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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI
JUCHMUILIAHBI

bJ1.07 EctecTBO3HaHUE
(MHICKC, HANMEHOBAHUE TUCIUILIIHEI )

1.1. O6aacTs npuMeHeHUus padoyeil MporpaMMbl

PabGouast mporpamMma JIHUCHMIUIMHBI pa3pa0OoTaHa Ha OCHOBE MHChbMa
JlenaprameHTa TOCYAapCTBEHHOW TOJUTUKU B cdepe MOATOTOBKH pabdouux
kaapoB u IO «PexomeHaanuu mo opraHu3aiyy MOJYYEHHUs] CPETHETO OOIIETo
oOpa3oBaHHMsl B Tpeesnax OCBOEHHS OO0pa30oBATENBHBIX MPOTPAMM CPETHETO
npodeccuoHanbHOr0 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOMHIETO OOpa3oBaHMS C
y4eToM TpeOoBaHMi (eepanbHbIX TOCYJapCTBEHHBIX CTaHIAPTOB U MOJIy4aeMOi
npodeccuu WK CeNUaIbHOCTH CPEAHETO MPOPECCHOHANBHOTO 00pa30BaHUs» OT
17 mapta 2015 r. N 06-259.

PabGouass mnporpamma COOTBETCTBYET TpeOOBaHUSIM K IPEAMETHBIM
pe3yibTaTaM OCBOEHUS JAaHHOW TNPEeIMETHOM 00JacTH, YCTaHOBJIEHHBIM
®denepanabHbIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CpPEIHEro
obmero o6OpazoBanus (Ilpukaz MuHucTepcTBa mnpocBenieHus Poccuiickoit
Oenepanu oT 12 aBrycra 2022 roma Ne 732 «O BHECEHWM W3MEHECHUH B
dbenepalibHbIN TOCYJapCTBEHHBIN 00pa30BaTENbHbINA CTaHIAPT CPEIAHEro OOILEro
o0pa3oBaHusl, YTBEPKIEHHBIN MpukazoM MuHHCTEpCTBa 00pa3oBaHUsI U HAYKH
Poccuiickoii ®enepaumn ot 17 mas 2012 r. Ne 413» 3apeructpupoBaH
Munroctom Poccun 12 centsOpst 2022 rona, peructparmorabiii Homep 70034).

1.2. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Hucrummaa «EcTecTBO3HaHME» OTHOCUTCS K 0a30BBIM JAHCIUILUIMHAM
pazzmena  0o0mIeo0pa3oBaTENbHOM  MOATOTOBKM  MPOTPAMMbl  MOJTOTOBKH
criennaucToB cpeanero 3seHa (IIICC3).

3HaHusT U yMeHHs, (opMuUpyeMble TUCHUILTUHON «EcTecTBO3HAHUEY
HEOOXOAUMBI JIJISl TTOCJIEAYIOEro U3y4eHUsl AUCIUIUIMH OOLIEro r'yMaHUTapHOIO
U COLMATbHO-DKOHOMHMYECKOTO LHMKJIAa pazfena  o0uenpodpeccuoHalbHON
noarotoBku [ITICC3.

1.3. Heab 1 niIaHMpyeMble pe3yabTaThbl 0CBOCHHMS M CHHILIHHBI

N3yuyeHne AUCUUTIIMHBI «bJ1.07 EcrecTBO3HaHMe» HAMNpaBi€HO Ha
JOCTHXKEHUE CIIENYIOIINX LEJICH:

e hopMHpOBAHHWE HWHTEpPECAa W CTPEMJICHHS OOyYaromuxcsi K HAyYHOMY
W3YyUYCHUIO TIPUPOAbI, PA3BUTUE HUX HHTEIUICKTYAJbHBIX M  TBOPYECKHUX
COCOOHOCTEM;

®pa3BUTHE MPEACTABIECHUM O HAYYHOM METOJE MO3HaHUS M (HOPMUPOBAHUE
MCCIIEIOBATENIBCKOTO OTHOIIEHHUS K OKPYIKAIOIINM SIBJICHUSIM;



e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB
CTpPOEHUS MaTepuu U QyHAaMEHTAIbHBIX 32aKOHOB (DU3UKH;

e popMHpOBaHWE YMEHHUA OOBSACHATH SIBJIEHUA C  HCIOJb30BAHUEM
buznyecKuX 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e popMuUpOBaHUE MPEICTABICHUM O POJIM (UMKH [ PA3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

e hOpMUPOBAHUE CHUCTEMbl XHUMHYECKUX 3HAHUM KaKk  BakHeHIen
COCTaBJIAOUIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOU JiexKat
KJIIOUEBbIE MOHATHS, (PYHIAMEHTaJbHbIE 3aKOHbI U TEOPUU XUMHUHU, OCBOCHHUE
s3blKa HAyKH, YCBOGHHE W TOHUMAHUE CYIIHOCTH JOCTYNHBIX OOO0OIIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHWE C MCTOPHUEW HX PAa3BUTHUS H
CTaHOBJICHUS;

e hOpMHpPOBAHME CHUCTEMBl XHUMHYECKHX 3HAHUW KaK BaKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOU JIe)KaT
KJIIOUEBbIE MOHATHS, (PYHIAMEHTaJbHbIE 3aKOHbI U TEOPUU XUMHUHU, OCBOCHHUE
s3bIKa HAyKH, YCBOGHHE W TOHUMAaHUE CYIIHOCTH JOCTYNHBIX O0O0OIIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHME C HCTOPUEW HUX pa3BUTHS U
CTaHOBJICHHS;

e hOopMHpOBAHHWE U pa3BUTUE TMPEJCTABICHUNM O HAay4YHBIX METOJax
NO3HAHUS BEIIECTB U XMMUYECKUX PEAKIUH, HEOOXOAUMBIX I NMPUOOpPETEHUs
YMEHUN OPUEHTUPOBATHCS B MHUPE BELIECTB MU XUMMUYECKUX SIBIICHUN, UMEIOLIUX
MECTO B IIPUPOJE, B MPAKTHYECKON U TOBCEIHEBHOM KU3HU;

®pa3BUTHE YMEHUH U CIIOCOOOB AEATEIbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
O00BSACHEHHEM XMMHYECKOT0 IKCIIEPUMEHTA, COOJII0JICHUEM MpaBUJl 0€30MacCHOT0
oOpaleHus ¢ BellecTBaMHu.

®OBJIaJICHUE OOYYAIOMIMMUCS 3HAHUAMH O CTPYKTYPHO- (PYHKIMOHAJIbHOU
OpraHu3allMi > KUBBIX CHCTEM pPA3HOTO paHra MW MNpUOOpETEeHUuE YMEHUM
UCIIONB30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOIIEM.

B pesynbraTe 0cBOEHUS AUCHUIUIMHBI O0yUaroIuiics 10keH yMeTh (Y):

— JEMOHCTPUPOBAaTh Ha TMpUMEpax poib M MeCTO (PU3UKU B
bopMHpPOBaHUN COBPEMEHHOW HAyYHON KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKU U TEXHOJIOTHM, B MPAKTUYECKOW NEATENbHOCTH JIIO/ICH, 1IEIOCTHOCTh U
eAUHCTBO (puznueckoit kapTuHbl Mupa (Y1);

— OOBACHITH OCHOBHBIE NTPHUHIMIBI ACHCTBUS MalIMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianuaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MOBCEIHEBHOM kU3HU (Y2);

— BBITMOJIHATH KCIIEPUMEHTHI IO UCCIEA0BaHUIO (PU3NUECKUX SBICHUM U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHUMN: MPU 3TOM
dbopmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Y4YEOHOrO HSKCIEPUMEHTA;
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 O0O0pYyIOBaHUS; MPOBOJUTH OMNBIT U
dbopmynupoBath BeIBOABI (Y3);



— OCYIIECTBIISITh MpPSIMbIE W KOCBEHHBIE HW3MEpPEHUs (PU3UUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTUMAIBHBIN CIOCOO M3MEPEHUS U UCTIOIb30BATh
W3BECTHBIC METO/IbI OLICHKU MOTPEITHOCTEeN n3Mepenuit (Y4);

— UCCJIEIOBATh 3aBUCUMOCTH MeEXAY (GU3MUECKUMHU BEJIUYMHAMU C
UCIIOJb30BaHUEM TMPSIMBIX HM3MEPEHHUM: MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
¢uKcHpoBaTh PE3yNbTAaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKHX BEIMYUH B
BUJIe Ta0nuIl U rpaduKoB, JAeNaTh BBIBOJBI IO pe3yibraTtaM uccienoBanus (Y5);

— coOmonath mpaBwia  0€30MacHOTO TpyJda TpU  MPOBEICHHUH
UCCJIEIOBAHUM B paMKax Y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIIe0BATENbCKON U
MPOEKTHOM JAESATENBHOCTU C HCIOJb30BAHUEM HU3MEPUTEIbHBIX YCTPOUCTB U
naboparopHoro obopyaoanus (Y6);

— pemaTh pacu€THbIE 3a/la4d C SBHO 3aJaHHOM (hU3MYECKON MOJEIbIO,
UCTIONB3YS (PH3HUECKHEe 3aKOHBI U MPUHIIMIIBI; HA OCHOBE aHaJIM3a YCJIOBHS 3a7a4u
BbIOHUpaTh (PU3UUYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYUHBI U (POPMYJIBL,
HEOOXOuMbIe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEATbHOCTDH
MOJTy4YE€HHOTO 3HaUeHus (pu3nueckoi BennuuHsl (Y7);

— pemiath ~ KaueCTBEHHbIE  3a/Jadd:  BBICTPAWBAaTh  JIOTMYECKU
HEMPOTUBOPEUHUBYIO LIETIOYKY PACCYXKIEHUN C OMOPOM Ha HM3YyUYEHHbIE 3aKOHBI,
3aKOHOMEpPHOCTHU U (pusnueckue spieHus (V38);

— UCIIOJIb30BaTh MpPU  pEIIEHWH Y4eOHbIX 3aJady  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOM U HAyYHO-TOMYJISIPHON MHPOpPMaLK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB; KPUTUYECKH aHATM3UPOBATH MOJTydaeMyto UH(GOpMAIIKIO
(Y9);

— NPUBOIUTH MPUMEPHI BKJIAla POCCUICKUX U 3apyOEKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TexHosorui (Y10);

— UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
KU3HU [ oOecrieueHus: O€30MacHOCTH NpuU OOpalleHuu ¢ npudopamMu H
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbsI M COOIIOACHUS HOPM
HKOJIOTMYECKOTO NOBEACHUS B OKpYyxaromei cpeae (Y11);

— paboTaTh B TPYMIIE C BBHITOJHEHUEM PA3NUYHBIX COLMATIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYIIbI, PalMUOHAIBHO paCHpEAeNATh OO0S3aHHOCTU U
IUIAaHUPOBATH JAESTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIbl B PEIICHHE pacCMaTpUBaeMOM MPOOIeMbl
(V12);

— OTpEeNeNsATh HAMpaBlIeHHE BEKTOpAa HMHAYKIMM MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, criibl Ammnepa u cuiibl Jlopenia (Y13);

— CTPOUTh M OIHUCHIBaTh M300paKE€HUE, CO3/1aBa€MOE IUIOCKUM
3epKajioM, TOHKOH JuH30M (Y 14);

— BBISIBIISAITh XapaKTEpHbIE  MPU3HAKU TOHSATUM, YCTAaHaBIMBATh MX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMKMCAHUU COCTaBA,
CTPOEHUS U MPEBPAILICHUI opraHnyeckux coenunenuut (Y15);



— UCIOJB30BaTh  XUMHUYECKYIH)  CHMBOJIMKY  JUJII  COCTaBJICHUSA
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN) hopmyn
OpPraHMYECKHUX BELIECTB U YPAaBHEHUN XMMHWYECKHX PEaKUUH; W3TOTaBJIMBATH
MOJEIN MOJIEKYJl OPraHUYECKUX BEMIECTB JJISI WIUTIOCTPALMM UX XHUMUYECKOTO U
npocTpaHCTBEHHOTO cTpoeHus (Y 16);

— yCTaHaBJIMBATh MPUHATICAKHOCTh  M3YYEHHBIX  OPraHUYECKUX
BCIIECTB 10 HMX COCTaBy W CTPOCHUIO K OMNPEACIIEHHOMY KIIacCy/TpyIIe
COeAMHEHU (YIJIEBOJOPO/ABI, KHCIOPOA- U a30TCOJIepXKaAlUe COCAUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS); JaBaTh UM Ha3BaHUA MO CUCTEMATUYECKOU
HomeHkiatype (IUPAC), a Takke mpuBOAUTH TPUBUATILHBIE HA3BAHUS OTIIEIbHBIX
OpraHWYEeCKUX BEUIECTB (ITUJIEH, MPONUJIEH, alEeTUJIeH, HSTUJICHIJIMKOIIb,
rILepuH, GeHon, GopManbIeru, aleTanbIerul, MypaBbuHas KUCI0Ta, YKCYCHas
KHCIIOTa, OJIEMHOBas KHUCJIOTa, CTEapuHOBAas KHUCJOTa, TIJIOKO03a, (PpyKTo3a,
KpaxMmall, 1esutoso3a, ruiuH) (Y17);

— ONPEACIISITh BUABI XUMUYECKON CBSI3M B OPraHUYECKUX COEOUHEHMSIX
(onuHapHble U kpaTHbie) (Y18);

— MPUMEHSIThH MOJIOKEHHSI TEOPUM CTPOCHUSI OPraHUYECKUX BEIIECTB A.
M. bytnepoBa 11 00bSICHEHUS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOECHUS; 3aKOH cOXpaHeHus1 Macchl BenlecTB (Y 19);

— XapaKTepHu30BaTh COCTaB, CTPOEHHUE, (U3UYECKUE M XUMHUYECKHUE
CBOWCTBA TUITUYHBIX MPEACTABUTEIIEH PA3JINUHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, TWICH, NMPOMWICH, aneTuieH, Oyraauen-1,3, metunOyranuen-1,3,
OCH30JI, METAHOJ, ATaHOJI, JTUJICHTJIWKOJb, TJIMIEPUH, (PEHOJI, aleTaabICTH]I,
MypaBbHHAasi M  YKCyCHas KHCJIOTBHI, TJIFOKO3a, KpaxMmall, LeJJIIJI03a,
AMUHOYKCYCHAsl KUCJIOTA); WJUTIOCTPUPOBATH T'€HETUUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIHUA € HUCIOJIb30BaHUEM
CTPYKTYpHBIX hopmy (V20);

— XapaKTepU30BaTh HCTOYHHUKU YTIEBOJAOPOJHOTO ChIpbsi (HE(DTH,
IPUPOIHBINA ra3, yrojib), CocoObl UX MepepadboTKU U MPAKTHUYECKOE MPUMEHEHUE
poayKToB niepepabotku (Y21);

— IPOBOJUTH BBIUUCIEHUS MO XUMHUYECKUM YpaBHEHUSIM (Macchl,
00BbEMa, KOJTMUECTBAa UCXOJHOTO BEIIECTBA MM MPOIYKTa PEAKIIUHU 110 H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOAHBIX BEIIECTB WU MPOIYKTOB
peakiun) (V22);

— BIAJCTh CHUCTEMOW 3HAaHWKA OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCHOJIb3YEMBIX B XUMHUHM IIPU HU3YYEHUU BEIIECTB U XUMHUYECKHUX
ABleHU  (HaOirofeHWe,  HU3MEpPEeHHe,  OSKCIEPUMEHT,  MOJCIIMPOBAHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS Uil NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
npuMenenueM (Y23);

— coOmo/IaTh MpaBWJIa TOJB30BAHHUS XUMHUYECKOM TMOCYIOH U
Ja00paTOpHEIM O0OpPYIOBAaHUEM, a TaKXKe IMpaBWja OOpaIIeHUs C BEIIECTBAMU B
COOTBETCTBUU C HWHCTPYKIUSMU TIO BBITOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
onbITOB (Y24);



— IUTAHUPOBATh U BBITIOJIHATD XUMHUYECKHM 3KCIIEPUMEHT (TpeBpalleHus
OpraHUYECKUX BEIECTB MPH HArpeBaHUU, MOJTYYEHUE ITUJICHA U U3YYEHHUE €ro
CBOMCTB, Kaue€CTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, JAeHATypalus OelKOB
IpU HarpeBaHWH, I[BETHbIE pEAKIMH OEJIKOB) B COOTBETCTBUU C MpPaBUIIAMHU
TEXHUKU OE€30MaCHOCTU TpH OOpalieHuH C BEIEeCTBAaMH M JIa0OpaTOPHBIM
0o00py/0BaHUEM, NPEICTABIATh PE3YJbTAaThl XUMHUYECKOTO  HKCIEPUMEHTa B
dopMe 3ammcu ypaBHEHUN COOTBETCTBYIOIIMX peakuuid u (POopMyIupoBaTh
BBIBO/IbI HA OCHOBE ATUX pe3yJIbTaToB (Y25);

— KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO uH(pOpMaLHIo,
nojiyyaeMyro u3 pasHbix uctouyHukoB (CMU, Unatepuet u ap) (Y26);

— coOJo/1aTh MpaBujia SKOJOTUYECKH LeecO00pa3HOro MOBEACHUS B
ObITY U TPYJIOBOM JESITENIBHOCTH B UEISIX COXPAaHEHUS CBOETO 3J0POBbS U
OKpY>Kalolllei MPUPOTHOM CpeJibl; 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA JKUBBIC
OpraHu3Mbl ONPENEIEHHBIX OPraHUYECKHX BEILECTB, IOHUMAas CMBICT MOKa3aTels
[MTAK, mosicHATH Ha MpUMEpPax CIOCOObl YMEHBIICHHS W TMPEAOTBPAICHUS HX
BPEIHOTO BO3ACHCTBUS HAa OpraHu3M uesnoseka (Y27);

— BBISIBJISITH XapaKTEpHbIE NPHU3HAKK TMOHSATHH, YCTaHaBIMBATh HX
B3aUMOCBSI3b, HCIOJb30BAaTh COOTBETCTBYIOIIME TMOHATHUA TPU  OINKCAHUU
HEOPraHWYECKUX BEUIECTB U UX npeBpanieHuit (Y28);

— UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMyI
BEILECTB U YPaBHEHUN XMMHUYECKUX PEAKLIU; CUCTEMATHYECKYI0 HOMEHKIIATYpy
(IUPAC) wu TpuBManbHble Ha3BaHUS OTHEJIbHBIX HEOPraHWYECKHX BEIIECTB
(yrapHblii ra3, yriaekuciblil ra3, aMMUaK, raliéHas U3BECThb, HErall€Hasl U3BECTb,
nuTheBas coaa, nuput u ap.) (Y30);

— ONpENENATh BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHMSIX PA3JIMYHOIO COCTaBa; BHUJ XUMHUYECKOH CBS3U
(kOBaJIeHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOJHAs) B COCAUMHEHUSX; THUI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIECTBA (aTOMHas, MOJIEKYJApHasd,
WMOHHAs, METAJTMYECKAas); XapaKTep Cpelibl B BOJHBIX pACTBOPAX HEOPraHUYECKHUX
COCIMHCHM;

— yCTaHaBJIMBATh MPHUHAIIEKHOCTh HEOPTraHMYECKUX BELIECTB MO MX
COCTaBY K OINpEAeNEHHOMY KIAcCy/Tpylme COeIWHEHU# (MpOCThle BEIEeCTBA —
METAJIbl M HEMETaJJIbl, OKCHUIbl, OCHOBaHHS, KHUCIOTbI, aM(pOTEpHBIC
ruapokcubl, conun) (Y31);

— pacKpbIBaTh CMBICT Tepuoauueckoro 3akoHa I W MenpeneeBa u
JEMOHCTPUPOBATH ero CUCTEMATU3HUPYIOULYIO, O0OBSICHUTEIIbHYIO u
nporuoctuueckyro pyukiuu (¥Y32);

— XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKHX
aneMeHToB 1—4 nepuonos lleproauyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB /|
N MenneneeBa, HCHONB3Ys MOHITHS «S-, PpP-, d-dJIEKTPOHHBIE OpPOUTAIN,
«IHEPreTUYECKHE YPOBHW»; OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB
XUMUYECKUX OJEMEHTOB M MX COCIMHEHH 10 NepuojaM M IpyIaMm
[Tepuoauueckoii cuctembl xumuieckux 3aeMenToB J| I Menaeneena (Y33);



— XapaKTepru30BaATh (ommchIBaTh) OOMIMIE XUMHUYECKHE CBOMCTBA
HEOPTaHWYECKUX BEUIECTB PAa3IMYHbIX KJIACCOB; MOJTBEPXAATh CYHIECTBOBAHUE
IEHEeTUYECKOM CBA3M MEXKIYy HEOPraHMYeCKMMHU BEIIECTBAMU C IMOMOIUIBIO
YpaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX peakiuil (Y34);

— KJ1accu(uIpoBaTh XUMUYECKHE PEaAKIUU MO Pa3IUYHbIM
npu3Hakam (YUCIIy W COCTaBy pEarupyroluxX BEIIECTB, TEIJIOBOMY 3(dekty
peakiuy, W3MECHCHUIO CTENIEHEH OKHCIICHUS JJIEMEHTOB, OOPAaTHUMOCTH PEaKIIHH,
ydacTuio katanuzatopa) (Y35);

— COCTaBIIAITh ~ YPAaBHEHUS PEAKIMN pPa3IUYHbIX THUIOB; MOJHBIE U
COKpall€HHbIE yYpaBHEHUS PEaKUuid MOHHOTO OOMEHAa, yUWTHIBas YCJIOBHS, MpHU
KOTOPBIX 3TU peakuuu uayT 10 koHia (Y36);

— IPOBOJUTh PEAKIMH, TOJATBEPKAAIONIME KayeCTBEHHBIM COCTaB
pPa3JIMUHBIX HEOPraHUYECKUX BEILECTB; PACIO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIIECTB;

— PacCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3Tux peakuuit (¥Y37);

— OOBACHITh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakuud OT
pa3MyHBIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOrO0 paBHOBECHUS B
3aBUCHUMOCTH OT BHeEIIHero Bo3aeicTeus (mpuHiui Jle [larense) (Y38);

— XapakTepu30BaTh XHUMHUYECKUE MPOLECChl, JIEKAIME B OCHOBE
MPOMBIIJICHHOTO  TOJY4eHUsI CEPHOM  KHUCIOThI, aMMHUakKa, a  Takke
c(hOpMHUPOBAHHOCTh TIPEACTABICHWA 00 OOMMX HAy4YHBIX NPUHIHUNAX U
HKOJIOTHYECKUX MPOOJIeMax XUMUYECKOro mpou3BoictBa (Y39);

— MPOBOJIUTH BHIYUCIICHHS C UCIIOJIH30BAHUEM MOHATUS «MACCOBAsI 10
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUM T'a30B MPU XUMUYECKUX PEAKIIMSIX,
MaccChl BelllecTBa WK 00bEMa Ta30B M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
Wi 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3¢ ¢dekra
peakiMuu Ha OCHOBE 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, MPEBpAILICHUS WU
coxpaneHnus sHepruu (Y40);

— MJIAHUPOBATh W BBIMOJHATH XUMUYECKUI SKCIIEPUMEHT (pa3yioKEeHUe
NepoKCcuaa BOAOPOJAa B TMPUCYTCTBUU KaTalM3aTopa, OIPENENICHUE Cpeibl
pacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIBHOTO WHJIMKATOpA, BIMSHUE
pa3MyHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOM pEAKIUHU, PEAKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEAKI[MU Ha CyJb(aT-, KaApOOHAT- U XJOPUI-AaHUOHBI, Ha
KaTHMOH aMMOHHS; PEIlIEHHEe dKCIEPUMEHTANIbHBIX 33aJa4 1o TemaMm «MeTausy u
«HemeTainpl») B COOTBETCTBMM C TPABWJIAMM TEXHUKH O€30MACHOCTH MpHU
oOpamieHuu ¢ BeliecTBaMU M J1a0OpaTOpHbIM OOOPYJOBAaHUEM, MPENICTABIATDH
pe3yNbTaThl ~ XUMHUYECKOTO  JKCIIEpUMEHTa B (QopMe 3amucu YpaBHCHUM
COOTBETCTBYIOIIMX pEakuid U (OPMYJIUPOBATh BBIBOJIBI HAa OCHOBE JTHX
pe3ynbraroB (Y41);

— BJIAJCTh METOJAMH HAyYHOTO MO3HAHWS B OWOJIOTHU: HAOIIOJCHUE U
ONMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUMN; OpraHU3aluds U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA, Bbl- JIBIDKEHHE THUIIOTE3bl;  BBISIBJICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOJYyYEHHBIX



pe3yabTaTOB, MCMIOJIb30BAaHHBIX HAYUYHBIX MOHSATUH, TEOPUH W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX pe3ynbTaToB (Y42);

— NPUMEHATh TIOJNyYEHHBIC 3HAHUS s OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TeNbl0 o0ecrieueHus: Oe30MacHOCTH CBOETO 3JI0POBbS U 3I0POBBSA
OKpPYKAIOIIMX JIFOJIeH, COOJII0/IEHUSI HOPM TPAaMOTHOTO MOBEICHUS B OKpY-KaroIen
OPUPOJIHON cpene; MOHMMaHue HEOOXOAMMOCTH WCIOJb30BaHUS JOCTHXKEHUN
COBpeMEHHOW  Ouosormn U OMOTEXHOJOTMH Ui  PAlMOHAJIBLHOTO
npupozonoiab3oBanus (Y43);

— pemiate 3JIE€MEHTapHble TEeHETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIlMBaHWE, CIEIUICHHOE HAaCJIeIOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM ISl MpeIcKa3aHUs HACJICTOBAHMs TPU3HAKOB Y
opranu3MoB (Y44);

— BBITIOJHATH JTA0OpATOpHBIE M TpakTHYeCKHe paboThl, COOJIIOIAThH
npaBuiia npu paboTe ¢ ydeOHbIM U J1abopaTOpHBIM 000pyaoBanueM (Y45);

— KPUTHUYECKH  OIICHUBATh W  HMHTEPHPETUPOBATH  HHPOPMAIIIO
OMOJIOTMUECKOTO COJEpKaHUs, BKJIIOYAIOIIYI0 TICEBAO- HAay4HbIE 3HAHUS U3
paznuuHbIX UCTOYHUKOB (CMU, HaydHO-TIOMyJsipHBIE MaTepUabl); ITHYECKHUE
aCTIeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTMH, METUIIMHE, OMOTEXHOJIOTHUH
(Y46);

— co3daBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO
WCITIOJIB30BATh MOHATHIHBIN ammapat ouonoruu (Y47);

— peliath 3JeMEHTapHble OMOJIOTUYECKUE 3aJaud, COCTAaBISTH CXEMBI
MEPEHOCa BEIIECTB U YHEPTUM B IKOcHucTeMmax (uenu nutanus) (Y48);

— KPUTHUYECKH  OIICHWBATh W  HMHTEPIPETUPOBATH  HHQPOPMAIHIO
OMOJIOTMYECKOTO  COJACP)KaHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHHUA U3
pPa3IMYHBIX ~ HMCTOYHUKOB (CMU, HAYYHO-TIOMYJISIPHEIE MaTepHuabl);
paccMaTtpuBaTh  IVIOOANBHBIE  JKOJOTHYECKHE TPOOJIEMBI  COBPEMEHHOCTH,
(GbopMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO mo3uiuio (Y49).

B pesynbraTe 0cBOEHUS AUCHUIUIMHBI O0yUaIOIUIiCcs T0JKeH 3HaTh (3):

— TPaHWIBl ~ MPUMEHEHUS  M3YYCHHBIX  (U3UYECKUX  MOJIEIICH:
MaTepuagbHas TOYKa, MHEpIUATbHAs CUCTEMa OTCUETa, aOCONIOTHO TBEPIOE TEJIO,
UJCANBHBIA Ta3; MOJIEH CTPOCHHS Ta30B, KUIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi Npu perieHnu Guszndeckux 3anad (31);

— dbuznyeckue sBJICHUS (IIPOLIECChI) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KUHETUYECKON TEOpHH CTPOCHHS  BEIIeCTBA U
IEKTPOJWHAMUKHN: PABHO MEPHOE U PAaBHOYCKOPEHHOE TMPSMOJMHEHHOE
JBIDKEHUE, CBOOOJHOE TMAJICHUE TeJ, IBIKEHHUE TIO0 OKPYXHOCTH, HWHEPIHS,
B3aumojeicTeue Tem;, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
¥ TBEPIBIX TN, U3MEHEHNUE 00bhEMA TeJl MPU HArpeBaHUU (OXJIAKICHUH), TETIJIOBOE
paBHOBECHE, WCMApEeHHe, KOHJACHCAIUs, IUIABJICHUE, KPUCTAITU3allUs, KUTICHUE,



BJIQ)KHOCTh BO3/yXa, [TOBBIIICHUE AABJICHUS I'a3a PU €ro HarpEBaHUM B 3aKPHITOM
cocyZe, CBsI3b MEXKJy IapaMeTpaMu COCTOSHHS Ta3a B  HM30MPOILECCaX;
3JIEKTpU3aLus Tel, B3aUMOJEH cTBue 3apsaaoB (32);

— ONHMCAaHWE MEXAHUYECKOTO JBI)KEHUS, HCHOJIB3ys (U3HUYECKUE
BEJIMUYMHBI: KOOPAMWHATA, IYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena,
Cuia, HMIYJbC TeEJNa, KUHETHYECKass »HHEPrus, MOTECHUUAIbHAs DHEpPIrus,
MeXaHu4yeckas paboTa, MEXaHM4YecKas MOIIHOCTh; IMPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (DU3MUECKHM CMBICI HCHOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS H
eIMHULIbI, HAXOUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUYHHY C
Opyrumu BenmurHamiu (33);

- ONMCAHUE M3YYEHHBIX TEIUIOBBIX CBOMCTB TEJl M TEIUIOBBIX SIBJICHUM,
UCHONB3Ysl (M3MUECKHE BEJIIMYMHBL: [JABJICHHE Tra3a, TEMIEpaTypa, CpenHss
KUHETUYECKasi DHEPrusl XaOTHUECKOTO JBHUKEHUS MOJIEKYJ, CPEIHEKBaJpaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprus, pabora rasa,
KOA(Q(QUIMEHT IMOJIE3HOIO JEUCTBUS TEIUIOBOTO JABUIATENs; IPU ONMCAHUU
NPAaBWIBHO TPAKTOBAaTh (UBUYECKUNW CMBICH HUCIHOJB3YEMBIX BEIWYHMH, HX
0003HAYeHUsI W €IUWHHUIBI, HAXOAUTh (HOPMYINBI, CBS3BIBAIOIIME JaHHYIO
bu3nyeCcKyro BEIMYUHY C APYTUMHU BeaudnHaM (34);

- ONMCAaHUE M3YYECHHBIX JJIEKTPUYECKMX CBOWCTB BEUIECTBA U
DJIEKTPUYECKUX SIBICHUH (IIPOLIECCOB), HCMONb3Yysd (U3NYECKUE BEJIUUYMHBIL:
AIIEKTPUYECKUI 3apsijl, MEKTPUUYECKOE I0JI€, HANPSHKEHHOCTh IOJIs, MOTEHLUA,
Pa3HOCTb IOTEHLMAJIOB; MPU ONHWCAHUM NPABUIBHO TPAKTOBATh (PUINUECKHIL
CMBICII MCHOJB3YEMBIX BEJIMYMH, KX OOO3HAUYEHUs W €IWHHULBI; YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOILIME JIaHHYH0 (PU3MYECKYIO BEIMYMHY C JIPYTUMHU
BennurHamH (35);

- dusznyeckue TPOLECChl W SBIEHUS, MHCIONb30BaTh (PUIUUECKHUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW D3HEPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
OPUHIUI CYNEPIO3ULIMH CHJI, NPUHUUII PAaBHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta; MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEUIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEHEH KMHETUYECKON PHEPIMM TEIJIOBOIO ABMXKEHUS MOJIEKYJ C
aOCOJIFOTHOM TEMIIEpaTypol, NEPBBI 3aKOH TEPMOAMHAMUKH; 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsna, 3akoH KyloHa; mpu 3TOM pa3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIBL,
obstactr) mpuMmeHuMocTH (36);

— I'PaHUILbl IPUMEHEHUS! U3YYEHHBIX (PU3MUECKUX MOJENEH: TOUCUHBIN
IIEKTPUYECKUI 3apsfl, JIyd CBETa, TOUYEUHBbI MCTOYHUK CBETa, SAEpPHas MOJEIb
aToMa, HyKJIOHHasi MOJIeJTb aTOMHOTO si/ipa Mpu peieHun Gpusndeckux 3anad (37);

- buznyeckue sBIEHU (MPOLECChl) U OOBACHATH X Ha OCHOBE 3aKOHOB
DJIEKTPOJIMHAMUKM W  KBAaHTOBOM (DM3UKM: IJIEKTpPUYECKAss IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IEHCTBUS TOKa, B3aUMOJEHCTBHE
MarHuToOB, OJJIGKTPOMAarHUTHas MHAYKUUS, JACMCTBME MArHUTHOIO IIOJI Ha
IPOBOJAHUK C TOKOM M JBWXKYILMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUsA U
BOJIHBI, MPSIMOJIMHENHOE pPACIpOCTPAaHEHHE CBETA, OTPaKEHUE, MPEIOMIICHHE,



unTepdepennys, audpakuus W TOAApPHU3ALMS  CBETa, MAHCIEPCUS CBETa;
dbotoanekTpudeckuit 3gdexT (hoTodrddexT), cBeTOBOE AaBleHHUE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOJA, €CTECTBEHHass M MCKYCCTBEHHas
paarMoakTUBHOCTH (38);

— ONMCAaHWE  HW3YYEHHBIX CBOMCTB  BeUIeCTBA  (DJIEKTPHUUYECKUE,
MarHuTHbIE, ONTUYECKUE, 3JCKTPUUECKYI0 MPOBOAUMOCTH PAa3IMYHBIX Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUSA (MPOILIECCHI), HMCMONb3Ys (U3HUECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJia TOKa, SJICKTPUYECKOE HAMNPSIKEHUE, HIIEKTPUUYECKOE
CONpOTUBIIEHUE, pa3HOCTh mnoTeHuuanoB, OJC, pabota TOKa, HHIYKUIHUA
MarHUTHOTO IOy, cuja Amrmepa, cuina JlopeHna, WHIYKTUBHOCTb KaTYIIKH,
SHEPrus MEKTPUYECKOTO U MAarHUTHOTO TMOJIEH, Mepruoa M 4acToTa KojeOaHuil B
KoJ1e0aTeIbHOM KOHTYpe, 3apsj]l M CWila TOKa B IPOLECCe TapMOHUYECKUX
AJIEKTPOMAarHUTHBIX KOJIEOAHUH, (OKYCHOE pacCTOSHUE M ONTHYECKas Cuila
JIMH3BL;, IPY OMMCAHUU NIPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIOIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIIME
JNaHHYIO (PU3NYECKYIO BEIMUMHY C IpYTUMH BennuuHami (39);

— KaK ONMCHIBATh M3yYEHHbIE KBAHTOBbIE SIBJICHUS M IPOLECCHI,
UCTIONB3YST (PU3UYECKUE BEIMYUHBL: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPrusi U HMIYJIbCc (OTOHA, MEPHOJ MOJypacnaja,
SHEPrusl CBSA3U aTOMHBIX sIep; PU OMHCAHUU MTPABUIIBHO TPAKTOBATh (DU3HUECKUI
CMBICTT HCIOJb3yEMbIX BEJIWYUH, WX OO0O3HAUYEHUS U €IWHHULI; YKa3bIBaTh
(GopMyJibl, CBSA3BIBAIOIIME JIaHHYH0 (U3MYECKYI0O BEIMYMHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHUE Qpuandeckoil BenanuuHsl (310);

— (¢u3nyeckue Mpouecchl U SBJICHUS, HCIOIb30BaHUE (PU3MUECKUX
3aKOHOB U MPUHIMIOB: 3aKOH OMa, 3aKOHBI I1OCJIEJOBATEIBLHOTO U NapauIeIbHOTO
COEAMHEHHUsI INPOBOJHUKOB, 3aKOH JIxoyms—IJIleHna, 3aKOH 2JIE€KTpOMArHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa; ypaBHeHHME ODiHIITENHa ans (oTodrddekTa,
3aKOH COXpaHEHMs SHEPruu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsAaa, 3aKOH COXPaHEHHUs MacCOBOTO YHCla, MOCTyJiarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia; Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPpAKEHHWE U YCJIOBHUA (TpaHUIBl, O00JIACTH)
npuMeHumocTH (311);

— XMMHUYECKYI0 COCTABIISIIOIIYIO0 €CTECTBEHHO-HAy4YHON KapTUHBI MHpA,
pOJIb XMMHMM B TIO3HAHMM SIBJICHUN MpPUPOAbI, B (OPMUPOBAHUU MBIIIJICHUSI U
KyJIBTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHON TIpPaMOTHOCTH, HEOOXOOUMOW JyIs
pelleHus] MPAaKTHYECKUX 3a7a4 U HKOJIOTMUYECKM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JIOPOBbIO U IpUpOHOH cpeae (312);

— CUCTEMY  XUMHYECKHX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XMUMUYECKHUH  BJIEMEHT, aToM, DJEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTD, JIEKTPOOTPULIATEIbHOCTD, XUMHUYECKas
CBSI3b, CTPYKTYpHas popmyna (pa3BEpHyTast U COKpall€HHAs), MOJIb, MOJSIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKeleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKal, U30MepUs, U30MEPBI, TOMOJIOTMUECKUN Psijl, TOMOJIOTH, YTJIEBOJOPO/IbI,



KHCIIOPOJ- W a30TCOJEpKAIIUe COSAMHEHUSI, MOHOMEp, TOJUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUS
opranuyeckux BemectB A M bByTiepoBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTA W CHUCTEMHOCTH XMMHYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JesATeNbHOCTU uenoBeka (313);

— CUCTEMY XUMUYECKUX 3HAHUH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30TOoM, S-, p-, d-
AJIEKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJICKYJia, MOJb, MOJIAPHBI O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas CBSI3b
(KoBaJIeHTHas, MOHHAsI, METAJJTIMYECKas, BOJOPOAHAS ), KPUCTAIIIMYECKasl pEelIETKa,
TUIBI ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, OJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHUYECKON peakIMi, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW JUCCOLMAalnM, TNepuoauueckund 3akoH [ W Menpneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W TPEBpAICHUS YHEPTUN
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA S3BIK XWMHH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIGKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH W
CHUCTEMHOCTH XHMHYECKUX SIBICHHM, (PAKTOJOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHU U 0€30IMacCHOM MCTOJIb30BAaHIHM BOKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIIbHOCTH uesioBeka (314);

— MECTO M POJIb OMOJIOTUY B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMUPOBaAHUU COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTUHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS; O BKJIAJE€ POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OHOJOTWMU; (PYHKIMOHAIBHOW IPAMOTHOCTH 4YeJIOBEKa JIJIs
peleHust )KM3HeHHbIX 3a1a4 (315);

- coJiepaHue OMOJOTUYECKNX TEPMHUHOB M TIOHSTHH: JKM3Hb, KIIETKA,
opraHusM; MeTadoym3M (OOMEH BEIIECTB W TPEBpAICHUE DHEPTHH), TOMEOCTa3
(camoperymnsmus), ypOBHEBast OpraHu3aIus KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEICHUE (PETPOAYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYNBOCTh, POCT U
pazButue (316);

- OMOJIOTUYECKUE TEOPUM (KJIETOYHasi, XPOMOCOMHAs, MyTallMOHHas,
IEHTpajibHasl JI0rMa MOJIeKYyJIsspHOM Ouosioruun), 3akonsl (I'. Mengens, T.
Moprana, H. W. BaBumoBa) u yueHus (0 I1eHTpaX MHOroo0Opasus u
IIPOUCXO0XKJICHUS KyJIbTypHbIX pactenuii H. . BaBuiosa), onpenensTs rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM cucTema (317);

— CYIIIECTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT U IYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIIETOYHBIX OPraHU3MOB; OCOOCHHOCTH TIPOIIECCOB:
oOMeHa BEIIECTB U NPEBPAILEHUS SHEPTUH B KJIETKe, (POTOCUHTE3a, MIACTUYECKOrO
U DHEPreTHYecKkoro obOMeHa, XeMOCHHTE3a, MUTO03a, MEi03a, OIUIOJOTBOPEHUS,
Pa3MHOKEHUS, UHIUBUYAIBHOTO Pa3BUTHs opranu3Ma (oHroreHes) (318);



- COJACPIKAHHUC OMOJIOTHYECKUX TCPMHUHOB U MOHSTUH: BH, ITOITYJIALINA,

reHoOH/I, ABOJTIOLIHNS, JBIDKYIITHE CHJIBI (dbakTophI) ABOJIIOIIHH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHII000pAa30BaHME, SKOJIOTHUECKHE (PaKTOPHI,
IKOCHCTEMa, TPOAYICHTB, KOHCYMEHTBI,  PEIYICHTHI, IeMH  NUTAHHSA,

AKOJIOTHYECKas MUpamMua, obroreoreHos, ouocdepa (319);

- ononornyeckue Teopuu (3BoionMoHHas Teopus Y. [lapBuHa,
CHUHTETHYECKasi TEOpHUS HBOJIIOLNU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoncrBa K. M. bopa, yepenoBanuss  TIJIaBHBIX ~ HANpaBICHUW W IIyTEH
ssosmoruu H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro), onpenensits
IPaHULBl UX IPUMEHUMOCTH K )KUBBIM cuctemam (320);

— CYILIECTBEHHBIE IIPU3HAKU CTPOEHUSI OUJIOTUYECKUX OOBEKTOB: BHUJIOB,
HOMYJISIMM, NPOAYLUEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOIeOlIEHO30B U
IKOCUCTEM;  OCOOEHHOCTH  IPOLIECCOB:  HACJIEJACTBEHHOW  HM3MEHUYUBOCTH,
€CTECTBEHHOT'0 O0TOOpa, BUIA000pa30BaHUs, MPUCIOCOOJIEHHOCTH OPraHU3MOB,
JEHCTBUS SKOJIOTMUYECKUX (DAKTOPOB Ha OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPrUM B 3KOCHCMAaxX, aHTPOIOTEHHBIX HW3MEHEHUH B JKOCHCTEMax CBOEH

MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX LHUKIOB B Ouocdepe
(321).



2. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI

2.1. O0beM TUCHUIVIMHBI M BUIBI Y4eOHOH padoThI 115 04HOH (GopMBbI

o0yuyeHust

Buj yuebHoi paboThI O06beM yacoB
MakcumaibHas yueOHas Harpy3Ka (Bcero) 165
O0s3arenpHbIe ayAUTOPHBIC yueOHbIE 3aHsTUS (BCETO) 113
B TOM YHCIIE!

JAeKYuU 87

npakmuiecKue 3aHAmus (6KI04As NPOMENCYMOYHYI0 Ammecmayuio) 26
CamocrosTensHast paboTta obyuatomerocs (Bcero) 52

IIpomexyTouHas arrectaims B popme auddepeHIIupoBaHHOIO 3a4€Ta 110 HTOraM BTOPOI'0 ceMecTpa
U3YUCHHUS TUCIUTITHHEI

2.2. O0beM TUCHUILIMHBI U BUBI Y4eOHO# padoThI /1M 3204HO GopMBbI

00y4eHuUs
Bun yueGHOH paboThI O6bem yacoB

MakcumanbHasi yueOHast Harpy3ka (BCero) 165
OO6s13aTenbHbIE ayTUTOPHBIC YUeOHBIE 3aHTHS (BCETO) 12
B TOM YHCJIE:

npakmuyecKkue 3aHAmusl (6KI04as NPOMeNCYmoUHy0 ammecmayuro) 12
CamocTosTenpHas pabota o0yuaronierocs (BCero) 153
B TOM YHCJIE:

8bINOIHEHUE OOMAUUHell KOHMPOLbHOU pabombl 1

pechepam 51

10020MOBKA NUCLMEHHBIX OMBEMO8 HA KOHMPOIbHbIE 80NPOCHL 51

uzyueHue PpPeKoMeHOOBAHHBIX UCMOYHUKOS U JUMepamypvl npu 50
NOO20MOBKe K NPOMENCYMOUHOU ammecmayuu

[Ipomexyrounass arrecranus B (oOpMe 3allUThl JAOMAIIHEH KOHTPOJIBHOH paboThl U
nudGepeHITMPOBAHHOTO 3a4€Ta




2.3. TemaTu4yeckuii VIAH U COAEPKAHNE TUCUUILIHHBI 111 04HOM opMBbI 00yUeHus1

3HaHud U
yMeHus,
HaumeHoBaHnue Oo0bem (bopmupoBanuio
Copep:xaHue yuedOHOro MaTepuaa 1 (popMbl OPraHU3ALMH JeATEeJHLHOCTH 00yYaI0OIUXCS KOTOPBIX
pa3zesioB M TeM 4acoB
CIocodcTBYeT
JJeMeHT
TPOTrPaMMBI
Duzuka
Tema 1. ®usuxa u Conepkanue yueOHOro Marepuaa: 3
METOJIBl HAYYHOT'O Jlexrmm
MIO3HAHMS ®usnka — Hayka o npupojie. HayuHble METO/IbI IO3HAHUS OKPY>KAIOLIEro MUpa. Poib 3KcIiepuMeHTa 1 TEOpUH B
nporecce Mo3HaHUsI NPUPOJIBI. DKCIIEPUMEHT B (PH3HKE.
MonenupoBanue GU3NUECKUX ABJICHUHN U mporieccoB. Hayunblie rumotessl. @u3nveckue 3aKOHBI U Teopuu. [ paHUIIBI
MPUMEHIMOCTH (PU3NIECKUX 3aKOHOB. [ [pHHITNIT COOTBETCTBHSL. 1
Ponb 1 MecTo pu3MKU B OPMUPOBAHUN COBPEMEHHOW HAYYHOH KapTUHBI MUPA, B IPAKTUICCKON EATEIHHOCTH
Ioaei. V1
JemoHcTpanuu
AHaJIoroBbIe U IIU(PPOBBIE H3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYHKH.
IIpakTHueckue 3aHsATHS -
CamocrosrenbHas padoTa 00ydaromuxcs
Pedepar 5
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI
M3ydeHune pekOMEeHI0BaHHBIX UCTOYHUKOB MPH MOJrOTOBKE K MPOMEKYTOYHON aTTeCTalluu
Tema 2. Mexanuka Conepkanue yueOHOro Marepuaa: 7
Jlexmusa
2.1. Kunematuxa.
MexaHunueckoe JBrkeHrne. OTHOCUTEIBHOCTh MEXaHMYeCKOro JBMKeHHs. CucteMa oTcuéra. Tpaekropus.
[lepememienne, ckopocTh (CpeHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHalIbHOM TOUKH, UX MPOEKIIUH
Ha OCH CUCTEeMBI KoopanHaT. CIo)keHne IepeMeIIeHni u CIoKeHNe CKopocTeil. PaBHOMepHOE 1 paBHOYCKOpEHHOE
NPAMOJIMHEHHOE JIBIKECHUE.
I'paduku 3aBICHMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHHS, TyTH U MIEPEMEIIECHIS] MaTepHAITbHON TOYKH OT BPEMCHH. V2. V3. V4. V5
CBoboaHOe majgeHue. Y CKOpeHHe CBOOOIHOTO MaACHUsI. Y6’ y7’ V8’ y9’
KpuposnuneliHoe ABMKeHHE. J[BHKEHHE MaTepHAIbHOM TOYKH M0 OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYITIO CKOPOCTBIO. 4 y’l 1 3’712 ’31 ’
YrioBast CKOpOCTh, THHEHHas cKopocTb. Ilepron u gwactora obpamenus. LleHTpocTpeMUTEeTFHOE YCKOPEHHE. 32’, 33, :’3 6 ’

Texunueckue YCTpOﬁCTBa 1 MPAKTUICCKOC NPUMCHCHHUC: CIUAOMETP, ABUKCHUEC CHAPAA0B, LICITHLIC U peMéHHI)Ie
nepeaavu.

JemoHcTpanuu

Moznenp cucTeMbl 0TCUETA, MILTIOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHKCHUSL.
Ipeobpa3zoBanne IBHKEHHI C HCTIOIH30BAHMEM IIPOCTHIX MEXaHU3MOB.

[Nagenue Tes B BO3AyXe U B Pa3pekeHHOM HMPOCTPAHCTBE.

HaGumoneHue ABMXeHUs Tesa, OPOIISHHOTO NOJ YIIIOM K TOPU30HTY U FOPU30HTAJIBHO.




W3mepenne yckopeHust cBOOOIHOTO HaIEHUS.
Hanpasienne cKOpOCTH NpH ABIKEHHH IO OKPY>KHOCTH.

2.2. luHaMuKa

Jlexun

IIpunnun otHocurenbHocTu [anunes. [lepBriit 3akoH HetoTona. MHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosuruu cuit. Bropoit 3axon HetoToHa 11 MaTepuanbHOi Touku. TpeTuit 3aKoH
HreroToHa nist MaTepuanbHBIX TOUEK.

3akoH BcemupHoro tsaroreHus. Cuna tsbxectd. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunsl Tpenus (okos1, ckonbxeHus, kauenns). Cuna tperust. Cyxoe Tpenne. Cuia TpeHHs CKOJTBKCHHS U CHUITa
Tperus nokost. Koaddumuent tpenus. Cria cOnpoTHBIICHHUS ITPH ABIDKESHIH Tella B )KUAKOCTH WIIH Ta3e.
[ToctymarensHOE U BpamaTebHOE ABIKEHHIE aOCOIOTHO TBEPAO TO Tea.

MoMeHT cuiibl OTHOCUTENBHO OcH BpateHus. [1nedo cunbl. YcnoBus paBHOBECHS TBEPAOTO Tea.

TexHIUeCcKue yCTPOUCTBA U IPAKTHUECKOE IPUMEHEHNE: TIOAMINITHAKHA, IBIKCHNE HCKYCCTBEHHBIX CITyTHUKOB.

JemoHcTpanuu

SIBneHue HHEPIUY.

CpaBHEHUE MacC B3aUMOACHCTBYIOUINX TEl.

Bropoii 3akon Herotona.

W3mepenue cui.

CrnoxxeHne cui.

3aBHCHUMOCTH CHJIBI YIPYTOCTH OT Je(OpMaIvy.

HesecomocTts. Bec Tena npu yckopeHHOM NOIBEME U T1aJIe HUU.
CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUCHUS M CKOJIBKCHHUS.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHSI.

2. 3. 3aKOHBI COXPaHEHUS B MEXaHUKE

HMmmynsc MaTepuanbHON TOYKH (Tella), CHCTEMBI MaTEPHATBHBIX TOYEK. VIMITYIIbC CHITBI 1 I3MEHCHHE UMITYJIbCA Tea.
3aKoH coOXpaHeHUs UMITyJibca. PeakTUBHOE IBH)KEHUE.

Pa6ora cuipl. MOIITHOCTD CHITEL.

KuneTtnueckas sHeprust MaTepHanbHON ToUkH. TeopeMa 00 N3MEHCHUN KHHETUYECKOM SHEPTHH.

IotennmaneHast sHeprus. [loTeHIMaNbHAs SHEPTHsl YIPYro AeGopMUpOBaHHO npyxuHEL. [loTeHIMaIbHAs YJHEPTUS Teaa
BOJIM3HM TIOBEPXHOCTH 3EMIIH.

[loTenmnmansHbIe 1 HEMOTEHIHAIBHBIE CHITBL. CBS3b Pa0OTH He- MOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUIECKOM
SHEPTHUH CHCTEMBI TeJl. 3aKOH COXpPaHEeHUS MEXaHHYECKOH SHEPTHH.

Yupyrue u Heynpyrrue CTOIKHOBEHHS.

TexHuyeckue ycTporucTBa U MPAKTUIECKOE IPUMEHEHHE: BOJOMET, KONEDP, NPY>KUHHBIM TUCTOJIET, IBUKEHUE PAKET.

JemoHcTpanuu

3aKOH COXpPaHEHHSI UMITYJIbCa.

PeakTHBHOE BIKCHHE.

[lepexo MoTeHIMAIBHOM Y9HEPTUH B KHHETHYECKYIO U 00par- HO.

HpaKTI/I‘IeCKI/Ie 3aHATHA




1. YdeHnduecknii IKCIIEPUMEHT, JIaOopaTOpHBIE pabOThI

W3yueHne HepaBHOMEPHOTO ABHIKEHHSI C LIENbIO OIPe/IeNICHHs] MTHOBEHHOU CKOPOCTH.

HccnenoBaHue COOTHOILICHUSI M@Ky TTYTSIMH, IPOWICHHBIMH TEJIOM 32 TI0CIIeI0BATEIbHBIC PABHBIC IPOMEKYTKHA BPEMEHHU
[pU PAaBHOYCKOPEHHOM JIBHXKCHUH C HA4aJIbHON CKOPOCTHIO, PABHOM HYJIIO.

W3ydenue qBUKEHUS MApUKa B BA3KOH KUIKOCTH.

W3ydenue qBUKEHUS Tena, OPOIICHHOTO TOPU30HTATIBHO.

2. YYeHUYECKUH IKCIIEPUMEHT, JIAO0paTOPHBIE pAOOTHI

Nzydenue qemxeHus Opycka 1o HaKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIPYTOCTH, BO3HHKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT uX JAchopMaru.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TENa, MMEIOIIE IO OCh BPAIICHUS.

3. Y4ueHnuecKnuil SKCIIEPUMEHT, JJa0OpaTOpHbIE PabOTHI

N3yuenne abCOMOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEPIUH TeJla Ha MPUMEpPe PacTsHKEHHs PE3UHOBOTO
KIyTa.

CamocrosTenbHas paboTa 00yJaroInuXCst

Pedepar

[ToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOTIPOCHI

M3ydeHune pekOMEeHI0BAaHHBIX UCTOYHUKOB MPH MOJIOTOBKE K IPOMEKYTOYHON aTTeCTalluu

Tema 3.
MonexynspHast
¢bu3uKH 1
TEpPMOJMHAMHKA

Cosiepkanre yueOHOro MaTepraa;

Jlexun

3.1. OCHOBBI MOJIEKYISIPHO-KMHETHUECKON TEOpUU

OCHOBHBIE TOJIO)KEHHS MOJICKYJIIPHO-KMHETHUECKON TEOPUH U MX OIBITHOE 000cHOBaHUE. bpoyHOBCKOE JBHXKEHUE.
Juddysus. Xapakrep IBUKCHUSA U B3aUMOJICHCTBHS YaCTHUI] BelecTBa. MOJIeNIM CTPOCHUS Ta30B, KHUIKOCTEH U TBEPIBIX
TeNl 1 00BSICHEHUE CBOMCTB BelllecTBa Ha OCHOBE 3TUX Mojieneil. Macca u pa3mepbl Mojiekyll. KoimuecTBo BerecTsa.
Tlocrosinnast ABoraspo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Lenscus.

Monens nneansHoro ra3a. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO- KHHETHYECKOW TEOPHH HIealbHOTO Ta3a. AOCOMOTHAS
TeMIIepaTypa Kak Mepa cpeiHeil KHHeTHUECKOW YHEPTHUH TEeIUIOBOTO ABIDKEHIS dacTul] ra3a. [llkama temmneparyp
KenbBuna. 'a3oBbie 3akoHBI. YpaBHeHUEe MeHneneeBa—Kmanelipona. 3akon JlanmsTona. M3omporieccsl B HaeaabHOM ra3e
C TIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe npeacTaBieHIe H30MPOIIECCOB: H30TEPMa, H30X0pa, m300apa.
TexHn4eckue ycTpoHcTBa M MPaKTHIECKOE NPUMEHEHUE: TEPMOMETP, OApOMETP.

JemoHcTpanuu
OmnBITHL, TOKA3bIBAIOIINE JUCKPETHOEC CTPOCHHE BEIIECTBA, (POTOrpaduy MOJIEKYJI OPraHUYECKAX COCTUHCHUH.
OnbiThl 10 UGG Y3UH KUTKOCTEH U Ta30B.
Monens OpOYHOBCKOTO JBUKCHUSI.
Mogens onbita llTepHa.
OMBITHI, TOKA3bIBAIONINE CYIIECTBOBAHNE MEKMOJICKYJISIPHOTO B3aMMOICHCTBYSL.
Mopens, WUTFOCTPUPYIONIAs TPUPOTY NaBICHHS ra3a Ha CTCHKH COCYya.
OnBITH, HIUTIOCTPHUPYIOIINE YPaBHEHHE COCTOSHHS WACATHHOTO ra3a, H30IPOIECcCHI.

3.2. OCHOBBI TEPMOAUHAMUKHU
Tepmoannamuueckas cucteMa. BHyTpeHHsIs1 SHEpIrusl TEPMOJMHAMHYECKOH CHCTEMBI M CHOCOOBI €€ N3MEHEHHS.
KonnuecTBo TemoTsl v pabota. BHyTpeHHsIs1 9HEpTysl OJHOATOMHOI'0 HACAIHLHOTO ra3a. Busl Temionepeiaun:

V2,3, V4, V5,
V6, V7, V8, Y9,
Vi1, V12,31,
32,34, 36




TEIUIOTIPOBOTHOCTE, KOHBEKIINS, M3ITydCHHE. Y JeNbHasl TeIUIOEMKOCTD BemecTBa. Konn4aecTBo TEIIOTH pHu
TeIuIonepeaaye.

ITonsiTue 06 amnabarHoM mporiecce. [IepBriii 3aKOH TepMOAMHAMHUKH. [I[pUMEHEeHHEe TTEPBOTO 3aKOHA TEPMOIMHAMUKH K
n3onporieccam. ['paduueckas naTeprpeTanus padboThI rasa.

Bropoii 3akoH TepmoarHaMuku. HeoOpaTMOoCTh po1eccoB B pUpOIE.

TemmoBbie MamuHbL. [[pUHIATIBL JEWCTBUS TEIUIOBBIX MalivH. [IpeoOpa3oBaHus 3HEPTUU B TeIUTOBBIX MammnHax. KI1J]
terutoBoi mamuHbl. [{ukin Kapao u ero KITJI. Dxomoruueckue mpooieMbl TEILIOIHEPTETUKH.

TexHUUECKUE YCTPOUCTBA U TIPAKTUUECKOE MIPUMEHECHHUE: IBUTATEIb BHYTPSCHHETO CTOPaHHUsI, OBITOBOW XOJIOTIMIIEHUK,
KOHAMIIA OHEP.

JemoHcTpanuu

M3Mmenenne BHYTpEeHHEH SHEPTHH Tella P COBEPIICHUH PaOOThI: BEUIET MPOOKHU U3 OYTHUIKH IO/ AEHCTBUEM CKATOTO
BO3/lyXa, HarpeBaHue dupa B JaTYHHOU TpyOKe MyTéM TpeHwHsI (BUACOIEMOHCTPAITHS).

M3menenne BHYTpEeHHEH SHEPTHH (TeMIepaTyphl) Tesa IpH TEIUIoeperaye.

OmnpIT o agrabaTHOMY PaCIIMPEHUIO BO3/AyXa (OMBIT C BO3AYIIHEIM OTHHBOM).

Monenu mapoBoii TypOUHBI, ABUTAaTENsI BHYyTPEHHETO CTOPAHUS, PEaKTUBHOTO IBUTATEIA.

3.3. ArperaTHbIe COCTOSIHHS BeliecTBa. Da30BbIe MEPEX OBl

IMapooOpasoBanue u koHAcHCaIMs. Mcapenue u kurieHne. AOCOIOTHAS U OTHOCUTEIbHAS BIaKHOCTh BO3yXa.
Hacplitiennsiid nap. Y aenpHas TeIwiota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpa- Typbl KUIICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopHbIe Teaa. AHH30TPONHS CBOWCTB KPUCTAILIOB. JKUIKIE KPUCTAILITBL.
CoBpemeHnHble MaTepuaibl. [InaBienue 1 Kpuctaum3anus. Y aenbHas temora mwiasinenus. Cyoaumanus.

YpaBHEHHE TEIJIOBOTO OallaHca.

TexHUYeCKUe yCTPOUCTBA M MPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP M TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHHU TTOTyYSHHUS
CO BPEMEHHBIX MAaTEpHAJIOB, B TOM YKCJIe HAHOMATEPHUAIIOB, U HAHOTEXHOJIOT UH.

JemoHcTpanuu

CBoiicTBa HaCBILIEHHBIX MTAPOB.

Kunenue npu moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HabmoneHne HarpeBaHus U TUIABJICHUS KPUCTAJUIMIECKOTO BEICCTBA.
JleMoHCTpaIusi KpUCTaJlIoB.

[pakTryeckue 3aHATHL

1. YdeHHYeCKHUI SIKCIICPUMEHT, JTa00paTOPHBIC PabOThI

OmnpexeneHne MacCH BO3AyXa B KIIACCHONH KOMHATE Ha OCHOBE M3MepeHH 00hEMa KOMHATHI, TaBICHUS H TEMIIEPATyPHI
BO3/1lyXa B HEMl.

HccrenoBanme 3aBUCHMOCTH MEXTy ITapaMeTpaMH COCTOSIHHS pa3pekeHHOTo raza.

2. YdeHnueCcKui SKCIIEPUMEHT, JJa0opaTOpHbIE PabOTHI

N3mepenne yienbHON TEMI0EMKOCTH.

3. Y4ueHndecKknil SKCIIEPUMEHT, JJa0OpaTOpHBIE PabOTHI

M3MepeHre OTHOCUTEIBHOM BIIAYKHOCTH BO3JIyXa.

CamocrositesnbHas paboTa 00y4aromuxcs
Pedepar
[ToaroroBka NMCbMEHHBIX OTBETOB HA KOHTPOJILHBIE BOITPOCHI




M3ydenne pekoMeHIOBaHHBIX HCTOYHUKOB IIPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTalni

Tewma 4.
DNEeKTPOJUHAMUKA

Coneprxanne yueOHOro MaTepHaa:

Jlexnusa

4.1. DnexTpocTaThKa

Onextpuzanms Ten. DNEeKTPpUIECKui 3apsia. [IBa Buia 3MeKTpUIecKux 3apsiioB. IIpOBOTHUKH, TUIIEKTPUKU U
MOTYTIPOBOJHHUKH. 3aKOH COXPAHEHHSI SJICKTPHUECKOTO 3apsa.

Bsaumopelictue 3apsnoB. 3akoH Kynona. ToueuHslil anexTpudeckuii 3apsaj. DnaekTpuueckoe noue. HanpsxéHHocTh

QJICKTPHUUICCKOI'O MOJIA. HpI/IHHI/IH CYNEPIIO3ULIUH IJICKTPUICCKUX mnoje. JIn- Huu HaHpH)KéHHOCTI/I QJICKTPUYCCKOI'O MOJIA.

Pabora cui anekrpocTarndeckoro noist. [lotennuan. PasHocts moteHuanoB. [IpoBOHUKY U TUDIICKTPUKH B
9JIEKTPOCTATHYECKOM MoJie. JIudnexTpruueckasi IpOHULAEMOCTb.

OnextpoéMkocTs. KoHneHcaTop. DneKTpoEMKOCTD MIIOCKOI0 KOHACHCATOpa. DHEPrusl 3apsHKEHHOTO KOHIEHCATOopa.
TexHuyeckue ycTpouCcTBa U MPAKTUYECKOE MPUMEHEHHE: IJIEKTPOCKOI, SJIEKTPOMETP, ANEKTPOCTaTUIECKas 3aIIHTa,
3a3eMJICHHE IIEKTPONPUOOPOB, KOHIEHCATOP, KOMMMPOBAIBHBIHN anmapar, CTPYHHbIH TIPHHTED.

JemoHncTpanuu

Y CTpoicTBO M IPUHITUI AEUCTBUS FIIEKTPOMETPA.

BzaumoneiicTBue Ha3IEKTPU30BAHHBIX TEI.

DJeKTpUIECcKOe TOJIe 3apSHKEHHBIX TEIL.

IIpoBOIHUKY B DJIEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTHuecKast 3alluTa.

JudneKTpuKy B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTBD JIEKTPOEMKOCTHU TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAU TIIACTUH, PACCTOSHUSA MEXAY HUMH U
JIURIIEKTPUYECKON MPOHULAEMOCTH.

OHeprus 3apsHKeHHOT0 KOHJAEHCaTopa.

4. 2. TIocTOSTHHBIH 3JIEKTPUUECKHA TOK. TOKH B Pa3IMUHBIX Cperax

DNEKTPUYECKHIA TOK. Y CIIOBHS CYIIIECTBOBAHUS AJIEKTPpUIECKOro Toka. Mctounmky Toka. Criia Toka. [TIoCTOSHHBIN TOK.
Hampsokerne. 3akon Oma 151 ydacTKa IIeTIH.

DJNEeKTpUIECKOe CONMPOTHBIICHHUE. Y IebHOE COPOTHBRIIEHHE BemiecTa. [locnenoBarensHoe, MapaiensHoe, CMEIIaHHOe
COeIMHEHUE MPOBOIHUKOB.

Pab6ora 3nekrpuueckoro Toka. 3akoH [xoyisi—IJlenna. MOIHOCTh 3IEKTPHYCCKOTO TOKA.

O/JIC v BHyTpeHHEE COMPOTUBJICHUE UCTOYHUKA ToKa. 3akoH OMa JUIsl MOJIHOM (3aMKHYTOM) 9JIEKTPUUYECKOH LIETIH.
Kopotkoe 3ambikanue.

DNEeKTPOHHAs! MPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTH CONPOTHUBIICHUSI METAIJIOB OT TEMIIEPATYPBI.
CBepX1npoBOAUMOCTb.

OnexTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

IomynpoBoauauku. CoOCTBEHHAs ¥ PUMECHAS TIPOBOAMMOCTE MOIYIPOBOTHIKOB. CBOMCTBAa p—n-TIepexoa.
[omynpoBoAHNKOBEIE TIPHOOPHL.

DJNEeKTPUIECKUI TOK B paCTBOPAX M PacIiaBaX AJIEKTPOIHTOB.

DNEKTPOTUTHYECKAS TUCCOLUAITUS. DIEKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOSITENIbHBIN 1 HeCaMOCTOSTENbHBIN pa3psa. Monnus. [1na3ma.

TexHuyeckue yCTpOUCTBA U MPAKTUIECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT, UCTOUYHUKHU TOKa,
JJIEKTPOHATPEBATEIBHBIC IPUOOPHI, TEKTPOOCBETUTEIBHBIC IPHUOOPHI, TEPMOMETP COMPOTHBICHHUS, BAKYYMHBIH JHO,
TEPMHUCTOPHI U (POTOPE3UCTOPEI, MOTYINPOBOTHUKOBEIN TUO/I, FAJIbBAHHKA.
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JemoHnctpanuu

M3mepenne cuitsl TOKa M HaIPsDKCHUS.

3aBHCUMOCTH CONPOTHBICHNUS IIMJIMHIPUICCKUX IIPOBOAHUKOB OT JUTHHBI, TUIONIAIN TIONIEPEYHOTO CEYCHHUS H MaTepH- aJa.
CMelnaHHOE coeIMHEHNE POBOIHUKOB.

IIpsimoe uzmepenune IJC. KopoTkoe 3aMblkaHK€ TallbBAHUYECKOTO 2JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.
3aBUCUMOCTD CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIUMOCTD AIEKTPOIUTOB.

HckpoBoii pa3psa v IpOBOAUMOCTh BO3AYXaA.

OIHOCTOPOHHSISI MPOBOJIUMOCTD TUOJIA.

4.3. MarauTHOE 110J1e. DIIeKTPOMAarHuTHAs MHTYKIIHS

IlocTossHHBIE MarHUTHl. B3auMoaeiicTBUE TOCTOSHHBIX MarHUTOB. MarHuTHoe noje. BekTop MarHuTHON MHIYKIUY.
IIpuHiun cyneprno3uuuyn MarHUTHeIX noJei. JIMHuM MarauTHoi nHAYKUMU. KapTuHa TMHUI MarHuTHONM MHAYKLIUU NOJIS
TIOCTOSIHHBIX MAarHUTOB.

MarHuTHOE 10JIe IPOBOAHKKA ¢ TOKOM. KapTiHa TMHMH HHIYKIWHA MarHUTHOTO TOJISI JUTMHHOTO TPSMOTO TIPOBOJHHKA U
3aMKHYTOT'O KOJIBLIEBOTO ITPOBOAHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoneicTBrue NpoBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJb U HaIMlPaBIICHUE.

Cua Jlopenna, e€ MOIyIb M HanpaBJicHUE. [IBIDKEHIE 3apsDKEHHON YaCTHIBI B OTHOPOJHOM MAarHUTHOM mone. Pabora
cuiel JlopeHna.

SIBnenue snekrpoMarauTHoM uHAyKIuU. [ToTok BekTopa MarauTHOM HHAYKIuU. DJ1C unayknuu. 3akoH
3JeKTpoMaruuTHoi nuaykuuu dapanest.

Buxpesoe anexrpuueckoe mone. 3C HHAYKIINT B TPOBOTHUKE, ABIDKYIIEMCS MTOCTYNATENFHO B OMHOPOAHOM MarHUTHOM
moJe.

IIpasuio Jlenna.

WunyktusHOCTS. SIBNeHne camonHaykpn. 3/(C caMOMHAYKINU. DHEPTHsl MArHUTHOTO TIOJISI KATYIITKU C TOKOM.
DNEeKTPOMarHUTHOE TIOJIE.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MATHUTBI, 2JIEKTPOMATHUTBI, JIEKTPOIBUTATEIb,
YCKOPUTENH 3JEeMEHTAPHBIX YACTHL, UHAYKIIMOHHAS NIEYb.

JemoHcTpanuu

OmnsIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MArHUTHBIM TOJIEM.
JlMHUY MHOYKIWA MarHUTHOTO ITOJIS.
BzaumoneiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

JetictBue cuibl JIopeH1la Ha MOHBI AJIEKTPOJIUTA.
SIBneHue 31eKTpOMarHUTHOM UHIYKIMH.

IIpasuio Jlenna.

3aBucumocts JC UHAYKIHUU OT CKOPOCTU U3MEHEHUS] MAarHUTHOTO MTOTOKA.
SIBneHne caMOMHIYKIUU.

[IpakTHyeckue 3aHATHA
1. YyeHnueckuii SKCriepuMeHT, JJabopaTopHbIe PaOOTHI
H3MepeHue 21eKTpoéMKOCTH KOHAEHCATOpa




2. Y4eHnueCcKui dKCIIEPUMEHT, JJa0OpaTOpHbIE PabOTHI

V3ydenne cMeIaHHOTO COSAUHEHHUS PE3UCTOPOB.

N3zmepenne D/1C HCTOUHHUKA TOKA H €T0 BHYTPEHHETO CONPOTHBICHHUS.

Ha6mronenune asiekTponsa.

3. Y4eHnuecKkuil SKCIIEpUMEHT, JJabopaTopHbIe PabOTHI

W3yyeHne MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
VccnenoBanue sIBJICHUS QJIEKTPOMarHUTHONW HHAYKIHH.

CamocrositensHas paboTa 00yJaromuxcs

Pedepar

[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXYTOYHOH aTTeCTalliy

Tema 5. Konebanust
M BOJIHBI

Coneprxanne yueOHOTo MaTepHaa:

Jlexnun

5.1. MexaHu4eckue 1 JIEKTPOMArHUTHBIC KOJIeOaHUs

KonebarenpHast cucrema. CBoOOHBIE MeXaHWIecKue Konebanws. ['apmMmonnueckue konebanus. [lepruon, gacroTa,
aMIUIATyAa U ¢dasa konedbanuit. [Ipy>XMHHBIN MasTHUK. MaTeMaTHIeCKUI MasTHUK. Y paBHEHHE TAPMOHHYECKUAX
kosrebanuii. [IpeBparmenne sHEPTUN IPU TAPMOHNIECKUX KOJIeOaHIIX.

Konebarenpublif koHTYp. CBOOOIHBIE 3JIEKTPOMAaTrHUTHBIE KOJICOaHUS B HACATFHOM KOJIe0aTeTbHOM KOHTYpe. AHAIOTHS
MEXIy MCXaHHUECKUMH U 3JCKTPOMArHUTHBIMU KodeOanusmu. @opmyna TomcoHa. 3aKOH COXpaHCHHS YHEPTUHU B
U/IcaTbHOM KoJieOaTelb HOM KOHTYpE.

IIpencraBneHue o 3aTyxarImux KoieOaHusX. BeIHYXICHHbIC MeXaHU4ecKue koneOanus. Pezonanc. BeinyxieHHbIC
JJIEKTPOMATHUTHBIC KOJICOaHMS.

ITepemennslii Tok. CUHYycOMIaJdbHBIA IEPEMEHHBIN TOK. MOII HOCTh IEPEMEHHOTO TOKa. AMIUIUTYTHOE U AeHCTBYIOIIEe
3HAYCHHE CHUJIB TOKA M HAIPSIKCHUS.

Tpaucdopmarop. [IponsBoacTBo, Iepeada U MOTPEOICHUE NECKTPUICCKOIN IHEPTHHA. DKOJIOTHUECKUE PUCKH ITPH
MIPOM3BOJICTBE AIEKTPOIHEPTruu. KymnbTypa HCIoIp30BaHMs SJIEKTPOIHEPTHH B IOBCEAHEBHOM KHU3HH.

TexHIUUECKHE YCTPOUCTBA U IPAKTHUECKOE MTPUMEHEHHE: IIEKTPUIECKUN 3BOHOK, TeHEpaTOp MEPEMEHHOTO TOKA, TMHUN
3JIeKTporepeaay.

JemoHcTpanuu

Hccnenosanue nmapaMeTpoB KoieOaTeIbHON CUCTEMBbI (PYKUHHBIN MM MATEMATUYCCKUAN MASTHUK).
Habmronenne 3aryxaromux KojneOaHuH.

HccrenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHHIH.

Habmonenue pe3onanca.

CBOOO/THBIC DIICKTPOMArHUTHEIC KOJICOAHUS.

OcruyutorpaMMel (3aBUCIMOCTH CHJTBI TOKA M HAIIPSDKEHHS OT BPEMEHH) TS JIEKTPOMATHUTHBIX KOJIeOaHHH.
Pe3onanc npu mociieoBaTeIFHOM COSANHEHHH PE3UCTOPA, KaTYIIKH HHAYKTHUBHOCTH M KOHIEHCATOpa.
Monens IMHUH NEKTpOIIepeaaym.

5.2. MexaHW4YeCKHe U JIEKTPOMArHUTHBIC BOJIHBI

Mexanuueckue BOJIHEI, ycaoBUs pacipoctpanenus. [lepuon. CkopocTs pacpocTpaHeHHs U ATMHA BOJIHBL. [lonepeunsie
Y IIPOJI0JIb HBle BOJIHBL. VIHTEpdepennns u audpakius MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. 'pomMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
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DJIeKTPOMArHUTHBIC BOJIHBI. Y CIIOBHS H3IIyYSHHUS AIEKTPOMArHUTHBIX BOJH. B3anMHast opuenTanust Bektopos E, B, v B
3J1eKTPOMArHuTHOI BojiHe. CBOMCTBA 31EKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIEHHE, MONSpH3aLus, AMdpaKius,
naTepdepenima. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[ITkasna 3IeKTPOMArHUTHBIX BOJH. [[pUMEHEHHE IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[puHIUIBI paAHOCBSI3U U TeNEBUACHUS. Paguomokarys. DNeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAFOMICH CpeIbL.
TexHUUECKUE YCTPOUCTBA U TIPAKTUUCCKOE MIPUMEHECHUE: MY3bIKAIbHBIC HHCTPYMCHTBI, YIBTPA3BYKOBAas JUATHOCTHKA B
TEXHUKE U MEAMIIUHE, Pajap, paaHuoNpUEMHUK, TEICBU30D, aHTeHHa, TesiedoH, CBY-neus.

JemoHcTpanuu

O6pazoBaHue U pacrpoCTpaHEHUE MONIEPEUHBIX U MPOJI0Ib- HBIX BOJIH.

Konebmromieecs Teno kak HICTOYHUK 3BYKa.

HaOmronenne oTpaxxeHUs! 1 IPETIOMIICHHSI MEXaHUYECKHUX BOJIH.

Ha6mronenne naTepdepeHIny 1 quGpaKkIiud MEXaHUIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

Habmonenne cBs3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aM- IUTUTYIOW M YaCTOTO KoJIeOaHHH.
HccnenoBaHne cBOMCTB 3IEKTPOMArHUTHBIX BOJIH: OTPAXECHHUE, TIPEITIOMIICHHE, TOISIpU3anus, Judpakmus,
uHTephepeHns.

5. 3. OnTuka

T'eomerpuueckas ontuka. [IpsMonrHeliHOE pacipocTpaHeHHE CBETa B 0OTHOPOAHOM cpene. JIyd cBeTa. ToueuHblit
UCTOYHUK cBeTa. OTpaskeHUE CBeTa. 3aKOHBI OTpaXeHUs cBeTa. [locTpoeHne n300pakeHui B TUIOCKOM 3epKalle.
[Ipenomienne cBera. 3aKOHBI MIPETOMIICHHUS cBeTa. AOCONIOTHBIN MOKa3aTeib mpeaoMieHus. [lomHoe BHyTpeHHEe
oTpakeHue. [Ipe- NempHBIN YTOJI IOTHOTO BHYTPEHHETO OTPAYKEHHUS.

Hucnepcus ceeta. CioxHbIH cocTaB 6emoro ceera. [[Ber. Cobuparorue u paccenBaromue JTuH3bl. ToHkast muH3a. Dokyc-
HOE pPacCTOSHIE W ONTHYECKas CHila TOHKOH IuH3EL. [locTpoeHre n3o00pakeHnii B COOMPAIOIINX U PACCENBAIOIINX JTMH3aX.
®opmysna TOHKOM JIMH3BL. Y BEJIMUEHUE, JaBAEMOE JTUH3O0MU.

TIpenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

Bonnogast ontuka. Marepdepennus ceera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUSI HAOMIOICHUS MAKCUMYMOB U MUHUMYMOB
B MHTEP(EPCHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTCPECHTHBIX HCTOYHHKOB.

Judpaxkius cBera. JudpakiuonHas peméTka. Y clioBre HaOII0ICHNS TNIABHBIX MAKCUMYMOB TPH MAJICHUU
MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO PEIIETKY.

IMonspusanus ceera.

TexHUUECKUE YCTPOUCTBA U TPAKTUUECKOE IPUMCHEHHUE: OUKH, JIyna, (hoToamnmapat, MPOSKIMOHHBIN ammapar,
MHKPOCKOTI, TeJIe- CKOTI, BOJIOKOHHAS ONTHKA, TUPPAKINOHHAS PEIIETKA, TOJISIPOU.

JemoHnctparuu

[IpssMonuHeHOE pacpoCTpaHeHne, OTPAXKEHUE U MpeioMiieHne cBeTa. ONTHYeCKUe MPUOOPHI.
TlonHoe BHyTpeHHEE oTpaxeHue. Moiens CBeTOBO/Ia.

HccnenoBanue CBOWCTB N300payKEHUI B TIMH3AX.

Monenu MHKPOCKOTIA, TEICCKOTIA.

Habmonenne nHTephepeHInu cBeTa.

Habmonenne nudpakunm cera.

Habmonenue nucnepcun cBeTa.

[TomyyeHne ciekTpa ¢ HOMOIIBIO MPU3MBIL.




ITony4enwne criekTpa ¢ MOMOIILI0 TUPPAKITHOHHON PEIIETKI
Habmonenne monsapus3anuy cBeTa.

IIpakTuueckue 3aHATHSA

1. YdeHnuecknii IKCIEPUMEHT, JIaOopaTOpHBIE pabOThI

HccrenoBanue 3aBUCUMOCTH IIEPHOIA MAJIBIX KOJICOAHH TPy3a HAa HATH OT JUTMHBI HUTU U MacChl TPpy3a.
HccnenoBanue nepeMeHHOTO TOKA B LIS U3 MOCICIOBATEIBHO COCTMHEHHBIX KOHICHCATOPA, KATYIIIKH U PE3UCTOPA.
2. YYeHUYECKUH IKCIIEPUMEHT, JIA00paTOPHBIE pAOOTHI

H3mMepeHune moka3aTens MPeIOMICHHS CTCKIIA.

HccnenoBanue CBOMCTB M300paKCHUHN B TMH3AX.

HabmoeHne nucnepcun cBeTa.

CamMocrosTenbHas padoTa 00yJaromuXCs

Pedepar

[ToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOTIPOCHI

W3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJI'OTOBKE K MPOMEXKYTOYHOH aTTeCTallin

Tema 6. OcHOBEI
crnenuaJbHoM
TEOpUU
OTHOCUTEIBLHOCTH

Coneprxanne yueOHOTo MaTepHaa;

Jlexnusa

I"paHuIel NpUMEHUMOCTH KJ1acCH4YecKol MexaHuku. [locTynarel criennanbHON TEOPUU OTHOCUTEIHHOCTH:
WHBapUAHTHOCTH MOZYJISI CKOPOCTH CBETa B BAKyyM€, IPUHIIAIT OTHOCUTEIFHOCTH DHWHIITEHHA.
OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMe UIeHIEe BPEMEHH U CO KpallleHHe JTNHBI.

DHeprus ¥ UMNYJbC PESITUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C DHEPTHEN U UMITYJILCOM PESITUBUCTCKON YaCTULIBI. DHEPIHsl TOKOSI.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrositensHas paboTa 00yJaromuxcs

Pegepar

[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

M3yyeHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPU MOJTOTOBKE K NPOMEKYTOYHOH aTTeCTalun

v9,V¥10,37,311

Tema 7. KBanToBas
¢dusnka

Coneprkanne yueOHOro MaTepHaa;

Jlexnun

7.1. DneMeHThl KBAaHTOBOH ONTHKH

®dotonsl. Popmyna [lnanka cBs3u SHEpTUU HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIIHC (POTOHA.

OtkpsiTre U uccnenaoBanue porodddexra. Onbitel A. I'. CtoneroBa. 3akoHbI hoTodddekTa. YpaBHeHHEe DWHIITEHHA 1S
dboTtoaddex ta. «KpacHas rpanuma» poroddpdekra.

Jasnenue ceeta. OneiTel I1. H. JIe6eaeBa. XuMuueckoe aeiCTBUE CBETA.

TexHIUECKHE YCTPONUCTBA U TIPAKTHUECKOE IPUMEHEeHHe: POTOITEMEHT, (POTOIATINK, COTHETHAs OaTapes, CBeTOJUO.

JemoHcTpanuu

®doTo3¢h ekt Ha yCTAaHOBKE C IIMHKOBOW TUTACTHHOM.
HccnenoBanue 3aK0HOB BHENIHETO (oTod(hdeKTa.
Cseroauof.

ConueuyHnas 6arapes.

7.2. Ctpoenue atoma
Mogens atoma Tomcona. OnwiTel Pesepdoprma mo paccesauto anbda-gactum. [1nanerapHas moaenb atoma. [Toctymatel
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Bopa. U3nmyuenue u mormomeHue GOTOHOB MPH TMEPEXOE aToMa ¢ OJHOTO YPOBHS SHEPTUH Ha IPYroi. BUIIBI CIIeKTpOB.
CriekTp ypoBHEH HEpTHH aTOMa BOJOPOIA.

Bonnosebie cBoiicTBa yactuil. Bonusl e bpoitns. KopnyckynspHo-BOJIHOBON qyain3m.

CrioHTaHHOE W BEIHY)KJCHHOE N3ITy9ICHUE.

TexHuyeckue ycTpoUCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEK- TPaJbHbIA aHAINU3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMIIBIOTED.

JemoHcTpanuu

Monens ombita Pesepdopra.

Ornpenienenue JUIMHbBI BOJIHBI Jia3epa.
Hal6mronenne MTMHEHYATHIX CTIEKTPOB U3TyUCHHUS.
Jlazep.

7.3. AToMHOE S11pO

DKCIEPUMEHTHI, JJOKAa3BIBAIOIIHNE CIIOKHOCTh CTpOeHHUS siapa. OTKpeITHE paanoakTuBHOCTH. ONBITE Pesepdopaa mo
OTIpeNIeIEHUIO COCTaBa PaJoaKTUBHOTO m3myueHus. CBoiicTBa anbga-, 6era-, raMMa-u3mydeHus. Biausanue
PaZMOaKTHBHOCTH Ha )KHMBbIE OPTraHU3MBI.

OtkpbITHE IPOTOHA U HeliTpoHa. HykionHas Moznens siapa [eitsenoepra—LBanenko. 3apsn sapa. MaccoBoe 4mcio sapa.
MzotomnsL.

Anbga-pacnaj. JNEeKTPOHHBIH W NO3UTPOHHBIN OeTa-pacrma.

'amma-u3irydenue. 3aKOH paJlMOaKTHBHOTO pacraa.

OHeprust CBA3M HYKIJIOHOB B Anpe. Sneprsie cuibl. Jledekt macchl sapa.

Snepurie peakuuu. [leneHue u CUHTES A1ep.

Anepusrii peaktop. TepmosnepHbiit cuaTe3. [IpoOIeMbl 1 MePCIIEKTUBBI AISPHON IHEPTETHKH. DKOJIOTHISCKUE aCTIEKTHI
SIZIEPHOM YHEPTETHUKH.

DnemMeHTapHbIe YacTHIBl. OTKPBITHE MTO3UTPOHA.

MeToap! HaOIOACHUS U PETUCTPALIH IIEMEHTAPHBIX YaCTHII.

®dynnameHTaIbHBIE B3aUMOJAEUCTBHS. ENMHCTBO (DM3MUEeCcKOil KapTHHBI MUpa.

TexHn4eckue ycTpoHWCcTBa M MPaKTHYECKOE MPUMEHEHHUE: TO3UMETp, KaMmepa Buiibcona, saepHbIi peakTop, aToMHast
6omba.

JemoHCcTpanuu
1. CyéTurK MOHU3HUPYIOLINX YaCTHIL.

[pakTryeckue 3aHATH

1. YdeHnuecknii IKCIIEPUMEHT, JIaOopaTOpHBIE pabOThI
HaGuronenne TMHERYATOTO CIIEKTpA.

2. Y4eHnYeCKui dKCIIEPUMEHT, JJa0OpaTOpHBIE PabOTHI

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (hoTorpaduisim).

CamocrosTenbHas paboTa 00yJaromuxcst

Tema 8. DnemeHTHI
ACTPOHOMHH H
acTpoH3UKH

Coneprxanne yueOHOTo MaTepHaia

Jlexnun

Dtarel pa3BUTHA acTpoHOMHH. [IpUKIaIHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE ACTPOHOMUH.
Bun 3Bé3mnoro HebOa. CosBes3nusi, sipkue 3BE3ZBI, IUIAHETHI, UX BUAUMOE JIBIKCHHE.
ConHeuHas cucTeMa.

v1,¥10,VY7,
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Coname. ConmHe4yHast akTHBHOCTh. Mcrounuk sHepruu CoiHIA 1 3BE3/. 3BE3BI, NX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma

«CHEKTPATBHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI INIABHOI [TOCIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETHMOCTHY
JUTs 3BE3/1 TIIaBHOH MOCIIeJ0BAaTEIbHOCTH. BHyTpeHHEe cTpoeHume 3BE3a. COBPEMEHHBIE MTPECTABICHNS O IIPOUCXOXKICHUN
u sBosonuu CoiH 1a u 3BE3/. DTaImbl )KU3HU 3BE3 .

Mieunsiit [Tyte — nHama I'anaktuka. [lonoxenue u neuxenune Connia B ['anaktuke. Tumel ranaktuk. PaquoragakTuku u
KkBa3apbl. UEpHBIE IBIPHI B siApaxX TalaKTUK.

Bcenennas. Pacimmpenne Beenennoil. 3akon Xa66ima. Pa3zoeranue ranaktuk. Teopust bonbmioro B3peiBa. PennkroBoe
U3ITy4eHUe.

Macmra0OHast cTpykrypa Beenennoil. Meraranakruka. Hepenénuble npo0iieMbl aCTPOHOMHUH.

[IpakTHueckue 3aHATHA

YdeHndeckne HaOMIOACHUS

HaOmroneHnst HeBOOPYKEHHBIM IJIa30M C UCIIOIb30BaHHEM KOMIBIOTEPHBIX MPHUIIOKEHUHN JUTS OMPEACICHHS IOI0KEHHS
HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3Aus1 CEeBEPHOTO MOMyIIapus U IPKHUE 3BE3BL
Habmonenns B reneckon JIynsl, mnaner, Muegroro [lyrtn.

CamocrosrenpHas padoTa 00ydJaromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3yyeHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJI'OTOBKE K NPOMEXKYTOYHOH aTTeCTaln

Xumus

Tema 9 .
Teoperuueckue
OCHOBBI
OpraHuYecKon
XUMHHU

Conepxanue yueOHOro MaTepraa;

Jlexuusa

[IpenmeTt opraHn4eckoil XuMuu: e€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAUCHUE B ITOTyYCHUH HOBBIX BEIIECTB U MaTEPHAJIOB
Teopus cTpoeHus opraanyecknx coennHeHnii A M Bytieposa, e€ ocHOBHBIE mostokeHNsI CTPYKTypHBIE (POPMYITBI
OpPraHMYECKHX BemiecTB [ oMoorus, n3omeprs XUMHA9IecKas CBA3b B OPTaHMUECKUX COSAHN HEHUAX — OJUHApPHBIC H
KpaTHBIE CBSI3U

IpencraBnenue o knaccupuKauu OpraHuvIecKux BeriecTs HoMeHKIaTypa OpraHu4ecKix CoeIMHCHUN
(cucTemaTHyecKasl) M TPUBHAIBHBIC HA3BaHHS BAXXHCHIIINX MPEIICTABUTENICH KIIACCOB OPTaHUYCCKUX BEIIECTB

[pakTHyeckue 3aHATHI

DKCIepUMEHTAIBHBIC METOIbI H3yUYCHHS BEIICCTB M UX MPEBPAILCHHNA: 03HAKOMIICHUE C 00pa3liaMi OpraHMIeCKHX
BEIIIECTB ¥ MaTepUalaMH Ha MX OCHOBE; MOJICITUPOBAHHUE MOJICKYJI OPTAHUYECKHUX BEUICCTB; HAOIIOICHUC U OITUCAHUE
JICMOHCTPAIIMOHHBIX OIMBITOB IO MPEBPAIICHUIO OPTaHMYCCKIX BEIECTB P HArPEBaHUU (ITUIABJICHUE, OOYTIIMBAHUC H
TOpEHUE)

CamocrosTenbHas paboTa 00yJaroInuXCst

Pedepar

[ToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOTIPOCHI

W3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJITOTOBKE K MPOMEXKYTOYHOH aTTeCTalln

V15,V16, ¥23,

V24,VY25,V26,

V27, Y40, V41,
312

Tema 10.
YrneBomopoabl

CopepxaHre yaeOHOT0 MaTepuaia:

Jlexnusa

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHIESCKHUI sl MeTaH U 3TaH — MPOCTEHIINE TPEACTABUTENN AIKAHOB: (DU3UIECKHE
Y XUMHYCCKUE CBOWCTBA (pEaKIMU 3aMEIICHUS U TOPCHHSI ), HAXOXKICHUE B IPUPOJE, TOITYICHUE U IPUMCHCHUE

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psiJi DTUIIEH U NPONWIEH — NPOCTEeHNIINE NPEJICTABUTENN AIKEHOB:

V17,¥18, VY19,
¥20,V 21, V22,
V24,Y25,VY27,
Y40, Y41, 313




(m3nUecKne M XMMUYIECKIE CBOWCTBA (PeaKINU THAPUPOBAHMS, TAJIOTEHUPOBAHNS, THAPATALINH, OKUCICHAS U
TOJIMMEPH3AIINN), TOTYICHNE U TPUMEHEHHE

Anxamuens! byranuen-1,3 u metunOyranueH-1,3: crpoeHne, BaXKHEHUIITNE XUMUYIECKHE CBOMCTBA (peaKIus
nonmMepu3anun) [lorydeHne CHHTETHIECKOro KaydyKa U Pe3HHBI

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUCCKUH sl ATICTHIICH — MPOCTCHIIHNIA MPECTABUTEIh aIKHHOB:
COCTaB, CTPOCHHE, (PU3MUYCCKUE U XUMUUCCKUE CBOMCTBA (PEaKIMK THAPUPOBAHUS, TaJOTCHUPOBAHHUS, THIAPATAIIHH,
TOPCHUs ), MOTYYCHHUE U MPUMCHCHHE

Apenbl beH3ou: coctaB, cTpocHHE, PU3HMYSCKUE U XUMUYCCKUE CBOMCTBA (PEaKIMK T'aJOTCHUPOBAHMS X HUTPOBAHUS ),
MOJy4YCHUE U puMeHeHne Tolyos: cocTas, CTpOcHHE, (PU3NUCCKUEC U XUMUYCCKUE CBOMCTBA (PeaKIK raJIOrCHUPOBAHUS
Y HUTPOBAHMUS) TIOTYYCHUE U IPUMEHEHNE TOKCHYHOCTh apeHOB [ eHeTHUecKas CBsI3b MEXKIY YIICBOJIOPOIAMH,
MIPUHAIICKAIIAME K Pa3InIHBIM KJIacCaM

[IpupoaHBIe HCTOYHHUKH YTIEBOAOPOA0B [IpupoaHsii ra3 u mo- myTHse HedTsHbIe Ta3sl HedTh u € mponcxoxaenne
Crioco0sI TepepaboTK He(PTH: MePeroOHKa, KPEKUHT (TEPMUUIECKUH, KAaTATUTHYECKUH ), TUposn3 [IpoayKThl mepepaboTKu
HeTH, X TPUMEHEHHE B IPOMBIIIICHHOCTH U B OBITY KaMEeHHBIH yrois U MPOAYKTHI €To rmepepaboTku
OKcIeprMeHTaIbHBIE METO B! H3yUCHHS BEIIECTB M UX MPEBPAICHUN: 03HAKOMIIEHHE ¢ 00pas3aMH IIacTMace, KayqIykoB
1 pe3uHsl; Koutekunu «HepTs» i «YT0o6»; MOAETHpOBaHUE MOJICKYJ YTIEBOJAOPOIOB U TaJIOTCHOIPON3BOIHBIX;
MPOBE/ICHUE MPAKTUYCCKON pabOTHI: MOJTyUYCHUE ITHIICHA U H3YYCHUE €0 CBOWCTB

[pakTryeckue 3aHATHL

PacuértHrle 3amaun

BrrurciieHus o ypaBHEHUIO XUMHUYCCKON peakuu (Macchl, 00b éMa, KOJMYECTBA HCXOJHOTO BEIECTBA MIIH TIPOIYKTa
peaKIyy 1o U3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BENIECTB MU MPOYKTOB PEAKIIIH)

CamocrosTenbHas padoTa 00yJaromuxcs

IToBTOpEHUE 1 3aKPEILICHUE paHEee N3YYCHHOTO MaTepHaia ¢ HCIOIb30BAHUEM KOHCIICKTA JICKIMH, PEKOMECHIOBAHHBIX
MCTOYHHMKOB U JINTEPATYPBbI, TOATOTOBKA K MPAKTUYECKUM 3aHSTHIM

Brmonaenue pedepara

Tema 11 .
Kucnopoacoaepxar
1€ OPTaHMYECKUE
COEIUHEHUS

CopepxaHue yaeOHOT0 MaTepuaia:

Jlexnusa

IIpenenbHble OMHOATOMHBIC CIUPTH METAHOI M 3TAHOI: CTPOCHNUE, HU3NIECKUE M XUMHUIECKIE CBOMCTBA (PEaKIINH C
AKTUBHBIMH METAJUIAMH, TAJIOTEHOBOIOPOIaMH, TOPEHHE), TPUMEHEHIEe BOTOpoAHEIE CBSI3M MEXIy MOJEKYIaMH
criupToB JlelicTBME MeTaHOJIa M ATAHOJIa Ha OPTaHU3M YeJIOBEKa

MHoroaToMHBIE CIUPTHI DTWICHTITUKONb W TIHLEPHUH: CTPOCHHE, PU3MUECKUE U XUMHUECKHE CBOICTBA
(B3aUMOJICHCTBHUE CO MICTOYHBIMU METAJUIAMH, KAYECTBCHHAS PEaKI[Hsi HA MHOTOaTOMHBIC cripTh) [eiicTBre Ha
OpraHu3sM ueinoBeka [IprMeHeHHe TIUIEepHHA U STHICHTITHKOJS

DEeHOIT: CTPOCHUE MOJICKYITBI, (PU3UUCCKUC U XUMUYecKHe cBoicTBa TokcnaHOCTh (heHoMa [IprMeneHue Gperona
Anplierujipl 1 KeToHbl GopMalbaeru, aneTanbAerul; CTPOSHUE, GU3NIECKHUE M XUMHYCCKIE CBOMCTBA (PeaKIuu
OKHCIICHHS U BOCCTAHOBJICHISI, KAYCCTBEHHBIC PEAKIIHH), TOTyYCHHUE U TPUMCHCHHE

AUETOH: cTpocHHE, PU3UUCCKUE U XUMUYECKHE CBONCTBA (pe- aKIIUU OKHUCIICHUS U BOCCTAHOBJICHHS ), TOTyYCHHE U
npuMeHeHrne OTHOOCHOBHBIE IpeieNbHbIe KapOOHOBBIE KHCIOTH MypaBbHHAs U YKCYCHAS KUCIIOTHI: CTPOCHHE,
(u3nIecKne M XUMHIECKIE

CBOICTBa (CBOICTBA, OOIIHE AJIS KiTacca KUCIOT, PEaKIus ATePUPHUKALNN ), TOTyIeHNE U puMeHeHne CTeapiHoBas U
OJICMTHOBAS KUCIIOTHI KaK MPECTaBUTENN BRICIIAX KapOOHOBBIX KUCIOT MBIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX
MOIOIIIEE IENCTBUE

Crnoxnbie 3(UphI KaK MPOU3BOIHBIC KaPOOHOBBIX KHCIOT [ uaponu3 cioxHbIX 3¢upoB XKuper ['uaponus sxupos
[Ipumenenue xupoB bruonoruueckas poib JKUPOB

V17, V18, V19,
V20, Y22, V24,
V25, V27, V40,
v41, 313




YrieBoapl: cocTaB, KiacCU(PUKALNS YTIACBOIOB (MOHO-, M- U TIOTMcaxapuibl) [ T0K03a — MPOCTEHIIINIT MOHOCAXapH/T;:
0COOEHHOCTH CTPOCHHUS MOJIEKYJIBI, (pr3muecKie n XuMIdeckue cBoiicTBa (B3anmoaeiicTere ¢ ruapokcuaom meru(1l),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcuna cepedpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOKICHHE B PUPOJIE,
nprMeHeHne, Ononorndeckas poiab PorocuaTe3 PpyKkTo3a Kak H30Mep TIFOKO3HI

Caxapo3a — NpeacTaBUTEINb TUCaXapHUI0B, THAPOJIHN3, HAX0XKCHUE B IPUPOJIC U IPUMEHEHHE

Kpaxmaun u memnono3a kak npupoaHbie moauMepsl CTpoeHHE Kpaxmaia U HeuTro1036l Ou3ndeckie U XUMHYCCKHUE
CBOWCTBA KpaxmMaia (TUIPOJIU3, KAUECTBCHHAS PEaKIUsl C UOJIOM)

OKcnepuMeHTaNbHBIE METO/IBI H3Y4YEHHS BEIIECTB M UX IPEBpAIlCHUI: IPOBEICHUE, HAOIIOAEHHE 1 OTTNCAHUC
JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIIMPTOB, KAUECTBEHHBIE PEaKIIMU OJHOATOMHBIX CIIMPTOB (OKHMCIICHHE STaHOJIa
oxcuzoM Menu(1l)), MHOroaTOMHBIX CIIMPTOB (B3aUMO/IeiicTBIE TauLeprHa ¢ ruapokcuaoM Meau(1l)), anbaerunos
(oxuceHne aMMHadHbIM pacTBopoM okcuna cepedpa(l) n ruapokcuaom Meau(Il), B3aumoelicTBie Kpaxmaia ¢ HOJIOM);
MIPOBEJICHUE MPAKTUIECKON PaOOTHI: CBOMCTBA pACTBOPA YKCYCHOM KUCIOTHI

IIpakTudeckue 3aHATHSA

PacuéTtHrle 3amaun

Brruncienus mo ypaBHEHHIO XUMHYECKON peakuy (Macchl, 00bEMa, KOJMYECTBA NCXOTHOTO BEIIECTBA W MIPOAYKTA
peaxIyy 10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJTHOTO U3 MICXOTHBIX BEIIECTB MU MPOIYKTOB PEAKITIH)

CamocrosTenbHas paboTa 00yJaroIuXxCst

Pedepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHEIC BOIPOCHI

M3ydeHune pekoOMeHIOBaHHBIX UCTOYHUKOB MPH MOJATOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 12. Coziepkanne yueOHOro MaTepuaa;

A3zoTcoaepxaiiye Jlexmus

OpraHHYecKue AmuHbI. MeTHIIAMWH U aHWIHH: COCTaB, CTPOCHUE, (PU3NIECKHUE U XUMHYCCKIE CBOUCTBA (TOPCHHUE, B3aUMOICHCTBHE C

COCMHEHUS BOJIOW U KUCIIOTAMH)
AMUHOKHCIIOTHI KaK aM(pOTepHbIC OpraHnYecKue coeJuHeHnss Ou3ndyeckne 1 XUMHISCKUE CBOMCTBA AMUHOKHCIIOT (Ha
npuMepe TaunrHa) bronorndeckoe 3HaYeHNE aMUHOKHCIIOT TlenTumpt
Benxu xak nmpupoIHBIE BEICOKOMOJIEKYIISpHBIE coeqnHeHNs [lepBryHast, BTOpHYHAs U TpETHYHASI CTPYKTypa OEITKOB Y17,VY18, Y19,
XHUMHAYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, JCHATYPAIIHSI, KAUECTBEHHBIC PEAKITMH Ha OCIIKH V20, V22, V24,
IIpakTudeckue 3aHATHS V25,27, Y40,
OKcreprMeHTaIbHBIE METOBI M3yUCHHS BEIIECTB M UX MPEBpalleHUH: HaOII0IeHIE U OMTUCAHNE IEMOHCTPAIIOHHBIX v41
OTIBITOB: JIEHATYpAaIsl OSJIKOB IIPH HarpEeBaHHH, IIBETHBIC PEAKIINU OSIIKOB
CamocrosTenbHas paboTa 00yJaroInuXCst
Pedepar
IToAroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI
M3ydeHne pekoOMEHOBaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 13. Conepxanue yueOHOro Marepuaa:

Bricoxomornexysip Jlexuus

bI€ COeTUHEHHUS OCHOBHBIC TIOHATHS XHMUHU BBICOKOMOJICKYISPHBIX COCTUHCHUH: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, CTCIICHb
HNOTMMEpU3ALMHY, CPeNHSS MONeKyIapHas Macca OCHOBHBIE METOMBI CUHTE3a BEICOKOMOJIEKYJIIPHBIX COEAUHEHUH — V17, V18, V19,
MOJIMMEPU3ALUS U MTOJIU- KOHICHCALUS V20,24, V25,
ITmacTmaccehl (MTOMMATHIICH, TOJMIPOIHIICH, MTOJMBHHHIXIOPHU], TOJUCTUPO). HaTypallbHbBIN i CHHTETHYECKHE V27, Y40, V41,
KaydykH (OyTaIueHOBBIN, XJTOPOIPEHOBEIA 1 M30IIPEHOBEIH). BotokHa: HaTypaigbHbIE (XJIOMOK, MIePCTh, MENK), 313

HCKYCCTBEHHEBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KallPOH ¥ JIABCaH).

IIpakTHueckue 3aHATHS




OKcIieprMeHTaIbHBIE METO B! N3yUCHHS BEIIECTB M UX MIPEBPAIICHHUH: 03HAKOMIIEHHE ¢ 00pa3aMy IPUPOTHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYTYKOB

CamocrosTenbHas paboTa 00yJaroInuXCst

Pedepar

[MoaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOTIPOCHI

M3ydeHnune pekoOMeH0OBaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 14.
Teoperuueckue
OCHOBBI XUMUH

Coziepkanre yueOHOro MaTepraa;

Jlexmus

Xumuueckuii 3neMeHT AToM Sapo aToMa, U30TOMBI DICKTPOHHAS 000J0YKa JHEPreTHYCCKHE YPOBHH, TOIYPOBHHU
AToMHBIEC opOuTany, s-, p-, d-3meMeHTEl OCOOCHHOCTH PaCIPEICIICHHS IICKTPOHOB MO OPOUTAIIAM B aTOMAaX 3JIEMCHTOB
MEPBBIX YETHIPEX MEPHUOI0B DIICKTPOHHAS KOH(PUTYpALIHs aTOMOB

Ilepuonuueckuii 3axon u [leproguueckas cuctema xumudeckux siaemenToB I I MenaeneeBa CBs3b epUOIUYECKOTO
3akoHa u [leproanueckoit cucreMbl XuMudeckux aneMeHToB JI I MenaeneeBa ¢ COBpeMEHHON TEOpHEH CTPOEHUsI aTOMOB
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MU IMPOCTHIX M CIIOKHBIX BEIECTB IO
TpyImaM ¥ repuojiaM 3HadeHe MePHOJUIeCKOro 3aKOHA B Pa3BUTHH HAYKH

CtpoeHue BenecTBa XUMUYECKash CBSI3b BHIBI XMMHUYECKOH CBS3U (KOBJICHTHAS HETIOJSPHAS W TIOJSpHASI, MOHHAS,
MeTaynieckas) Mexanu3mMbl 00pa3oBaHusl KOBAICHTHON XUMUYECKON CBS3HM (OOMEHHBIN M TOHOPHO-AKIIENTOPHBIHN )
Bomopoanas cBs3s BaneHTHOCTh DIeKTpOOTpHUIIATENHHOCTE CTEeHbh OKHUCIIeHUs VIOHBI: KATHOHBI M AHHOHBI
BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYISIPHOTO CTPOSHHs 3a- KOH IOCTOSTHCTBA COCTaBa BemiecTBa THITBI
KPHUCTALUTHYCCKUX PEIIETOK 3aBUCHMOCTD CBOWCTBA BEIICCTB OT THITA KPUCTAILTHYCCKON PEIIETKH

[Monsitne o nucnepcHBIX cucTeMax MICTHHHBIC M KOJUIOUAHBIC PacTBOPBI MaccoBast JOJIsl BEIIECTBA B PACTBOPE
Knaccudukarus HeopraHn4ecKux coequHeHnit HoMeHkIaTypa HeopraHm4ecKux BelecTB [ eHeTuueckas cBsi3b
HEOPTraHMYCCKUX BEIECTB, MPUHAICKAIINAX K PA3IMIHBIM KilaccaM

Xumnueckas peakiusi Knaccupukanuss XUMUYECKUX PEaKIUi B HEOPTaHUYECKOM U OPraHUYeCKOM XMMUU 3aKOH
COXpaHEHHS MacChl BEIECTB; 3aKOH COXPAHECHUS 1 TIPEBPAIICHHSI SHEPTUU TPY XUMHUECKHUX PEAKITHIX

CKOpOCTh peakIny, €€ 3aBUCHMOCTh OT PATHIHBIX PakTopoB OOpaTHMbIe peakni XUMHUYecKoe paBHoBecre DakTophl,
BIIMAIONINE HAa COCTOsSIHUE XuMuueckoro pasHosecust [Ipunnun Jle [larense

DnexTponutrdeckas qucconuanus CuiapHbIe U cliadble 27eKTpoanuThl Cpesia BOJHBIX pACTBOPOB BEIIECTB: KUCIAs,
HelTpanbHas, menounas [loasaTue o BomopoaroMm nokaszatene (pH) pactBopa. Peaknnn nonnoro oomena ['maposns
HEOPTaHMYECKUX M OpraHUIecKuX BerecTB OKUCIUTEHHO-BOCCTAHOBUTENIbHBIE peakinu [ToHsTre 00 351eKTpon3e
pacIuiaBoB U pacTBOpoB colied. [I[puMeHeHue saeKTponmnsa

IIpakTuueckue 3aHATUS

DKCIepUMEHTAIbHBIC METOIbI M3yUYCHHS BEIISCTB M UX MPEeBpa MICHUHN: TeMoHcTpaIus tadbmun «[lepruoanyeckas cucrema
XUMHYEeCKHX 371eMeHToB [l I MenaeneeBa»; n3ydeHne MOICICH KPUCTAIUTUICCKUX PEMIETOK; HAONIOJCHUE W OMUCAHUE
JICMOHCTPAIIMOHHBIX ¥ Ja0OPaTOPHBIX OMBITOB (Pa3iioKEHHUE EPOKCH A BOJIOPO/Ia B IPUCYTCTBUU KaTaIM3aTopa,
OIpENIeIICHUE CpPeIbl PACTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA, PEaKIIMA HOHHOTO OOMCHA);
MPOBEICHUE MPAKTUICCKOH paboThl «BiusiHUuE pa3inyHbIX (PaKTOPOB HA CKOPOCTh XMMHUICCKOH PCaKITHI

PacuérHble 3agaun

Pacu€Tsl Mo ypaBHEHMSIM XUMUYECKUX PEAKLIUNA, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIH30BAHUEM
TIOHSATHS «MacCOBast IOJsI BEMIECTBA

CamocrosrenpHas paboTa 00ydJaromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

M3yyeHne peKoMeHI0BaHHBIX HCTOYHHUKOB ITPU MOJI'OTOBKE K NPOMEXKYTOYHOH aTTeCTaluu

¥26, Y28,
¥29,V30, V34,
V35, V36, V37,
V38, Y40, V41,
314




Tewma 15.
Heopranuueckas
XUMHS

CopepxaHre yaeOHOTr0 MaTepuaia:

Jlexknusa

Hewmeranne! [Tonoxenue nemeramios B [lepuonnueckoit cucreme xumuueckux anemenToB [ 1 Menneneesa u
0COOEHHOCTH CTPOCHHS aTOMOB DU3HYECKHE CBOMCTBA HEMETAIIIOB AJUIOTPOITHS HEMETAIIIOB (Ha MpUMepe KUCIopoa,
ceprl, pocdopa u yriepona) XuMAdecKre CBOWCTBA BAKHEHIITIX HEMETAIUIOB (TaJIOTEHOB, CEpPHI, a30Ta, ocdopa,
yriaepoJa u KPeMHUs) U UX COCAMHCHUH (OKCHIOB, KUCIOPOICOACPIKANIMX KHUCIOT, BOJOPOAHBIX COCTUHCHIIA)
IIpumeHeHre BaKHEHIIMX HEMETAJUIOB U UX coenrHenuit Mertasisl [lonoxxenue meramnos B [lepuoanueckoit cucreme
xuMudeckux 31eMenToB JI I Menaeneea OCOOCHHOCTH CTPOCHHUS JICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB O0mue
(usnveckue cBoricTBa MeTaLTOB CIUIaBBI METAIUIOB DIICKTPOXUMHUYCCKUHN Pl HANIPSKCHUN METAJLIOB

XUMHUUECKUE CBOMCTBA BAXKHEHIIINX METAJUIOB (HATPUH, KaJIHii, KAIbIUI, MATHUH, aTFOMAHUH, IUHK, XPOM, JKEJIe30, ME/Ib)
M UX COCIMHECHUH

O6mue criocoOb! moay4deHus MetauioB Metaimyprus Kopposus MetamtoB. CriocoOb! 3aUTEI OT Koppo3uu. [IpumeHenne
METAJUIOB B OBITY M TEXHUKE

V31, Y32, V33,
IIpakTudeckue 3aHATHSA V40, V41 314
OKcIeprMeHTaIbHBIE METOBI N3yUCHHS BEIIECTB M UX MIPEBPAICHIH: H3ydeHIE KOJUICKINH «METaJuThl U CILIaBBI», ’ ’
00pa3IoB HEMETAJUIOB; PEIIeHNE SKCIIEPUMEHTATIBHBIX 3a/a4; HaOI0OJCHNE U ONMCAaHNE JeMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOCHCTBIE THAPOKCHAA ATIOMUHUS C PACTBOPAMH KHCIIOT U IIeIoYeH, KaueCTBEHHBIE
peaxuy Ha KaTHOHBI METAJUIOB)
PacuérHbie 3amaun
Pacuéter Macchl BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJTHOTO U3
YYACTBYIOIIMX B PEAKIMH BEIIECTB; pacu&Thl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CIIU OHO H3
BEIIECTB UMEET MPUMECH
CamocrosTenbHas padoTa 00yJaromuXCs
Pedepar
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI
M3ydenne pekoOMeHIOBaHHBIX HCTOYHUKOB IIPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTallnu
Tema 16. Xumus u Coneprxanue yueOHOTo MaTepHaa:
JKU3Hb Jlexnusa
Ponp xumuu B o0ecrieueHUN KOJIOTHISCKOM, YHEPTETHUECKOHN | IMUIIEBOW 0€30TTaCHOCTH, pa3BUTHN MeAWIMHEI [ToHsATHE
0 HAayYHBIX METO/IaX ITO3HAHMS BEIIECTB U XUMHUICCKHAX PEaKIINN
[IpencraBnerns 00 0OMNX HAYYHBIX TPUHIMIIAX TPOMBITIIICHHOTO MTOTyYeHHS Ba)KHEHIIINX BEIIECTB
YenoBek B MUpE BEIIECTB U MaTEPHAJIOB: Ba)KHEHIIINE CTPOU- TEIbHBIC MaTePHAJIbl, KOHCTPYKIIMOHHBIC MaTePHAIIBI,
KpacKH, CTEKII0, KEpaMHUKa, MATEPUANbl JJIs AJIEKTPOHUKH, HAHOMATEPHAaJbl, OpPraHMICCKHE U MUHEPATIbHBIC YI0OpPCHHUS v27.V39. 312
XuMusl 1 37J0pOBbE YCIOBEKA: TPABHUIIA HCIIOIB30BAHUS JICKAPCTBEHHBIX MPEMAPaTOB; MPaBIiia 0€30MacHOr0 314 ’ ’ ’
WCIIOJIb30BaHU MTPENapaToB OBITOBON XUMHH B IOBCEAHECBHOW XKHU3HH
IpakTHyeckue 3aHATH
CamocrosTenbHas padoTa 00yJaromuxcs
Pegepar
IToaroroBka NMMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI
M3yyenune pekoMeHI0BaHHBIX UCTOYHUKOB MPU NOJATOTOBKE K MPOMEXKYTOUHOHN aTTecTallui
Buoaorus
Tema 17. buonorust | CoxeprxaHue yaeOHOT0 MaTepuaia: V42 315
>

KaK HayKa

Jlexnusa




Bronorus xak Hayka. CBsI3b OMOJIOTHH C 0OIIECTBEHHBIMHU, TEXHUIECKAMHU U APYTUMH €CTECTBEHHBIMHI HayKaMH,
(unocodueii, STUKO, SCTETUKON 1 TpaBoM. Pois 6ronornu B popMHUPOBaHIH COBPEMEHHON HAYIHOH KapTHHBI MHPA.
CucreMa OMOJIOTMYECKHUX HAYK.

MeTomap!l Mo3HAHMSA KUBOH NPHPOIHI (HAOIIOCHNE, SKCIIEPUMEHT, OITMCaHNe, H3MEPEeHHe, Kilaccupukanus,
MOJICTIMPOBaHUE, CTaTHCTHYECKast 00paboTKa TaHHBIX).

Hemonctpanuu:

Hoptpers: Y. Hapsun, I Mennens, H. K. Kombnos, [x. Yorcon u ®. Kpuk.

Ta0Onuie! 1 cxembl: «MeTObI TO3HAHUS KUBOH MPUPOJIBD».

HpaKTI/I‘IeCKI/IC 3aHATHA
HpaKTI/I‘IeCKaH pa60Ta Ne 1. «Mcnonb3oBaHue Ppa3JMIHbIX METOJO0B IPHU N3YyYCHUU OHOJIOrHYECKHUX OOBEKTOBY.

CamocrositesnbHas paboTa 00y4aromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKOMEHIOBAHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEKYTOYHOH aTTeCTalliK

Tema 18. J)Kusslie
CHCTEMBI U UX
OpraHu3aIus

CopepxaHre yaeOHOTr0 MaTepuaia:

Jlexuusa

JKuBsle cucremsl (OMOCHCTEMBI) KakK IpeAMeT u3y4deHus ononorun. OTINYNe )KUBBIX CHCTEM OT HEOpPTraHMYECKON
TIPUPOABIL.

CBoiicTBa OHOCHCTEM U X pa3HOOOpa3ne. YPOBHH OpraHM3aINH OMOCHCTEM: MOJICKYIJISIPHBIH, OpraHOUTHO-KIETOYHBIH,
OpTraHU3MEHHBIH, TOMyISIIOHHO-BIIOBOM, SKOCHCTEMHEIH (OMOTe0IeHOTHIECKHUH ), OnoChepHBIi.

Hemonctpanuu:

Ta0auner u cxembl: «OCHOBHBIC IPU3HAKH JKU3HNY, «YPOBHHU OPraHU3AIUH KUBOU TPUPOIBI».

O6opynoBanue: Mmoaens moekynsl JTHK.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrositesnbHas paboTa 00y4aromuxcs

Pegepar

[NoaroroBka MMCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOITPOCHI

V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXYTOYHOI aTTeCTalliy

V42,316

Tema 19.
XUMHUUYECKHI cOCTaB
1 CTPOCHHE KIIETKH

Coneprxanne yueOHOTo MaTepHaa:

Jlexnmsa

XUMHUECKUI cOCTaB KIETKA. XUMUIECKHE JIEMEHTBI: MaKPOAJIEMEHTHI, MUKPO3JIeMEHTHL. Bosia 1 MuHEpaibHbIe
BEIIIECTBA.

OYHKIIUN BOABI 1 MIHEPAIBHBIX BEIIECTB B KiIeTke. [lognepxanne oCMOTHYECKOTo OanmaHca.

benku. CoctaB u cTpoeHne 6eK0B. AMHHOKHCIOTEI — MOHO- Mephl 0esTkoB. HezaMeHuMbIe 1 3aMEHUMBIC
AMHUHOKHUCIIOTEL. AMUHOKHCIIOTHBIM COCTaB. Y POBHH CTPYKTYPHI OEIKOBOI MOJIEKYIIBI (TIEpBUYHAS, BTOPUYHAS, TPETUIHAS
Y YeTBEPTHYHAS CTPYKTYpa). XMMHUECKHE CBOiicTBa OenkoB. bronornyeckne GpyHKnnu 6emKoB.

®depMeHTH — OMOJIOTHYECKUE KaTanu3aTopbl. CTpoeHHE (epMEHTA: aKTUBHBIH IEHTP, CyOCTpaTHasl CHCIM(QUIHOCTD.
KodepmenTer. Butamunbl. OTinans GepMEHTOB OT HEOPTaHHYECKIX KaTaH3aTOPOB.

YrieBonbl: MOHOCaXapHp! (TIII0K03a, pr003a U Ae30KCUpr003a), Ancaxapusl (caxaposa, JJaKkTo3a) | MoJIHcaxapyIbl
(kpaxmai, TIIMKOTeH, 1eJUTI0103a). bronornyeckne QyHKINY yrieBo0B.

Jlumuaer: Tpurnuepunst, Gochonunuapl, crepounsl. [ uapodunsHo-ruapodoOHbIe cBOMcTBa. brionorudeckue GpyHknn
nunraoB. CpaBHEHHE YTIIEBOJOB, OCIKOB M JIUMH/O0B KaK HCTOYHUKOB SHEPTHH.

Hyxnennoseie kuciotsl: JJHK u PHK. Hykmeornast — MoHOMeEpHI HyKIeHHOBBIX KucaoT. Ctpoenue u ¢pynkunu JHK.
Crtpoe nue n @yakmun PHK. Buast PHK. AT®: crpoenune un pyaknwn. [{utonmorns — Hayka o kietke. Kirerodnas Teopust
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— MpUMEP B3aUMOJICHCTBUS UACH U (aKTOB B HAYYHOM MMO3HAHUH. METOIbI

W3ydeHUS KIETKH.

KrneTka kak neixocTHas xuBas cucrema. O0mue Mpu3HaKy KISTOK: 3aMKHYTasi HapyxHast MeMOpana, moiekynsl JJHK kax
TEeHEeTHYECKUH aImapaT, CHCTeMa CHHTe3a Oenka.

TuIe! KIIETOK: 3yKapHOTHYecKas ¥ IpokapuoTudeckas. OCOOCHHOCTH CTPOSHHUS MPOKAPUOTHUYECKOH KiaeTku. Kierounas
creHka Oakrepuil. CTpoeHue syKapHoTHYeCKOH KiieTKH. OCHOBHBIE OTIHMYUS PACTHTEIILHOM, )KUBOTHOM 1 TpuOHON
KJIETKH.

[ToBepxXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAs CTEHKA, TIMKOKAINKC, nX QpyHKIuu. [Trazmatnyeckas memOpana, eé
cBoicTBa 1 GpyHKIMHK. [{uTonnasma u e€ opranounsl. OgHomemOpanHble opranonas! kinetku: JI1C, anmapat ["osbmxw,
nu30coMsl. [ToryaBTOHOMHBIE OpraHOM bl KJIETKH: MUTOXOHAPUH, IIacTUbl. [IpoucxoxkaeHne MUTOXOHPUN U IIaCTHL.
Buner mutactun. HememOpaHHBIE OpraHOUIB! KIETKA: pHOOCOMBI, KJIETOUHBIN IICHTP, IICHTPHOJIN, PECHUYKH, KTy THKH.
DyHKIMKA OPTaHOUJIOB KJIETKH. Brirtouenus.

Snpo — perynsaTopHBIA HeHTp KIeTKH. CTpoeHue sApa: suepHas 000109Ka, KaproIia3Ma, XpOMaTHH, SAPBIIITKO.
XpOoMOCOMBI.

TpaHcropT BelIeCTB B KIIETKE.

JemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pan-
kiuH, K. M. bap.

Juarpammsl: «PacnpeneneHre XUMIUECKUX JIEMEHTOB B He- )KUBOU Ipupogaey, «PacmpeneneHre XMMUYECKUX YIEMEHTOB
B KHUBOI Ipupoae».

Tabmuuer n cxemsl: «lleproandeckas TabnuIa XUMHYECKHX JIEMEHTOBY, «CTpoeHHE MOJICKYJIbI BOB», «brnocuHTe3
OenKka,

«Ctpoenue MonekyIsl 6enkay, «Ctpoenue pepmenTa», «Hyknennossie kucnotel. JJHK», «Ctpoerne momnekynsr ATy,
«CtpoeHue 5yKapuOTHIECKOH KIETKI», «CTpoeHHe )KUBOTHOH KIETKI», «CTpOoeHHEe pacTHTENBHON KIETKI», «CTpoeHne
MPOKApPUOTHIECKON KIeTKm», «CTpOeHHe sapa KIETKH», «YTIEBOMIBI,

«JIunuapy.

ObopynoBaHHe: CBETOBOW MHKPOCKOII, 000pyAOBaHHE ISl IPUTOTOBICHUS IOCTOSHHBIX 1 BDEMEHHBIX MUKPOIIPETIaPaTOB;
MHKpOITpenapaThl paCTUTEIIbHBIX, )KUBOTHBIX M OAKTEpUAIIbHBIX KJICTOK.

[IpakTHyeckue 3aHATHA

JlabopaTopHas padota Ne 1. «/3ydyeHne KaTaTUTHYECKOH aKTHBHOCTH ()epMEHTOB (Ha MPUMEpe aMUIIa3bl MM KaTajasbl)y.
JlabopatopHast padota Ne 2. «/3yuyeHrne cTpOeHUs! KJIETOK PACTEHU, )KUBOTHBIX M OAKTEpHH 1101 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOITpenaparax 1 uX OIMHCaHHUE.

CamocrositesnbHas paboTa 00yJaromuxcs

Pegepar

[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXKYTOYHOI aTTeCTalliy

Tema 20.
KusuenesarenbHOCTD
KJIIETKH

Coneprxanne yueOHOTo MaTepHaa:

Jlexuusa

OOMeH BelecTB, WM MeTaboIm3M. ACCUMUIATUS (TTIAaCTHYECKH OOMEH) W JAUCCUMUIIAIMUSA (DHEpreTHYeCKuid OOMEH)
— IIBE CTOPOHBI €MHOTO TIpoIiecca MeTabom3Ma. Poib 3aKOHOB CO- XpaHEHHs BEIISCTB W SHEPIHH B IMOHUMAaHUH
MeTabonm3ma. THIbl 0OMEeHa BEmeCTB: aBTOTPO(HBIN U reTepoTpodHbIA. Posib hepmMeHTOB B 0OMEHE BEIIEeCTB U
MIPEBPALICHUN SHEPTHH B KJIETKE.

®dorocunTte3. CBeroBas U TeMHOBas (a3wl hotocunTe3a. Peaknuu poTocunresa. DhhekTHBHOCTh POTOCHHTE3a. 3HAUCHHUE
(hoTocuHTE3a I KI3HU Ha 3emuie. BimsHue ycnoBuil cpeibl Ha (JOTOCHHTE3 U CIIOCOOBI TIOBBIMICHHUS €T0
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MPOAYKTHBHOCTH y KYJIbTYPHBIX PAaCTCHHUH

XeMocHHTe3. XeMOCHHTE3NPYIOHe OaKTepur. 3HaueHUEe XeMOCHHTE3a ISl )KU3HU Ha 3eMIIe.

OHepreTryeckuil 0OMeH B KJIeTKe. PaciienyieHne BeImecTB, BEIIEICHHE U aKKyMYJIHUPOBAaHHE SHEPTHH B KICTKE. OTaIlbl
SHepreTudeckoro oomeHa. I'miukonu3. bpoxenne u ero Buabsl. KucinoponHnoe okucieHne, HIIH KICTOYHOE JBIXaHUE.
Oxwuciu- TensHoe pochopunuposanue. DPHeKTHBHOCTh YHEPTETHIECKOTO 0OMEHa.

Peakuuu matpuynoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanmszanus renetrnueckoid HHGOPMAIUH B KICTKE.
I'enernueckuii kox u ero cBoiictBa. Tpanckpumus — marpuynslii cul- Te3 PHK. Tpancnsiuns — Onocunres Gernka.
Oransl Tpancsinun. KogupoBanne amuHOKHCIOT. Postk pubocom B OnMocuHTE3€e Oenka.

Hexnerounsie popmbl sxu3Hn — BUpychl. Mctopus oTkpsiTHs Bupycos (J.11. MiBanoBckwmit). OCOOEHHOCTH CTPOEHHS U
JKU3HCHHBIN [TUKIT BUPYCOB. baktepuodaru. boye3nu pacteHuil, )KUBOTHBIX U YEJIOBEKa, BEI3bIBaEMbIC BUpycaMu. Bupyc
nMmyHOAepuInTa yenoBeka (BMIYU) — Bo3oynutens CITM/]a. O6paTHast TpaHCKPUIIIIHS, PeBEpTa3a U MHTETpasa.
[Ipo¢pumakTrka pacupocTpaHeHUs] BUPYCHBIX 3a00JI€BaHAH.

JemoHcTpanuu:

Tloptpetst: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmure! 1 cxeMbl: «TUTBI TUTaHUNY, «MeTabomu3My», « MUTOXOHIPHSY, « DHEPTETHUECKUN 00OMEH, «XITOPOTLIACT,
«DotocunTesy, «Ctpoenne JTHK», «Ctpoenune u pyHKInoHUpOBaHUE reHay, «CuHTe3 O6enmkay, «[ eHeTHIeCKUil Koy,
«Bupycs»,

«bakrepuogarn», «Crpoenue u xxn3HeHHbIi nuki Bupyca CIIM/a, 6axrepuodaray, «Permmmkarust JJTHK».
Oo6opynoBanue: Moaenu-ammuinkanuu «Y neoeane JJHK u tpanckpunmmsay, «buocunares 6emkay, «CTpoeHHE KICTKIY;
Mojenb cTpykrypsl JTHK.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrositensHas paboTa 00yJaromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3ydenne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXKYTOYHOI aTTeCTalliy

Tema 21.
PasmHoxenne u
MHIUBUAYaTHHOE
pa3BHUTHE
OpraHN3MOB

CopepxaHue yaeOHOT0 MaTepuaia:

Jlexnusa

KiteTounslii WK, WM KU3HEHHBIA UK KieTkn. MHTEepdaza m muto3. [Ipomecchl, mpoTekaromue B HHTepdase.
Perumukanus — peakmust Mmatpuanoro cuate3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBII HA00p — KapHOTHII.
JIMTUTONTHBIN ¥ TaIUTOMIHBINR XpOMOCOMHBIE Habopbl. Xpomatusl. [luTomorndeckre OCHOBBI Pa3MHOKEHUS 1
WHINBUAYAIBHOTO PAa3BUTHS OPTaHM3MOB.

Henenue xknetku — muto3. Cragun mutosza. [Ipoueccsl, npoucxoasiiue Ha pa3HbIX CTaAuSIX MUTO3a. buonoruueckuii
CMBICIT MUTO34.

IIporpammupyemasi THOENb KIETKH — aIloNTO3.

®DopMBI pa3MHOXKECHHUS OPraHU3MOB: OECIIONoe U MOoJIoBOe. Buabl 0ecroioro pa3MHOXKCHHUS: JelCHHE HaJBoOE,
MMOYKOBaHUE

OJTHO- ¥ MHOTOKJICTOYHBIX, CITOPOOOpPA30BaHUE, BETETATHBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPTaHU3MOB, €T0 3HAYCHHE /IS CEIECKIIHN.

[TomoBoe pa3MHOXKEHHE, €0 OTIMYHS OT OECIIONOTO.

Meiio3. Craauu meiio3a. [Ipormecchl, MpoucxosIiye Ha CTaausix Meio3a. [loBenenne xpomocoM B Meiiose. KpoccuHrosep.
Bbuonoruueckuii cMbICa ¥ 3Ha4€HUE MeH03a.

I'amerorenes — mpouecc 06pa30BaHMS MOJIOBBIX KIETOK Y KM BOTHBIX. [10J10BBIE JKeTIe3bl: CEMEHHUKH U SHIHUKH.
O0pa30B HUE U PA3BUTHE MMOJIOBBIX KIIETOK — raMeT (CrepMaro30u/l, SHIEKIETKa) — CIIepMAaTOreHe3 1 00T CHE3.
OCOOCHHOCTH CTPOCHHUS STUIIEKIETOK U criepmaTo3onioB. Omonorsopenue. [laprenorenes. MHauBHyaIbHOE pa3BUTHE
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(oHTOTEHE3). OMOpPHOHANIEHOE pa3BUTHE (AIMOpHOTeHe3). DTaIbl SMOPHOHAIBHOTO PA3BUTHUS Y TTO3BOHOYHBIX JKUBOTHBIX:

nIpobJeHne, racTpyisinus, opraHorenes. IloctamOpruonansHOe pa3BUTHE. THIB TOCTIMOPHOHAIBHOTO pa3- BUTHS:

npsMoe, HeTpsiMoe (JTMIMHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPTraHU3MOB; (PaKTOPHI, CITOCOOHBIC BHI3BIBATH BPOK-

JIEHHBIE YPOJCTBA.

PocT u pa3zeutue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHHS: CTPOCHUE CEMEHH, CTaTUH Pa3BUTHUS.

Hemonctpanuu:

Tabnuuel 1 cxeMbl: «DOpPMBI Pa3MHOXKCHHUS OPraHH3MOBY,

«/IBOIHOE OILIOZOTBOPEHHE Y IIBETKOBBIX PACTCHHUN Y, «BereTaTHBHOE pa3MHOXKCHHE pacTeHUil», «/leneHue KieTku

OakTepuii»,

«CTpoeHue MoJ0BhIX KIETOK», «CTpoeHue XpoMOCOMBI», «Kiie TOuHbII mukny, «Pemmukamus — JTHK»,
«MuTo3», «Meito3y, «I[IpsiMoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOMUTAIOIINX U YeJIOBEKay,

«OCHOBHEBIE CTaIN¥ OHTOTEHE3a.

ObopynoBaHue: MUKPOCKOI, MEKpoIIpenapaTsl «CIepMaTo30uasl MIIEKOITUTAIOIIET0», «SIHIIeKIeTKa MIEKOUTAIOIIETOY,

«KaprmoknHe3 B KJIETKax Kopenika Jiykay, «Jlemenue kinetku»; moaens JJHK, Mogens meTadazHoit XpoMOCOMEI.

IIpakTudeckue 3aHATHSA
JlaGoparopras padota Ne 3. «Habmrogenne MUTO3a B KJIETKaX KOHIMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOTIpEnapaTax».
JlabopatopHas pabota Ne 4. «/I3ydeHne cTpoeHHsI MOJIOBHIX KJIETOK HAa TOTOBBIX MHKPOIIPEIapaTaxy.

CamocrosTenbHas paboTa 00yJaroIuXxCst

Pegepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI

M3ydeHue pekOMEeHI0BaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 22.
HacnenctBeHHOCTD
1 U3MEHYHBOCTh
OpraHNu3MOB

Jlexun

IIpenmer u 3axa4un reHETUKH. VICTOpHS pa3BUTHSA TEHETHKH. POJTb IUTOJIOTHH U SMOPUOIOTHH B CTAHOBIICHIH TCHETHKY.
Brutag poccuiickux u 3apyOe:KHBIX YUEHBIX B PA3BUTUEC I'EHETHKH. METO bl TEHETHKH (THOPUI0IOTHIECKHUH,
[IUTOT€HETHYCCKHM, MOJICKYJISIPHO-TeHETHYECKHIT). OCHOBHBIC TCHETHYCCKUE MOHATHSA. | CHEeTHYECKast CHMBOJIHKA,
MCIIOJIb3yeMast B CXeMax CKPEIIUBaHHMT.

3aKOHOMEPHOCTH HACJIeJOBaHHsI IPU3HAKOB, ycTaHOBiIeHHbIe ['. MenaenemM. MoHOTHOpHAHOE CKpelBaHue. 3aKOH
eanHO00pa3usi THOPHIOB MIEPBOTO MOKOJICHHS. IIpaBUIIO JOMHUHUPOBaHKS. 3aKOH PaCIICILICHHS IPU3HAKOB. I nrmore3a
YUCTOTHI rameT. [ToJHOe ¥ HENOJIHOe JOMUHUPOBAHKE.

JuruOpumHOe CKpeMBaHye. 3aKOH HE3aBUCHUMOTO HACJICAOBAHIS ITPU3HAKOB. [{[UTOreHETHUIECKHE OCHOBBI JTUTHOPHIHOTO
CKpCIIMBaHUs. AHATH3UPYIOIICe CKpeluBanue. Mcrnomp30BaHne aHATU3UPYIONIETO CKPEIUBAHUS TS OTIPEICICHUS
T€HOTHIIA OCOOH.

CuerureHHOE HaceIoBaHue Mpu3HakoB. Pabora T. MopraHa 1o CIeIIICHHOMY HacJIeJOBaHUIO reHOB. Hapymienue
CIICIICHHS TEHOB B PE3yJIbTaTe KPOCCHHTOBEPA.

XpOoMOCOMHasI TEOpHUs HACTCICTBCHHOCTHU. | CHETHYECKUE KapPTHI.

I'enetuka mona. XpoMOCOMHOE OIpEeNiCHHE T0Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMEL. [ OMOTaMeTHBIC 1
rereporaMeTHbIe OpraHu3Mbl. HaciiemoBaHue MpU3HAKOB, CIEIUICHHBIX C IOJIOM.

M3MeHYnBOCTh. BUIbI N3MEHYMBOCTH: HEHACIICCTBEHHAS M HACJCACTBCHHAS. POJIb CpeIbl B HEHACICACTBEHHON
W3MEHYMBOCTH. XapaKTepHCTHKA MOAN(DUKAIIMOHHOW U3MECHUYNBOCTH. BapHallnOHHBIN PSIT ¥ BAPHALIMOHHAS KPHUBAs.
Hopwma peakiun npusHaka. KojmuecTBeHHBIC ¥ KAY4ECTBEHHBIC IIPU3HAKH M UX HOpMa peakunnn. CBOHCTBa
MOIU(DHKAITMOHHON H3MEHYHBOCTH.

HacneactBenHasi, Wi TeHOTUIIMYECKAs], U3MEHYMBOCTh. KOMOMHATHBHASI N3MEHYHMBOCTh. Melo03 u IOJI0BO# mporece —
OCHOBA KOMOWHATHBHOM U3MEHYUBOCTH. MyTallOHHAS U3MEHYMBOCTh. Knaccudukarust MyTanuii: reHHbIe,
XpOMOCOMHBIC, TeHOMHBIC. YacToTa M IPUYHHBEI MyTaluil. MyTrareHHbIC (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B
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HacyencTBeHHOM n3MeHuuBocty H. 1. BaBunosa.

BresnepHast HacIeICTBEHHOCTh M H3MEHINUBOCTb.

I'enernka yenoBeka. KapuoTtum yenoBexa. OCHOBHBIC METOBI TEHETHKH YEJIOBEKA: TEHEAIOTHIECKUH, OIM3HEIIOBEIH,
IIUTOTEHETHYECKIH, ONOXUMIYECKHUI, MOJIEKy IsIpHO-TeHeTHIecKuil. Co- BpeMeHHOe OIpeesieHie TeHOTHIA:
MOJIHOTEHOMHOE CEKBEHHPOBAaHNE, TEHOTUIIHPOBaHHUE, B TOM uucie ¢ nomoibto [111P- ananusza. Hacneacreennsie
3a00JICBaHMs YETIOBEKa: TCHHBIC 00JIC3HU, OOJIC3HH C HACICICTBCHHOM MPEAPACIION0KEHHOCTHIO, XPOMOCOMHBIC OOJIC3HU.
Comartuveckue ¥ reHepaTuBHbIe MyTalui. CTBOJIOBBIC KICTKH. [[pUHIHUITEI 310pPOBOTO 00pa3a )KHU3HHU, TUATHOCTHKH,
MPOQUIAKTHKYI U JICUYCHHS TCHETHYCCKUX 00ie3Hel. MeMKO-TeHeTHIeCKOe KOHCYIBTUPOBaHMEe. 3HAYCHUE MEAUIITHCKON
TCHETUKH B MPEIOTBPAILCHUH U JICUYCHUN FCHETUYCCKUX 3a00JICBaHUI YEIOBEKA.

Hemonctpanuu:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B Tumodees-Pecosckuii, H. UI. BaBumnos.
Tabmuie! u cxemsl: «KMOHOTHOPHIHOE CKPEIIMBAHNE U €T0 IIUTOTEHETHIECKAask OCHOBaY, «3aKOH PACIHICTIICHUS H €r0
IIUTO- TCHETHYECKasi OCHOBaY, «3aKOH YHCTOTHI TaMeT, «urndpuaHoe ckpemuBanuey, «Llutomornaeckne 0OCHOBEI
JTUTHOPHUIHOTO CKpeNTuBaHusm», «Meio3», «B3anmoielicTBrE allieIbHBIX TeHOBY, «I eHeTHYeCKUe KapThl pacTCHHUM,
JKUBOTHBIX U UeJoBeKay, «[ eHeTHnka monay, «3aKOHOMEPHOCTH HACIIEIOBAHMSA, CIEIUIGHHOTO C MoJoM», «KapuoTursr
YeloBeKa M IKUBOTHBIXY,

«Bunel m3MeHYMBOCTHY, «MOTUPHUKAIIMOHHAS W3MEHYHBOCTHY,

«HacnenoBanue pesyc-dakrtopa», «['eHETHKa TPYImH KpPOBHY,

«MyTanuoHHasi H3MEHYHBOCTb.

O0opynoBaHue: MOJCTU-AMUIHKAIUN « MOHOTHOPHIHOE CKpelrBanuey, «HemoHoe qoMUHEpOBaHUEY, «JurudpuaHoe
ckpemnruBanuey, «I[lepekpéct XpoMocoM»); MUKPOCKOIT M MUKpoIipanapart «Jpo3oduna» (HopMma, MyTaruu GopMbI
KPBUTBLEB U OKPACKH Tea); repOapuii «I"opoX OCEBHON Y.

IIpakTudeckue 3aHATHSA

Jlaboparopras padota Ne 5. «V3ydeHue pe3yapbTaToOB MOHO- THOPUIHOTO U JUTHOPUTHOTO CKPEIIMBAHYS Y APO30( Bl HA
TOTOBBIX MUKpPOIIpEnapaTaxy».

JlabopatopHnas pabota Ne 6. «/3ydeHne Moan(UKATHOHHOW U3MEHINBOCTH, TOCTPOCHHE BAPHAIIIOHHOTO psaa U
BAapUALIMOHHON KPUBOW.

JlabopatopHras pabota Ne 7. « AHanM3 MyTaIuil y 1po30QIIsl Ha TOTOBBIX MUKPOTIPEIIapaTax».

IpakTryeckas pabora Ne 2. «CocTaBIeHHE M aHAIN3 POJOCIOBHBIX YEJIOBEKaY.

CamocrositenpHas paboTa 00yJaromuxcs

Pedepar

[ToaroroBka NMCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

M3yyeHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJIOTOBKE K NPOMEKYTOYHOH aTTeCTaln

Tema 23. Cenexuns
OpPraHHU3MOB.
OCHOBBI
OMOTEXHOJIOTHHU

Jlexmus

Cenekuus Kak Hayka U mpoliecc. 3apoxkIeHue celleKIuy u nomectukanus. Yuyenue H. M. BaBusosa o neHtpax
MPOUCXOXKICHUSI K MHOTOOOPa3Hs KyJIbTYPHBIX pacTeHUHA. [[eHTphI MPOUCXOKICHUS JOMAITHIX KUBOTHBIX. COpT,
MOpO/Ia, IITAMM.

CoBpeMeHHbBIE METOIBI CEEKITNH. MacCOBBI U MHIAWBHYAbHBI OTOOPHI B CEJNEKIIMH PACTCHUHA M YKUBOTHBIX.
OreHka 3KC Tepbepa. bIu3KkopoicTBEeHHOE CKpeluBanre — WHOpUAMHT. YucTast muaus. CKpenuBaHue YUCTHIX JTHHUH.
I'ereposuc, nnm rubpuanHas cmna. HepoacTBeHHOE ckpemuBanue — ayTopuauar. OTaanéHHas rTuopuan3anns 1 eé
ycnexu. MICKyCCTBEHHBIN MYT T€HE3 U MOJIyIeHHE TIOTUTUIONA0B. JOCTHKEHHUS CEEKITNY PACTSHUM, YKUBOTHBIX U
MUKpPOOPTaHU3MOB.

BuoTexHoNOrHsa Kak oTpacib Mpou3BoAcTBa. [ eHHAs HHKeHepHs. JTanbl co3aanus pekomounanTHoi JJHK u
TpaHCTeHHBIX opranu3MoB. Knetounas nmkenepus. Kietounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUH.
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KrnonupoBaHue BEICOKOIIPOTYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX OPIraHU3MOB. DKOJIOTHYECKHAE W ATUIECKHE TPOOICMBL.
I'MO — reneTndecku MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

IToprpetsi: H. Y. BaBuios, Y. B. Muuypus, I'. 1. Kapne uenko, M. @. VIBaHOB.

Tabmuup! n cxemsbl: kKapTa «L[eHTpbI TPOUCXOKACHHUSI 1 MHOT000pa3ust KyJIbTypHBIX pacTeHHi», «[lopoasl JoMarHux
JKMBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTranénnas rudbpuanzamusy», «Pabotsr akanemuka M. ®. lBanosay,
«[Tonurmongusy»,

«OOBEKTHI OMOTEXHONOTHNY, «KIleTOuHBIE KYIBTYpPhI U KIIOHUpOBaHHUE», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB,
XPOMOCOMY.

OO6opynoBaHue: MyJSDKH TUIOJIOB U KOPHEIUIONOB JUKUX (OpM M KYyJIBTYpHBIX COPTOB pacTeHuil; repbapuii
«CenbCKOX03IHCTBEHHBIE PACTEHHS.

IIpakTuueckue 3aHATHSA

Okckypenst «OCHOBHBIE METOABI M JOCTIDKCHHS CEJISKIINN PACTEHUH 1 )KHBOTHBIX (HA CEJIEKIIMOHHYIO CTAaHIIHIO,
TUIEMEHHYIO (hepMy, COPTOHCIIBITATEFHBIN YIaCTOK, B TEINIMYHOE XO3SHCTBO, Ta00paTOPHIO arpOYHUBEPCUTETA UITH
HAYYHOTO LIEHTPA)».

CamocrosrenpHas padoTa 00ydJaromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3yyeHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJI'OTOBKE K NPOMEXKYTOYHOH aTTeCTaln

Tema 24.
DBOTIOIIMOHHAS
ouosorust

Jlexmus

[IpeanockiIKy BOSHUKHOBEHHS YBOJIIOLIMOHHOW TEOPHH. DBOJIIOLMOHHAS TEOpHs U €€ MecTo B Ouonoruu. Binsane
9BOJIFOLIMOHHO TEOPUH Ha pa3BUTHE OMOJIOTMH U IPYTUX HAYK.

CauieTenbeTBa HBOMIONMH. [1aeoHTOI0rnYecKye: OCIeI0BaTENLHOCTD MOSBJICHUS BUJIOB B MTAJICOHTOJIOTMYECKOH
JIETONUCH, repexofHble (hopMbl. buoreorpaduueckre: cxoacTBO U paziandue GayH U Gaop MaTepuKkoB U OCTPOBOB.
OMOPHOTIOTHYECKHUE: CXOACTBA M Pa3IuIHsI YMOPHOHOB PAa3HBIX BHIOB II03BOHOYHBEIX. CpaBHUTEIHFHO-AHATOMUYECKHE:
TOMOJIOTHYHBIE, aHAJIOTUYHEIC, PyANMEHTAPHBIE OPTaHbl, aTaBH3MBI. MOJIEKYIAPHO-OMOXUMHUIECKHE: CXOICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH U OCHOBHBIX METaOOINYECKHX ITyTeH Y BCEX OPraHM3MOB.

OpomonnonHas teopus Y. lapsuna. [Ipearnocsuikn BOSHUKHOBEHHS JapBUHU3MA. [IBIDKYIIIHE CHIIBI SBOJIIOIIUH BHOB IO
JapBuny (M30BITOYHOE Pa3MHOKEHHE IIPH OTPaHUIEHHOCTH PECYpCOB, HEONpeAeIEHHAS N3MEHINBOCTE, Ooph0a 3a
CYIIIECTBOBaHME, ECTECTBEHHBIN OTOOP).

Cunrerndeckas Teopus 3Booru (CTD) u e€ 0CHOBHBIE TTOJIOKEHUSL.

MukposBosronus. [Tomysanus kak eMHULA BUAA U DBOJIOLUH.

Jpmxymue cuitsl (hakTopbl) BOJIOIMN BHIOB B ITpHpoae. MyTallMOHHBIH Ipoliece 1 KOMOMHATHBHAS H3MEHYHBOCTb.
[MomynsiunoHHbIe BOJHEI U Ipeiid renoB. M3omsus u Murparus.

EcrecTBeHHBII 0TOOp — Hanpasisiiomiuid (hakTop SBOJIOLHU.

®DopMBI eCTECTBEHHOTO 0TOOpA.

IIpucnoco6aeHHOCTh OPTaHU3MOB KaK Pe3yJabTaT dBONIONUH. [IpuMepbl mprucnocobeHr i y opraHu3MoB. ApoMopdo3sl U
WN alanTanny.

Bun u BugoobpazoBanue. Kpurepun Buna. OcHOBHBIE POPMBI BU000pa30BaHus: TeorpadhuaecKoe, IKOJIOTHIECKOE.
Maxponssomronusa. @opMer sBosIOIHH: (HITETHYECKAs!, TUBEPreHTHAsI, KOHBEPTeHTHA, apauiensHas. HeobpatumocTs
3BO JIFOIHH.

[IpoucxoxaeHue oT HeCeMAIM3UPOBaHHBIX NpeKoB. [Iporpeccupyronias crnenuanuzanus. AJantTuBHas pajuanus.
Hemonctparnuu:

Ioprpers: K. Jlunmedt, XK.b. Jlamapkx, Y. J[apsun, B. O. Kosanesckuii, K. M. Bap, O. T'exkens, ®@. Mronzep,
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A. H. Cesepios.

Tabauier u cxemsl: «Pa3BUTHE OpPraHMYECKOT0 MHUpa Ha 3emiiey, «3apOoIBIIIH TO3BOHOYHBIX KIBOTHBIXY,
«ApXeonTepukcy,

«®Dopmbl O00OpEOBI 3a CyIIecTBOBaHWEY», «ECTECTBEHHBIH OTOODY,

«MHoroo0pasue cCopToB pacTeHH», «MHOroo0pa3ue mopoj )KUBOTHBIX»,  «[lomymsanuny, «MyTanuoHHAs
U3MEHUYUBOCTB,

«Apomopho3sy, «nunoananranumy, «OOmas JereHepanus,

«/IBmkymue cuibl 3Bosronuny, «Kapra-cxema mapmipyra myte- mectsus U. Jlapsunay, «boprba 3a cymiecTBOBaHHEY,
«[IpucncobieHHOCTs OpraHu3MoBy, «I'eorpaduueckoe BUIO00pA30BAHUEY, «IKOIOTHICCKOS BUI00OPA30BAHUCY.
O0opynoBaHKe: KOJUICKIAS HACEKOMBIX C PA3UYHBIMH THUIA- MU OKPACKH; HAOOP TUIOJIOB U CEMSIH; KOJUICKIIUS
«[IprMeps! 3aIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX»; MAaTHUTHAS MOJICITh

«OCHOBHBIE HAIIPABJICHHUS SBOTIONNNY; 00bEMHAS MOoeTh «CTPOSHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX.
Buroreorpagudeckas xkapra Mupa; KomwieKus «DopMblI COXpaHHOCTH NCKOTIAeMBIX KUBOTHBIX U PACTCHUIN; MarHUTHAS
Moenb-ammiakanus «[lepekpéct xpomMocom»; BiIaKHBIE Ipemaparthl «Pa3BuTre HaceKoMoroy, «Pa3BuTHE JIATYIIKI;
MHUKponpenapat «J[pozodmay (Hopma, MyTanuu GOpMBI KPBUTEEB H OKPACKHU TeTa).

IIpakTuueckue 3aHATHSA
Jlaboparopras padorta Ne 1. «CpaBHeHHE BHIOB 10 MOP(OIOTHIECKOMY KPUTEPHION.
JlabopaTopnas pabota Ne 2. «Onmcanue npucnocoOIEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

CamocrositenbHas paboTa 00yJaromuxcs

Pegepar

[ToaroroBka NMCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

M3yyeHne peKoOMEeHI0BaHHBIX HCTOYHHUKOB ITPU MOJI'OTOBKE K NPOMEXKYTOYHOH aTTeCTaln

Tema 25.
BosHukHoBenue u
pa3BUTHE KU3HH HA
3emite

Jlexun

JloHayuHble peACTaBICHUS O 3apOXKJICHUH KHU3HU. HaydHble riumnore3sl BOSHUKHOBEHHMS )KU3HH Ha 3eMile: abHoreHes u
MaH- CIepMHsL. XUMHAYECKast YBOIIONM. AOHOTEHHBIN CHHTE3 OPraHMYECKIX BEIIECTB U3 HEOPTaHMYECKHUX.
OKcIeprMeHTaIbHOE MTOATBEPKACHNE XUMIYECKOH 3Bomonny. HauanpHbIe STamnsl Onojorndeckoit 3pomonnu. [ umoresa
PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKJICTKH. [IepBhIe KIETKH U UX SBOIIOIHS.
@DopMHpPOBaHHE OCHOBHBIX TPYII JKUBBIX OPTaHU3MOB.

PaszBuTHe xn3HM Ha 3emMilie 1o dpaM 1 niepuoaam. Karapxeid. Apxeiickas u nmporepo3oiickas psl. [laneo3oiickas apa u eé
MIEPHOBI: KEMOPHICKHUH, OPIOBUKCKHN, CHUTYPHHCKHH, IEBOHCKHII, KAMEHHOYTOJILHBIH, TTEPMCKHH.

Meso3oiickas 3pa U €€ MepruoAbl: TPUACOBBIH, Iopckuid, MenoBol. KaliHo30lickast 3pa U €€ nepuoasl: NaleoreHOBBIH,
HEOTe€HOBBIN, aHTPOTIOT€HOBBIH.

XapaKTepI/ICTI/IKa KJIMMarta 1 reoJIOrn4e€CKux mnpouneccoB. OCHOBHBIE TaIlbl 9BOJIIOIUU PACTUTCIIBHOT'O U ) KUBOTHOI'O MUpPa.

Apomopdo3bl Yy pacTeHUH  KUBOTHBIX. [10sIBICHUE, PACHBET M BEIMAPAHUE TPYII XKHUBBIX OPTraHU3MOB.

CucreMa OpraHMyecKoro MUpa Kak oTpaskeHue 3Boatouuu. OCHOBHBIE CUCTEMATHUYECKHUE IPYIIIbI OPTraHU3MOB.
DBOJIONUS YeoBeKa. AHTPOTIONOT | Kak Hayka. Pa3BuTHe npeacTaBieHuil 0 MPOUCXOKICHUU YeoBeKa. MeToabl
M3ydeHust aHTpororeHe3a. CXOICTBA M pa3INyus YeIOBeKa U )KMBOTHBIX. CHCTEeMaTHYEeCKOe TOI0)KEHUE YeTIOBEKa.
JBrxyniue cuitel ((hakTopbl) aHTpororeHe3a. HaciencTBeHHas H3MEHYUBOCTh M €CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIH
00pa3 KU3HH, U3TOTOBJICHNE OPYANN TPYla, MBIIIUICHUE, PEUb.

OCHOBHBIE CTAIMH U BETBH IBOJIOINH YEJIOBEKA: aBCTPATIONUTEKH, YeI0BeK yMenbli, YenoBek mpsaMoxoasmuii, YemoBek
HeaHAepTaIbCKIH, YenoBeK pa3yMHbIi. HaXokn NCKOTaeMBIX OCTAHKOB, BpEMsI CYIIIECTBOBAHMSI, 00JIaCTh
pacnpocTtpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIHsL.

Yenoseueckue pacsl. OCHOBHEIC OOJBIIUE PACHl: €BPOIICOUIHAS (eBpa3uiicKas), HETPO-aBCTPAJIOUIHAS (9KBaTOPUATIbHAS),
MOHTOJIOU/THAS (a3MATCKO-aMepUKaHCcKasi). UepThl MPUCTIOCOOICHHOCTH MPEACTABUTEINCH YSTOBEUSCKUX PAC K YCIOBHUIM
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cymectBoBaHMA. EnquHCTBO YenmoBeyeckux pac. KpuTtruka conpanbHOrO JapBUHU3MA U pacu3Ma.

JemoHcTpamnuu:

IToptpetsr: @. Penn, JI. Tlactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmmup! 1 cxemsl: «Bo3uuknosenne COTHEYHON CHCTEMBIY,

«Pa3BuTHe OpraHMYecKOro Mupay, «PacTuUTenbHAs KIIETKaY,

«KuotHas xietkay, «[IpokaproTmueckas kieTkay, «CoBpeMeHHas: CUCTEMa OPraHMIECKOro Mupay, «CpaBHEHHE
AHATOMYECKUX YEPT CTPOCHHUS YEJIOBEKa M YSIIOBEKOOOPA3HBIX 00E3bIHY,

«OCHOBHBIC MECTa TAJICOHTOJIOTHYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YENIOBEeKa», «JpeBHEHIINE IOy,
«[peBHue mroam»,

«[lepBble COBpeMEHHEIC JTIOANY», «emoBeYecKre pachl».

O6opynoBanue: Myispku «[IpoucxokaeHue yeaoBeka (0I0CThI aBCTPAIOTIUTEKA, MUTEKAHTPOIIA, HEaHIePTabIIa,
KPOMaHBOHIA)»; CIETIKH KaMEHHBIX OPYIHH MEpBOOBITHOTO YeoBeKa (KaMHH-9OITIEpHl, pyOma, ckpedma);
TEOXPOHOJIOTHYECKAs TA0NNIIA; KOJUICKITUS

«DOpMBI COXpPAaHHOCTH UCKOITAEMBIX KMBOTHBIX U PACTCHHUID.

IIpakTudeckue 3aHATHSA
IIpaxtudeckas padora Ne 1. «M3ydeHne HCKOMAEMBIX OCTATKOB PACTEHUH M JKUBOTHBIX B KOJUTCKITHSIX).
DKCKypcusi «IBOJIONHUS OPTraHUYeCKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN MM KPaeBeIUECKUN My3ei).

CamocrosTenbHas paboTa 00yJaroIuXxCst

Pegepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI

M3ydeHue pekOMEeHI0BaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 26.
Opranusmsl 1
OKpY’Karolias cpeaa

Jlexun

DKOJIOTHS KaK HayKa. 3a1aud U pa3/elibl IKOJOTHH. MeTO bl SKOJIOTHUECKUX UCCIICTOBAHUNA. DKOJIOTHUECKOES
MHPOBO33PEHHE COBPEMEHHOTO YeJIOBEKa.

Cpenpl 00MTaHNS OPraHU3MOB: BOJIHAS, HA3eMHO-BO3IYIITHAS, IOYBCHHAs, BHYTPHOPTaHU3MEHHASI.

Oxonorudeckue paxropsl. Kimaccupukaiys 3K0JI0THIecKuX GakTopoB: abnoTHIecKrue, OMOTHIECKIE U aHTPOTIOTEHHBIE.
JleficTBUE 9KOJOTHIECKUX (aKTOPOB HA OPTAHU3MEI.

AOGunotnueckre GaKkTOphI: CBET, TEMIIEPATypa, BIAKHOCTh. DoTtonepruoans3m. [IpucnocobieHnss opraHu3MoB K JeHCTBUIO
abnotnieckux (GakTopoB. brosornueckne puTMEI.

Brotnueckue paxTopsl. Buasr OnoTHYecKiX B3aUMOACHCTBHUIL: KOHKYPEHIHSA, XUIITHUIECTBO, CHMOHMO3 U €T0 (POPMBIL.
[Mapa3utusm, Koonepanus, MyTyalIu3M, KOMMEHCAITU3M (KBapTHPAHCTBO, HAXJICOHUUECTBO). AMCHCAIM3M, HEHTPaITU3M.
3HavyeHre OMOTUYECKUX B3aMMOICHCTBHI JJIs CYIIECTBOBAHUS OPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.
DKOJIOTUYECKHE XapaKTePUCTUKU MOMYISIK. OCHOBHEIC MTOKA3aTEIH MOMYIISAIUH: YUCICHHOCTD, TNIOTHOCTH,
POKIaeMOCTh, CMEPTHOCTD, IPUPOCT, MUTpAIys. JMHAMHKA YHCICHHOCTU TOMYJISIMA U €€ PeryJisnus.

Hemonctpanuu:

[optpetsr: A. I'ymbonsar, K. ®. Pynbe, O. I'ekkens.

Tabauier u cxemsl: kapTta «lIpupomnabie 30HB 3emim», «Cpeasl OOUTaHUS OPTraHU3MOBY, «DOTOIEPHOANIM»
«[Tonmynsauuny,

«3aKOHOMEPHOCTH POCTA YHCICHHOCTH TOMYJISINN HHPY30pHUHU- TYDETBKI.

IIpakTuueckue 3aHATHSA
Jlaboparopras padota Ne 3. «Mopdomorndeckrue 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT OOUTaHUS».
Jlaboparopras pabota Ne 4. «BaiusiHre cBeTa Ha pOCT U Pa3BUTHE YSPEHKOB KOJIEYCay.

CamocrosTenbHas paboTa 00yJaroInuXCst
Pegepar
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IloaroroBka MICEMEHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI
I/ISY‘JCHHC PEKOMCHIOBAHHBIX UCTOYHHUKOB ITPHU MMOATOTOBKE K HpOMC)KyTO‘lHOfI aTTCCTalluHu

Tema 27.
CooOmiecTBa 1
JKOJIOTMUYECKHE
CHCTEMBI

Jlexnun

Coo0bmiecTBo oprann3mMoB — Ouornero3. CTpyKTypbl OWOIIEHO3a: BHIIOBAs, MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas).
Bun nomuaanTel. CBsi3u B OMOLIEHO3E.

Okonornyeckue cucteMsl (3kocucteMsl). [TonsiTre 06 sxocucTeme u 6noreoneHose. OyHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCUCTEMBI: ITPOIYLIEHThI, KOHCYMEHTHI, peAyLeHTbl. KpyroBopoT BelecTB 1 IIOTOK SHEPTUH B IKOCHCTEME.
Tpoduueckue (muieBbie) ypoBHH 3KOCHCTEMBI. [InmmeBsle nenu u cetn. OCHOBHBIE IOKA3aTeIH AKOCHCTEMBI: OnoMacca,
MPOIYKIUSL. DKOJIOTHYECKUE MUPaMUIbL: POIYKINH, YUCICHHOCTH, Onomacchel. CBOCTBa 3KOCHCTEM: YCTOHYHBOCTS,
camoperysinus, pazsutue. CyKieccus.

[IpuponHble S5KOCHCTEMBI. IKOCUCTEMBI 03EpP M PeK. DKOCHCTEMa XBOWHOTO MIIH IIUPOKOINCTBEHHOTO JIeca.
AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI. bHOJIOTHYECKOE B XO3SUCTBEHHOE 3HAUCHIE
arpodKOCHCTEM U yPOOIKOCHCTEM.

bropasnoobOpasue kak GpakTop ycTOHIUBOCTH 3KocucTeM. CoXpaHEeHHE OMOJIOTHYECKOT0 pa3HooOpasust Ha 3emire.
VYuenne B.1. Bepraackoro o 6nocepe. I'pannirsl, coctaB u cTpykrypa 6uochepsl. JKupoe BemecTBo U €ro GyHKINH.
Ocobennoctr 6nochepsl Kak TI00ATBHON 3KOCHCTEMBI. JIMHAMIYecKOe paBHOBECHE B 0OpaTHas CBs3b B Omocdepe.
KpyroBopoTHI BeliecTB 1 OMOTEOXUMHUYECKHE IUKIBI AJIEMETOB (YIieposa, a30Ta). 30HaIbHOCTh Onochepsl. OCHOBHEIE
6uo MbI cymu. BogHbie OHOMBL.

YenoseuecTBo B Onocdepe 3emian. AHTPONOTreHHbIE M3MEHEHUs B Onocdepe. [odanbHbIe SKOIOrHIeCKUE MPOOIEeMBI.
CocyuiecTBOBaHHE NPUPOABI U yenoBeuecTBa. CoxpaHeHne 6Mopa3HO00pa3usi Kak OCHOBA YCTOWYMBOCTH OHOChepsbl.
OcHOBA PaIMOHAIFHOIO YIIPABICHUS MPUPOIHBIME PECYPCaMU U MX HCIIONIb30BaHKe. JJoCTHKeHUs] OMOJIOTHH U OXpaHa
TIPUPOIBL.

JemoHcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. W. Bepunaackwuii. Tabmuiet u cxeMbl: «IlumieBsie rienny, «buomenos:
COCTaB | CTPYKTypay, «IIpupomHsie coobmecTBay, «Llenn muranusy, «dkomorndyeckas nupammunay, «buocdepa n
YeNoBEK», «IKOCHCTEMAa ITMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, «bromnenos Bogoémay,
«ArporneHosy, «IIpuMepHbIe aHTPONOreHHBIE BO3ACHCTBUA HA IPUPOY», «BarkHelre HCTOYHUKY 3arpsA3HEHNS BO3AyXa
W TPYHTOBBIX BO», «IlouBa — BakHeHImas cocTaBistomas onocdepsn», «PakToOpsI Aerpagaui mouBy, «IlapHUKOBBIHA
appexT», «DaKkTopsl paIHoaKTHBHOTO 3arps3HeHnst Onocdeps», «O0mas cTpykrypa Ouocdeps», «PacmpoctpaneHue
XKHU3HU B Onocdepe», «O30HOBEIN 3kpaH dnocheps», «Kpyrosopot yriepoaa B 6uocdepe», «Kpyrosopot azora B
OPUPOICY.

O06opynoBaHue: MOJICTb-amuIHKaNUs « T UmMIHbIC OUOTICHO3EIY; TepOapuil «PacTUTeNbHBIC COOOMIECTBAY; KOJLICKIHH
«buoreHo3y», «Bpeaurtenu BaXHEHIIINX CEIBCKOXO03SIHCTBEHHBIX KYJIb- TYP»; repOapuul U KOJUICKIIUU PACTCHUH U
JKUBOTHBIX, TIPUHAUICIKAIINE K PA3HBIM 3KOJOTHYCCKUM TpYIaM oJHoro Buja, KpacHas kuura P®, n3obpaxenus
OXpaHSAEMBIX BUJOB PACTCHHH M )KHMBOTHBIX.

V46, Y47, V48,
Vv49, 319, 320,
321

IIpakTuueckue 3aHATHSA
IIpaxTtrdeckas pabota Ne 2. «I1ocd€T MIOTHOCTH MOMYNANNH pa3HBIX BUJOB PACTCHHUN

CamocrosTenbHas paboTa 00yJaroInuXCst

Pedepar

[ToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

M3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJI'OTOBKE K MPOMEXKYTOYHOH aTTeCTalln

AcTpoHomus

Tema 28. Benenne

Coneprxanne yueOHOTo MaTepHaa:

4

| V1,V10,V7,




Jlexuuu, ypoku

1. OOBEKT 1 IIpeIMEeT aCTPOHOMHUHU

[IpemmeT acTpoHOMHH: 3aAa4H U IIETTH, Pa3/Ieibl, IEPUOIBI Pa3BUTHS, MPAKTUIECKOE 3HaUeHHE. Pob acTpoHOMIH B
(hopMHUpPOBaHHUN €CTECTBEHHOHAYIHON KapTHHBI MHpA.

2. ACTpOHOMHYECKUE HAOIIOACHUS

ACTpOHOMHYECCKUE HAOIIOICHUS M WX 3HAYCHUA. Y CTPOMCTBO TENECKONOB. Buibl TeneckonoB. VICTOpHs TEIECKOIIOB.

IIpakTuueckue 3aHATUS
1. I3meHeHue BUaa 3B€30HOr0 Heba
Cxema B3aHMHOTO PacroJIOKEeHUs OCHOBHBIX CO3BE3/IUHN U SIPKUX 3BE3I.

CamocrositesnbHas paboTa 00y4aromuxcs

Pegepar

[MoaroroBka NUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXXYTOYHOI aTTecTalliy

V8, Y09,

Tema 29. OcHOBBI
MPAaKTUYECKOI
aCTPOHOMHHU

Coneprxanne yueOHOT0 MaTepHaa:

Jlekuu, ypoku

1. Bpamenue nebecHol chepbl

CosBesaust Heba. brieck u nBet 3BE37. 3BE3aHAs BenmunHa. KynbMuHanmu. BricoTa cBeTHI B KyTbMUHALINHN. DKIUITHKA.
bnyxpnaronue ceeruna.

2. Hebecnas cepa u och mupa.

DKBaTOpHAbHAS CHCTEMa KOOPAUHAT. 3BE31HBIE KapThl. CIIOCOOBI ompeneneHusl reorpaguieckux koopAauHat. OCHOBBI
M3MEpEHUs] BpEMEHH

IIpakTuueckue 3aHATUS
1. [MoxBrxHas KapTa 3BE3THOTO HEOA
YcTpoiicTBo 1 paboTa ¢ MOABIKHON KapToii 3BE3IHOTO HeOa

CamocrositesnbHas paboTa 00y4aromuxcs

Pegepar

[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXYTOYHOI aTTeCTalliy

V1, VY10, VY7,
V8, V9,

Tema 30. Mexanuka
HeOECHBIX TEJ

Coneprxanne yueOHOTo MaTepHaa:

Jlexnmsa
1. 3aKOHBI IBHKCHHS TUIAHET.
®opma opOHTHI M CKOPOCTH ABIKeHM. 3akoHbI Kerepa. O6o6menue n yrounenne HerotoHom 3akonoB Kemepa.

Konduryparmm u cnHoguYecKre Ieproabl ianeT. BosMmymienns B ApmwkeHnHn wiaHet. Onpenenenne Macc HeOSCHBIX Tedl.

TlonsiTue o mpuiIMBax.
2.Ctpoennie COTHEUHON CHCTEMBI
I'eonerprueckas cuctema mupa. ['enmuoreHTpryeckas cucteMa Mupa. bopr0a 3a HaygHOE MHUPOBO33pEHHE

[pakTuyeckue 3aHATUSA

1.Pemenue 3agau

Pemenue 3anau Ha I 3akon Kemnepa. Perenue 3aaq Ha HaX0XIeHHE IEPUOJIOB 00OpaIcHHS TUTaHET U 3aKOHOB Kemepa.
Pemienue 3aau Ha 3aK0H BceMUpHOTO TATOTEHUS

CamocrositesnbHas paboTa 00y4aromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

V3y4enne peKOMeHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXXYTOYHOI aTTecTalliy

V1, V10, VY7,
V8, V9,




Tema 31. ITnaneTsl
COJIHEYHOM CHCTEMBI

CopepxaHre yaeOHOTr0 MaTepuaia:

Jlexknusa

1. ConHeuHnast cuctemMa

CocraB u crpoerre COJTHEYHOW CHCTEMBI

2. [TmaHeTsl 3eMHOM TPYTIITEI

OO01mre XxapakTepUCTUKH TUIaHeT. M3yueHne Gpusndeckoil mpupo sl HeOecHbIX Ten. CyTHHKH TutaHeT. [taHeThl 3eMHO#
rpymmsl. 3eMis Kak mianerta. Teopun npoucxoxaeHust COMHEYHON CUCTEMBL.

3. [ImaHeThI-TUTaHTHI.

XapakTepHucTHKa IUIaHEeT-TUTaHTOB. CITyTHUKY IJIAHET — TUTaHTOB. KapiuKoBEIC MIaHeTh U Majble Tena COMTHeUHOM
cucteMbl. KoMeThl 1 METEOPHI. ACTepOUTHO-KOMETHAsI OIMTACHOCTb.

IIpakTuueckue 3aHATUS
1. Jlyna u ee mpupoza.
@a3sl yHbl. CONHEYHBIE U TyHHBIE 3aTMEHHSI.

CamocrosrenpHas paboTa 00ydJaromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXKYTOYHOH aTTeCTalliy

V1, V10, VY7,
V8, V9,

Tema 32. ComnHie u
3BE3IBI

CopepxaHre yaeOHOT0 MaTepuaia:

Jlekmuu, ypoku

1. ComnHIe Kak 3Be374a.

Oueprus Connina u ero crpoenue. Conneunas armocdepa. Uépusle nsaTHa. [Iporybepanusl. [leproast comHeyHOM
akTuBHOCTH. Biimstnne ConHua Ha 6uocdepy 3emin.

2. 3BE37b1

CriexTp, IIBET U TeMIepaTypa 3BE31. 'oquuHBIN Napaiaakc U pacCTosHUE 10 3BE31. Macca 3BE31. DBOIIOIMS 3BE3 .
Heiitponnslie 3Be31bl. [lynbcapsl. KpaTHble 3Be31bL.

[IpaxkTuyeckoe 3aHsTHE
1. U3yuenue aktuBHOCTH CONHIA.
Wzydenne canmioB otocdeprr ComHiia

CamocrosrenpHas paboTa 00ydaromuxcs

Pedepar

INoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKOMeHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXYTOYHOI aTTecTalliy

V1, VY10, VY7,
V8, V9,

Tema 33. Bcenennas

CopepxaHrie yaeOHOT0 MaTepuaia:

Jlekmuu, ypoku

1. Crpoenue Bceenennoit

Mopenu Bcenennoit. 3Bé3mabie ckoruienns. TymannocTH. Hefitpanbabiii Bogopos. TéMuas matepus. YEpHbIE TBIPHI.
2. Mneunslii myTh 1 ["anakTuka.

Hama "amakTuka. J[mxenue 38é3n B ["anaktuke. Mex3Be3qHas cpea. 3BE3THbIC CUCTEMBI — FAIAKTHKH.

IIpakTHueckue 3aHATUS

CamocrositenbHas ydeOHast paboTa 00yyaromerocs
Pegepar
[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOITPOCHI

Y1, V10, V7,
V8, V09,




HSY‘JCHHC PEKOMCHAOBAHHBIX HCTOYHHUKOB ITPHU IMMOATOTOBKE K HpOMC)KyTO‘lHOfI aTTeCTaluHu

Tema 34. DBomronus
Bcenennoit

CopepxaHrie yaeOHOT0 MaTepuaa:

Jlexnun

1. [TpoucxoxaeHne U pa3BUTHE HEOSCHBIX TEIl

KocMoronus u kocMosorusi. Moienu 9BoJTIoIMY BeemeHHo#. AHTPOITHBIN IPUHITAIL. ACTPOHOMHYECKAs KapTHHA MHPA -
KapTHHa CTPOEHHUS U 3BOJIIOLMH BceneHHoil.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocTrosTenpHas yaeOHass paboTa 00yJaromerocs

Pedepar

[ToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOTIPOCHI

M3ydeHne pekOMEHIOBaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOUYHON aTTeCTalluu

V1, V10, VY7,
V8, V9,

IIpomexxyTrouHas
aTTecTalys

ITo uroram Broporo cemectpa: Au¢dhepeHINPOBAHHBIH 3a4eT

Bcero

165




2.4. TemaTH4eCKUH NJIAH M COAEPKAHNE TUCHHUILIHHBI I 3209HOI GOpMBI 00y4eHHs

3HaHusd U
yMeHus,
HaunmeHoBanue O0bem (bopmupoBanuio
Copep:xaHue yuedOHOro MaTepuaja 1 (popMbl OPraHU3aALMH JAeATEeJIHLHOCTH 00yYaIOIUXCS KOTOPBIX
pa3zesioB M TeM 4acoB
Crocoo0cTByeT
3JIeMeHT
TPOrpaMMBbI
Duzuka
Tema 1. ®usuka u ConepkaHue yueOHOro Marepuaa: 5
METOJIBl HAYYHOTO Jlexmum
TIO3HAHMS ®dusuka — Hayka o mpupoje. HaydHbsie METO/IbI MO3HAHKS OKPYIKAIOIIEro Mupa. Poib sKCIepiuMeHTa U TEOPUHU B
nporecce Mo3HaHUsI NPUPOJIBI. DKCIIEPUMEHT B (PH3HKE.
MonenupoBanue pU3NUECKUX ABJICHUN U mporieccoB. Hayuneie rumoressl. @usnveckue 3aK0oHbI U Teopuu. [ paHUIIBI
MPUMEHUMOCTY (PU3UUCCKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBHSL.
Ponb 1 MecTO (u3uKHU B HOPMUPOBAHUY COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B IPAKTHYCCKON ICATCIHHOCTH
JoAei. V1
JemoHcTpanuu
AHatoroBbIe U MU(PPOBBIE H3MEPUTEIHHBIE TPHOOPHI, KOMITBIOTEPHBIE TATYHNKH.
IIpakTuueckue 3aHsATHS
CamocrosrenpHas paboTa 00ydaromuxcs
Pedepar 5
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI
M3ydenune pekoOMeHIOBaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOYHON aTTeCTalluu
Tema 2. Mexanuka Conepkanue yueOHOro Marepuaa: 6
Jlexmus
2.1. Kunematuxa.
Mexannueckoe IBIkeHrne. OTHOCUTENBHOCTh MEXaHHMIECKOTo JABIKeHHs. CucteMa oTcuéra. TpaekTopus.
[lepemenienne, ckopocTh (CpelHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHallbHOM TOUKH, UX HPOEKLUH
Ha ocu cucteMbl KoopauHat. Clo)keHHe IepeMeleHn U CIIoKeHHe CKopocTeil. PaBHOMepHOE 1 paBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JBIKCHUE.
I'paduku 3aBHCHMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHHS, TyTH U MIEPEMEIIECHIS] MaTepHAIbHON TOYKH OT BPEMCHH. V2,V3,V4,V5,
CBoOoHOe MmajeHne. Y CKOpeHne CBOOOIHOTO TIaJACHHUS. V6,VY7,V8,V¥9,
KpuBonuneiiHoe nmwkeHue. J[BrmkeHne MaTepHaTbHON TOUKH 110 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJTIO CKOPOCTBIO. VI11,V¥12, 31,
VYri0Bast CKOPOCTS, JHHEIHAs ckopocTsk. [leproa 1 yacToTa oOpaienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE. 32,33, 36

TexHIMUECKHE YCTPOUCTBA U TIPAKTHUECKOE TPUMEHEHHE: CIIUOMETP, IBIKEHNE CHAPSAIOB, IICIHbIE U peMEHHEIC
nepeaayn.

JemoHcTpanuu

Mozenb cucTeMbl 0TCUETA, MILTIOCTPALMs KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHKCHUSL.
[IpeoOpazoBanue ABMKEHHI C NCTIOIB30BAHHEM IIPOCTHIX MEXaHU3MOB.

[Tazenne Ten B BO3AyXE U B pa3pekKEHHOM IIPOCTPAHCTBE.




Habmonenne nBmKeHNs Tea, OPOIICHHOTO O] YIJIOM K TOPH30HTY M TOPH30HTAIBHO.
N3mepenne yckopeHHst cCBOOOTHOTO HaIeHUS.
Hanpasienne cKOpOCTH NpH ABIKEHUH IO OKPY>KHOCTH.

2.2. lunaMuKa

Jlexun

IIpunnun otHocurenabHocTu [anunes. [lepsoiit 3akoH HetoTona. MHepuinanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cuil. Bropoii 3axon HetoToHa 11 MaTepuanbHOi Touku. TpeTuit 3aKoH
HeroToHa 1715 MaTepUATEHBIX TOYCK.

3akoH BcemupHoro tsaroreHus. Cuna tspxectd. [lepBas kocMuueckas CKOPOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tena.

Tpenue. Bugp! Tperns (mokos, cKommkeHus, kadenns). Cuina tperus. Cyxoe Tpenne. Criia TpeHHS CKOJIBKEHHS U CHJIa
Tperus mokod. Koaddumument tperns. Crna COnpoTHBICHHUS IPH ABIKCHHUHU TeJla B KUIKOCTH WU Ta3e.
[loctymarensHOE M BpamaTebHOE ABIKEHHIE aOCOIOTHO TBEPAO TO Tea.

MoMeHT cuiibl OTHOCUTENBHO OcH BpateHus. [1nedo cunbl. YcnoBus paBHOBECHS TBEPAOTO Tea.

TexHMUECKHE YCTPOUCTBA U TIPAKTHUECKOE IPUMEHEHNE: TIOAMINITHUKH, IBUKECHNE HCKYCCTBEHHBIX CITyTHHUKOB.

JemoHcTpanuu

SIBeHue WHEPIIUY.

CpaBHeHUE Macc B3aUMOACHCTBYIOLIUX Tel.

Bropoii 3akon Herotona.

M3mepenue cui.

CrnoxxeHne cui.

3aBUCUMOCTB CHIIBI YIIPYTOCTH OT AePOpMaIu.

HesecomocTts. Bec Tena npu yckopeHHOM NOIBEME U T1a]1e HUU.
CpaBHEHHE CHJI TPEHHUS TTOKOSI, KAUCHUS M CKOJIBKCHUS.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHSI.

2.3. 3aKOHBI COXpPAHEHHs] B MEXaHUKE

NMmmynbsc MaTepuaibHON TOYKH (Tela), CHCTEMbl MAaTCPHATBHBIX TOYEK. IMITyIIbC CHITBI M I3MEHCHHE UMITYJIbCA TeIa.
3aKoH coXpaHEeHUsI UMITyJibca. PeakTHUBHOE IBH)KEHUE.

Pa6ora cuipl. MOIITHOCTH CHITEL.

Kunernueckas sHeprusi MaTepUanbHON TOUKH. TeopeMa 00 M3MEHEHUN KHHETUYECKOM SHEPTHH.

[otenmnmansHast sHeprus. [loTeHIMaNbHAS HEPTH yOpyro AeopMupoBaHHOM NpyXuHEL. [loTeHIManpHAs YHEPTUS Tea
BOJIM3HM TIOBEPXHOCTH 3EMIIH.

[loTenmnmansHble 1 HEMOTEHIHAIBHBIE CHITBL. CBS3b Pa0OTH He- MOTEHIMAIBHBIX CHJI C M3MEHEHNEM MEXaHWIEeCKOM
SHEPTHUH CHCTEMBI TeJl. 3aKOH COXPaHEeHUS MEXaHHYECKOH SHEPTHH.

Yupyrue u Heynpyrrue CTOIKHOBEHHS.

TexHuyeckue ycTpoucTBa U MPAKTHYECKOE TPUMEHEHHE: BOJOMET, KONED, MPY>KUHHBIM MMUCTOJIET, IBMKEHUE PAKET.

JemoHcTpanuu

3aKOH COXpaHEHHS IMITYJIbCa.

PeakTBHOE JBMKCHHE.

[lepexo MoTeHIMATBHOM Y9HEPTUH B KHHETHYECKYIO U 00par- HO.




TIpakTuueckue 3aHATHSA

1. YdeHnuecknii IKCIEPUMEHT, JIabopaTOpHBIE pabOThI

W3ydenne HepaBHOMEPHOTO IBHKCHHUS C LENBIO OTIPEIeIeHNS] MTHOBEHHON CKOPOCTH.

HWccrenoBanme COOTHOMIEHUS MEXK/Ty ITyTSAMHU, IPOHACHHBIMHU TEJIOM 3a IOCIIE0BATEIbHBIC PaBHBIC TPOMEXKYTKH BPEMEHU
MIPY paBHOYCKOPCHHOM JIBH)KCHUH C HAYAIBHOW CKOPOCTHIO, PABHOU HYIIIO.

W3ydenue qBUKEHUS MApUKa B BI3KOH KUIKOCTH.

W3ydenue qBukeHUs Tena, OPOIICHHOTO TOPU30HTAIBHO.

2. YYeHUYECKUH IKCIIEPUMEHT, JIA00paTOPHBIE paOOTHI

N3ydenue qeuxeHus Opycka 1o HaKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIPYTOCTH, BO3HHKAIOIIKX B MPYKUHE U PE3MHOBOM 00pasiie, OT uX JAeopMaru.
HccnenoBanue ycinoBuil paBHOBecHs TBEPIOTO Tela, UMEIOLIE TO OCh BpaIleHUSI.

3. Y4yeHnuecKknuil SKCIIEPUMEHT, JJa0OpaTOpHBIE PabOTHI

N3ydenne abCOMOTHO HEYIIPYTOTO YAapa ¢ TIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccrenoBanme cBs3M pabOTHI CHITBI C I3MEHEHHEM MEXaHHIECKOW YHEPTUH Tela Ha MMPAMEPE PACTSHKEHUS PE3HHOBOTO
KTyTa.

CamocrosTenbHas paboTa 00yJaroInuXxCst

Pedepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI

M3ydeHnune pekoOMEHIOBaHHBIX UCTOYHUKOB MPH MOJATOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 3.
MonexymsipHast
bu3MKH 1
TEPMOJMHAMHKA

Coziepkanre yueOHOro MaTepHaa;

Jlexnun

3.1. OCHOBBI MOJIEKYISIPHO-KMHETHUECKON TEOpUU

OCHOBHBIE TIOJIO)KEHHS MOJICKYJIIPHO-KMHETHUECKOH TEOPUH U MX OINBITHOE 000cHOBaHME. bpoyHOBCKOE nBHXKEHHE.
Hduddysus. Xapakrep NBUKECHUSA U B3aUMOJICHCTBHS YaCTHI] BeliecTBa. MoJIeN i CTPOSHUS Ta30B, KHUIKOCTEH U TBEPIBIX
Te 1 00BsICHEHNE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojesei. Macca u pazMepsl MoJiekyil. KonmdaecTBo BemecTna.
Tlocrosinnast ABoraspo.

TemoBoe paBHOBecHe. Temneparypa u e€ usmepenue. Illkana remneparyp Lenscust.

Monens nneansHoro ra3a. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO- KHHETHYECKOW TEOPHH HIealbHOTO Ta3a. AOComoTHAS
TeMIeparypa Kak Mepa cCpeiHeil KHHeTHUECKOH YHEPTUH TEeIUIOBOTO ABIDKEHHS dacTuI] ra3a. llkama temmeparyp
KenbBuna. 'a3oBbie 3akoHBI. YpaBHeHUEe MeHneneeBa—Kimanelipona. 3akon J[anmsTona. M3omporieccsl B uaeaaTbHOM Tra3e
C MTOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBiIeHNe N30MPOIIECCOB: H30TepPMa, H30X0pa, n3o00apa.
TexHnveckue ycTpolcTBa M MPAaKTHYECKOE NPUMEHEHUE: TEPMOMETP, OapoMeTp.

JemoHcTpanuu
OMnBITH, TOKA3bIBAIOIINE JUCKPETHOES CTPOCHHE BEIIECTBA, (POTOrpaduy MOJIEKYJI OPraHUYECKAX COCTUHCHUH.
OnpiTel 10 UGG Y3UH KUTKOCTEH U Ta30B.
Monens 6pOYHOBCKOTO JBMKECHUSI.
Mopens onbita HlTepHa.
OMBITHI, TOKA3bIBAIONINE CYIIECTBOBAHNE MEKMOJICKYJIIPHOTO B3aMMOICHCTBYSI.
Moniens, HILTIOCTPUPYIOIIAs MPUPOAY JAaBICHUS Ta3a Ha CTEHKH COCY/a.
OMBITHI, HIUTFOCTPUPYIONTUE YPAaBHEHUE COCTOSHUS UACATLHOTO Ta3a, H30TPOIIECCHI.

3.2. OCHOBBI TEPMOANHAMUKH
Tepmonnnamuueckas cucteMa. BHyTpeHHsIs1 SHEprysl TEPMOJMHAMHYECKOH CHCTEMBI M COCO0BI €€ N3MEHEHMS.
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KommgectBo TermoTs! u pabota. BHyTpeHHSS 2HEPTHSA OJHOATOMHOTO HICTFHOTO Ta3a. BUabI Termonepenavn:
TEIUTOTIPOBOTHOCTE, KOHBEKIINS, M3ITydeHHE. Y JelTbHas TeIUIOEMKOCTD BemecTBa. Konm4aecTBo TEeIIOTH pHu
TeIuIonepeaaye.

ITonsTHe 06 amuabarHOM mporiecce. [IepBriii 3aKOH TepMOAMHAMHUKH. [I[pUMEHEeHHE TTEPBOTO 3aKOHA TEPMOIMHAMUKH K
usomnporneccaMm. ['padudeckas naTepnperanus padboTHI rasa.

Bropoii 3akoH TepMoanHaMuKku. HeoOpaTMOCTh pOI1IeccCoB B IPUpPOJIE.

TemoBbie MamMHbL. [[pUHIAIIBL JEWCTBUS TEIUIOBBIX MalivH. [IpeoOpa3oBanus 3Hepruu B TeruioBbix MammuHax. KI1J]
terutoBoi mamuHbL. [{ukin Kapao u ero KITJ]. Dxomoruueckue mpooieMbl TEILIOIHEPTETUKH.

TexHUUECKUE YCTPOUCTBA U PAKTUUCCKOC IPUMEHECHHUE: IBUTATE)Ib BHYTPSCHHETO CrOPaHusi, OBITOBOW XOJIOIMIIEHUK,
KOHIMIIA OHEP.

JemoHncTtpanuu

M3menenne BHYTpEHHEH SHEPTHH Tela P COBEPIICHUH PaOOThI: BEUIET MPOOKHU U3 OYTHUIKH IO/ ACHCTBUEM CKATOTO
BO3/lyXa, HarpeBaHue dQupa B JaTYHHOU TpyOKe MyTéM TpeHHsI (BUACOIEMOHCTPAITHS).

M3Menenne BHYTpEeHHEH SHEPTHH (TeMIIepaTyphl) Tesa IpH TeIuIoeperaye.

OMnbIT 10 aIMa0aTHOMY PACIIMPEHHIO BO3IyXa (OIBIT C BO3MYIITHBIM OTHHBOM).

Monenu mapoBoil TypOHHBIL, IBUraTelsl BHyTPCHHETO CrOPaHUS, PCaKTUBHOTO JIBUTATEIS.

3.3. ArperaTtHble cocTOsiHUS BeniecTBa. Da3oBbie MEPEXOIbI

IMapooOpaszoBanue u koHAeHcalms. Mcnapenue u kurieHre. AOCOIOTHAS U OTHOCUTEIbHAS BIaXKHOCTh BO3yXa.
Hacpimuennsiid map. Y aenpHas TEIIoTa mapooOpa3oBaHus. 3aBHCUMOCTh TEMIICpa- TypPbl KUTICHUS OT JaBJICHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHbIC Tena. AHU30TPOIHS CBOMCTB KPUCTAIIOB. JKUKHE KPUCTAIUTHL.
CoBpeMeHHbIe MaTepHaibl. [11aBieHne u KpucTa3anus. Y IeNbHas TeruioTa miapineHns. CyOonuMarus.

YpaBHEHHE TEIJIOBOTO OallaHca.

TexHIUECKHE YCTPOHUCTBA U TIPAKTHUECKOE TPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH HOTYICHHUS
CO BPEMEHHBIX MaTepHAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

JemoHcTpanuu

CBoiicTBa HaCBHIIIEHHBIX MAPOB.

Kunenue npu moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HabmoneHne HarpeBaHus U TUIABJICHUS KPUCTAJUIMIECKOTO BEIICCTBA.
JeMoHcTpalysi KpuCTalioB.

[pakTryeckue 3aHATH

1. YdeHnuecknii IKCIIEPUMEHT, JIaOopaTOpHBIE pabOThI

Omnpexenenne MacCH BO3AyXa B KIIACCHONH KOMHATe HAa OCHOBE M3MepeHHH 00hEMa KOMHATHI, TaBICHUS H TEMIIEPATyPHI
BO3/lyXa B HEWl.

HccrenoBanme 3aBUCHMOCTH MEXTy ITapaMeTpaMI COCTOSIHHS pa3pekeHHOTo ra3a.

2. Y4eHWueCKui dKCIIEPUMEHT, JJa0OpaTOpHbIE PabOTHI

1. I3mMepeHue yaenbHON TEMI0EMKOCTH.

3. Y4eHnuecKkuii SKCIIepUMEHT, JlabopaTopHbIe PabOThI

1. 3MepeHne OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

CamocrositenbHas paboTa 00yJaromuxcs
Pegepar




IloaroroBka MICEMEHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI
I/ISY‘JCHHC PEKOMCHIOBAHHBIX UCTOYHHUKOB ITPHU MMOATOTOBKE K HpOMC)KyTO‘lHOfI aTTCCTalluHu

Tewma 4.
DNEeKTPOJIUHAMHKA

CopepxaHre yaeOHOT0 MaTepuaia:

Jlexuusa

4.1. DnexTpocTaThKa

Onextpuzanus Ten. DNEeKTpUIeCcKui 3apsia. [IBa Buia 3MeKTpUIecKux 3apsinoB. I[pOBOTHUKH, TUIIEKTPUKU U
MOIYIMPOBOJHUKH. 3aKOH COXPAHEHUS IJIEKTPUUECKOro 3apsija.

Bsaumopelictue 3apsinoB. 3akoH Kynona. Toueunslit anexTpudeckuii 3apsaj. JnaekTpuueckoe none. HanpsxéHHocTh

QJICKTPHUUICCKOT'O MOJIA. HpI/IHHI/IH CYNEPIIO3ULIUH IJICKTPUICCKUX moje. JIn- Huu HaHpH)KéHHOCTI/I QJICKTPUYICCKOT'O MOJIA.

Pabora cui anekrpoctarndeckoro noist. [lotennuan. PasHocts moteHuanos. [IpoBOHUKY U TUDJICKTPUKH B
9JIEKTPOCTATHYECKOM MoJie. JudnekTpruueckasi IpOHULAEMOCTb.

DnextpoéMkocTs. KoHneHncaTop. DneKTpoEMKOCTD IIIOCKOr0 KOHACHCATOpa. DHEPTusl 3apsHKEHHOTO KOHAEHCATOopa.
TexHIMUECKHE YCTPOUCTBA U TIPAKTHUECKOE IPUMEHEHHE: SJIEKTPOCKOII, IIEKTPOMETP, SIEKTPOCTATHIECKAas 3aIIIHTa,
3a3eMJICHHE DJIEKTPOTIPUOOPOB, KOHIEHCATOP, KOMTUPOBAILHBIN anmnapar, CTpyWHBIN IPUHTED.

JemoHcTpanuu

YCTpoiCcTBO M IPUHITUI AEUCTBUS AIIEKTPOMETPA.

BzaumoneiicTBue Ha3IEKTPU30BAHHBIX TEI.

DNeKTpUUecKoe MoJie 3apsKEHHBIX Tell.

IIpoBOIHUKY B DJIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaTHuecKast 3alluTa.

JudNeKTpuKy B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB JIEKTPOEMKOCTHU TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAU TIACTUH, PACCTOSHUSA MEXAY HUMH U
JIURJIEKTPUIECKON MTPOHUIIaeMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCAaTOopa.

4.2. [TocTOSTHHBIN NEKTPUIECKUH TOK. TOKH B pa3IMUHBIX Cpeax

DNEKTPUIECKHUIA TOK. Y CIIOBHS CYIIIECTBOBAHHUS JIEKTpUIecKOro Toka. Mctounnku Toka. Crmiia Toka. [ToCcTOSHHBIN TOK.
Hanpspxerne. 3akon Oma 11 ygacTKa IeTH.

DNeKTpUUecKOoe COMPOTUBIIEHUE. Y AelIbHOE CONPOTURICHHE BeulecTBa. [locnenoBarensHoe, napauiebHOE, CMEIIAHHOE
COeJIMHEHUE MPOBOTHUKOB.

Pab6ora 3nekrpuueckoro Toka. 3akoH [xoyisi—IJlenna. MOIHOCTh 3IEKTPHYSCKOTO TOKA.

O/1C u BHyTpEHHEE CONPOTUBJICHUE HCTOYHHUKA TOKA. 3akoH OMa JJIsl MOJTHOW (3aMKHYTON) 3JICKTPUUCCKOM IICTIH.
Kopotkoe 3ambikanue.

DNEeKTPOHHAs! MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH CONPOTHUBIICHHUSI METAIJIOB OT TEMIIEPATYPBHI.
CBepXIpOBOUMOCTD.

OnexTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

IomynpoBoauuku. CoOCTBEHHAs ¥ IPUMECHAS TIPOBOAMMOCTD MOTYIPOBOTHIKOB. CBOMCTBAa p—n-TIepexoa.
[omynpoBoAHUKOBEIE IPHOOPHL.

DNEeKTPUUECKUi TOK B paCTBOPAxX M PacIuiaBaX AJIEKTPOIUTOB.

DNEKTPOTUTHYECKAS JUCCOLUALUS. DIEKTPOIIU3.

DnexkTpuueckuii ToK B razax. CaMOCTOSITENIbHBIN U HECaMOCTOSITENNbHBIN pa3psa. Monnus. [lna3ma.

TexHuyeckue ycTpoUCTBa U MPAKTUIECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT, UCTOUYHUKHU TOKa,
JJIEKTPOHATPEBATENBHBIC TPUOOPHI, TEKTPOOCBETUTEIBHBIC PHUOOPHI, TEPMOMETP COMPOTHUBIICHHS, BAKYYMHBII JTHOJI,
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TEPMHUCTOPHI U (POTOPE3NCTOPHI, TOTYIIPOBOIHUKOBEIN THO, TaIbBAHHUKA.

JemoHcTpanuu

M3mepenne cuitsl TOKa M HaIpsDKCHUS.

3aBUCUMOCTD CONPOTUBIECHUS UIMHAPUIECKUX MPOBOJHUKOB OT JAJIMHBI, TUIOMIAIN TIOMIEPEYHOTO CEUEHUsI U MaTepu- aja.
CMelaHHOE cOeIMHEHUE POBOIHUKOB.

IIpsimoe uzmepenue IJC. KopoTkoe 3aMblkaHK€e TallbBAHUYECKOTO 2JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.
3aBUCUMOCTD CONIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTD AJIEKTPOIUTOB.

HckpoBoii paspsa v IpOBOAUMOCTh BO3AYXA.

ORHOCTOPOHHSIS IPOBOAMMOCTD AUO/A.

4.3. MarauTtHOe ToJie. DJIeKTPOMarHuTHasT WHIYKIINS

ITocTossHHBIE MarHuTHl. B3auMoaeiicTBUE IOCTOSHHBIX MarHUTOB. MarHuTHoe noJje. BekTop MarHuTHOM MHYKIUY.
IIpuHiun cyneprno3uuuyn MarHUTHLIX noJei. JIMHuM MarauTHOM nHAYKUMU. KapTuHa TMHUM MarHUTHOM MHAYKLIUU NOJIS
IMOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1noJje npoBoJHUKA ¢ TOKOM. KapThHa TMHUNA WHAYKIMHA MAarHUTHOTO MOJISI ATMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O MTPOBOAHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoneicTBrue NpoBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJb U HaIllPaBIICHUE.

Cua Jlopenna, e€ MOylb M HanpaBJieHUe. [IBIDKEHUE 3apsDKEHHOM YaCTHIBI B OJTHOPOIHOM MAarHUTHOM mone. Pabora
cuiel JlopeHna.

SIBnenue 3nekTpoMarHuTHON HHAYKIWH. [ToTok BekTOpa MarauTHOM nHAyKnuu. DC naayKkunn. 3aKoH
3JeKTpoMarHuTHoi nuaykuuu dapazest.

Buxperoe anexrpudeckoe mose. /C HHAYKIHH B TPOBOAHUKE, IBIKYIIEMCS TIOCTYATEILHO B OAHOPOTHOM MarHUTHOM
ToJIe.

IIpasuio Jlenna.

WNunykTuBHOCTS. SIBNeHne camonuaykiun. J/1C caMOMHIyKITNU. DHEPTUsl MArHUTHOTO MOJISI KATYIIIKH C TOKOM.
DNEeKTPOMarHUTHOE MOoJIe.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MATHUTBI, 2JIEKTPOMATrHUTBI, 2JIEKTPOIBUTATEb,
YCKOPUTEH 3JEMEHTAPHBIX YACTHL, UHAYKIIMOHHAS N€Yb.

JemoHCcTpanuu

OmnsIT OpcTena.

OTKIIOHEHHE JIEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.
JlMHAY MHOYKIWHA MarHUTHOTO ITOJIS.
B3auMmopaelicTBre ABYX NIPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JHetictBue cuibl JIopeH1ia Ha MOHBI AJIEKTPOJIUTA.
SIBrieHME 3IEKTPOMArHUTHON HHAYKIIUH.

IIpasuno Jlenna.

3aBucumocts DC UHAYKIHUU OT CKOPOCTU U3MEHEHUS] MAarHUTHOTO MTOTOKA.
SIBneHne caMOMHIYKIIUU.

[IpakTHyeckue 3aHATHA
1. Y4yeHnueckuil SKCriepruMeHT, JlabopaTopHble paboThI




1. MI3mMepeHue 31eKTpoEMKOCTH KOHIEHCATOpa

2. Y4eHUeCKui dKCIIEPUMEHT, JJa0OpaTOpHbIE PabOTHI

W3ydenne cMEmIaHHOTO COSANHEHHS PE3UCTOPOB.

M3mepenne D/1C nCTOYHMKA TOKA U €70 BHYTPEHHETO COTPOTHUBIICHUS.
Habmronenue anexTpoinmsa.

3. Y4eHnuecKkuil SKCIIEpUMEHT, JJabopaTopHbIe PabOTHI

W3yueHne MarHUTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy ¢ TOKOM.
HccnenoBanue siBICHUS 2IEKTPOMArHUTHOW MHAYKIHH.

CamocrositenbHas paboTa 00y4aromuxcs

Pegepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKOMeHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXXYTOYHOIH aTTecTalliy

Tema 5. Konebanus
M BOJIHBI

CopepxaHre yaeOHOT0 MaTepuaia:

Jlexnun

5.1. MexaHu4ecKue 1 JIEKTPOMArHUTHBIC KOJIeOaHUs

KonebarenpHast cucrema. CBoOOHBIE MeXaHWYecKue Konebanms. ['apmoHmueckue konebanus. [lepruom, qacroTa,
aMIUIATyAa U ¢daza kojebanuit. [Ipy>KHHHBIN MasTHUK. MaTeMaTHIeCKUI MasTHUK. Y paBHEHHE TAPMOHHYECKUX
kosrebanuii. [IpeBpaienne sHEPTUN IPU TAPMOHNIECKUX KOJIeOaHISIX.

Konebarenpublit kKoHTYp. CBOOOIHBIC 3JICKTPOMATHUTHBIC KOJICOAHUS B HICATHFHOM KOJIeOaTCIFHOM KOHTYpE. AHAIOTHS
MEXy MCXaHHUYECKUMH U 3JICKTPOMArHUTHBIMU KojeOanusmu. @opmyna Tomcona. 3aKOH COXpaHCHHS YHEPTUU B
U/IeaTbHOM KoJiebaTeb HOM KOHTYpE.

IIpencraBneHue o 3aTyxarIUX KoieOaHUAX. BEIHYKICHHbIC MeXaHUYeCcKue KoneOanus. Pezonanc. BeinyxeHHbIC
JJIEKTPOMATrHUTHBIC KOJICOaHMs.

ITepemennslii Tok. CHHYCOMIaTBHBIA TIEPEMEHHBIN TOK. MOII HOCTh IIEPEMEHHOTO TOKa. AMIUTUTYTHOE U ACHCTBYIOIIEe
3HAYCHHE CHUJIBI TOKA M HAIPSIKCHUS.

Tpaucdopmarop. [IponsBoacTBo, Iepeada U MOTpEOICHNUE HNEKTPUIECKOM IHEPTHHA. DKOJIOTHUECKUE PUCKH IIPH
TIPOM3BOJICTBE AIEKTPOIHEPruu. KynbTypa HCIonp30BaHUs JIEKTPOIHEPTHH B TOBCEAHEBHOM KHU3HH.

TexHIMUECKHE YCTPOUCTBA U IPAKTHUECKOE TPUMEHEHHE: dIIEKTPUIECKUN 3BOHOK, TeHEpaTOp MEPEMEHHOTO TOKA, JTMHUN
3JIeKTporepeaay.

JemoHcTpanuu

HccrnenoBanue mapaMeTpoB KoieOaTeIbHON CUCTEMBI (TIPYKUHHBIN MM MAaTCMATUICCKUAN MASTHUK).
HabmoneHune 3aTyXaronmx KoJaeOaHmid.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHHIA.

Habmonenue pe3onanca.

CBOOOTHBIE DIEKTPOMArHUTHBIE KOJIeOaHusI.

OcrutorpamMmbl (3aBUCHMOCTH CHITHI TOKA W HANIPSDKEHUST OT BPEMEHH) JUTS DJICKTPOMArHUTHBIX KOJICOaHHUH.
Pe3onanc ipu mocie10BaTeIbHOM COSTMHEHUHN PE3UCTOPa, KaTyIIKH HHAYKTHBHOCTH U KOHJIEHCATOPA.
Mopens TMHUAN 3JIEKTPOTIePETauu.

5.2. Mexanudeckue U 31eKTPOMarHUTHBIE BOIHBI
Mexanuueckue BOJIHEL, ycaoBUs pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHHs U ATHHA BOIHBL. [lonepeunsie
Y ITPOJ10JIb Hble BOJIHBL. MIHTEpdepenys u audpakius MeXaHHIeCKUX BOJIH.
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3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIeKTPOMArHUTHBIC BOJIHBL. Y CIIOBHS H3ITy4CHHUS AIEKTPOMArHUTHBIX BOJH. B3anMHast opuenTanust Bektopos E, B, v B
3J1eKTPOMArHuTHO BojiHe. CBOMCTBA 31€KTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIEHHE, MONIpH3aLus, IM(paKIus,
naTepdepenima. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

[ITkana 3MeKTpOMArHUTHBIX BOJH. [IpuMeHEHHE TICKTPOMATrHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIUIBI paAHOCBSI3U U TeNeBUACHUS. Paguronokarys. DNeKTPOMarHUTHOE 3arpsi3HCHUE OKPYKAFOIICH CPEIIbL.
TexHUUECKUE YCTPOUCTBA U TPAKTHUECKOE MIPUMEHEHUE: MY3bIKAJIbHbIC HHCTPYMCHTBI, YIbTPA3BYKOBAas JUATHOCTHKA B
TEXHUKE ¥ MEAHIIUHE, pajap, paaHuoNpUEMHUK, TEICBU30D, aHTeHHA, TenedoH, CBY-neus.

JemoHcTpanuu

OO6pa3oBaHNe U PACIIPOCTPAHECHUE TTOTIEPEUHBIX U MPOJIOJb- HBIX BOJH.

Komneb6umomieecs Temo kak HCTOYHHUK 3BYKa.

Habmonenne oTpakeHns 1 MPEIOMIICHNS MEXaHHYECKIX BOJIH.

Ha6mronenne naTepdepeHIny 1 qUGPaKIIud MEXaHUIeCKIX BOJIH.

3BYKOBOM pe30HAHC.

HaGmroneHne cBs3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aM- IUTUTYAON ¥ 9aCTOTOH KOJICOaHMIA.
HccnenoBanue CBOWMCTB 3JICKTPOMArHUTHBIX BOJIH: OTPAXKCHUE, MPEIIOMIICHHE, TTOJAPH3aIus, Tu(HPaKIHs,
uHTephepeHns.

5.3. OnTuka

T'eomerpuueckas ontuka. [IpsMonuHeiiHOE pacipocTpaHeHHE CBeTa B OTHOPOAHOM cpene. JIyd cBeTa. ToueuHslit
HUCTOYHUK cBeTa. OTpakeHHe CBeTa. 3aKOHBI OTpaxkeHUsI cBeTa. [locTpoeHrne n300paxKeHH B IIIOCKOM 3epKale.
[Ipenomienne cBera. 3aKOHBI MIPETOMIICHHUS cBeTa. AOCONIOTHBIN MOKa3aTenb mpeaomieHus. [lomHoe BHyTpeHHEe
otpaxenwue. [Ipe- ASTbHBIN YTOJI MTOJIHOTO BHYTPEHHETO OTPAYKEHUS.

Hucnepcus ceeta. CiioxHbIH cocTaB 6emoro ceera. [[Ber. Cobuparoriue u paccenBaromue JJuH3bl. ToHkas nuH3a. Dokyc-
HOE PacCTOSIHUE M ONTHYECKas CUila TOHKOH MMH3EI. [TocTpoeHne n300paskeHni B COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX.
®opmysna TOHKOM JIMH3BL. Y BEJIMUEHHE, TaBaeMOE JTUH3O0MU.

IIpenensl MPUMEHUMOCTH F€OMETPUUYECKOM ONTHKH.

BonnoBas ontuka. Marepdepennus ceera. KorepeHTHBIC HCTOYHUKH. Y CIIOBUSI HAOMIOICHHS MAaKCHUMYMOB U MUHUMYMOB
B UHTEP(EPCHIIMOHHON KaPTHHE OT IBYX CHH(A3HBIX KOTCPECHTHBIX HCTOYHHKOB,

Judpaxkius ceera. JudpakiuonHas peméTka. Y cloBre HaOIIOICHNS TNIABHBIX MAKCUMYMOB TIPH MAICHUU
MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO PEIIETKY.

ITonsipuzanus ceera.

TexHu4yeckne yCTpoUCTBa U MPaKTHIECKOe MPUMEHEHHE: 0UKH, JyTa, (hoToanmapar, IpoeKIIMOHHBIN ammapar,
MHUKPOCKOII, TeJIe- CKOII, BOJIOKOHHAS ONTHKA, TH(PPaKIIHOHHAS PEIIETKA, TOJISIPOUI.

JemoHcTpanuu

[psMonuHeHOE pacpoCTpaHeHne, OTPAKEHUE U Mpesiomiie- Hue cBeTa. OnTHYecKue mpudopslL.
TlonHoe BHyTpeHHEE oTpaxeHue. Moiens CBeTOBO/Ia.

HccnenoBanue cBOMCTB N300paKEHUH B IMH3AX.

Mozenn MUKpPOCKOIIa, TEJIECKOTIa.

Habmonenne nHTephEepeHIINN CBETA.

Habmonenne nudpakuum ceera.

HaOnroneHne nucnepcuu cBeta.




[TomyueHne cieKTpa ¢ HOMOIIBIO TIPH3MBIL.
[Tomyyenne crexTpa ¢ TOMOIIBI0 TU(PPAKIHOHHOHN PEIETKH.
HabmoneHne nmonspus3anuy CBeTa.

IIpakTudeckue 3aHATHS

1. YaeHIYEeCKUI SKCIICPUMEHT, TA00paTOPHEIC PabOThI

HccnenoBanue 3aBUCUMOCTH MIEPHOJIA MAJIBIX KOJICOAHHI TPy3a HA HATH OT JUIMHBI HUTU U MacChl TPpy3a.
HccnenoBanue mepeMeHHOTO TOKA B LIS U3 MOCICIOBATEIBHO COCTMHEHHBIX KOHICHCATOPA, KATYIIIKH U PE3UCTOPA.
2. YYeHUYECKUH IKCIIEPUMEHT, JIA00paTOPHBIE pAOOTHI

N3mepeHune moka3aTens MpeIOMICHHS CTEKIIA.

HccrenoBanue CBOMCTB M300paKCHUH B THH3AX.

HaGmroneHne nucrepcuu cBera.

CamocrosrenpHas paboTa 00ydaromuxcs

Pedepar

IloaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKkOMeHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXKYTOYHOI aTTecTalliy

Tema 6. OcHOBEI
crnenuaabHON
TEOpUU
OTHOCUTEIHLHOCTH

CopepxaHre yaeOHOTO MaTepraia:

Jlexnusa

I'paHuLbl IPUMEHMMOCTH KJIaCCUUECKON MeXaHUKHU. IlocTynatel crienuanbHON TEOPUM OTHOCUTEIBHOCTH:
WHBapUAHTHOCTH MOZYJISI CKOPOCTH CBETA B BAKyyMe, IPUHIIAIT OTHOCUTEIFHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe IJICHHE BPEMEHH U CO KpallleHUe JITHHBI.

DHeprus ¥ UMNYJbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C DHEPTHEN U UMITYJICOM PEJSITUBUCTCKON YacTULIBI. DHEPIHsl MOKOSI.

HpaKTI/I‘ICCKI/Ie 3aHATHA

CamocrositesibHas paboTa 00y4aromuxcs

v9,V¥10,37,311

Tema 7. KBanroBas
¢dusuka

Cosiepkanre yueOHOro MaTepuaa;

Jlexun

7.1. DyieMeHTBl KBAHTOBOU ONTHUKHU

®oronbl. opmyna [Tnanka cBs3u d3HEPTUU POTOHA C €ro YACTOTON. DHEPTUsl U UMIYJIBC (OTOHA.

OtkpsiTre U uccnenaosanue porodddexra. Onbitel A. I'. Ctonerosa. 3akoHbl oTodddekTa. YpaBHeHHEe DWHIITEHHA IS
dbotoaddex ta. «KpacHas rpanuma» poroddpdekra.

Jasnenue ceeta. OnbiTel I1. H. JIe6eaeBa. XuMuueckoe JeiCTBUE CBETA.

TexHIUECKHe YCTPONUCTBA U TIPAKTHUECKOE IPUMEHEHNE: POTOITEMEHT, (POTONATINK, COTHETHAs OaTapes, CBeTOJUO.

JemoHnctpanuu

®doTto3(hhekT Ha yCTAaHOBKE C IIMHKOBOW TUIACTHHOM.
HccnenoBanue 3aKoHOB BHENIHET0 (GoTod(hdeKTa.
Cseroauof.

Conneunas Oarapest.

7. 2. CtpoeHue aToma

Monens atoma Tomcona. OnsiTel Pesepdopma mo paccesauro ansda-gactuil. [lmanerapras monmens atoma. [loctymaTsr
Bopa. U3nyuenne u norioniearne GOTOHOB IPH MIEPEX0e aTOMa ¢ OJHOTO YPOBHS SHEPTUH HA ApYroil. Buasl cieKTpos.
CriekTp ypoBHEH 3HEpTHH aTOMa BOJOPOJIA.

¥2,V¥10, V12,
37, 38, 310, 311




Bonnosble cBoiicTBa yactuul. Bonusl ne bpoitna. KopnyckyisspHO-BOJIHOBOM Tyasln3M.

CrioHTaHHOE W BEIHY)KJCHHOE N3ITy9ICHUE.

TexHn4yeckre yCTpOUCTBA U MPAKTHIECKOE MPUMEHEHHE: CITEK- TPaTbHBIA aHaIH3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH
KOMIBIOTEP.

JemoHcTpanuu

Mopnens omeita Pesepdopra.

OrmnpeneneHne IJIMHBI BOJIHEI J1a3epa.
Habmonenne nuHeHyaThiX CIIEKTPOB U3TyYCHHS.
Jlazep.

7. 3. AToMHOE AP0

DKCTIEpUMEHTHI, JOKA3BIBAIOIIHNE CIIOKHOCTh CTpOoeHUS siapa. OTKpeITHE paanoakTuBHOCTH. ONBITE Pesepdopaa mo
OTIpeNIeNIEHUIO COCTaBa PagoaKTUBHOTO m3myueHus. CBoiicTBa anbga-, 6era-, raMMa-u3mydeHus. Biausaue
PannoaKTUBHOCTH Ha )KUBBIE OPTaHU3MEI.

OTkpsITHE IPOTOHA W HelTpona. HykimonHas Mojens sapa [ eitzenoepra—ILlBanenko. 3apsn sapa. MaccoBoe 4ucIio sapa.
MzortomnsL.

Anbga-pacnan. INEeKTPOHHBIH W TO3UTPOHHBIN OeTa-pacrma.

T'amma-u3nydenue. 3akoH paJuOaKTUBHOTO pacnajia.

DHeprust CBS3HM HYKIIOHOB B snpe. Snepubie cuibl. Jledekt macchl spa.

Snepuble peakuuu. JleneHue U CUHTES sAEP.

Snepusiii peaktop. TepmosinepHbil cuHTE3. [Ip0oOIEeMBI U IEPCIIEKTUBEI SIAEPHON YHEPTETHKH. DKOJIOTHUECKHAE aCTICKThI
SIZIEPHOM YHEPTETHUKH.

DnemMeHTapHbIe YacTHIIBl. OTKPBITHE MTO3UTPOHA.

MeTtoap! HaOIOASHHS U PETUCTPALNH IIEMEHTAPHBIX JaCTHII.

dyHIaMeHTAIbHBIE B3aUMOIeHCTBUSA. EMUHCTBO pr3mdeckol KapTHHBI MUpA.

TexHuuyeckrue yCTpoucTBa U MPaKTUUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa BuibcoHa, siiepHbIil peakTop, aToOMHast
6omba.

JemoHcTpanuu
1. CyéTurK HOHM3UPYIOUINX YaCTHII.

[pakTHyeckue 3aHATHL

Y4eHn4ecKuil 3KCIIEPUMEHT, 1a00paTOpHBIC PaOdOTHI

1. HaGxiroieHue JTHHEHYATOrO CIIEKTpa.

2. Y4eHnueCKui dKCIIEPUMEHT, JJa0opaTOpHbIE PabOTHI

1. UccnenoBanue TpEKOB YacTHIl (110 TOTOBBIM (GoTorpadusim).

CamocrosrenpHas paboTa 00ydJaromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKOMEHIOBAHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEKYTOUHOI aTTeCTalliK

Tema 8. DnemeHTsI
ACTPOHOMHH H
acTpoH3UKH

CopepxaHue yaeOHOT0 MaTepuaia:

Jlexnun
Drarbl pa3BuTUs acTpoHoMuHu. [IpuKinaiHoe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUMU.
Bun 3Bé3mHoro HebOa. Co3Bes3nmusi, spkue 3BE3ZBI, IUIAHETHI, UX BUAUMOC JIBIDKCHIE.

Y1,VY10, V7,
V8, V9,




CostHedHas cucTeMa.

Coname. ConmHe4yHast akTHBHOCTh. Mcrounuk sHepruu CoiHIA 1 3BE3/. 3BE3BI, NX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma

«CTIEKTPAJBHBIIN KJIACC — CBETUMOCTEY. 3BE3/IBI TTIAaBHOH ITOCIEI0BATEIFHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTDY
JUTst 3BE3]1 TAIAaBHOM mociieqoBaTenbHOCTU. BHYyTpeHHee crpoenue 38E31. CoBpeMeHHbIE MPEICTaBICHHS O TPOUCXOXKIECHUU
u sBotonuu CoJH 1a U 3BE31. DTallbl )KU3HU 3BE3]L.

Mieunsiit [Tyte — Hama I'anaktuka. [lonoxenue u neuxenue Connna B ['anakruke. Tumel ranaktuk. Paquoragaktuku u
KBa3apsl. UEpHBIC NBIPHI B s/IpaxX TaTaKTHK.

Bcenennas. Pacimpenne Beenennoil. 3akon Xa66ia. Paszoeranue ranaktuk. Teopust bonbmioro B3peiBa. PennkroBoe
U3IyYeHue.

MacmrabHas cTpyktypa Beenennoii. Meraranakruka. Hepeménnsie mpo0ieMbl aCTpOHOMUH.

IIpakTuueckue 3aHATHSA

YyeHndeckne HaOIIOICHHS

HabmoneHnss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BaHHEM KOMITHIOTEPHBIX TPIJIOKCHUN IS ONIPEACTICHHS TIOJI0XKCHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE co3Be31usi CeBEepHOTrO MOIYIIAPHS U SIPKHUE 3BE3IBL.
Ha6monenuns B Teneckon JIynsl, muaner, Miieanoro [TyTu.

CamocrosTenbHas paboTa 00yJaroIuXxCst

Pedepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHEIC BOIPOCHI

M3ydeHne pekoOMEHIOBaHHBIX UCTOYHUKOB MPH MOJATOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Xumust
Tema9 . Coneprxkanue yueOHOro Marepuana:
Teoperuueckue
OCHOBBI § Tlexuus
OpraHIeCcKon TTpeaMeT OpraHUdecKoil XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHHUE B [OJy4EHUH HOBBIX BELIECTB U MATEPHAIIOB
XAMHH Teopus cTpoeHus opranmdeckux coequHennii A M Bytneposa, eé ocHoBHbIE NoJ0keHns CTPYKTYpHBIE (OPMYIIBI
opranndeckux BemiecTB ['omMotorus, n3oMepusi XMMHUYECKas CBSA3b B OPraHMUECKUX COEAN HEHHUSIX — OJMHApHbIC U
KpaTHBIE CBSI3U
[IpencraBnenune o KiIaccUPUKALMK OPraHUIECKUX BenecTB HoMeHKIaTypa opraHMueckuX COeANHEHUH zéi’ z;g’ z;z’
(cuctemarnueckast) M TPUBHAIbHBIC HA3BAHHS BAKHEHIINX IPE/ICTABUTENICH KJIACCOB OPraHMYECKUX BEIECTB V27z V. 402 V. 412
[IpakTHyeckue 3aHATHA 312
OKcHepuMeHTaNBHBIE METO/IbI H3YUYEHHS BEIIECTB M MX IPEBPAILCHNI: 03HAKOMIICHHE C 00pa3aMy OpraHM4ecKuX
BEILECTB M MaTepuallaMi Ha MX OCHOBE; MOAEIMPOBaHNE MOJIEKYJI OPraHW4YEeCKUX BELIECTB; HAOJIOICHNE U ONHCaHHe
JEMOHCTPAMOHHBIX ONBITOB O MPEBPALICHHIO OPIraHMYECKUX BEIIECTB IPH HarpeBaHKH (IIaBICHHE, 00yTIIMBaHHE U
TOpEHUE)
CamocrosTenbHas paboTa 00yJaroInuXCst
Pedepar
INoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOTIPOCHI
V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXXYTOYHOI aTTeCTalliy
Tema 10. Coneprxanne yueOHOTo MaTepHaa: V17,V18, V19,
YTIeBoaopo s Jlexums V20,V 21, V22,
AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHUYECKUH psit MeTaH U 3TaH — MPOCTEHIINE IPEeICTABUTENIH alTKaHOB: (pru3nvecKue V24,V25,V27,
Y XMMHYECKHE CBOICTBA (peaKklMy 3aMeIleHHs] M TOPEHHs1), HAX0XKICHUE B IPUPOJIE, ITOJyYeHUE U IPUMEHEHHE Y40, V41, 313




AJIKEHBI: COCTaB U CTPOSHHE, TOMOJIOTHICCKHN Pl DTHJICH U MPOITHIEH — MPOCTEHUIINE PEACTaBUTEIIHN aJIKCHOB:
(m3nvecKkre M XMMUYIECKIE CBOWCTBA (PeaKIny THAPUPOBAHNS, TAJIOTEHUPOBAHNS, THAPATALINH, OKUCICHUS 1
TOJIMMEPH3AIINN ), TOTYICHNUE U TPUMEHEHHE

Anxamuens! byranuen-1,3 u metunOyranuen-1,3: crpoeHne, BaKHEHITHE XUMUIECKIE CBOMCTBA (peaKius
nonuMepu3anun) [loydeHre CHHTETHYECKOTo KaydyKa U PE3HHBI

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUCCKUH sl ATICTHIICH — MPOCTCHIIHNIA MPECTABUTEINh aIKUHOB:
COCTaB, CTPOCHHE, (PU3MYCCKUE U XUMHUUCCKUE CBOMCTBA (pEaKIMK THAPUPOBAHUS, TaJOTCHUPOBAHHUS, THIPATAIINH,
TOPCHUS ), MOTYUCHHE U MPUMCHCHHE

Apenbl beH3oun: coctaB, cTpocHHE, PU3HMYSCKUE U XUMUYCCKUE CBOMCTBA (PEaKIMK I'aJOTCHUPOBAHMS 1 HUTPOBAHUS ),
MOJy4YeHUe U mpuMeHeHne Tolyos: cocTas, CTpocHHE, (PU3NUSCKUEC U XUMUYECKUE CBOMCTBA (PEaKIuy raJIoreHUPOBAHUS
Y HUTPOBAHUSA) TOIydYeHUE U IPUMEHEHNEe TOKCHIHOCTh apeHoB | eHeTHUecKas CBsI3b MEXKAY YTICBOIOPOLAMH,
MIPUHAIICKAIIAME K Pa3InIHBIM KJIaccaM

TIpupoaHble ICTOYHUKH YTIIEBOAOPOI0OB [IpupoIHbIiA Ta3 U 1Mo- myTHBIE HedTsHbIe Ta3sl HedTh 1 e€ mpoucxoxaeHne
Crioco0sI riepepaboTKi He(PTH: MePeroOHKa, KPEKUHT (TEPMUUIECKUH, KAaTATUTHIECKUH ), TUposn3 [IpoayKThl mepepaboTKu
HeTH, X TPUMEHEHHE B IPOMBIIIICHHOCTH U B OBITY KaMEeHHEIH yrois U MPOAYKTHI €To rmepepaboTku
OKcreprMeHTaIbHBIE METO B! H3yUCHHS BEIIECTB M UX MPEBPAIICHUN: 03HAKOMIIEHHE C 00pa3naMH IIacTMace, KayIyKkoB
U pe3uHbl; Koiuteknuu «HeTh» u «YTomb»; MOJCTUPOBaHHE MOJICKYJ YIICBOJAOPOIOB H FaJIOTCHOIPOU3BOIHBIX;
MPOBE/ICHUE MPAKTUICCKON pabOTHI: MOTyUYCHUE ITHIICHA U H3YYCHUE €0 CBOWCTB

[pakTHyeckue 3aHATHL

PacuérHrle 3amaun

BrrurciieHus o ypaBHEHUIO XUMHUYCCKON peakiuu (Macchbl, 00b éMa, KOJHMYECTBA HCXOJHOTO BEIECTBA MIIH IPOIYyKTa
PeaKIyy 10 U3BECTHBIM Macce, 00BhEMY, KOJIMIECTBY OJTHOTO M3 UCXOJHBIX BENIECTB MU MPOTYKTOB PEAKITHH)

CamocrosTenbHas padoTa 00yJaromuXCs

Pedepar

[MoaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOTIPOCHI

W3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJI'OTOBKE K MPOMEXKYTOYHOH aTTeCTallin

Tema 11 .
Kucnopoacoaepxari
1€ OPTaHNYECKUE
COCIUHEHUS

Coneprxanne yueOHOTo MaTepHaa;

Jlexnusa

[IpenenpHble OMHOATOMHBIC CIUPTH METAHOI M 3TAHOI: CTPOCHNUE, PU3NIECKHE M XUMHUIECKHIE CBOMCTBA (PEaKIINH C
AKTUBHBIMH METaJIAMH, TAJIOTEHOBOIOPOIaMH, TOpPEHHE), TPUMEHEHNEe BOTOpoHEIE CBSI3M MEXIy MOJEKYIaMH
criupToB JlelicTBHE MeTaHOJIa M ATAaHOJIa Ha OPTaHMU3M YeJIOBEeKa

MHOroaToMHBIC CIIUPTHI DTWICHTIUKONIb U DIHIEPUH: CTPOCHHE, PU3MUECKUC U XUMHUUCCKUE CBOMCTBA
(B3aUMOJICHCTBHUE CO MICTOYHBIMU METAJUIAMH, KAYSCTBCHHAS PEaKI[Hsi HA MHOTOaTOMHBIC criupTh) [eiicTBre Ha
OpraHu3M 4YeioBeka [IprMeHeHue TIUIEepPHHA U STHICHTITHKOJS

®DeHOII: CTPOCHUE MOJICKYJITBI, (PU3UUSCKUE U XUMUYecKue cBoicTBa TokcuaHOCTh (heHoma [IpuMenenue Gpenona
Anperuipl ¥ KeToHbl GopManbaeru, aleTanbAeTHI; CTPOCHUE, GU3NICCKHUE i XUMHYCCKIE CBOMCTBA (PEeaKIuu
OKHCIICHHS U BOCCTAHOBJICHISI, KAYCCTBEHHBIC PEAKIIHNH), TOTYUCHHUE U TPUMCHCHHE

ATieToH: cTpoeHue, QU3NUECKNe U XUMUIECKHEe CBOMCTBA (pe- aKIIMK OKHUCIICHUS H BOCCTAHOBJICHHS ), TOTyUeHHUE 1
npuMeHeHrne OTHOOCHOBHBIE IIpeieNbHbIe KapOOHOBBIE KHCIOTH MypaBbHHAS U YKCYCHAS KUCIIOTHI: CTPOCHHE,
(u3nIecKue M XUMHYIECKIE

CBOICTBa (CBOHCTBA, 0OIIME IS Klacca KUCIIOT, PEakIus 3TepruUKaIng), MoTydeHne u npuMmenenrne CteapuHoBas U
OJICMHOBAS KUCIIOTHI KaK MPECTaBUTENN BRICIIAX KapOOHOBBIX KUCIOT MBIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X
MololIee JeHCTBUE

Crnoxable 3(UpPHI KaK MPOU3BOIHBIC KapOOHOBBIX KHCIOT [ uaponu3 cioxHbIX 3¢upoB XKuper ['maponus sxupos

V17, V18, V19,
V20, Y22, V24,
V25, V27, V40,
v41, 313




IIpumenenue xupoB buonoruueckas posib KUPOB

YraeBoasl: cocTaB, Kilaccu(uKaIus yriaeBoJaoB (MOHO-, - U moyncaxapupl) [ 1oko3a — MpocTeHImii MOHOCaXapuaI:
0COOEHHOCTH CTPOCHHS MOJICKYJIBI, (PU3MUECKHE U XUMHUIECKHE CBOWCTBA (B3anMoaericTBre ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcua cepedpa(l), BocctaHoBIeHHE, OpOKEHHE TIIIOKO3BI), HAXOXKICHHUE B PUPOJIE,
npuUMeHeHue, Ononoruyeckas poib @orocuntes OpyKkTo3a Kak U30Mep TIFOKO3HI

Caxapo3a — MpeCTaBUTENb TUCAXAPUIOB, THIPOIIH3, HAX0XKACHUE B IPUPOJIC U IPUMCHECHUE

Kpaxmaun u nemnoso3a kak npupoHbie moaumepsl CTpoeHHEe Kpaxmaia U HeuTro1036l Ou3ndeckre U XUMHYCCKUE
CBOWCTBA Kpaxmaia (TUIPOIU3, KAUCCTBCHHAS PEaKIUs C UOJI0M)

DKCIepUMEHTAIBHBIC METOIBI M3yUCHHS BEIICCTB M UX MPEBPAILCHHUNA: TIPOBEICHHE, HAOIIOICHIE U OITUCAHUC
JICMOHCTPAIIMOHHBIX OIMBITOB: TOPSHHUE CIIUPTOB, KAYCCTBEHHBIC PEAKI[UM OJTHOATOMHBIX CIIUPTOB (OKUCICHHUE 3TaHOJA
okxcuaoM meau(Il)), MHOTOaTOMHBIX CITUPTOB (B3amMOeiicTBrE TimeprHa ¢ Tuapokcuaom mean(Il)), ampaerunos
(okuceHne aMMHadHbIM pacTBopoM okcuga cepedpa(l) n ruapokcuaom Meau(Il), B3aumoielicTBre Kpaxmaia ¢ HOJI0M);
MIPOBEJICHUE NMPAKTUIECKON PaObOTHI: CBOMCTBA pACTBOPA YKCYCHOM KUCIOTHI

IIpakTuueckue 3aHATHSA

PacuéTHrle 3amaun

Brruncienus mo ypaBHEHHIO XUMHYECKON peakuy (Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA WM MIPOAYKTA
PeaKIyy 10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJTHOTO U3 MCXOTHBIX BEIIECTB MM MPOIYKTOB PEAKITIH)

CamocrosTenbHas paboTa 00yJaroIuXxCst

Pegepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI

M3ydeHue pekOMEeHI0BaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 12.
A3zoTcoaepxaliye
OpraHUYeCKHe
COCTMHEHUS

Cosiepkanre yueOHOro MaTepuaa;

Jlexmus

AmuHbl. MeTHIIAaMWH U aHWIHH: COCTaB, CTPOCHUE, (PU3NUECKHUE U XUMHYCCKIE CBOWCTBA (TOPCHHUE, B3aUMOJICHCTBHE C
BOJIOW U KUCIIOTAMH )

AMMHOKHCIIOTHI KaK aM(pOTEepHbIC OpraHNUecKrue coennHeHnss Ou3nveckre U XUMHIECKHe CBONCTBAa aMHHOKHCIIOT (Ha
puMepe TIUIHA) bronornueckoe 3Ha4eHre aMUHOKHUCIIOT [lenTrpt

benku kak mpupoHBIE BEICOKOMOJICKYJISpHEIE coeqnHeHNs [lepBUIHAs, BTOpUYIHAS M TPETHYHAS CTPYKTypa OEITKOB
XUMHAYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, JCHATYPAIIHSI, KAUECTBEHHBIC PEAKITH Ha OCIIKH

IIpakTuueckue 3aHATHSA
OKcreprMeHTaIbHBIE METO B! M3yUCHHS BEIIECTB U UX MIPEBpaNleHUH: HaOII0IeHIE U OMTUCAHNE IEMOHCTPAIIOHHBIX
OTIBITOB: JICHATYpAITsl OSJIKOB IIPH HarpEBaHHH, IIBETHBIC PEAaKIINU OSIIKOB

CamocrosTenbHas paboTa 00yJaroInuXCst

Pedepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHEIC BOIIPOCHI

M3ydeHnune pekOMEeHI0BaHHBIX UCTOYHUKOB MPH MOJrOTOBKE K MPOMEKYTOYHON aTTeCTalluu

V17,V18, VY19,
v20, V22, V24,
V25,V27, Y40,
V41

Tema 13.
Bricokomonekysip
Bl€ COEIUHEHUS

Coziepkanrie yueOHOro MaTepuaa;

Jlexmusa

OCHOBHBIC TIOHATHS XHMUHU BBICOKOMOJICKYISIPHBIX COCTUHCHU: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, CTCIICHb
MOJMMEPH3aIlHY, CPEIIHSS MOJICKYIIsIpHas Macca OCHOBHBIC METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCAMHEHUIT —
TIOJIMMEPH3aIHA U TIOJIH- KOHACHCAIHS

[Tmactmacchl (ONMHUATHIICH, TTONUTPONHIICH, ITONUBUHUIXIOPHU, TIONUCTHPON). HaTypanbHBIA U CHHTETHYECKHE
KaydykH (OyTaIueHOBBIN, XJTOPOIPEHOBEIA 1 H30IIPEHOBEIH). BotokHa: HaTypaigbHbIE (XJIOMOK, MIePCTh, MENK),
HMCKYCCTBEHHBIE (aIleTaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KaIllpOH U JIABCaH).

V17,Y18, VY19,
¥20, Y24, V25,
Y27,V40, V41,
313




TIpakTuueckue 3aHATHSA
OKcrepruMeHTaIbHBIE METO B! N3yUCHNS BEIIECTB U UX MIPEBPAIIeHIH: 03HAKOMIIEHHE ¢ 00pa3aMy IPUPOTHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYTYKOB

CamocrosTenbHas paboTa 00yJaroInuXxCst

Pedepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI

M3ydeHnue pekoOMEeHI0BaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 14.
Teoperuueckue
OCHOBBI XUMUH

Cosiepkanne yueOHOro MaTepuaa;

Jlexmus

Xumuueckuii 3neMeHT AToM Sapo aToMa, U30TOMBI DICKTPOHHAS 000J0YKa JHEPreTUYCCKHE YPOBHH, TOIYPOBHHU
AToMHBIEC OpOuTaNy, s-, p-, d-3meMeHTEl OCOOCHHOCTH PACIPE/ICIICHHS IICKTPOHOB IO OPOUTAIIAM B aTOMAaX JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOI0B DIICKTPOHHAS KOH(PUTYpaIIHs aTOMOB

Ilepuonuueckuii 3axon u [leproguueckas cucrema xumudeckux siaemenToB I I MenaeneeBa CBs3b epuOIUYECKOTO
3akoHa u [lepuoanueckoii cuctemsl xumuueckux 3jaemMeHToB I I MenpeneeBa ¢ COBpeMeHHOM TE€OpUEH CTPOSHUSI ATOMOB
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MU IMPOCTHIX M CIIOKHBIX BEIECTB IO
TPYyIIIaM | MieproiaM 3HaueHHNe epHOIUIEeCKOT0 3aKOHa B Pa3BUTHH HAYKH

CrpoeHne BemecTBa XUMHYECKast CBSA3b BUIBI XMMUYECKOH cBs3M (KOBaJCHTHAs HEMOJSPHAS U MOJSIpHAs, HOHHAS,
MeTanieckas) Mexanu3mMbl 00pa3oBaHus KOBAICHTHON XUMUYECKOW CBS3HM (OOMEHHBIN B TOHOPHO-AKIIENTOPHBIMN )
Bomnopoanas cesa3s BanenTHOCTE DnekTpooTpunaTensHocTh CTeneHb OKuciIeHns MOHBI: KaTHOHBI M aHWOHBI
BemecTBa MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO CTpOCHHs 3a- KOH IOCTOSTHCTBA COCTaBa BelecTBa THITBI
KPUCTAJLUTUYCCKUX PEIIETOK 3aBUCHMOCTD CBOMCTBA BEIICCTB OT THITA KPUCTAILIMYCCKON PEIIETKH

IMonsiTne 0 nUCHepcHBIX cucTeMax MICTUHHBIC M KOJUIOUIHBIC PacTBOPHI MaccoBast I0JIsl BEIIECTBA B PACTBOPE
Knaccudukarus HeopraHU4ecKUX CoOeTUHeHNH HoMeHKIaTypa HeoOpraHMYeCKuX BelecTB [ eHeTHIecKkas CBs3b
HEOPraHMYECKUX BEIECTB, MPUHAIICIKAIINX K PA3IMIHBIM KilaccaM

Xumnaeckas peakiusi Kiaccupukanus XUMHUECKAX pPeaknnii B HEOPTAHUIESCKOW U OpraHNIeCKOH XUMUN 3aKOH
COXpPaHCHHS MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHNS YHEPTUH NIPH XUMHUICCKUX PEAKITHSIX

CKOpOCTh peakIuy, e€ 3aBUCHMOCTh OT PA3IHIHBIX GakTopoB OOpaTHMbIe peakinu XUMHUYecKoe paBHoBecre DakTophl,
BIIMAIONINE Ha COCTOsSIHUE XuMHuueckoro pasHosecus [Ipunnun Jle latense

OnexTponutrdeckas aucconnaryst CribHBIC U ci1adble 31eKTpoiauThl Cpera BOIHBIX PACTBOPOB BEIECTB: KHCHTAs,
HelTpanbHas, menounas [Toasatue o BomopoaroMm nokaszatene (pH) pactBopa. Peaknnn nonnoro oomena ['mapoinms
HEOPTraHMYECKUX M OpPraHUIEeCKHX BemecTB OKUCIUTENFHO-BOCCTAHOBUTENBHBIC peakiu [ToHsaTHe 00 31IeKTpon3e
pacIuiaBoB U pacTBOPoB couied. [IpuMenenue saeKTponmnsa

IIpakTuueckue 3aHATUS

DKCcIepUMEHTATBHBIC METO Bl H3yUCHHS BEIICCTB M UX MPEeBpa MICHUMN: TeMoHCTparus Tadbmun «[lepruoandyeckas cucreMma
xuMH4Yeckux 3ieMeHnToB JI I MenaeneeBa»; u3ydeHrue MOICICH KPUCTAIUTUICCKUX PEIIETOK; HAONIOJCHUE W OMUCAHUE
JICMOHCTPAIIMOHHEIX ¥ Ta0OPaTOPHEIX OMBITOB (Pa3lIoKEHHUE EPOKCHIA BOJIOPO/Ia B IPUCYTCTBHU KaTaIM3aTopa,
OIpENIeIICHUE CPeIbl PAaCTBOPOB BEIIECCTB C MOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA, PEaKIIMA HOHHOTO OOMCEHA);
MIPOBEICHNE IPAKTUIECKOI paboThl «BimstHNe pa3TnIHbIX (PaKTOPOB HA CKOPOCTh XMMHUIECKOH PEaKITHI»

PacuérHble 3anaun

Pacuétel 10 ypaBHEHHAM XUMHUYECKUX PEAKIUIL, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOIb30BAaHUEM
TIOHSATHS «MacCOBast IOJSI BEMIECTBAY

CamocrosTenbHas paboTa 00yJaroInuXCst
Pedepar
IToAroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIC BOIPOCHI

¥26, Y28,
¥29,V30, V34,
V35, V36, V37,
V38, Y40, V41,
314




M3ydenne pekoMeHIOBaHHBIX HCTOYHUKOB ITPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTallnu
Tewma 15. Coneprxanne yueOHOro MaTepHaa:
Heopranuueckas Jlexnusa
XUMHUS Hewmeranne! [Tonoxenue nemeramios B [lepuonuueckoit cucreme xumuueckux aneMenToB [ 1 Menneneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB DH3MUECKUE CBOIICTBA HEMETAIIIOB AJUIOTPOTIHS HEMETAIJIOB (Ha IpuMepe KUCIopoa,
cepsl, pocdopa u yriepona) XuMudecKre CBONCTBA BAXKHEHIITNX HEMETAIIOB (TaJOreHOB, Cephl, a30Ta, (ocdopa,
yriaepoJa u KPeMHUs) U UX COCAMHCHUH (OKCHIOB, KUCIOPOACOACPIKAIIMX KUCIOT, BOJOPOAHBIX COCTUHCHIIA)
IIpumeHeHre Ba)XHEHIINX HEMETAJUIOB U UX coenrHenuit Mertasibl [lonoxxenue meramios B [lepuoanueckoit cucreme
xuMudeckux 3aeMenToB JI I Menaeneea OCOOCHHOCTH CTPOCHHUS JICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB Oomue
(usnveckue cBoricTBa MeTaLTOB CIUIaBbI METAIUIOB DIICKTPOXUMHUYCCKUHN Pl HANPSKCHUN METAILIOB
XUMHUUYECKUE CBOMCTBA BAXKHEHIIINX METAJUIOB (HATPUH, KaJIHii, KAIbIUI, MATHUH, ATFOMAHUH, IIUHK, XPOM, KEJI€30, ME/Ib)
M UX COCIMHEHUN
Ob6ume cnocoOs! momydeHus MmetawioB Metamryprus Kopposns meramno. CriocoOb! 3amuTsl 0T Kopposuu. [IprMenenme
METaJJIOB B OBITY M TEXHUKE V31, V32, V33,
IIpakTuueckue 3aHATHS V40, V41, 314
OKcreprMeHTaIbHBIE METOIBI N3YyUCHHS BEIIECTB M UX MIPEBPAICHIH: H3ydeHIE KOJIICKINH «MEeTaJuThl U CILIaBBI»,
00pa3IoB HEMETAJUIOB; PEIICHHE SKCIEPUMEHTATIbHBIX 3a/ad; HaOI0JCHNE M ONMMCAaHNE JeMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOCHCTBHE THAPOKCHAA ATIOMUHUS C PACTBOPAMH KHCIIOT U IIeIoYeH, KaueCTBEHHBIE
peaxuy Ha KaTHOHBI METAJUIOB)
Pacuérubie 3amaun
Pacuéter Macchl BemecTBa Wik 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OTHOTO U3
YYACTBYIOIIMX B PEAKIMH BEIIECTB; pacu&Thl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) POIYKTOB PEAKIIUH, €CIIU OHO 3
BCIIIECTB MMECT IPUMECH
CamocrosTenbHas padoTa 00yJaromuxCs
Pegepar
[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI
M3ydenne pekoMeHIOBaHHBIX HCTOYHUKOB IIPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTallnu
Tema 16. Xumus u Coneprxanne yueOHOTo MaTepHaa:
JKU3Hb Jlexnusa
Ponb xumMuu B 00ecTieueHUN KOJIOTHISCKOM, YHEPTETHUECKOHN | IMUIIEBOW 0€30TTaCHOCTH, pa3BUTHN MeAWIUHEI [ToHsATHE
0 HAyYHBIX METO/IaX IMO3HAHMS BEIIECTB U XUMHUIECKHAX PEaKIIHN
[IpencraBnerns 00 0OMNX HAYYHBIX TPUHIMIIAX TPOMBIIIICHHOTO MTOTyYeHHUS Ba)KHEHIIINX BEIIECTB
YenoBek B MHpE BEIIECTB H MaTEPHAJIOB: Ba)KHEHIIINE CTPOU- TEIbHBIC MaTePHAJIbl, KOHCTPYKIIMOHHBIC MaTePHAIIBL,
KpacKH, CTEKJIO, KEpaMHUKa, MaTEPUANbl JJIs AJIEKTPOHUKH, HAHOMATEPHAaJbl, OpPraHMICCKHE U MUHEPAIbHBIC YI00OpCHHUS ¥27,V39, 312,
XuMusl 1 37J0pOBbE YCIOBEKA: TPABHUIIA HCIIOIB30BAHUS JICKAPCTBEHHBIX MPEMApaToB; MPaBiiia 0€30MacHOro 314
WCIIOJIb30BaHUs MTPENapaToB OBITOBON XUMHH B IOBCEAHEBHOM KHU3HH
IpakTryeckue 3aHATH
CamocrosTenbHas padoTa 00yJaromuxcs
Pedepar
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI
M3ydenne pekoMeHIOBaHHBIX HCTOYHUKOB IIPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTalnu
Buoaorus
Tema 17. buonoruss | Conepranne yaeGHOro MaTepuaa: | V42,315




KaK HayKa

Jlexuusa

Bronorus xak Hayka. CBsI3b OMOJIOTHH C 0OIIECTBEHHBIMHU, TEXHUIECKAMHU U APYTUMH €CTECTBEHHBIMHI HayKaMH,
(dbunocoduelt, STUKOHN, ICTETUKON U TTpaBoM. Postb 6ronoruu B popMUPOBaHUN COBPEMEHHONW HAYIHOUW KapTHHBI MUPA.
CucreMa OMOJIOTMUECKHUX HAYK.

MerTo/1pI TO3HAHUS KUBOW IPUPOBI (HAOII0AEHNE, SKCIIEPUMEHT, OIIMCAaHNE, N3MEpeHNne, KiIacCu(UKarus,
MOJICTIMPOBaHNE, CTaTHCTHYECKass 00paboTKa TaHHBIX).

Hemonctpanuu:

Ioptpers: Y. Hapsun, I Mennens, H. K. Kombnos, [x. Yorcon u ®. Kpuk.

Tabnuue! 1 cxembl: «MeTOBI TO3HAHUS KHUBOH MPUPOJIBD».

HpaKTI/I‘IeCKI/Ie 3aHATHA
HpaKTI/I‘leCKaH pa60Ta Ne 1. «Mcnonb3oBaHue Pa3JUIHbIX METOAOB IMPHU N3YYCHUU OMOJIOTHYECKUX OOBEKTOBY.

CamMocrosTenbHas padoTa 00yJaromuXCs

Pedepar

[ToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOTIPOCHI

W3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJI'OTOBKE K MPOMEXKYTOYHOH aTTeCTallin

Tema 18. J)Kusslie

Coneprxanne yueOHOTo MaTepHaa;

CHUCTEMBI B UX Jlexnusa
OopraHu3aIus JKuBble crcTeMbl (OMOCHCTEMBI) KaK MpeAMeT N3ydeHHus: Onosiorud. OTINYHe KUBBIX CHCTEM OT HEOpraHUIECKOH
TIPUPOMBIL.
CBoiicTBa OHOCHCTEM H UX pa3HOOOpa3ne. YPOBHH OpraHM3AINH OMOCHCTEM: MOJICKYIISIPHBIH, OpraHOUTHO-KIETOYHBIH,
OpTaHU3MEHHEIH, TOMYIAIIHOHHO-BUIOBOM, SKOCHCTEMHEIH (OHMOTCOIIEHOTHIECKHUH ), OHOCEePHBIH.
Hemoncrtparnuu: V42 316
Ta0numer 1 cxembl: «OCHOBHBIC IPU3HAKH JKU3HNY, «YPOBHHU OPraHU3AIUH KUBOU TPUPOIBI. ’
O6opynoBanue: mozens mosekynsl JTHK.
IIpakTHyeckue 3aHATH
CamocrosTenbHas padoTa 00yJarouXxCs
Pegepar
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI
M3ydenne pekoOMeHIOBaHHBIX HCTOYHUKOB ITPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTallnu
Tema 19. CopepxaHre yaeOHOT0 MaTepuaia:
XuMudeckuii coctaB | Jlekuus
U CTPOEHHE KIETKH | XUMHYECKHHA COCTaB KIETKH. XUMHUECKUE FIIEMEHTHI: MaKpO3JIEMEHTHI, MUKPOAJIeMeHTHI. Boga n MuHepaibHbIe
BEIIIECTBA.
OYHKIIUN BOABI 1 MIHEPATBHBIX BEIIECTB B KiIeTke. [logaepxanne oCMOTHYECKOTo OanmaHca.
benku. CoctaB u cTpoeHne 6eK0B. AMHHOKHCIOTEI — MOHO- Mephl 0esTkoB. HezaMeHuMBbIe 1 3aMEHUMBIC
AMUHOKHUCIIOTBL. AMUHOKHCIIOTHBIH COCTaB. Y POBHH CTPYKTYPHI OCIKOBOI MOJICKYIIBI (TICPBUYHAS, BTOPUYHAS, TPCTUIHAS v45.316. 317
Y YeTBEPTHYHAsI CTPYKTYpa). XMMHUUECKHE CBoiicTBa OenkoB. bronornyeckne GyHkunu 6enKos. 318 ’ ’ ’

®depMeHTH — OHMOJIOTHYECKUE KaTanu3aTopbl. CTpoeHHE (pepMEHTA: aKTUBHEIH LIEHTP, CyOCTpaTHAasl CCIIM(QUIHOCTD.
KodepmenTsl. Butamusbl. OTinuns GepMEHTOB OT HCOPTaHHYECKIX KaTaIH3aTOPOB.

YraeBopl: MOHOCAXapH bl (TIH0K03a, prH003a U Ie30KCUPH003a), AUcaXxapH bl (caxapo3a, JIAKT03a) U MOIUCaXaPH/IbI
(kpaxMmai, TIIMKOTeH, 1IeJUTI0103a). bronorndeckne GyHKIIUN YTIIE€BOIOB.

Jlunuaer: Tpurnuepunst, Gochomnuabl, crepoussl. ['uapodunsHo-ruapodoOHbIe cBOMcTBa. brionorudeckue GpyHkun
munraoB. CpaBHEHHE YIIIEBOJOB, OSIKOB M JIUMH/0B KaK HCTOYHUKOB SHEPTHH.

Hyxneunossie kucinotel: JIHK n PHK. HykieoTuap — MoOHOMEpHI HYKIEeHHOBBIX kKucioT. Ctpoenue u pynkmmn JJHK.




Crpoe vue u pyaxmun PHK. Bunet PHK. AT®: crpoenne n @ynkiun. Llutomorns — Hayka o xiretke. Knetounas reopus
— IpuUMep B3auMOJIeHCTBHS e U (aKTOB B HAYYHOM ITO3HAHUU. MeTOo b

W3yYCHUS KICTKH.

KreTka kak meiocTHas xuBas cucrema. O0mue Mpu3HaKy KISTOK: 3aMKHYTasi HapyXHast MemOpana, moiekynsl JJHK kax
TeHETHYECKHIl anmapar, cucTeMa cuHTe3a Oelika.

Twure! KIIETOK: 3yKapHOTHYecKas ¥ MpokapuoTudeckas. OcCOOCHHOCTH CTPOSHHUS MPOKApUOTHYECKOH KieTku. Kierounas
creHka Oakrepuil. CTpoeHue syKapuoTHYeCKOH KiieTKi. OCHOBHBIE OTJIMYUS PACTHTENILHOM, )KUBOTHOM 1 rpnOHON
KJIETKH.

[ToBepxHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs CTEHKA, NIMKOKAINKC, X QpyHKiuu. [Tnasmatnueckas memOpana, eé
cBoiicTBa 1 GpyHKIMHK. [{uTonnasma u e€ opranouasl. OgHomemOpanHble opraHouns! kinetku: JI1C, anmapat ["onbmxw,
n30coMel. [ToryaBTOHOMHBIE OpTaHOHIBI KJIETKH: MUTOXOHAPHH, TacTHABL. [Iponcxoxkaenne MUTOXOHIPUH U TUTaCTHI.
Buner mutactun. HememOpaHHBIE OpraHOUIB! KIETKA: pHOOCOMBI, KJIETOUHBIN IICHTP, IICHTPHOJIN, PECHUYKH, KTy THKH.
DyHKIMHA OPTaHOUJIOB KJIETKH. BKirtoueHus.

Snpo — perynsaTopHBIA HeHTp KIeTKH. CTpoeHue sAapa: snepHas 000I09Ka, KapuoIia3Ma, XpOMaTHH, SAPBIIITKO.
XpOoMOCOMBI.

TpaHcropT BelecTB B KIIETKE.

Hemonctpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pan-
kiuH, K. M. bap.

Juarpammsl: «PacnpeneneHre XUMHIUECKUX JIEMEHTOB B He- )KUBOU npupoge», «PacmpeneneHre XMMUYeCKUX YIEMEHTOB
B KMBOI IpUpoae».

Tabmmmer u cxemsl: «llepronndeckas TabnuIa XUMAYECKUX JIEMEHTOBY, «CTpoeHHE MOJIEKYIBI BOAB, «brnocuHTe3
OenKka,

«Ctpoenue MoseKkyIbl Oenkay, «Ctpoenue Gepmentan, «Hykmennossie kuciotsl. JTHK», «Ctpoenune monexynbl ATDy,
«CtpoeHne 5yKapuOTHIECKOH KIETKI», «CTpoeHne )KUBOTHOH KIETKI», «CTpoeHHe pacTHTENBHON KIETKI», «CTpoeHne
MPOKApPUOTHIECKON KIeTKH», «CTpOCHHE sapa KIETKH», «YTIEBOMBIY,

«JTunuasy.

O06opyznoBaHue: CBETOBOH MUKPOCKOII, 000pYyI0BaHKE JIJIsl IPUTOTOBIICHNUS TIOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB;
MUKpOIpenapaThl pACTHTENBHBIX, )XHBOTHBIX W OAKTCPHAIBHBIX KICTOK.

[IpakTHueckue 3aHATHA

JlabopatopHas padora Ne 1. «/3ydyeHne KaTauTHYECKOH aKTHBHOCTH ()EpPMEHTOB (Ha MpUMepe aMUIIa3bl MM KaTajlasbl)».
JlabopaTopHas pabota Ne 2. «/3ydyeHne cTpoeHUs KJIETOK PACTEHUH, )KUBOTHBIX M OAKTEpHH 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax 1 uX ONHCaHHUEe.

CamocrositesnbHas paboTa 00y4aromuxcs

Pedepar

IoaroToBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKkOMEHI0BAHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXKYTOYHOH aTTeCTalliy

Tema 20.
KusuenesarenbHOCTD
KJIETKH

CopepxaHrie yaeOHOT0 MaTepuaia:

Jlexnusa

OOMeH BemecTB, WM MeTaboIm3M. ACCUMUIATUS (TTIAaCTHYESCKH OOMEH) W JUCCUMUIISAIUS (DHEPreTHYeCKUd OOMEH)
— IIB€ CTOPOHBI €IMHOTO TpoIiecca MeTabonn3Ma. Poib 3aKOHOB CO- XpaHEHHs BEIIECTB W SHEPIHH B IMOHUMAaHUH
MeTabonm3ma. THIbl 0OMEHAa BEIIECTB: aBTOTPO(HBIN U reTepoTpodHbIA. Posib hepMeHTOB B 0OMEHE BEIIeCTB U
MPEBPAIlCHHH YHEPTUH B KIIETKE.

®dorocunTe3. CBeToBas U TeMHOBas (a3wl hotocuHTe3a. Peaknmu poTocunresa. DhhekTHBHOCTh (POTOCHHTE3a. 3HAUCHHUE

y43,317




(dhoTocuHTe3a A1 KU3HU Ha 3emiie. BiusHue ycnoBmii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIIEHUS €T0
MPOAYKTHBHOCTH y KYJIBbTYPHBIX PACTEHUH

XemocuHTe3. XeMOCUHTE3UpYIoNTue OakTepuu. 3HAaYeHNE XeMOCHHTE3a JIJIs )KU3HHU Ha 3eMIie.

OHepreTryeckuil OOMeH B KJIeTKe. PaciienyieHne BeImecTB, BEIIEICHHE U aKKyMYJIHUPOBaHHWE SHEPTHH B KICTKE. OTaIlbl
sHepreTudeckoro ooMena. I'nmukonms. bposkenne n ero Buasl. KuciiopoaHoe okuciieHHe, NN KJICTOYHOE JIBIXaHHE.
Oxwucnu- TensHoe pochopunuposanue. DPHEeKTHBHOCTh YHEPTETHIECKOTO 0OMEHa.

Peakuuu matpuynoro cuntesa. I'enernueckas unpopmanus u JJHK. Peanuszanus renetrnueckort HHGOpMAIUK B KICTKE.
I'enetnueckuii kon u ero cBoiictBa. Tpanckpumms — marpuusslii cuH- Te3 PHK. Tpancmsiuns — Onocunres Gernka.
Oransl Tpancsinuy. KogupoBanne amuHokucnor. Posis pubocom B OnocunTe3e Oenka.

Hexnerounsie Gpopmbl sxu3HM — BUpychl. Mctopust oTkpsiTHs Bupycos (J.11. MiBanoBckwmit). OcOOEHHOCTH CTPOEHHS U
JKU3HEHHBIH UK BUPYCOB. bakreprodaru. bone3nu pacTeHuit, )KHBOTHBIX U YEJIOBEKA, BhI3bIBACMbIe BUpycamMu. Bupyc
nmmyHoaedumuTa yenoseka (BY) — Bo3oyaurens CIIM/{a. OGpaTHast TpaHCKPHIILINS, peBepTa3a 1 HHTErpasa.
IIpodwmnakTrka pacpocTpaHEeHUs BUPYCHBIX 3a00JIeBaHUH.

JemoHcTpanuu:

TToptpetst: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmure! 1 cxeMbl: «TUTBI TUTaHUNY, «MeTabomu3my», « MUTOXOHIPHSY, « DHEPTETHUECKUN 00OMEH, «XITOPOTLIACT,
«®Dorocuntes», «Crpoenne JJHK», «Crpoenne n pyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «I eHeTnyeckuit Komy,
«Bupyce»,

«bakrepnodarn», «Crpoenne u xxnu3HeHHbIN nuki Bupyca CIIM/a, 6akrepuodaray, «Permmmkarust JJTHK».
Oo6opynoBanue: Moaenu-ammuiukanuu «Y nsoenue JJHK u tpanckpunmmsn», «buocunres 6emkay, «CTpoeHHE KICTKI;
Mojenb cTpykrypel JTHK.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrosTenbHas padoTa 00yJaromuXxCs

Pedepar

[MoaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOTIPOCHI

W3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJI'OTOBKE K MPOMEXKYTOYHOH aTTeCTallin

Tema 21.
Paszmuoxxenue u
WH/IWBUAYaIIbHOE
pasBuTHe
OpraHu3MoOB

Coneprxanne yueOHOTo MaTepHaa:

Jlexnusa

KiteTouHblii WK, WM JKU3HEHHBIA UK KieTkn. MHTepdaza m muto3. [Ipomecchl, mpoTekaromue B HHTepdase.
Perumukanus — peakmust Matpuanoro cuate3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH HA00Op — KapUOTHII.
JIMTUTONAHBIN ¥ TaIUTOMIHBINA XpOMOCOMHBIE Habopbl. XpoMatusl. [luTonorndaeckre OCHOBBI Pa3MHOKEHUS 1
WHAUBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue xknetku — muto3. Cragun mutosa. [Ipoueccsl, Npoucxoasiiue Ha pa3HbIX CTaAusIX MUTO3a. buonoruueckuii
CMBICIT MUTO34.

IIporpammupyemasi Tubellb KIETKH — arlonTo3.

®DopMBI pa3MHOXKCHHUS OPTaHU3MOB: OCCIIONOE U MOJIOBOe. BUABI 0ecrmoioro pa3MHOXKCHHUSA: JeleHHE HaIBOC,
MOYKOBaHUE

OJTHO- 1 MHOTOKJIETOYHBIX, CITOPO0Opa30BaHNe, BET€TaTHBHOE pa3MHOXKeHne. VIcKkyccTBeHHOE KIIOHMPOBaHUE
OpPTaHU3MOB, €T0 3HAYCHHE IS CEICKIIHN.

[TomoBoe pa3MHOXKEHHE, €T0 OTIMYHS OT OECIIONOTO.

Meiio3. Craguu Meiio3a. [Ipormecchl, MpoucxoasaIIye Ha CTaausix Meio3a. [loenenne xpomocoM B Meiiose. KpoccuHrosep.
Bbuonoruueckuii cMbICa ¥ 3Ha4E€HUE MeH03a.

l'amerorenes — mporiiecc 0Opa3oBaHUs MOJOBBIX KIETOK Y KU BOTHBIX. [10JTOBBIE jKeJIe3bl: CEMEHHUKHU U TUYHUKH.
O0pa30B HUE U PA3BUTHE MOJIOBBIX KIIETOK — ramer (CIepMaTo30u], SHICKICTKA) — CIIepMAaTOTreHe3 1 OOTCHE3.
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Oco0eHHOCTH CTPOSHHS SHIEKIETOK U criepMaro3ou0B. Omiogoreopenue. [laprenorenes. HANBUAYanbHOE pa3BUTHE
(onTOTEHE3). DMOpHOHATBHOE pa3BUTHE (3MOpHOTEHE3). DTarbl SMOPHOHAIEHOTO PA3BUTHS Y IO3BOHOYHBIX )KHBOTHBIX:
npo0iieHne, racTpyJsinus, opraHoreses. [loctamOpuonansHoe pa3sutue. THIIBI TOCTIMOPHOHATIBHOTO pa3- BUTHS:
npsMoe, HeTpsiMoe (TMIMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPTraHU3MOB; (PaKTOPHI, CITOCOOHBIC BBI3BIBATH BPOK-
NEHHBIC YPOJICTBA.

Poct u pa3zeutue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHHS: CTPOCHUE CEMEHH, CTATUH Pa3BUTHUS.

Hemonctpanuu:

TaOnuuel 1 cxeMbl: «DOpPMBI Pa3MHOXKCHUS OPTaHH3MOBY,

«/IBOIHOE OILIOZIOTBOPEHHE Y IIBETKOBBIX PACTCHHUI Y, «BereTaTuBHOE pa3MHOXKCHHE pacTeHUil», «/leneHue kieTku

OakTepuii»,
«CTpoeHue TMOJIOBBIX KIETOK», «CTpoeHUEe XPOMOCOMBI», «Kite TOUHBII muki», «Pemmukamus — JITHK»,
«MHuTO3Y%, «Melio3y, «IIpsiMoe u HenpsiMOe pa3BUTHE», «]'aMeTOreHe3 y MIIEKOIUTAIOIINX U YEJI0BEKay,

«OCHOBHEBIC CTaINN OHTOTEHE3a.
ObopynoBaHHe: MEKPOCKOI, MEKpoIIpenapaTsl «CIepMaTo30uIsl MIIEKOITATAIOIIET0», «SIHIIeKIeTKa MIEKOUTAIOIETOY,
«KapnoknHes B KJIeTKax Kopemnka JiyKa», «Jleinenne kinerkny; moaens JJHK, Monens meradaznoi XpOMOCOMBEI.

IIpakTuueckue 3aHATHSA
Jlaboparopras padota Ne 3. «HabmroaeHne MuTO3a B KJIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX MUKPOTIpErapaTax».
JlabopatopHnas paboTa Ne 4. «/3ydeHue cTpOeHUsI MOJIOBBIX KJIETOK HAa TOTOBBIX MHKPOIIPEIapaTaxy.

CamocrositenbHas paboTa 00yJaromuxcs

Pegepar

[ToaroroBka NMCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

M3yyeHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPU MOJI'OTOBKE K NPOMEXKYTOYHOH aTTeCTalln

Tema 22.
HacnenctBeHHOCTH
M U3MEHYUBOCTH
OpraHu3MOB

Cosiepkanre yueOHOro MaTepHaa;

Jlexnun

IIpenmer u 3a1aun reHeTUKH. VICTOpHS pa3BUTUS TE€HETHKH. POJIb IUTOIOTHH U SMOPUOJIOTHH B CTAHOBIICHHH TCHETHKY.
Bxnan poccuiickux u 3apyOeKHBIX YIEHBIX B pa3BUTHE TCHETHKH. METOIbI TeHETHKH (THOPUIOIOTHIESCKHM,
IIUTOTCHETHYECKH, MOJICKYIISIpHO-TeHeTHYeCKHii). OCHOBHBIE TeHETHUECKUE MOHTHS. [ eHeTH4ecKasi CHMBOJIHKA,
UCTIONIb3yeMast B CXeMaxX CKPEIIUBaHUH.

3aKOHOMEPHOCTH HACJIEeIOBAHUS IPU3HAKOB, yCTaHOBIEHHBIE I'. MenneneM. MoHOrHOpHIHOE CKpeIUBaHme. 3aKOH
eanHo00pa3us THOPHIOB MEPBOTO TOKoNIeHH. [IpaBriio roMuHNpOBaHMA. 3aKOH pacHIeIIeHHs IPpHU3HAKoB. [ mmoresa
9iCcTOTHl TameT. [loHOe 1 HenmoJIHOe JOMUHUPOBAHKE.

JuruOpunHoe CKpenrBanue. 3aKOH HE3aBUCUMOTO HACJICAOBAHUS TPU3HAKOB. [{UTOreHeTHYEeCKHE OCHOBBI JJUTHOPHUITHOTO
CKpEIIMBaHUs. AHAIU3UPYIOLIEe cKpeluBanue. Vcrnonb30BaHle aHaTU3UPYIOLIETO CKPEIIMBAHUS JJIsl OTIpeeIICHUs
TCHOTHIIA OCOOU.

CueruieHHOE Hace[oBaHue nMpu3HakoB. Padora T. MopraHa 1o CIeIecHHOMY HacJIeJOBaHUIO reHoB. Hapymienue
CLEIUICHHUSI TEHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMOCcOMHasl TeOpHsl HACIEICTBEHHOCTHU. | eHeTHUeCKHE KapThl.

I'enernka moma. XpoMOCOMHOE OIpeneNieHre T0a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMEL. ['oMoraMeTHbIe 1
reTeporaMeTHbIe Opranu3Mbl. HaciienoBaHue MprU3HAKOB, CIETUICHHBIX C TTOJIOM.

W3meHunBOCTh. BUIBI N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIIEICTBEHHAS. POJIb cpeibl B HEHACIEACTBEHHON
M3MEHYMBOCTH. XapaKTepUCTHKa MOAN(DHUKAIMOHHOW U3MEHUYNBOCTH. BapnaninoHHBIN Pl ¥ BaprallnOHHAs KPHUBasl.
Hopwma peaxmim npuznaaka. KonmuecTBeHHBIE U KadeCTBEHHBIE IPU3HAKN M UX HOpMa peakunu. CBoOHCTBa
MOTU(PUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBenHasi, WM TeHOTUIIYECKAs], U3MEHYNBOCTh. KOMOMHATHBHASI N3MEHYHMBOCTh. Mel03 H OJI0BO# mporece —
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OCHOBa KOMOMHATHBHON M3MEHYMBOCTH. MyTallMOHHAs U3MEHIMBOCTh. Kimaccudukaiys MyTauii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa M IPpUIHHBEI MyTalrii. MyTtareHHbIe (pakTOpBL. 3aKOH TOMOJIOTHIECKHX PSIZIOB B
HacyencTBeHHOM n3MenuuBocty H. 1. BaBunosa.

BresnepHast HacIeICTBEHHOCTh M U3MEHINBOCTb.

I'eneruka yenoBeka. Kapuorum yenoBeka. OCHOBHBIC METO/IbI TCHETHKH YETIOBEKA: TCHEAIIOTHUYCCKUHN, OIM3HEIOBEIH,
[UTOTCHETHYCCKHH, OMOXUMHUYCCKHUH, MOJICKYIsIpHO-TeHeTHUecKuil. Co- BpeMEeHHOE OIpe/Ie/icHIE TeHOTUTIA:
MOJIHOTEHOMHOE CEKBEHHPOBAaHKE, TeHOTUIIHPOBaHKE, B TOM uucie ¢ nomoibto [111P- ananuza. Hacneacreennsie
3a00JICBaHMs YETIOBEKa: TCHHBIC 00JIC3HU, OOJIC3HH C HACICICTBCHHOM MPEAPACIION0KEHHOCTHIO, XPOMOCOMHBIE OOJIC3HU.
Comartuveckue ¥ reHepaTuBHbIC MyTali. CTBOJIOBBIC KICTKH. [[pUHIHUITEI 3I0pPOBOTO 00pa3a )KU3HHU, TUATHOCTUKH,
NPOPHUIAKTUKY U JICYCHHS TEHETHYSCKUX 00ie3Hel. MeMKO-TeHeTHIeCKOe KOHCYIBTUPOBaHNEe. 3HAYCHUE MEAUIIUTHCKON
TeHETUKH B IIPEIOTBPAIICHIH U JICUCHUHN TeHETUUECKUX 3a00JIeBaHNH JeIOBEKa.

JemoHcTpanuu:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B Tumodees-Pecosckuii, H. UI. BaBumnos.
Tabaumer u cxemsl: «KMOHOTHOPHIHOE CKPEIIMBAHNE U €T0 IIUTOTEHETHIECKAsk OCHOBaY, «3aKOH PACIICTUICHUS H €r0
IIUTO- TCHETHYECKasi OCHOBaY, «3aKOH YHCTOTHI TaMeT», «AurndpuaHoe ckpemuBanuey, «Llutomornaeckne 0OCHOBEI
JTUTHOPHUIHOTO CKpeNIuBaHusm», «Meio3», «B3anmoielicTBHE allJIeIbHBIX TEHOBY, «I eHeTHYeCKUe KapThl pacTCHUM,
JKUBOTHBIX U YeJIOBEKay, «['eHeTuka nojay, «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLUEIUIEHHOTO C MosioM», «Kapuotursl
YeJIOBEKa U JKUBOTHBIXY,

«Bunmel m3MeHYMBOCTHY, «MOTU(PHUKAIIMOHHAS W3MEHYHBOCTHY,

«HacnenoBanue pesyc-dakropa», «['eHEeTHKa TPYyHI KpPOBHY,

«MyTalnoHHas U3BMEHYUBOCTD.

ObopynoBanue: MOAETH-aMUIKaINN « MOHOTHOpHIHOE CKpemuBanue», «Hemomnoe noMmuanpOBaHuey, «urudpuaHoe
ckpenrBanney, «Ilepekpéct XxpoMocom»; MUKPOCKOIT 1 MUKpoTtipanapat «Jpo3odmna» (Hopma, MyTarmn GOpMBI
KPBUTBLEB U OKPACKH Tea); repOapuii «I"opoX OCEBHON Y.

IIpakTuueckue 3aHATHSA

JlabopatopHnas pabota Ne 5. «/3ydeHne pe3ynIbTaToOB MOHO- THOPHIHOTO ¥ TUTUOPHUAHOTO CKPEIIUBAHUA Y Ap030(HisI Ha
TOTOBBIX MUKpPOIIpEnapaTaxy».

Jlaboparopras padota Ne 6. «V3yueHne MOIUPUKAIMOHHONW N3MEHIMBOCTH, TIOCTPOSHUE BAPHALIMOHHOTO PAaa U
BapHUaIlMOHHON KPUBOII».

JlabopatopHras padoTa Ne 7. « AHaNHU3 MyTaluil y 1po30(IIBI Ha TOTOBBIX MUKPOTIPEIIapaTaxy.

IpakTryeckas pabora Ne 2. «CocTaBieHHE ¥ aHAIN3 POJOCIOBHBIX YEJIOBEKaY.

CamocrositesnbHas paboTa 00yJaromuxcs

Pedepar

[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOITPOCHI

M3yyeHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPU MOJTOTOBKE K MPOMEKYTOYHOH aTTeCTaln

Tema 23. Cenexuus

Conepkanre yueOHOT0 MaTepHaa;
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OpTraHHU3MOB.
OCHOBBI
OHMOTEXHOJOTHHI

Jlexuusa

Cenexnus Kak HayKa U Ipolecc. 3apoxaeHne celeKInu 1 foMectukanus. Yuenne H. V1. BapniioBa o meHTpax
MIPOMCXOXICHHUS H MHOTO00Pa3Hs KyJIbTypHBIX pacTeHHH. LIeHTphI MPOMCXOKACHNS TOMAITHIX KUBOTHBIX. CopT,
opoJa, MTaMM.

CoBpeMeHHBIC METOIBI CENCKIIH. MacCOBBI 1 MHIUBUAYAIBHBIA OTOOPBI B CEJICKIIUU PACTCHHHA M KHBOTHBIX.
OrneHka 3KC Tepbepa. bIM3KopoCTBeHHOE CKpeluBanne — WHOpuauHT. Uncrtas muHus. CKpeluBaHUe YHCTHIX JTHHUH.
I'ereposuc, wiu rubpuaHas cuiia. HepoacTBeHHOE ckpelnuBanue — ayTopunuar. OtaanéHHas ruOpuau3anus u eé
ycnexu. MIckyccTBeHHBIN MYT T'€He3 U MOJIyYeHHE MOTUIUIONA0B. JJOCTHKEHHUS CENEKIINY PACTEHU, Y)KUBOTHBIX U
MHUKpPOOPTaHU3MOB.

BuoTexHonorus Kak orpacib npou3BoicTBa. [ eHHas HHKeHepHs. JTarnbl co3faanus pekomounantro JJHK u
TPaHCTEHHBIX opraHn3MoB. Kietounas nmkeHepus. Kietodnsie KymsTypsl. MUKPOKIOHAIEHOE Pa3MHOKEHHE PACTCHHH.
KionnpoBaHme BEICOKOTIPOYKTUBHBIX CEIbCKOX03IHCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKUE U ITHIECKHE TIPOOIEMBL.
I'MO — re"eTrdecku MOIU(DUIIMPOBAHHBIE OPTAHU3MEI.

JemoHcTpanuu:

IToprpetsi: H. Y. BaBuios, 1. B. Muuypus, I'. 1. Kapne uenko, M. @. IBaHOB.

Tabauie! u cxemsl: KapTa «LIeHTpBI IPONCXOXKICHUS ¥ MHOT000pa3ns KyIbTYPHBIX pacTeHui», «[lopoas! momanramx
JKMBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanénnas rudbpuanzamnusy», «Padotsr akanemuka M. ®. Banosay,
«JTonunnounaus»,

«O0BeKTH OMOTeXHOJOTHIY, «KIIeTOYHBIE KYIBTYphI U KIIOHHPOBaHUEY, «KOHCTpyHpOBaHUE U MEPEHOC TCHOB,
XPOMOCOMY.

O0opynoBaHue: MYJSDKH IDIOZOB M KOPHEILIONOB JUKHUX (DOPM M KYJIBTYpPHBIX COPTOB PaCTCHHUN; repoapuit
«CenbCKOX03SIICTBEHHBIE PACTEHUS.

IIpakTuueckue 3aHATHS

Okckypenst «OCHOBHBIE METOABI M JOCTIKCHHS CEJICKIINN PACTEHIH 1 )KUBOTHBIX (HA CEJICKIIMOHHYIO CTAaHIIHIO,
TUIEMEHHYIO (epMy, COPTOHCIIBITATeNFHBIN YIaCTOK, B TEINIMYHOE XO3SHCTBO, Ta00paTOPHIO arpOYHUBEPCUTETA UITH
HAy4YHOTO IIEHTPA)».

CamocrosTenbHas paboTa 00yJaroInuXxCst

Pedepar

IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHEIC BOIPOCHI

M3ydeHue pekOMEeHI0BaHHBIX UCTOYHUKOB MPH MOJTOTOBKE K MPOMEKYTOYHON aTTeCTalluu

Tema 24.
DBOJIIOLIMOHHAS
6uosiorust

Cosiepkanre yueOHOro MaTepuaa;

Jlexmus

[IpennocelIKN BOSHUKHOBEHHUS IBOJTIOIIMOHHON TEOPHH. DBOIOIMOHHAS TCOPHs U ¢€ MecTo B Onosoruu. Biusaue
9BOJIIOIUOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBHIETEIbCTBA IBONIONMH. [1aJICOHTONOTHYECKHE: TIOCIEI0BATEIIFHOCTD MOSBICHUS BHIOB B MAJICOHTOIOTHUCCKOM
JIETOTINCH, TIepexoaHbie hopMbl. broreorpaduueckre: cXoacTBo U paznuare GpayH u GIop MaTEPUKOB U OCTPOBOB.
OMOPHOTIOTHYECKHUE: CXOACTBA M Pa3NuIHs YMOPHOHOB PAa3HBIX BHIOB II03BOHOYHBEIX. CpaBHUTEIHFHO-AaHATOMUYECKHE:
TOMOJIOTHYHBIE, aHAJIOTUYHEIE, PyANMEHTAPHBIE OPTaHbl, aTaBU3MBI. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METabOINYECKHX ITyTeH Y BCEX OPraHM3MOB.

OpomonnonHas teopus Y. lapsuna. [Ipearnocsuikn BOSHUKHOBEHHS JapBUHU3MA. [IBIDKYIIIHE CHIIBI SBOJIIOIIUH BHIOB IO
JapBuny (M30B6ITOYHOE PAa3MHOKEHUE TIPU OTPAHMUEHHOCTH PECYPCOB, HeONpenea&HHast H3MEHINBOCTh, O0ph0a 3a
CyIIECTBOBAHHE, €CTCCTBEHHBIN 0TOOD).
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Cunrerndeckas teopus dBororuu (CTD) 1 €€ 0OCHOBHBIE TIOJIOKEHUS.

Muxpossosrorus. ITomymsamust Kak eqMHATA BIIA W YBOJIOIIH.

JBmxyuue cribl ((hakTopsl) SBOMOINH BHIOB B IpHUpoAe. MyTallMOHHBINA TPOIIecC ¥ KOMOWHATHBHAS N3MEHUYHUBOCTb.
TTonynsAmoHHbBIE BOJIHBI U Apeiid TeHoB. N30 u MUrparus.

EctecTBeHHbIi 0TOOp — HAMpaBIAIOMKNA (DAKTOP IBOIIOLUU.

®DopMBI eCTECTBEHHOTO 0TOOpA.

[Ipucoco0IeHHOCT OPTaHU3MOB KaK Pe3yiibTaT 3Boionuu. [IpuMeps! npucnocodaeHuid y opranuzmMoB. ApomMopdo3sl u
WM aIanTaluy.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHOBHBIC (DOPMBI BUAOOOPAa30BaHUS: TeOrpapUueCcKoe, IKOIOTHIECKOE.
Maxpoasosrorus. DopMer sBosroIMH: (HUITIETHYCCKAs, TUBEPTeHTHAsI, KOHBEPIeHTHAsI, TapaiuienbHas. HeoOpaTuMocTh
3BO JIFOIHH.

[IpoucxoxxaeHne OT HeCIeNHaIN3UPOBAHHBIX MPpeaKoB. [Iporpeccupyitomas cennann3anus. AJanTUBHAS pagluaiys.
JemoHcTpanuu:

IToprpersr: K. Jlummeir, XK.b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, D. I'ekkenn, ®@. Mriomrep,
A. H. Cesepiios.

Tabnuie! u cxemsl: «Pa3BUTHE OpPraHUYECKOT0 MHUpa Ha 3emiiey, «3apOIBIIIH TO3BOHOYHBIX KHUBOTHBIXY,
«ApPXEOTTEPUKCY,

«®Dopmbl OOpHOBI 3a CyIIECTBOBaHHUEY», «ECTECTBEHHBIA OTOODY,

«MHoroo0Opasue CoOpToB pacTeHH», «MHOroo0pa3ue mopoJ )KUBOTHBIX»,  «[lomymsanuny,  «MyTanuoHHAs
U3MEHUYUBOCTHY,

«Apomopho3sy, «nunoananramumy, «OOmas JereHepanus,

«IBmwxkymue cuisl dBomonnny, «Kapra-cxema mapmpyra myte- mectBust U. Jlapsuna», «boprba 3a cymiecTBOBaHHEY,
«IIpucrncobIeHHOCTh OPTaHu3MOBY, «I'eorpadudeckoe BHI000pa30BaHUE)», « IKOJIOTHUECKOE BUI000pa30BaHUEY.
Ob6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3THYHBIMH THIA- MU OKPAacKH; HAOOp TIOJOB U CEMSH; KOJUICKIINS
«[IprMeps! 3aUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX»; MAarHUTHAS MOJICITh

«OCHOBHBIC HAIIPABJICHHUS IBOTIONNNY; 00BEMHAS MOoeTh «CTPOSHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).
Broreorpagudeckas xkapra Mupa; KomwieKus «DopMbI COXpaHHOCTH NCKOTIAEMBIX KUBOTHBIX U PACTCHHUIN); MarHUTHAS
Moienb-amminkanus «[lepekpéct xpoMocomy; BiIaKHbIC Mpemnaparbl «Pa3BuTre HaceKoMOoroy, «Pa3BuTHeE JIATYIIKIY;
MUKpO- mpenapart «Jpo3odunay (Hopma, MyTarwu (OpMbI KPBUIEEB H OKPACKH TEIa).

[IpakTHueckue 3aHATHA
Jlabopatopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHYECKOMY KPUTEPHUION.
JlabopaTopHast padoTa Ne 2. «Onncanue npucrocoOIEeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTI0 XapaKTepay.

CamocrositesnbHas paboTa 00yJaromuxcs

Pegepar

[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXKYTOYHOI aTTeCTalliy

Tema 25.
BosaukHOBEHHE N
pa3BUTHE )XKU3HU HA
3emie

Coneprxanne yueOHOTo MaTepHaa:

Jlexnun

JloHayuHbIe IPEACTABICHNUS O 3apOXKICHUH KHU3HU. HaydHble rHmoTe3s! BOSHUKHOBEHHMS JKU3HH Ha 3eMile: abNOreHes u
HaHCTepMHsl. XUMHUYEcKast 9BOTIONNs. AOMOTEHHBII CHHTE3 OPIraHUYECKUX BEIIECTB U3 HEOPTaHNIECKHUX.
OKCHepuMEHTaIbHOE MTOATBEPKACHIE XUMHIECKOH 3Botonny. HauanpHble Tamns! Ononorndeckoi spoaonnu. I'unoresa
PHK-mupa. ®opmupoBanue MeOpaHHBIX CTPYKTYP U BOZHUKHOBEHHE TIPOTOKJICTKH. [IepBhIe KIETKH M UX 3BOJIOIHSI.
DOpMHUPOBAHUE OCHOBHBIX TPYIN JKHUBBIX OPTaHU3MOB.

PasButue xxu3Hu Ha 3emine 1o spam u nepuojam. Karapxeil. Apxelickas u npotepo3oiickas 3psl. [laneosolickas 3pa u eé
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MePHOBI: KEMOPHICKHUH, OPIOBUKCKHNA, CHUTYPHHCKHH, IEBOHCKHII, KAMEHHOYTOJILHBIH, TTEPMCKHUH.
Me3so3oiickas 3pa 1 e€ neproabl: TPHACOBBIN, IOPCKUi, MenoBoi. KaitHo30lickast apa 1 e€ nepro/ibl: ajgeoreHOBbIH,
HEOT€HOBBIM, aHTPOTIOTE€HOBBIH.

XapaKTepI/ICTI/IKa KimMarta M reoJIOrM9€CKUX IMpoI1eCCoOB. OCHOBHBIE STaITbI OBOJIIOIIMHU PACTUTCIIBHOTO U )KUBOTHOT'O MHUpa.

Apomopd03bl Yy pacTeHUH U KUBOTHBIX. [10sBICHNE, PaCIBET M BEIMAPAHUE TPYII KUBBIX OPTaHU3MOB.

CucTemMa OpraHUYECKOr0 MUPA KaK OTpaKeHHE 3BONIOIMYA. OCHOBHBIC CUCTEMATHUECKUE TPYIIIBI OPTraHU3MOB.
DBOJTIONUS YeIOBEKA. AHTPOIIONOTHS KaK Hayka. Pa3BuTre mpeIcTaBIeHUI O MPOUCXOKICHUN YeIOBeKa. MeTo b
U3ydeHUsI aHTpororeHe3a. CXoICTBa U pa3Iyus YeIOBEKa U )KUBOTHBIX. CHCTEMaTHYECKOE TIOI0KEHUE YCITOBEKA.
JBmxyuue cuisl ((akTopsl) aHTpornorene3a. HacinenctBeHHass U3MEHYHBOCTD U €CTECTBEHHBINA 0TOOp. OOIIeCTBEHHBII
00pa3 KU3HU, U3TOTOBJICHUE OPYAHUNA TPYla, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMHN YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenbii, YemoBek mpsiMoxoasmiuii, YemoBek
HeaHJepTaIbCKUH, YenoBek pa3yMHbIi. Haxonku HCKOMMaeMBIX OCTaHKOB, BpeMs CYIIIECTBOBAHUSA, 00JIaCTh
pacmnpocTpaHeHus, 00bEM FOJIOBHOT'O MO3Ta, 00pa3 XKU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE PAChl: €BpOTICOMIHAS (€Bpa3nuiicKasi), HeTpO-aBCTPATONIHAS (IKBATOPUATbHAS),
MOHTOJIOM/IHAS (23MaTCKO-aMEepUKaHCKast). UepThl MPUCTIOCOOICHHOCTH NPeACTaBUTENEH YeTOBEUECKUX pac K YCIOBHUIM
cymecTBoBaHMA. EnquHCTBO YenmoBedyecknx pac. KpuTtruka conpanbHOrO JapBUHA3MA U pacu3Ma.

Hemouncrpanuu:

Ioptpetsr: @. Penn, JI. Ilactep, A. Y. Onapun, C. Munnep, I'. IOpu, Y. {lapsus.

Ta0nume! u cxemsl: «Bo3aukHOBeHUE CONHEYHOMN CUCTEMBIY,

«Pa3BuTHe OpraHMYecKoro wmwupay, «PacTuTenbHas KIIETKa»,

«KuotHas xietkay, «[IpokapuoTmueckas KieTkay, «CoOBpeMeHHas CUCTEMa OPraHMIeCKOro Mupay, «CpaBHEHHE
AHATOMYECKHUX YePT CTPOCHHUS YEJIOBEKa M YEIIOBEKOOOPA3HBIX 00E3bIHY,

«OCHOBHBIE MECTa TAJICOHTOJIOTHYECKUX HaXOJOK MPEIKOB COBPEMEHHOTO YeNIOBeKa», «JlpeBHeIme moam»,
«/lpeBHue moan»,

«[lepBrie coBpeMeHHbIE TIOAN», «UemoBedecKie packh».

O6opynoBanue: Myispku «[IpoucxokaeHue yeaoBeka (0I0CThI aBCTPAIOTIUTEKA, TUTEKAHTPOIIA, HEaHIepPTAJIbIIa,
KPOMaHBOHIIA)»; CIETIKH KAMEHHBIX OPYIUH TIEpBOOBITHOTO YeJIoBeKa (KaMHU-YOITIEPhI, pyOunia, ckpebdiia);
TCOXPOHOJIOTUYCCKAS TA0IUIA; KOJUICKITUS

«DOpMBI COXPAaHHOCTH UCKOITAEMBIX KHBOTHBIX U PACTCHUI.

[IpakTHueckue 3aHATHA
[Ipakriyeckas padora Ne 1. «/3yyeHne nckonaeMbIX OCTATKOB PACTEHUH U )KUBOTHBIX B KOJUICKIHSXY.
OKkcKypeusi «OBOJIIOIMS OpraHMYEeCKOro Mupa Ha 3emie» (B eCTECTBEHHO-HAYYHBIH WIIM KpacBEeAUECKUH My3eH).

CamocrositesnbHas paboTa 00yJaromuxcs

Pegepar

[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

V3y4enne peKOMEHI0BaHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXKYTOYHOI aTTeCTalliy

Tema 26.
OpraHu3Mbl 1
OKpYXKarolias cpeia

Coneprxanne yueOHOT0 MaTepHaa:

Jlexnun

OKoorus Kak Hayka. 3a1aqd U pa3aelibl IKOJIOTHH. MeTOo bl SKOJIOTHUECKUX UCCIIeTOBAaHUN. DKOJIOTHYECKOE
MHPOBO33PEHHE COBPEMEHHOTO YEIIOBEKA.

Cpensl 00uTaHNS OPraHU3MOB: BOJIHAS, HA3eMHO-BO3IYIITHAS, IOYBCHHAs, BHY TPHOPTaHU3MEHHASI.

Oxonorudeckue paxropsl. Kiaccupukaiys 3K0JI0THIecKuX PakTopoB: abnoTHIeCKrne, OMOTHIECKHE U aHTPOTIOTEHHBIE.
JeiicTBre 3K0IOrHYecKUX (PaKTOPOB HA OPTaHU3MBI.

AbnoTnueckue (akTophl: CBET, TEMIIEPaTypa, BIaKHOCTh. Dotoneproansm. IIpucnocoOieHus] OpraHu3MOB K JICHCTBHIO
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abnotnieckux (GakTopoB. bHosornuecKkne puTMEI.

Brotnueckue paxTopsl. Buasr OmoTHyecKix B3aUMOACHCTBHUIL: KOHKYPEHIHS, XUIITHUIECTBO, CHMOHMO3 U €T0 (POPMBL.
[TapazuTusMm, Kooreparus, MyTyajanu3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJICOHNIECTBO). AMEHCAIN3M, HEUTPAIIU3M.
3HadyeHne OMOTHYECKHUX B3aMMOICHCTBHN AJIS CYIIECTBOBAHUS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.
DKOJIOTUYECKHE XapaKTePUCTUKU MOMYJSId. OCHOBHEIC MTOKA3aTEIH MOMYIISAIUH: YHUCICHHOCTD, TNIOTHOCTH,
POKIaeMOCTh, CMEPTHOCTD, IPUPOCT, MUTpAIys. JMHAMHKA YHCICHHOCTHU TOMYJISIMA U e€ PeryJisaus.
Hemonctpanuu:

[optpersr: A. I'ymbonsar, K. ®. Pynbe, O. I'ekkens.

Ta0nuer u cxemsl: kapta «[Ipupomgnbie 30HBI 3emin», «Cpepl OOMTaHUS OPraHU3MOBY, «DOTONIEPUOAUZM»
«JTonmynsauuny,

«3aKOHOMEPHOCTH POCTA YHCIACHHOCTH TOMYJISIINN HHPY30pUHU- TYDETBKI.

IIpakTuueckue 3aHATHSA
Jlaboparopras padota Ne 3. «Mopdomorndeckrue 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT OOUTAHUS».
Jlaboparopras pabora Ne 4. «BriustHre cBeTa Ha POCT U Pa3BUTHE YSPEHKOB KOJIEYCay.

CamocrosTenbHas paboTa 00yJaroInuXCst

Pedepar

[ToaroToBKa MMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOTIPOCHI

W3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB ITPHU MOJI'OTOBKE K MPOMEKYTOYHOH aTTeCTalln

Tema 27.
CooO1ecTBa 1
JKOJIOTHYECKUE
CHUCTEMBI

Coneprxanne yueOHOro MaTepraa;

Jlexnun

Coo01mecTBo opraHnu3MoB — OunorieHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBas, IPOCTPAHCTBEHHAs, TPOpHUECKast (ITUILEeBast).
Bung nomunantel. CBsA3u B OMOLIEHO3E.

Okonornyeckue cucteMsl (3kocucteMsl). [TonsiTre 06 sxocucTeme u 6roreoneHose. OyHKIMOHATIBHBIE KOMIIOHEHTHI
9KOCUCTEMBI: ITPOIYLIEHThI, KOHCYMEHTHI, peAyLeHThl. KpyroBopoT BEelecTB U IIOTOK SHEPTUH B IKOCHCTEME.
Tpoduueckue (muieBble) ypoBHH 3KOocHCTEMBI. [Inmessie nenu u cetn. OCHOBHBIE IOKA3aTeIH AKOCHCTEMBL: OroMacca,
HIPOIYKIHsL. DKOJIOTHIECKUE MUPAMUIBL: MPOIYKIUH, YUCICHHOCTH, Onomaccel. CBOCTBA 3KOCHCTEM: YCTOHYHBOCTB,
caMoperyisinus, pa3Butue. CyKIeccHs.

[IpuponHbie 5KOCHCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCHCTEMa XBOWHOTO MM IIUPOKOINCTBEHHOTO JIeca.
AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI. bHOJIOTHYECKOE B XO3SUCTBEHHOE 3HAUCHIE
arpo3KOCHCTEM M ypOOIKOCHUCTEM.

bropaznoobOpasue kak GakTop ycTOHIUBOCTH 3KocucTeM. COXpaHEeHHE OMOJIOTHYECKOTro pa3HooOpasust Ha 3emire.
VYuenue B.1. Bepnaznckoro o 6uocdepe. ['panunpl, coctaB u CTpykTypa 6nocdepsl. JKusoe BemecTBo 1 ero GyHKIHH.
OcobenHoct 61ocdepbl Kak riI00anbHON SKOCHCTeMBI. [lMHaMUYecKoe paBHOBECHE U 00paTHas CBsi3b B Onocdepe.
KpyroBopoTs! BemecTB 1 OMOT€OXUMHYECKHE LUKIIBI 3JIEMETOB (yriaepoaa, a30Ta). 30HaIbHOCTh Onocdepbl. OcHOBHBIC
6uo MbI cymu. BogHbie OHOMBL.

YenoseuecTBo B Onocdepe 3emian. AHTPONOTreHHbIE M3MEHEeHUs B Onocdepe. [obanbHbIe SKOIOrHIeCKHE TPOOIEeMBI.
CocyuiecTBOBaHHE NIPUPOABI U yenoBedecTBa. CoxpaHeHne 6Hopa3HO00pa3usi Kak OCHOBA YCTOWYMBOCTH OHOChEpEI.
OcHOBa paIMOHANBHOTO YIPABICHUS IPUPOAHBIMHI PECYPCaMH U HX UCTIONb30BaHHE. JIOCTHKEHISI OMOJIOTHU M OXpaHa
HIPUPOJIBL.

JemoHcTpamnuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. W. Bepunaackwuii. Tabmuiet u cxeMbl: «IlumieBsie mienny, «buomenos:
COCTaB U CTpyKTypa», «[IpupoxHsie coodmecTBay, «Llermu nuranus», «Ko- Jorudeckas nupamuaay, «buocdepa u
YeJIOBEK», «IKOCUCTEMA IINPOKOINCTBEHHOTO Jieca», « DKOCHCTeEMa XBOWHOTO Jiecay, «broreno3 Booéma,
«ArporeHo3», «IIpuMepHbIe aHTPONOTeHHbIE BO3ICHCTBHS Ha IPUPOY», «BakHeHIne HCTOUHUKY 3arpsiI3HEHHSI BO3/lyXa
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W TPYHTOBBIX BO», «IlouBa — BakHeHmas cocTaBisiomas onocdepsn», «PakTOpsI Aerpagauil mouBy, «I[lapHUKOBBIHA
3¢ ey, «PaKTOPHI paANOAKTUBHOTO 3arps3HEeHUs Onoceps», «Obmast cTpykrypa Omocheps», «PacmpoctpaHenue
JKU3HU B Onochepe», «O30HOBEIN dkpaH 6uocheps», «KpyroBopot yriepona B 6uocdepe», «Kpyroropot azora B
TIPUPOICY.

O0opynoBaHue: MOJCTb-amuIHKanus « T ummaHbIe OUOICHO3EIY; TepOapuii «PacTUTeNbHBIC COOOMIECTBAY; KOJUICKIHH
«buoreHo3y», «Bpeaurtenu BaXHEHIIINX CEIBCKOXO03SIHCTBEHHBIX KYJIb- TYP»; TepOapiul U KOJUICKIIUU PACTCHUH U
JKUBOTHBIX, TIPUHAICIKAIINE K PA3HBIM 3KOJOTHYCCKUM TpYIIaM oJHoro Buja, KpacHas kuura P®, n3obpaxenus
OXpPAaHSACMBIX BUJOB PACTCHHUI W )KHBOTHBIX.

IIpaxTHyeckue 3aHATHL
[Tpakrryeckas padora Ne 2. «[1oacyér MIOTHOCTH MOMYJISIIMK pa3sHbIX BUJOB paCTEHUH

CamocrositesnbHas paboTa 00y4aromuxcs

Pedepar

IoaroroBka MUCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKOMEHI0BAHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXYTOYHOH aTTeCTalliy

AcTpoHomus

Tema 28. Beenenune

Coneprxanne yueOHOTo MaTepHaa;

Jlexuuu, ypoku

1. OOBEKT U IIpeIMeT aCTPOHOMHUHU

[IpenmeT acTpoHOMHH: 3aAa4H U IIETTH, Pa3/Ieibl, IEPUOIBI Pa3BUTHS, MPAKTUIECKOe 3HaUeHHUE. Pop acTpoHOMIH B
(hopMHUpPOBaHUN €CTECTBEHHOHAYIHON KapTHHBI MHpA.

2. ACTpOHOMHYECKUE HAOIIOACHUS

ACTpOHOMHYECKUE HAOIIOICHUS U WX 3HAYCHUS. Y CTPOMCTBO TENEeCKONOB. Buibl Teneckonos. VICTOpHs TEIECKOIIOB.

IIpakTuueckue 3aHATUS
1. I3meHeHue BUaa 3B€3MHOr0O Heba
Cxema B3aMMHOTO PacIoJIOKEHUs OCHOBHBIX CO3BE3/IUHN U SIPKHUX 3BE3I.

CamocrositesnbHas paboTa 00y4aromuxcs

Pegepar

[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOITPOCHI

V3y4enne peKOMEHIOBAHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXYTOYHOI aTTeCTalliy

V1, V10, V7,
V8, V9,

Tema 29. OcHOBBI
MPaKTHYECKOMN
aCTPOHOMHUH

CopepxaHre yaeOHOT0 MaTepuaia:

Jlekmuu, ypoku
1. Bpamenue nebecHol chepbl

Cosse3aust HeOa. biieck u iBet 3B€31. 3BE3qHas BenmmuuHa. KynpmuHammu. BeicoTa cBETHII B KyIbMHUHAIIMHA. DKIIATITHKA.

bnyxnatomue cBeruna.

2. HeGecnas cepa u och mupa.

DKBaTOpHANbHAS CHCTEMA KOOPAUHAT. 3BE3MHBIE KapThl. CIIOCOOBI ompeneneHusl reorpaguieckux koopAauHat. OCHOBBI
HU3MEPEHUS BpEMCHH

IIpakTuueckue 3aHATUS
1. [ToxBrkHAs KapTa 3BE3THOTO HebA
YcTpoiicTBO U paboTa ¢ MOJABIKHON KapToii 3BE3THOrO HeOa

CamocrositesnbHas paboTa 00y4aromuxcs
Pegepar
[ToaroroBka NMCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOITPOCHI

Y1,V¥10, V7,
V8, V9,




M3ydenne pekoMeHIOBaHHBIX HCTOYHUKOB IIPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTalni

Coneprxanne yueOHOro MaTepHaa: 4
Jlexnusa

1. 3aKOHBI IBHKCHHS TUIAHET.

®opma opOUTHI M CKOPOCTH ABIKeHMS. 3akoHB! Kemepa. O6o6menue n yrounenne HeroroHom 3akonoB Kemepa.
Kondurypammm u cnHogudeckne meproasl mianeT. BoaMmymienns B apmwkeHnHn wiaHet. Onpenenenne Macc HeOSCHBIX Tedl.
[onsTHe 0 mpuIMBaXx.

2.Ctpoenue CoJIHEUHON CUCTEMBI

Tema 30. Mexannka | ['eonerpudeckas cuctema Mupa. [ 'ennoneHTpruieckas ciucrema Mupa. bopr6a 3a Hay4HOE MUPOBO33pECHUE V1, VY10, V7,
HEeOECHBIX Tell IIpakTuueckue 3aHATH V8, V9,
1.Pemenue 3agau

Pemenue 3anau Ha I 3akon Kemnepa. Penenue 3aaq Ha HaX0XIeHHE IEPUOIOB 00paIeHHs TUTaHET U 3aKOHOB Kemepa.
Pemienue 3a1a4 Ha 3aKk0H BceMUpPHOTO TATOTEHUS

CamMocrosTenbHas padoTa 00yJaromuxcs

Pedepar 4
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3ydenne pekoMeHIOBaHHBIX HCTOYHUKOB IIPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTalnu

CopepxaHre yaeOHOTO MaTepraia: 4
Jlexnusa

1. ComHeunas cucrema

CocraB u crpoerre COJTHEYHOW CUCTEMBI

2. [InaneTs! 3¢MHOI TpyTIIbI

OO01re XxapakTepUCTUKH TuIaHeT. M3yuenne Gpusndeckoii mpupo sl HebecHbIX Ten. CyTHHKH TutaHeT. [naHeTsl 3eMHO#
rpymmsl. 3eMis Kak mianeta. Teopun npoucxoxaeHust COTHEYHON CUCTEMBL.

3. [InaHeTbI-ruranThbl.

XapakTepHucTHKa IUIaHeT-rUranToB. CIyTHUKY IJIAHET — TUTaHTOB. KapiuKoBbIe MIaHeTh U Majbie Tena COMTHeUHOM
cucteMbl. KoMeTBl 1 MEeTEOpEI. ACTepOUTHO-KOMETHAsI OIACHOCTb.

[pakTHyeckue 3aHATH

1. JIyna u ee npupona.

@a3sl yHbl. CONHEYHBIE U TyHHBIC 3aTMECHHSL.

CamocrosTenbHas paboTa 00yJaroInuXxCst

Pedepar 4
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3ydenne pekoMeHIOBaHHBIX HCTOYHUKOB ITPH MOATOTOBKE K IPOMEKYTOYHON aTTeCTalnu

V1, V10, V7,
V8, V9,

Tema 31. ITmaHeTsl
COJIHEYHOM CHCTEMBI

Coneprxanne yueOHOTo MaTepHaa: 4
Jlexuuu, ypoku

1. ComHIe Kak 3Be314a.

Oueprus Connna u ero crpoenue. Conneunas armocgepa. Uépusle nstHa. [Iporybepanibl. [leproast conHeuHOM
Tema 32. Connue u akTuBHOCTH. Brimstnne ConHua Ha 6uocdepy 3emin. V1,V10, V7,
3BE3/bI 2. 3BE31E1 V8, V9,
CriexTp, IIBET U TeMIepaTypa 3B€31. ['ouuHbIN Napaigakce U pacCTosHUE 10 3BE31. Macca 3BE31. DBOIIOLMS 3BE3 .
Hetitponnsle 3Be3asbl. [lynscapsl. KpaTHble 3Be31bL.

IIpaxkTudeckoe 3aHsTHE

1. Nzydyenne akruBHocTH COJHIIA.




Wzydenne caumioB otocdeprr ComHila

CamocrosrenpHas padoTa 00ydaromuxcs

Pedepar

IoaroToBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3ydenne peKOMEHI0BAHHBIX HCTOYHUKOB IIPU MOATOTOBKE K IPOMEKYTOUHOI aTTeCTalliK

Tema 33. Bcenennas

CopepxaHue yaeOHOT0 MaTepuaia:

Jlekmuu, ypoku

1. Crpoenue Bceenennoi

Mopenu Bcenennoit. 3Bé3mabie ckoruienns. TymannocTH. HeliTpansabiil Bogopos. Témuas matepus. YEpHbIE TBIPHI.
2. Mneunslii myTs u ['anakTuka.

Hama I'anakTuka. [IBrxenue 38E31 B ['anaktuke. Mex3Be3qHas cpeia. 3B€3HbIE CUCTEMbI — FAIAKTHKH.

IlpakTHueckue 3aHATHS

Pegepar

IToaroroBKa MMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

W3ydenue pekoOMeHA0BaHHBIX HCTOUHUKOB IIPHU NOATOTOBKE K IPOMEKYTOUHON aTTeCTalluu

CamocrosTenbHas yaeOHas pabota 00ydaromerocs

Y1, VY10, V7,
v8, VY09,

Tema 34. DBomronus
Bcenennoii

Coziepkanre yueOHOro MaTepraa;

Jlexuum

1. ITpourcxoxIeHIE U pa3BUTHE HEOCCHBIX TEI

KocMoronus u kocmonorus. Mojaenu sBostonuu BeeneHHoil. AHTPONHBIN NPUHIUI. ACTPOHOMHYECKAs KapTUHA MUPA -
KapTHHa CTPOEHHUS U SBOJIIOLIMH BceaeHHoil.

IlpakTHueckue 3aHATUS

CamocrositenpHas ydeOHast paboTa 00ydaromerocs

Pegepar

IoaroroBka MUCEMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3ydenne peKOMEHI0BAHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEXKYTOUHOI aTTeCTalliy

Y1, V10, V7,
V8, V9,

IIpomexyTouHas
aTTeCcTalys

ITo utoram BTOporo cemecTpa: AU GepeHINPOBAHHBIN 3a4eT

JlomamiHss KOHTpoIbHas paboTa

Bcero
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3. YCJIOBUS PEAJIMZALIIUUA ITPOTI'PAMMBI INCHUITJINHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus MPOrpaMMBbl JTACIIUILIINHEBI «b/1.07 EcTtecTBO3HAHUEY
IpeanojaraeT Haiauuue B NpodeccroHaIbHOM 00pa30BaTeNbHONW OpraHU3alluu,
peanu3yronieil 00pa3oBaTebHYI0 TIPOTrpaMMy CpeIHero obimero oOpa3oBaHUS B
npenenax ocBoenuss OIIOII CIIO na 6a3e ocHOBHOro o00IIero oOGpa3oBaHHUA,
y4eOHBIX KaOWHETOB, B KOTOPHIX MMEETCS BO3MOXXHOCTH 00€CTIeUNTh CBOOOIHBIN
noctyn B HMHTepHET BO Bpemsi y4eOHOTO 3aHSATHS W B TIEPHOJ]] BHEYYCOHOU
NEATETLHOCTH 00YYaIOIIUXCSI.

[Tomernienne KaOMHETOB JOHKHO yIOBIETBOPITH TpeOoBaHusiM CaHUTApHO-
amuaeMHUoSIoTHYecKUX mpaBmwil U HopMaTuBOB (CaunlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUMOBBIM 00OPYJOBAaHMEM, YKa3aHHBIM B HACTOAILIMX TPEOOBAHUSX, B
TOM YHCIIE€ CHEHUATU3UPOBAHHON y4eOHOUW MeOebl0 M CpelcTBaMu OOy4YEHHS,
JOCTAaTOYHBIMM  JJI1  BBIMOJHEHUsT TpPeOOBAaHUM K YPOBHIO  MMOATOTOBKHU
00yJarImxcs.

B xaOuHerax q0KHO OBITh MyJBTUMEIUHHOE 000PYI0BaHUE, TOCPEACTBOM
KOTOPOTO YYacCTHUKH 0O0pa3oBaTeIbHOrO TMpoliecca MOTYyT MpOCMaTpUBaTh
BU3YallbHYI0 HMH(POPMAIMIO TI0 ECTECTBO3HAHUIO, CO3/aBaTh IMPE3CHTAIINH,
BUJICOMATEPHAIIbI, HHBIE JOKYMEHTHI.

B cocra  y4eOHO-METOMMYECKOTO H  MaTepPHATBHO-TEXHUYECKOTO
obecrieueHns MporpaMMbl TUCIUTUTAHEI «ECTECTBO3HAHKE) BXOJIST:

¢ MHOroQyHKIIMOHATHHBIN KOMIUIEKC TIPETOaBaTeIs;

® HaMIAHBIE MOCOOUS (KOMIUICKTHI YYEOHBIX TaOJUIl, TJIaKaTOB, MOJEIH
00BEKTOB, MOPTPETHI BHIJIAIOIIUXCS YUEHBIX U JIP.);

¢ UHPOPMAIIMIOHHO-KOMMYHUKATUBHBIE CPEACTBA;

® DJKPaHHO-3BYKOBBIE MTOCOOMS;

® KOMIUICKT AJIEKTPOCHAOKEHUSI KAOWHETOB;

® TEXHHUYECKHE CPEJCTBA OOYUCHMUS;

® JIEMOHCTpPAIlMOHHOE  oOopymoBaHme  (0OmIET0  HA3HAYEHUS U
TEMaTHYECKHE HaOOPhI);

e J1abopatopHoe oOopymoBaHue (OOIIET0 HA3HAYCHHS M TEMaTUYECKUC
HAOOpbI, B TOM YHCII€ JJISi MOCTAHOBKU JIEMOHCTPAIMOHHOTO M YYEHHUYECKOTO
HKCIIEPUMEHTA, PEAKTUBBI);

® CTaTMYECKHE, JUHAMUYECKHE, JAEMOHCTPAllMOHHBIE U pa3laTOYHbIC
MOJIEJIH, BKJIFOYAsi HATYPaJIbHBIE 00 BEKTHI;

® BCIIOMOTATEILHOE 00OPYJIOBAHHE.

ObopynoBanue kabuHeTa €CTECTBO3HAHUA: paboyee MECTO MPEIoIaBaTes;
MeOennb yYeHUYecKas; OCKa; IKad A HarJSIAHBIX MOcoOMil U 000pyAOBaHMUS;
NEPCOHANIbHBI  KOMITBIOTEP; MAHOMETP >KUJIKOCTHBIM (I€MOHCTpaIlMOHHBIN);
O0apomertp-anepous; bP-52; npubGop 1 AeMOHCTpald — B3auMOJEHCTBUS
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NIEKTPUYECKUX TOKOB; MPHOOP ISl JEMOHCTPALIMH AJIEKTPOMArHUTHON MHIYKUINN
(toku ®YKO); naboparopusiii Habop «MccnemoBaHue HM30MPOILIECCOB B Ta3zaxy;
JEMOHCTPALIMOHHBIE  Y4eOHbIE  IJIAKAaThl; KOMIUIEKT  BHJIEOJEMOHCTpALIUU
«Dusuka», «TBOpLEI aTOMHOTO BEKa»; SJIEKTPOHHBIA 00pa30BaTENbHBIA KOMILIEKC
«bubnuoTexka HArISAHBIA MOCOOMID KOMIUIEKT TaOJIUI[ MO XUMHH Pa3IaTOYHBIX
«Knaccudukarms 17} HOMEHKJIATypa OpraHUYECKUX COCIUHEHUID;
JEMOHCTPALIMOHHBIE YYeOHbIE TJIaKaThl; TaOJIUIbI 1€MOHCTPAIMOHHbBIE; KOMILIECKT
POOUPOK; COOPHUK JEMOHCTPAIMOHHBIX OMNBITOB «IIIKOTBHBIN XUMUYECKUN
DKCIIEPUMEHT», KOJUICKIUS HAYYHO-TIOMYJSPHBIX (PHIBMOB, OWHOKYJISIPHBIN
mukpockon KS —is Duoso TM RS 083; kommiekt mukpomnpenaparoB «OOmas
ouonorusi»; komnekuusa «llIkonbHbIN repOapuil»; JEMOHCTpAaLMOHHBIE y4YeOHbIE
IUIaKaThl; KOMILJIEKT BU/ICOJIEMOHCTpAIUU «Ypoku ouonorumy,
«MynbTUMEIUIHOE CONPOBOXKIACHUE YPOKOB», «l'eHeTuka», «3emisl: pa3BUTHE
KUZHI», « IKOJIOTHUS»; KOMIUIEKT MOPTPETOB /1J1s1 KaAOMHETA OMOJIOTHH.

Texnuueckue cpeacrBa oOydeHUS: HOYTOYK, Ha KOTOPOM YCTaHOBJIEHO
nporpammHoe obecneuenne MS  Office: Word, Excel, Power Point;
MyJIbTUMEIUIHOE 000pyJ0BaHUE (IMPOEKTOP, IKpaH); MHPOPMALMOHHBIM CTEH];
KOMILJIEKT HAIJISIIHBIX TIOCOOUA.

3.2. UnpopManmoHHoe odecnevyeHne o0yueHmst

3.2.1. OcHOBHBbIEC HCTOYHUKH

1. EcrectBo3nanue. 10 kiacc: ydeOHUK 1151 00111€00pa3oBaT. OpraHu3alluu:
6a3oBeiil ypoBenb / [U. 10. Anekcammna, K. B. INamaktnonos, U. C. JImutpues u
np.]; non pea. U. 0. Anekcamunoit. - 6 uza. - M.: [Ipocsemenue, 2022. - 272.

2. EctectBo3nanume. 11 kmacc: yueb. mams o0meoOpa3oBaT. OpraHU3aIIHNA:
6azoBbiii ypoBeHb / [W. 1O. Anexcammna, K. B. I'anaktuonos, A. B. Jlamnes,
M.A.llaranos]; nox pea. N.1IO. Anekcammnoi. - 6 uza.-M.: [Ipocsenienue, 2022.-
257 c.

3.2.2. JIonoJIHUTEIbHbIE HCTOYHUKHU

1. Maxumes I'. 4., Byxosues b. b., Corckuii H. H. ®u3uka 10 k1. ba3zoBblii
ypoBenb. / I'. SI. MsakumeB, b. b. byxoBmeB, H. H. Corckuit / Ilog pen.
[TapdentneBoit H. A. - M.: [IpocBemenue, 2021. — 432 c.

2. T'abpuensu O. C. Xumus 10 xmacc. bazoserit yposens / O. C. ['abpuensH.
M.: lpoda, 2018. — 192 c. - M.: TIpocemenue, 2022. — 432 c.

3. IMaceunuk B.B., Kamenckuit A.A., Pyobnos A.M. u ap. buosnorus 10
kinacc. bazoBwiii ypoBens / Ilox pen. Ilaceunuka B.B. - M.: Ilpocsemienue,
2022.

4. Crpensuuk, O. H. EcrtectBo3Hanue : yueOHOE mocoOHe Hjis CpeTHEro
npodeccuonansuoro oopazoanusi / O. H. Crpenbauk. — Mocksa : U3narenbcTBo
FOpaiit, 2023. — 223 ¢. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-
534-03157-7. — Texkcr : snexTpoHHbIi // ObpazoBarenbHas miargopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/511802.



https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!27443
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!27443
https://urait.ru/bcode/511802
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5. TopenoB, A.A. EcrtecTtBo3Hanme : ydeOHOE TOCOOME IJIsi CPETHETO

npodeccuoHanbHOro obpazoBanusi/ A. A.l'openoB. — 4-¢ wu3zn., mnepepabd. u
non. — Mocksa : M3matensctBo FOpaiit, 2023. — 355 ¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-10214-7. — Tekcr : 2JIEKTPOHHBIN //
O6pazoBatenbHas miatdopma FOpaiit [caiit]. — URL.:

https://urait.ru/bcode/517622.

6. ®usuka or A no f: cnpaBounoe mocodue / T. U. Tpodumora. — M.:
KHOPVYC, 2022. — 302 c. (Cpennee mpodeccruonanbHoe 00pa3oBaHue).

7. Boponnos-BenssimuuosB b. A., Crpayt E. K. Acrporomus. 10—11 knaccst:
yu4eOHHUK ig 0011eo0pa3oBaTeNIbHbIX OpraHu3aiuil: 6a3oBbiil ypoBeHb / b. A.
Boponnos — Benbamunos, E. K. Crpayt. — M.: IIpoceemenue, 2022. — 240

3.2.3. Ilepeyenn pecypcoB HHGOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOI
cetu «AHTEpHET

1. www.class-fizika.nard.ru («KnaccHas nmocka ajis m0003HaTEIbHBIX)).

2. www.physiks.nad/ru («®u3uka B aHUMAILHIX»).

3. www.interneturok.ru  («Buzmeoypokn 1o mpeaMeraM  IIKOJbHOU
IPOTrPaMMBbID» ).

4. www.chemistry-chemists.com/index.html (3JIEKTPOHHBIM  KypHaJ
«XUMUKHU U XUMUS»).

5. www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbI ropbi»).

6. www.hemi.wallstru  («Xumus. OOpazoBaTenbHBIA  CaUT  JyId
IIKOJIbHUKOB) ).

7. www.alhimikov.net (OGpa3oBaTenbHBIN CAUT JJIs1 MIKOJIEHUKORB).

8. www.chem.msu.su (OnekTpoHHas OMOIHOTEKA 110 XUMUH ).

9. www.hvsh.ru (xypHan «XuMHS B IITKOJIE» ).

10. www.hij.ru (kypHan « XUMUS U KUZHBY).

11. www.biology.asvu.ru (Bcsa 6uonorusi. CoBpemeHHass OMOJIOTHSI, CTaThH,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Enunoe OKHO JOCTyTIa K
o0Opa3oBaTelbHBIM pecypcam MHTepHEeTa 1o Ouoiorun).

13. http://www.astronet.ru/ - moptas aCTpOHOMUYECKUX HOBOCTEH W JyUllIne
HAy4YHBIE CTaThH, HaIMCaHHbBIE COTpYIHUKAMU ['ocymapctBeHHOTO
actpoHoMudeckoro uactutyta um. I1. K. [lltepubepra

14.  www.alleng.ru/edu/phys.htm (OGpa3oBatenbubie pecypcbl UnTepHeTa
— @uzuka).


https://urait.ru/bcode/517622

72

3.2.4. IlepevyeHb NPOrPAMMHOI0 O0ecreYeHus

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHMILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUYeHMSsI

PesynbTaTel 00ydeHus

‘ cDOpML»I 1 METOAbI KOHTPOJISA U OICHKHA

VYmMmeunus

JEMOHCTPUPOBATh Ha IMpUMEpaxX poOJb U
MECTO przuku B popmupoBannu
COBPEMEHHOIl HaydyHOM KapTHHBI MHpa, B
pa3sBUTUU  COBPEMEHHOIl  TEXHUKH U
TEXHOJIOTHUIA, B MpaKkTUIECKOMN
EATEIBHOCTH JIIOAEH, LIEIOCTHOCTh |
€IMHCTBO (PU3UUIECKOI KapTUHBI MUpa

OLICHKA M0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOIO OIpoca;

OIICHKA TI0 pe3yJIbTaTaM BBINIOJIHEHHS pedepara;
OIICHKA TI0 Pe3yJIbTaTaM pPEIICHUs 3a/1a4;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS;

OIICHKA TIO Pe3yJIbTAaTaM BBITOTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aJaHHUS;

OIICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHS ICCE;

OLIEHKA M0 pe3yJIbTaTaM BBIMOJIHEHUS PacuEéTHO-rpapuIecKoi
paboThI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

00BSICHATHL OCHOBHBIE OPUHIUIIBL HCﬁCTBHH

OLIEHKA [0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3ysIbTaTaM YCTHOI'O OIpOCa;

OLIEHKA M0 pe3yJIbTaTaM BBIOJIHEHUS pedepara;
OLIEHKA M0 pe3yJIbTaTaM PEIIeHuUs 3a/1a4;

OLIEHKA M0 Pe3yIbTaTaM TECTUPOBAHUS;

MallluH, NOpUOOPOB H  TEXHHYCCKUX
. OIICHKA TIO PE3yJIbTATaM BBITOTHCHUS

YCTPOWCTB;, pa3nu4daTh yYCIOBHUS  HX
MPaKTUKOOPHEHTHPOBAHHOTO 3aJ[aHHUS;

Oe301acHOTO HUCIIOJIb30BaHUS B

. OIICHKA TI0 Pe3yJIbTaTaM BBIITOJNHCHHS ICCE;

HOBCCITHCBHOU XU3HU .. .
OLIEHKA MO Pe3yJIbTaTaM BBINOJIHEHUS PacYETHO-rpapuIecKoi
paboTHI;
OLIEHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALUK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa
OLIEHKA M0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOTO OIpoca;

BBIMIOJTHSTH AKCIIEPUMEHTHI o

HUCCIICAOBaAHUIO (1)I/I3PI‘ICCKPIX SABJICHUNA U
OpoLecCcoB € HCIOJIB30BAaHUEM MNPAMBIX U

KOCBEHHBIX  HW3MEpPEHHH: HpH  OTOM
popmynupoBarts npodiemy/3anaqay u
TUIIOTE3Y y4eOHOTO 9KCIIEPUMEHTA;

CO6I/IpaTI> YCTAaHOBKY U3 MNPCAJIIOKCHHOTIO

OIIeHKa TI0 pe3yJIbTaTaM BBIITOJNHEHHA pedepara;

OIICHKA 0 pe3yJIbTaTaM pellieHus 3a1ay;

OIICHKA 10 pe3yJIbTaTaM TECTUPOBAHUS;

OIICHKA MO Pe3yJIbTaTaM BBIIIOJHEHUS
MPaKTUKOOPUEHTUPOBAHHOTO 3a/IaHUs;

OIICHKA 10 pe3yJIbTaTaM BBIIIOJHEHUS 3CCE;

OIIEHKA TI0 pe3yJIbTaTaM BBITOJHEHUS PACYETHO-TpapHIECKON

o0OpydoOBaHUs;  OPOBOAUTH  OIBIT U )
(popmynupoBaTh BHIBOIBI pado1; N
OLIEHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAluK B
dhopme muddhepeHIMPOBaHHOTO 3aUeTa
OLIEHKA M0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOIO OIpoCa;
OLICHKA MO pe3yJIbTaTaM BBIOJIHEHUS pedepara;
OCYIICCTBIISITH MOPSIMBIE W KOCBCHHBIC | OILICHKA 110 pe3yNbTaTaM PEIICHUS 3a/1a4;
U3MEpeHUsT (PHU3UYSCKUX BEIUYHH; IIPHU | OLCHKA [0 pe3yabTaTaM TeCTUPOBAHNUS;
3TOM BBIOMpAaTh ONTHUMAIBHBII CHOCOO | OICHKA MO PE3yJIbTaTaM BBITOJHCHUS
U3MEPEHHUSI W MCIOJIb30BaTh M3BECTHHBIC | MPAKTUKOOPHEHTHPOBAHHOIO 3aJ[aHUS;
METOIbI OIICHKH MOTPEIIHOCTEH | OICHKA MO Pe3yJIbTaTaM BEINIOJIHEHUS JCCE;
U3MEpPCHUI OIICHKA TI0 Pe3yJIbTaTaM BBITONHEHUS PACYETHO-TPaPHUCCKOM
paboThI;
OLIEHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTECTALUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa
HCCIIEIOBATh 3aBHUCHUMOCTH MEXy | OLEHKA [0 UTOraM paboThl HA MPAKTUYECKOM 3aHSTHH;
(pusnyeckumun BEIIMYUHAMH C | OLIEHKA MO pe3ysbTaTaM YCTHOTO OIpoca;
HCIIOJIb30BaHUEM MPSIMbBIX U3MEPEHHI: MpHU | OLIEHKA MO pe3ysIbTaTaM BBINOJIHEHUs pedepara;
aTOM KOHCTPYHPOBATh YCTaHOBKY, | OLCHKA I10 pe3yJibTaTaM pelIieHus 3a/1a4;
(pukcupoBaTh pe3yNbTAThl ITOJYYCHHON | OIEHKA IO pe3yNIbTaTaM TeCTUPOBAHHS,
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3aBUCUMOCTH (PU3UYECKUX BEJIUYHUH B BUJIC
Tabmun W TpaduKOB, AejaTh BBIBOABI IO
pe3yibTaraM UCCIeA0BaHUs

OIICHKA TI0 Pe3yJIbTATaM BBITOJIHCHHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3aaHUs;

OLICHKA MO Pe3yJIbTaTaM BBIIIOJIHEHHUS ICCE;

OLIEHKA MO pe3yJIbTaTaM BBIMOJIHEHUS PacuEéTHO-rpapuIecKoi
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

COGJ’IIO,HaTI) npaBujia 0e30macHoOro Tpyaa
opu MnMpoBSACHUU I/ICCHCHOBaHI/Iﬁ B paMKax

y4eOHOTO SKCIIEPUMEHTA, y4eOHO-
HCCIIEO0BAaTEIbCKON u MPOEKTHOM
AEeSATEIbHOCTH C HCIOJIE30BAaHUEM
U3MEPUTEITHLHBIX YCTPOUCTB u

mabopaTopHOTO 0O0OPYIOBAHUS

OLIEHKA M0 UTOT'aM paboThl HA MPAKTHYECKOM 3aHSITHH;
OIICHKA TI0 Pe3yJIbTaTaM YCTHOTO OIPOCa;

OIICHKA TI0 pe3yJIbTaTaM BBIIONHEHHS pedepara;
OIICHKA TI0 Pe3yJIbTaTaM PEIICHUS 3a/1a4;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS;

OIICHKA TI0 Pe3yJIbTAaTaM BBITOTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33J[aHHS;

OLICHKA MO Pe3yJIbTaTaM BBIMOJIHEHHUS ICCE;

OLICHKA MO Pe3yJIbTaTaM BBIMOJIHEHUS PacuETHO-rpapuIecKoi
paboThI;

OLICHKA M0 pe3ysIbTaTaM MPOMEKYTOUHON aTTECTALUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

pemaTts  pacdy€THBIE 3amadd C  SIBHO
3aaHHOM (pusmaeckoi MOJEIbIO,
UCOOIB3YS (u3ugeckue 3aKOHBI W©

MIPUHLMWIIBI; HA OCHOBE aHaJIM3a yCJIOBUS
3aJlay¥ BBIOMpAaTh (U3NYECKYIO MOJIEJb,

BBIICHATE (U3HMYCCKHUE BEJIUYUHBI H
popmyel, HEOoOXOoIMBbIE TSt eé
peuieHust, MMPOBOAUTH pacuéThl u
OLIEHMBATh  PEAITBHOCTh  IOJYYEHHOIO

3Ha4YeHUS (PU3NIECKON BEITMINHBI

OLIEHKA M0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3ysIbTaTaM YCTHOTO OIpoca;

OIICHKA TI0 pe3yJIbTaTaM BBINIOJIHCHHS pedepara;
OIICHKA TI0 pe3yJIbTaTaM pPeIICHUs 3a/1aY;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TI0 Pe3yJIbTAaTaM BBIITOIHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aIaHNUS;

OLICHKA MO Pe3yJIbTaTaM BBIIOJIHEHHUS ICCE;

OLIEHKA MO pe3yJIbTaTaM BBIMOJIHEHUS PacuETHO-rpapuIecKoi
paboTHI;

OLIEHKA M0 pe3ysIbTaTaM MPOMEKYTOUHON aTTeCTAluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

pemaThb Ka4eCTBEHHBIC 3aJa4u:
BBICTpPanBaTh JIOTUYEeCKU
HENpPOTHUBOPEUYUBYIO LETIOYKY

paccyxaeHuili ¢ omopoil Ha U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (U3NUYECKHE
SIBIICHUSI

OLIEHKA M0 UTOraM paboThl HAa MPAKTHYSCKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOIO OIpOCa;

OIICHKA TI0 pe3yJIbTaTaM BBIIONHEHHS pedepara;
OIICHKA TI0 Pe3yJIbTaTaM PEIICHUS 3a/1aY;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TIO Pe3yJIbTAaTaM BBITOTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33[aHHUS;

OIICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHCHHS ICCE;

OLIEHKA 0 pe3yJIbTaTaM BBIMOIHEHUS PacuETHO-rpapuIecKoi
paboThI;

OLIEHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

HWCIOJIB30BaTh MpPH PEHICHHH YUEOHBIX
3a7lady COBpPEMEHHBbIC HWH(MOPMaAITHOHHBIE
TEXHOJIOTUH ATt MOMCKa,
CTPYKTYPUPOBAHUS, HWHTEpIpETAllUH U
MpEICTaBIICHUsI Y4eOHOW H  HaydHO-
MOMYJIIPHOW HWH(OpMaNMM, IOJTYyYSHHOM
W3 Pa3IHUYHBIX UCTOYHHUKOB; KPUTHYECKH

OIIEHKA TI0 UTOTaM pabOTHI Ha MPAKTUIECKOM 3aHATHH;
OIIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIIPOCa;

OIICHKA TI0 pe3yJIbTaTaM BBIIONHEHHS pedepara;

OIICHKA M0 pe3yJIbTaTaM pelleHus 3a1ay;

OIICHKA 10 pe3yJIbTaTaM TECTUPOBAHUS;

OIICHKA 10 Pe3yJIbTaTaM BBIIIOJHEHUS
MPaKTUKOOPUEHTUPOBAHHOTO 3a/IaHUs;

OIICHKA 0 pe3yJIbTaTaM BHIIIOJHEHUS 3CCe;

OIIEHKA TI0 Pe3yJIbTaTaM BBITOIHEHHS PACYETHO-TpadIIECKOM

aHaJIM3UPOBATH MOJIyYaeMy o
paboTHI;

HHPOpMAITHUTO .
OLICHKA M0 pe3ysIbTaTaM MPOMEKYTOUHON aTTeCTALluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa
OLIEHKA [0 UTOr'aM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOTO OIpoca;

MPUBOIUTH MIPUMEPBHI BKJIaza

poccuiicknx ® 3apyOe>XHBIX YyYEHBIX-
(u3ukoB B pasBuTHE HAYKH, OOBSICHEHHE
IIPOIIECCOB  OKpY’Kalolllero  Mupa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

OIIeHKa TI0 pe3yJIbTaTaM BBIITOJNHEHHA pedepara;
OIICHKA 110 pe3yJIbTaTaM pelleHus 3a1ay;
OIICHKA 10 pe3yJIbTaTaM TECTUPOBAHUS;

OIICHKA M0 Pe3yJIbTaTaM BBIIIOJHEHUS
MPaKTUKOOPUEHTUPOBAHHOTO 3a/IaHUs;

OIICHKA 10 pe3yJIbTaTaM BBIIIOJHEHUS 3CCE;
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OIICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHS PACYETHO-TPaPHUECKOM
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

HCIOJIb30BAaTh TEOPETHYSCKHUE 3HAHUS II0
¢u3uke B TMOBCENHEBHON JKH3HU  IISI
oOecrnieueHwust 6e3omacHOCTH npu
obpalieHnu ¢ IpuObOpaMH M TEXHUYESCKUMH
ycTpoiicTBaMHu, AJs COXPaHCHUsS 340POBbS
U COOJNIOACHHUS HOPM OIKOJOTHYECKOrO
MMOBEICHUS BOKPYXKamIIel cpene

OLIEHKA M0 UTOr'aM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOIO OIpoca;

OLIEHKA M0 pe3yJIbTaTaM BBIOJIHEHUS pedepara;
OLICHKA M0 pe3yJIbTaTaM pelIeHus 3a/1ay;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TIO Pe3yJIbTAaTaM BBITOTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33JIaHHS;

OLIEHKA MO pe3yJIbTaTaM BBIIIOJIHEHHUS ICCE;

OIICHKA TI0 Pe3yJIbTaTaM BBIITONHEHHS PACYETHO-TPAPHUCCKOM
paboTsr;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALluH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

OLIEHKA M0 UTOr'aM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOTO OIpoca;

paborath B rpynie C BBIIOJHEHUEM
. | OIEHKa o pe3yJbTaTaM BEITIOJHEHUS pedepaTa;

pa3IuYHBIX coIaIbHbBIX poJieid,

OLICHKA M0 pe3yJIbTaTaM pelIeHus 3a/1a4;
IUIAHUPOBATH pabory TpYIIIbI,

OLICHKA M0 pe3yJIbTaTaM TeCTUPOBAHUS;
pauMoHaJIbHO pacnpenensTb 0053aHHOCTH

OLICHKA IO pe3yJIbTaTaM BbIITOJHEHUS
u MJIaHUPOBATH JIesITEIIbHOCTh B

MPaKTUKOOPHEHTHPOBAHHOTO 3aJaHHS;
HECTAaHJAPTHBIX CUTyallUsX, aJCeKBAaTHO

OLICHKA MO Pe3yIbTaTaM BBIIIOJIHEHHUS 3CCE;
OIICHUBATH BKJAJ KaXXIOTO W3 yYaCTHUKOB . .

. | olleHKa Mo pe3ysbTaTaM BEIMOJHEHUS pacy€THO-rpaduvecKoit

TPyNNbl B PEIICHHE paccMATpUBACMOM | o
MpOoOJIEeMBI P ’ o

OLIEHKA M0 pe3ysIbTaTaM MPOMEKYTOUHON aTTeCTALUH B

dbopme muddhepeHIMPOBAaHHOTO 3aUeTa

OLICHKA M0 UTOr'aM paboThl HA MPAKTHYSCKOM 3aHSITHH;

OLIEHKA M0 pe3ysIbTaTaM YCTHOTO OIpoca;

OLICHKA M0 pe3yJIbTaTaM BbINOJIIHEHUS pedepara;

OLICHKA MO pe3yJIbTaTaM pelIeHus 3a1ay;

OLICHKA M0 pe3yJIbTaTaM TECTUPOBAHUS;
OIpenensiTh HallpaBJICHHE BEKTOpa

UHAYKIOHUKW MArHuTHOT'O IIOJIsI IMPOBOJHHUKA
C TOKOM, CHJIBI AMHepa " CHJIBI HopeHua

OIICHKA TIO Pe3yJIbTaTaM BBITOTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aIaHHUS;

OLIEHKA MO pe3yJIbTaTaM BBIIIOJIHEHUS ICCE;

OIICHKA TI0 Pe3yJIbTaTaM BBITONHEHHS PACYETHO-TPAPHUCCKOM
paboTsr;

OIICHKA TI0 Pe3yJIbTaTaM MPOMEKYTOYHOH aTTECTAIlUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

CTPOUTHL M OIIMCHIBATH HM300pakeHUE,
co3gaBaeMoOe IUIOCKHM 3epKajioM, TOHKOH
JAH30U

OLIEHKA M0 UTOraM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOIO OIpOca;

OLICHKA MO pe3yJIbTaTaM BBIOJIIHeHUS pedepara;
OLICHKA M0 pe3yJIbTaTaM pelIeHus 3a/1a4;

OLIEHKA M0 pe3yJIbTaTaM TeCTUPOBAHUS;

OIICHKA TIO Pe3yJIbTAaTaM BBITOIHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33 IaHHUS;

OLICHKA MO Pe3yIbTaTaM BBIIIOJIHEHUS 3CCE;

OIICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHS PACYETHO-TPAPHUCCKOM
paboTsr;

OIICHKA TI0 Pe3yJIbTaTaM MPOMEKYTOYHOH aTTECTAIIUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

BBISIBIISITh XapaKTepHbIE IPU3HAKU MOHATHH,
yCTaHaBIINBATh ux B3aUMOCBSI3b,
HCIIOJB30BaTh COOTBETCTBYIOIINE ITOHSITHS
Npu  OINHCAHUU COCTaBa, CTPOCHUS U
MpEBpaIICHUN OPraHuYEeCKUX COCIUHEHUMN

OLICHKA 10 UTOraM paboThI Ha IPAKTHYESCKOM 3aHSTHH;
OLICHKA 10 PE3YJIbTATaM YCTHOTO OIIPOCa;

OLICHKA I10 PEe3yIbTaTaM BBIIIOMHEHUS pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PEe3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIOIHEHHUS
NPAKTUKOOPUCHTHPOBAHHOTO 3aJaHUs;

OLICHKA IO PEe3YJIbTaTaM BBIMIOJHEHUS 3CCE;

OLICHKA IO Pe3y/IbTaTaM BBIMOJHEHHUS PacyETHO-rpaduuecKon
paboTsr;

OLICHKA [0 Pe3y/IbTaTaM MPOMEIKYTOUHOH aTTeCTALMHU B
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¢dopme mudpepeHIPOBAHHOTO 3aUeTa

WCIIOB30BATh XHUMHUYECKYI0O CHUMBOJUKY IS
COCTaBJICHUA MOJICKYJSIPHBIX H CTPYKTYPHBIX

OLIEHKA M0 UTOTaM pabOThl HA MPAKTHYECKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOIO OIpoca;

OLICHKA M0 pe3yJIbTaTaM BBIOJIIHEHUS pedepara;
OLICHKA MO pe3yJIbTaTaM peleHus 3a/1ay;

(pa3BépHyTOH, COKpAIIEHHOMN) (hopMyI | OIEHKa MO pe3ysIbTaTaM TeCTHPOBAHIS,

OpraHHYeCcKHX BEUIECTB M  YpPaBHEHHWH | OICHKA IO Pe3yJibTaTaM BBIOJHEHHS

XUMHUYECKUX PEaKIlMil; N3rOTaBIMBATh MOJEIH | MPAaKTHKOOPHEHTHPOBAHHOTO 3a[aHUS;

MOJIEKYJl ~ OpPraHMYeCKMX  BELIECTB  JUIA | OLIEHKA II0 pe3yJIbTaTraM BBIIOJHEHUsS JCCe;

WJLTIOCTPAIui ux XUMHUYECKOT0 U | OICHKA I10 Pe3yJIbTaTaM BBIIIOJIHEHHS pacuéTHO-Tpaduueckont

MPOCTPAHCTBEHHOTI'O CTPOCHHS paboTsr;
OLICHKA M0 pe3ysIbTaTaM IMPOMEXYTOUHON aTTeCTalluK B
¢dopme b pepeHPOBaHHOTO 3a4eTa

YCTaHaBIIUBATh MIPUHAJICKHOCTh

W3YYCHHBIX OPraHWYECKUX BEIISCTB MO X
COCTaBy U CTPOCHHIO K OINpEACIEHHOMY
KJIaccy/Tpynne coeauHeHUH (yrieBOIOPOIEL,
KHCJIOPOJ- U a30TCOAEpIKAIINe COCAUHCHUSI,
BBICOKOMOJICKYJISIDHBIE COSAUHEHUs); aBaTh
UM Ha3BaHMUS o CHCTEMAaTUYECKOH
nHomeHkiatype (IUPAC), a Takxe NpuUBOIUTH
TPpUBHAILHBIC Ha3BaHUS OTJICIbHBIX
OpPraHUYECKUX BEIISCTB (PTHJICH, MPOIHIICH,
areTHIICH, STUJICHTIIUKOJI, TIUICPHH,
(enom, dbopmanbaerun, areTalbIeTHI,
MypaBbUHAsT KHUCIIOTA, YKCYCHas KHCIOTa,
OJIEMHOBAsi KHCIJIOTa, CTEapUHOBAas KHCIIOTA,
rJII0K03a, (PpyKTOo3a, Kpaxmal, IeJuIoio3a,
TIIUIIVH)

OLIEHKA M0 UTOraM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOIO OIpOCa;

OLICHKA MO pe3yJIbTaTaM BBIOJIHEHUS pedepara;
OLICHKA MO pe3yJIbTaTaM pelIeHus 3a1ay;

OLICHKA M0 pe3yJIbTaTaM TECTUPOBAHUS;

OLICHKA 0 pe3yJIbTaTaM BBITOJHEHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33JIaHHUS;

OLICHKA MO pe3yIbTaTaM BBIIIOJIHEHUS CCE;

OIICHKA TI0 Pe3yJIbTaTaM BBITONHEHHS PACYETHO-TPAPHUCCKOM
paboTsr;

OIICHKA TI0 Pe3yJIbTaTaM MPOMEKYTOYHOH aTTECTAIIUH B
dbopme muddhepeHIMPOBAHHOTO 3aUeTa

OonpeAensaATb BHUAbI XUMHYECKOH CBS3U B
OpPraHUYeCcKUX COCOUHEHUAX (OIWHApHBIE H
KpaTHEIE)

OLIEHKA M0 UTOT'aM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOIO OIpOCa;

OLICHKA MO pe3yJIbTaTaM BBIOJIHEHUS pedepara;
OLICHKA M0 pe3yJIbTaTaM pelIeHus 3a/1a4;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TIO Pe3yJIbTaTaM BBITOHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33IaHHUS;

OLICHKA MO Pe3yIbTaTaM BBIITOJIHEHHUS CCE;

OIICHKA TI0 Pe3yJIbTATaM BBIIIOJIHCHHS PACYETHO-TPAPHUCCKOM
paboTsr;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluK B
dhopme muddhepeHIMPOBAHHOTO 3aUeTa

MIPUMEHSATh TOJIOKEHUS TEOPHUH CTPOCHUS
oprannyeckux BemecTB A. M. bytineposa
IS OOBSICHCHHS 3aBUCHMOCTU CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH
COXpaHEHHUsI MacChl BEIIECTB

OLIEHKA M0 UTOraM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLIEHKA M0 pe3ysIbTaTaM YCTHOTO OIpoca;

OLICHKA M0 pe3yJIbTaTaM BBIOJIIHEHUS pedepara;
OLICHKA M0 pe3yJIbTaTaM PelIeHHs 3a/a4;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TI0 Pe3yJIbTATaM BBIITOJTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aJaHNUS;

OLICHKA MO Pe3yJIbTaTaM BBIIIOJIHEHHUS 3CCE;

OIICHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHHS PACYETHO-TPAPHUECKOM
paboTsr;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

XapaKTEePU30BaTh COCTaB,
(uznyeckne W = XMMHYECKHE  CBOWMCTBA
THIIMYHBIX ~ IPEACTAaBUTEICH  Pa3IddYHBIX
KJI4CCOB OPraHUYECKHX BEIIECTB (MeTaH,
3TaH, DTHUIIEH, MPOTHJICH, aneTuIIeH,
Oyraauen-1,3, merunOyragueH-1,3, GeH30I,
METaHOII, STaHOII, STHUIECHTIJIUKOIb,
TIUICPHH, (eHnou, aneranbaeru,
MypaBbUHAs U YKCYCHasi KHCJOTHI, TJIIOKO3a,
Kpaxmad, LIEJLTI0JI03a, aMHUHOYKCYCHasl

CTpOCHHE,

OLICHKA 10 UTOTaM pabOoTHI Ha IPAKTHYECKOM 3aHSTHH;
OLICHKA 10 PE3YJIbTATaM YCTHOTO OIIPOCa;

OLICHKA I10 PEe3yJIbTaTaM BBIIIOIHEHHUs pedepara;

OLICHKA 10 PE3yJIbTaTaM PEIICHHUS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTHPOBAHHS;

OLICHKA IO Pe3yJIbTaTaM BBIMOIHECHUS
NPaKTUKOOPUCHTHPOBAHHOTO 3aJaHUS;

OLICHKA IO Pe3YJIbTaTaM BBIMIOJHEHUS 3CCE;

OLICHKA IO Pe3YNIbTaTaM BBIMIOJHCHUS PacuETHO-rpaduuecKon
paboTsl;
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KHUCJIOTa); WLIIOCTPUPOBATh T'€HETHYECKYIO
CBA3b MEXITY HUMH YpaBHEHHUSIMHU
COOTBETCTBYIOIINX XHMHYECKUX pEaKIuil ¢
HCIIOJIb30BAaHNEM CTPYKTYPHBIX (hopmyn

OIICHKA TI0 Pe3yJIbTaTaM MPOMEKYTOYHOMN aTTECTAIlUH B
dhopme muddhepeHITMPOBAaHHOTO 3aUeTa

XapaKTepH30BaTh HCTOYHUKHI
YII€BOAOPOAHOTO CBIPbS (medTs,
NPUPOAHBIA ra3, Yrojb), CIOCOOBI HX

repepaboOTKH M TPAKTUYECKOE INPUMEHEHUE
NIPOAYKTOB IepepaboTKu

OLIEHKA M0 UTOr'aM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOIO OIpoca;

OLIEHKA M0 pe3yJIbTaTaM BBIOJIHEHUS pedepara;
OLICHKA M0 pe3yJIbTaTaM pelIeHus 3a/1ay;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TIO Pe3yJIbTAaTaM BBITOTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33J[aHHUS;

OLIEHKA MO pe3yJIbTaTaM BBIIIOJIHEHHUS ICCE;

OIICHKA TI0 Pe3yJIbTaTaM BBIITONHEHHS PACYETHO-TPAPHUCCKOM
paboTsr;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALluH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

MPOBOJIUTh BBIYUCIICHUS [0 XUMHYECKUM
ypaBHEHHsIM (Macchl, 00BEMa, KOJHYECTBA
HMCXOJHOTO BEIIECTBA WIIH MPOIYKTa pEaKInU
[0 W3BECTHEIM Macce, 00BEMY, KOIUYCCTBY
OOHOTO W3 MCXOJIHBIX BCIIECTB WU
MPOJIYKTOB PEAKIIUH )

OLIEHKA M0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOTO OIpoca;

OLICHKA MO pe3yJIbTaTaM BBIIIOJIHEHUS pedepara;
OLICHKA M0 pe3yJIbTaTaM pelIeHus 3a/1a4;

OLICHKA M0 pe3yJIbTaTaM TeCTUPOBAHUS;

OIICHKA TIO PE3yJIbTATaM BBIITOHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aJaHHS;

OLICHKA MO Pe3yIbTaTaM BBIIIOJIHEHHUS 3CCE;

OIICHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHHS PACYETHO-TPaPHUECKOM
paboTsr;

OLIEHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALUK B
dbopme muddhepeHIMPOBAaHHOTO 3aUeTa

BJIAAETh CHCTEMOIl 3HAaHUM 00 OCHOBHBIX

MeToaax HAy9IHOTO MMO3HAHUS,
HUCIIOJNIb3YEMBIX B XHUMHH TIpH H3yYCHUH
BEIIECTB u XUMHUYIECKHUX SIBIICHUH
(HaOmrofgeHUE, W3MEpPEeHUE, HSKCICPUMCHT,

MOHCJ’IHpOBaHI/IC), HCIIOJIB30BaTh CHUCTCMHBIC
XUMHUYCCKHUEC 3HAHUA NJI IMIPUHATUA peHIeHI/Iﬁ

OIIEHKa TI0 UTOTraM paboTHl Ha MPAKTUIECKOM 3aHATHH;
OIIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIIPOCa;

OIIeHKa TI0 pe3yJIbTaTaM BBIITOJNHEHHA pedepara;
OIICHKA TI0 pe3yJIbTaTaM peIIeHus 3a/1a4;

OIIEHKA TI0 Pe3yJIbTaTaM TeCTHPOBAHIS,

OIICHKA TIO Pe3yJIbTaTaM BBITOTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aIaHHUS;

OIICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHCHHS ICCE;

B KOHKPCTHBIX JKW3HCHHBIX CHUTYAIlHSIX, | OLICHKA IO Pe3yJIbTaTaM BBIIOJHEHUS pacuETHO-TpaduIecKoi
CBS3aHHBIX C BEIIECTBAMHU u uXx | paboThI;
MIPUMEHCHUEM OIICHKA TI0 Pe3yJIbTaTaM IPOMEKYTOYHOMN aTTECTAIlUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa
OLIEHKA M0 UTOraM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOIO OIpOca;
OLICHKA MO pe3yJIbTaTaM BBIOJIIHeHUS pedepara;
cobroaaTh npaBuiia MMOJI30BAHUS | OLEHKA I10 pe3yJIbTaTaM pPeLIeHHs 3a/1a4;

XUMHYECKOW TOCymol ® J1abopaTOpPHBIM
000pyIOBaHHEM, a TaK>Xke MpaBwIa
oOpaIleHusl C BEIIECTBAMU B COOTBETCTBUUC
HHCTPYKIUSIMU no BBIMIOJTHEHUIO
J1a00paTOPHBIX XUMUYECKUX OTIBITOB

OLIEHKA M0 pe3yJIbTaTaM TeCTUPOBAHUS;
OIICHKA TI0 Pe3yJIbTAaTaM BBITOHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33JIaHNS;

OLICHKA MO Pe3yIbTaTaM BBIIIOJIHEHUS 3CCE;

OIICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHS PACYETHO-TPAPHUCCKOM
paboTsr;

OIICHKA TI0 Pe3yJIbTaTaM MPOMEKYTOYHOH aTTECTAIIUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

IUTAaHUPOBaTh ¥ BBIIOJNHATH XHMHYECKHH
9KCIIEPUMEHT (IpeBpallleHus] OpraHMYSCKUX
BELIECTB IIPH HarpeBaHMH, MIOJyYSHHE STUICHA
U U3yd4eHHe ero CBOMCTB, KayeCTBEHHBIE
peaKIy OpraHMYeCKUX BELIECTB, JCHATYPaHs
OeNKOB IpHM HArpeBaHHM, LBETHBIC PEaKIHU
0EJIKOB) B COOTBETCTBHH C MPABUIaAMH TEXHUKH
0e301acHOCTH NPU OOpalIeHUH C BEIIECTBAMH
u 1a60paTOpHBIM o0opynoBaHueM,
NPEICTaBIATh  PE3yNbTaThl  XUMHYECKOI'o
JKCIepuMEeHTa B (QopMe 3amucH ypaBHEHHI

OLICHKA 10 UTOraM paboThI Ha IPAKTHYESCKOM 3aHSTHH;
OLICHKA 10 PE3YJIbTATaM YCTHOTO OIIPOCa;

OLICHKA I10 PEe3yIbTaTaM BBINIOIHEHUs pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PEe3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIOIHEHHUS
NPAKTUKOOPUCHTHPOBAHHOTO 3aJaHUs;

OLICHKA IO PEe3YJIbTaTaM BBIMIOJHEHUS 3CCE;

OLICHKA IO Pe3Y/IbTaTaM BBIMOJHEHUS PacyETHO-rpaduuecKon
paboTsr;

OLICHKA [0 Pe3y/IbTaTaM MPOMEIKYTOUHOH aTTeCTALMHU B
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COOTBETCTBYIOUINX peaKkUHi u GopMyInpoBaTh
BBIBOJIbI Ha OCHOBE 3THX PE3yJbTaTOB

¢dopme mudepeHIPOBaHHOTO 3a4eTa

KPUTUYECKH aHAINU3UPOBATh XHWMHYECKYIO
nHbOpPMALUIO, MOIy4YaeMyl M3 pPa3HBIX
ncrounukoB (CMMU, MHTepHeT U np

OLICHKA 10 UTOraM paboTHI Ha IPAKTHYCCKOM 3aHSTHH;
OLICHKA I10 PE3yJIbTATaM YCTHOTO OIIPOCa;

OLICHKA I10 PEe3y/IbTaTaM BBIIIOIHEHUs pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA 10 PE3YIbTATaM BBIIIOTHEHHUS
NPaKTUKOOPUSHTHPOBAHHOTO 3aJaHUs;

OLICHKA IO Pe3yJIbTaTaM BBITIOJHEHUS 3CCE;

OLICHKA IO Pe3YNIbTaTaM BBIMOJHCHUS PacyETHO-rpaduuecKon
paboTsr;

OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme audepeHPOBaHHOTO 3aUeTa

coOIr1aTh ImpaBmia DKOJIOTHYECKHU
1esnecoo0pa3Horo TOBEICHUS B OBITY U
TPYJAOBOU JEATEIHHOCTH B IEIIX COXPAHECHHUS
CBOETO 3JI0POBbS u OKpyXaromeit
MMPUPOJTHON Cpeanl; OCO3HAaBaTh OITACHOCTH
BO3EHCTBUS Ha JKABBIE OpraHU3MBbI
onpeNieIéHHbIX  OpraHMYecCKUX  BEIIECTB,
noHumas cMmbica nokaszarens [1JIK, noscHITs
Ha TMpuMepax CcIocoObl yMCHBIICHHUS U
MpEeOTBpAILEHUs UX BPEAHOTO BO3JEHCTBUS
Ha OpTraHU3M 4YeJIOBEeKa

OLICHKA [0 UTOraM paboThl HA MPAKTHIECKOM 3aHSATHU;
OLICHKA 10 PE3YJIbTATaM YCTHOTO OIIPOca;

OLICHKA I10 PEe3y/IbTaTaM BBIIOMHEHUs pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTHPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIIOTHEHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA IO Pe3YJIbTaTaM BBIMIOJHEHUS 3CCE;

OLICHKA IO Pe3YNIbTaTaM BBIMOJHEHUS PacyéTHO-rpaduuecKon
paboTsr;

OLICHKA I10 Pe3y/IbTaTaM MPOMEKYTOUHOH aTTeCTALHU B
¢dopme audpepeHIPOBaHHOTO 3aUeTa

BBIABIISITH XapaKTEepHBIC MpU3HAKU
MOHSITUH, yCTaHABINBATh UX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IOHSITHUSA
IpU ONHCAHUU HEOPTaHWYECKUX BEIISCTB U
UX NpeBpalleHu

OLICHKA 0 UTOraM paboThl HA MPAKTHIECKOM 3aHSATHU;
OLICHKA 10 PE3YJIbTATaM YCTHOTO OIIPOCa;

OLICHKA I10 PEe3y/IbTaTaM BBIIOIHEHUs pedepara;
OLICHKA 10 PE3yJIbTATaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3YIbTATaM BBIIIOTHCHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA IO Pe3yJIbTaTaM BBITIOJHEHUS 3CCE;

OLICHKA IO Pe3yNIbTaTaM BBIMIOJHCHUS PacyéTHO-rpaduuecKon
paboTsr;

OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALIU B
¢dopme mudepeHIPOBaHHOTO 3a4eTa

HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY s
cocraBiieHus (OPMYJI BEIIECTB U ypaBHEHHU
XMMHYECKUX PpEakuil; CUCTEeMaTUYECKYIO
vHomenkiatypy (IUPAC) m TpuBHanbHBIC
Ha3BaHUsI  OTACJbHBIX  HEOPraHWYECKHX
BelecTB (yrapHbelif Ta3, YTJICKUCIBIA Tras,
aMMHaKk, raméHas W3BECTh, HeraméHas
W3BECTh, MUTHEBAS COAA, MMHUPUT U JIP.)

OLICHKA IO UTOraM paboThl HA MPAKTHYECKOM 3aHSATHU;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA I10 PEe3y/IbTaTaM BBIIOIHEHUs pedepara;
OLICHKA 10 PE3yJIbTATaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTHPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIIOIHCHHUS
HPAaKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA IO Pe3yJIbTaTaM BBIMIOJHEHUS 3CCE;

OLICHKA IO Pe3YJIbTaTaM BBIMOJHEHUs PacyETHO-rpaduuecKon
paboTsr;

OLICHKA I10 Pe3y/IbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme b pepeHIPOBAHHOTO 3a4eTa

OIMpCACIIATH BaJICHTHOCTH u CTCIICHb
OKHCJICHUA XHUMHYCCKHUX 3JICMCHTOB B
COCAMHCHUAX PaszjIndHOro CocCTaBa; BH]

XUMHYECKONW CBS3M (KOBaJCHTHAasl, HOHHAS,
MeTaJUTHYecKasi, BOJOPOIHAS) B
COCTMHEHMUSX; THUM KPUCTAJIIUUYECKON PEIETKU
KOHKPETHOTO BeIIeCcTBa (aTommuas,
MOJICKYJISIpHAsl, HWOHHAs, MeTaIndyeckas);
XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYeCKUX COCIUHEHUH;

OLICHKA 0 UTOraM paboThl HA MPAKTHYECKOM 3aHSATHU;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA I10 PEe3yJIbTAaTaM BBIIIOIHEHHUs pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3yJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIIOTHEHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHCHHS 3CCE;

OLICHKA IO Pe3yNIbTaTaM BBIMIOJHCHUS PacyETHO-rpadUuecKon
paboTsr;

OLICHKA I10 Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALHU B
¢dopme b epeHIPOBAHHOTO 3aUeTa

YCTaHaBJIUBATb OPUHAOJICIKHOCTD

OIICHKA I1O UTOraM pa6OTI)I Ha MPAKTUYCCKOM 3aHATUH,
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HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K
omnpeIeNEHHOMY KJIacCy/TpymIie COeaWuHCSHUH
(mpocThle  BemecTBa METaJUIBl |
HEMETaJIJIbl, OKCHIbI, OCHOBAHMS, KHUCIIOTHI,
amM@oTepHbIE THAPOKCHUIBI, COJIH)

OLICHKA M0 Pe3yJIbTaTaM YCTHOTO OIPOCa;
OLICHKA I10 PEe3y/IbTaTaM BBIIOIHEHUs pedepara;

OLICHKA 10 PE3yJIbTaTaM PEIICHHUS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTHPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIIOTHEHUSI
HPAKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA 10 PE3YJIbTATaM BBIIOJIHCHHUS 3CCE;

OLICHKA IO Pe3YJIbTaTaM BBIMOJHECHUS PacyéTHO-rpaduuecKon
paboTsr;

OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme b epeHIPOBaHHOTO 3a4eTa

pacKpbIBaTh CMBICI TIEPUOIAICCKOTO 3aKOHA
JI 11 MenneneeBa U IEMOHCTPUPOBATH €ro
CHUCTEMATH3UPYIOIIYIO0, OOBSICHUTEIBHYIO |
MIPOTHOCTHYECKYIO (PyHKIIHH

OLICHKA [0 UTOraM paboThl HA MPAKTHYECKOM 3aHSTHU;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA IO Pe3yJIbTaTaM BBIMIONIHEHUS pedepaTa;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIIOTHEHUSI
[PAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHCHHS 3CCE;

OLICHKA 10 PE3YJIbTATaM BBIIOIHCHHUS PacIETHO-TpapuIecKoi
paboTsr;

OLICHKA I10 Pe3y/IbTaTaM MPOMEKYTOUHOH aTTeCTALHU B
¢dopme mnudepeHIPOBaHHOTO 3aUeTa

XapakTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB  XHMHYECKHX JJIEeMEeHTOB 1—4
epuoa0B Ilepuonunueckoit CHUCTEMBI
xuMudeckux snemeHToB [ I Menneineena,
HCIIONB3Ys MOHITHS «S-, P-, d-2JIEKTPOHHBIC

OILICHKA I1O UTOraM pa6OTI)I Ha MMPAKTUYCCKOM 3aHATUH,
OILICHKA MO pe3yjibTaTaM YCTHOT'O OIIpOCa;

OILICHKA MO pe3yJibTaTaM BBIIIOJIHCHUSA peq)epaTa;
OLICHKA I10 pe3yJbTaTaM PEIICHUA 3a1a4,

OL€HKA I10 pe3yJIbTaTaM TECTUPOBAHUA,

OIICHKA 110 pE€3yJibTaTaM BBIITOJIHCHUA

opOuTanmm», «IHEPreTUYECKHE  YPOBHU»;
NPaKTUKOOPUEHTHPOBAHHOTO 3aJaHus;
OOBSICHATH  3aKOHOMEPHOCTH  W3MEHCHUS
o OLICHKA I10 pe3yJIbTaTaM BBIIIOIHEHUS 3CCE;
CBOWMCTB XHUMHYECKHX OJJEMEHTOB M HX . .
N OLICHKA I10 pe3yJIbTaTaM BBIIIOJHEHUS PacuETHO-TpadhuuecKon
COG/IMHEHHH 10  [epHojaM W rpymmam | o .
Ileproauyeckoil  CHCTEMBI ~ XHUMHYECKHX P ’ N
OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
snemeHnToB J| I MenneneeBa
¢dopme mndpepeHIPOBAHHOTO 3a4eTa
OLICHKA IO UTOraM paboThl HA MPAKTHYECKOM 3aHSTHU;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;
OLICHKA M0 Pe3yJIbTaTaM BBIMONHEHUS pedepaTa;
XapaKTepu30BaTh (omuchiBaTh)  OOLIHE ! pesy pegepata,
. OLICHKA M0 Pe3yJIbTaTaM PELICHHUS 33/1a4;
XHUMHYECKHE cBOiicTBa HEOPraHMYeCKUX

BEIIECTB PA3UYHBIX KJIACCOB; IOITBEPKIATh
CYIIECTBOBAHHE TCHETHYECKONH CBS3HM MEXIY
HEOPraHNYEeCKHMH BEIIECTBAMH C ITOMOIIBIO
YpaBHEHHH COOTBETCTBYIOIIUX XHUMUYECKHUX
peakiuit

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3YJIbTATaM BBIIIOIHEHHUS
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA I10 PE3YJIbTATaM BBIIIOJIHCHHUS 3CCE;

OLICHKA 10 PE3YJIbTATaM BBIIOIHCHHUS PacIETHO-TpapuIecKoi
paboTsr;

OLICHKA [0 Pe3y/IbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme b epeHIMPOBAHHOTO 3aUeTa

KIacCUPUIIMPOBATh  XUMHYCCKHE PCAKIIHHU
110 Pa3IWYHBIM IIPU3HAKaM (YHCIY U COCTaBY

pearupyonmx BEIIIECTB, TETJIOBOMY
3hdexTy peaknuu, H3MEHEHHIO CTeIeHel
OKHCJICHHUS 2JIEMEHTOB, 00paTUMOCTH

peaKkiuu, y4acTHIO KaTajlu3aTopa)

OLICHKA 0 UTOraM paboThl HA MPAKTHYECKOM 3aHSATHU;
OLICHKA M0 Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA M0 Pe3yJIbTaTaM BBIMIONHEHUS pedepaTa;
OLICHKA IO Pe3yJIbTaTaM PEIICHHUS 3a1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIOIHCHUS
HPAaKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHCHHUS 3CCE;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHHUS PAcIETHO-TpapuIecKoi
paboTHI;

OLICHKA I10 Pe3y/IbTaTaM MPOMEKYTOUHOH aTTeCTALHU B
¢dopme mnudpepeHPOBAHHOTO 3aUeTa

COCTaBJIATh YpaBHEHHUS peaxkuui
pa3INYHBIX TUMOB; MOJHBIE U COKpaIlEHHbIE
YpaBHEHHMs] peakuWii HWOHHOro OOMeEHa,
YUYWUTBIBasl YCJIOBHS, IPU KOTOPBIX OTH

OLICHKA 110 UTOraM pa6OTI)I Ha MPAKTUYCCKOM 3aHATUH,
OILICHKA MO pe3yJibTaTaM YCTHOT'O OIIpOCa;

OLICHKA MO pe3yJibTaTaM BBIIIOJIHCHUSA peq)epaTa;
OILICHKA IO pe3yJibTaTaM PCUICHUS 3a1a4;
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peakuu UAYyT 10 KOHIIa

OLICHKA IO Pe3yJIbTaTaM TECTHPOBAHHUS;
OLICHKA I10 PE3YIbTATaM BBIIOIHCHHUSI
HPAaKTHKOOPUECHTUPOBAHHOTO 3a/IaHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHCHHUS 3CCE;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHHUS PACIETHO-TpapuIecKoi
paboTHI;

OLICHKA 10 PE3YJIbTATAM IPOMEXYTOYHOMN aTTECTALINY B
¢dopme b pepeHIMPOBAHHOTO 3aUeTa

OLICHKA 11O UTOraM pa6OTI)I Ha MPAKTUYCCKOM 3aHATUH,
OILICHKA MO pe3yJibTaTaM YCTHOTO OIIpOCa;
OLICHKA MO pe3yJibTaTaM BbIIIOJIHCHUSA peq)epaTa;

MPOBOAUTH  PEAKIUW, IMOJATBEPKIAIOIIKE | OIEHKA 110 pe3ylbTaTaM PElICHUs 3a/1a4;
KauyeCTBCHHBIH cocTaB pa3IMYHBIX | OIICHKA MO Pe3yJIbTaTaM TeCTUPOBAHHS,
HEOPTAaHUYECKHUX BEIICCTB; PACIO3HABATH | OIEHKA IO PE3yJIbTATaM BBITOTHCHHUS
ONBITHBIM MYyTEM HOHBI, IPUCYTCTBYIOMIKE B | NPAKTHKOOPUEHTUPOBAHHOTO 3aJaHUs;
BOJIHBIX pacTBOpax HEOPraHUYeCKUX | OIEHKA [0 Pe3yJibTaTaM BBIIOJIHEHHS 3CCE;
BEIIECTB OLIEHKA MO Pe3yJIbTaTaM BBIMOJIHEHUS PacYETHO-rpapuIecKoi
paboTHI;
OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluK B
dhopme muddhepeHTMPOBaAaHHOTO 3aUeTa
OLIEHKA M0 UTOr'aM paboThl HA MPAKTHYESCKOM 3aHSITHH;
OIICHKA TI0 Pe3yJIbTaTaM YCTHOTO OIPOCa;
OIICHKA TI0 pe3yJIbTaTaM BBIIONHEHHS pedepara;
OIICHKA TI0 Pe3yJIbTaTaM pPEIICHUS 3a/1aY;
pacKpbIBaTh CYIIHOCTB OKHCIIUTEIIFHO- | OICHKA IO Pe3yJIbTaTaM TECTHPOBAHUS,

BOCCTAHOBUTEJIBHBIX pEaKkIuid MOCPEICTBOM
COCTaBJICHUA DIIEKTPOHHOrO OajaHca 3THX
peakiuit

OIICHKA TIO Pe3yJIbTAaTaM BBITOTHCHHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3a/aHUs;

OLICHKA MO Pe3yJIbTaTaM BBIIIOJIHEHHUS ICCE;

OLIEHKA 0 pe3yJIbTaTaM BBIMOIHEHUS PacuEéTHO-rpapuIecKoi
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTECTALlUH B
dbopme muddhepeHIMPOBAaHHOTO 3aUeTa

OOBSICHSTH 3aBUCUMOCTD CKOpPOCTH
XUMHYECKOW  peakiuu  OT  Pa3IMYHBIX
(akTOpOB; XapaKTepCMEIICHUS XUMHISCKOTO
paBHOBECHsT B 3aBUCHUMOCTH OT BHEIIHEro
BosaeucTBusa (npuniun Jle [llaTense)

OLIEHKA [0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OIICHKA TI0 Pe3yJIbTaTaM YCTHOTO OIPOCa;

OIICHKA TI0 pe3yJIbTaTaM BBIIONHEHHS pedepara;
OIICHKA TI0 pe3yJIbTaTaM PEIICHUs 3a/1a4;

OIICHKA TI0 Pe3yJIbTaTaM TECTUPOBAHHS,

OIICHKA TI0 Pe3yJIbTATaM BBIITOJIHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aJ[aHHUS;

OLICHKA MO pe3yJIbTaTaM BBIMOJIHEHHUS ICCE;

OLIEHKA M0 pe3yJIbTaTaM BBIMOJIHEHUS PacuETHO-rpapuIecKoi
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTECTALUH B
dhopme muddhepeHIMPOBaHHOTO 3aUeTa

XapakTepu3oBaTh  XUMUYECKHE  MPOLECCHI,
jJexanue B OCHOBE MPOMBIIIIEHHOTO
MOJIyYeHUSI CEPHOM KHUCIIOTHI, aMMHaka, a
Takke c(HOPMHPOBAHHOCTh HPEICTaBICHUH 00
0o0IINX HAYYHBIX MPUHIUNAX U IKOJOTHIECKUX
mpobiieMax XMMHYECKOT0 IPOU3BOICTBA

OLIEHKA M0 UTOr'aM paboThl HA MPAKTHYECKOM 3aHSTHH;
OIICHKA TI0 Pe3yJIbTaTaM YCTHOTO OIPOCa;

OIICHKA TI0 pe3yJIbTaTaM BBINIOJIHEHHS pedepara;
OIICHKA TI0 pe3yJIbTaTaM pPEIICHUS 3a/1aY;

OIICHKA TI0 Pe3yJIbTaTaM TECTUPOBAHHS,

OIICHKA TI0 Pe3yJIbTATaM BBITOJIHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aJaHNS;

OLICHKA M0 Pe3yJIbTaTaM BBIIOJIHEHHUS ICCE;

OLIEHKA MO pe3yJIbTaTaM BBIMOJIHEHUS PacuETHO-rpapuIecKoi
paboTHI;

OLIEHKA M0 pe3ysIbTaTaM MPOMEKYTOUHON aTTeCTalluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

MIPOBOJIUTH BBIYUCIICHHUS C HMCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJsI BEIIECTBA B
pacTBope», OOBEMHBIX OTHOIICHUH Ta30B
NpU XUMHUYECKHUX PEaKLUAX,MaCChl BEIlECTBA
nnmn  obbémMa ra3oB 10 HU3BECTHOMY
KOJINYECTBY BEIIECTBa, Macce WIH O0BEMY
OJHOTO U3 YyYacTBYIOIIUX B peaKkuuu

OLIEHKA M0 UTOraM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOIO OIpoca;

OLIEHKA M0 pe3yJIbTaTaM BBIMOJIHEHUS pedepara;
OLIEHKA M0 pe3yJIbTaTaM PElICHUs 3a/1a4;

OLIEHKA M0 Pe3yJIbTaTaM TECTUPOBAHUS;

OLIEHKA 0 PE3yJIbTAaTaM BBITTOJIHEHUS
MPAaKTUKOOPUEHTHPOBAHHOTO 33 aHUSI;
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BEIIECTB, TeIloBoro 3ddexra peakiuu Ha

OILICHKA MO pe3yJibTaTaM BLIIIOJIHECHUSA 3CCEC;

OCHOBE  3aKOHOB  COXpaHEHHsS  MAacChl | OLIEHKA MO pe3yJbTaTaM BBIMOJHEHUS pacuETHO-rpapuIecKoi

BEIIECTB, MPEBPAICHUS © COXpPaHEHUs | paboThI;

JHEPTHH OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

[UIAHUPOBaTh W BBINOJNHITh  XHUMHYECKHHA

IKCIIEPUMEHT (paznoxenue MepOKCHUIa

BOJOpPOJa B MPHCYTCTBHUU  KaTaln3aTropa,

ONpEJICNICHHE CpeJbl PACTBOPOB BEIIECTB C | OILIEHKA IO HTOraM PabOTHI HA IMPAKTUYCCKOM 3aHSATHH;

MOMOIIBI0  yYHUBEPCATBbHOTO  HHIWKATOPA, | OLICHKA IO Pe3yJbTaTaM YCTHOTO OMpOCa;

BIIUSHUC PA3TUYHBIX (AaKTOPOB Ha CKOPOCTh
XUMHYECKON  peakIuu, peakluH HOHHOTO
o0MecHa, KaUeCTBCHHBIC PEaKIUK Ha Ccyibdat-,
KapOOHAT- H XJOPUA-aHUOHBI, HA KATHOH
aMMOHHSI;  PCIICHHE  JIKCIEPHUMEHTAaIbHBIX
3ama4 mo treMam «Mertauiel» u «HemeTamib)
B COOTBETCTBHH C TMpaBWJIaMH TEXHHKH
0e30macHOCTH MpH OOpaIleHUH C BEIIeCTBAMU
u J1ab0opaTOpPHBIM o0opyoBaHHEM,
MPEACTABIIATE PE3yIbTaThI XHUMHYECKOTO
JKCIEpUMEHTa B (opMe 3amucu ypaBHCHUU
COOTBETCTBYIOIIHUX PEeakuuii U GOPMYIUPOBATH
BEIBOJIBI Ha OCHOBE ITHUX PE3yJIbTATOB

OIICHKA TI0 pe3yJIbTaTaM BBINIOJHEHHS pedepara;

OIICHKA TI0 pe3yJIbTaTaM pPEIICHUs 3a/1a4;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TI0 Pe3yJIbTATaM BBIITOJTHCHHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3a/aHUs;

OLICHKA MO Pe3yJIbTaTaM BBIIIOJIHEHHUS ICCE;

OLICHKA M0 pe3yJIbTaTaM BBIMOJIHEHUS PacYETHO-rpapuIecKoi
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluK B
dbopme muddhepeHIMPOBAaHHOTO 3aUeTa

BJIaACTh METOJaMHU HAYYHOT'O IMO3HAHUA B
OUOJIOruu: Ha6J'IIOI[eHI/Ie u OInmucaHHue
JKHUBBIX CHCTCM, IIPOHECCOB U ﬂBHCHHﬁ;

OILICHKA I1O UTOraM pa6OTI)I Ha MPAKTUYCCKOM 3aHATUH,
OLICHKA MO pe3yJibTaTaM YCTHOT'O OIIpOCa;
OILICHKA MO pe3yJibTaTaM BBIIIOJIHCHUSA peq)epaTa;

OpraHHu3amus u MIPOBEACHUE | OIECHKA [0 PE3yJIbTaTaM PEIICHHS 3a/1a4;

OHMOIOTHYECKOTO SKCIEPUMEHTA, | OIEHKA [0 PE3yIbTaTaM TECTHPOBAHMS;

BBIIBH)KEHUE TUIIOTE3Hb; BBISIBJICHUE | OLICHKA IO PE3y/IbTaTaM BbITTOTHEHUS

3aBHCHUMOCTH MEXIy HCCIIEAYEMBIMH | MPAKTHKOOPHEHTHPOBAHHOTO 3a[aHNS;

BEIIMYNHAMHU, OOBSCHEHHE TIOJNYYEHHBIX | OLEHKA II0 PE3yIbTaTaM BBIOJHEHUS 3CCE;

pe3yJbTaTOB, HCIHOJB30BAHHBIX HAYYHBIX | OIEHKA MO PE3yabTaTaM BBIIOIHEHUS pacyETHO-TpadUueCcKOi
MOHSITUH, Teopuil M 3aKOHOB; YyMEHHE | paboTh;

Jienarb BBIBOJIbI Ha OCHOBAHUM | OLIEHKA IO Pe3yJIbTaTaM MPOMEXKYTOUHOM aTTeCTalluH B
MOJYYSHHBIX PE3YJIbTATOB ¢dopme mndpepeHIPOBAHHOTO 3a4eTa

MPUMEHSTh TIOJIy4eHHBIE 3HaHWsS IS | OLIEHKA [0 UTOraM paboThl HA NPAKTHYECKOM 3aHITHH;

OOBsICHCHHUsT OMOJIOTUYSCKHUX MPOIECCOB U
SIBJICHUW, Ui TPUHSITUS HOPAKTHYCCKUX
peuieHUid B TIOBCEAHEBHOM JKHU3HU C
eJbio ob0ecrieueHuss 0€30MaCHOCTH CBOETO
310pOBbS | 310POBbS OKPYKaIOIINX
moJne, coONMoAeHusT HOPM TI'PaMOTHOTO
MNOBEAEHUS B OKpYXKaloIllel IpUpPOITHOMN
cpene; HNOHMMaHNE HEOOXOIMMOCTH
HWCHOJIb30BAHUS JIOCTH)KCHUHM COBPEMEHHOM
ounosoruu H OHMOTEXHOJIOI Ui IS
parMoHaILHOTO MPUPOJONOIHE30BAHUS

OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;
OLICHKA IO Pe3yJIbTaTaM BBIMIOJHEHUS pedepaTa;

OLICHKA M0 Pe3yJIbTaTaM PELICHHUS 33/1a4;

OLICHKA I10 PE3YJIbTATaM TECTHPOBAHHS;

OLICHKA I10 PE3YJIbTATaM BBIIIOIHEHHUS
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA I10 PE3YJIbTATaM BBIIIOJIHCHHUS 3CCE;

OLICHKA 10 PE3YJIbTATaM BBIIOIHCHHUS PacIETHO-TpapuIecKoi
paboTsr;

OLICHKA I10 Pe3y/IbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme b epeHIPOBaHHOTO 3a4eTa

pewmartsb 3JIEMEHTAapHbIC
T€HEeTHYECKHE 3aJadd Ha MOHO- H
OUTUOpUIHOE CKpelInuBaHue,

CLIEMJIEHHOE HacJIeJOBaHUE; COCTaBJISATH
CXeMbl MOHOTHOPHUIHOIO CKpPEUIUBaHUS
st pecKa3aHust HaCJIE1OBaHUs
OPU3HAKOB y OopraHu3MoB (Y44);

OLICHKA 0 UTOraM paboThl HA MPAKTHIECKOM 3aHSATHU;
OLICHKA M0 Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA M0 Pe3yJIbTaTaM BBIMIONHEHUS pedepaTa;
OLICHKA IO Pe3yJIbTaTaM PEIICHHUS 3a1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIOIHCHUS
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA I10 PE3YJIbTATaM BBIIIOJIHEHHUS 3CCE;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHHUS PAcIETHO-TpapuIecKoi
paboTHI;

OLICHKA I10 Pe3y/IbTaTaM MPOMEKYTOUHOH aTTeCTALHU B
¢dopme mnudpepeHPOBAHHOTO 3aUeTa

BBITIOJIHSTH J1abopaTopHBbIe "u
MpaKTHYECKHE pabotel, coOmoaarts
npaBuWjia TpH paboTre ¢  y4eOHBIM U
J1a00paTOPHBIM 000OpYIOBaHUEM

OLICHKA 110 UTOraM pa6OTI)I Ha MPAKTUYCCKOM 3aHATUH,
OILICHKA MO pe3yJibTaTaM YCTHOT'O OIIpOCa;

OLICHKA MO pe3yJibTaTaM BBIIIOJIHCHUSA peq)epaTa;
OILICHKA 11O pe3yJibTaTaM PCUICHUS 3aa4;
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OLICHKA IO Pe3yJIbTaTaM TECTHPOBAHHUS;
OLICHKA I10 PE3Y/IbTATaM BBIIOIHEHHUS
HPAaKTHKOOPUECHTUPOBAHHOTO 3a/IaHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHCHHUS 3CCE;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHHUS PACIETHO-TpapuIecKoi
paboTHI;

OLICHKA 10 PE3YJIbTATaM HPOMEXYTOYHOMN aTTECTALNY B
¢dopme b pepeHIMPOBAHHOTO 3aUeTa

KPUTHUUYECKU OLICHUBATh u
HHTEPIPETHPOBATH nH(pOopMano
OUOJIOTHYECKOTr 0 coaep KaHus,

BKJIFOYAIOIIYIO MCEBJIOHAYyYHbIC 3HAHUS U3
pa3nmuaabIX uctouHukoB (CMMU, HaydHO-
MOITYJISIPHBIC ~ MaTepHuabl); ITHYECKUE
aCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOrUN, MEAUIIMHE, OMOTEXHOJIOTUN

OIICHKA 110 UTOTraM pabOThI HAa MPAKTUIECKOM 3aHSATHH;
OIICHKA TI0 Pe3yJIbTaTaM YCTHOTO OIPOCa;

OIICHKA TI0 pe3yJIbTaTaM BBINIOJHEHHS pedepara;
OIICHKA TI0 pe3yJIbTaTaM pPEIICHUs 3a/1a4;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TI0 Pe3yJIbTATaM BBIITOJTHCHHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3a/aHUs;

OLICHKA MO Pe3yJIbTaTaM BBIIOJIHEHHUS ICCE;

OLIEHKA MO Pe3yJIbTaTaM BBIMOJIHEHUS PacYETHO-rpapuIecKoi
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluK B
dhopme muddhepeHTMPOBaAaHHOTO 3aUeTa

KPUTHUUECKU OLICHUBATh u
HHTEPIPETHPOBATH nH(}pOpMarIo
OUOJIOrHYECKOro coaeprKaHus,

BKJIFOYAIONIYIO TCEBIOHAyYHBIC 3HAHUSI U3
paznuuHBIX ucTouHMKOB (CMMU, nHaywHO-
MO YJISIPHBIES MaTepuaibl); STHYECKHE
aCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
OMOJIOruy, MEAUIIMHE, OMOTEXHOJIOIUN

OLIEHKA M0 UTOr'aM paboThl HA MPAKTHYESCKOM 3aHSITHH;
OIICHKA TI0 Pe3yJIbTaTaM YCTHOTO OIPOCa;

OIICHKA TI0 pe3yJIbTaTaM BBINIONHEHHS pedepara;
OIICHKA TI0 Pe3yJIbTaTaM pPEIICHUS 3a/1aY;

OIICHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TIO Pe3yJIbTAaTaM BBITOTHCHHUS
MPaKTUKOOPHUEHTUPOBAHHOTO 33 aHUs;

OLICHKA MO Pe3yJIbTaTaM BBIIIOJIHEHHUS ICCE;

OLIEHKA O pe3yJIbTaTaM BBINOIHEHUS PacuEéTHO-rpapuIecKoi
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTECTALlUH B
dbopme muddhepeHIMPOBAaHHOTO 3aUeTa

co3gaBaTb COOCTBEHHELIE MHCHMEHHEIE H

OIICHKA I1IO0 UTOraMm pa6OTBI Ha IMPAKTUICCKOM 3aHATUH,
OILICHKA MO pe3yJjibTaTaM YCTHOTO OIIpOCa;

OILICHKA IO pe3yJibTaTaM BBIIIOJIHCHUSA peq)epaTa;
OLICHKA MO pe3yJibTaTaM PCHICHUS 3a1a4;

YCTHBIC COOOIIEeHHS, 00001Iast | OlEHKA IO Pe3yabTaTaM TeCTHPOBAHNUS;

OHOJIOTUYESCKYFO nH(pOPMAIHIO M3 | OICHKA MO PEe3yJIbTaTaM BBIIOJHECHUS

HECKOJIbKHUX UCTOYHUKOB, TPaMOTHO | MPaKTUKOOPUEHTUPOBAHHOT'O 3a/IaHUS,;

HCIIOJIb30BaTh MMOHSITUHBIH anmapar | OlleHKa [0 pe3yJibTaTaM BBIIOJIHEHHS 3CCe;

ouonoruu OLIEHKA M0 pe3yJIbTaTaM BBIMOJIHEHUS PacuETHO-rpapuIecKoi
paboTHI;
OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALluK B
dhopme muddhepeHIMPOBaHHOTO 3aUeTa
OLIEHKA M0 UTOr'aM paboThl HA MPAKTHYECKOM 3aHSTHH;
OIICHKA TI0 Pe3yJIbTaTaM YCTHOTO OIPOCa;
OIICHKA TI0 pe3yJIbTaTaM BBINIOJIHEHHS pedepara;
OIICHKA TI0 pe3yJIbTaTaM pPEIICHUS 3a/1aY;

pemare 3JIEeMCHTapHBIC OHMOJOTHYECKHUE | OICHKA MO Pe3yiIbTaTaM TCCTHPOBAHUS,

3aJa4d, COCTaBJATH CXEMBl [EpPEHOCa | OIEHKA IO Pe3yJIbTaTaM BBITOTHCHHUS

BCIICCTB U DHCPTrUH B HSKOCHCTEMax (IICITH
TATAHUS)

MPaKTUKOOPHEHTHPOBAHHOTO 3aJaHNS;
OLICHKA M0 Pe3yJIbTaTaM BBIIOJIHEHHUS ICCE;

OLIEHKA MO pe3yJIbTaTaM BBIMOJIHEHUS PacuETHO-rpapuIecKoi
paboTHI;

OLIEHKA M0 pe3ysIbTaTaM MPOMEKYTOUHON aTTeCTalluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

KPUTHYIECKHU OIICHUBATh u
WHTEPIPETUPOBATH nH}OpMAITHIO
OHMOIOTrHYECKOTO colep>KaHusl,

BKJIFOYAIOI[YIO ICEBJOHAy4YHbIE 3HAHUS U3
pa3nuuHblXx HcTOuHMKOB (CMMUM, HayuHO-
MOMyJsIpHbIE MaTepHuaibl); paccMaTpUBaTh
rjo0ajbHbIE  JKOJIOTMYECKHE MPOOJIEMBI

OLIEHKA M0 UTOraM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOIO OIpoca;

OLIEHKA M0 pe3yJIbTaTaM BBIMOJIHEHUS pedepara;
OLIEHKA M0 pe3yJIbTaTaM PElICHUs 3a/1a4;

OLIEHKA M0 Pe3yIbTaTaM TECTUPOBAHUS;

OLIEHKA 0 PE3yJIbTATaM BBITOJITHEHUS
MPAaKTUKOOPUEHTHPOBAHHOTO 33 aHUSI;
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COBPEMEHHOCTH, popmuposats IO | OIICHKA IO Pe3yJIbTaTaM BEIMOJHEHUS JCCE;
OTHOILIEHUIO K HUM COOCTBEHHYIO | OIICHKA IO Pe3yJibTaTaM BBIMOJIHEHHS pacu€THO-Tpaduieckon
MTO3UITHIO paboThI;
OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALUH B
dhopme muddhepeHIMPOBaHHOTO 3aUeTa
3HaHUS
OLIEHKA M0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3ysIbTaTaM YCTHOTO OIpoca;
rpaHUIbI OpPUMEHCHUS M3yYSHHBIX | OIEHKA [0 Pe3yJibTaTaM BBIOJIHEHHs pedepara;
du3uueckux Mopaered: MaTepuanabHas | OlCHKA IO Pe3yabTaTaM PEIICHHs 3aad;

TOYKa, WHEpPIHUaIbHAas CHUCTEMa OTCYETa,
a0CONIOTHO TBEPIAOE TENO, HJICATTbHBIN
ra3; MOJICIIM CTPOCHHS ra30B, KUIKOCTCH
Hu TBEPABIX TEI, TOYEYHBIIA
JICKTPUYECKHUIN 3apsi 0OpU PEIICHUH
pusnueckux 3amaq

OIICHKA TIO Pe3yJIbTaTaM TeCTUPOBAHUS,
OIICHKA TI0 Pe3yJIbTATaM BBITOJIHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aJaHNUS;

OIICHKA TI0 Pe3yJIbTaTaM BBIITOJHCHHS ICCE;

OIICHKA TI0 Pe3yJIbTAaTaM BBIIIOJHEHHS PACYETHO-TPAPHUECKOM
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

dusnueckme saBaeHHUss (IIpomecchl) U
OOBSACHATH WX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJCKYISIPHO-KHHETHICCKOMN
Teopuu CTpPOCHHUS BEIIICCTBA u
3JICKTPOJUHAMUKH: pPaBHO MEpPHOE WU
PaBHOYCKOpPEHHOC OpSIMOJIUHEHHOES
OBHWKCHUE, CBOOOJIHOE TIaJCHUC Te,
JOBH)KEHUE N0 OKPYXHOCTH, HHEPIIUs,
B3aMMOJICHCTBHUE Te; audpy3us,
OpoyHOBCKOE JIBIDKCHUE, cTpoeHHue
XUJKOCTEH U TBEPABIX TeEJI, U3MEHEHHUE
o0BEMa TE npu HarpeBaHuU
(OXJaXXJIEHUHN), TEIUIOBOE paBHOBECHUE,
UCIIapeHnue, KOHACHCAIlMs, ILIaBJICHHE,
KpUCTaJLIU3anus, KUIICHWE, BIIAXXHOCTH
BO3JIyXa, ITOBBINIICHUE NAaBJICHUS ra3a Ipu
€ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBsI3b MEXKJY NOapaMeTpaMH COCTOSHUS
rasa B U30MpoIeccax; dIICKTPHU3aMus Te,
B3aHMOJICHCTBHEC 3apsiIOB

OLICHKA [0 UTOraM paboThl HA MPAKTHIECKOM 3aHSTHU;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA IO Pe3yJIbTaTaM BBIMIOIHCHUS pedepaTa;
OLICHKA M0 Pe3yJIbTaTaM PELICHHUS 33/1a4;

OLICHKA IO Pe3yJIbTaTaM TECTHPOBAHHUS;

OLICHKA I10 PE3YIbTATaM BBIIIOIHEHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA I10 PE3YJIbTATaM BBIIIOJIHCHHUS 3CCE;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHHUS PacIETHO-TpapuIecKoi
paboTHI;

OLICHKA 10 PE3YJIbTATaM HPOMEXYTOYHOM ATTECTALIUH B
¢dopme mudepeHIPOBaHHOTO 3aUeTa

OIMCAaHUE MEXAaHUYECKOro JBUXKEHWUS,
UCOOIB3Y S (u3uyeckrue - BEIHUYUHEL:
KOOpIOMHATA, aoyTh, nepeMenieHue,

CKOpPOCTh, YCKOpEHHE, Macca Teja, Cuiia,
HUMOYJIBC TeEJIa, KHHETHYECKas DHEPTHUs,
HOTCHIUAIbHAsT JHEPTrUs, MEXaHUYCCKas
pabora, MexaHWYECKass MOIIMHOCTb; IIPH

OIICHKA TI0 UTOTaM PabOTHI HAa MPAKTUICCKOM 3aHSATHH;
OIIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIIPOCa;

OIIEHKa TI0 pe3yJIbTaTaM BBIITOJHEHHA pedepara;
OIICHKA TI0 pe3yJIbTaTaM peIIeHus 3a/1a4;

OIIeHKA TI0 pe3yJIbTaTaM TeCTHPOBAHIS;

OIIEHKA TI0 Pe3yJIbTaTaM BBHITOTHEHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aaHHS;

ONHCaHUU MPaBUIBLHO TPaKkTOBAaTh
N OLICHKA IO Pe3yJIbTaTaM BBIMIOJHEHUS 3CCE;
bu3uYeckuit  CMBICH  HCIOJIB3YEMBIX . .
OLICHKA IO Pe3YNIbTaTaM BBIMIOJHCHUS PacyETHO-rpaduuecKon
BCJIMYHH, UX OOO3HAYECHHUS WU COWHUIIBI, AGOTEL:
HaXOJUTh hopmybl, cBssbiBatowne | O ’ N
OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
MaHHYI0  (U3HUYECKYIO  BEIWYHUHY C
¢dopme mudpepeHIMPOBAHHOTO 3aUeTa
JPYTHUMHU BEIUYHHAMU
ONHCAaHUE MEXaHHYECKOTO JBWOKCHHS, | OLCHKA [0 UTOraM paboThl Ha MPAKTHICCKOM 3aHSTHU;
HCIIOJIB3Y I ¢busnyeckue  BEIWYHMHBIL: | OLCHKA [0 Pe3yibTaTaM YCTHOTO OMpOCa;
KOOpIHHATA, IyTh, [IepeMeIICHHE, | OLUCHKA I10 Pe3ybTaTtaM BBIIOIHEHHUs pedepara;

CKOpPOCTB, YCKOPEHHE, Macca Tena, cuia,
AMOYJIBC Tejla, KHHETWYecKas JSHEepTHus,
ONOTEHIIUaIbHAas JHEPTrus, MEeXaHUUecKas
pabora, MexaHWYECKass MOIIHOCTB; IIpH
OITMCaHHUU OpPaBUIBHO TPakTOBATH
puznueckuii CMBICJI HUCIIOIB3YEMBIX
BEJIMYHUH, WX OOO3HAYCHUS W CIUHHUIIBI,
HaXOJOUTh Gopmynsl, CBSI3BIBAOIIINE
JJAHHYI0  (QU3UYECKYIO  BEIHYMHY C

OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3yJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIOTHEHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA IO Pe3yJIbTaTaM BBITIOHEHHUS 3CCE;

OLICHKA I10 Pe3YJIbTaTaM BBIMIOJHEHUS PacyETHO-rpaduuecKon
paboTsr;

OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme mudepeHIPOBAHHOTO 3aUeTa
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APYTIruMH BCIIMYHMHAMU

OIMMCAaHUEC U3YUYCHHBIX TCIIJIOBBIX CBOWCTB
TCJII MW TCIIJIIOBBIX }IBJ'ICHI/II;'I, HUCITIOJIB3Yy s
(1)PI3I/I‘-ICCKI/IG BCIIMYMUHBI. OJaBJICHHUC Tasa,

OIICHKA I1I0 UTOraMm pa6OTI>I Ha IMPAKTUICCKOM 3aHATHUH,

TeMmeparypa, CpenOHsisl KHHETHYEeCKasl | OIEHKa IO pe3ylbTaTaM yCTHOTO OIpOcCa;
SHEPTHs XaO0THYECKOTO JOBUKCHUS | OIEHKA IO pe3ybTaTaM BEIIOIHEHUS pedepaTta;
MOJIEKYJI, CpeOIHEKBaApaTUIHAasl CKOPOCTH | OIIEHKA II0 pe3yabTaTaM perIeHus 3a/1a4;
MOJIEKYT, KOJIMYECTBO TETUIOTHI, | OICHKA MO pe3yIbTaTaM TECTHUPOBAHUS,
BHYTPCHHsIsSI JHEprusi, padora Tra3a, | OlEHKA 10 Pe3yJIbTaTaM BBITOTHCHHUS
KOA(PPUIIMEHT  TOJIC3HOTrO0  JCHCTBHS | MPaKTUKOOPHEHTHPOBAHHOTO 3aaHUS;
TEIUIOBOT'O JABHUTraTEeisl; NPU OIMCAHUHU | OICHKA IO PE3YJIbTaTaM BBIOJHCHHS ICCE;
MIPaBUIBHO TpaKTOBaTh (pu3mdeckuil | oneHKa Mo pe3yabTaTaM BBHIIIOJHEHUS pacuEéTHO-TpaduyecKoi
CMBICII  HCIOJB3YSMBIX BEJIHYHUH, WX | pabOTHL,
o0O3HaYeHUsT W COUHUIBI, HAXOJUTH | OIEHKA II0 Pe3yJIbTaTaM IMPOMEKYTOYHOMN aTTECTAIlUH B
bopmyIrHI, CBSI3BIBAIOIIHE HaHHYIo | dhopMe audhepeHIINPOBAHHOTO 3a4eTa
¢pu3mueckyro BeIWYHHY C JOpYTUMH
BEJIMIUHAM
OIMMCaHWE W3YUYCHHBIX DIIEKTPHUCCKUX
. OIIEHKa TI0 UTOTaM paboTHI Ha MPAKTHIECKOM 3aHATHH;
CBOMCTB BemecTBA M DIIEKTPHUSCKUX
o OIIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIIPOCa;
SIBJICHUH (tmporieccoB), HUCTIOIB3YSI
. | OIleHKa IO pe3ynabTaTaM BBITIOJIHEHHUS pedepara;
(pu3myeckne BETHUYUHBI: AJIEKTPUICCKHHN
OIICHKA TI0 Pe3yJIbTaTaM pPeIICHUs 3a/1a4;
3apsi, JTEKTPUIECKOC noJe,
. OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHUS,
HaTpPsKEHHOCTH HoJIsl, HOTCHIIHUA,
OIICHKA TI0 Pe3yJIbTATaM BBIITOIHCHHUS
Pa3HOCTh TOTCHIIUAIOB; IIPU ONHCAHUU
. | IPaKTUKOOPHUEHTHPOBAHHOTO 3aJJaHUS;
OpaBWIBHO  TPaKTOBaTh  (PUIHMUYCCKUN
OIICHKA TIO Pe3yJIbTaTaM BBIITOJNHCHHS ICCE;
CMBICI  HCIOJNIB3YEMBIX  BCIHYHH, WX . .
OIICHKA TI0 Pe3yJIbTaTaM BBIIIOJHEHHS PACYETHO-TPAPHUECKOM
obo3HaueHUsT W EOWHHIBI, YKa3bIBaTh AGOTHL:
popmynEl, CBSI3BIBAIOIIINE JTaHHYTO p ’ .
OIIEHKA TI0 pe3yJIbTaTaM IMPOMEXYTOYHOH aTTECTAIINH B
(¢pu3mueckyro BeIWYHHY C JOpYTUMHU
dbopme muddhepeHIMPOBAaHHOTO 3aUeTa
BEJIMIUHAMHU
¢pm3mueckne mTpomecchsl W SIBICHUS,
HUCIIONTB30BaTh (PU3WUECKHE 3aKOHBI |
OPUHITUIIBL: 3aKOH BCEMHUPHOTO
TsaroreHus, I, Il u III 3akonbsr HeroToHa,
. | OLleHKA MO uToraMm padOThl HA MPAKTUYCCKOM 3aHSATHH;
3aKOH COXpaHCHUS MEXaHU4eCKOU

OHEPIruM, 3aKOH COXpaHCHHUSA HUMIIYJIbCA,
IIpUHIOUII CYNEpHO3UulIMU CHUJI, TIPUHIIUIL
paBHOIIpaBUsL HWHEepLHHUAJIbHbIX CUCTCM
OTC‘léTa; MOJICKYJIAPHO-KUHETUYCCKY O

TEOPUIO CTPOCHHUS BEIIeCTBa, Ta30BBIC
3aKOHBI, CBS3b CpPEIHEN KUHETHYECKOM
SHEPTHH TEIUIOBOTO ABU>KEHUS MOJIEKYJ C
abcoNoTHOW  TeMmriepaTypoil, TepBBINA
3aKOH TEPMOTUHAMUKH; 3aKOH
COXpaHEHUsl DJJIEKTPUUECKOTO  3apsja,

3akoH Kymnona; mnpu 5»TOM pa3znuyarsh
cJIOBECHYI0O (OPMYJIMPOBKY 3aKOHAa, €ro
MaTeMaTH4eCKOe BBIPAXKEHUE U YCIJIOBUS
(rpaHunpl, 006JaCTH) MPUMEHUMOCTH

OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;
OLICHKA IO Pe3yJIbTaTaM BBITIONHEHUS pedepaTa;

OLICHKA IO Pe3yJIbTaTaM PELICHHUS 33/1a4;

OLICHKA IO Pe3yJIbTaTaM TECTHPOBAHHUS;

OLICHKA I10 PE3Y/IbTATaM BBIIIOIHEHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHCHHUS 3CCE;

OLICHKA 10 PE3YJIbTATaM BBIIOIHCHHUS PACcIETHO-TpapuIecKoi
paboTHI;

OLICHKA 10 PE3yJIbTATaM HPOMEXYTOYHOMN ATTECTALINY B
¢dopme mudpepeHIPOBaHHOTO 3aUeTa

TpaHUIIBI OpUMEHEHUSA
pusnaeckux MoOJeneun: TOYEYHBIHN
SIEKTPUYECKUN  3apsn, Jyd  CBeTa,
TOYEYHBIH MCTOYHWUK CBETa, sAepHAas
MOJZENIb aToMma, HyKJIOHHas MOJenb
aTOMHOTO siapa npu peumeHuun

(I)I/I3I/I‘ICCKI/IX 3aJa4

U3YyYCHHBIX

OLICHKA [0 UTOraM paboThl HA MPAKTHYECKOM 3aHSATHU;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA I10 PEe3yIbTAaTaM BBIIOIHEHUs pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3YJIbTATaM BBIIIOIHEHHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHCHHUS 3CCE;

OLICHKA IO Pe3YJIbTaTaM BBIMOJHEHUS PacyéTHO-rpaduuecKon
paboTsr;

OLICHKA I10 Pe3yNIbTaTaM MMPOMEKYTOUHOH aTTeCTALHU B
¢dopme mudpepeHIPOBaHHOTO 3aUeTa

puznueckue
OOBSIICHSITH

SABJICHUA
ux Ha

(npomeccel) ©
OCHOBE  3aKOHOB

OILICHKA I1O UTOraM pa6OTLI Ha NPAKTUYICCKOM 3aHATUH,
OILICHKA IO pe3yJibTaTaM YCTHOT'O OIIPOCA;
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SJICKTPOAUHAMUKU U KBAHTOBOI (1)1/13I/IKI/IZ

JIEKTpUYecKas OPOBOJMUMOCTD,
TEMIIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE OENCTBUS TOKa,
B3aMMOIEHCTBUE Mar"HuTOB,

JIEKTPOMAarHuTHasT WHAYKIUS, JISHCTBUE
MarHuTHOTO ITI0JIsI HA IPOBOAHUK C TOKOM
u JBHOKY AN CS 3apsn,
3JICKTPOMAarHUTHBIC KOJICOaHUS U BOJIHEI,
OpsSIMOJIMHEMHOE pacOpOCTPaHEHUE CBETA,

OTpakeHHue, peJoMIICHHE,
nHTepdepeHIns, mudpakmus "
MOJISIpU3anMs CBETa, AHUCIEPCHS CBETa;
doTornekTpudeCcKHt a¢dekT
(dboTordpdekr), CBETOBOC JNaBJICHUE,
BO3HUKHOBEHHE JIMHEHYaTOTro CHeKTpa
aToMa  BOJIOpOJZIa, €CTECTBEHHass U

NCKYCCTBCHHAsA paaAruOaKTHUBHOCTH

OLICHKA IO Pe3yJIbTaTaM BBIMIOJHEHUS pedepaTa;

OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3YIbTATaM BBIIIOTHCHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHCHHS 3CCE;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHHUS PacIETHO-TpapuIecKoi
paboTsr;

OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme mudepeHIMPOBaHHOTO 3aUeTa

OIIMCaHWE U3YYEHHBIX CBOMCTB BEIIESCTBA
(3JIEeKTpUYIECKHE, MAarHuTHBIEC,
ONTHYECKUE, JIEKTPUYECKYIO
MIPOBOJIMMOCTb  pPa3JIMYHBIX Cpelx) |
3JI€KTPOMAarHUTHBIC SIBIICHUS
(mporeccrl), HCHOOJB3ysl  (QUIHUUYCSCKUC
BEJIWYHUHBI: BJISKTPUYECKHU 3apsij, cCuiia
TOKa, SIEKTPUIECKOE HaIIpsKEHUE,
SIEKTPUIECKOEe CONPOTHUBJICHHE,
pazsOoCcTh moTeHnuainos, JJIC, pabora
TOKa, MHAYKOHUS MarHUTHOTO TOJsI, CHJIa
Amnepa, cuna JlopeHna, H”HOYKTUBHOCTb
KaTyOIKW, DJHEPTHUSA DJIEKTPUUECKOTO |
MAarHUTHOTO IIOJE€H, NEepHoJ M YacToTa
KoJieOaHUil B KoJiebaTeaIbHOM KOHTYpE,
3apsii W cWila TOKa B Ipolecce
rapMOHHYECKUX SJIIEKTPOMATHUTHBIX
KoJsiebaHuii, (OKYyCHOE paccTOsSIHHUE |
OIITHYCCKAasl CHJIa JUH3bBI, IIPHU OITMCAHHUH
OpaBMWJIBHO  TPaKTOBaTh  (PUIHUESCKHUUI
CMBICI HWCIIOJIb3YEMBIX BEIWYUH, HX
o0O3HaYeHUsT W EOWHUIIBI, YKa3bIBaTh
popmyel, CBS3BIBAIOIIIHE JTaHHYTO
¢pu3myeckyro BEenTWUYMHY C OpYTAMHU
BEJIMYUHAMHU

OLICHKA [0 UTOraM paboThl HA MPAKTHYECKOM 3aHSTHU;
OLICHKA 10 PE3YJIbTATaM YCTHOTO OIIPOCa;

OLICHKA I10 PEe3y/IbTaTaM BBIIOIHEHHUs pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3Y/IbTATaM BBIIIOIHCHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA IO Pe3YJIbTaTaM BBIMIOJHEHHUS 3CCE;

OLICHKA IO Pe3yNIbTaTaM BBIMOJHEHUs PacyETHO-rpadUuecKon
paboTsr;

OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme mudpepeHIPOBaHHOTO 3aUeTa

KaK ONHCHIBaTh HM3YYCHHBIC KBAaHTOBBIC
SIBIEHUSI WU HOPOLECCHl, HUCIOJIb3Yys
puznueckue BE€JIMYUHBI: CKOpPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, JAJIMHA BOJIHBI
M 4YacToTa CBETa, DHEPTUs U HMILYJIbC
(orona, mepuon mosypacmnana, dHeEprus
CBSI3M ATOMHBIX SA€p; HPH OINHMCAHUH

OILICHKA IIO UTOraM pa6OTI)I Ha MMPAKTUYCCKOM 3aHATUH,
OILICHKA 1O pe3yjibTaTaM YCTHOT'O OIIpOCa;

OILICHKA IO pe3yJibTaTaM BBIIIOJIHCHUSA peq)epaTa;
OLICHKA MO pe3yJibTaTaM PCUICHUS 3aa4;

OILICHKA 10 pe3yJibTaTaM TECTUPOBAHUS,

OIICHKA 110 pE€3yJibTaTaM BBIITOJIHCHUA

MNpaBUJIBHO  TPAaKTOBaTh  (PU3NYECKUI | NPAKTHKOOPHUEHTUPOBAHHOTO 33JaHUsI;

CMBIC]I HCHOJb3yEeMBIX BEJIIMYWH, €X | OLEHKA 10 pe3y/ibTaraM BhIMOTHEHUs JCCe;
o003HaYeHUs] W EOWHUIIbI, YKa3bIBaTh | OLEHKA IO pe3y/bTaTaM BBIMOIHEHUS pacuEéTHO-rpapuIecKoi
popmysl, CBSI3BIBAIOIIHE JNaHHYIO | paboTHI;

(puznyeckyr0 BeIMYMHY C JIDYTHMH | OLEHKa I10 pe3yjibTaraM IIPOMEXYTOUHOH aTTeCTalluu B
BECJIMYUHAMH, BBIYUCIISATH 3HaueHue | Gpopme mudpepeHIIMPOBAHHOTO 3a4eTa

(pu3nyeckoil BeTUIUHBI

¢pu3uueckne mTOpomecchl W SIBJICHUS, | OICHKA ITO UTOraM pabOThI HA MPAKTHYCCKOM 3aHSITHU;
HUCIIOJIb30BaHUEe (PU3UYECKUX 3aKOHOB H | OLICHKA IO Pe3yJbTaTaM YCTHOTO OMpOcCa;
OPUHITUITOB: 3aKOH Oma, 3akOHBI | OLICHKA IO pe3yJbTaTaM BBIIOJHEHUs pedepara;
HOCJICAOBATEIBHOTO UM  MMapajuIeJIbHOTO | OIEHKA IO pe3ylbTaTaM PEIICHUS 3a/1a4;

COCTMHCHUS MPOBOJHUKOB, 3aKOH | OIICHKA IO Pe3y/IbTaTaM TCCTHUPOBAHUS,
Jxoyns—JleHua, 3aKOH | OICHKA 110 PE3yJIbTaTaM BBIOJHEHHS
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3JICKTPOMAarHuTHOW  WHAYKIAU, 3aKOH
MPSIMOJIMHEHHOTO pacpoOCTpaHeHUs CBETa,
3aKOHBl  OTPAXKEHHsI  CBeTa, 3aKOHBI
MPEJIOMIICHUS cBeTa; ypaBHEHHE
DuHmTerHa 1 doroddderra, 3aKOH
COXpaHEHUsI DHEPruM, 3aKOH COXPaHEeHUs
UMITYyJIbCA, 3aKOH COXpaHeHHUsI
JICKTPUIECKOTO 3apsa, 3aKOH
COXpaHECHUsS MacCCOBOTO qucna,
noctyaaTel bopa, 3aKOH pagloOaKTUBHOTO
pacmiana; aopu 3TOM pa3nu4arh
CIOBECHYIO (POPMYIHUPOBKY 3aKOHa, €ro
MaTeMaTHUYCCKOE BBIPAKCHHUE WU YCIIOBUS
(rpaHuIibl, 00J1aCTH) MTPUMEHUMOCTH

MPaKTUKOOPHEHTHPOBAHHOTO 33J[aHHUS;
OLICHKA MO Pe3yJIbTaTaM BBIMIOJIHEHHUS ICCE;

OLIEHKA MO Pe3yJIbTaTaM BBIMOJIHEHUS PacuETHO-rpapuIecKoi
paboTHI;

OLIEHKA M0 pe3ysIbTaTaM MPOMEKYTOUHON aTTeCTAluK B
dbopme muddhepeHIMPOBAaHHOTO 3aUeTa

XUMHYECKYI0 COCTAaBIISIOIIYIO €CTECTBEHHO-
HAy9HOW KapTHHBI MHpa, pOJIb XUMHH B
TTO3HAHUHT SIBICHUHT TIPUPOIEI, B
(opMHPOBAaHHHM  MBINUJICHUS H  KYJIBTYpPHI
JUYHOCTH, €€ (QYHKIMOHAJIbHOW I'PaMOTHOCTH,
HEOOXOIUMOM I  pemIeHus] MPaKTHIECKUX
3a7a4 M OKOJOIMYEeCKH  OOOCHOBAaHHOT'O
OTHOILEHMS K CBOEMY 3J0POBBIO U MPUPOJHOMN
cpene

OLICHKA M0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOIO OIpoca;

OLICHKA M0 pe3yJIbTaTaM BbIOJIIHEHUS pedepara;
OLIEHKA MO pe3yJIbTaTaM pelIeHus 3a/1ay;

OLICHKA M0 pe3yJIbTaTaM TECTUPOBAHUS;

OLICHKA M0 pe3yJIbTaTaM BBITOJHEHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aIaHHUS;

OLIEHKA M0 pe3yJIbTaTaM BBIIIOJIHEHUS ICCE;

OIICHKA TI0 Pe3yJIbTaTaM BBITONHEHHS PACYETHO-TPAPHUCCKOM
paboTsr;

OIICHKA TI0 Pe3yJIbTaTaM MPOMEKYTOYHOMN aTTECTAIIUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

CHCTeMY XHUMHWYECKHX  3HAaHUH,  KOTOpas
BKJIIOYAeT:  OCHOBOIOJIATAIOIINE  IOHSTHS
(XMMUYECKHI  AIEeMEHT, aToM, 3JEKTPOHHAas
oboyouka arToma, MOJIEKyJia, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIEHOCTh, XUMHUYECKasi CBS3b,

CTpyKkTypHass  ¢opmyna (pa3BépHyTas WU
cokpamEHHas),  MOJIb,  MOJIIpHas Macca,
MOJISIpHBIH ~ O00BEM,  YIrIEpPONHBIH  CKEIeT,

(yHKIIMOHANIBHAS TPYIINA, PaguKal, U30MEpHs,
M30MEpBbI, TOMOJIOTUYECKUN psa, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA- U a30TCOAepIKalIre
COEJIMHEHUS, MOHOMED, OJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHHS);
TEOPHH W  3aKOHBI  (TEOpUs  CTPOCHUSA
opranuyeckux Beniects A M byrtneposa, 3akoH
COXpaHEHHUSs Macchl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK
XUMHH, MEPOBO33PCHUYCCKHUE 3HAHUS, JICIKAIINC

OLICHKA [0 UTOraM paboThl HA MPAKTHYECKOM 3aHSATHU;
OLICHKA M0 Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA IO Pe3yJIbTaTaM BBITIONHEHUS pedepaTa;
OLICHKA IO Pe3yJIbTaTaM PELICHHUS 33/1a4;

OLICHKA IO Pe3yJIbTaTaM TECTHPOBAHHUS;

OLICHKA I10 PE3Y/IbTATaM BBIIIOTHEHHUSI
HPAaKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA 10 PE3YJIbTATaM BBIIOJIHCHHUS 3CCE;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHHUS PACIETHO-TpapuIecKoi
paboThI;

OLICHKA 10 PE3YJIbTATaM MPOMEXYTOYHOMN ATTECTALINY B
¢dopme muddepeHIPOBaHHOTO 3aUeTa

B OCHOBE TIOHUMaHWs MPUYNHHOCTH U
CHCTEMHOCTH XUMHYECKUX SIBJICHUH,

(baKTONOTUYECKHE CBEJACHUS O CBOMWCTBaX,

cocTase, MTOJTYYCHUH u Oe3omacHOM

UCIIOIb30BAHUU BAXKHEUIIUX OPraHUYECKUX

BEIIECTB B ObITYy W TPaKTHYECKOU

JICSITENIbHOCTH YeJIOBEeKa

CHCTEMY XUMHYECKHX 3HaHHH, KOTOpas | OLEHKA O UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
BKJIFOYAET: OCHOBOIIOJIATAIONINE IMOHSITHS | OLIEHKA MO pe3yJbTaTaM YCTHOTO OIpoca;

(XMMHYECKHI JJIEMEHT, aTOM, M30TOI, S-, P-, | OLIEHKA MO pe3yJIbTaTaM BhIOJIHEHUS pedepara;
d-anexkTpoHHBIE OpOWMTANM aTOMOB, HOH, | OLEHKA MO pe3yJbTaTaM pelleHus 3a/1ay;

MOJICKYJIa, MOJIb, MOJISIPHBI 00BEM, | OlleHKa MO pe3ylibTaTaM TeCTUPOBAHHMS;

BaJICHTHOCTb, 3JICKTPOOTPHUIIATEIIEHOCTD, | OIICHKA 0 PE3yJIbTaTaM BBITOJIHCHHUS

CTCIICHb  OKHUCIICHUS, XHMHYECKas CBSA3b | MPAaKTUKOOPHEHTHPOBAHHOTO 3aaHUS;

(xoBasieHTHaA, HOHHAs, METaJUTHYECKas, | OILICHKA MO Pe3yJIbTaTaM BBIIIOJHCHHS ICCE;

BOJIOPOJHAs),  KPUCTAJUIMYECKas  PEHIETKa, | OLIEHKA IO Pe3yJbTaTaM BBIIOJHEHUS pacuETHO-TpaduyecKon
THNBl ~ XUMUYCCKHX  pPEaKIWi,  pacTBOp, | pabOTHL;

3JICKTPOIUTHI, HEAJICKTPOJIUTHI, | OLICHKA IO PE3yJabTaTaM MPOMEKYTOYHOHN aTTECTAIIH B
SIIEKTPOJTUTHIECKAS nuccormanus, | hopme nudhepeHINPOBAHHOTO 3a4eTa
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OKHCJIUTEIIb,
XAMHUYECKOH peakiuu,
paBHOBECHE; TEOPUM H 3aKOHBI (Teopus
SIEKTPOJTUTHIECKON JIMCCOIMALINH,
nepuoguueckut 3axkoH [ W Menneneesa,
3aKOH COXPaHEHHUS MacChl BENIECTB, 3aKOH
COXpaHEHHWS W TPEeBpaIlCHUS DHEPTUU TIPHU
XUMHUYECKUX  peaklHsix), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUHN SI3BIK XUMUH,
MHPOBO33pEHUYECKHE 3HAHWs, JIeKallue B
OCHOBE MMOHUMAaHHUS NPUYUHHOCTHU "
CUCTEMHOCTH XUMHAYECKHUX SIBJICHUM,
(haKTONOTUYECKHE CBEACHUSA O CBOMCTBAX,
COCTaBe, TTOJTyIEHUH u 0e301macHOM
WCIIOJIb30BAaHUH BAXKHEHIINX HEOPTaHUYECKUX
BEILIECTB B OBITY u MpaKTHIECKON
IEeATEILHOCTH YeI0BEKa

BOCCTAHOBHTCIJIb, CKOpPOCTh

XHUMHUYCCKOC

MECTO H pPOJIb OHOJOTHH B CHCTEME
HAy4YHOTO 3HAaHUS ECTECTBCHHBIX HayK, B
popmupoBanUH COBPEMEHHOM
€CTCCTBCHHO-HAYYHOW KapTHUHBI MHpa |
HAy4YHOTO MHPOBO33PCHUsS; O  BKIIAJC
poccHiCKMX © 3apyOC)KHBIX  YYEHBIX-
OHOJIOrOB B pa3BuTHe OuoJIOruu;
(GyHKIMOHATBHONW TPaMOTHOCTH YEJIOBEKa
JUIS PCIICHUS >KU3HCHHBIX 3aaad

OLIEHKA M0 UTOraM paboThl HA MPAKTHYSCKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOI'O OIpOca;

OLICHKA MO pe3yJIbTaTaM BBIOJIHEHUS pedeparta;
OIICHKA TI0 Pe3yJIbTaTaM pPEIICHUS 3a/1aY;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TIO Pe3yJIbTAaTaM BBITOTHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33J[aHHUS;

OIICHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHHS ICCE;

OLIEHKA MO pe3yJIbTaTaM BBIMOJIHEHUS PacuETHO-rpapuIecKoi
paboThI;

OLIEHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlluK B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

comepkaHUe OHMOJIOTHYECKUX TEPMHHOB U

MOHSATHI: JKHU3Hb, KIIETKA, OpPraHU3M;
MeTaboIu3M (oO6MeH BEILIECTB u
MIpeBpaIIcHUS SHEPrHu), romMeocTas

(camoperyJisinusi), ypoBHEBasi OpraHu3alus
JKUBBIX CHCTEM, CaMOBOCHPOU3BEICHUE
(penponyxuusi), HacJlIeJCTBEHHOCTD,
U3MEHYHUBOCTH, POCT U Pa3BUTHE

OLIEHKA M0 UTOraM paboThl HA MPAKTHYESCKOM 3aHSITHH;
OLICHKA M0 pe3yJIbTaTaM YCTHOTO OIpoca;

OLIEHKA M0 pe3yJIbTaTaM BBIOJIHEHUS pedepara;
OIICHKA TI0 Pe3yJIbTaTaM PEIICHUs 3a/1a4;

OIICHKA TI0 Pe3yJIbTaTaM TECTUPOBAHUS,

OIICHKA TI0 PE3yJIbTATaM BBIITOIHCHHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3a[aHHUS;

OIICHKA TI0 Pe3yJIbTaTaM BBIITOJNHCHHS ICCE;

OIICHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHHS PACYETHO-TPaPHUECKOM
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALUuH B
dhopme muddhepeHIMPOBaHHOTO 3aUeTa

Oouosorudeckue Teopuu  (KJIETOYHas,
XpPOMOCOMHasI, MyTaHOHHAs,
HeHTpaJbHAas gorma MOJICKYJISIpHOU
ouosorum), 3akoHbl (I'. Meunmens, T.

Moprana, H. M. BasunoBa)u yuenus (o
EeHTpax MHOT000pa3us "u
MIPOUCXOXKACHUSI KYJIBTYPHBIX pacTEHUI
H. 1. BaBunoBa), onpeaensiTb I'paHULIbI
UXIPUMEHUMOCTH K XHBBIM CHCTEMa

OLIEHKA M0 UTOraM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3ysIbTaTaM YCTHOTO OIpOca;

OLIEHKA M0 pe3yJIbTaTaM BbIIOJIIHEHUS pedepara;
OIICHKA TI0 Pe3yJIbTaTaM pPEIICHUs 3a/1aY;

OIICHKA TI0 Pe3yJIbTaTaM TECTUPOBAHHS,

OIICHKA TI0 Pe3yJIbTATaM BBITOJTHECHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3aIaHHS;

OIICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHCHHS ICCE;

OIICHKA TI0 Pe3yJIbTaTaM BBITONHEHHS PACYETHO-TPAPHUCCKOM
paboTHI;

OLICHKA M0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTALUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

CYyIIIECTBEHHBIC pU3HAKHA BHUPYCOB,
KJIETOK IIPOKAPHOT u SYKapHuoT;
OJTHOKJICTOYHBIX u MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH TIPOIECCOB:

obmMmeHa BCIIIECCTB U IPCBpALICHUSA DHCPIrUun
B KIICTKC, (I)OTOCI/IHTC33, IIJIaCTUYCCKOTO U

JHEPreTUYECKOro OOMEeHa, XEMOCHUHTEe3a,
MHTO34, Meio3a, OMJIOIOTBOPEHUS,
Pa3sMHOXKEHHUS, WHIUBUIYaJIBHOTO

pa3BuTHs oprannu3dmMa (OHTOTCHE3)

OLIEHKA M0 UTOr'aM paboThl HA MPAKTHYECKOM 3aHSITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOI'O OIpoca;

OLIEHKA MO pe3yJIbTaTaM BBIOJIHeHUS pedepara;

OLICHKA M0 pe3yJIbTaTaM pelIeHus 3a/1a4;

OIICHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHS,

OIICHKA TIO Pe3yJIbTAaTaM BBITOTHCHUS
MPaKTUKOOPHEHTHPOBAHHOTO 33 [aHHS;

OIICHKA TIO Pe3yJIbTaTaM BBIITOJNHCHHS ICCE;

OIICHKA TI0 Pe3yJIbTaTaM BBITONHCHHS PACYETHO-TPAPHUCCKOM
paboTHI;
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OIICHKA TI0 Pe3yJIbTaTaM MPOMEKYTOYHOMN aTTECTAIlUH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

comepkaHMe OWOJOTHYECKHUX TEPMHHOB U

MOHSITUH: BUJ, NOMYJNSANUs, TEHOMOH],
DBOJIIOIMS, JABHXKYIIHE CHIBI (DakTopbl)
SBOJIIOLMH, MPUCTIOCOOJICHHOCTh
OpraHHU3MOB, BHU000pa3oBaHue,
IKOJOTruYecKrue (aKTOphl, IKOCUCTEMA,
MPOMYLEHThI, KOHCYMEHTHI, PEIYyLCHTHI,
nenu MMUTAHUS, 3KOJOrudecKas

nmupamMuga, OuoreorneHos3, ouocdepa

OLICHKA 10 UTOraM paboTHI Ha IPAKTHYCCKOM 3aHSTHH;
OLICHKA I10 PE3yJIbTATaM YCTHOTO OIIPOCa;

OLICHKA I10 PEe3y/IbTaTaM BBIIIOIHEHUs pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHUS
PaKTUKOOPUSHTHPOBAHHOTO 3aJaHUs;

OLICHKA IO Pe3yJIbTaTaM BBIMIOJHEHUS 3CCE;

OLICHKA IO Pe3YNIbTaTaM BBIMOJHCHUS PacyETHO-rpaduuecKon
paboTsr;

OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALMU B
¢dopme audepeHPOBaHHOTO 3aUeTa

OMOJIOTUYECKHE TEOpHH (IBOJIFOIIMOHHAS

Teopust Y. JlapBuHa, CUHTETHYECKas
Teopus SBOJIFOIINN), 3aKOHBI u
3aKOHOMEPHOCTH (3apOoBIIIEBOTO
cxoncta K. M. bapa, uepenoBanus
TJIAaBHBIX HaIrpaBJICHUN u nyTeu
spomronuu H. CesepuoBa, yueHus o0
ouocdepe B. . Bepnaackoro),

OIpeACIATh I'PaHUIIBI UX MPUMCHUMOCTHU
K XXUBbIM CHUCTCMaM

OLICHKA [0 UTOraM paboThl HA MPAKTHYECKOM 3aHSATHU;
OLICHKA 10 PE3YJIbTATaM YCTHOTO OIIPOca;

OLICHKA I10 PEe3y/IbTaTaM BBIIOMHEHUs pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTHPOBAHHS;

OLICHKA I10 PE3YJIbTATaM BBIIOIHCHUS
HPAaKTHKOOPUCHTUPOBAHHOTO 3a1aHHS;

OLICHKA IO Pe3YJIbTaTaM BBIMIOJHEHUS 3CCE;

OLICHKA IO Pe3YNIbTaTaM BBIMOJHEHUS PacyéTHO-rpaduuecKon
paboTsr;

OLICHKA I10 Pe3y/IbTaTaM MPOMEKYTOUHOH aTTeCTALHU B
¢dopme audpepeHIPOBaHHOTO 3aUeTa

OMOJIOTHYECKHE TEOpHUH (IBOJIFOIITMOHHAS

Teopust Y. JlapBuHa, CHUHTETHYECKas
Teopus SBOJIIOIINN), 3aKOHBI u
3aKOHOMEPHOCTH (3apoBITIIEBOTO
cxonctea K. M. bapa, uepenoBanus
TJIAaBHBIX HarrpaBJICHU N u nyTeu
spomronuun H. CesepuoBa, yueHus o0
ouocdepe B. n. Bepnaackoro),

OIpeACIATh I'PaHUIIBI UX MPUMCHUMOCTHU
K XXUBbBIM CHCTCMaM

OLICHKA 0 UTOraM paboThl HA MPAKTHYCCKOM 3aHSATHU;
OLICHKA 10 PE3YJIbTATaM YCTHOTO OIIPOCa;

OLICHKA I10 PEe3y/IbTaTaM BBIIOIHEHUs pedepara;
OLICHKA 10 PE3yJIbTATaM PEIICHHMS 3a/1a4;

OLICHKA I10 PE3YJIbTATaM TECTUPOBAHHS;

OLICHKA 10 PE3YJIbTATaM BBIIOIHCHUS
HPAaKTHKOOPUCHTUPOBAHHOTO 3aIaHHS;

OLICHKA IO Pe3yJIbTaTaM BBITIOJHEHUS 3CCE;

OLICHKA IO Pe3yNIbTaTaM BBIMIOJHCHUS PacyéTHO-rpaduuecKon
paboTsr;

OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALIU B
¢dopme mudepeHIPOBaHHOTO 3a4eTa

4.2. MeToanuecKkue MaTepuaJbl, ONpeaesomye nNpoueaypbl OleHNBAHUS
YPOBHH ¢(hpOPMHUPOBAHHOCTH 3HAHUUA U YMECHUH

4.2.1. Kputepuu onleHUBAHUSA NMPAKTHYECKO PadOTHI

«OTanaHO» «XOporIo «Y oBreTBOpUTENEHO» | «HeymoBiieTBOpUTEIEHO»
CobOmoaer Cobmonaer mosmHocThio | CoOroaeT 4acTUIHO He cobnronaet Bech
MOJTHOCTHIO BECh BECh aJITOPUTM QITOPHUTM BBITIONIHEHUS | aJTOPUTM BBITOTHEHUS
aITOPUTM BBITIOJIHEHUS PAOOTHI. paboThI. paboTelL.
BEITIOTHEeHUs paboThl. | CoOnromaer noiaHocThio |  CoOtoiaeT 4aCTUYHO He cobnronaet npasuna
Cobmonaer MpaBwiIa TEXHUKU MpaBHUJIa TEXHUKU TEXHHUKHU 0€30ITaCHOCTH.
MOJTHOCTBIO MTPaBUIIa 0e30MacHOCTH. 0e30MacHOCTH. He ymeer nonb3oBaThes
TEXHHUKHU YMeeT monp30BaThes YactuyHo ymeeT 1a060paTOPHBIM
0e30MacHOCTH. J1a00paTOPHBIM TOJIB30BATHCS obopymoBaHUEM U
YMeer noib30BaThCs o0opyJI0BaHHEM U nabopaTopHbIM peaKTHBaMHU.
1a060paTOPHBIM peakTuBaMu ¢ 000pyIOBaHUEM U He nocturaer
000pyIOBaHUEM U HEOOIBITUMU peakTUBaMu MOCTaBJICHHBIX B paboTe
peaKTHBaMH. OIINOKAMH. He nocruraer Leen.
Hocruraer Hocturaer TTOCTaBJICHHBIX B PaboTe He naér npaBuibHOE
MTOCTABJICHHBIX B MOCTABJICHHBIX B paboTe TIEJICH. 000CHOBaHUE
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paborte neneii. LeNen. Haér obocHOBaHHE MOJTyYEHHBIX
Jaét npaBuibHOE Jaér obocHoBaHME MOJTYy4YEHHBIX pe3yJbTaTOB HAa OCHOBE
000CHOBaHUE MOJTYYCHHBIX pe3yIbTaTOB HA OCHOBE 3HaHUS TEOPHH.
MOJTY4YEeHHBIX PE3YIABTATOB C 3HAHUSI TEOPHH C He nenaet BbIBOJRBI.
rpyOBIMH OIITHOKaMHU.

Ha OCHOBC 3HaHUA

pe3yJIbTaToB Ha
TEOpUHU HEOOJIBIIMMH

OCHOBC 3HaHUA

rpyOBIMH OIIMOKaMH.

JlemaeT BBIBOJBI C

TEOPHH. omHOKaMH..
JlenaeT npaBuiIbHbIC JlenaeT BBIBOBI
BBIBO/IBL. HEOOIBITUMHU
OITMOKaMH.
4.2.2. Kputepuu olleHUBAHUS KOHTPOJbHON PadoThI
«OTIIIHOY» «X0opouio» «Y IOBJIETBOPUTENIHLHO» | «Heyq0BIETBOPUTEILHO
YacTtuyHO BiajeeT He Brnageet cucremoii

B ocnoBHOM Biajgeer
CUCTEMOMH MOHATHI
JIAaHHOM JTUCIATUIMHEI.
CnocobeH k
CHCTEMATH3AIUU U
0000IICHIIO HAYYHOTO
1 TIPAKTHIECKOTO
MaTrepHaa, HO He
MOXET KPUTHIECKH
€ro OICHUBATD.
B HekoTOpBIX cydasx

B nonnoit mepe
BJIAJIEET CUCTEMOM
HOHATHUN JaHHOU
IUCIHAILUIMHEL.
CnocobeH k
CHCTEMaTH3allid 1
0000IICHIIO HAYYHOTO
U IPAKTUICCKOro
Marepuaia u
KPUTHYECKH €T0

OLICHUBATL.
B nonnoit mepe HE TPUMEHSIET
MIPUMEHSIET TEOPETHUCCKHE

SHaHUA JJId pCIICHUSA

TCOPCTUUCCKUC 3HAHUA
MPAKTUYCCKUX 3a7a4.

JJIA pCIICHUSA

MPAKTHYECKUX 3a/1a4. OTBeTsl
OTBeTsl chOpMYyIINPOBAHBI
chopMyITUPOBaHBI apryMEHTUPOBAHO,
apryMEeHTHUPOBAHO, JIOTUYHO, TPaMOTHO,

JIOTUYHO, TPAaMOTHO, €CThb BBIBOJEI, 0€3

CHUCTEMOM MOHATUN
TaHHOW JTUCHUTUINHBL.
CriocoOeH yacTUYHO
000011aTh HAYYHBIN U
MPaKTUYECKUMN
MaTepual.
MPUMEHSET OTACIbHBIC
TEOPETUIECKHE 3HAHUS
JUTS pEIIeHUS
MPAKTHYECKUX 3a/1a4.
OTBETHI YaCTUIHO
chopMyTUPOBaHBI
apryMEeHTHPOBAaHO,
JIOTUYHO, TPaMOTHO, HET
BBIBOJIOB.

0000IIICHIIO HAYYHOTO U

TECOPECTUUCCKUC 3HAHUA

€CTh BbIBOJbI, HCIIOJIb30BaHUA
HCIIOJIBb3YIOTCA MCXKIIPCAMETHBIX
MCKIIPEAMCETHBIC CBA3U CBsI3EH.

MOHATUH TaHHOU
JMCIUATUIMHEL.
He cnocoben k

CHCTEMAaTU3allU U

MPAKTHYECKOTO
Marepuana.
He npumensier

JUTSL PELICHUS

MPaKTUYECKUX 3a7a4
OTBeTsl

chopMynupoBaHbl 6e3

apryMEHTOB, C
HapyIICHUEM JIOTHKH,

TOTIYIIEHBI TPYOBIC

omKOKH, HET BHIBOJIOB.

4.2.3. Kputepuu OoueHNBAHHUS TECTA

«HeynoBreTBOPUTETHHOY

«OTIHIHO «Xopomo»

«Y,Z[OBHCTBOPI/ITCHBHO »

IIPaBUJIbHO BBITIOJITHCHO

IIPaBUJIbHO BBITIOJITHCHO

MIPaBUJIBHO BBITIOJTHEHO
65-84 % TecTOBBIX

MPaBUJIBHO BBITIOIHEHO 50-
65 % TeCTOBBIX 3aJaHHUI

menee 50 % TecTOBBIX
3aJaHAI

85-100 % TecToBBIX
3aJaHuN 3aJaHuH
4.2.4. Kputepun oueHnBanus pedepara
«OTInYHO» «XOpOHIO)) «YHOBHCTBOPI/ITGHLHO» «Hey,HOBJ'ICTBOpI/ITCHLHO»
Peq)epaT SABJIACTCA He PACKpPBITBI OTACIbHBIC Tema PpacKpbITa 4aCTUYHO, Tema pacKpbITa HE
I/IHd)OpMaTI/IBHI)IM, BOIIPOCHI; HCIOJIb30BaHbl HCKOTOPLIC IOJHOCTBIO; HC
00BEKTHBHO nepez[aéT YaCTUYHO HCIIOJIB30BAaHbI PE3YyIbTATHI I/ICCHe,ZIOBaHI/Iﬁ UCIIOJIB30BAaHBI
HCXOIHYI0 HH(OpMaIHIo, a pe3yabpTaThl U YCTaHOBJICHHBIX pe3yabTaThl
TaKKe KOPPEKTHO Wcche0BaHuM U Hay4HBIX (aKTOB TIO Wccle0BaHuM U
OIICHMBACT MaTCpHrall, YCTaHOBJICHHBIX HAYYHBIX ,I[aHHOﬁ TEMEC, YCTaHOBJICHHBIX HAYYHBIX




cojiepKaluics B
MIEPBOMCTOYHUKE;

B IOJIHOM Mepe
WCTIOJIb30BaHBI PE3YIbTaThI
HUCCIIEIOBAHUAN 1
YCTaHOBJICHHBIX HAYYHBIX
(hakTOB IO TAaHHOM TEME;
B IIOJIHOH Mepe
HCIOJIBb30BaHbI
JIOTIOTHUTEIbHbIE 3HAHUS;
MOJIHOCTBIO BJIAJICET
TEMOW;
MaTtepHan U3JI0XKeH
JIOTHYHO;
HCTOYHUKH
MIPOIMTHPOBAHEI
IPaBHIIBHO

(haKTOB MO JAHHOW TEME;
YaCTUYHO HMCIIOJIH30BAHEI
JIOTIONTHUTEIbHEIC 3HAHUS,
HE BJIA/ICET OTACIbHBIMA
BOIIPOCAMU T10 TaHHOU
TeMe;

WHOTIA JIOTHIHOCTh
M3JI0’KEHUS HapyIIaeTcs;
HE3HAYUTEIFHBIC OIIHOKU

B LIUTUPOBAHUU

UCIIOJIb30BaHBI
HEKOTOpHIC
JIOTIONTHUTEIbHBIC 3HAHUS;
YaCTUYHO BJIaJICCT TEMOM;
JIOTHYHOCTh
MPOCIIeKUBACTCS C1abo0;
rpyObIe OMUOKH B
LIUTHPOBAHUHN UCTOYHUKOB

(hakTOB IO JAHHOU TeMe;
HE HCITOJIb30BaHbI
JIOTIOJIHUTEIbHBIC 3HAHHUS,
HE BIIaJICET TEMOM;
MaTepHal H3JI0KEeH
HEJIOTMYHO; HET I[UTaT
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4.2.5. Kputepun ouieHMBaHUA PACYETHO-TPaUUECKUX padoT

«OTIugHO» «Xopomio» «Y noBaeTBopuTenbHO» | «HeyaoBneTBopUTEnbHON
IIpumensier Haxonwnt Haxonut He 3naeT HeoOxoanMbIe
TEOPETHYECKUN COOTBETCTBYIOIIME COOTBETCTBYIOLINE pacueTHble METOIUKU U
MaTepuasl Jjs [OUCKa 3aJJaHUI0 3aJlaHUI0 pacyeTHbIE (hopMyIBI, HE MOXKET
HEOOXOIMMBIX pacueTHBIC METOJUKH M | METOJUKH U (pOpMYIIBL. HaWTU UX B TOTOBOM
pacueTHBIX METOJHK U (hopmyIsl ¢ Henaet onpeaeneHHble TEOPETHUECKOM
(hopmy. HaBOAALUMHU OIMOKN B TOHUMAaHUU MaTepuae.
CaMOoCTOSTEIBFHO YKa3aHUSIMHU. M3MCHCHHM CUTYaIlNH, Herepno monnmaet
BHUKAET B CYILIHOCTb [TonumaeT u3MeHeHue HaXOsIIeicsl B OCHOBE WU3MEHEHUS B CUTYaIHIO,
W3MEHEHUS CUTYyalluH, CUTYalluH, pelIeHus 3a1a4u. HaxoJAILIYI0Cs] B OCHOBE

HaxOJSAIIYIOCS B OCHOBE
pEIICHHUS 3a/Ia9H.
[pencrasnser 3aganue
Ha ocHOBe (hopmyi,
Tabnui B rpadudeckon
(hopMe caMOCTOSATEIIBHO
YmMmeeT BIOpaTh
HY)XHBIE CTpaTeruut
BBIMOJIHCHUS
rpadudyecKoro 3aaaHus

HaXOJAIIEHCSI B OCHOBE
peIICHNUS 3a/1a9H C
HABOISIIUMHA
YKa3aHUAMH.
[pencrasnseT 3ananue
Ha OCHOBE (OPMYII,
TabmuI B rpaduueckon
dbopme ¢
HE3HAYUTEIEHBIMU
3aTPyIHCHUSIMHA
BriGupaer crpareruu
BBITTOJTHEHUS
rpaUUecKoro 3aIaHus
C HE3HAYNTEIILHBIMU
oImnOKamMu

[Ipencrasnser 3aganue
Ha OCHOBE (OpPMYIL,
TabmuI B rpadudeckon
(hopme co
3HAYUTEIHHBIMU
3aTPYIHCHUSMH.
Bribupaer crparerun
BBITTOTHEHHUS
rpapuuecKoOro 3aJaHus
CO 3HAYUTEIHHBIMU
omnoKaMu

peLIeHuS 3a1auu.
He ymeer npencrasisith
3aJJaHUe HA OCHOBE
dhopmyn, TabIuUI B
rpadudeckoi popme
He moxet BbIOpaTh
HHUKaKHE CTPATEruu
BBITTOJTHEHUS
rpapuUecKOro 3aJaHus

4.2.6. Kputepun oueHMBaHMS JOMAaIIHel KOHTPOJILHOM padoThI AJIs1 3204HOM
(popMbI 00yueHU

«OTInaHOY

«X0opouio

«Y IOBJIETBOPUTEIIHLHO

«HeynoBneTBopuTeIHHOY

B nonHo# Mepe Biajieet
CHUCTEMOU MOHATUI
JAHHOM JMCITUTUTUHBI.
CriocoGeH Kk
CUCTEMaTH3aIUH U
0000IICHIIO HAYIHOTO
U TPAKTHYECKOTO
MaTepuana u
KPUTHYECKH €TO
OLICHUBATb.

B nonHoi mepe
MPUMEHSIET
TEOPETUUCCKUE 3HAHUS
JUTSL PETICHUS
NPaKTUIECKUX 3a/1a4.
OTBETHI
chOpMyIHPOBAHBI
apryMEHTHPOBAHO,
JIOTHYHO, TPAMOTHO,
€CTh BBIBOJIBI,
WCTIONB3YIOTCS
MEKITPEIMETHBIE CBSI3H

B ocnoBHOM BiazeeT
CHCTEMOM IOHATHI
JIAaHHOM TMCLMILIAHEL.
CniocobeH K
CHCTEMATH3AIIN U
0000IICHUIO HAYYHOTO
U IPaKTHYECKOrO
MaTepuaia, HO He
MOXKET KPUTHYECKU
€ro OLICHUBATE.

B HekoTophIX ciaydasix
HE IPUMEHSICT
TEOPETUYCCKUEC 3HAHUS
JUTSI PEIICHUS
MPAKTHYECKUX 3a/1a4.
OTBeTHI
chOpMyJIHPOBAHBI
apryMeHTHPOBaHO,
JIOTUYHO, TPaMOTHO,
€CTh BBIBOJBI, O€3
HCIIOJIB30BaHUS
MEXKIPEAMETHBIX
CBSI3CH.

YactuuHo BNajeer
CHCTEMOM MOHATUI
JIAHHOM THCIMILIAHBI.
Croco6eH 9aCTUIHO
000011aTh HAYYHBIH U
MIPaKTUYECKUN
MaTepual.
MIPUMEHSET OT/ICTHHBIC
TEOPETUYCCKUE 3HAHUS
JUTSL peIICHUS
MIPaKTUYECKHUX 3a71ad.
OTBETHI YaCTHYHO
chopMyIupoBaHbI
apryMEHTHUPOBAHO,
JIOTUYHO, TPAMOTHO,
HET BBIBOJIOB.

He Bnanmeer cucreMoit
MOHATUH TaHHOU
JIUACLIUIUINHEI.

He criocoOeH k
CHCTEMaTH3allluu 1
0000IIECHIIO HAYIHOTO H
MPaKTUYIECKOTO
Marepuana.

He npumensier
TEOPETUYCCKUEC 3HAHUS
JUISL peTICHUS
MPaKTHYECKUX 3a/1a4
OTBeTH
chopmMyupOBaHbI €3
apTyMEHTOB, C
HapyIICHUEM JOTHKH,
JOTIYIIIEHBI TPYOBIE
OIIMOKH, HET BHIBOJIOB.
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4.2.7. Kputepuu OlleHNBAHHUS CAMOCTOSATEIbHOMH PadoThl 00y4aromuxcs

«OTIUYHO»

«Xopomio»

«yI[OBJ'ICTBOpI/ITCJ'ILHO»

((Hey[[OBJ'IeTBOpI/ITGIIBHO»

VYueOHbIii MaTepuan
OCBOEH B IOJIHON Mepe;
[TonHOCTBIO
c(OpMHUPOBAHO YMEHHE
WCIIOJIB30BaTh
TEOpEeTUYECKUE 3HAHUS
MPY BBITOJHEHUH
NPaKTUYECKUX 3a71a4;
[TonnocTterO
c(hOpMHUPOBaHBI
o0rmieyueOHbIC YMEHHUS;

VYueOHblil MaTepHa
OCBOEH JIOCTaTOYHO,
UMEIOTCS] HEOOJIbIIINE
MPOOEITbl B 3HAHUSX;
B JIOCTATOYHOU Mepe
chopMupoBaHO
YMEHHE UCTIOIh30BaTh
TEOPETHUIECKHE 3HAHUS
MIPH BBITIOJTHEHUN
MPaKTUYECKUX 33134,
B 3naunrtensHo

VYueOHblii MaTepuan
OCBOEH YaCTHYHO,
UMEIOTCS
CYIIECTBCHHBIC
mpoOeBl B 3HAHMX;
YactuuHo
chOopMHPOBAHO YMEHHE
WCIIOJIE30BaTh
TEOpETHIECKHE 3HAHUS
MIPH BEITIOJTHCHUN
NPaKTUYECKUX 3a71a4;

YueOHbIl MaTepua He
OCBOEH;

He cdopmuposano
YMEHHE UCTIOIh30BATh
TEOPETUIECKHE 3HAHUS

MIPH BBITIOJTHEHUN
MPAKTHYECKUX 33]1aY;

HE CPOPMHUPOBAHBI

o01meyJaeOHbIe YMEHNS,
OTBET HE 0OOCHOBAH U HE
HAMEET YETKOTO

OTBET MOJHOCTHIO CTETIeH! YaCTHYHO M3TI0KEHMS,
000CHOBaH U c(OpMHUPOBaHbI chopMHPOBaHbBI Marepuan He opopmIIeH
OTIMYAETCS YETKOCTHIO o0meyyeOHbIe o01ey4yeOHbIC YMEHUS; B COOTBETCTBHU C
W3JI0KEHUS, YMEHHS; OTBET YaCTUIHO TpeOOBaHUSAMHI
MaTepHra MOITHOCTHIO OTBET B JIOCTAaTOYHOH | OOOCHOBaH M M3JIOKEH
oopmieH B CTerneHn 000CHOBaH U HEUETKO;
COOTBETCTBHH C OTINYAETCS YETKOCTHIO MaTepurail YaCTUIHO
TpeOOBaAHUSIMHU. M3II0KCHUS; oopMIIcH B
Marepuan opopmiicH B COOTBETCTBHH C
COOTBETCTBHU C TpeOOBaHUSIMH
TpeOOBaAHUSIMH C
HEOOIBITUMHU
HETOYHOCTSIMHU
4.2.8. Kputepuu onileHUBaHUS PelIeHU 3a1a4
«OTaaHOY» «Xopomuioy «Y noBieTBopUTENbHO» | «HeynoBneTBOpUTENEHOY
IIpumenser Haxonmut Haxomut He 3naer HeoOXxoauMbIE
TEOPETUIECKUN COOTBETCTBYIOIIHE COOTBETCTBYIOIIIHE pacueTHbIe METOINKH H
MaTepuai Ui MO¥cKa 3aJTaHUI0 3a/1aHUIO0 (hopMyITBI, HE MOXKET
HEOOXOIUMBIX pacueTHble METOIUKN | pacueTHbIE METOAUKHU U HAWTH UX B TOTOBOM
pacUeTHBIX METOIUK U 1 hOpMYIIBI C (hopMyITBL. TEOPETHIECKOM
hopmy. HaBOISATITUMHU Cy1mecTBeHHOE MaTrepuaie
Crporas YKa3aHUSAMHU. HapyIeHHe HenocnenoBatensHoCTh
MOCJIeJ0BATEILHOCTD B HecymecTtBennoe MOCJIEe0BATEIBHOCTH B B OTIpEeNICHHUH IIaroB
oTIpezieNICHNH [1aroB HapyIIeHne OTIpEe/IETICHUH 1aroB BBITIOJTHEHUSA 3aaHMSL.

BBITIOJIHCHUS 3a/TaHUSI
[Tony4yen npaBUIbHBII
OTBET Ha MpejiaraeMbie
3a/1a4, perieHne
nojHoe, 000CHOBaHHOE,
MIPEI0KEHO HECKOIBKO
BapHAHTOB PEIICHUS

MOCIIE0BATEIILHOCTH B
OTIpeICIICHUH I1aroB
BBITIOJTHEHUS 3aJaHMUsL.
ITonyden npaBUILHBIN
OTBET Ha
npenjaracMbie 3a1a4Hu,
pelIeHune MoIHoE,
000CHOBaHHOE,
MIPEIOKECH OJIUH
BapHaHT pPelIeHUs

BBITIOJIHCHUSA 3a/1aHUS.
ITonyyeHn npaBUIIbHBIN
OTBET Ha MpeiaraéMbie
3aJla4d, HO pPeuIeHHe He
MOJIHOE

He nonyuen npaBuiIbHBIN
OTBET Ha NpeaIaraeMole
3a1a4u

4.2.9. Kputepuu OleHUBAHMS BbINOJTHEHUS MPAKTHKO-
OPHEHTHPOBAHHBIX 3a/IaHUIL:




93

«OTITHYHO» «XOPOILIO» «YIOBICTBOPUTEILHO» | «HEYIOBICTBOPHTEIIHH
o»
IMpenocraBnsier otBeThl Ha | JlomyckaeT HetoyHocTH | OTBeuaeT TONBKO Ha | OTCYTCTBYIOT — OTBETHI
BCE ITOCTABJICHHBIC BOIIPOCHI; | MPU OTBETE Ha | OMMH  TIOCTAaBJICHHBIN | Ha BOMPOCHL;
apryMEHTHPOBAHO OTBEYAET | BOMPOCHI; BOIIPOC; apryMeHTaIus u
Ha MOCTABJICHHBIC BOMPOCHI, | AOMYCKAET OIMMOKA B | MPUBOJHUT TOJLKO OJHO | OTBETHI OTCYTCTBYIOT;
TPUBO/ISI KPUTEPUH OLICHKU B | apryMEHTaIUH JI0Ka3aTebCTBO OTCYTCTBYET BBIBOJ IO
SIBIICHUS B 33/[aHHU; KPUTEPUCB  SIBICHUS | KPUTEPHUS OLICHKH | 3aaHHI0
NPEICTABIISCT 3ajaHus; SIBJICHUSI B 3a/IaHUH;
00OCHOBAHHBII BBIBOJA 10 | JOMYCKAET HEKOTOPbIE | MPUBOIHUT BBIBO/I,
3aIaHHI0 C YKa3aHHEM BCEX | HETOUHOCTH IpH | HOCSIIHI KpaTKHi
COCTaBJISIIOIINX PaCKpBITHH XapakTep u
HPOBEICHHOTO COCTaBJISIFOIINX 3aTPYJAHUTEIBHBIA IS
AQHATUTHYECKOTO HPOBEICHHOTO NOHUMAaHHS
MCCIICIOBAHUSI AQHATUTHYECKOTO
UCCIIe/I0BAHUS,
COCTaBISIFOIINX BBIBOJL
10 331aHUI0
4.2.10. Kpurepuu oneHUBaHUS BBINOJHEHUS Jcce:
COTIHIHOY» «XOPOIIO» «yJIOBJIETBOPUTEIBHO» | «HEYJIOBJICTBOPUTEIBHOY»
- YeTKO C(OPMYJIHPOBAH | TE3UCHI - TE3WChI OTCYTCTBYIOT | - TeMa HE 00OCHOBAHA;
TE3UCHI, COOTBETCTBYIOIHME | CHOPMYIHPOBAHBI HE | WM HE COOTBETCTBYIOT | - JIOTWKA H3JIOKCHUS HE
TeMe 3CCe; YeTKO HJIM HE BIOJIHE | TEME ICCe; IPOCIICKHUBACTCS,
- YeTKO  BBIP@KEHHOE | COOTBETCTBYET  TEME | - BHYTPEHHEE | - BBIBOJIBI OTCYTCTBYIOT;
BHYTpCHHEE CMBICIIOBOE | 3cCe; CMBICJIOBOE ~ €IMHCTBO | -  3cce  0hOpPMIICHO
€IMHCTBO; - HPOCIICKUBACTCSI | HAPYILICHO; HETPaBUILHO
-COTJIACOBAaHHOCTh BHYTpCHHEE - HE BCerza
KTIOYCBBIX ~ TE3MCOB U | CMBICIIOBOE SIUHCTBO; | MPHCYTCTBYET
yTBEPIK/ICHUII; -COTJIaCOBaHHOCTh COTJIaCOBAHHOCTD
- BBIABUHYTBIC  TE3HCHI | KIFOUYEBBIX TE3MCOB H | KJIIOYEBBIX TE3HCOB U
COIPOBOXKIAIOTCA YTBEPKJICHU I YTBEPKJIECHUM;
rPaMOTHOM (BO3MOYKHBI - BBIIBHHYTBIC TE3HCHI
apryMeHTaIlHeH; HE3HAYHMTEIIbHBIC HE  CONPOBOXKIAKOTCS
- BBIBOJIBI YETKO | MPOTHBOPEUHS); rpaMOTHOM
chOpMYITHPOBAHBL; - BBIJIBUHYTBIC TE3UCHI | apryMEHTAIen, 100
- pabota OTBEYAET | COMPOBOKIAIOTCS apTyMCHTBI BOOOIIIE
OCHOBHBIM TPEOOBAaHUSIM K | TPaMOTHOM OTCYTCTBYIOT;
ohopmIIeHHUTO U | apryMeHTaIieH; - BBIBOOBI  HOCAT
UCIIOJIb30BAHUIO IHTAT; BBIBOJIBI YETKO | IMOIMOHAIBHBIN
copmyIHpOBaHBL; XapakTep OLCHKH;
- HOPUCYTCTBYIOT | - MHOTO HETOYHOCTEH B
HETOYHOCTH B | MPaBUIILHOCTH
ohopmIIeHUH U | HAIIUCAHHUS TEPMHHOB,
UCIIOJIb30BAHUH [IUTAT, | UMCH,  Ha3BaHHH U
oopmIIeHUH u
MCIOJIb30BAHUH IIUTAT.
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4.2.11. Kpurepuu oueHUBaHUS 3HAHUIA M YMEHHI 110 HTOram
OCBOCHHUS TUCHHUIIINHBI

IIpomexyTouHas arrecrauusi (MTOTOBBIM KOHTPOJb) Ha OYHON (opme
oOydeHHusi NMPOBOIUTCS B BHJE AUPPEPEHLUPOBAHHOIO 3auéTa B XOJE€ JIETHEU
HK3aMEHALIMOHHON CECCUM C BBICTABJIEHUEM UTOIOBOM OLIEHKH 110 TUCLUIUIMHE.

[IpomexyTrouHas arrecTanus (MTOrOBBIM KOHTPOJIb) Ha 3a04HOU (opme
oOydeHHs TPOBOAUTCS B BHUJE JOMAIIHEW KOHTPOJBbHOM pabOThl B XOA€ 3UMHEN
PK3aMEHAIMOHHOW ceccun U audepeHInpoBaHHOTO 3a4€Ta B XOJE JIETHEU
HK3aMEHALIMOHHON CECCHH C BBICTABJIEHUEM UTOTOBOM OLIEHKH IO TUCIUIUIMHE.

K muddepenumrpoBaHHoMy 3a4€Ty JOMYCKArOTCS YdYalludecs, YCIEIIHO
BBIMIOJTHUBIIIME BCE BHJBI OTYETHOCTH, MPEAYCMOTPEHHbIE MO IUCHUIUIMHE
yaeOHbIM MiaHoM. B xone nuddepennupoBanHoro 3a4éra mpoBepsieTCsl CTENEHb
YCBOEHHUS MaTepHualla, yMEHHE TBOPUECKU MBICIUTh U MOCIEA0BATENbHO, YETKO U
KpaTKO OTBEYaThb HAa IIOCTABJIEHHBIE BOIIPOCHI, J€1aThb KOHKPETHBIE BBIBOJbI U
(dopMynupoBaTb 00OOCHOBaHHbIE NpeIokKeHHs. OIEHKa OXBAaTHIBAET IPOBEPKY
JOCTUKEHUS BCEX 3asBJICHHBIX LI€JIeH U3y4YEeHUs TUCLUIUIMHBI U MPOBOAUTCS IS
KOHTPOJISI YPOBHS NOHHMMaHHUs OOYyYaloIMMUCS CBSI3eH MEXIy pa3jIudHbIMH €€
3JIEMEHTaMHU.

3HaHUA, YMEHHUS U HaBbIKK 00y4JaroImuxcs Ha 1udpepeHIMpOBaHHOM 3a4eTe
OLICHHUBAIOTCS MO MATHOAJUIBHOMN CHCTEME.

OOmuMU  KpUTEpHUSIMH,  ONPEACNSAIONIMMHU  OICHKY  3HAaHUHW  Ha
g depeHIIMPOBAHHOM 3a4eTe, SIBIISIOTCS:

«OTIHYHO» «XOPOIIIO» «YAOBIETBOPUTEIHHO» «HEYIOBJIETBOPUTEIHHO)
HaIW4He TTyOOKHUX, | HaJM4due TBEPABIX U HaJIM49ue TBEPABIX HaJIM4gue TpyObIX OMHOOK B
HCYEPIIBIBAIOIINX JIOCTaTOYHO 3HaHUU B 00bEMeE OTBETE, HETIOHUMAaHUE
3HaHUH B 00bEeMe TIOJIHBIX 3HAHUU B MPOMIEHHOT O Kypca B CYIIHOCTH U3JaracMoro
MPOHIEHHOTO Kypca o0Beme COOTBETCTBHH C IEJIIMU BOIpOCa, HEYBEPEHHOCTh 1
B COOTBETCTBHH C MIPOHACHHOTO o0OydeHusi, HO HETOYHOCTH OTBETOB Ha
MOCTaBICHHBIMU Kypca B U3II0KEHUE OTBETOB C JIOTIOTHUTENbHBIC U
MporpaMMoi Kypca COOTBETCTBHH C OIuOKamMH, HaBOJISIINE BOIIPOCHI
uensiMa oO0ydeHus, | uenaMu oOydeHus, | HCIIPaBIIEMbIMH ITOCIIE
rpaMOTHOE U HE3HAUYUTEIbHbIE JOTIOTHUTEIBHBIX
JIOTUYECKU OINOKY TIpH BOIIPOCOB,
CTpoitHOE OCBEIIIEHUHN HE00XOUMOCTh
U3II0KEHUE 3aIaHHBIX HaBOJSIIIUX BOIIPOCOB
Marepuaia mnpu BOIIPOCOB, YETKOE
OTBETE, 3HAHHE M3JTI0KEHUE
JIOTIOJTHUTEIIEHO MaTepuana
PEKOMEHTOBAaHHOM
JTUTEPATYPHI
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