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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
JANCHUITIJINHBI

bJ1.07 EctecTBO3HaHUE
(MHJEKC, HANMECHOBAHUE JTUCITUTIIMHBI)

1.1. ObsacTh NpuMeHeHUs1 pado4eil MporpamMmbl

PabGouass mporpamma AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE IHCHbMa
JlemapTrameHTa TOCYJAapCTBEHHON MOJUTHKUA B cQepe MOATOTOBKH pabounx
kagapoB u JI1O «PexomeHanuu mo opraHu3alyu MOJYYSHHUs] CPEIHEro OOIIero
oOpa3oBaHMsI B TMpeAeNiax OCBOCHHS OOpa30BaTENbHBIX MPOrPaMM CPEIHETO
npodeccruoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C
y4eToM TpeboBaHu# (elepanbHbIX rOCYJapCTBEHHBIX CTaHAPTOB U MOIy4aeMoOi
npodeccuu Win CrenuanTbHOCTH CpeHEro MpodhecCuOHATBHOTO0 00pa30BaHUs» OT
17 wmapra 2015 1. N 06-259 ¢ ydyeToM TPUMEpPHOM MPOrPAMMBI
o0mieoOpa3oBaTenbHON  JTUCHUILUIMHBL  «EcTecTBO3HaHHE», PEKOMEHI0BaHHOU
denepaibHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YyupexacHueM «dDenepanbHbli
UHCTUTYT pasButus obOpazoaHus» (OPI'AY «DUPO») B kauecTtBe MpUMEPHOU
MpOrpaMMbl JIJIsl peajiu3aliil OCHOBHOM MpodecCHOoHambHON 00pa3oBaTeIbHOM
nporpammbl CIIO Ha 6a3ze ocHOBHOro o0iiero oOpa3oBaHUsA C TMOJYYCHUEM
cpeadero ooOmero oOpa3zoBanusi, npotokol Ne 3 or 21 wurwona 2015 .
(peructpannoHubiii HoMep perien3uu 373 ot 23 utons 2015 r. ®I'AY «DUPO»).
Pabouast mporpaMmMa COOTBETCTBYET TPEOOBAHUSAM K MPEAMETHBIM PE3YJIbTATAM
OCBOCHHMSI JIaHHOM TpeIMETHOM o0O0JacTH, YycTaHOBJIEHHbIM dDenepaibHbIM
rOCYJapCTBEHHBIM  O0Opa30BaTENbHBIM  CTAHJAPTOM  CPEIHEro  OOMIEero
obpazoBanus (yTB. [Ipukazom MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413).

1.2. MecTo IMCHUIUIMHBI B CTPYKTYype 00pa30BaTeIbHOM MPOrpaMMbl

Huctunnnaa «EcTecTBO3HaHNE» OTHOCUTCS K YHMCITY 0a30BBIX TUCIUILIIUH
uKIa obreoopasoBarebHoi moarororku (BJ1.07).

B yueOnom mumane IIICC3 yuebOnas mucnurmmHa «EcrecTBo3HaHHE)
BXOJUT B CcOCTaB 0a30BbIX 00II€00pa30BaTEIbHBIX YUYEOHBIX JAUCLMILINH,
dbopMupyeMbIX U3 00s13aTeNIbHBIX MpeaMeTHbIX o0sacteit ®I'OC cpennero odiero
oOpazoBanus, 115 criennanbHocteit CI10.

1.3. Heqpb U mi1aHupyemble pe3yabTAThl 0CBOCHUSA TUCHHUILIMHBI

N3yuenne aucuuimHbl «ECTECTBO3HAHME» HAIPABJICHO HAa JOCTHXKECHUE
CHENYIOIINX LIEJIEH:

*OCBOCHHE 3HAHUM O COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa U
METO/IaX €CTECTBCHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BAKHBIMH HICSIMH U
JOCTI)KCHUSMU €CTECTBO3HAHWs, OKA3aBIIMMM ONPEICISIONIECEe BIMSHUE Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTUN;
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*OBJIaJICHHE YMEHHSIMHU MPUMEHSATH MOJYYCHHbIC 3HAHHS JJIs1 OOBSICHEHUS
SBJICHUH OKPY’KAIOILIEro MUpa, BOCIPUATHS MH(DOPMAIIMN €CTECTBEHHO-HAYYHOTO
U TPO(EecCHOHATBHO 3HAYMMOTO COJEP)KAaHUS; pPa3BUTHE HWHTEIUICKTYaJbHBIX,
TBOPYECKHUX CHOCOOHOCTEH M KPUTHYECKOTO MBIIUICHUS B XOJA€ IPOBEICHUS
IPOCTEHIINX HMCCIEAOBAHUN, aHANM3a SBJICHUN, BOCHPUATUS W UHTEPIpETALUU
€CTECTBEHHO-HAYYHON HHPOpMAIIHH;

* BOCITUTaHHE YOEKJEHHOCTH B BO3MOKHOCTH MMO3HAHUS 3aKOHHOU MPUPOIBI
Y UCIIOJIb30BaHUs TOCTHKEHUI €CTECTBEHHBIX HAYK ISl Pa3BUTHUS LIMBUIU3AIUU U
MOBBIIICHHSI KAUeCTBa )KU3HMU;

* TPUMEHEHHE €CTECTBEHHO-HAyYHBIX 3HAaHUN B NpodecCHOHATHHON
NESTeTbHOCTH M TOBCETHEBHOM JKM3HM Juia oOecmedeHuss 0e30macHOCTH
KHU3HEIECATEIIbHOCTH; TPAMOTHOTO HCIIOIB30BaHMSI COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbI 37I0POBbS, OKPY>KAIOIIEH CPeIbl.

B pe3ynbpraTe 0CBOEHUS AUCHUIUIMHBI 00yJarouuiics 1omkeH yMeTs (Y):

® [PUBOAUTH  HIPUMEPHl  SKCHEPUMEHTOB  W/WIM  HAOIIOACHUM,
00OCHOBBIBAIOLIMX: ATOMHO-MOJIEKYJISIPHOE CTPOCHHME BEIECTBA, CYIIECTBOBAHUE
AJIIEKTPOMArHUTHOTO TMOJISI U B3aUMOCBSI3b 3JIEKTPUYECKOTO0 M MAarHUTHOTO TIOJIEH,
BOJIHOBbIE M KOPIYCKYJIIPHBIE CBOWCTBA CBETAa, HEOOPATUMOCTh TEILIOBBIX
IIPOLIECCOB, pa30eraHrue rajlakTHK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBHCUMOCTb CKOPOCTHM XHMHYECKOW peakuuh OT TEeMIepaTrypbl U
KaTaJIn3aToOpOB, KIETOYHOE CTPOCHHE KUBBIX opraHu3moB, posb JIHK kax
HOCUTEJSl HACJIEJCTBEHHOW HH(OpPMalMK, OSBOJIOLNUI0 KUBOM  MHPUPOJBL,
IIPEBPAILICHNUS] DHEPTMM M BEPOSTHOCTHBI XapaKTep IIPOLIECCOB B JKUBOM M
HEXUBOM  IPUPOJE, B3aUMOCBA3b KOMIIOHEHTOB  DKOCHUCTEMBI,  BIIHMSHUE
JeSATEIIBHOCTH YesIoBeKa Ha sKocucTemsl (Y 1);

® OOBSACHATH MPUKIAJHOE 3HAUYECHUE BAXKHEHUIIMX JOCTHXKEHUN B 00J1IacTH
€CTECTBEHHBIX HAyK JJIA: Pa3BUTHsS SHEPreTHKH, TPAHCIIOPTA U CPEICTB CBSI3H,
MOJIYYEHUS] CUHTETHYECKMX MAaTEepUaloB C 3aJaHHBIMU CBOMCTBaMHU, CO3IaHUS
OMOTEXHOJIOTUM, JIeUeHUs WH()EKIMOHHBIX 3a00JIEBAHHUM, OXpaHbl OKPYKAIOIIEH
cpensl (Y2);

® BBIJBUTaTh TMIIOTE3bI U MPEJIaraTh NyTH UX MPOBEPKH; JI€JIaTh BBIBOJIBI
Ha OCHOBE OJKCIEPUMEHTAJbHBIX JAHHBIX, MpPEJICTaBICHHBIX B BUAE TIpaduka,
Tabnuibl win quarpammsl (Y3);

e paboTaTh C €CTECTBEHHOHAy4YHOW wuHGOpPMaIlMEll, coepkaiencs B
coobmenusix CMMU, pecypcax NHTepHeTa, HayYHO-NIONYJISPHBIX CTaThsAX: BIAJETh
METO/JAMH TIOMCKA, BBIAENIATh CMBICIOBYIO OCHOBY M OLIEHHUBATh JOCTOBEPHOCTh
uHpopmanuu (V4);

® UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B THPAKTUUYECKOM
JEATEIIbHOCTH U MOBCEAHEBHOM KU3HU (Y 5) 1isi:

- OLEHKH BIMSHHS Ha OpPraHU3M YEJOBEKA 3JIEKTPOMAarHUTHBIX BOJH M
PaIMOaKTUBHBIX U3TyUYCHHUII;

- BHEPTrOCOEPEIKECHNUS,

- 0€30I1aCHOT0 UCIOJIb30BAHUSI MATEPUAIOB U XUMUYECKUX BEUIECTB B OBITY;
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- popUIaKTUKA MH(EKITMOHHBIX 3a00JIEBaHHM, HUKOTHHOBOM,
aJIKOTOJIbHOW Y HAPKOTUYECKOU 3aBUCUMOCTEM;
- OCO3HAHHBIX JINYHBIX JECUCTBUM MO OXPaHE OKPYKAIOIICH CPEIbI.

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI 00y4YaIOUIUiics TOKeH 3HATh (3):

® CMbICI HNOHATHH: €CTECTBEHHOHAYYHBIN METO]T MO3HaHMS,
AIIEKTPOMArHUTHOE TIOJIE M JJIEKTPOMAarHUTHBIE BOJIHBI, KBAaHT, 3BOJIIOLUS
Bcenennoii, 6onbiioi B3pbiB, CollHEUHAs CHUCTEMa, rajakTHKa, NEPUOIUYECKUN
3aKOH, XHUMUYECKas CBs3b, XHWMHUYECKas peaklus, MaKpOMOJIEKyla, OeloK,
KaraiauzaTop, pepment, aupdepenunanus kierok, JHK, Bupyc, buonornyeckas
IBOJIIOLIMA, OMOpa3sHOOOpazue, KIIETKa, OpraHu3M, MOIYJALHUsA, 3KOCHCTEMA,
ouocdepa (31);

® BKJIAJ  BEIMKUX  Y4YEHbIX B  (OPMUPOBAHHE  COBPEMEHHOMU
€CTECTBEHHOHAYYHOUN KapTUHBI Mupa (32).
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2. CTPYKTYPA U COAEP/KAHUE JUCIIUITJIMHBI

2.1. O0bem TUCUMILIUHBI U BUABI y4e0HOI padoThI AJ1s1 04HOH GOpMBbI

00y4eHus
Bup yae6HO# paboThl O6bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCEro) 153
OO0s13aTebHbBIC ayTUTOPHBIC YUeOHBIE 3aHTHS (BCETO) 53

B TOM YHCJIC:

JeKyuu  (8Ka0UAs KOHMPOIbHYIO padbomy No Umoz2am nepeoco

114
cemecmpa u3y4enust OUCYUniuHbol)

npaKmuyecKue 3aHamusl (6KI0UaAsk NPOMENCYMOUHYI0 AmmeCcmayuro) 39

CamocTrosTenpHas pabora o0ydaromierocs (BCero)

B TOM YHCJIC:

noemoperue u 3aKpenieHue panee U3Yy4eHHo2o mamepuaia C
UCnolb3068AHUEM KOHCneKkma JlieKyuu, peKOMeHaOSClHHblx UCMOYHUKOB U
Jumepanypbl, no02omosKa K npakmuvyeCcKum 3anaAmuiIm

8bINnoIHeHUe pedhepama

[Tpomexxyrounas arrectauus B (popme auddepeHnupoBaHHOTO 3a4€Ta MO WTOTaM BTOPOTO
ceMeCcTpa U3y4EeHUs NTUCLUIUIMHBI

2.2. O0beM TUCHUILIMHBI U BUJBI Y4eOHO# padoThl /15 3204HOH (opMBbI

o0yueHust
Buy yuebHoit paboThI O6Bem yacoB
MakcuManbHasi yueOHasl Harpy3ka (Bcero) 153
O0s3arenpHbIC ayAUTOPHBIC yueOHBIE 3aHsTHS (BCETO) 24
B TOM YHCIIE:

NpaKmuyecKue 3aHamusl (6KI0Yas NPOMENCYMOUHYI0 Ammecmayuio) 24
CamocTosiTenbHas pabora o0yuatomierocs (BCero) 129
B TOM YHCIIE!

8bINOIHEHUE U 3aWuUma 0OMauiHel KOHMPOIbHOU padombl 1

peghepam 37

10020MOBKA NUCbMEHHbIX OMEen08 HA KOHMPObHbLE BONPOCHL 40

[IpomexxyTouHass arrectanmss B  (GOpMe  3alluThl  JOMAIllHEW KOHTPOJbHOW  padoThl U
nud hepeHIPOBaHHOTO 3a4€Ta




2.2. TemaTu4ecKHUil IJIaH U CoJepKaHMe TUCHUIINHBI 1JIs1 04HOI opMBbI 00yUeHUs

HaunmenoBanue pa3nenoB u Tem

Copneprxanue yueOHOT0O MaTepuania U (popMbl OpraHU3aluu AEATEIbHOCTH
o0y4Jaronmxcs

O0BEM YacoB

3HAaHUS U yMEHUS,
bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IPOTPAMMBI

Pa3nen 1. dusuka

Tema 1. Beeneunue

Cognepkanue ydeOHOro Matepuana:

Jlexuun

1.®uszuka — QpyHIaMeHTaNIbHASI HAYKa O IPUPOJIE.
EcTecTBeHHO-HayUHBIN METO/I TO3HAHUS, €T0 BO3MOXHOCTH U IPAHUILIBI
MIPUMEHUMOCTH.

ODKCIIEPUMEHT U TEOPUs B MPOLIECCE MO3HAHUS TPUPOIBI.
MonenupoBanue GU3NICCKUX SIBICHUH U MpoiieccoB. EcTecTBeHHO-
Hay4Has KapTHHAa MUPA U €€ BaKHEUILNE COCTABIISIOLINE.

2.EnuHCTBO 3aKOHOB IPUPO/IBI U COCTaBa BellecTBa Bo BeeneHHOM.
OTkpbITHS B (PU3HMKE — OCHOBA MpoOrpecca B TEXHUKE U TEXHOJIOTHU
IIPOU3BO/JICTBA.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

CamocTrosarenbHas paboTa o0ydyaromuxcs

[ToBTOpEHME 1 3aKperIeHHe paHee U3y4eHHOro MaTepHana ¢
HCIIOJIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMCH/IOBAHHBIX UCTOYHUKOB 1
JUTEPATyphl, TOATOTOBKA K IPAKTUYECKUM 3aHATHIM

Brimonnenue pedepara

V2,V4,31,32

Tema 2. Mexanuka

CopepxaHue yaeOHOTro MaTepHana;

Jlexuus

1. Kunemaruka.

Mexannueckoe neukenue. Cucrema orcuera. TpaeKTOpHUs IBHKEHUS.
ITyts. [lepememienne. PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHNE.
CxopocTb. OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHUSI. 3aKOH
ciokeHus ckopocTe. I'paduxu nBmxenus. CpeHss CKOPOCTh PU
HEpPaBHOMEPHOM JIBH’)KEHHH. MTHOBEHHas1 CKOPOCTh. PaBHOYCKOpEHHOE
npsMoJIMHEHoe nBMKeHue. Y ckopenne. CB0O0IHOE NaieHUe Tell.

V1,¥3,31,32
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KpuBonunelinoe nBuxeHue. YrioBas CKOpocTb. PaBHOMEpHOE IBUKEHUE
1o oKpyxHocTu. LleHTpocTpeMuTenbHoe yCKOpeHue.

Junnamuka. Macca u cuna. BzanmogelicTBue Tejl. 3aKOHBI JUHAMUKH.
Cuel B ipupoie.

Cnoco0Os1 n3mepenus cwi. HepimaabHas cucteMa oTcuera. 3aKoH
BCEMHUPHOTI'O TAroTeHus. HeBecoMocCTs.

2.3aKOHBI COXpaHEHUSI B MEXaHUKE.

Nmnynbe Tena. 3akoH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBMxkeHUEe. Mexanudeckas paborta. MontHocTs. Pabora
CHUJIBI TATOTEHUS, CHJIBI YIIPYTOCTH U CHJIBI TPEHUSI. Mexanuueckas
sHeprus. Kunernueckas sHeprusi.

Kunernueckas sneprus u padota. [loTeHunanpHas 3Heprus B
rpaBUTAIMOHHOM IIOJIE.

[TorennmaneHast SHEPTHs yIpyro AeGopMUPOBAHHOTO Teja. 3aKOH
COXpaHEHUs MOJIHOM MEXaHUYECKOW SHEPTHUU.

JemMoHcTpanuu

OTHOCHUTEIHFHOCTh MEXAHHYSCKOT'O JIBMXKCHMS.

Bupl MEXaHHYECKOTO JIBHKCHUS.

HNHepTHOCTH TEIL.

3aBUCHUMOCTh YCKOPEHHMSI T€Jla OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH Ha
TEJNO.

PaBeHCTBO ¥ IPOTHBOIOIOKHOCTH HATIPABJICHHS CHJI IEHCTBUS U
MPOTUBOJICHCTBHS.

HeBecomocTs.

PeakTuBHOE ABMKEHUE, MOJIETb PAKETHI.

M3menenue sHeprun npy COBEPIICHUH PaOOTHI.

[IpakTuueckue 3aHATHS
1. MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT MACChI TEJIA.

Tema 3. OCHOBBI MOJIEKYJISIPHOM
(GU3MKK ¥ TEPMOJIUHAMHKH

CoJniepkanue yueOHOrO MaTepuana:

Jlexuun

1.MonekynsipHas (pu3mka.

AToOMHCTHYECKASI TEOPHUS CTPOECHHUS BeLeCTBA. Macchl U pa3Mepbl
MoJiekys. TernmoBoe ABMKEHUE YacTHIl BellecTBa. bpoyHoBCcKkoe
nsuxeHue. MneansHelii ras. TemiepaTypa Kak Mepa cpeHen
KMHETUYECKOM SHEPIUM YaCTHULl. Y PaBHEHNE COCTOSIHUS UACATBHOIO rasa.

V1,¥3,31,32
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N3onpoueccs! 1 ux rpadpuku. OObsICHEHUE arperaTHblX COCTOSIHUN
BEIIECTBA U (ha30BBIX MEPEXOI0B MEXKTy HUMH Ha OCHOBE aTOMHO-
MOJIEKYJIPHBIX IIPEICTaBICHUN.

CBs13b MEX/ly 1aBJICHUEM U CpPeIHEN KNHETUYECKOW IHEPTUE MOIEKY
ra3a. Pabora raza. Mogesns xujakoctu. IloBepXHOCTHOE HATsSKEHUE U
cmaunBanue. Kpucramnmueckue u amopdHsbie BenecTa. JKuakue
KPHUCTAJLJIBL.

2. TepmoauHaMUKa.

Buytpennss sneprus. Paborta u Terooraaya Kak crocoObl U3MEHEHUS
BHYTPEHHEH 3Hepruu. l1epBelil 1 BTOPOM 3aKOHBI TEPMOAMHAMUKH.
[Tpunumne! nerictus TemioBelx MamnH. KIT/I rennoBsix nurarenei.
TemioBble MaIIMHBI U UX IPUMEHEHHUE. DKOJIOTHYECKUE MPOOIIEMBIL,
CBSI3aHHBIE C IPUMEHEHHEM TEIJIOBBIX MAIUH U IPOOIEMBbI
YHEProcOEPEIKEHUS.

JlemoHcTparuu

JIBmxeHne OpOYHOBCKHX YaCTHIL.

Huddysus.

SIBneHNs MOBEPXHOCTHOIO HATS)KEHUS U CMAYUBAHMSL.

Kpucrannsl, amopdHbIe BeliecTBa, XUAKOKPUCTAIINYECKUE TeNa.
W3meHeHne BHyTpeHHEN SHEPTUH TN MTPU COBEPIICHUH PadOThI.

[IpakTuueckue 3aHATUS
1. HaGmrofieHus ¥ OTIBITHI, MOATBEPKIAIOIINE aTOMHO-MOJIEKYJISIPHOE
CTPOEHHE BEIIECTBA.

Tema 4. OcHOBBI
ANEKTPOAUHAMUKH

Cogneprxkanue ydeOHOro MaTepuarna:

Jlexuns

1.DnexTpocraruka.

B3aumopaeicTBue 3apsyKEHHBIX TeIl. JIEKTPUYECKUH 3apsil. 3aKOH
COXpaHEHHUs JIEKTPUIECKOTO 3apsaaa. 3akoH Kymona.
DIEKTPOCTaTUUECKOE T0JIE, EF0 OCHOBHBIE XapAKTEPUCTUKHU U CBSI3b
Mex1y HUMH. [IpOBOAHUKY M U30JISTOPHI B AJIEKTPOCTATUYECKOM IIOJIE.
DnexTpuyeckas eMKOCTb KOHIEHCATOpa. DHEPrHs 2JIEKTPOCTaTHIECKOIO
MOJIS.

[TocTosinubIi TOK. IlocTosIHHBIN AnekTpudeckuil Tok. Cuia Toka,
HaNpsDKEeHUe, dJIEKTPUUEcKoe conpoTuBieHue. 3akoH OMa JJis yyacTka
LIENH U MTOJIHOM 2JIEKTPUUYECKOM LIETIH.

PaboTa 1 MOIITHOCTH OCTOSTHHOTO TOKA. 3akoH J[xoyns—IJIeHna.

Y1,¥3,V5,31,32
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TermoBoe AeHCTBUE ANEKTPUUECKOTO TOKA. DJIEKTPUUECKU TOK B
Pa3IMYHBIX Cpeaax.

2. MarauTHoe 1nosie.

MarauTHO€E 10JIE U €r0 OCHOBHBIEC XapaKTEPUCTUKH. JlelicTBrE
MarHUTHOTO TOJIs1 Ha IMTPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
Onekrpoasurareins. Cuiia Jlopenua.

SIBiieHUE ANEKTPOMAarHUTHOM MHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu. [pasumo Jlenna. Camounaykiusa. UHIyKTUBHOCTh. DHEpPrust
MarHUTHOTO TOJIA.

JemMoHcTpanuu

DneKTpu3anus Ted.

B3anmonencTere 3apsyKeHHBIX Tell.

HarpeBanue npoBOJJHUKOB C TOKOM.

OmneiT OpcTena.

B3auMozeiicTBuE MPOBOJITHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.

Pabora anekrponBuraresns.

SIBneHre AIeKTPOMArHUTHON WHIYKITUH.

[TpakTuyeckue 3aHATHS
1. COopka 31eKTpUUYECKOM LIeTI U U3MEPEHNE CUIIbI TOKA U HANPSKEHUS
Ha €€ Pa3JIMYHBIX Y4acTKaX.

Tema 5. KoseOauus v BOJIHEI

Cogneprxkanue ydeOHOro MaTepuara;

Jlexuun

1. Mexanuueckre KoneOaHus! U BOJIHBI.

CBoboanble konebanus. Ilepros, yactora 1 aMIUIMTy 1A KoJeOaHUA.
lMapmonnueckue konedanus. MaremMaTndeckuil ¥ MpyKUHHBIA MasTHUKU.
I[TpeBpariieHre HEPTUN NPU FraApMOHUYECKUX KOJICOaHUSX.
MexaHndecKkre BOJIHBI U UX BUJbl. 3BYKOBBIE BOJIHBI. YJIBTPa3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIb30BaHUE B MEIULIMHE U TEXHUKE.
DneKTpoMarHuTHbIE KoJiebaHus U BOIHBI. CBOOOAHbBIE
AIIEKTPOMAarHUTHbBIE KOJIeOaHMs.

Konebarenbublit koHTYp. @opmyna Tomcona. BeinyxkaeHHbIe
AIIEKTPOMAarHUTHbIE KojeOaHus. ["apMOHNYECKUe 2JIeKTPOMarHUTHBIE
Kosie0aHusl. JekTpuyeckuil pe3oHanc. [lepemeHHbIN TOK.
Onextporeneparop. [loxydyenue u nepenaya snekrposneprun. [Ipodaemsr
SHEProCcOEPEIKCHHUS.

V1,¥3,¥5,31,32
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DJIEKTPOMAarHUTHOE I0J€. DIEKTPOMATHUTHBIE BOJIHBI. CKOPOCTh
AJIEKTPOMATrHUTHBIX BOJIH. [IpUHITUTIBI paIuOCBs3H U TEJIEBUICHUS.
Hcnionb30BaHKe 37€KTPOMArHUTHBIX BOJIH PA3JIMYHOTO IUANA30HA B
TEXHUYECKUX CPEJICTBAX CBS3U, MEAUIIMHE, IPU U3YUYECHUU CBOMCTB
BEILECTBA.

2.CBeTOBbIE BOJIHBI.

Pa3Butue npeacraBieHuil 0 IpUPOJE CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus cBeta. UuTtepdepentus ceera. Judpakius crera.
Hudpaxuonnas peumetka. [lonspusanus csera. Jlucnepcus caera.
JIunzel. @opmyra TOHKOH TMH3EL. ONTHYECKHE TPUOOPHI.
JlemoHcTparuu

Konebanns MaTeMaTHYECKOTO U MPY>KUHHOTO MAasITHHUKOB.

Pabora anekrporeneparopa.

H3nydenue u npuemM 3JeKTPOMarHuTHBIX BOJIH.

PamnocBs3e.

Paznosxxenue 6enoro ceera B CHEKTP.

HNuTtepdepentus u qudpakims cBeTa.

OTpaxeHHe U MPETOMIICHHE CBETA.

OnTuueckue mpruodopsI.

IIpakTrueckue 3aHATHS
1. U3ydeHue konebaHU MAaTEMaTHYECKOTO MasSTHHKA.

Tema 6. D1eMeHTEI KBAHTOBOI
buzuku

Cogneprkanue ydeOHOro MaTepuarna:

Jlekuust

1.KBaHTOBBIE CBOMCTBA CBETA.

PaBHOBecHOe TemioBoe usnyuenne. KBanrosas runoresa Ilnanka.
®dotoanexkrpuueckuii 3pdext. YpaBHeHHe DHUHINTEHHA A1 BHEITHETO
dbotoaddexra. Doton. [laBnenue crera. Jlyaansm CBOWMCTB CBETA.
®usuka atoma. Monenu crpoenust atoma. OnsIT Pezepdopaa.
[Toctrynatel bopa. O0bsicHeHNE TUHENYATOro CIIeKTpa BOJIOpOa Ha
OCHOBE KBAaHTOBBIX IOCTYJIaTOB bopa. Ilormomenne u ucryckanue ceera
atomoM. KBaHTOBas sHeprus. [I[puHIMN 1elCcTBYUS M UCIIOJIb30BaHUE
nazepa. OnTudeckasi CIEKTPOCKONHMSI KaK METOJ] U3yUEHUs COCTaBa
BEIECTBA.

2. ®u3KKa aTOMHOTI'O S7pa ¥ 3JIEMEHTAPHBIX YaCTHULL.

CocraB u cTpoeHune aToMHOT0 siipa. CBOMCTBA AEPHBIX CUJI. DHEPIHUs
CBSI3U U JeEKT MacChl aTOMHOTO siipa. PannoaktuBHOCTH. Buapl

V1,V¥5,31,32
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paZMoaKTUBHBIX IPEBPALICHUN. 3aKOH PaJliOaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIMX SAECPHBIX U3TYy4eHUN. PaguoakTuBHbIE
U3IIy4EHUS U UX BO3ACUCTBHE HA )KUBBIE OPTaHU3MBI. SnepHbIe peakuuu.
SInepnas sHepreTuka.

3.DneMeHTapHble YaCTHULIbI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

JeMoHcTpanuun

Doroaddexr.

DOTO31EMEHT.

Hsnyyenue naszepa.

JIuneiuaTele CIEKTPBI PA3JINYHBIX BEILIECTB.

CueTurK MOHU3HUPYIOIUX U3ITYYEHUH.

[IpakTHueckue 3aHsATUS
1. syuenune uarepdepeHnny 1 quppakiuy CBeTa.

Tema 7. Bcesiennas u eé
3BOJIFOLHSA

Copneprkanue ydeOHOro Marepuarna:

Jlexnun

1.Crpoenue u pa3Butue BeeneHHoil.

Kocmonorus. 3se3anl. TepmosinepHbiii cuHTe3. Moaens pacumpsomencs
Bcenennoi.

2.IIpoucxoxaenue COTHEYHOU CUCTEMBI.

[IpoTocomnnIe u mpoTorianeTHbie o0aaka. O6pa3zoBaHue TIIAHET.
[Tpo6riema cyiecTBOBaHMS BHE3EMHBIX I[TUBHIIA3AIIMA.

3. CoBpemeHHas pu3ndecKas KapTHHA MUPA.

[TpakTuyeckue 3aHATHS
1. O6pazoBanue miaHer.

V1,31,32

Tema 8. Beenenune

Coneprkanue yaeOHOro MaTepuana:

Jlexuus

1. Xumunueckast KApTHHA MHPA KaK COCTaBHAs 4aCTh €CTECTBEHHO-
Hay4YyHOW KapTUHBI MUpa.

2. Ponp XMMHHM B )KU3HU COBpeMeHHOTo obriectBa. Hoseiimme
JOCTHKEHUS] XUMUYECKOW HAyKH B IJIAHE PA3BUTHSI TEXHOJIOTHIL:
XUMHUYECKAasi TEXHOJIOTUSI — OMOTEXHOJIOTHSI - HAHOTEXHOJIOTHSI.
3.IlpuMeHeHre JOCTHKEHUIM COBPEMEHHOM XMMHUU B TYMaHUTapHOU
chepe AesITeNHHOCTH 00IIECTBRA.
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[TpakTHyeckue 3aHATHS
1. Hogelimme 10CTHKEHUS XMMUUYECKON HAYKU B IUIAHE Pa3BUTHUS
TEXHOJIOTUM:

Tema 9. OCHOBHBIE HOHATHA U
3aKOHBI XUMHUHU

Conepkanue yueOHOTO MaTepuana:

Jlekusa

1.IIpenmer xumumu.

2.BemecTBo.

AToM. Mosnekyna. XUMUYECKUN 3JIEMEHT U (POPMBI €r0 CYIIECTBOBAHHUS.
ITpocTele U ClI0KHBIE BelecTBa. AJIZIOTPOINSA U €€ IIPUYHHBI.
JemoncTpanus

HaGop mozeneit aToMOB 1 MOJIEKYJI.

3.M3mepenue BemiecTsa.

OcHoBHbI€ 3aKOHBI XUMUH. Macca aTOMOB U MOJIEKYJl. ATOMHAs €JUHULA
Macchl. OTHOCUTENbHBIE ATOMHAs U MOJIEKYJIsipHast Macchl. KonnuecTBo
BELIECCTBA.

[Tocrosinnas ABoraapo. MosnspHas macca. 3akoH ABorajipo. MossipHbIi
00BeM razos.

3aKOH COXpaHEHMsI MacChl BELIECTBA.

IIpakTyeckue 3aHATUA
1.PacdeTrsl mo xuMuueckum Gopmynam.

V1,¥3,31,32

Tema 10. Ileprognueckuii 3aKoH
u [lepnonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. Y.
MenneneeBa

Cogneprkanue ydeOHOro MaTepuarna:

Jlekuus

1.OtkpeiTue [leproguueckoro 3akoHa.

Ilepnoauueckas cucrema xumMmuueckux aneMeHToB J[. . MenaeneeBa kak
rpadgudeckoe oroopaxkenue [lepuoandeckoro 3akona. [lepuonnueckuit
3aKOH U CUCTEMA B CBETE YUEHHS O CTPOCHUH aTOMa. 3aKOHOMEPHOCTHU
W3MEHEHUS CTPOCHUSI DJIEKTPOHHBIX 000JI0UEK aTOMOB U XUMHUYECKUX
CBOMCTB 00pa3yeMBbIX dJIEMEHTAMH MPOCTHIX U CII0KHBIX BEIECTB.

2. 3nauenue [lepuoguueckoro 3akoHa u [leproanyeckoit cucTeMbl
xuMuueckux snemeHToB . . MenaeneeBa st pa3BUTHSI HAYKU U
MOHUMAHUS XUMHUYECKOW KapTUHBI MUDA.

IIpakTHueckue 3aHATUS
Paznuynsie popmel [leproaudeckoil CUCTEMbI XUMUYECKUX 3J1€MEHTOB /1.
M. Menneneesa.

V1,¥3,31,32

Nroro 3a 1 cemectp

66

Tema 11. Ctpoenue BemiecTa

CopepxaHue yaeOHOTr0 MaTepHana;

V1,¥3,31,32
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Jlekusa

1.Ilpupona xuMHUUECKOM CBA3H.

2. Bunpl xumuueckoit cBs3u. KoBaneHTHas CBS3b: HEMOJISIpHAS U
nonsipHasd. Monnas cBsa3b. KatnoHbsl 1 aHHMOHBL. MeTaimmyeckas CBs3b.
Bonoponanas cBsi3b.

3. B3auMoCBsI3b KPUCTAIUTMYECKHUX PEUIETOK BEIIECTB C PA3TUIHBIMU
THIIAMHM XUMUYECKOH CBS3H.

IIpakTrueckue 3aHATHS
1. O6pa31ibl BeleCTB 1 MAaTEPHANIOB C PA3TUYHBIMU THUIIAMUA XUMHUYECKON
CBSI3H.

Tema 12. Bona. PactBopsl

Copepxanue yueOHOro MaTepuana;

Jlexnusa

1.Bozna B npupoze, ObITy, TEXHUKE U Ha IPOU3BOJICTBE.

2. dusnyeckue 1 XUMUYECKUE CBOMCTBA BOJIBI.

3arpsi3HUTENN BOABI M CTIOCOOBI OUUCTKU. JKecTkast Bojia u ee yMsIrueHue.
OnpecHeHue Bo/ibl. ArperaTHble COCTOSIHUSI BOJIBI U €€ IEPEXObl U3
OJIHOT'O arperaTHOro COCTOSIHUS B IPYTO€.

3.PacTBOpeHne TBepABIX BEIIECTB U Ia30B.

3aBHCHUMOCTb PaCTBOPUMOCTH TBEPBIX BEILIECTB U Ia30B OT
Temneparypbl. MaccoBast 101 BELIECTBA B paCTBOPE Kak CIocod
BBIPAKEHMSI COCTaBa pacTBOPA.

IIpakTyeckue 3aHATUA
1. ®usnueckue CBOMCTBA BOJBI: TOBEPXHOCTHOE HATSIKEHUE,
CMauMBaHUE.

V1,¥2,¥5,31,32

Tema 13. Xumuueckue peakuuu

Coneprkanue ydeOHOro MaTepuarna:

Jlexuns

1.TIoHATHE O XMMUYECKON pEAKIINH.

THUIBI XUMHYECKUX PEAKIIUH.

2. CkopocTh peaknuu 1 (PaKTOPBI, OT KOTOPHIX OHA 3aBUCHUT. TeIuIOBON
3¢ (hHeKT XUMIUYECKON PEeaKITHiH.

3.XuMHUECKOe PABHOBECHE U CIIOCOOBI €T0 CMETIECHHS.

JeMoHcTpauuu

XHUMHUYECKUE PEAKIIUN C BBIIEIEHUEM TEIIOTHI.

OO6paTUMOCTh XMMUYECKHX PEaKIUil.
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[TpakTuyeckue 3aHATHS

1. 3aBUCHMOCTb CKOPOCTU XMMHMUYECKOHN peakliuy OT Pa3IMYHbIX
(bakTopoB (TEMIepaTypsl, KOHLEHTPALMK BEIIECTB, AeHCTBUS
KaTaJnu3aToOpPOB).

Tema 14. Heopranuueckue
COCJIMHECHUS

CopepxaHnue yueOHOro Marepuaa:

Jlektus

1.Knaccudukarus HeopraHUIECKUX COCTMHEHUH U UX CBOMCTBA.
Oxcuabl, KHCIOThI, OCHOBAHUS, COJIH. XMMHYSCKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COCIMHEHUI B CBETE TEOPUU
aneKTpoiuTUdecKoi auccounanuu. [louarue o rugponuse comneit. Cpena
pacTBOpOB COJIEH: KHcTas, HeUTpalibHas, 1eaouHas. BogopoaHblit
nokaszareisib pH pactBopa.

2. Metautbl u HeMeTauibl. O0mue Gu3nyecKkne U XUMUIECKHUE CBOHMCTBA
METaJIOB, 00YCJIOBJICHHBIE CTPOCHUEM aTOMOB U KPUCTAJIOB U
MOJIOKEHUEM METAJUIOB B 3JIEKTPOXUMHUYECKOM Py HAIPSHKEHUI.
O6mme ciocoObl oyyeHust MeTayuioB. CIUIaBbl: YEPHBIE U [[BETHBIE.
Koppo3ust MeTamioB 1 criocoObl 3aIIUThI OT HEe.

Hemeramner. O01mas XxapakTepuCTHKA TIIABHBIX TOATPYIIT HEMETAIIIIOB Ha
npuMepe rajgoreHoB. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
HEMETAILJIOB.

3. Baxneiimme coemnHeHNs METAIIJIOB U HEMETAIIJIOB B IPUPOJE U
XO3SHCTBEHHOM JCSITCIHFHOCTH YEIIOBEKA.

3almuTa OKpy>Karolleil Cpeaibl OT 3arpsi3HEHUS TSHKEJIBIMU METaJllIaMH,
aszora, cepsbl, yriepoja.

JeMoHncTpanuu

B3aumoneiicTBue MeTauioB ¢ HeMeTaulaMu (IIUHKA C CEpOid, aIFOMUHHUS C
H#o/I0M), pacTBOpaMHU KHCIIOT U HIETOYeH.

['openune metamioB (1MHKa, Keje3a, MarHus) B KUCIOPOJIE.
BzaumopeincTBue a30THOW U KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOT €
MeEJbIO.

BoccranoBuTenbHbIE CBOMCTBA METALIOB.

XUMHYECKHE CBOUCTBA COEAMHEHNI METAJLJIOB.

[IpakTrueckue 3aHATHS
1.Peakniun oOMeHa B BOAHBIX PACTBOPAX DJICKTPOJIUTOB.

V1,¥2,¥3,¥5,31,32

Tema 15. Opranngeckue

CopepxaHue yaeOHOTro MaTepHana;

V12,¥3,31,32
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COCIUHECHUA

Jlekusa

1.OcHOBHBIE NOHATHSI OPraHUYECKONH XUMHUU U TEOPHUS CTPOCHHUS
OpPraHUYECKHUX COCTUHECHUM.

[Tonsitue nzomepuu. Buipl uzomepun: CTpykTypHas (yrjiepoJaHoro
CKeJleTa, MOJIOKEHHsI KpaTHOM CBSI3U MM (DYHKIIMOHAJILHOW IPYIIIIbI),
npocTpaHcTBeHHas. MHOroo0pasue opraHn4eckux COeIMHEHUN.
VYranesonopoasl. IIpenenbubie 1 HeNpeneabHbIE YIIIEBOJOPOIBI.
CrtpoeHue yrieBoJopo10B, XapaKTEPHbIE XUMUYECKHE CBOMCTBA
yraesonopoaos. IIpencraBurenn yriaeBogoposoB: METaH, TUIIEH,
aneTuiieH, 0en3od. [Ipumenenue yrieBoopoi0B B OpraHMuecKoOM
cuHrese. Peakius nonmumepusanuu. Hedtb, ra3, kaMeHHbIH yroip —
IIPUPOJIHBIE HCTOUHUKHU YTJIEBOJIOPO/IOB.

2.Kucnopoacoaepxaluye OpraHuueCKue BEIIECTBA.

CnupTbl, KapOOHOBBIE KUCIIOTHI U CII0KHbBIE 3QUPBI: UX CTPOCHUE U
XapaKTepHble XMMHUUYECKHe cBoicTBa. [IpencraBurenu
KUCJIOPOACOAEPKAMX OPIraHUYECKUX COCIMHEHNI: METUIIOBBIN U
STWJIOBBIM CIIUPTHI, [JIMLEPUH, YKCYCHAs KUCJIOTa. Mblla Kak coyn
BBICIIMX KapOOHOBBIX KMCIOT. JKUPBI KaK CI0MXKHBIE IPUPBHI.

VYriieBoabl: TIIIOKO3a, Kpaxmall, LeJUTHII03a.

A3oTconepikalie OpraHn4eckiue CoeIMHEH . AMUHBI, aMUHOKHCIIOTHI,
6enku. CTpoenue u 6uonorndeckas GyHKIUsS 6eTKOB. XUMUUECKUE
cBoiicTBa OenkoB. ['eHeTHUEeCKas CBA3b MEXKAY KIIacCaMH OPTraHUYECKUX
COCIMHEHU.

JeMoHCcTpannu

[TosryueHune 3TUIEHA U €T0 B3aMMOJEICTBUE C PACTBOPOM II€PMAHraHaTa
Kajusi, OpOMHOM BOJIOM.

Peaxius nmosyueHust yKkCyCHO-3THIIOBOTO 3upa.

KauecTBeHHast peakiiys Ha TIULEPUH.

LIBeTHBIE peakuu OEIKOB.

3. Ilmactmacce! u BostokHa. [ToHsATHE 0 TTacTMaccax. TepMoIIacTHIHbIE
Y TEPMOPEAKTUBHBIE MOIUMEPBI. OTAENbHbIE IPEACTABUTENN
CUHTETHUYECKUX U UCKYCCTBEHHBIX MOJIMMEPOB:
benonopopmanbaeruaHbIe CMOJIbI, TOJTUBUHUIXIOPH, Te(IIOH,
LEJUTYJIONI.

[TonsiTve 0 XuMUYeCKUX BosIOKHax. HaTtypanbHble, CHHTETUYECKUE U
HCKYCCTBEHHbIE BOJIOKHA. OTJIebHbBIE NPEJCTABUTENN XUMUYECKUX
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BOJIOKOH: alleTaTHOE (TPUALeTATHBIN I11€JIK) U BUCKO3HOE BOJIOKHA,
BUHUJIXJIOPUAHBIE (XJIOPUH), IOJIMHUTPUIbHBIE (HUTPOH ), IOJIMAMUTHBIE
(karpoH, HEeWJI0H ), oA pupHBIC (JIABCaH).

JemoncTpanus

PaznuuHble BUIbI 1J1ACTMACC U BOJIOKOH.

IIpakTrueckue 3aHATHS

1.O3HaKOMIIEHHE C CHHTETMYECKUMH U UCKYCCTBEHHBIMU NOJMMEPaMHU.

Tema 16. Xumus u xKu3Hb Cogneprkanue y4eOHOro MaTepuara: 8
Jlekuus

1.X¥Mus 1 OpraHu3M yeraoBeKa.

XUMHYECKHUE JIEMEHTHI B Opranmu3me uenoBeka. OpraHudeckue u
Heopranuyeckue BemniectBa. OCHOBHbBIC )KU3HEHHO HEOOXOIUMbIE
COCIMHEHUS: OCJIKH, YTIIEBOIbI, )KUPBI, BATAMUHBI. Y TJICBOJIBI —
TJIaBHBIN UCTOYHMK SHEPruu opranusma. Posib )KupoB B opranusme.
X0JIeCTEPUH U €T0 POJIb B 3/10POBbE YETIOBEKA.

2.MuHepalbHbIE BEIIECTBA B MPOAYKTaX MUTAHUS, MHILEBbIE T0OABKH.
COanaHcHpOBaHHOE TTUTAHNUE.

3. XuMus B OBITY.

Bopa. KauectBo Boabl. Moromiue u unuctamue cpeacrna. [pasuia
0e30MmacHol paboThI CO CpeACTBAMH OBITOBOI XHMUHU.

IIpakTrueckue 3aHATHS

6 V2,V4,¥5,31,32

1. Onpenenenvie kauecTBa BOJAbI

Tema 17. buonorus - CopepxaHue yaeOHOro MaTepHana: 8
COBOKYITHOCTb HayK O dHBOU Jlekuust

npupojie. MeToibl Hay4YHOTO 1.2KuBas nmpupoaa kak 0ObEKT U3yueHUs] OMOIOTHH.

MO3HAHUS B OMOJIOTUHI MeTomp! ccIeI0BaHus )KUBOM MPUPOJIBI B OMOJIOTHH.
2.0npeneneHue KU3HM (C MPUBICUCHUEM MaTepuaia U3 pasieoB
(GU3KUKY U XUMHH). ¥2,¥4,31,32
3.YpoBHH OpraHU3aIUH KU3HH.
JemMoHcTpanynu

MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpakTuyeckue 3aHATHS

1. YpoBHU OpraHu3aiyu XU3HH.

Tema 18. KiteTka CopepxaHue yaeOHOTro MaTepuana; 8 V1,Y2,¥3,¥5,31,32
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Jlekusa

1.Ucropus n3ydyeHus KIETKH.

OcHOBHBIE NIOJI0XKEHUS KIeTOUHON Teopuu. Kierka - cTpykTypHO-
GbyHKIIMOHATBHAS (3JIEMEHTapHAs ) eMHUIIA KU3HU.

Crpoenue knetku. [IpokaproTsl 1 5yKaprOThl — HU3ILIUE U BBICLIHE
KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIIETKH
sykapuoT. [ToBepxHOCTHBIH annapaT. CXxeMaTHYHOE OIMCaHue
KHUJIKOCTHO-MO3aWYHOM MOJIENIN KIJIETOYHBIX MEMOpaH.

[{uTomuazmMa — BHYTpEHHsIS cpella KIETKH, OpraHOUAbI (OpraHeIbl).
Knerounoe sanpo. ®yHKuus sapa: XpaHEHUE, BOCIIPOU3BEICHUE U
nepeaaya HacJleACTBEHHOW HH(POPMALIUK, PETyIALUs XUMHUUECKON
AKTUBHOCTH KJIeTKU. CTpyKTypa 1 PYHKIIUH XPOMOCOM. AYTOCOMBI U
II0JIOBBIE XPOMOCOMBI.

2.MarepuaiabHOE €IUHCTBO OKPYXKAIOIIETO MUPa U XMMUYECKHIA COCTaB
KHUBBIX OPraHU3MOB.

3. buonoruyueckoe 3HaYeHNE XUMUYECKUX JIeMeHTOB. Heoprannyeckue
BEIIIECTBA B COCTaBE KJIETKHU. POJIb BOJbI KaK PACTBOPUTENS U OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH cpesibl oprann3mMoB. Heoprannueckre HOHBI.
VYrneBoab! 1 TUNHBL B KieTke. CTpyKTypa u 6uosiornyeckue GyHKIUN
0enKoB. AMUHOKHUCIIOTBI — MOHOMEPHI 0e1IK0oB. CTpoeHHEe HYKIEOTH OB
U cTpykTypa nonunykiaeotuanbix neneit JJHK n PHK, AT®.

Bupycs! u 0akrepuodaru. Heknerounoe crpoeHue, ;kU3HEHHbBIN UK U
€ro 3aBUCUMOCTb OT KJIETOUHBIX (OpM XKHU3HU. Bupycsl — Bo30ynuTenu
WH(]EKIMOHHBIX 3a001eBaHUM; TOHsATHE 00 OHKOBUpYycax. Bupyc
ummyHoaeduuura yenoseka (BIY). [Ipodunaxtuka BUYU-nnpexnun.
JeMoHCcTpannu

CrpoeHne MoJIeKybl OemKa.

Ctpoenne monekynsl JJHK.

CrpoeHue KIeTKH.

CtpoeHue KIETOK MPOKapUOT U SYKapuOT.

CtpoeHue Bupyca.

[IpakTueckue 3aHATHS
1.HabmroieHre KIeToK pacTeHU U KUBOTHBIX TIOJI MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax U uX ONUCaHHUE.

Tema 19. Opranuzm

CopepxaHue yaeOHOTro MaTepHana;

Jlexuusa

V1,¥2,V3,¥5,31,32
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1.Opranusm - en1uHOE 1IeN10€E.

Mmuoroo6pa3ue oprann3mMoB. OOMEH BEIIECTBOM U YHEPTHEH C
OKpYKarollel cpe1oil kKak Heo0X0JUMOE YCIIOBUE CYIIECTBOBAHUS
KHUBBIX CUCTEM.

CnocoOHOCTh K CaMOBOCTIPOU3BEICHUIO — OJTHA U3 OCHOBHBIX
0COOEHHOCTEH JKMUBBIX OPraHU3MOB. [{eleHne KIIeTKH — OCHOBA POCTa,
pa3BUTHUSA U Pa3MHOXKEHHS OPraHu3MoB. becnonoe pazMHOXKEHHUE.
[TosoBoii npouecce u Moa0BOE pa3MHOXKEHHUE. OIII0JOTBOPEHUE, ET0
OHOJIOTHYECKOe 3HAYCHHE.

2.IlonsiTe 00 UHIMBUYaIbHOM (OHTOT€HE3), YMOPUOHATIBLHOM
(3MOpHroreHe3) v MoCTIMOPHOHAIEHOM Pa3BUTHH.

WupuBuayanbHOE pa3sBUTHE YETIOBEKA U €T0 BO3MOYKHBIC HAPYIICHUSI.
3. O01ue npeacTaBiIeHus O HACIEeICTBEHHOCTH U U3MEHYHBOCTH.
['enernueckas TEPMUHOJIOTHS U CUMBOJIMKA. 3AKOHOMEPHOCTHU
HacsenoBanus. HacnenoBanue npusHakoB y yenoBeka. [onoBsie
xpomocoMsl. ClienIeHHOe ¢ 10JI0M HacsieoBanue. HacnenctsenHbie
00JIe3HN YeI0BeKa, UX MPUYNHBI U npodmiakTrka. CoOBpeMeHHbIE
IIPEJICTABICHUSI O T€HE U TEHOME.

['eneTnueckre 3aKOHOMEPHOCTH N3MeHuYnBOCTU. Kitaccudukarus gpopm
M3MEHYMBOCTU. BiusiHNe MyTareHoB Ha OpraHu3M 4eJI0BeKa.
[Tpeamer, 3a1auu U METO/IbI CeNEeKIMU. [ eHeTnYecKkne 3aKOHOMEPHOCTH
ceneknuu. Yuenue H. V. BaBunioBa o nenTpax MHoroodpasus u
IPOMCXOXKACHUS KYJIbTYPHBIX pacTeHUH. buorexnonorus, ee
JOCTHIKEHUS, IEPCIIEKTUBBI PA3BUTHS.

JeMoHncTpanuu

OOMeH BelecTB U MPEBpAIICHUE SHEPTHHU B KIIETKE.

Jlenenue KaeTku (MUTO3, MEHO3).

CniocoObl 6ecrosoro pa3MHOKEHHUS.

Om1010TBOpPEHUE Y PACTEHUI U AKUBOTHBIX.

WuauBrayabHOE pa3BUTHE OPTaHU3MA.

HacnenctBennsie 60s1€3HM YeI0BEKa.

BnusiHue ankoronan3zmMa, HApKOMaHUM, KypeHHs Ha HACJI€JICTBEHHOCTb.
Myranuu.

MoaudukanrnoHHass U3MEHUYNBOCTb.

LenTprl MHOT0O0OOpa3ust ¥ MPOUCXOMKACHUS KYIbTYPHBIX PAaCTCHUH.
HckyccTBeHHBIN 0TOOP.
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I/ICCJIC,I[OBaHI/ISI B 00JIaCTH OMOTEXHOJIOTHH.

IIpakTrueckue 3aHATHS
1 .Pemienrie aneMeHTapHbBIX TEHETUYECKUX 3a1a4.

Tema 20. Bun

Conepkanue yueOHOTO MaTepuana:

10

Jlekuus

1.OBoOLIMOHHAS TEOPHUS U €€ POJib B (POPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

Bup, ero kpurepuu. [lomynsamnus kak cTpyKTypHas €JUHHULIA BUJA U
sBositoLIMU. CHHTETHYECKas TEOpUs IBOJIIOLUU. JIBIKYIIINE CUITBI
SBOJIIOIMH B COOTBETCTBUU C CHHTETHYeCcKoi Teopueil apomtoruu (CTI).
['eneTnueckue 3aKOHOMEPHOCTH BOJIFOLIMOHHOTO MTPOLIECCa.
2.Pe3ynbTaThl 3BOJIIOLUH.

CoxpaHenue MHOroo0pasus BUJIOB KaK OCHOBA YCTOMYMBOIO Pa3BUTHS
o6uocdepsl. [IpuunHbI BEIMUpaHHs BUJOB. bHOIOTHUECKHi mporpecc u
Ouosornyeckuii perpecc.

['unore3bl NpOUCX0XKACHUS )KU3HU. Y CII0KHEHHUE KUBBIX OPIraHU3MOB Ha
3emJie B IIPOLIECCE IBOJIIOIMHU. AHTPOIIOTE€HE3 U €T0 3aKOHOMEPHOCTH.
JlokazaTenbcTBa poJCTBA YEIOBEKA C MICKOMUTAIOIIUMHU KUBOTHBIMHU.
3.Okonoruyeckue (pakTopbl aHTPOIIOTEHE3A.

VYcnoxHeHne NonyIsUOHHON CTPYKTYphl BUJa, U3TOTOBIIEHUE OPYIUil
TpyZa, EPEX0] OT PACTUTEIBHOIO K CMEIIAHHOMY THUITY ITUTaHMS,
ucnoJb30BaHue orus. [losBIeHNe MBICIUTEIbHON ACSITENbHOCTU U
4JIEHOpa3IenbHOU peun. [IporcxokieHne 4enoBeuecKux pac.
JeMoHCcTpannu

Kpurepun Buja.

JIBrKy1Me CHIIbI BOJIIOLIMH.

Bo3HukHOBeHHE 1 MHOT0OOpa3ue MPUCIIOCOOICHUH Y OpraHU3MOB.
Penxue u ncuesaroniue BUIbL.

JIBroKyIiyie cuibl aHTPOIIOTEHE3A.

[TpoucxoxaeHne 4enoBeKa 1 YeI0BEYECKUX pac.

[IpakTueckue 3aHATHS
1.Oncanue ocob6eit Bua mo MOpoIOTHIECKOMY KPUTEPHIO.
2. llomynsityst - CTPYKTypHasi €AMHUIIA BUJA, SIUHUIIA DBOFOIHIH.

V1,¥3,31,32

Tema 21.9xocucTeMBI

CopepxaHue yaeOHOTro MaTepHana;

Y1,¥3, ¥5,31,32
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Jlekusa
1.IIpeamer u 3aa4u SKOJIOTHHU
YueHnue 00 3K0JIOTHYECKUX (PakTopax, yueHHE O COOOIIEeCTBAX
OpraHu3MOB, yueHHe 0 6rnocgepe. IKomoruueckue GaxTopsbl,
0COOCHHOCTH MX BO3JCHCTBHS. DKOJIOTUYECKasi XapaKTepUCTHUKA BHIA.
[TonsiTue 06 sKomornueckux cucremax. Llenu nuranus, Tpodudeckue
YPOBHHU.
Buoreonenos xak sxocucreMa. brornenos u 6noTon kak KOMITIOHEHTHI
OHuoreoreHo3a.
2.buocepa — rnobanbHas IKOCUCTEMA.
VYuenue B. U. Bepnanckoro o 6uocdepe. Posb )KHBBIX OpraHu3MoB B 5
ounocdepe. buomacca. buonorudeckuii KpyroBopoT (Ha mpuMepe
KpyroBoporta yrieponaa). OCHOBHbIE HANIPaBICHUS BO3/ICHCTBUS YETIOBEKA
Ha Ouocdepy.
3. Tpanchopmanusi ecTeCTBEHHBIX KOJIOTHYecKuX cucteM. OcCOOEHHOCTH
arpo’KoOCcCUcTeM (arporieHo30B).
JlemoHcTparuu
Me>XBHIOBBIE OTHOIICHUS: TTAPA3UTH3M, XHITHHYECTBO, KOHKYPEHIIHS,
cUMOHO03.
SApycHOCTh pacTUTENBHOIO COOOIECTBA.
Kpyrosopor yriepozaa B 6uocdepe.
3aroBeTHUKHY ¥ 3aKa3HUKU Poccum.
[TpakTHdeckue 3aHITHS
1.CocraBienue cxeM repeaadn BEeIIeCTB U SHEPTHH (LICTIeH MUTaHMS). -
2. Dxonorudeckre (pakTopsl U UX BIUSHUE Ha OPTAHU3MBIL.
[TpomesxyTouHas arTecTanus [To uToram BTOpPOTO ceMecTpa U3ydeHHsI TUCIIUTUTHHBL:
JuQepeHIIMPOBaHHBIN 3a4eT )
HToro 3a 2 cemectp 87
Bcero 153

2.4. TemaTu4eCcKHUil IUVIAH U COAEPKAHME TUCHUIINHBI VIS 3204HOH (P OpMBI 00yUeHH S

3HaHUS U YMEHHUf,
Copnepxanue yueOHOro Matepuaina v GopMbl OpraHUu3aLHN AEATEILHOCTH OBbeM 4aCOoB (hopMUPOBaHHIO
oOyuaroimuxcs KOTOPBIX
CHOCOOCTBYET

HaumenoBanue pa3aciioB U TCM




22

SJICMCHT NIPOIrpaMMBblL

Paszgen 1. dusuka

Copeprkanne yueOHOTO MaTepuaa:

®usnka — (pyHAaMeHTalIbHAs HayKa O MPUpOoJie. EcTeCTBeHHO-HAYYHBIN METO]
MO3HAaHUs, €Er0 BO3MOYXXHOCTHU Y TPAHUIbl IPUMEHUMOCTH.

DKCIIEpUMEHT W TEOpHs B IIpollecce IMO3HAHWS MPHUPOABI. MoenupoBaHue
¢u3nIecKnX SBIEHUH U TporeccoB. EcTecTBeHHO-Hay4YHAasl KapTHHA MHpa U ee
Ba)KHEHIIIE COCTaBJISIOIINE.

Tema 1. Beenenue EnmHCTBO 3aKOHOB IIPHPOABI M COCTaBa BelecTBa BO BeeneHHOW. OTKPHITHS B V2,V4,31,32
(m3rMKe — OCHOBA MPOTpecca B TEXHUKE M TEXHOJIOTHUHU IIPOU3BOJICTBA.
[IpakTHueckue 3aHATUSL
MogenupoBanue (GU3NIECKUX SBICHUI U TIPOLIECCOB.
CamocrosTensHast paboTa 00yJarommxcs
Brimonuenue pedepara
HOI[FOTOBKa IMUCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIPOCHI
Conepxanne yueOHOro MaTepuaa;
KunemaTtnka. Mexanuueckoe nBwxkeHue. Cucrema orcuera. TpaexkTopus
JIBKCHHSL.
ITyte. Ilepememienue. PaBHOMepHOEe mpsMosMHEHOe ABMKeHHEe. CKOpOCTb.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBMKCHUS. 3aKOH CIIOXKEHHUS CKOPOCTEH.
I'padmku nBmwxkenus. CpemHsisi CKOPOCTh TpPH HEPAaBHOMEPHOM [IBUKCHHU.
MrHoBeHHasi CKOpOCTh. PaBHOYCKOpEHHOE TMPSIMOJIMHEHHOE JIBIKEHHE.
VYckopenue. CBobOomHoe maneHue Ten. KpuBonmHEWHOE MBIWKEHUE. YTIIOBas
CKOpOCTh. PaBHOMEpHOE IBMKEHHE IO OKPYXHOCTH. lleHTpocTpemurenpHOe
YCKOpEHHE.
Junamuka. Macca u cuna. B3aumopeiictue Ten. 3akoHbl JUHaMUKH. CHIIBI B
Tema 2. Mexanuka NpHpOe. Y1,¥3,31,32

Crioco0s1 m3mepeHnus cuil. HepuuadpHasi cucTeMa OTcueTa. 3aKOH BCEMUPHOTO
TsroTeHus. HeBecoMoCTh.

3aKoHBI COXpaHEHHUS B MEeXaHUKe. VIMITyITbe Tena. 3aKOH COXPAHECHHS HMITYJIhCa.
PeaktuBHOe nBmxkeHHe. Mexanudeckas pabora. MomHOCTh. Pabora cuib
TATOTEHUS, CUJbl YOPYTOCTH M CWIbl TpeHus. MexaHuuecKass SHEprusl.
Kunernueckas sHeprusi.

Kunernueckas sueprust u padota. [loTeHInanpHas SHEPTHs B TPAaBUTAITIOHHOM
roJe.

[NoteHimanbHas dHeprust yupyro a1eOpMHUPOBAHHOTO Teja. 3aKOH COXPaHEHHUs
IIOJIHOM MEXAHUYECKOW SHEPTUU.

JlemoHcTpanuu

OTHOCHUTENILHOCTh MEXaHUYECKOI'O JIBHKCHHS.
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Buzasl MexaHUYECKOTrO IBUKEHUS.

WNHepTHOCTS TE.

3aBHCUMOCTb YCKOPEHHs TeJIa OT €0 MacChl M CUJIbI, ACHCTBYIOIIEH Ha TEJIO.
PaBeHCTBO M IPOTHUBOIIOJIOKHOCTb  HAIPAaBICHHUS  CHII  JEUCTBUS U
MIPOTUBOJEHCTBUS.

HesecomocTs.

PeakTnBHOE IBHKEHHE, MOJEND PAKETHI.

M3meHeHune SHepruu Npu COBEPIICHUH PadOTHI.

HpaKTI/I‘IeCKI/IC 3aHATUA
HccnenoBanne 3aBUCHMOCTH CHUTBI TPEHUA OT MACChI TEJIA.

CamocTosiTenpHas paboTa 00yJaroIIuXCs
Bremmonnenue pedepara
HOI[I‘OTOBKa IMMCbMCHHBIX OTBETOB HAd KOHTPOJIbHBIC BOIIPOCHI

Tema 3. OcHOBBI MOJIEKYJIIPHON
(U3UKU U TEPMOAMHAMHUKH

Copneprkanne yueOHOTO MaTepuaa:

MonekynspHas (u3nka. ATOMHCTHYECKass TEOPHs CTPOCHHS BEILECTBA.
HaGnroneHust ¥ OMBITHI, MOATBEPXKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BemiecTBa. Macchsl U pa3Mepbl MoJieKysl. TenoBoe ABMKEHNE YacTHUI] BEIlecTBa.
Bpoynosckoe nBumxenue. MaeanbHbilii raz. Temmeparypa kak Mepa cpenHeu
KMHETUYECKONM JHEPrMHM 4YacTHLl. YPaBHEHHE COCTOSHHUS HJEaTbHOTO rasa.
N3omnpornecch! u ux rpaguku. OOBsICHEHUE arperaTHbIX COCTOSHUI BEIIeCTBa U
($a30BBIX TEpexXOJ0B MEXIy HHMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX
MPEACTABICHUN.

CBsi3p MEX]y JaBJICHHEM W CpeJHEeH KUHETH4YeCKOW SHeprueil MOJIEKyN rasa.
Pabora raza. Mogenb xuakoct. IIoBEpXHOCTHOE HATSKEHHE M CMaduBaHHE.
Kpucramnnueckue n amopdusie BemecTsa. JKuaKue KpucTaibl.
Tepmoaunamuka. BHyTpeHHsist sHeprus. Pabora u TemooTnadya kKak CrocoObl
W3MEHEHUS] BHYTPEHHEH 3Hepruu. lIepBrlii U BTOPOM 3aKOHBI TEPMOJUHAMUKH.
[Ipunnuner geiictBus TerioBblx MammuH. KIIJ[ TemmoBbIX JBUraTenei.
TermsoBble MAaIIUHBI U MX MPUMEHEHHE. DKOJOTHYECKHE MPOOIIEMbI, CBSI3aHHbIE
C MPUMEHEHHUEM TETUIOBBIX MAIIIUH U MPOOJIEMBI SHEProcOepeKeHNSI.
JlemoHcTpanuu

JBmxeHre OPOYHOBCKHX YacTHII.

Hduddysus.

SIBneHNs MOBEPXHOCTHOTO HATSKEHUS] M CMAaUMBAHHS.

Kpucrannsl, amopdHblie BeliecTBa, )XUIKOKPUCTAITNIECKUE Tela.

M3MeHeHne BHYTPEHHEH SHEPTHH Tell IPH COBEPILICHUU pabOTHI.

IIpakTUueckue 3aHsATUA
ArperatHble COCTOSIHUS BEIIECTBA

CamocrosTenpHast padoTta 00yyaromumxcs

V1,¥3,31,32
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Brimonuenue pedepara
IToaroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOMPOCHI

Tema 4. OCHOBBI 3JIEKTPOIUHAMUKHI

Copeprkanne yueOHOTO MaTepraa:

DnekTpocTaThKa. B3amMmomelcTBHE 3apsDKEHHBIX Tel. DJICKTPUYCCKU 3apsij.
3akoH COXpaHEHUs AIEKTPUUECKOTO 3apdna. 3aKkoH Kymnona.
DIEKTPOCTATUUECKOE TOJE, €r0 OCHOBHBIC XApPaKTEPUCTHKU U CBSI3b MEXKIY
HUMH. [I[pOBOTHUKY 1 U30JISATOPHI B AIEKTPOCTATUIECKOM TOJIe. DIeKTpuIecKast
€MKOCTb KOHJICHCATOpa. DHEPTUS SIEKTPOCTATUYECKOTO MOJISI.

[MocTostubiit ToK. [locTostHHBIN 3nekTpuueckuil Tok. Cuia Toka, HampsbKEeHUe,
AIIEKTPUYECKOE COMPOTHBIEeHHE. 3akoH Oma Uil y4acTka [emd W TOJHON
ANEKTPUYECKON LEIH.

Pabora u MoOIIHOCTH MOCTOSHHOTO TOKa. 3akoH J[xoyns—Jlenmna. TemnoBoe
JIEUCTBHE ANEKTPUUECKOIO TOKA. DIEKTPUUECKUI TOK B Pa3IMUYHbIX Cpeaax.
MarnutHoe mosie. MarHuTHOe€ 1OJIE M €ro OCHOBHBIE XapaKTEPUCTUKH.
JelicTBue MarHMUTHOTO TIOJS HAa TMPOBOJHHMK C TOKOM. 3akoH Awrmepa.
Onekrpoasurarens. Cuna Jlopenna.

SBneHue A1eKTPOMAarHUTHOM MHAYKLHMH. 3aKOH 3JIEKTPOMATHUTHON MHIYKIMUH.
IIpasusno Jlenna. Camounayknust. UHAYKTUBHOCTb. DHEPTUsl MAarHUTHOT'O TIOJIS.
JeMoHncTpanuu

DIeKTpU3aLus Tel.

B3aumopeiicTBue 3apsKEHHBIX TEIL.

HarpeBanue npoBOTHUKOB C TOKOM.

OmneIT Opcrena.

B3aumozeiicTBuE TPOBOJHUKOB C TOKOM.

JleiicTBUE MAarHUTHOTO MOJI1 HA IPOBOJIHUK C TOKOM.

PaboTa snextpoaBurarens.

SIBneHue 3eKTPOMarHUTHON MHAYKIIHMH.

[IpakTuueckue 3aHATHS
COopka 3JeKTpUUECKON IIeTM M M3MEPEHUE CHJIBl TOKa W HAIpsHKCHUsS Ha ee
Pa3INYHBIX YYaCTKaXx.

CamocrosTensHas pabota 00yJaromuxcs
Brinonnenue pedepara
HOJIFOTOBKa IMUCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI

V1,¥3,V5,31,32

Tema 5. Konebanus u BOJHBI

Copeprxkanne yueOHOTO MaTepuara:

Mexannueckue koieOanus u BonHbl. CBoOOAHBIE KoneOanus. [lepuon, yacrora
U aMIUmuTyna Kojebanwii. ['apMonmdeckue kosebanus. MareMaTWdecKuid u
NPYKUHHBIM ~ MasTHUKH. lIpeBpaimieHne SHEPrUM TNPU TaPMOHHUECKHX
KoJIeOaHUX.

MexaHn4eckue BOJIHBI U X BUJbl. 3BYKOBBIE BOJHBI. YJIbTPa3BYKOBBIE BOJHBI.

V1,¥3,¥5,31,32
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VAbTpa3ByK U €ro UCIOIb30BaHUE B MEAUIIMHE M TEXHUKE.

OneKTpOMarHuTHeIe KosieOaHusi ¥ BOJNHBL CBOOOAHBIE AJIEKTPOMATHUTHBIC
KoJIeOaHusl.

KonebarensHbiit KOHTYP. Dopmyna TomcoHa. BoIHYyX1eHHBIE
3JEeKTPOMarHUTHbIE KoyieOaHusl. l'apmonnyeckue JIEKTPOMAarHUTHBIE
KoJeOaHms. DIeKTPHIECKUA pe3oHaHc. IlepeMeHHBIH TOK. DJIEKTPOreHEepaTop.
[lony4yenune u nepenava snexTposHepru. [Ipobiaemsl 3HEprocoOepexeHus.
ONeKTpOMarHuTHOE ToJe. OneKTpoMarHuTHbIE BOJIHBI. CkopocThb
JIEKTPOMAarHUTHBIX ~ BOJNH. IIpWHIMOBI  pamguocBs3M M TEICBUACHUS.
Hcnonp30BaHue  DIEKTPOMAarHWTHBIX ~ BOJIH — PA3IMYHOTO  JMAalna3oHa B
TEXHUYECKUX CPEJICTBAX CBSA3U, MEIULIMHE, IPH U3YUEHUU CBOWCTB BEIlIECTBA.
CseroBble BOJIHBI. Pa3BuTHE IpencTaBiIeHUNH O TMpPHPOJE CBeTa. 3aKOHBI
OTpa’KeHMs U NpesioMyieHus: cBeta. MuTtepdepenuus cBera. Judpakuus csera.
Hudpaknuronnas pemerka. [lomspuzanms csera. [ucmepcusi cBera. JIMH3BL
®dopmyina TOHKOH THH3BL. ONTHYECKHE TPUOOPHI.

HeMoHcTpannu

Konebanusi MaTeMaTHUECKOTO U MIPY>KUHHOTO MAsITHUKOB.

PaboTa snexTporeneparopa.

Wzny4yeHue u mpueM 31eKTPOMarHUTHBIX BOJH.

Pamnocssss.

Pasnosxenue 6enoro ceera B CIEKTP.

Wnrepdepennus u audpakmus cpera.

OtpaxkeHHe 1 NPeIOMIICHHE CBETA.

Onrtryeckue npruodopHL.

IIpakTrueckue 3aHATUL
Nzyyenne xonedaHnii MAaTEMAaTHIECKOTO MasTHUKA.
Wzydenune naTEpPEepeHIINN U AU(PAKIINN CBETA.

CamocrosTensHas pabota 00yJaromuxcs
Beinonnenue pedepara
IToAroTOBKA MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOPOCHI

Tema 6. DneMeHTHI KBAHTOBOM
¢bu3uKu

Copeprxkanre yueOHOTO MaTepuaa:

KganToBbie cBoiicTBa cBera. PaBHOBecHOe TemiioBoe u3nydeHue. KBaHTtoBas
runore3a [lnanka. dortoanekTpudeckuit d3¢dexr. YpaBHeHre DWHINTCHHA I
BHemHero horoaddexra. Doton. [lapnenue csera. [yann3m cBOHCTB CBETa.
®usuka aroma. Monenu crpoenus aroma. OnbiT Pesepdopna. [loctynarsr bopa.
OO6sicHeHrEe TUHENYaTOro CIIeKTpa BOAOPOAa Ha OCHOBE KBAHTOBBIX MTOCTYJIATOB
bopa. Ilormomenue W HCOycKaHWe CBeTa aTroMoM. KBaHTOBas 3HEpPTHs.
[IpuHUIMI KEeHCTBUSA U UCMONB30BaHUE J1azepa. ONTHUYECKAs CIIEKTPOCKOUS Kak
METOJ] M3yUEeHHsI COCTaBa BEIIECTRA.

V1,V5, 31,32
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®u3nKa aTOMHOTO si/ipa U 3J1eMEeHTapHbIX yacTull. CocTaB U CTPOEHHE AaTOMHOI'O
aapa. CBoiCTBa SACPHBIX CHII. DHEPrus CBA3U U Ae(hEeKT Macchl aTOMHOTO SIIpa.
PaamnoakTMBHOCTS. Bus paaroaKTUBHBIX MpeBpaIIeHUH. 3akoH
paanoakTUBHOrO pacnajga. CBoicTBa HOHM3HPYIOIIMX SACPHBIX H3IYYEHHH.
PanuoakTuBHBIE U3Ty4YeHHS U UX BO3JEICTBHE HA KUBBIE OPraHU3MBL. SnepHble
peaxiun. SlnepHas sHepreTrka. JJIeMeHTapHbBIe YaCTHIIBL.

DyHIaMEHTaJIbHbIE B3aUMOICUCTBUSL.

JeMoHcTpanuu

dotorddexr.

@DOTOINEMEHT.

N3nydenue nasepa.

JIuneiiyaTele CIEKTPBI Pa3JIMYHBIX BEIECTB.

CUeTyuK HOHU3UPYIOIINX U3ITYyYEHUH.

[IpakTHueckue 3aHATUSL
Jyanu3m CBOICTB cBeTa.

CamocrosiTensHast paboTa 00yJarommxcs
Brimonuenue pedepara
[ToaroTOBKAa MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCH

Tema 7. Bcesiennas u €€ 3BOJIIOLIUS

Cojneprkanue yueOHOro MaTepuaa:

Crpoenne u paszputue Bcenennoil. Kocmomorus. 3Besnsl. TepMmosinepHbIi
cuHTe3. Moaens paciupsitoeiics BeeneHnoil.

IIpoucxoxnenne ConHeyHOW cucTeMbl. lIpoTOCONHIIE W TPOTOILUIAHETHBIE
obOnaka. OOpasoBanue 1uiaHeT. [IpoOiieMa CyIIECTBOBAHUS BHE3EMHBIX
[ABUJIN3ALIUHA.

CoBpemeHHas (u3zndecKas KapTHHA MUpA.

[IpakTryeckue 3aHATUS
HebecHeble Tena

CamocrosiTenpHast paboTa 00yJarommxcs
Brmmonaenue pedepara
HOJII'OTOBKa IMUCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI

¥1,31,32

Paznen 2. Xumms. OO1as 1 HEOpraHU4IECKast XUMUSL.

Tema 8. Beneunune

Copeprxkanne yueOHOTO MaTepuara:

XumHuuecKkas KapTHHA MHpa KaK COCTaBHAas 4YacTh €CTECTBEHHO-HAYYHOH
KapTUHBI Mupa. Poib XMMHHM B JKM3HHM COBpEMEHHOTro obmecTtBa. Hogeifmue
JOCTIDKEHUS XUMHUYECKOW HayKH B IUIAHE Pa3BUTHs TEXHOJOIMH: XUMHYECKas
TEXHOJIOTHSI — OMOTEXHOJIOTUSI - HaHOTEeXHOJIorus. lIpuMeHeHHne MOCTHKEeHHUN
COBpPEMEHHOW XUMHH B TYMaHUTApHOI cdepe NesTeNbHOCTH 00IIEeCTBa.

Jlexkun

¥2,¥4,31,32
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IIpakTrueckue 3aHATUSL
OuncTKa 3arpsi3HEHHOM BOABI

CamocTosTenpHas paboTa 00yJarOIuXCs
Brimonaaenue pedepara
[ToarotoBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOPOCHI

Tema 9. OcHOBHBIE TOHATHI H
3aKOHbI XUMHUU

Cojneprkanue yueOHOrO MaTepuaa;

IIpenmer xumuu. BemecTBo. AToM. Monekymna. XuMIdecKuil 3eMeHT U GOPMBI
ero cymiectBoBaHus. [IpocThie U clloKHBIE BeMIecTBa. AJUIOTPOIHS U e
MIPUYUHBL.

JlemoHcTpanus

Habop mozeneit aToMOB 1 MOJIEKYII.

Nzmepenue BemecTBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB U MOJIEKYII.
ATtoMmHas CAUHHNIIa MAaCChI. OTHOCHUTENLHBIE ATOMHAS U MOJICKYJIApHAas MacCChI.
KonnuectBo BemecTna.

[MocrosinHast ABoranpo. MossipHast Macca. 3akoH ABoraapo. MomsipHbIil 00beM
ra3os.

3aKOH COXpaHEHUS MacChl BENIECTBA.

[IpakTrueckue 3aHATUSL
Pacyersl mo xumuueckum hopmyiaM.

CamocrosiTenpHast paboTa o0yJarommxcs

V1,¥3,31,32

Tema 10. [leproauueckuii 3aK0H

51 IIepnonnueckas cucrema
XUMUYeCKux ayementoB J[. M.
Menpgeneena

Conepxanue yueOHOro MaTepuana:

OtkpeiTue llepmonmyeckoro 3akoHa. Ilepmommdeckas cucTeMa XHMHYECKHX
anemenToB /1. . Menneneesa kak rpagudeckoe orodpaxenue [lepnomuaeckoro
3akoHa. Ileproauyeckuil 3aKOH U CUCTEMA B CBETE YYECHMSI O CTPOCHUM aTOMA.
3aKOHOMEPHOCTH HW3MEHEHHUs] CTPOCHUS JJIEKTPOHHBIX OOOJIOUYEK aTOMOB H
XUMHAYECKUX CBOWCTB 00pa3yeMbIX 3J€MEHTaMHU MPOCTHIX U CIIOKHBIX BEILECTB.
3uauenne llepuonuueckoro 3akona u I[leproanyueckoil cMCTEMBl XUMHYECKHUX
anemeHToB [[. 1. MeHaeneeBa s pa3BUTUS HAYKU M IOHUMAHUS XMMHYECKOU
KapTHHBI MHpa.

HemMoHcTpanus

Pasznunsie ¢opmer Tleproandeckoit cuctemMbl xummudeckux anementos [I. .
Menpeneesa.

[pakTuyeckue 3aHATHS
Peakniuu vonHoro ooMeHa

CamocTosTenbHas paboTa 00yJaromuxcs
Brimonnenne pedepara
[ToaroToBKa NMCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

V1,¥3,31,32

Tema 11. Ctpoenue BeliecTBa

Cojneprkanne yueOHOro MaTepuaa:

IIpupona xummyeckod cBsi3u. KoBajeHTHas CBsI3b: HEMOJISIpHAS W TOJISIPHASL.

¥1,¥3,31,32
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Honnas cBsa3p. Katnons! u annoHsl. Metamndeckas cBsi3b. BomopogHas cBs3b.
B3auMOCBS3b KPUCTAUIMUECKUX PEHICTOK BEIIECTB C PA3NIUUYHBIMU THUIIAMU
XUMHYCCKOM CBSI3H.

JeMoHcTpanus

OO0pa3iibl BEMECTB M MATEPUAIOB C PA3JIUYHBIMH TUIAMH XUMHUYECKOU CBSI3H.

TIpakTUueckue 3aHsATUA
TunB KPUCTANTHIECKIX PEHIETOK

CamocTosiTenpHas paboTa 00yJarOIUXCs
Brimonuenue pedepara
[ToaroroBka MMCHbMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIPOCHI

Tema 12. Boga. PactBopsl

Copneprkanne yueOHOTO MaTepuaa:

Bona B mpupome, ObITY, TEeXHHMKE M Ha Npou3BojacTBe. Dusmueckue u
XUMHYECKHE CBONCTBA BOJHI. 3anH3HI/ITCHI/I BOJbBI U croco0n! ouncTkH. JKecTkas
BOJIA U €€ yMsTYeHHE.

OmnpecHeHnue BOABI. ATperaTHbIE COCTOSIHUSI BOABI M €€ IEePeXOlbl U3 OIHOTO
arperaTHOro COCTOSIHUS B APYroe.

PaCTBOpCHI/IC TBEPAbIX BEHICCTB U I'a30B. 3aBHCHUMOCTH PacTBOPUMOCTH TBEPABIX
BEIIECTB U Ta30B OT TeMIeparypsl. MaccoBas 0Jsl BEILIECTBAa B PAacTBOPE Kak
CIoco0 BBIPAXKEHMS COCTaBa PacTBOPA.

JemMoHncTpanus

dusnyeckre CBOWCTBA BOJIbI: TOBEPXHOCTHOE HATSKEHHE, CMAauHMBaHHE.

[MpakTuyecKue 3aHATHS
Or1eHKa KadyecTBa BOJIbI

CamocrosiTensHast paboTa 00yJarommxcs
Brmmonaenue pedepara
[ToAroToBKa MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

V1,V2,¥5,31,32

Tema 13. Xumudaeckre peakuun

CojneprkaHue yueOHOro MaTepuaa;

[TonsiTHe 0 XUMUYECKOM peakiuu. TUITBI XUMUYECKUX peakiuii. CKOpoCTh
peaxiuu u (hakTOpbl, OT KOTOPBIX OHA 3aBUCHT. TermtoBoit 3 ekt xummaeckoit
peakiuu. XMMHUYeCKOe pPaBHOBECHE U CIIOCOOBI €r0 CMEIICHMS.

HeMoHncTpannu

XUMHUUECKHE PEAKIINU C BBIACIICHUEM TEIUIOTHI.

O0paTUMOCTh XUMHUYECKHIX PEaKIIHH.

[IpakTideckue 3aHATUSL
Brnsiaue paznnaHbix GaKTOPOB Ha CKOPOCTh XMMHUYECKUX PEaKITH

CamocTosTenbHas paboTa 00yJaromuxcs
Brimonnenne pedepara
HOJII'OTOBKa IMMCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI

Tema 14. Heopranndeckue

Cojneprkanne yueOHOro MaTepuaa:

Y1,¥2,¥3,¥5,31,32
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COCOIUHCHUA

Knaccudpukanms HeEOpraHMYECKMX COEAMHEHWH HM WX cBOHcTBa. OKCHIBI,
KHCIIOTBI, OCHOBAaHHs, COJMU. XHMHUYECKHE CBOIICTBA OCHOBHBIX KIJacCOB
HEOPTraHWYEeCKNX COCOUHEHWA B  CBET€ TEOPHH  JJICKTPOIUTHIECKOH
nuccouuanuy. [lonstue o rugponuse coneil. Cpena pacTBOpOB cojeil: Kucnas,
HEWTpalibHas, esioyHas. Bogopoanslii noka3arens pH pacteopa.

Mertamumel U HeMeTawiel. Metamiel. O0mue (HU3UMYECKHe W XHUMHYCCKHE
CBOICTBa MeTayuIOB, OOYCIIOBIIEHHBIE CTPOCHHEM aTOMOB W KpPHUCTAIJIOB H
MOJIOKCHUEM METAJUIOB B 3JCKTPOXMMUYECKOM psiay HampsokeHud. OOmmne
criocoObl monydyeHust MetayuioB. CrutaBel: depHble W LBeTHBIE. Kopposus
METAJIJIOB U CIIOCOOBI 3aIITUTHI OT HEe.

Hemeramnel. OOmasi XapakTepHCTHKa TJIaBHBIX TOATPYNI HEMETAIJIOB Ha
npuMepe raJloreHoB. OKHCANTETHHO-BOCCTAHOBUTEIbHBIE CBOIfcTBa
HEMETAJIIOB.

BaxHelume coeAMHEHUS METAIUIOB U HEMETAJUIOB B IIPUPOJE U XO3IHCTBEHHON
JIeATeIbHOCTH YeNloBeKa. 3allluTa OKpYKalolled cpeapl OT 3arpsA3HEeHus
TSDKEITBIMI METAIIJIAMH, a30Ta, CEPHI, yIIIepoa.

HeMoHcTpannu

BsaumogeiicTBue MeTaysioB ¢ HeMmeTaulaMu (LIMHKAa C Cepoi, allOMHHHSA C
HOIIOM), paCTBOpaAMH KHUCIIOT U IIEIOYEH.

I'openne MeTamnoB (IMHKA, jKeTie3a, MarHusi) B KHUCIOPOJE.

B3aumoseiicTBre a30THON U KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOT C MEJIbIO.
BoccTranoBuTenbHbIe CBOMCTBAa METAILIOB.

XUMHUUECKHE CBOMCTBA COCAUHEHUI METAJIIOB.

[IpakTrueckre 3aHATHSL

Peakiuu oOMeHa B BOAHBIX PaCTBOPAX 3JICKTPOJIUTOB.

Ompenenenne pH pacTBopa coeid.

BriTecHenne ximopom Opoma 1 Hoj1a U3 pacTBOPOB UX COJICH.

B3auMoeiicTBiE METAIIIIOB ¢ pacCTBOpAaMHU KHUCIIOT | coJieid. Peakiinu oOMeHa B
BOJHBIX PACTBOPaX AJICKTPOIUTOB.

CamocrosTenpHast paboTta 00yyaromumxcs
Brimonnenue pedepara
IToAroTOBKA MMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIPOCHI

Pazgen 3. Xummst. Opraamaeckasi XUMUSL.

Tema 15. Opranuyeckue cCOeIMHEHUS

Copeprxkanne yueOHOTO MaTepuara:

OCHOBHBIE MOHATHS OPraHUYECKON XUMHUHM M TEOPHUS CTPOEHUS OPraHUYECKHUX
coenuHeHui. [lorstre n3omeprn. Buasl nzomepun: CTpyKTypHas (YraepoaHoro
CKenera, IIOJIOKEHUS KpaTHOHW CBSI3M WM (DYHKIIMOHATIBHON TpYIIIb),
npocTpaHcTBeHHas. MHOrooopasue

OpPraHMYECKUX COCTUHEHHH.

V12,¥3,31,32
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VYrneonopoasl. [lpenensHble W HempedenbHble yrieBogopoisl. CTpoeHue
YTIEBOJOPO/IOB, XapakTepHble XHMHUYECKHE CBOICTBa  YIJIEBOJAOPOMIOB.
[IpencraButenu  yrieBomOpOIOB: METaH, OSTWICH, aleTWwIeH, OCH30JI
IIpumeHneHue  yriaeBoJOpOJOB B OpPraHMYECKOM  CHHTe3e.  Peakius
nonuMepusauuu. Hedtb, ra3, KaMeHHBIH yrojb — MPUPOAHBIC UCTOUHHKH
YIJIEBOAOPOIOB.

Kucnoponconepxamue opranudeckue BemiectBa. CroupTbl, KapOOHOBBIE
KHACIOTBl W CIOXHBIE 3(QHPB: UX CTPOCHHE M XapaKTepHbIE XHUMUYECKUE
cBoiicTBa. IIpeacTaBUTenn KUCIOPOACOJAEPKAIIUX OPraHUYECKUX COETUHEHMM:
METHJIOBBIA M 3THJIOBBIM CIMPTHI, TIUIEPHH, YKCYCHas KHCI0Ta. Mblla KaK coJlu
BBICIIMX KapOOHOBBIX KHCIOT. JKUPBI KaK CJIOXKHBIE S(PHUPHI.

VYrieBoapl: I1I0K03a, KpaxMall, LeUTo03a.

A3zoTcozepKalie OpraHuuecKiue COeANHEHN. AMUHBI, aMUHOKHUCIIOTHI, OCJIKH.
Crpoenue u Ouonormyeckas QyHKIHs OeTKOB. XMUMHUUECKHE CBOIMCTBA OEJIKOB.
I'eneTnueckas CBSI3b MEXKIY KJIACCAMH OPraHUYECKUX COCIUHEHUI.
HeMoHcTpannu

[Tonmy4enue 3TUIIEHA U €r0 B3aUMOICHCTBHE C PAaCTBOPOM IIEPMaHIaHaTa Kayus,
OpOMHOM BOJIOM.

Peakuus momy4yeHus: yKCyCHO-3THIIOBOTO 3dupa.

KavecTBeHHas peakysi Ha MIMLEPUH.

I{BeTHBIC peakiuu OCIKOB.

IInactmaccel u BosnokHa. IloHarne o 1uractMaccax. TepMoOIUIaCTUYHBIE U
TE€PMOpEAaKTHBHBIE HOIMMEpHl. OTHENbHBIE NPEICTABUTENIM CHHTETUYECKUX MU
MCKYCCTBEHHBIX ITOJIUMEPOB:

(heHon0pOpMaIBIETUAHBIE CMOJIBI, TOTHBUHUIXIIOPHI, TEPIIOH, IIETUTYIOUI.
[lonsaTHE O XWUMHYECKMX BOJIOKHaX. HarypanbHble, CHHTETHYECKHE U
WCKYCCTBEHHBIE BOJIOKHA. OTHENbHBIE NMPEICTABUTENN XHUMUYECKUX BOJIOKOH:
areTaTHoe (TpUAlETaTHBIM IIENTK) M BHCKO3HOE BOJIOKHA, BUHMIXJIOPUIHBIC
(x70puH), TONUHUTPUIIbHBIE (HUTPOH), IOJMAMHUAHBIE (KampoH, HEWIoH),
nonudUpHEIE (J1aBcaH).

HemMoHcTpanus

Pasnuynble BUABI IaCTMACC M BOJIOKOH.

IIpakTrueckue 3aHATUS

O3HaKOMIJIEHHE C CHHTETUYECKUMU U UCKYCCTBEHHBIMU MOJIUMEPAMHU.
OrmpeneneHne pa3INdHbIX BUIOB XMMHYECKUX BOJIOKOH.

XUMHUYECKUE CBOMCTBA YKCYCHOM KHUCJIOTBHI: B3aUMOJIEUCTBUE C UHIMKATOPaMHU,
metaiiamu (Mg), ¢ ocHoBarusmu (Cu(OH)2) u ocHoBHEIME okcunamu (CuO).
OO6paTtumas 1 HeoOpaTuMast IeHaTypalus OCJIKOB.

CamocTosTenpHas pabota 00yJaroIMuXCs
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Brimonuenue pedepara
IToaroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOMPOCHI

Tema 16. Xumus 1 XK13Hb

Copeprkanne yueOHOTO MaTepraa:

XuMHSI 1 OpraHu3M 4ejoBeKa. XMMUYECKUE JIEMEHThl B OPraHU3Me YesIOBEKa.
Oprannyeckne W  HeopraHmdeckue BemectBa. OCHOBHBIE  KU3HEHHO
HEOOXOUMBIEC COCMHEHHS:

0enKu, yIriaeBoAbl, )KUPbl, BUTAMUHBI. Y TJIEBOJbI — IJIaBHBII HCTOYHHUK SHEPIUU
opranusma. Ponb xupoB B opranuszme. XOJIECTEPHH U €ro POJb B 370POBBE
4eI0BeKa.

MunepanbHble  BEIIECTBA B INPOAYKTAaX IHWTaHWA, MHIIEBbIE J00aBKH.
CoOarmaHcupoBaHHOE TUTAHKE.

Xumust B ObiTy. Boma. KauectBo Bompl. Moromme W YHCTSIIUE CPEICTBA.
[IpaBuna 6e30macHON pabOTHI CO CpeICTBAMU OBITOBOM XVMHH.

[IpakTrueckue 3aHATUSL
Omnpenenenue xesne3a B MPOIyKTaxX MUTaHUS

CamocrosTensHast paboTa 00yJarommxcs
Bremmonnenue pedepara
[ToaroToBKa MICHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

V2,¥4,¥Y5,31,32

Pasnen 4. buonorns

Tema 17. Buonorus - COBOKYIHOCTh
HayK O >HUBOW mpuponxe. Meronabl
Hay4YHOTO MO3HAHMS B OMOJIOTHH

Cojneprxkanue yueOHOrO MaTepuaa;

JKuBast mpupoza kak OOBEKT HM3y4eHHs] OHONOTHH. METOABl HCCIeOBaHHS
KUBOM mpupoabl B Ouonoruu. OmnpezaeneHue XHU3HA (C IpHUBICYECHHEM
Marepuaia u3 pasenoB (U3UKU U XUMUK). Y POBHH OpraHU3aIMN )KU3HH.
JeMoHncTpanuu

YPOBHHU OpraHM3aLNN KHU3HH.

MeToapl 103HaHUS )KUBOH IPUPOIBL.

[IpakTryeckue 3aHATUS
TuUnonorust >kMBbIX OPraHU3MOB

CamocrosTenpHast pabota 00yyaromumxcs
Brimonnenue pedepara
IToAroTOBKa MMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

¥2,¥4,31,32

Tema 18. KimeTtka

Cojneprkanue yueOHOro MaTepuasa:

Hcropus n3ydenus knetku. OCHOBHBIE MOJIOKEHUS KJIeToOuHOW Teopuu. Kitetka
- CTPYKTYpHO-(YHKLIMOHAIbHAS (JIEMEHTapHasl) €IMHULIA JKU3HU.

Crpoenue xinetkn. [IpokaproTsl 1 3yKaprOTHl — HHU3IIKE U BBICIINE KJIETOYHbIE
opraam3mbl. OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTHI KJIETKH JYKapHOT.
IloBepxHOCTHBIM ammapar. CxeMaTHYHOE ONMCAHUE KHUJIKOCTHO-MO3aWYHOU
MOJIENTU KIIETOYHBIX MEMOpaH.

IluTomma3Ma — BHYTPEHHAS cCpela  KIETKH, OpraHowjsl  (OpraHesuib).

V1,¥2,¥3,¥5,31,32
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Knerounoe simpo. @yHKIMA sapa: XpaHeHUE, BOCIPOM3BEACHUE W Iepeaada
HACJICJICTBEHHOW WH(OPMAIHH, PETyISUHs XUMUYECKOH aKTUBHOCTH KJIETKH.
CrpykTypa 1 QyHKIMH XpOMOCOM. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
MartepuaiabHOe €IMHCTBO OKPYXKAIOIIETO MUpPa M XUMHUYECKHH COCTaB YKMBBIX
OpraHU3MOB. Buonornueckoe 3HAYeHUE XUMUYECKUX JIIEMEHTOB.
Heoprannueckue BemecTBa B cocTaBe KJIE€TKU. Poib BOAbI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEH cpelsl opraHu3MoB. Heopranuueckue
WOHBI. YTJEBOABl U JUMUABI B KieTke. CTpyKTypa U Ouonoruueckue QyHKIUN
0enkoB. AMHMHOKHCIOTBI — MOHOMEpHI OenkoB. CTpoeHHe HYKIEOTHAOB U
cTpykTypa nomuaykineotuansix merner JJHK u PHK, AT®.

Bupycel u Oakrepuodarn. HekierouHoe cTpoeHHE, >KU3HEHHBIH IUKI U €TO0
3aBUCHUMOCTb OT KIETOYHBIX (opM KU3HH. Bupycel — BO30OyauTenu
WHQEKIMOHHBIX  3a0oNieBaHWif; MOHATHE 00  OHKOBHpycax.  Bupyc
ummyHozaeduura yenoseka (BUY). [Mpodunaktuka BUY-unpekum.
JeMoHncTpanuu

CrtpoeHune MONEKyIbl OemKa.

Crpoenue monekynsl JJHK.

CrpoeHHe KIETKH.

CrpoeHune KIEeTOK MPOKapHOT U 3YKapHuoT.

CrpoeHue Bupyca.

[IpakTryeckue 3aHATUS

HaOimroieHre KIIETOK pacTeHU M SKMBOTHBIX 0] MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax 1 Ux ONUCaHuE.

CpaBHEHHE CTPOCHMSI KIIETOK PACTEHUI U )KUBOTHBIX.

CamocrosiTensHast paboTa 00yJarommxcs
Beimonnenue pedepara
[ToaroTOBKA MMCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCH

Tema 19. Opranusm

Conepxanue yueOHOro MaTepuana:

Opranusm - eauHoe Iiesioe. MHOrooOpaszue opranu3moB. OOMEH BEIIECTBOM U
SHEPTHEH C OKPYKAIOIIEH Cpeloi Kak HEoOXOIUMOE YCIIOBHE CYIIECTBOBAHUS
JKUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIIPOM3BEICHHIO — OJIHA M3 OCHOBHBIX OCOOEHHOCTEH
KUBBIX OpPraHu3MoB. JlelieHWe KJIETKM — OCHOBa pOCTa, pPa3BUTUSA U
pa3MHOXeHUsT opraHu3MoB. becronoe pasmHoxenue. [lomoBoit mporecc u
1oJI0BOE pa3MHOKeHHE. OII0I0TBOPEHHUE, €r0 OMOJIOTHYECKOE 3HaUCHHE.
[Tonsitne 006 MHAMBUAYATLHOM (OHTOTEHE3), SMOPHOHAIIEHOM (AMOpPHOTECHE3) U
HOCT3M6pI/IOHaJIBHOM Ppa3BUTHU. I/IHJII/IBI/IJIyaHLHoe Pa3BUTUC YECJIOBEKa MU €ro
BO3MOJKHBIE HApYIICHUS.

OO6mme mpeacTaBiICHUS O HACICACTBEHHOCTH W M3MEHUYHWBOCTH. | eHeTHdeckas

V1,¥2,¥3,¥5,31,32
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TEPMHMHOJIOTHA U CHUMBOJIMKA. 3aKOHOMEpPHOCTU HacnenoBaHus. HacnenoBanue
NpU3HaKoB Yy denoBeka. [lomoBele xpoMocombl. CLEIUIEHHOE C I0JIOM
HacinenoBaHue. HacnmencTBenHble OOJNIE3HHM 4eNIOBEKa, HUX HNPUYMHBL U
npodunakTrka. CoBpeMEHHbIE PENICTABICHHS O TEHE U TEHOME.

'eneTnyeckne 3aKOHOMEpHOCTH u3MeHUuBOCTH. Kiaccudukanus  dopm
W3MEHYMBOCTH. BIMsiHuE MyTareHOB Ha OPraHU3M YeNIOBEKa.

IIpenmer, 3amauMm W METOABI CEINEKIUHM. | E€HETHMYECKHME 3aKOHOMEPHOCTH
cenmekuuu. Yuenne H. W. BaBuimoBa o0 wneHTpax MHOrooOpasusi
MIPOUCXOXKJIEHUS] KYJIBTYpHBIX pacTeHuil. BHOTeXHOIIOTHs, €€ AOCTHKEHUS,
MEPCIIEKTUBEI Pa3BUTHS.

JeMoHcTpanyu

OOMeH BellecTB ¥ MPEBPALICHUE SHEPTHU B KIIETKE.

Jlenenue KIeTKU (MHTO3, MEHO3).

Crioco0bI 6ecroIoro pa3MHOKEHHUSL.

OnnoAg0TBOpEeHUE Y paCTEHUN U )KUBOTHBIX.

WnauBulyansHOE Pa3sBUTHE OpraHU3Ma.

HacnexnctBennsie 601€3HU yeoBeKa.

BnusHue ankoronnsMa, HApKOMaHUU, KypeHHs Ha HacleACTBEHHOCTb.

MyTtanuu.

MoaudukauroHHas U3MEHYUBOCTb.

LleHTpBl MHOTOOOPA3HSI U IPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHUH.
HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 061acTH OMOTEXHOJIOTHH.

[MpakTuyecKue 3aHATHS

Pemienue sieMeHTapHBIX TEHETHUECKUX 3a1a4.

AHanu3 U OIICHKA dTHMYECKUX aCICKTOB Pa3BUTHS HEKOTOPHIX MCCICIOBAHHUM B
OHMOTEXHOJIOTHH.

CamocrosTensHas pabota 00yJaroImuxcs
Beinonnenue pedepara
IToAroTOBKA MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOPOCHI

Tema 20. Bug,

CopepkaHre yueOHOTO MaTepuana:

OBOJIOIMOHHAS TEOPHS U €€ POJIb B OPMHUPOBAHUY COBPEMEHHOM €CTECTBEHHO-
Hay4YHOH KapTuHbl Mupa. Bun, ero kpurepuu. Ilomynsuus kak CTpyKTypHas
eAVHMLA BUAa U 3Bomonuu. CHUHTETHYECKass TEOopusl 3BONIOLMH. J[BIKyliue
CHJIBI HBOJIIOIIMM B COOTBETCTBUH C CHHTETHUYECKOH Teopuei 3Bomouun (CTI).
T'eneTnyeckue 3aKOHOMEPHOCTH HBOJIFOLIMOHHOTO IIPOLECCA.

Pesynprater sBomonmu. CoxpaHeHrne MHOrooOpasusi BHAOB KakK OCHOBa
ycTounBoro  pasButus  Ouocdeprl.  [lpuumHBl ~ BRIMUpaHUST  BHJOB.
bronornyeckuii mporpecc U OMOTOTUIECKUN perpecc.

V1,¥3,31,32
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['unoTe3sl NPOUCXOKACHUS KUZHU. Y CIIOKHEHHUE KUBBIX OPTaHU3MOB Ha 3emIie
B MIPOIIECCE IBONIIOLIMU. AHTPOIIOIEHE3 U €ro 3aKOHOMEPHOCTH. /[oka3aTenbcTBa
POJICTBA YeNIOBEKa C MIIEKOUTAIONUMHE KHUBOTHBIMA. DKOJOTHIECKHE (PaKTOPHI
AHTPOIIOTeHE3a: YCIOXKHEHUE MOMYJISIIUOHHONW CTPYKTYphI BUJA, U3TOTOBICHUE
Opyauil Tpyaa, Mepexo] OT PACTUTEIBHOIO K CMEIIAHHOMY THUITY TMUTAHUS,
ucrosb3oBaHue  orHs.  llosBiIeHHE  MBICIMTENBHOM  NEATEIBHOCTH U
YyJeHopa3ieapHoN peun. [IporucxoxaeHre 4eaoBeYecKux pac.

JeMoHcTpanuu

Kputepuu Buna.

Ilonmynauus - CTpyKTypHAasi €IMHULIA BUA, €AMHUIIA SBOIIOLHUU.

JBWXyIlIHE CUIIBI IBOJIFOLIUH.

Bo3HHKHOBEHHE 1 MHOTO0Opa3Ue MPUCTIOCOOICHHI Y OPTaHU3MOB.

Penkue u vcuesaromue BUIBL.

JBWKyIllHe CUIIbI aHTPOIIOTE€HE3A.

ITpoucxoxieHue yesoBeKa 1 YeJIOBEYEeCKHX pac.

[IpakTrueckue 3aHATUSL

Omnucanne ocobeii Bua mo MopQoIoruiecKkoMy KPUTEPHIO.
Anamus u OIICHKA pa3JIMYHLIX TUIIOTE3 MPOUCXOKACHUS KU3HU.
Anamus u OIICHKA Ppa3JIMYHLIX TMIIOTE3 MPOUCXOXKACHHS YCIIOBCKA.

CamocTosiTenpHas paboTa 00yJaroIIuXCs
Brmmonaenue pedepara
HOI[I‘OTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

Tema 21.DxocucTEMBI

Coneprxkanue yueOHOrO MaTepuaa;

IMpeamer W 3a1a4u SKOJIOTHH: yueHHE 00 DKOJOTMYECKHX (aKTOpax, yueHHE O
coo0IiecTBaXx OpPraHu3MOB, yueHHe O Ouocdepe. Dkonorndeckue (HaxkTopsl,
0COOEHHOCTH WX BO3JCHCTBHS. DKOJOTHUECKAs XapaKTepruCTHKa Buaa. IToHsITHE
00 skonornueckux cucremax. Llenu nmutanus, TpoguyecKkre YpoBHH.
BuoreoneHo3 Kkak dKocHCTeMa. BHOIGHO3 W OHOTON Kak KOMITOHCHTHI
OGuoreorieHo3a.

buochepa — rimobanbHas sxocucreMa. Yuenue B. U. Bepraanackoro o 6uocdepe.
Poutb sxuBBIX Opranu3MoB B Ouochepe. buomacca. bromorudeckuit KpyroBopor
(Ha mpumepe Kpyroopota yrieponaa). OCHOBHBIE HAlpaBICHHS BO3ICHCTBHUS
yesioBeka Ha Ouocdepy.

TpanchopMmariss  €CTECTBEHHBIX — OKOJOTMUYeCKHx  cucteM. (OCOOCHHOCTH
arpo3KOCUCTEM (arporeHo30B).

HeMoHcTpannu

9KOHOI'I/IT-ICCKI/IC q)aKTOpLI 1 X BJIMAHUC HA OPraHU3MBI.

Me>KBHIOBbIC OTHOIICHUS: TAPA3UTH3M, XHIITHUYESCTBO, KOHKYPEHIIHS, CHMOHO3.
SIpyCHOCTH PacTUTEIHLHOTO COOOIIECTRA.

V1,¥,V5,31,32
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Kpyrosopor yrinepona B 6uocdepe.
3anoBeIHMKH M 3aKa3HUKH Poccuu.

TIpakTUueckue 3aHsATUA

CocraBieHre CXeM Iepeaadn BEeMEeCTB U dYHEPTUH (IETeH MUTaHMS).
CpaBHUTENbHAS XapaKTCPUCTHKA TMPUPOJHBIX HSKOCHCTEM M arpo3KOCHUCTEM
CBOEH MECTHOCTH.

Pemenne sxomornyeckux 3agad.

AHanu3 W OIEHKAa IMOCIEACTBUNA COOCTBEHHOU JEATEIBHOCTH B OKPYXKAroIIeH
cpelie, TI00ATBHBIX SKOJIOTHYSCKUX MPOOJIEM U ITyTeH UX PEIICHHUS.

CamocTosiTenpHas paboTa 00yJarOIUXCs

Brimonaenue pedepara 4
HOI[I‘OTOBKa IMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI
CamocTtosrenbHas paboTta o0yyaronuxcs B (hopMe BBHITOTHEHUS
[TpomMesxyTo4yHas aTTeCTaLUs JIOMAITHEN KOHTPOJIbHOU padOThI 20
JuddepenurpoBaHHblii 3a4eT 2
Bcero 113
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3. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeOboBanusi K MUHMMAJbHOMY MATEPUAJIBLHO-TEXHUYECKOMY

o0ecrne4eHn 1o
HanmeHnoBaHue y4eOHBIX
No KaOWHETOB, 1ab0opaToOpui, OcHaIeHHOCTh Y4eOHBIX KaGI/IHeTuOB, naboparopuid,
. MaCTEePCKHUX U IPYTUX MaCTEePCKHUX U IPYTUX MOMEUICHUH JIJIS pealTn3alium
MMOMENICHUH JJIs pealn3aiuu 001
OOI1
Kabuner ecrecTBO3HaHUS Pabouee mecto npenogaBarels; MmeOenb
1 ydeHUYecKas; J0CKa; mKad I HATJISTHBIX
1mocoOuii; OaHHEPHI
Kadenpa IIpaBa u opranuzanun | OducHbIe CTOIBI € SMUKAMHU, KOMIBIOTEPHOE KPECIIO
COLIMAIBHOTO 00eCTICUeHMS; TUna «PyKoBOIUTEIBY; CTYJI OQUCHBIH MATKHIA,
Kadenpa DxoHoMHKH 1 mKad oUCHBIHN st OyMar; CTeJUTaXH [T XpaHCHHS
2 OyXTraJITepCKOTO y4eTa, Oymar Ha METaJUTMYECKOM KapKace; KOMIIbIOTePBI
Kadenpa OOmumx muciurima MIEPCOHAIBHBIE C YCTAHOBJICHHBIM IIPOTPAMMHBIM
CpeaHero nNpoQecCuoHaIbHOTO obecrieueHreM; IIPUHTEPHI; cKaHep, MDY
o0pa3oBaHUs Tesie()OHHBIE anmnapaThl
JlaGopaTopHas kabuHeTa Pabouee mecto mpenogaBarens; medennb
3 €CTEeCTBO3HAHUS YUEHHUYECKas; I0CKa ISl TUChMa MEIIOM;
nabopaTtopHoe 000pyI0BaHUE

3.2. O0pa3oBaTe/ibHbIE TEXHOJOIMH, HCII0JIb3YeMble IPU OCYLECTBICHUHN
00pa30BaTeJBHOIO NIPoLecca M0 AUCHHUILINHE

obecrieyeHus

s

Ka4CCTBCHHOI'O

O6pa30BaTCJILHOFO Imponccca

MIPUMEHSIIOTCS CIIEIYIONIKIE 00pa30BaTEIbHBIC TEXHOJIOTHH:

TpaguiMOHHBIC: TpPaAWLMOHHAS JIEKUUS, JEKIUSI-TIPE3CHTAUA, JICKIUs-
JIAJIOT, IPAKTUYECKOE 3aHATHE C YCTHBIM OIIPOCOM, TECTUPOBAHUE;
HNHTepakTHBHBIC 1 MHHOBAIIMOHHBIC: MPOOJIEMHBIC JICKITUH, JEMOHCTPAIIUN

v JIp.

3.3. UudopmannonHoe odecnevyeHne 00yueHust

3.3.1. OcHOBHBIC UCTOYHUKH

1. EcrectBo3nanue. 10 kiacc: yuyeOHUK yisi 00111e00pa3oBaT. OpraHu3alluu:
0azoBbiii ypoBenb / [M.FO.Anekcamuna,K.B. T'anaktuonos, WU.C. JImuTpue u
ap.]; mox pen. U.1O. Anekcammnoii.-4 n3a.-M.:

ITpocBemenne,2018.-271. ISBN 978-5-09-058188-2.

2. EcrectBo3nanme. 11 wmacc: yueb. mas oOmeoOpa3oBar. opraHu3aIiyi:
6a3oBeiii ypoBenb /[M.FO. Anekcammna, K.B. TlamaktnonoB , A.B. Jlamies,
M. A Illatanos]; nox pen. U.1O. Anekcammuoi.-4 uza.-M.:

[Tpoceemenne,2018.-256 c¢. ISBN 978-5-09-060067-5.

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH
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1. Crpensuuk, O. H. EcrtectBo3Hanue : ydeOHOE MmocoOwe ISl CPEIHEro
npodeccuonansHoro oopazosanus / O. H. Ctpensauk. — Mocksa : 3narenscTBo
FOpaiit, 2020. — 223 c¢. — (IIpodeccuonanbnoe obpazopanue). — ISBN 978-5-
534-03157-7. — Texkcr : snekrpoHHslii // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/448851 (nmara ob6pamenus: 01.03.2021).

2. T'openos, A. A. EctectBo3HaHue : yuyeOHOE MOCOOHME ISl CPEIHETO
npodeccuoHanbHoro oopaszoBanus / A. A. ['openoB. — 4-e uzg., nepepad. u JIOIIL.
— Mocksa : MznarensctBo IOpaiit, 2020. — 355 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-10214-7. — Texct : snextponnsbiii // 3bC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/448999 (mara oOparmieHus:
01.03.2021).

3.3.3. I[lepeuenb uH(pOpMALMOHHBIX pecypcoB ceTH « AHTEpHET»

1.  www.class-fizika.nard.ru («KmaccHast tocka st JTFOOO3HATEITBHBIX) ).

2. www.physiks.nad/ru («®u3nka B aHUMAIIUAXY ).

3.  www.interneturok.ru  («Bumeoypokn 1o mpeaMeTraM — IIKOJIbHOU
IPOrPAMMBbID»).

4.  www.chemistry-chemists.com/index.html  (anekTpoHHBIH  KypHAT
«XVUMUKH U XUMUS).

5. www.pvg.mk.ru (omumnuana «ITokopu BopoObeBbI rOpbI»).

6. www.hemiwallstru («Xumus. OOpa3zoBaTenbHBIA  caliT  JyIs
IITKOJIbHUKOB) ).

7. www.alhimikov.net (OOpa3oBaTenbHbIl CAalT AJI1 LIKOJIBHUKOB).

8.  www.chem.msu.su (9neKTpoHHAasI OMOIMOTEKA IO XUMHH ).

9.  www.hvsh.ru (kypHan « XuMus B IIKOJIE»).

10. www.hij.ru (xypHan «XUMHS U KUZHBY).

11. www.biology.asvu.ru (Bcst 6uonorusi. CoBpeMeHHas OU0I0Tusl, CTaThH,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Enunoe OKHO JOCTyTa K
oOpa3oBaTenbHBIM pecypcaM MHTepHeTa o OMOJIOTHH).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUILIAHBI

4.1. @opMbI 1 METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUeHMsI

Pe3ynbrarel 00y4ueHus

(DOpMBI M METOABI KOHTPOJIA 1
O CHKHU

3HaHUE CMbICIa TMOHATUM: €CTECTBEHHOHAYYHBIH METO]
MO3HAHUS, JJIEKTPOMATHUTHOE TIOJ€ M AJIEKTPOMArHUTHBIC
BOJIHBI, KBaHT, JBOJNIONHS BceneHHOW, OOMBINON B3PHIB,
ConHeyHasi cucTeMma, TalaKTHKa, IEPUOJAUYECKUN 3aKOH,
XUMHUYECKasl CBsI3b, XMMHUYECKash PEaKIUsi, MaKpPOMOJICKYIa,
Oenok, KaranmuzaTtop, ¢epmeHt, auddepeHnnanus KIEeTOK,
JIHK, Bupyc, Omonoruveckasi 3BOJIONHUsS, OMopazHooOpasue,
KJIETKa, OPTaHU3M, MOMYJISIINS, SKOCUCcTeMa, brocdepa

- TECTUPOBaHUE

- OIICHKA 32 JOMAIIHIO0
KOHTPOJIbHYIO padoTy (s
3204HOM (HhOpMBI OOYUCHHST)
- KOHTpOJIbHAas paboTa

- pedepar

3HaHWEe BKJIAJa BEIMKUX YYCHBIX B (HOPMHUpPOBAHHE
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA.

- KOHTpOJIbHAs paboTa

- OIICHKA 32 JIOMAIIIHIO0
KOHTPOJIBHYIO pa0oTy (1715t
3a049HON (hOPMBI O0yUECHUS)

- pedepar

VYMeHue NpUBOAUTH INPUMEPbl  SKCIEPUMEHTOB  W/WIH
HaOJI0/IeHU, O0OOCHOBBIBAIOLIMX: ATOMHO-MOJIEKYJISIPHOE
CTPOCHHME BEILECTBA, CYIIECTBOBAHUE 3JIEKTPOMAarHUTHOIO
IOJII ¥ B3aUMOCBSI3b 3JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
BOJIHOBBIE U KOPIIyCKYJISIpHBIE CBOMCTBAa  CBeETAa,
HEoOpaTUMOCTh TEIJIOBBIX MPOLIECCOB, pa30eraHue rajakTuk,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT CTPYKTYpPbl MOJIEKYII,
3aBUCUMOCTh ~ CKOPOCTM  XMMHMYECKOH  peakuud  OT
TEMIIEPATYPHI U KaTaJIN3aTOPOB, KIETOYHOE CTPOCHUE JKUBBIX
oprauu3moB, poab JIHK kak HocuTenss HaciaeaCTBEHHOMN
UHPOPMALIMHU, 3BOJIOLHUIO XKUBOW MPUPOJBI, MPEBpAIICHUS
DHEPIUH U BEPOATHOCTHBIM XapakTep IMPOLIECCOB B KUBOU H
HEXMBOW NPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB 3KOCHUCTEMBI,
BJIMSTHUE JIEATEIbHOCTH YEJIOBEKa Ha YKOCHCTEMBbI

- TECTUPOBaHUE
- OIICHKA 32 JIOMAIITHIO0
KOHTPOJIBHYIO pa0oTy (1715t
3a049HON (hOPMBI O0yUEHUS)
- KOHTpOJIbHAs paboTa

- pacu€THO-rpaduvecKue
paboTsl

- peleHue 3ajgau

YMeHue OOBACHATH MPUKIAJAHOE 3HAYEHHE BaKHEMIINX
JOCTMDKEHUI B O0JIACTM €CTECTBEHHBIX HAYK Ui Pa3BUTHS
DHEPreTHKH, TPAHCIOPTa W CPEIACTB CBS3M, MOJyUYEHUS
CUHTETMUYECKUX MAaTepHalloOB C 33JaHHBIMH CBOMCTBAMH,
CO37aHMUsI  OMOTEXHOJIOTUH,  JieueHUs  HMH(QEKIMOHHBIX
3a00JIeBaHN, OXpaHbl OKpYXKaroIei cpeibl

- TECTUPOBaHUE
- OLIEHKA 3a JOMAIIHIOO
KOHTPOJIbHYIO paboTy (J1st
3a049HOM (POPMBI O0yUEHUS)
- KOHTpOJIbHAas paboTa

- pacuétHo-rpaduueckue
paboThI

- pelreHue 3agay

YMeHue BblIBUTaTh TUIIOTE3bl M NpemaraTb IYTH HX
MPOBEPKH; JIeJIaTh BBIBOJIbI HA OCHOBE JKCIIEPUMEHTAIbHBIX
JAHHBIX, TPEJCTABICHHBIX B BHUJAE rpaduka, TaOIHIBl WIH
JIAarpaMMbl

- KOHTpOJIbHAas paboTa

- OIIEHKA 3a JOMAIIHIOO
KOHTPOJIbHYIO paboTy (7151
3a049HON (POPMBI O0yUEHUS)
- pedepar

- pacuétHo-rpaduueckue
paboThI

YMenue paboTaTh C €CTECTBEHHOHAy4YHOH HHQOpMaIei,
cogepxaieiics B coobmenussx CMMU, pecypcax MHTepHera,

- KOHTpOJIbHAs paboTa
- OIICHKA 32 JOMAIIIHIO0




39

HAYYHO-TIOMYJISIPHBIX CTAaThsX: BIIQJAECTh METOJAMH ITOWCKAa,
BBIJICTISITh CMBICIIOBYIO OCHOBY M OIICHHBATh JIOCTOBEPHOCTH
nHpopmanuu

KOHTPOJIBHYIO paboTy (s
3204HOM (HhOpMBI OOyUCHHST)

- pedepar

YMeHue HCroyib30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B
IIPAKTUYECKOMN AEATEIbHOCTH U MIOBCEIHEBHON KU3HU JJIS:
- OLICHKH BIIUSIHUSA Ha OpraHu3M YeJI0BEKa

QJICKTPOMAruuTHLIX BOJIH U Pa/IMOAKTHBHBIX I/I3J'Iy"IeHI/II71;

- B3HeprocOepeKeHus;

- 0e30IacHOr0 HCIOJb30BaHUs MaT€pralioB U XHUMHUYCCKHUX

BEIICCTB B OBITY;

- popUIaKTUKH UH()EKITMOHHBIX
HUKOTHHOBOM, aJIKOIOJIbHOM u
3aBUCHUMOCTEH;

- OCO3HAHHBIX JIMYHBIX ICHCTBUH IIO OXpaHE OKpYXKarolleu

Cpeibl.

3a00JIeBaHUH,
HAapKOTHYECKOU

- TECTUPOBaHUE

- OIICHKA 32 JOMAIIHIO0
KOHTPOJIbHYIO paboTy (I1y1st
3204HOM (HhOpMBI OOyUCHHST)
- KOHTpOJIbHAs paboTa

- pedepar

4.2. MeToanuecKue MaTepHaJbl, oNpee/siioliye mMpoueaypbl OleHMBaHKsI
YPOBHSI CPOPMHUPOBAHHOCTH 3HAHUMA U YMEHUM

4.2.1. Kputepuu oueHUBaHHUSA MPAKTHYECKOH padoThI

«OTInYHOY

«Xopoio»

((y,Z[OBJ'IeTBOpI/ITCHLHO »

«Hey,I[OBJ'IeTBOpI/ITCHBHO »

Co0Imro1aeT TOTHOCTBIO
BECh aJITOPUTM
BBITIOJTHEHUS PAOOTHL
Co0Imro1aeT TOTHOCTHIO
MpaBUjIa TEXHUKH
06e30macHOCTH.
‘YMeeT nojb30BaThCs
71a00paTOPHBIM
obopynoBaHueM U
peaKkTUBaMU.
Jocrturaer
MOCTaBJICHHBIX B padOTe
Hesei.

Jaér npaBuibHOE
000CHOBaHME
MOJTYICHHBIX
pe3ynbTaToOB Ha OCHOBE
3HAHUSI TEOPHUH.
JenaeT npaBuibHbIE

Co0mro1aeT MOJIHOCTLI0
BECh AIITOPUTM
BBITIOJTHEHHS PAOOTHI.
Co0mar01aeT MOJIHOCTLIO
MpaBUJIa TEXHUKH
0€30I1aCHOCTH.
YMeeT 1oJIb30BaThCs
11a00paTOPHBIM
obopynoBaHueM u
peaKTHBAMHU C
HeOOJIBIINMU OIINOKAMH.
JlocTHraeT mocTaBIEHHBIX
B paboTe meie.
Jaér obocHOBaHME
MOJYYEHHBIX PE3YJILTATOB
C
Ha OCHOBE 3HAHUS TCOPUHU
HEOOJIBIITMMHA OLIHOKAMH. .
JlemaeT BBIBOIBI

Co0bmroaeT 4aCTUIHO
AITOPUTM BBITTOTHCHHS
paboTHL.
Co0bmroaeT 4aCTUIHO
MpaBUJIa TEXHUKU
6e30IacHOCTH.
YactuyHo ymeer
MOJIb30BaThHCS
71a00paTOPHBIM
obopymoBaHuEeM U
peaKTHBaMHU
He nocturaer
MIOCTaBJICHHBIX B paboTe
Hejei.

Jlaét obocHOBaHHUE
MOJYYCHHBIX PE3yJIbTATOB
Ha OCHOBE 3HAHUS TEOPHUH
¢ TpyOBIMH OIIMOKaAMHU.
JlemaeT BBIBOJIBI C

He cobimronaer Bech
AITOPUTM BBITTOTHCHHS
paboTsL.

He cob6momaet mpasmna
TEXHUKH 0€30IaCcHOCTH.
He ymeer nonp3oBaThcs
1ab0paTOPHBIM
obopynoBaHueM U
peakTuBaMH.

He nocturaer
MTOCTaBJICHHBIX B paboTe
Hejei.

He naér nmpaBmnpHOE
000CHOBaHHUE
MOJYYCHHBIX PE3yIbTaTOB
Ha OCHOBE 3HAHUS TCOPHH.
He nenaet BBIBOJBI.

BBIBOJIBI. HEOOJIBIIMMHU OMIHOKAMH. rpyOBIMHU OMIMOKaMH.
4.2.2. Kputepuu OneHUBAHUS KOHTPOJIbHOI PadOThI
«OTIHIHOY «Xopoo» «Y 1OBJIETBOPUTEIBHOY «HeynoBi1eTBOPUTENBHO»

B nonHoit mepe Biageer
CHCTEMOM MOHATHH TaHHOKU
JTUCTIATUTAHBL.
CriocobeH K
CHCTEMaTH3alNHU ’
0000IIIeHNI0 HAYYHOTO 1
IIPAKTUYECKOT0 MaTepuana
U KPUTUYECKU €T0
OLICHUBATb.

B nosHOM Mepe mpuMeHsieT

B ocHoBHOM BnajsieeT
CUCTEMOM MOHSITUH
}IaHHOI\/’I JOUCILIUITJINHBI.
CriocobeH k
CUCTEMAaTUu3aluu 1
0000IIEHNI0 HAYYHOTO U
MIPaKTUUECKOTO
MaTtepuasna, HO He MOXET
KPUTHYECKH €ro
OLICHUBATh.

YacTUuHO BajgeeT
CHUCTEMOM MOHSATUH JaHHOU
MCIUIIIAHBL.
CrocobeH YaCTHYHO
0000111aTh HAYYHBIN U
IIPaKTUYECKUH MaTepuall.
MPUMEHSIET OTAEIbHbIE
TEOpEeTUYECKUE 3HAHUS [Tt
peuIeHHs PaKTUYECKUX
3a1ad.

He Bnaneet cuctemoit
MMOHSATHI JaHHOMU
JUCHUIIIINHBI.

He crioco6en
CUCTEMATHU3AIIUN U
0000IIIeHHIO HAYYHOTO 1
MPAKTUIECKOTO
MaTepuana.

He npumensier
TEOPETHICCKHE 3HAHHS
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3amad.
apryMeHTHPOBAaHO,

BBIBO/JIbI, HCIIOJIB3YIOTCS
MECXKIPEAMETHBIC CBA3U

TEOPETUYECKUE 3HAHUS TS
pemeHNs IPaKTHIeCKUX

OTBeTHI CHOPMYITHPOBAHBI

JIOTUIHO, TPAaMOTHO, €CTh

MIPUMEHSICT
TEOPETHYCCKHE 3HAHMS
JUTSL PELICHUS
MPaKTHYECKUX 3a/1a4.
OTBeTHI
chopMyITHPOBAHBI
apryMeHTHPOBAHO,
JIOTHYHO, TPAMOTHO, €CTh
BBIBOJBI, 0€3
HCIIOJIb30BaHUS
MEKIIPEIMETHBIX CBSI3CH.

B HCKOTOPLIX ClIydasX HE

OTBETHI YACTUYHO
chopMyITHpOBaHBI
apryMeHTHPOBaHO,

BBIBOJIOB.

JIOTUYHO, TPAMOTHO, HET

JUTSL PELICHUS
MPaKTHYECKUX 3a/1a4
OTBeTHI
c(hopMyIHPOBaHEI O€3
apryMeHTOB, C
HapyUICHHEM JIOTHKH,
JIOTTYIIICHBI TPYyOBIe
OINUOKH, HET BHIBOJIOB.

4.2.3. Kpurepuu

OIICHUBAHHUA TECTA

«OTnnyHO»

«Xopomo»

«YZ[OBJ'IGTBOpI/ITeJ'ILHO»

«HeyHOBJ’IeTBOpI/ITeHLHO»

MPABHJIBHO BBIMOJIHEHO
85-100 % TecToOBBIX
3aJlaHui

MPABHJIBHO BBIMOJHEHO
65-84 % TecToBBIX

65 % TeCcTOBBIX 3aJaHUH

MIPaBUJIBHO BHINOIHEHO 50-

MPABUJIBHO BBITIOJIHEHO
menee 50 % TecTOBBIX

Tak)ke KOPPEKTHO
OIICHHBAET MaTepHall,

CoJIepKaIIUCs B

NIEPBOMCTOYHHUKE;

B [IOJIHOH Mepe
WCIOJIb30BaHBI PE3YJIBTATHI
HUCCIIEIOBAHAN U
YCTaHOBJICHHBIX HAYYHBIX
(haKTOB IO JAHHOW TEME;
B MOJIHOM Mepe
WCTIOJTb30BaHBI
JIOTIOJTHUTEJIbHBIE 3HAHUS;
MOJIHOCTBIO BJIAJIEET
TEMOM;
MarepHai U3J10KeH
JIOTUYHO;
HUCTOYHUKH
MPOLUTUPOBAHBI
MIPaBUIBHO

HUCCJICIOBaHUN B
YCTaHOBJICHHBIX HaY4YHBIX
(haxToB 10 AaHHOI TeMe;
YaCTHYHO HCITOIb30BaHbI
JIOITOJIHUTEIIbHBIE 3HAHUS,
HE BJIaJeeT OTAEIbHBIMHU

BOTIPOCAMH I10 TAaHHOH
TEME;

HMHOT/Ia JIOTHYHOCTD
W3JTI0KEHUST HapyIIIaeTcs;
HE3HAUYNTEILHBIE OITHOKHU

B IIUTUPOBAHHH

Hay4YHbIX (haKTOB I10
JIaHHOM TeMe,
UCIIOJIb30BaHbI
HEKOTOpEIC
JIOTIONTHUTEIbHEIC 3HAHUS;
YaCTUYHO BIIAJIECT TEMOMH;
JOTHYHOCTH
TIpOCIIe)KUBaeTCs ci1abo;
rpyObIe ONTHOKHU B
UUTUPOBAHUH UCTOYHUKOB

3alaHui 3alaHui
4.2.4. Kputepun oueHuBanus pedepara
«OTINYHOY «XOpOI.HO» «y,Z[OBJ'IeTBOPI/ITeJ'ILHO» ((HCyZ[OBJ'IeTBOpI/ITeJ'ILHO»
Pec’pepaT SABJACTCA He PACKPBITHI OTACIIbHBIC Tema PaCKpbITa HaCTUYHO, Tema PpacCKpbITa HE
I/IH(i)OpMaTI/IBHI)IM, BOIIPOCHI; HCTI0JIb30BaHbI HEKOTOPLIC IIOJTHOCTBIO, HC
O6T)CKTI/IBHO nepe,uaéT YaCTHUYHO HCII0JIb30BaHbI pE3YyIbTATHI I/ICCJ'IGI[OBaHI/Iﬁ HCII0JIb30BaHbI
HCXOIIHYIO0 HHPOPMAILIHIO, a pe3ysibTaThl U YCTAHOBJICHHBIX pe3yibTaThl

HCCIIEI0BaHUM U
YCTaHOBIICHHBIX HAY4HBIX
(haKToB 10 TaHHOH TeMe;

HE MCIIOIB30BaHEI

JOTIOJTHUTENbHbIC 3HAHHUS;
HE BJIaJIeeT TEMOH;
MaTtepHan H3JI0XeH

HEJIOTUYHO; HEeT LUTaT

4.2.5. Kputepuu oneHuBaHus pac4éTHo-rpaduyeckux pador

«OTnugHO» «Xopomo» «Y IOBIETBOPUTEIHHO «HeynoBneTBOpUTEILHO

IIpumenser Haxoaur Haxoaur He 3nHaet HeoOxouMble
TEOPETUYECKUI MaTepHal COOTBETCTBYIOIINE COOTBETCTBYIOIIHUE 3aJaHUIO | PACUETHbIE METOAUKU U
JUIS TIOMCKA HEOOXOJUMBIX 3aJJaHUI0

pacyeTHBIX METOIUK U
bopmyi.
CaMOCTOSITEeTbHO BHUKAET
B CYIIHOCTb U3MECHCHUA
CUTyalluu, HaXOAAIIYIOCS B
OCHOBE PCIICHHS 331aUH.

pacyeTHble METOIUKHU U
(hopMyIIBI ¢ HABOAIIUMU
YKa3aHUSMHU.
ITonumaeT n3meHeHue
CUTYyalluH, HaXos1encs
B OCHOBE pEIICHUS

pacyeTHble METOAUKH U
(bopmyIbL.
Henaer onpeneneHHbIe
OIIMOKHU B IOHUMaHUK
U3MEHEHUM CUTYyallUH,
HaXOJAIIEiCcs B OCHOBE
pelieHus 3a/1a4uu.

(hopMyIIBI, HE MOKET
HaTH UX B TOTOBOM
TEOPETUYECKOM
Marepuaie.
HesepHo nonumaer
WU3MEHEHUS B CUTYALUIO,

HaxXoaAOIyrOCs B OCHOBE
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[pencraBnsier 3aganue Ha 3aJ[a4¥ C HaBOASLIMMHU [pexncraBnser 3ananue Ha peLIeHus 3a1a4H.
ocHoBe (hopmyt, TabJUIL B YKa3aHUSIMH. ocHOBE (opMyII, TAOIHUI] B He ymeer npenctaBisaTh
rpaduyaeckoit popme IIpencraBnseT 3aganue rpaduueckoit popme co 3a/laHue Ha OCHOBE

CaMOCTOSITENTFHO Ha OCHOBE (OPMYIL, 3HAYUTEIbHBIMH (dhopmymn, Tabmui B
Ymeet BEIOpaTs HYy)KHBIC TaOIHUII B TpaduIecKOM 3aTpyIHEHUSIMHU. rpaduueckoit popme
CTpaTEeTUH BHITIOTHEHUS thopme ¢ Bribupaer crpaternu He moxer BBIOpaTh
rpaduyeckoro 3a1aHus HE3HAYHUTEIIbHBIMU BBIMOJHEH U Ipaduiaeckoro HUKAaKHE CTPATETUH
3aTpyIHEHUSIMA 3aJlaHusI CO 3HAYMTEIbHBIMH BBITTOJTHECHUS
Bribupaer crpareruu omunoOKamMu rpadu4eckoro 3aaHus
BBITIOJTHCHUSI
rpadpu4ecKoro 3a1aHus C
HE3HAYHUTEIbHBIMU
omuOKaMu

4.2.6. Kpurepuu oieHUBaHHMsI AOMAILIHEN KOHTPOJILHOM PadoThI AJI5 32049HOI
(hopMbI 00yUeHUS

«OTIIHOY «Xopomioy» «Y TOBJICTBOPUTEILHOY» «HeynoBneTBOPUTEIHHOY
B nonnoi mepe Bnaneer B ocHoBHOM Bnazseer YacTtuyHO Braaeer He Bnaneer cucremoit
CHUCTEMOM MOHSATHUH JaHHOU CUCTEMOM MOHSITHN CUCTEMOM MOHSATUH MOHATHI TaHHOU
JUCIIUATUTAHBIL. JTAHHOM MUCIUTUIMHBL JMAHHOM TUCUIUIUIAHBL. JUCIUTUTAHBIL.
CriocobeH k Cnoco0eH K Crioco0OeH 4acTUIHO He criocoben k
CHUCTEMATHU3AIUH U CHCTEMATH3aIUH U 0000I111aTh HAYYHBIN U CUCTEMaTH3allud 1
0000IIIEHNI0 HAYYHOTO H 0000IIEHNIO HAYYHOTO M | TMPAKTUYCCKUA MaTepuall. 0000IIIEHNI0 HAYYHOTO H
MIPAKTUIECKOTO MaTepraa MIPAKTHIECKOTO MIPUMEHSET OTACIBHEBIC MPAKTHIECKOTO
1 KPUTHUIECKHU €TO MaTepHaja, HO He MOXKET TEOpPETHICCKHE 3HAHUS MaTepuana.
OIICHUBATb. KPUTHYECKH €ro U PEeTICHUS He npumenser
B momHO# Mepe mpuMeHsieT OIICHUBATb. MPAKTHICCKHX 3a/1a4. TEOpPETHICCKHE 3HAHUS
TEOpETHICCKHE 3HAHMS U1 | B HEKOTOPHIX CITydasx He OTBETHI YaCTHIHO IUTSL PEIICHUS
pEIICHHSI TPAKTUICCKUX MPUMEHSICT chOopMyITHPOBAHBI MPAaKTUYCCKUX 3a/1au
3a/1ad. TEOPETUYECKHIE 3HAHUS apryMeHTHPOBAaHO, OTBeTHI
OTtBeThI CHOPMYTHUPOBAHBI JUTSL PEIICHUS JIOTUYHO, TPAMOTHO, HET chopMyIHpOBaHbI 6€3
apryMeHTHPOBAHO, MPAaKTUYCCKUX 3a]1aY. BBIBOJIOB. apryMeHTOB, C
JIOTHYHO, TPAMOTHO, €CTh OTBeTHI HapyIICHUEM JIOTHKH,
BBIBO/IbI, HCITOJIB3YHOTCS chopMyITUPOBaHbI JIOTTYIICHBI TPyObIe
MEXIIPEIMETHBIC CBSI3U apryMeHTHPOBAaHO, OIINOKH, HET BHIBOIOB.
JIOTHYHO, TPAMOTHO, €CTh
BBIBOJIBI, O€3
HCTIOJIb30BaHUS
MEKIIPEIMETHBIX CBSI3CH.

4.2.7. Kputepuu ollecHUBAHUSI BHEAYAMTOPHOI CAMOCTOATEILHOM PA0OTHI

00y4aroIuxcs
«OTnuyHO» «Xopomo» «Y IOBIETBOPUTEIBHOY» «HeynoBneTBOPUTEIBHOY
Y4eOHbIi MaTepuan Y4eOHbIi MaTepua Y4eOHbIi MaTepuan Y4eOHbII MaTepral He
OCBOEH B MIOJTHOH Mepe; OCBOEH JJOCTaTOYHO, OCBOEH YaCTUYHO, OCBOEH;
IomHocTBIO HUMEIOTCsI HeOOoTIbIIIHe HUMEIOTCA CYIIECTBEHHBIE He chopmuposano
c(hOopMHUPOBAHO yMEHHE npoOesbl B 3HAHUSAX; po0eITsl B 3HAHUSAX; YMEHHUE HCIOIb30BATh
HCTIONb30BaTh B JIOCTaTOYHOH Mepe YacTtuaHo chopMUpOBaHO TEOPETHYECKHE 3HAHUS
TEOpEeTHYECKNE 3HAHUS NIPH | CHOPMHUPOBAHO YMEHHUE YMEHHE UCIIOIb30BaTh MIPY BBINOJIHEHUH
BBITTOJTHEHUH HCTIONBb30BaTh TEOpPETHIECKHE 3HAHUA MIPaKTUYECKHX 3a/1aY;
MIPAKTUIECKHX 3a/1aY; TEOPETUIECKHE 3HAHNSA TIPY BHITIOJTHEHUH He c(hOpPMHUPOBAHBI
ITomHOCTBIO IIPY BBITTOJTHEHUN MIPAaKTUYECKHX 3a/1a4; o0reyueOHbBIE yMEHUS,
chopmupoBaHBI MPaKTUUECKUX 3a/1aY; 4acTHYHO c()OPMHUPOBAHBI | OTBET HE OOOCHOBAH M HE
o01eyueOHbIe yMEHHS, B 3HauuTenbHOM cTENEHU o0rmieyueOHbIe yMEHUS; HUMEET YETKOTO
OTBET ITOJTHOCTHIO c(hOpMHUPOBAHEI OTBET YaCTHYHO M3JI0KEHUS;
000CHOBaH U OTIMYAETCS o0mey4yeOHbIe YMEHUS; 000CHOBaH ¥ U3JI0KEH Marepuan He oOpMIIEH B
4ETKOCTBIO M3JI0KEHHUS; OTBET B JIOCTATOYHOI HEUETKO; COOTBETCTBUH C
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Martepuall NOoJIHOCTHIO

0(pOpMJICH B COOTBETCTBUHU

¢ TpeOOBAHUSMH.

CTeIeHH 000CHOBAH U
OTJINYACTCS YETKOCTHIO
H3JI0KEHNS,;
Marepwuan opopmiieH B
COOTBETCTBMH C
TpeOOBaHUSIMH C
HEOOJIBIINMU
HETOYHOCTSIMHU

MaTepHuall YaCTHIHO
0 OpMJICH B COOTBETCTBUHU
¢ TpeOOBaHHUSIMH

TpeOOBaHUSIMHU

4.2.8. Kputepun oueHUBaHUS pelIeHNs 3a1a4

«OTIHYHO» «Xopomoy» «Y IOBIICTBOPUTEIHFHOY» «HeynoBneTBOpUTEIHHOY
[Ipumensier Haxoaut Haxogur He 3HaeT HeoOXOmMMBIE
TEOPETHUYECCKIIA MaTepHa COOTBETCTBYIOIIIHC COOTBETCTBYIOIIIHE pacyeTHBIC METOAUKA U
JUISL TIOMCKA HEOOXOQUMBIX 3aJaHUI0 3aaHUIO (hopMyIIBI, HE MOXKET
pacYeTHBIX METOIUK U pacdeTHbIC METOIUKA U pacyeTHbIE METOAUKH U HaWTH UX B TOTOBOM
dhopmy. (hopMyIBI C HABOIAIIIMMHU dhopMyIIBL TEOPETUIECKOM
Crporas YKa3aHUSIMH. Cy1iecTBeHHOE Martepuane
MOCJIEI0BATEIIBHOCT B HecymectenHoe HapylIieHue HemnocnenoBaTenbHOCTD B
OTIpE/IeJICHUH 111aroB HapyuieHue MOCJIEI0BATEIILHOCTH B OTIpE/ICNICHUY I11aroB

BBIMOJIHCHUS 33 JaHHs
ITonyuyen npaBUILHBIN
OTBET Ha IpeyIaracMbIe
3a[auu, pemeHne MoTHoe,
000CHOBaHHOE,
TIPEUT0KEHO HECKOIBKO
BapHaHTOB PELICHHUS

MOCJIEZIOBATEILHOCTH B
OTIpeNIeICHUH IIIarOB
BEITIOTHCHUS 3aJaHIIS.
[Tonyuen nmpaBUILHBII
OTBET Ha MpeJylaracMbIe
3aJa4uu, pereHne IOoIHOE,
000CHOBaHHOE,
MPEAIOKeH OJJUH BapUaHT
pelieHus

OTIpeIeNIeHUH 11aroB
BEITIOJTHEHYS 3aJaHHS.
ITonyuyen npaBUILHBIN

OTBET Ha IpeIaracMbie
3a/a4u, HO pelIeHue He
TIOJTHOE

BBITIOJTHEHUSI 3a/1aHUS.
He nonyuyen nmpaBunbHbIN
OTBET Ha IpeJIaracMbIe
3a1a9u

4.2.9. Kputepuu onleHMBAHNS 3HAHUI U YMEHUI 110 HTOraM
OCBOEHMS JUCIUILIUHBI

[IpomexxyTouHast arrectanus (UTOTOBBIM KOHTPOJIb) Ha OYHOU dopme
oOy4eHHsi mpoBOAUTCS B Buae Au(depeHUrpoBaHHOTO 3au€ra B XOJ€ JIETHEH
HK3aMEHAIMOHHOM CECCUM C BHICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCHUIIIMHE.

[TpomexxyTouHast arTecTauusi (MTOTOBBIM KOHTPOJb) Ha 3a04HON (dopme
OoOy4eHHMs MPOBOJAUTCA B BHJIE JAOMAIIHEH KOHTPOJIBHOM pabOThI B X0l€ 3UMHEHN
HK3aMEHALIMOHHON ceccud W aud@epeHIupoBaHHOrO 3auéra B XOJ€ JIETHEH
HK3aMEHALMOHHOW CECCHH C BBICTABJIEHUEM UTOTOBOM OLIEHKH IO JUCLUIIIINHE.

K muddepenunpoBanHOMy 3au€Ty JOMYCKAlOTCS Y4YallUecs, YCIEIIHO

BBIIIOJIHUBIIHNEC BCC BHBI

OTYCTHOCTH, IMIPCAYCMOTPCHHLIC II0 AJUCIHUIIIIMHC

yueOHbIM M1aHoM. B xone nuddepenimpoBanHoro 3a4éra mpoBepsieTcsl CTENeHb
YCBOCHUSI MaTepuaia, yMEHUE TBOPUYECKH MBICIHUTH M TOCIEI0BATENbHO, YETKO U
KpaTKO OTBEYaTh Ha IIOCTaBJICHHBIC BOMPOCHI, JI€JIaTh KOHKPETHBIC BBIBOIBI M
dbopmyaupoBaTh 000CHOBaHHBIC TpemIokeHuss. OICHKAa OXBaThIBACT IMPOBEPKY
JTOCTIDKCHHSI BCEX 3asBJICHHBIX €I M3YYCHHS AWCITUIUTMHBI U TTPOBOJUTCS IS
KOHTPOJISI YPOBHS TMOHUMaHUS OOYYarONTUMUCS CBS3€H MEXKIY pPa3IMUHBIMHU €€
DIIEMEHTaMH.

3HaHUs, YMEHHS U HaBBIKK 00y4arommxcs Ha JudpepeHIIMpOBaHHOM 3a4eTe
OIICHUBAIOTCS 110 TISATHOAUTLHON CUCTEME.
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KPUTEPUSMU,
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ONPEAECHAOLIUMHU

nudpepeHInpOBaHHOM 3a4ETE, SIBISIOTCA:

«YHOBJICTBOPHUTCIILHO»

3HAHUU Ha

OIICHKY

«HEYZOBIICTBOPUTEIHHOY
HaJIMyKe TpyObIX OIIMOOK B

«OTJIUYHO»

«XOpOHIO»

HaJIM4ue TBEPAbIX 3HaHUM B

OTBCTC, HCIOHUMAHUC CYIITHOCTHU

HaJIMYKe TITyOOKHX,
HCYEPIIBIBAIOIIUX
3HaHMH B 00BEMeE
MpOIlIeHHOT 0 Kypca B
COOTBETCTBHH C
MOCTaBICHHBIMH
IporpaMMou Kypca
HEeNsIMHU 00ydeHus,
TrpaMOTHOE U
JIOTUYECKH CTPOUHOE
U3T0XKEHUE MaTepuana
IIpU OTBETE, 3HAHHE
JIOTIOJTHUTEIBHO
PEKOMEHIOBAHHOU

HaJIMYUe TBEPABIX U
JIOCTaTOYHO MOJIHBIX
3HaHHH B 00bEMeE
MIPOHICHHOT 0 Kypca B
COOTBETCTBHH C
LeNsIMA 00y4eHus,
HE3HAYUTEIIbHBIC
OImuOKY Ipu
OCBELICHHU
3aaHHBIX BOIIPOCOB,
YETKOE M3JI0KECHUE
Mmarepuana

00beMe TIPOUICHHOTO
Kypca B COOTBETCTBHU C
LeISIMU 00yUYeHHs, HO
M3JI0KEHUE OTBETOB C
OIINOKaMH,
HCTIPABISIEMBIMHE MOCIIE
JIOTIOJTHUTENBHBIX
BOIIPOCOB, HEOOXOIUMOCTh
HABOJISIINX BOIIPOCOB

nuzjrara€éMoro Bompoca,
HCYBCPCHHOCTb U HCTOYHOCTH
OTBCTOB HAa JOIIOJITHUTCIIHPHBIC K
HaBOIAIINE BOIIPOCHL

JIUTEPaTypsl
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