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Pabouast mporpamMma nTuCIUMIIITUHBI 000peHa Ha 3aceaHny Kadeapbl 00X
JTUCIHUIUIAH CPEIHETO MPOPECCHOHATBHOTO 00pa30BaHMUs.

[Iporokon ot 27.12.2022 Ne 5.

/
3aBenyrommii kKadeapoin //é 10.0. YmakoBa
&JHHCL) (1.0. dammms)

Pa3zpaboTunk

[IpenonaBaresib H.A. JlyneBa
(3aHMMaeMast TOJDKHOCTBD) @I/Igb) (1.0. damumus)




1. OBIIASI XAPAKTEPUCTHMKA PABOYEH TNPOTPAMMABI
JACHUILIAHBI

bJ1.07 EctecTBO3HaHUE
(MHJEKC, HANMCHOBAHUE JTUCITUTIIMHBI)

1.1. ObsacTb npuMeHeHus1 padoueil MPporpaMMsbl

PabGouast mporpamMma IHCHMIUIMHBI pa3padOoTaHa HA OCHOBE TMHIChMa
JlemapTamMeHTa TOCYAapCTBEHHOW TIOJUTUKH B cdepe TOATOTOBKH padboumx
kazapoB u [AI10 «PekomeHmanuu Mo OpraHU3alyy MOIYYEHUSI CPEIHEr0 OOIIEro
oOpa3oBaHHs B TpeaeiaX OCBOSHHUS O0Opa30BATEIBHBIX MPOTPAMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C
y4eTOM TpeOoBaHU ¢eiepaibHbIX TOCYJAPCTBEHHBIX CTAHAAPTOB U MOJIy4aeMoi
npodecCur WK CHEIUAILHOCTH CPEHEro NpodeccruoHaIbHOro 00pa3oBaHus» OT
17 mapta 2015 r. N 06-259.

PabGouass mnporpamMmma cOOTBETCTBYeT TpeOOBaHMUSIM K TMPEIMETHBIM
pe3yibpTaTaM OCBOEHHSA JaHHOW TPEIMETHOM 00JacTH, YCTaHOBJIEHHBIM
denepaibHbIM TOCYJIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO
obmero o6OpaszoBanus (IIpukaz3 MunucTepcTBa mpocBelneHus Poccuiickoi
@enepanun ot 12 aBrycra 2022 roma Ne 732 «O BHeceHMM W3MEHEHHI B
dhenepanbHbIN TOCYIapCTBEHHBIM 00pa3oBaTENbHBIN CTaHAAPT CPEAHEr0 OOIIEro
o0pa3oBaHus, YTBEPXKJICHHBIM MpUKazoM MUHHCTEpPCTBA OOpa30BaHUS U HAYKHU
Poccuiickonn ®enepanun ot 17 mag 2012 r. Ne 413» 3apeructpupoBaH
Munroctom Poccun 12 centsiops 2022 rona, peructpaiioHHbiin Homep 70034).

1.2. MecTo IMCHUIIMHBI B CTPYKTYype 00pa30BaTeIbHOM MPOrPaMMbI

Hucuumumnaa  «bJ[.07 EcTrecTBO3HaHME» OTHOCHUTCS K YHCITy 0a30BBIX
JUCITUTUINH IKJIa 00111e00pa3oBaTeIbHOM MOATOTOBKH.

[Tepeuenp moOCHCAYIOMMNX YI€OHBIX TUCIUILUINH, JIJIT KOTOPHIX HEOOXOIMMBI
3HAHUS, YMEHUS U HABBIKH, (OpMHUpPYEMbIC TAaHHOW JTHCIUILUIMHOMN.

1.3. Heapb U mi1aHupyemblie pe3yabTAThl 0CBOCHUSA TUCHHUILIMHBI

N3yuenne mucummumHbel — «bJ1.07 EcTecTBO3HaHME»  HaAmpaBlIE€HO Ha
JOCTUKEHHUE CIECAYIOLINX LEIIeH:

*OCBOCHME 3HAHUUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHE MUpa U
METO/IaX €CTECTBEHHbIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HACSIMH U
JOCTHIKEHUSMH €CTECTBO3HAHMS, OKAa3aBIIMMM ONpENEIAIONIee BIHMSHUE Ha
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

*OBJIa/ICHHE YMEHUSIMHU MPUMEHATH MOJIYYeHHbIE 3HAHUA N1 OOBSCHEHUS
SBJIEHUIN OKPYXKAIOIIEr0 MUPA, BOCHPUITHS UHPOPMAIMH €CTECTBEHHO-HAYYHOTO



U Tpo(hecCHOHATBFHO 3HAYMMOTO COJIEP)KaHUs; Pa3BUTHE HWHTEIUIEKTYaJlbHBIX,
TBOPUYECKUX CHOCOOHOCTEM M KPUTHUUECKOIO MBIIIEHUS B XOJ€ IPOBEACHUSA
IIPOCTEUINNX MCCIIEIOBAHNN, aHAIu3a SBJICHWN, BOCIPUATHS W HHTEPIpPETALUU
€CTECTBEHHO-HAY4YHON UH(POpMAIHH;

* BOCIIUTaHHE YOEKJEHHOCTH B BO3MOKHOCTH [TO3HAHUS 3aKOHHOM MPUPOABI
Y HCIIOJb30BaHUs JTOCTHKEHUIN €CTECTBEHHBIX HAYK JUIS Pa3BUTHUS LUBWIA3ALUN U
NIOBBIIICHHS Ka4eCTBa )KU3HU;

* TPUMEHEHHE €CTECTBEHHO-HAyYHbIX 3HAaHUN B NpodecCHOHATHHON
JESTEIbHOCTH M TOBCEJHEBHOW JKM3HM [UJIs1 oOecmedeHus O0e30macHOCTH
KU3ZHEIEATEIbHOCTH; TPaMOTHOIO HCIOJb30BAHUS COBPEMEHHBIX TEXHOJOTHUM;
OXpaHbl 310POBbsl, OKPYKAIOLIEN CPEIbI.

B pesynbrare 0cBOCHUS JUCHUIUIUHBI 00YUYaIOMIUIICS JOKEH YMETh (Y):

® [PUBOAWTH  MPUMEPHl  IKCIEPUMEHTOB  W/WIK  HAOIIOJCHHM,
00OCHOBBIBAIOUINX: aTOMHO-MOJIEKYJIIPHOE CTPOCHHE BEILECTBA, CYIIECTBOBAHUE
AIEKTPOMArHUTHOIO MOJISI M B3aUMOCBSI3b AJEKTPUUECKOTO U MAarHUTHOTO MOJIEH,
BOJIHOBBIE M KOPITYCKYJIIPHBIE CBOWMCTBa CBETa, HEOOPATUMOCTH TEIJIOBBIX
IIPOLIECCOB, pa30eraHrue rajlakTUK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPYKTYPbI
MOJIEKYJ, 3aBUCUMOCTH CKOPOCTH XHMHMYECKOM PEAKIUU OT TEeMIIEpaTypsl WU
KAaTaJIM3aTOPOB, KJIETOYHOE CTPOEHHE MKUBBIX OpraHu3sMoB, ponb JHK kak
HOCHUTENII HACJIEJICTBEHHOW HWH(POPMALMM, H3BOJIOLHUI JKUBOW  MPUPOJBI,
MPEBpPAIIEHUS] DHEPTUM KM BEPOSATHOCTHBIM XapaKTep MPOLECCOB B JKUBOM H
HEKUBOW  MPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB  JKOCHCTEMBI,  BIIMSTHHUE
JEATEIIbHOCTH YesIoBeKa Ha AKocucTtemsl (Y1);

® OOBSICHATH MPUKIAIHOE 3HAYCHUE BAKHEUIIMX JOCTUXKEHUN B 001acCTH
€CTECTBEHHBIX HAyK [JIsi: Pa3BUTUS SHEPreTUKH, TPAHCIIOPTA U CPEICTB CBSA3H,
MOJYYEHHUS] CUHTETUYECKUX MaTepUaloB C 3aJaHHBIMH CBOMCTBAMH, CO3JaHUs
OMOTEXHOJIOTUM, JIeueHUs WH(EKIIMOHHBIX 3a00JIEBaHHM, OXPaHbl OKPYKAIOIICH
cpensl (Y2);

® BBIJIBUTaTh TUIOTE3bI U MpeJiaraTh MyTH UX MPOBEPKH; JEJIaTh BHIBOIBI
Ha OCHOBE JKCIEPUMEHTAJIbHBIX JaHHBIX, MPEACTaBICHHBIX B BHUJE Trpaduka,
TaOaUIbl WK auarpaMmmsl (Y3);

e paboTaTh C €CTECTBEHHOHAy4YHOW wuHGOpPMaIIMEll, colepKaiencs B
coobmenusix CMMU, pecypcax NHTepHeTa, HAyYHO-TIONMYJISPHBIX CTaThsIX: BIAJIETh
METOJIAMHU TOMCKA, BBIIEISITH CMBICIOBYIO OCHOBY M OLIEHUBAaThb JIOCTOBEPHOCTH
undopmaruu (V4);

® ICTOJIb30BaTh NPUOOPETCHHBIC 3HAHUS M YMEHHS B MPAKTUYECKOU
JEATEIIbHOCTH U MOBCEAHEBHOM KU3HU (Y 5) 1isi:

- OILICHKM BJIMSIHUS HAa OPraHu3M YeEJIOBEKa JJIEKTPOMArHUTHBIX BOJIH H
PaIOaKTUBHBIX U3TyUYCHUH;

- DHEProcOepeKeHHUSI,;
- 0€30I1aCHOTO MCITOJIb30BAHUS MaTEPUATIOB U XUMUYECKUX BEIIECTB B OBITY;
- npoduIakKTUKHM  WHQPEKIMOHHBIX  3a00JIeBaHWUN,  HUKOTHHOBOM,

AJIKOTOJIbHOW U HAPKOTHUYECKOW 3aBUCUMOCTEN;



- OCO3HAHHBIX JINYHBIX IEUCTBUH 110 OXPAHE OKPYKAIOIIEH CPEIBI.

B pe3ynbTaTe 0CBOCHHUS TUCHUILIMHBI 00YYaIOIUNACs JOJKEH 3HATh (3):

® CMbICI MOHSTHH: €CTECTBEHHOHAYYHbIN METO/]T MO3HAaHUS,
AJIIEKTPOMArHUTHOE TIOJIE M DJIEKTPOMAarHUTHBIE BOJIHBI, KBAaHT, JBOJIIOIUS
Bcenennoii, 6onbiioi B3pbiB, CoOJIHEUHAs] CUCTEMA, TajakTHKa, MEPUOIMYECKUN
3aKOH, XWMHUYECKas CBs3b, XHWMHUYECKas peaklus, MaKpOMOJIeKyla, OeIoK,
Kataiau3atop, pepment, auddepennuunanus kierok, JHK, Bupyc, Ononornueckas
IBOJIIOLIUA, OMOpa3zHOOOpaszue, KJIETKA, OpPraHu3M, TMOMYJALUsA, 3KOCHCTEMA,
ounocdepa (31);

® BKJAaJ  BEIUKHX Y4YeHBIX B  (OPMHPOBAHHE  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI Mupa (32).



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

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

00y4eHus

Buj yuebHoi paboThI O6Bem yacoB
MakcumaibHas yueOHast Harpy3Ka (Bcero) 236
OO0s13aTeNbHBIC ayTUTOPHBIC YUeOHBIC 3aHATHS (BCEro) 160
B TOM YHCIIC:

JAeKYuU 115

NpaKmuyecKue 3aHamust (6KI0Yas NPOMENCYMOUHYI0 AMMeCmayiio) 45
CamocTosiTenbHas pabota o0yuatronierocs (BCero)
B TOM YHCJIC:

paboma ¢ aumepamypotl

IIpomexyrounas arrectarws B hopme auddepeHIInpoBaHHOTO 3a4€Ta IO HTOTaM BTOPOTO CEMecTpa
W3YYCHUS JTUCIUTUIHHEI

2.2. O0beM TUCHUILIMHBI U BUJBI Y4eOHO! padoThl /15 3204HOH (PopMbI

00y4eHuUs
Buy yae6HO# paboThl O0bem yacoB

MaxkcuMmanbHas yueOHasi Harpyska (BCero) 236
O0s13aTenbHbIE ayAUTOPHBIE YUEOHbIE 3aHATHUS (BCETO) 20
B TOM YHCIJIC:

npakmuiecKue 3aHAmusl (6KI04as NPOMeNCYmouHy0 ammecmayuro) 20
CamocTtosrenbpHas pabora oOyuaromierocs (Bcero) 216
B TOM YHCIIE:

8bINOJIHEHUE OOMAUHEl KOHMPOTbHOU paOOmbl 1

pedepam 50

10020MOBKA NUCLMEHHBIX OMBEMO8 HA KOHMPOIbHbIE B0NPOCHL 40

uzyueHue PeKOMEeHOOBAHHBIX UCMOYHUKOG U JUMEPAmypvl npu 43
NOO20MOBKe K NPOMENCYMOUHOU ammecmayuu

[Tpomexxyrounass arrectanus B (QOpMe 3allUThl JOMAallHEHl KOHTPONBbHOM paboThl U
JubdepeHIIMpoBaHHOTO 3a4éTa




2.3. TemaTu4yecKuii IVIAH U COAEPKAHNE TUCUUILIHHBI I 04HOM opMBbI 00yUeHUs1

HaunmenoBanue pa3nenoB u Tem

Conepxkanue yaeOHOro MaTepraia u popMbl OpraHU3aIUK A TEIbHOCTH
o0yJaromuxcs

O0BeM yacoB

3HAaHUS U yMEHUS,
bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IPOTPAMMBI

Paznen 1. ®usuka

Tema 1. Beenenue

CopepxaHnue yueOHOro Marepuaa:

Jlekn

1.®u3uka — QyHaaMeHTaIbHas HayKa O IPUPOJE.
EcTtecTBeHHO-HAyUHBIN METO/I TO3HAHUSI, €TO BO3MOXKHOCTH U TPAHUILIBI
MIPUMEHUMOCTH.

DKCIEPUMEHT U TEOPHS B MPOIIECCE MO3HAHUS TPUPOIBI.
MopenupoBanue GU3NIECKUX ABJICHUN U TIpolieccoB. EcTecTBeHHO-
Hay4Hasi KapTHHA MUPA U €€ BaKHEUIIINE COCTABIISIONINE.

2.ENMMHCTBO 3aKOHOB IPHUPOJIBI U COCTAaBa BEIeCTBa BO BeeneHHoi.
OTKpBITHA B (PU3WKE — OCHOBA MPOTPecca B TEXHUKE U TEXHOJIOTHH
MIPOM3BO/ICTBA.

ITpakTueckue 3aHsATHUS

CamocrosTenbHas pabota 00yJaromuxcs

[ToBTOpEHME U 3aKpeIICHHE paHee U3yYeHHOI0 MaTepuasa ¢
UCII0JIb30BaHNEM KOHCIIEKTA JIEKLIUU, PEKOMEHJOBAHHBIX HCTOUHUKOB U
JUTEPaTyphl, HOJTOTOBKA K MPAKTUUECKUM 3aHATHIM

Beinonnenue pedepara

¥2,V4,31,32

Tema 2. Mexanuka

Cognepkanue yaeOHOro MaTepuarna;

Jlexuus

1. Kunemaruka.

Mexannueckoe neukenue. Cucrema orcuera. TpaeKTOpHUs IBHKEHUS.
ITyts. [lepememienne. PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE.
CxopocTb. OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHHUSI. 3aKOH
cinoxeHus ckopocreil. I'papuku asmxenus. CpeaHsisi CKOPOCThb MPH
HEPaBHOMEPHOM JIBU’KEHUHM. MTHOBEHHas1 CKOPOCTh. PaBHOYCKOpEHHOE
MPSIMOJIMHEHOE JBIDKeHUe. Y ckopeHue. CBOOO0IHOE aficHUE Tell.
KpuBonnHeliHoe JBrKEHNE. YTII0Basi CKOPOCTh. PaBHOMEPHOE IBUYKEHUE
110 OKPYKHOCTH. [{eHTpoCTpeMHUTENIEHOE YCKOPEHHUE.

V1,¥3,31,32




Junamuka. Macca u cuna. BzanmoaeiictBue Ten. 3aKoHbI TMHAMUKH.
Cuuisl B Ipupoie.

Crioco6b1 m3mMepenus cuil. MiHepuuaabHas cucTeMa oTcueTa. 3aKoH
BCEMHUPHOTIO TAroTeHus. HesecomocTs.

2.3aK0oHBI COXpPaHEHUSI B MEXaHUKE.

NMiynbce Tena. 3aK0H COXpaHEHUs! UMITYJIbCA.

PeaktuBHOE ABMKEeHHE. Mexanudeckas padora. MomHocTs. PaboTa cubl
TATOTEHUS, CUJIbl YIIPYTOCTH U CUJIBI TPEHHS. MeXaHnuyecKasi SHeprusl.
Kunernueckas sneprus.

Kunernueckas sneprus u padota. [lorenunanbHas sHeprus B
IPaBUTALlMOHHOM IIOJIE.

[ToreHuuanbpHast SHEPrus ynpyro 1ehopMUPOBAHHOTO Tesa. 3aKOH
COXPAHEHHs ITOJTHOW MEXaHUYECKON YHEPTUH.

JlemoHcTparuu

OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKEHUSI.

Buibl MEXaHMYECKOTO IBUKEHUSI.

WNHepTHOCTH TelL.

3aBUCUMOCTb YCKOPEHHMS TeJla OT €r0 MacChl U CUJIbI, IEHCTBYIOLIEH Ha
TEJIO.

PaBeHCTBO M IPOTHBONOJIOKHOCTD HANIPABJICHUSI CUJI IEHCTBUS U
IIPOTUBOICHCTBHSL.

HesecoMocTs.

PeakTtuBHOE ABM>KEHUE, MOJIENIb PAKETHI.

V3MeHeHne SHepruu NpH COBEPIIEHUH paboThI.

[IpakTueckue 3aHATUA 1
1. MccnenoBanyie 3aBUCUMOCTH CHJIBI TPEHHS OT MAccChl TeJa.
CamocTosTenbHast paboTa 00yJyaroumxcs

IToBTOpEHME M 3aKpENIICHNE paHEE U3YYEHHOIO MaTepuasa ¢
MCIIOJIb30BaHNEM KOHCIEKTa JIEKLIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB 1 3
JUTEPATYpPhl, MOATOTOBKA K MPAKTUYECKUM 3aHATUSIM
Brimonaenue pedepara

Tema 3. OcHoBbl MosekyspHoit | Conepxanue yueOHOro MaTepuaa: 9

(GU3UKN U TEPMOJUHAMUKHI Jlexuun
1.MonekynsipHas (pu3mka. V1.V331.32
AToMmHCTHYECKasl TEOPHUS CTPOCHHUS BelecTBa. Macchl U pa3Mepbl 4 T

MoJIeKyYJ. TernnoBoe ABUKEHUE YacTHULl BelllecTBa. bpoyHOBCKOE
nBmxenue. Mneanbnsiii ra3. Temmeparypa Kak Mepa cpeHen




KMHETUYECKOW DHEPIUM YacTHULl. Y paBHEHHUE COCTOSIHUS UACAIBHOIO rasa.
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. Mogeuns xujkoctu. [IoBepXHOCTHOE HaTsSXKEHUE U
cmaunBanue. Kpucramnmueckue u amopdHsbie BenecTa. JKuakue
KPHUCTAJLJIBL.

2.TepMoauHaMHUKa.

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.

SIBreHNs MOBEPXHOCTHOIO HATS)KEHUSI U CMAYMBAHMS.

Kpucrannsl, amopdHbIe BeliecTBa, XUAKOKPUCTAIINYECKUE TeNa.
V3MeHeHne BHYTPEHHEH dSHEpruu Tesl IpU COBEPIICHUH paOOTHI.

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

CamocTrodarenbHas pabota 00ydaronuxcs

[ToBTOpEHME 1 3aKperieHUe paHee U3y4eHHOTo MaTepHana ¢
HCIIOJIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMCHIOBAHHBIX UCTOYHUKOB U
JUTEPATypBl, TOArOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonaenue pedepara

Tema 4. OcHOBEBI
AIEKTPOIMHAMHUKHU

CopepxaHue yaeOHOro MaTepuaa:

Jlexuus

1.2nekTpocraruka.

B3aumoneiicTBre 3apsyKeHHBIX Tell. DJIEKTPUUYECKUM 3apsia. 3aKoH
COXpaHEHHUs IEKTPUIECKOTO 3apsa. 3akoH Kymona.
DIIEKTPOCTATUIECKOE TI0JIE, €0 OCHOBHBIC XapaKTEPUCTUKU U CBSI3b
Mexay HUMH. [IpOBOAHUKHY U U30JIATOPHI B AIEKTPOCTATUYECKOM TOJIE.
DJIeKTpUUYecKasi EeMKOCTh KOHJEHCATOpa. DHEPTHS JIEKTPOCTATUIECKOTO

V1,¥3,V5, 31,32




MOJISL.

[TocrosiunbIi TOK. [TocTOsSIHHBIN 351eKTprdeckuil Tok. Cuita Toka,
HaIpsKEHUE, JIEKTPUUECKOe CONpoTUBIIeHHEe. 3akoH OMa i yyacTka
LETH U TIOJIHOM JICKTPUYECKOU LICTIH.

PaboTa 1 MOIIHOCTh TOCTOSAHHOTO TOKA. 3aKkoH Jlxoyns—IJlena.
TermoBoe AeHCTBUE ANEKTPUUECKOTO TOKA. DJIEKTPUUECKUNA TOK B
Pa3IMYHBIX Cpelax.

2. MarauTHoOe 1nosie.

MarauTHO€E 10JIE U €r0 OCHOBHBIEC XapaKTEPUCTUKH. JlelicTBrE
MarHuTHOTO TOJIs1 Ha ITPOBOJIHUK C TOKOM. 3aKOH AmIiepa.
Onektpoasurarenb. Cuia Jlopenia.

SIBneHne 3NeKTPOMArHUTHOM MHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu. [pasumo Jlenna. Camounnaykiusa. UHIyKTUBHOCTh. DHEPrust
MarHUTHOTO TOJIA.

JemMoHcTpanuu

DneKkTpu3anus Ted.

B3anmonencTere 3apsyKeHHBIX Tell.

HarpeBanue npoBOJIHUKOB C TOKOM.

OmneiT OpcTena.

B3auMozeiicTBuE TPOBOJIHUKOB C TOKOM.

JlelicTBME€ MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

Pabora anektponBurarerns.

SIBneHre HIeKTPOMArHUTHON WHIYKITUH.

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

CamocTrosarenbHas pabota 00ydyaronuxcs

[ToBTOpEHME 1 3aKperIeHUe paHee U3Y4eHHOro MaTepHana ¢
HCIIO0JIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMECH/IOBAHHBIX KCTOYHUKOB U
JUTEPATyphl, TOATOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonaenue pedepara

Tema 5. Konebanus 1 BOJIHBI

CopepxaHue yaeOHOro MaTepuana;

Jlekunn

1.Mexanuueckue KoneOaHus! U BOJIHBI.

CBoboanbie konebanus. [lepros, vacToTa u aMIIUTy1a KOJeOaHM.
["apmonmnueckue konebanus. MareMaTHUECKUI U PY>KUHHBIA MasTHUKH.
[TpeBpalrieHrie SHEpPruu Npu rApMOHUYECKUX KOJICOAHUSIX.

V1,¥3,¥5,31,32




MexaHu4ecKkre BOJTHBI U UX BUBI. 3BYKOBBIE BOJIHBL. Y JIbTPa3BYKOBBIE
BOJIHBL. YJIBTPA3BYK M €r0 UCIOJIb30BaHUE B MEAULIMHE U TEXHUKE.
DNeKTpOMarHuTHbBIE KoJieOanus u BOHBI. CBOOOIHBIC
3JIEKTPOMAarHUTHbIE KOJIeOaHMsL.

Konebarenbubiii kouTyp. @opmyna Tomcona. BeiHyxieHHbIE
3JIEKTPOMAarHuTHbIE KojeOaHus. ["apMoHnYecKkre 3JeKTpOMarHUTHbIE
KosieOaHus. DIeKTpuuecKuii pe3onaHc. [lepeMeHHbIH TOK.

Onekrporerepatop. [lonydyenue u nepenava snektposnepruu. [Ipodiembr

HEProcOEepeKEeHUS.

OJEeKTPOMAarHUTHOE N0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH. [I[pUHIMIIBI painOCBs3U U TEJIEBUICHUS.
Vcnonb30BaHue 37€KTPOMAarHUTHBIX BOJIH PA3JIMYHOrO JUara3oHa B
TEXHUUYECKUX CPEACTBAX CBS3H, MEAULIMHE, IPU U3YYEHUU CBOICTB
BEILIECTBA.

2.CBETOBbIE BOJIHBL.

Pa3Butue npencTaBieHuii 0 Mpupoie cBeTa. 3aKOHbI OTPAXKEHUS U
npesnomieHus csera. Matepdepenuus ceera. Judpakuus cera.
Judpakuuonnas pemerka. [lonspusanus ceta. Jlucnepcus caera.
JIunzel. @opmyra TOHKOH TMH3EL. OnTHYECKHE TPUOOPHI.
JeMoHncTpanuu

Konebanus MaTeMaTuyecKoro v Npy>KUHHOTO MasTHUKOB.

Pabota snektporeneparopa.

W3nmyueHune u npuem 3J1eKTPOMarHUTHBIX BOJIH.

Pagnocss3b.

Paznoxenue 6enoro cBera B CIIEKTP.

Wutepdepentys u audpaxius cBeta.

OTtpakeHue U MpesioMIIEHUE CBETa.

OnTHnyeckue mpruOOpkI.

[IpakTueckue 3aHATHS

1. I3yueHue kose6aHuil MaTeMaTHYECKOr0 MasiTHUKA. 2

CamocTosTenbHas paboTa o0yyaronmxcs

[ToBTOpEHME 1 3aKpeIIeHHEe paHee U3Y4eHHOTo MaTepHana ¢

UCTIOIb30BaHUEM KOHCITIEKTA JICKIINU, PEKOMEHIOBAaHHBIX HCTOYHUKOB U 3

JUTEPATyphl, TOATOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonaenue pedepara
Tema 6. D11eMeHTHI KBAaHTOBOM Coneprkanue yueOHOTo MaTepuaa: 11 V1.5 31.32
bu3uKn Jlexnus 6 T




1.KBaHTOBBIE CBOICTBA CBETA.

PaBHOBecHOE TeruioBoe n3nydeHne. KBanrosas runoresa [Inanka.
®doroanektpudeckuii 3pdexT. YpaBHeHHe DUHIITEIHA JIJIs1 BHEIITHETO
dotoadpdekra. DotoH. [laBneHue crera. Jlyaausm cCBOWCTB CBETA.
®wusuka aroma. Mozaenu crpoerus aroma. Onbit Pezepdopna. [loctynaTs
bopa. O0bsicHeHne TMHEWYATOro CIeKTpa BOJIOPOJIa HA OCHOBE
KBaHTOBBIX IIOCTYJ1aTOB bopa. Iloriomnenne u ucnyckaHue cBeTa aTOMOM.
KBanroBas sneprus. [IpuHiun 1eicTBUSA U UCIIONIb30BaHUE JIa3epa.
OnTHyueckast CIEKTPOCKOIHUS KaK METOJ] U3yYEHHS COCTaBa BEIIECTBA.

2. ®u3KKa aTOMHOIO S1pa U DJIEMEHTAPHBIX YaCTHULL.

CocraB u cTpoeHue aToOMHOT0 siipa. CBOMCTBA AAEPHBIX CUJI. DHEPIHUs
CBSI3U U JIe(eKT Macchl aTOMHOTO siapa. PagroaktuBHOCTB. Busl
PaAMOAKTHUBHBIX MIPEBPALCHUH. 3aKOH paJMOaKTUBHOI'O pacnaja.
CBolicTBa HOHM3UPYIOIIUX SACPHBIX U3IYy4eHUN. PaguoakTuBHbIE
U3JTyYEHUS U UX BO3/ECHCTBUE HA )KUBBIE OPTaHU3MBI. SIAepHbIe peakuu.
SnepHas 3HepreTuka.

3.D5eMeHTapHbBIC YaCTHIIBI.

@yHIaMEHTAIbHBIE B3aUMOJCHCTBUS.

JemMoHcTpanuu

doTtoapdexT.

DOTOIIEMEHT.

W3nydyenue nasepa.

JInHelyaTele CIIEKTPHI PA3JIMYHBIX BEIIECTB.

CueTurK MOHM3HPYIOINX U3JIYYECHUH.

[IpakTueckue 3aHATUA
1. 3y4enue unrepdepeHnn 1 U pakiuy cBeTa.

CamocTrosarenbHas pabota 00ydyaronuxcs

[ToBTOpEHME U 3aKpenieHne paHee U3y4eHHOTo MaTepHaa ¢
HCIIO0JIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMECH/IOBAHHBIX KCTOYHUKOB U
JUTEPATyphl, TOATOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonaenue pedepara

Tema 7. Bcesennas u eé
SBOJIIOIHUS

CopepxaHue yaeOHOro MaTepuana;

11

Jlexun

1.Ctpoenue u pazputue BeeneHHoil.

Kocmomnorus. 3se3nbl. Tepmosinepusiii cuaTe3. Mojenb pacimpsitonieics
Bcenennoii.

2.Ilpoucxoxnenue COTHEYHOU CUCTEMBI.

V1,31,32




[IporocomnHIle u MpoTomIaHeTHbIE 00maka. OOpa3oBaHUE TIIAHET.
[TpoGnema cymniecTBOBaHMsI BHE3EMHBIX [IMBUJIH3AIIHN.
3. CoBpeMmeHHas (uznyeckas KApTHHA MHpA.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

1. O6pa3oBaHue MjIaHeT. 2
CamocrostenbHas pabora 00ydaromuxcs
[ToBTOpEHME U 3aKpEIJICHUE paHee U3YUEHHOI0 MaTepuasa ¢
MCII0JIb30BaHUEM KOHCIIEKTA JIEKLIIUU, PEKOMEHJOBAHHBIX HCTOYHUKOB U 3
JUTEPATYyphl, HOJATOTOBKA K IPAKTUYECKUM 3aHATHAM
Beinosninenue pedepara
Paznen 2. Xumus. OOuias u HeopraHuyeckasi XMMHUSL.
Tema 8. Beenenue Coneprkanue yaeOHOro MaTepuarna: 11
Jlexnusa
1. XuMuyeckasi KapTHHA MUpa KaK COCTaBHasl 4YacTh €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpA.
2. Ponbp XuMHHM B )KU3HU COBpeMeHHOro obmiectBa. Hoseiimme 6
JOCTHKEHUS] XUMUYECKOW HAyKH B IUIAHE PAa3BUTHSI TEXHOJIOTHUIL:
XUMHYECKasi TEXHOJIOTUS] — OMOTEXHOJIOI s - HAHOTEXHOJIOTUSI.
3.IlpumeHeHre JOCTIKEHUI COBPEMEHHOM XUMHHU B TYMaHUTapHOU
cdepe nesTeNbHOCTH 00IIeCTBa.
[TpakTHdeckue 3aHATHS
1. Hogelimme 10CTHKEHUS XMMUYECKON HAYKH B IUIAHE Pa3BUTHUS 2
TEXHOJIOTHU:
CamocTrosarenbHas pabota 00ydyaronuxcs
IToBTOpEHME M 3aKpENIICHNE paHEE U3YYEHHOIO MaTepuasa ¢
UCIIOJIb30BaHNEM KOHCIEKTa JIEKLIUU, PEKOMEHIOBAHHbBIX HCTOUHUKOB U 3
JUTEPATYypPBl, HOATOTOBKA K MPAKTUYECKUM 3aHATHAM
Brimonaenue pedepara
Tema 9. OcHOBHBIE TOHATHS U Coneprkanue yueOHOTro MaTepuaa: 11
3aKOHBI XUMHH Jleknsa
1.IIpenmer xumumu.
2.BemiecTBo.
. V1,¥3,31,32
AtoM. Monekyna. XUMUYECKU 3JIEMEHT U (JOPMBI €r0 CYIIECTBOBAHMUS. 6

[TpocThie U CITOKHBIE BEMIeCTBA. AJUIOTPOITHS U €€ TIPUIHHBIL.
JemoHncTpanus
Habop Mozerneii aToMOB U MOJIEKYL.




3.13mepenue BemiecTna.

OcHOBHBIE 3aKOHBI XUMHUH. Macca aToMOB U MOJIEKYJl. ATOMHasl €AMHULA
Macchl. OTHOCUTENBbHBIE ATOMHAs U MOJIEKYJIsipHast Macchl. KonnuecTBo
BEILIECTBA.

[locrosinnas ABoragpo. Monsipaas Macca. 3akoH ABoraapo. MossipHbIii
00BeM razos.

3aKOH COXpaHEHMsI MacChl BELLIECTBA.

[IpakTuueckue 3aHATUS
1.Pacuetsl mo xumudeckum popmymnam.

CamocTtosaTenbHas pabota 00ydJaronuxcs

[ToBTOpEHME M 3aKpernieHHe paHee U3yYEeHHOI0 MaTepuasa ¢
MCIOJIb30BaHNEM KOHCIIEKTA JIEKIIUU, PEKOMEHJOBAHHBIX HCTOYHUKOB U
JTUTEPATYpPHI, TOATOTOBKA K MPAKTUYECKUM 3aHATHSIM

Brimonnenue pedepara

Tema 10. Ilepuoguyeckuit 3aKoH
u Ilepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /I, 1.
Menneneesa

Copepxanue yueOHOro MaTepuana;

11

Jlekmsa

1.OtkpbiTHE [leproanueckoro 3akoHa.

[Iepnoanueckas cucrema xumudeckux 351eMeHToB [[. 1. Menneneesa kak
rpadudeckoe oroopakenue [lepuoandeckoro 3akona. I[lepuoanueckuit
3aKOH U CHCTEMa B CBETE YUECHHS O CTPOCHHH aToMa. 3aKOHOMEPHOCTH
W3MEHEHUS CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB U XUMHYECKHUX
CBOMCTB 00pa3yeMbIX 3JIEMEHTAMH MPOCTHIX U CIOXKHBIX BEIIECTB.

2. 3nayenue Ilepuoanueckoro 3akoHa u Ileproauyeckoit CUCTEMBI
xuMudeckux 3ieMeHToB . 1. MenaeneeBa st pa3BUTHS HAYKU U
MMOHUMaHUS XUMUYECKON KapTUHBI MUpA.

IIpakTrueckue 3aHATHS

Paznuunbie (I)OpMBI Hepnonﬂqecxoﬁ CHUCTEMBI XUMHNYCCKHX 2JICMCHTOB I[

. Menneneena.

CamocrosiTenbHas pabora 00yJaromuxcs

[ToBTOpEHME U 3aKpeIICHHE paHee U3yYeHHOI0 MaTepuasa ¢
MCII0JIb30BaHNEM KOHCIEKTA JIEKLIUU, PEKOMEHOBAHHBIX HCTOUHUKOB U
JUTEpPaTyphl, MOJATOTOBKA K MPAKTUYECKUM 3aHATHIM

Brinonnenue pedepata

V1,¥3,31,32

Nroro 3a 1 cemectp

97

Tema 11. Ctpoenue BemiecTBa

CopepxaHue yaeOHOTro MaTepuana;

12

Jlexums
1.IIpupona XuMHUUECKOH CBSI3H.

V1,¥3,31,32




2. Buasl xumuyeckoi cBsi3u. KoBaneHTHas CBA3b: HEMOJISIPHAS U
nosnsipHasd. Monnas cBsi3b. KatnoHsl 1 aHMOHBIL. MeTaiinyeckas CBs3b.
Bonopoanas cBsi3b.

3. B3auMOCBsI3b KPUCTAIMYECKUX PEIIETOK BEIIECTB C Pa3IUNIHBIMU
TUNAMHA XUMHAYECKOH CBSI3H.

[IpakTHueckue 3aHsATUS
1. OOpa31ibl BELIECTB U MAaTEPUAIIOB C PA3IUYHBIMU TUIIAMUA XUMHUYECKON
CBSI3H.

CamocrosTenpHas pabota 00yJaromuxcs

[ToBTOpEHHUE U 3aKpEIUICHHE paHee U3YYEHHOr0 MaTepralia ¢
HCII0JIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMCHIOBAHHBIX UCTOYHUKOB U
JIUTEPATYPBL, MOJrOTOBKA K MPAKTHYCCKUM 3aHSITHIM

Brimonnenue pedepara

Tema 12. Bona. PacTtBopbl

Cognepxkanue ydeOHOro Marepuarna:

12

Jlexnusa

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

2. dusnyeckre 1 XUMUYECKUE CBOMCTBA BOJIBI.

3arpsI3HUTENN BOABI M CTIOCOOBI OUUCTKU. JKecTkast Bojia u ee yMsrueHue.
OnpecHeHne Bobl. ArperaTHble COCTOSIHUS BOJIBI U €€ IIEPEX0/bl U3
OJIHOTO arperaTHOro COCTOSIHUS B IpYToe€.

3.PacTBOpeHue TBepAbIX BEIIECTB U ra3oB.

3aBUCHUMOCTh PaCTBOPUMOCTH TBEPBIX BEILIECTB U Ia30B OT
Temreparypbl. MaccoBast 107151 BeIlIeCTBa B PAaCTBOPE Kak Crocoo
BBIPAXXEHHSI COCTaBa pacTBOPA.

IIpakTueckue 3aHATHS
1. ®usnueckue CBOMCTBA BOJBI: TOBEPXHOCTHOE HATSIKEHUE,
CMauyMBaHUE.

V1, ¥2,¥5,31,32

CamocTrosaTrenbHas pabota 00y4yaronuxcs

[ToBTOpEHME U 3aKpeIIeHHEe paHee U3Y4eHHOTo MaTepHaa ¢
HCIIOJIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMCHIOBAHHBIX KCTOYHUKOB 1
JUTEPATyphl, TOATOTOBKA K MPAKTUYECKUM 3aHSATHIM

Brimonaenue pedepara

Tema 13. XumMuueckue peakiuu

CopepxaHue yaeOHOTro MaTepHana;

12

Jlexmsa

1.TTonaTHE O XMMUYECKOMN peaKIuu.

TuIbl XUMHYECKUX PEAKIIUH.

2. CKOpoCTb peakiu U (hakTopbl, OT KOTOPBIX OHA 3aBUCHUT. TernmoBoi




3 (hHeKT XUMUIECKON PEaKITHH.

3.XUMHUYECKOE PAaBHOBECHE U CITIOCOOBI €r0 CMEIIEHHUS.
JleMoHCcTpanuu

XVUMHUYECKUE PEaKIIUU C BbICICHUEM TETUIOTHI.
OO6paTUMOCTh XUMUYECKUX PEAKIIMA.

[TpakTuyeckue 3aHATHS

1. 3aBUCHMOCTb CKOPOCTU XMMHMUYECKOHN peakliiy OT Pa3IMUHbIX
(bakTopoB (TEMIepaTypsl, KOHLIEHTPAL[MH BELIECTB, 1eHCTBUA
KaTaJn3aToOpOB).

CamocTtosaTenbHas pabota 00ydJaronuxcs

[ToBTOpEHME U 3aKpeEIICHHE paHee U3YYEeHHOI'0 MaTepuaa ¢
MCIOJIb30BaHUEM KOHCIEKTa JIEKIIUU, PeKOMEHJOBAaHHBIX HCTOYHUKOB U
JTUTEPATYpPHI, TOATOTOBKA K MPAKTUYECKUM 3aHATHSIM

Brimmonnenue pedepara

Tema 14. Heopranuueckue
COCJIMHECHHUS

Copepxanue yueOHOro MaTepuana;

12

Jlekmsa

1.Knaccudukarus HeopraHUIECKUX COCTMHEHHUH U UX CBOMCTBA.
OKcuabl, KHCIOThI, OCHOBAHHS, COJIH. XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX COCIMHEHUMN B CBETE TEOPUHU
ANeKTpoNuTHYECKON aucconnanuu. [lousarue o runponuse coneit. Cpena
pPacTBOPOB COJIEH: KUCIast, HEUTpaJlbHAas, LEI04Hast. BogopoaHbIi
noka3zaresb pH pactBopa.

2. Metamnsl 1 HemeTasuibl. O0mue Gpusndeckre U XUMHUYECKHUEe CBOMCTBA
METaJIOB, 00YCIOBJICHHBIE CTPOCHHEM aTOMOB U KPUCTAJIIIOB U
MOJIOKEHUEM METAJUIOB B 3JIEKTPOXUMHUYECKOM PsIly HAIPSHKEHUH.
O61ue criocoOb! noayyeHus: MeTauioB. CIIaBbl: YEpHBIE U IIBETHBIE.
Koppo3us MeTanioB u cnocoObl 3alIUTHI OT Hee.

Hewmeramnsl. O0mias xapakTepuCTUKA TJIABHBIX MOATPYII HEMETANIOB HA
npumepe rajgoreHoB. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HEMETAIIJIOB.

3. Baxneiimme coenHeHNs METAIJIOB U HEMETAIIIIOB B IIPUPOJE U
XO3STMCTBEHHOH IeITeILHOCTH UeI0BEKa.

3amuTa OKpy>Karolieil cpeaibl OT 3arpsi3HEHUS TSHKEIIBIMU MEeTaJllIaMH,
aszora, cepsbl, yriepoja.

JemMoHCcTpanynu

B3aumoneiicTBue MeTauioB ¢ HeMeTauIaMu (IMHKa C CepOid, ATFOMUHUS C
10JI0M), pacCTBOpaMHU KHCIIOT U HIEJIOYEH.

V1,¥2,¥3,¥5,31,32




lopenne MetamnoB (LIMHKA, Kelle3a, MarHus) B KUCIOPO/IE.
B3aumoneiicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT C
MEJIBIO.

BoccraHoBUTENBHBIE CBOMCTBA METAJLIOB.

XUMHUYECKUE CBOWCTBA COEAMHEHUI METAJIJIOB.

[TpakTryeckue 3aHsATHS
1.Peakiiiii oOMEHa B BOJHBIX PACTBOPAX AJICKTPOJIUTOB.

CamocTtosTenbHas paboTa 00ydJaronuxcs

[ToBTOpEHME U 3aKpEIJICHUE paHee U3YYEHHOI'0 MaTepuasa ¢
UCIOJIb30BaHNEM KOHCIEKTa JIEKIIUH, PEKOMEHJOBAHHBIX HCTOUYHUKOB U
JTUTEPATYpPHI, TOATOTOBKA K MPAKTUIECKUM 3aHATHSIM

Brimmonnenue pedepara

Paznien 3. Xumus. Opranndeckasi XMMus.

Tema 15. Opranunyeckue
COeTMHEHUS

Cognepxkanue ydeOHOro Matepuarna:

12

Jlexnusa

1.OcHOBHBIE NOHATHS OPraHUYECKONW XUMHUU U TEOPUS CTPOCHUS
OpPraHUYECKUX COCIUHEHUM.

[Tonsitue n3omepun. Buapl nzomepun: crpykrypHas (yriepoaHoro
CKeJleTa, MOJIOKEHHs KpaTHOM CBSI3U MM (DYHKIIMOHAJIbHOW IPYIIIbI),
IIPOCTPAHCTBEHHAs. MHOrooOpasrue OpraHMuecKuX COCIUHEHHH.
VYrnesopoponsl. IIpenensbHble 1 HENpEAEIbHBIE YTIEBOIOPOIBI.
CtpoeHue yrieBoJopoI0B, XapaKTEepHbIE XUMUYECKHE CBONCTBA
yraesonopoaos. IIpencraBurenn yriaeBoJopoioB: METaH, TUIIEH,
aneTuiieH, 0ensod. [IpumeHeHue yrieBojopoi0oB B OpraHMuecKoOM
cuHrese. Peakius nonmumepusanuu. Hed b, ra3, kaMeHHbIH yroyip —
IPUPOJIHBIE HCTOUYHUKHU YTJIEBOJIOPO/IOB.

2.Kucnopoacoaepxaliye OpraHuueCKue BEIIECTBA.

CnupTbl, KapOOHOBBIE KUCIIOTHI U CIIOKHBIE dPUPBI: UX CTPOCHHUE U
XapaKkTepHble XUMHUYECKHe cBoiicTBa. [IpencraBurenu
KHCJIOPOACOAEPKAIIMX OPIraHUYECKUX COCTMHEHN: METUIIOBBIN 1
ATWJIOBBIM CIIUPTHI, [NIMLIEPUH, YKCYCHAs KUCJIOTa. Mblia Kak coyn
BBICIINX KapOOHOBBIX KHCIOT. JKUPBI KaK CI0XKHBIE IPUPBHI.
VYrieBoabl: TIIOKO3a, Kpaxmall, LEeJUIH0II03a.

A3oTconepikalie OpraHn4eckie CoeIMHeHNs. AMUHBI, aMUHOKHCIIOTBI,
6enku. CTpoenue u 6uonorndeckas GyHKIH OeTKOB. XUMUYECKHE
cBoiicTBa OenkoB. ['eHeTHUeCKas CBA3b MEXKAY KJlacCaMH OpraHU4YeCKHX
COEIMHEHU.

V12,¥3,31,32




JeMoHcTpauyuu

[Tony4yeHue 3TuIEHA M €r0 B3aUMOJICHCTBHE C PACTBOPOM II€pMaHIaHaTa
KaJusi, OpPOMHOM BOJIOM.

Peaxius nosyueHust ykCyCHO-3THIIOBOTO 3dupa.

KavecTBeHHas peakuus Ha MIIMLIEPYH.

LIBeTHbIE peakuy OEIKOB.

3. Ilnactmaccel u BojokHa. [loHsATHE 0 ITacTMaccax. TepMoIIacTH4YHbIe
U TEPMOpPEAKTUBHBIE OIUMEpPHI. OTAEIbHBIE IPEICTaBUTEIH
CHHTETUYECKUX U UCKYCCTBEHHBIX MOJIMMEPOB:
(benonopopmanbaeruiHble CMOIbI, TOJUBUHIIXIOPH, Te(IIOH,
LEJLTYJIOU.

[TonsiTHEe 0 XMMHUYECKUX BOJIOKHAX. HaTypaiibHble, CHHTETHUECKHUE U
HCKYCCTBEHHBIE BOJIOKHA. OTAEIbHBIE MPEICTABUTEIN XUMUYECKIX
BOJIOKOH: alleTaTHOE (TpUaLeTaTHBIN I11EJIK) U BUCKO3HOE BOJIOKHA,
BUHUJIXJIOPUAHBIE (XJIOPUH), TOJUHUTPUIIbHBIE (HUTPOH ), IOJIMAMUTHBIE
(karpoH, HEeWJI0H ), o3 pupHbBIC (JTaBCaH).

JemoHcTpanus

PaznuuHble BU/IbI I1aCTMAcC ¥ BOJIOKOH.

[IpakTueckue 3aHATUA
1.O3HaKOMJIEHHE C CHHTETUYECKUMH U UCKYCCTBEHHBIMH MOJIMMEPAMH.

CamocTrosarenbHas pabota 00ydyaronuxcs

[ToBTOpEHME 1 3aKperyIeHHEe paHee U3Y4eHHOTo MaTepHana ¢
HCIIOJIb30BAHUEM KOHCIICKTA JICKIUH, pCKOMECHOBAHHBIX UCTOYHUKOB 1
JUTEPATypBl, TOATOTOBKA K IPAKTUYECKUM 3aHATHIM

Brimonnenue pedepara

Tema 16. XuMus 1 XU3Hb

CopepxaHue yaeOHOro MaTepHana;

12

Jlexuums

1. Xumus u opraHusM 4eaoBeKa.

XVMHYECKHUE JIEMEHTHI B OPraHU3Me uesnoBeka. OpraHndeckue u
Heopranuyeckue Beniectsa. OCHOBHbBIE )KU3HEHHO HEOOXOIUMbIE
COEIMHEHUS: OEJIKH, YTIIEBOAbI, dKHUPbI, BATAMUHBI. YTJIEBOIbI —
[JIaBHBIN UCTOYHMK 3HEPruu opranusma. Posib )kupoB B opranusme.
X0JIECTEPUH U €T0 POJIb B 310POBbE YEIOBEKA.

2.MuHepalbHbIe BELECTBA B MPOJAYKTaX MUTAHUS, MUILEBbIE JOOABKH.
COanancupoBaHHOE MMUTAHUE.

3. Xumus B OBITY.

Bona. KauecTBo Bosibl. Moromue u unctsinme cpeactra. [Ipasumna

¥2,¥4,¥5,31,32




6e301macHOi paboTHI CO CpeICTBAMH OBITOBON XUMUH.

[MpakTuyeckue 3aHATHsI
1. Onpenenennie KauecTBa BOIbI

CamocTtosaTenbHas paboTa 00ydJaronuxcs

[ToBTOpEHME U 3aKpEIJICHUE paHEee U3YUEHHOI'0 MaTepuasa ¢
UCIOJIb30BaHNEM KOHCIEKTa JIEKIIUH, PEKOMEHOBAaHHbBIX HCTOYHUKOB U
JUTEPATYpPhl, MOATOTOBKA K MPAKTUYECKUM 3aHATUSIM

Brimmonunenue pedepara

Pa3nen 4. buonorusa

Tema 17. buonorus -
COBOKYITHOCTb HayK O )KMBOU
npupoje. MeToibl Hay4YHOTO
[IO3HaHUs B OMOJIOTUHU

Conepkanue yueOHOTO MaTepuana:

12

Jlexnusa

1.2KuBas npupoaa kak 00bEKT U3y4yeHUs! OUOIOTHH.

MeTo/b1 uccie0BaHMsl )KUBOM MPUPOIbI B OMOJIOTHH.
2.0mnpeneneHue Ku3HU (C MPUBJICYEHUEM MaTepuaia U3 pasJeioB
(GU3UKY U XUMUN).

3.YpoBHU OpraHU3anuy KU3HU.

JlemoHcTparuu

MeTo/1bl TO3HAHUA JKUBOM TPUPOJIBI.

IIpakTHuyeckue 3aHATUS
1. YpoBHU opranuzanuu Xu3HU.

CamocrosTenbHas pabora 00yJaromuxcs

[ToBTOpEHME U 3aKpeIICHHE paHee N3YYeHHOI0 MaTepuasa ¢
MCII0JIb30BaHNEM KOHCIIEKTA JIEKLIUU, PEKOMEHJOBAHHBIX HCTOUHUKOB U
JUTEPATyphl, HOJTOTOBKA K MPAKTUYECKUM 3aHATHIM

Beinonnenue pedepara

V2,4,31,32

Tema 18. Kitetka

Cognepkanue ydeOHOro Matepuana:

12

Jlexuus

1.Mctopust n3ydeHus KJIETKHU.

OcHoBHBIE TIOJI0KEHUS KIETOYHOM Teopuu. KiteTka - cTpyKkTypHO-
GbyHKIMOHaIbHAs (3J€MEeHTapHas) eMHHIA KU3HU.

Crpoenue knetku. [IpokaproTel 1 3yKapuOThl — HU3LIKE U BHICIINE
KJIETOYHBbIE OpraHn3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH
sykapuoT. [ToBepxHOCTHBIN anmnapar. CXxeMaTHYHOE ONIUCaHUE
KUJKOCTHO-MO3aMYHOM MOJIETH KJIIETOYHBIX MEMOpaH.

[TuTonnazMa — BHYTPEHHSA Cpela KIETKH, OpraHONUbl (OpraHEeIuIbl).
Kiterounoe sapo. @yHKIUA A/1pa: XpaHEHHUE, BOCIIPOU3BEICHUE U
nepeaaya HacJleACTBEeHHOW HHPOPMALIUH, PETYIISIIS XUMHUYECKON

V1,¥2,¥3,¥5,31,32




AKTUBHOCTH KJIeTKU. CTPYKTypa M (PyHKIIUH XPOMOCOM. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI.

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

3. buonoruueckoe 3HaYeHNE XUMUYECKUX 1eMeHTOB. Heoprannyeckue
BEIECTBA B COCTaBe KJIETKH. POsib BOJIbI KaK pacTBOPUTEINISI U OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH cpeibl Oprann3mMoB. Heopranuueckre HOHBI.
YrneBoabl v TUNUAbI B Kietke. CTpykTypa v Ouosiorudeckue GyHKIHH
0eKOoB. AMUHOKHCIIOTBI — MOHOMEPHI 0eNKOB. CTpoeHHEe HYKJIEOTH IOB
U cTpykTypa nonunykiaeotuaubix neneid JJHK u PHK, ATO®.

Bupycer u 6akrepuodaru. Heknerounoe ctpoeHne, )KU3HEHHBIN UK 1
€ro 3aBUCHUMOCTb OT KJIETOUHBIX (popM Ku3HU. Bupycel — Bo3Oynurenu
WH(DEKIIMOHHBIX 3a00JICBaHMIA; TOHATHE 00 OHKOBUpYCcax. Bupyc
ummyHnogeduiuta yenoseka (BUY). [Ipopunakrruka BUY-undekumm.
JemMoHcTpanuu

CtpoeHue MoNeKyIbl Oenka.

Crpoenue monexynsl JJHK.

CrpoeHue KIeTKH.

CtpoeHue KIETOK MPOKapUOT U FYKapuoT.

CrtpoeHue Bupyca.

[IpakTueckue 3aHATUA
1.HabnroeHre KIeToK pacTeHUi U KUBOTHBIX O]l MUKPOCKOIIOM Ha
TOTOBBIX MUKPOITPEINApaTax U uX OMUCAHHUE.

CamocrosTenbHas paboTa 00y4aronmxcs

[ToBTOpEHME U 3aKpeIICHHE paHee U3yYeHHOI0 MaTepuasa ¢
UCII0JIb30BaHNEM KOHCIIEKTA JIEKLIUU, PEKOMEHJOBAHHBIX HCTOUHUKOB U
JUTEPATyphl, HOJTOTOBKA K MPAKTUUECKUM 3aHATHIM

Beinonnenue pedepara

Tema 19. Opraauzm

CoJnepkanue yueOHOTO MaTepuana:

12

Jlexus

1.Opranusm - eaAMHOE 1ENOE.

Mmuoroo6pa3ue opranuzMoB. OOMeH BEIIECTBOM U YHEPTUEH C
OKpYXKaroIIel Cpesloi Kak HeoOX0JUMOE YCIIOBUE CYIIECTBOBAHUS KUBBIX
CHUCTEM.

CnocoOHOCTh K CAMOBOCTIPOM3BEIACHUIO — OJTHA U3 OCHOBHBIX
0COOCHHOCTEH JKMBBIX OpraHU3MOB. J{eleHne KIIeTKH — OCHOBA POCTa,
pa3BUTHUS U Pa3MHOXKEHHS OPraHU3MOB. becroioe pa3MHOKEHHE.

V1,¥2,V3,¥5,31,32




[TosoBoii npouecce u Moa0BOE pasMHOXKEHHUE. OIMI0JOTBOPEHHE, ETO
Ouosiornyeckoe 3HaueHUe.

2.ITonsiTue 00 MHIMBUYaTbHOM (OHTOTEHE3), YMOPHOHATEHOM
(3MOpuoreHe3) u MoCTIMOPHOHAIILHOM Pa3BUTHH.

WupuBuayanbHOE pa3BUTHE YETIOBEKA U €T0 BO3MOYKHBIC HAPYIICHUSI.
3. O0mue npeAcTaBiIeHUs O HACAEACTBEHHOCTH U U3MEHUUBOCTH.
['eneTHuecKasi TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH
HacnenoBanus. HacnenoBanue npu3HakoB y yenoBeka. [lonoBsie
xpomocoMsl. ClierieHHoe ¢ 1ojioM HacnenoBanue. Hacnencrennble
00J1€3HM YeJI0BEKA, MX NPUYMHBI U ipoduiakTika. CoBpeMeHHbIE
NPEJCTAaBICHUS O TeHE U TEHOME.

['eneTHuecKre 3aKOHOMEPHOCTH M3MeHunBocTU. Kitaccuduxanus hpopm
W3MEHYMBOCTHU. BiMsiHue MyTareHOB Ha OPraHU3M YeIOBEKa.
[Tpeamer, 3a1auu U METO/IbI CeNEeKIMU. [ eHeTnYeckne 3aKOHOMEPHOCTH
cesnekuu. Yuenue H. V. BaBuiioBa o nenTpax MHoroodpasus u
IPOMCXOXKACHUS KYJIbTYPHBIX pacTeHUH. buorexnonorus, ee
JOCTHKEHUS, IEPCIIEKTUBBI PA3BUTHSI.

JlemoHcTparuu

OOMeH BellecTB U MPEBpallleHue YJHEPTUH B KIIETKE.

Jlenenue KaeTku (MUTO3, MEHO3).

CnocoOb1 6ecrosoro pa3MHOKEHHUS.

Om1010TBOpPEHUE Y PACTEHUI U AKUBOTHBIX.

WNunuBrayabHOE pa3BUTHE OPTaHU3MA.

HacnencrBeHHble 00JI€3HU YEIOBEKA.

BnusHue ankoronn3ma, HApKOMaHWH, KYpEHHUS Ha HACIIEICTBEHHOCTb.
Myrauuu.

MoudukanoHHas U3MEHYHBOCTD.

LlenTpBl MHOr0OOpPa3Hs U MPOUCXOXKIEHHS KYJIbTYPHBIX PACTEHUI.
HckyccTBeHHBIN 0TOOP.

HccnenoBanust B 00:1acTH OMOTEXHOJIOTHH.

[IpakTnueckue 3aHATHS
1.Pemienrie s3neMeHTapHbIX TEHETUUECKUX 3aau.

CamocTosrenbHas paboTa o0yyaronmxcs

[ToBTOpEHME 1 3aKpeIIeHHE paHee U3YYeHHOro MaTepHuaa ¢
HCIIOJIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMCHIOBAHHBIX KCTOYHUKOB U
JUTEPATyphl, TOATOTOBKA K IPAKTUYECKUM 3aHATHIM

Brimonaenue pedepara




Tema 20. Bun

CopepxaHue yaeOHOTO MaTepHaa;

14

Jlekusa

1.OBomOIMOHHAS TEOPHUS U €€ POJIb B (POPMHUPOBAHUN COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

Bupn, ero xpurepuu. [lonymnsanus kak cTpyKTypHas €JUHHULIA BUJIA U
sBosroLMH. CHHTETHYECKast TEOPHsI 3BOJIIOLUH. [IBIDKYyIIIME CHITbI
ABOJIIOIIMU B COOTBETCTBUU C CUHTETHYECKOM Teopuelt oo (CTI).
['eneTHueCcKre 3aKOHOMEPHOCTH BOJIIOLMOHHOIO IPOLIecca.
2.Pe3ynbTarhl HBOJIIOIUH.

CoxpaHeHue MHOrooopa3us BU0B KaK OCHOBA yCTOMUMBOIO Pa3BUTHUS
ouocdepsl. [IpuunHbI BEIMUpaHHs BUJOB. bHoIornueckuii mporpecc u
Ouosornyeckuii perpecc.

['noTe3bl MPOUCXOKIACHUS )KUZHU. Y CII0)KHEHHE )KUBBIX OPraHU3MOB Ha
3emJie B IPOLIECCE IBOJIIOLMHU. AHTPOIIOTE€HE3 U €70 3aKOHOMEPHOCTH.
Jloka3zaTenbcTBa POJCTBA YEIOBEKA C MIEKOMUTAIOIUMU KUBOTHBIMH.
3.Okonoruyeckue (pakTopbl aHTPOIIOTEHE3A.

VYcnoxHeHre NonyasUOHHON CTPYKTYpbl BUJia, U3TOTOBIIEHUE OPYIUIl
TPYyJa, Mepexo/l OT PACTUTEIBHOIO K CMELUIAHHOMY THUITy TUTaHUS,
UCHoJIb30BaHue OrHs. [losBIeHNE MBICIIUTEIBHON AESITENLHOCTU U
4JIeHOpa3enbHON peun. [IporcxoxaeHne yenoBeyeckux pac.
JeMoHCcTpannu

Kpurepun Buaa.

JIBrKyIIME CHIIBI DBOJIIOLIMH.

Bo3HukHOBEeHHE 1 MHOT0OOpa3ue MpUCIOCO0IEHUH y OpraHU3MOB.
Penkue u ucuesaromye BUIbL.

JIBroKymiyie cuibl aHTPOIIOTEHE3A.

[TpoucxoxaeHne 4eaoBeKa 1 YeI0BEYECKUX pac.

[TpakTHdeckue 3aHITHS
1.Oncanue ocob6eit Buaa mo MOpoIOTHIECKOMY KPUTEPHIO.
2. llomynsityst - CTPYKTypHasi AMHHIIA BUJIA, €AUHUIIA SBOIIOIUH.

CamocTosTenbHas paboTa o0yyaroumxcs

[ToBTOpEHME U 3aKpeIIeHUEe paHee U3Y4eHHOTo MaTepHaa ¢
HCIIOJIb30BAHUEM KOHCIICKTA JICKIIUH, PCKOMCHIOBAHHBIX KCTOYHUKOB U
JUTEPATyphl, TOATOTOBKA K MPAKTUYECKUM 3aHATHIM

Brimonaenue pedepara

V1,¥3,31,32

Tema 21.9xocucTeEMBI

CopepxaHue yaeOHOro MaTepuana;

15

Jlexnusa

V1,V3, ¥5,31,32




1.IIpeamer u 3aa4u SKOJIOTHHU

YueHnue 00 3K0IOTHYECKUX (PakTopax, ydeHHe 0 COO0IIecTBaxX
OpraHu3MOB, yueHHe 0 6rnocgepe. IKomoruueckue GaxTopsbl,
0COOCHHOCTH MX BO3JCHCTBHS. DKOJIOTUYECKasi XapaKTepUCTHUKA BHUIA.
[Tonsitre 06 skoNmOrHUecKkux cucreMax. Llenu nuranus, Tpodudeckue
YPOBHHU.

Buoreonenos xak sxocucrema. brorenos u 6noTon Kak KOMIOHEHTHI
OHoreoIeHo3a.

2.buocdepa — rimobanbHasi 5KOCUCTEMA.

Yuenue B. W. Bepnazackoro o 6nocdepe. Ponb )KUBBIX OpraHu3MOB B
ounocdepe. buomacca. buonorndeckuii KpyroBopoT (Ha mpuMepe
KpyroBoporta yriepoja). OCHOBHbIE HANIPaBICHUS BO3/ICHCTBUS YEIIOBEKA
Ha Ouochepy.

3. Tpanchopmanus ecTeCTBEHHBIX KOJIOTHYeckuX cucteM. OcoOOEHHOCTH
arpo’KoOCcCUcTeM (arporieHo30B).

JlemoHcTparuu

Me:XBUIOBBIC OTHOMICHUS: TAPa3UTH3M, XUIITHAYECTBO, KOHKYPCHIIUS,
CUMOHO3.

SIpyCHOCTB PaCTUTEIHHOTO COOOIIECTBA.

KpyroBoport yriaepoaa B 6uocdepe.

3armoBeTHUKY U 3aKa3HUKU Poccuu.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

1.CocraBienue cxeM rnepeaadn BEeIeCTB U SHEPTHH (LICTIeH MUTaHMS). 4
2. Dkosiornyeckre pakTopbl U UX BIUSHHE HA OPraHU3MBI.
CamocTtosarenbHas paboTa 00y4aronuxcs
[ToBTOpEHME 1 3aKperieHUe paHee U3y4eHHOTo MaTepHana ¢
UCTIOJI30BaHUEM KOHCIIEKTA JICKIINH, PEKOMEHIOBAaHHBIX HCTOYHUKOB U 5
JUTEPATypBl, TOArOTOBKA K MPAKTUYECKUM 3aHATHIM
Brimonaenue pedepara

[TpomesxyTouHas arTecTanus I[To uToram BTOpOro cemecTpa u3yuyeHHs JUCIUIUIUHBL: 9
muddepeHIIMpOBaHHBIN 3a4eT
HToro 3a 2 cemectp 139

Bceero 236




2.4. TemaTu4ecKHii IVIaH U COAEPKAHME TMCUMILINHBI 1JI51 3204HOM (opMBbI 00yUeHUs1

HaunmenoBanue pa3nenoB u Tem

Conepxkanue yaeOHOro MaTepraia U popMbl OpraHU3aUK JEITEIbHOCTH
o0yJaromuxcs

O0BeM yacoB

3HAaHUS U yMEHUS,
bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IPOTPAMMBI

Paznen 1. ®usuka

Tema 1. Beenenue

CopepxaHnue yueOHOro Marepuaa:

®duznka — QyHIaMEHTAIBHAS HAYKA O IPUPOJIC.
EcTecTBeHHO-HayUHBIN METO/I TO3HAHUS, €TO BO3MOKHOCTH U I'PAHULIBI
IPUMEHUMOCTH.

ODKCIIEPUMEHT U TEOpUs B MPOLIECCE MMO3HAHUS IPUPOIBI.
MonenupoBanue GU3NICCKUX SIBICHUH U MpoiieccoB. EcTecTBEHHO-
Hay4Has KapTHHAa MUPA U €€ BaKHEUILNE COCTABIISIOLINE.

EauHCTBO 3aKOHOB IPUPO/IBI M COCTaBa BEIIECTBA BO BCEeHHOM.
OTkpseITHA B (PU3HKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJIOTHH
IIPOU3BOJICTBA.

HpaKTI/I‘ICCKI/Ie 3aHATHUA
OTKpBITI/ISI B (1)I/I3I/IKC — OCHOBa Mmporpecca B TCXHUKE U TEXHOJIOTUHN
IMPON3BOJCTBA.

CamocTosTenbHast paboTa 00yJyaroumxcs

Beinonnenune qoMarineit KOHTPOJIbHOM paboThI

Brimonnenue pedepara

ITonroToBKa MUCBMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

10

¥2,V4,31,32

Tema 2. Mexanuka

Cognepxkanue ydeOHOro MaTepuarna:

Kunemaruka. Mexannueckoe asmxenue. Cucrema orcuera. Tpaexkropus
JIBUKECHUSI.

ITyts. [lepemerienne. PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
CxopocTh. OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JBHKEHUS. 3aKOH
cllokeHus ckopocTe. ['paduxu nBmxenus. CpeaHss CKOPOCTh PU
HEpPaBHOMEPHOM JIBH’)KEHMH. MTHOBEHHas1 CKOPOCTh. PaBHOYCKOpEHHOE
npsMOJIMHEHOe NBMKeHue. Y ckopenue. CBOOOIHOE MaieHue Tel.
KpuBonuneriHoe nBrxeHue. YioBas CKOpocTb. PABHOMEpHOE IBUKEHUE
10 OKPYKHOCTH. L{eHTpOoCTpEMUTEIIBEHOE YCKOPEHHUE.

Jnramuka. Macca u cuta. B3anmoaeiictBue Ten. 3aKOHbI THHAMHUKH.

V1,¥3,31,32




Cunel B mpupoze.

Crioco6b! u3mMepenus cuil. MiHepuuaabHas cucTeMa oTcueTa. 3aKoH
BCEMHUPHOTI'O TAroTeHus. HeBecoMocCTs.

3aKOHBI COXpaHEHUs B MexaHuKe. VIMITylIbe Tena. 3aKOH COXpaHECHHUs
UMITYJIbCA.

PeakTuBHOE nBMKeHHE. Mexannueckas padota. MomiHocTh. PaboTa cubl
TATOTEHUS, CUJIbl YIPYTOCTH U CUJIbI TPEHUS. MexaHndeckasi 3HEpPIus.
Kunernyeckas 3Heprus.

Kunernueckas sneprust u padora. [loreniuansHas SHEprus B
IPaBUTALlMOHHOM IIOJIE.

[TorennmanbHas YHEPTUS YIPYTO 1eHOPMUPOBAHHOTO TENA. 3aKOH
COXPaHEHHUs MTOJIHOM MEXaHUYECKON YJHEPIHUH.

JemMoHncTpanuu

OTHOCHTEIBHOCTD MEXAHUYECKOTO IBUKEHUS.

Buibl MeXxaHMYECKOTO ABUKEHHUS.

NuepTHOCTH TEII.

3aBUCUMOCTh YCKOPEHMSI T€JIa OT €r0 MAacChl U CUJIbI, IEUCTBYIOIIEH Ha
TENO.

PaBeHCTBO M IPOTUBOIIOIOKHOCTD HANIPABJIEHUSI CUJT IEHCTBUS U
IIPOTUBOAECUCTBHS.

HesecomocTs.

PeakTBHOE IBM)KEHUE, MOJIENIb PAKETHI.

V3MeHeHne YHepruy NPU COBEPIIEHUN PabOTHI.

HpaKTI/I‘-ICCKI/IC 3aHATUA

1
HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHSI OT MACCHI TeJa.
CamocrosTenbHas pabota 00yJaromuxcs
BoinonHenue gomaniHe KOHTPOIbHON paboThI 10

Beimonnenue pedepara
[TonroToBKa MUCbMEHHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI

Tema 3. OcHOBBI MOJIEKYTISIPHOM
(UBUKH U TEPMOTMHAMUKHU

CopepxaHue yaeOHOro MaTepuana;

MonekynsipHas pu3uKa. ATOMUCTHYECKAs! TEOPUsl CTPOECHUS BEIECTBA.
HabmroieHust 1 OnbITHI, MOATBEPKAAIOIINE ATOMHO-MOJIEKYJIIPHOE
CTpPOEHHE BelecTBa. Macchl U pasMepsl MOJIEKYIL. TennoBoe IBUKEHUE
yacTul BenlecTBa. bpoyHoBckoe nBrkeHue. MeanpHbli ras.
TemmepaTypa kak Mepa cpeiHel KHHETUYECKOW SHEPTHH YaCTHII.
YpaBHEHUE COCTOSIHUA UACATBHOT0 ra3a. M3omporeccsl U ux rpaguki.
OO0BsicHEeHHE arperaTHBIX COCTOSTHUI BelecTBa M (ha30BBIX MEPEXOI0B

V1,¥3,31,32




MEX/ly HUIMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX IIPEACTABICHUI.
CB43b MEXY JABJICHUEM U CPEHEH KHHETUUYECKOM SHEPrUuei MOJIEKYJ
raza. Pabora raza. Mojenb xuakoctu. [IoBepXHOCTHOE HATSKEHUE U
cmauuBanue. Kpucraminueckue u amopdusie Beuiectna. JKuakue
KpPHUCTAJLJIBL.

Tepmoaunamuka. Buytpennss sueprus. Pabota u Teroornada kak
CI0CcOObI U3MEHEHUS! BHYTpEHHEN aHepruu. [lepBblil 1 BTOpOI 3aKOHBI
TepMoMHaMuKH. [TpuHuunsl nqerictBus TermioBbix MamuH. KIT/]
TEIUIOBBIX JBUraresneil. TernoBble MalluHbl U UX IPUMEHEHHUE.
DKojoruveckue npo0aeMbl, CBsI3aHHBIE C IPUMEHEHHUEM TETIOBBIX
MAIIIUH ¥ TIPOOJIEMBbI SHEPTOCOCPEIKEHUS.

JlemoHcTparuu

JIBmxeHne OpOYHOBCKHX YaCTHII.

HMuddysus.

SIBieHMS TOBEPXHOCTHOIO HATSDKEHUS U CMAUMBAHUS.

Kpucranisl, amopdHbie BellecTBa, KUAKOKPUCTALITUYECKUE Tea.
V3MeHeHne BHYTPEHHEHN dHEpPruu TeJl IpU COBEPIIEHUH pabOTHI.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

HabumroieHus u onbIThl, NOATBEPKAAIOIINE ATOMHO-MOJIEKYJIIPHOE 1
CTPOEHHE BELECTBA.

CamocTrosarenbHas pabota 00ydyaronuxcs

Beinonnenne qoMarineit KOHTPOJIbHOM paboThI 10

Brimonnenue pedepara
[TonroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOMPOCHI

Tema 4. OcHOBBI
ANEKTPOAUHAMUKH

Cogneprkanue ydeOHOro MaTepuarna:

OnekTpocTaThka. B3anMmopaelicTBre 3apsKeHHbIX Tel. DIEeKTPUUYECKHM
3apsl. 3aKOH COXpaHEHUs JIEKTpUYecKoro 3apsaa. 3akoH Kymona.
DIEKTPOCTaTUYECKOE T0JI€, €F0 OCHOBHBIE XapaKTEPUCTUKU U CBA3b
MeXy HUMH. [IpOBOAHMKYN M U30IATOPBI B AJIEKTPOCTATUYECKOM II0JIE.
DnekTpuueckas eMKOCTh KOH/IEHCATOpa. DHEPrus 3JEKTPOCTaTHIECKOTrO
OJIS.

ITocTostHHBIN TOK. [ToCTOSIHHBIN 35ekTpryecknil ToK. Curita Toka,
HaIpsDKEHUE, dJIEKTPUUECKOE CONIPOTUBIIEHHE. 3aKkoH OMa /I yyacTKa
LEMH U TIOJIHOW JIEKTPUYECKOMN LIETIH.

PaboTa 1 MOIITHOCTH OCTOSTHHOTO TOKA. 3akoH J[oyns—IJIeHma.
TemoBoe NEHCTBUE IIEKTPUUECKOTO TOKA. DIEKTPUUECKUI TOK B
pa3IMYHBIX Cpellax.

V1,¥3,V5,31,32




MarunutHoe nojie. MarHuTHOE 1oJjie U €r0 OCHOBHBIE XapaKTEPUCTUKHU.
JlelicTBME MAarHUTHOTO MOJIS1 HAa MPOBOJHUK C TOKOM. 3aKOH AmIiepa.
Onektpoasurareinb. Cuia Jlopenna.

SIBiieHME ANEKTPOMArHUTHOM MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu. [pasuio Jlenna. Camonnaykiusa. UHIyKTUBHOCTh. DHEpPrust
MardUTHOTO TOJIS.

JeMoHcTpanuu

DJIeKTpU3anus Tell.

B3anmonencTeue 3apsyKeHHBIX TEIL.

Harpesanue npoBOJHUKOB C TOKOM.

OmneiT OpcTena.

B3anmoeiicTBre MPOBOJIHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

PaGoTa snekrpoaBurarens.

SIBneHre AIeKTPOMArHUTHON WHIYKITUH.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

COopKa JeKTPUIECKOH eNu 1 N3MEPEHUE CUJIBI TOKA M HANIPSDKEHHS Ha 1
€€ Pa3IMYHbIX YJaCTKAX.

CamocrosTenbHas pabora 00ydaromuxcs

BoinonHenue gomaniHe KOHTPOIbHON paboThI 10

Beimonnenue pedepara
ITonroToBKa MMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

Tema 5. Konebauus 1 BOJIHEI

CopepxaHue yueOHOro MaTepHana:

Mexannueckue kosebanus u BoiaHbL. CBOOOHBIE KoNebanus. [lepuo,
4acToTa M aMIUINTyaa KojeOaHuil. ['apmoHnueckue koaeOaHusl.
MaremaTtnueckuil ¥ Npy>KUHHBIM MasiTHUKH. [IpeBpalienne sHepruu npu
rapMOHUYECKUX KOJeOaHHIX.

MexaHnueckre BOJIHBI M UX BUJIbI. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBbHIE
BOJIHBI. YJIBTPa3BYK U €ro UCIOJb30BaHUE B MEIULIMHE U TEXHUKE.
DneKTpoMarHuTHbIE KoJiebaHus U BOIHBI. CBOOOAHbBIE
3IIEKTPOMAarHUTHbBIE KOJIEOaHMs.

Konebarenbublit koHTYp. @opmyna Tomcona. BeinyxkaeHHbie
3JIEKTPOMAarHUTHbIE KojeOaHus. ['apMOHIUECKUE FIEKTPOMArHUTHBIE
Kose0aHusl. JekTpuyeckuil pesoHanc. [lepemMeHHbIN TOK.
Onextporeneparop. [loxydyenue u nepenaya snektposneprun. [Ipodaemsr
SHEPTrOCOEPEIKECHHUS.

DJIEKTPOMarHUTHOE MoJ€. DJIEKTPOMAarHUTHbIE BOJHBL. CKOPOCTH

V1,¥3,¥5,31,32




AJIEKTPOMAarHUTHBIX BOJIH. [[pUHIIMIIBI paiOCBA3H U TEIEBUICHUS.
Hcrnonb3oBaHKe 37€KTPOMArHUTHBIX BOJIH PA3JIMYHOTO IUANAa30HA B
TEXHUUYECKUX CPEACTBAX CBS3M, MEAULIMHE, IPU U3YYEHUU CBOICTB
BEILECTBA.

CaetoBble BOJIHBI. PazBuTHe npeIcTaBICHUN O IPUPOAE CBETA. 3aKOHBI
OoTpakeHHUs U mpenomiieHus cBeta. Unrepdepenuus ceera. Judpaxius
cera. udpaxnuonnas pemerka. [lonsgpusanus csera. Jlucnepcus cBera.
JIunzel. @opMyiia TOHKOU JUH3BI. ONTHYECKHE TPUOOPHI.
JleMoHCTpanyuu

Konebanus MaTeMaTuyecKoro v MNpy>KUHHOTO MasTHUKOB.

Pabora snexTporeneparopa.

W3nydyeHue v npuem 3JeKTPOMarHUTHBIX BOJIH.

Pannocssss.

Pasnosxenue 6enoro ceera B CHEKT).

Wutepdepentms u nudpaxius cBeTa.

OTpaxxeHue 1 NpeJoMIICHHE CBETA.

OnTuyeckue npudopsl.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

. 1
M3yuenne konebaHnii MaTeMaTHYECKOT0 MasiTHUKA
CamocrosTenbHas paboTa 00yJaronmxcs
BoinonHenue gomaniHe KOHTPOIbHON paboThI 10

Beimonnenue pedepara
ITonroToBKa MMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

Tema 6. DeMeHTHI KBAHTOBOM
bu3uku

CopepxaHue yaeOHOro MaTepHana;

KBaHTOBBIE CBOMCTBa CBETa. PaBHOBECHOE TEIIIOBOE U3ITyUYCHHUE.
KBanToBas runoresa [Inanka. ®orosnexrpudeckuit 3¢pdexr. YpaBHeHHE
OiHmTeitHa U1 BHeIHero Gotosddexra. PortoH. [laBnenue ceera.
Jyanu3m CBOMCTB CBETA.

®usuka aroma. Mozaenu crpoerus aroma. OneiT Pezepdopna. [ToctynaTs
bopa. O6sicHeHE TMHEWYaTOTO CIIEKTPa BOJOPOAa HA OCHOBE KBAaHTOBBIX
noctynaros bopa. Iloryomenne u ucnyckanue cseta aromoM. KBanrosas
sHeprud. [IpuHIUI 1eWCTBUA U UCTIOJIB30BAHUE Ja3zepa. OnTrudeckast
CIIEKTPOCKOIINS KaK METOJ U3y4EHHUsI COCTaBa BEILECTBA.

®u3rKa aTOMHOTO Si7jpa U 3JIeMeHTapHbIX YacTull. CocTaB U CTpOEHUE
aTOMHOTO siipa. CBOMCTBA SIIEPHBIX CUI. DHEPTUS CBSI3U U AEPEKT MacChl
aTOMHOTO sipa. PannoakTuBHOCTH. BUibl pagrioakTHBHBIX
MIpeBpaIIeHui. 3aKOH paJIMOaKTUBHOTO pacnaaa. CBoicTBa

V1,¥5,31,32




MOHU3HUPYIOUIUX SIICPHBIX U3Ty4eHUN. PaoakTUBHbBIE U3TyUYEHUS U UX
BO3JICHCTBHUE HA KUBBIE OPraHU3Mbl. SaepHble peakuuu. SnepHas
SHEPreTUKA. DIIEMEHTAPHbIE YACTHIIBL.

DyH/IaMEHTAJIbHBIE B3aUMO/ICUCTBUSI.

JeMoHCcTpanyuu

dotordexkr.

DOTOIIEMEHT.

N3nyuyenue nazepa.

JInnelyaTele CIIEKTPHI PA3JIMYHBIX BEIIECCTB.

C4YeTurK MOHU3UPYIOIIUX U3JIYYEHUMN.

[IpakTrueckue 3aHATUSL

Wzyuenue untepdepeHinm u qudpakiiui cBeTa
CamocrosiTenpHas paboTa 00yJaromuxcs

BrlmmotHeHHE ToManTHel KOHTPOJIbHON PabOThI

Brimonnenue pedepara

IloaroToBKa NUCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

10

Tewma 7. Bcenennas u eé Conepxkanue ydeOHOro MaTepuarna:

SBOJIIOLUS Crpoenue u pazsurue Beenennoit. Kocmonorus. 3se3nbl. TepmosiaepHblit
cuHTe3. Mogens pacmupsitomeiics BeeneHHOM.

[Tpoucxoxaenune ConHeyHoit cuctemsl. [IpoToconnie u
npoToIuIaHeTHbIe obaka. O6pa3zoBanue iaHet. [Ipodiaema
CYIIECTBOBAHMS BHE3EMHBIX [[UBUIIM3AIUI.

CoBpeMeHHas (u3nyeckas KapTUHA MHpa. V1,31,32
[IpakTueckue 3aHATUA 1
1. O6pazoBaHue MiIaHerT.

CamocTtosarenbHas paboTa 00y4aronuxcs

Beinonnenne qoMarineit KOHTPOJIbHOM paboThI

Brimonnenue pedepara

ITonroToBKa MUCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

Paznen 2. Xumus. OGmiast 1 HeopraHuyeckast XMMHSL.

Tema 8. Beenenue Copneprxanue yueOHOTO MaTepuana:

1. Hogelimme 1OCTHXKEHUS XMMUYECKON HAYKH B TUIAHE Pa3BUTHUS
TEXHOJIOTUI

XuMH4YecKasi KApTUHA MUpa KaK COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. POJb XMMHHU B )KU3HU COBPEMEHHOTO OOIIIECTBA.
Hogelimme n10CTHXKEHNs XUMUYECKOM HAyKH B IIJIaHE PA3BUTHS
TEXHOJIOTHI: XUMHYECKasi TEXHOJIOTUSI — OMOTEXHOJIOT S -

v2,V4,31,32




HaHOTEeXHOJorus. [IpuMeHeHne OCTUKEHU COBPEMEHHOM XMMUU B
I'YMaHHUTapHOH cepe nesTeabHOCTH 001IecTBa.

IIpakTrueckue 3aHATUS

CamocrositenbHas pabora 00ydaromuxcs

Brinonnenue nomaniHel KOHTPOIBHOM paboThI

Beinonnenue pedepara

IToaroroBka NMCbMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIPOCHI

10

Tema 9. OCHOBHBIE HOHATHUA U
3aKOHBI XUMHUU

Conepkanue yueOHOTO MaTepuana:

[Ipenmer xumuu. BemectBo. AToM. Mosekyna. XUMUYECKUI JIEMEHT U
dbopMBI ero cymecTBoBaHUs. [IpOCThIE U CIIOKHBIC BEIIECTBA.
ATIOTpONUS U €€ TPUYUHBIL.

JemoHcTpanus

Hab6op mozeneit aTOMOB ¥ MOJIEKYII.

N3mepenue BemectBa. OCHOBHbIE 3aKOHBI XMMHUH. Macca aToMOB U
MOJIEKYJ. ATOMHas equHUIa Macchl. OTHOCUTENbHBIE AaTOMHAS U
MOJIEKyJIsipHas Macchl. KonraecTBo BelecTna.

ITocTostnHas ABoraapo. MonsipHas macca. 3akoH ABoraapo. MoJsipHbIi
00BeM razos.

3aKOH COXpaHEHUsl MacChl BEUIECTBA.

IIpakTrueckue 3aHATHS
Pacyersl mo xumuueckuM hopMyam.

CamocTrodarenbHas paboTa 00yJaronuxcs

Beinonnenune qoMarineit KOHTPOJIbHOM paboThI

Brimonnenue pedepara

ITonroToBKa MUCBMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

10

V1,¥3,31,32

Tema 10. Ileprognueckuii 3aKoH
u [lepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. 1.
MenneneeBa

Cognepkanue ydeOHOro MaTepuarna:

Otxkpeitue Ilepuoanueckoro 3akoHa. [lepuonnueckas cucrema
xuMudeckux anemeHToB [. 1. MeneneeBa kak rpagudeckoe
orobpaxkenue [lepuonuueckoro 3akona. [lepuoanueckuii 3akoH u
CHUCTEMa B CBETE YYEHUS O CTPOEHUU aTOMa. 3aKOHOMEPHOCTH U3MEHEHHUS
CTPOEHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB M XUMHUYECKUX CBOWCTB
00pa3yeMbIX 3JI€EMEHTaMHU MTPOCTHIX U CJIOKHBIX BEIIECTB. 3HAYCHUE
[Teproauueckoro 3akoHa u lleproanueckoil cucTeMbl XUMHUYECKUX
anemenToB J[. . MenneneeBa niist pa3BUTHS HAyKW U IOHUMaHUS
XUMHYECKON KapTHHbBI MUpA.

JemoncTpanus

Paznuunbie ¢popmbl [lepuoanueckoil cuCTEMbl XUMUYECKHX 3JIEMEHTOB /1.

V1,¥3,31,32




. Menneneena.

[TpakTHdeckue 3aHATHS
Paznuunsie popmbl [leproandeckoit CHCTEMbI XUMUYECKHX 3JIEMEHTOB /1.
H. Meunneneena.

CamocrosiTenpHas pabora 00yJaromuxcs

BrlimotHeHME 1oMantHel KOHTPOJIbHON PabOThI

Brimonuenue pedepara

[TonroroBKa MUCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOMPOCHI

10

Tema 11. Ctpoenue BemiecTa

CopepxaHnue yueOHOro Marepuana:

IIpupona xummudeckoil cBsi3u. KoBaneHTHas CBSA3b: HENOJIAPHAA U
nosisipHasi. onnas cBsa3b. Katnons! u annoHsl. MeTtaunueckas CBA3b.
Bonoponnas cBa3b. B3auMOCBsA3b KpUCTAUIMYECKUX PELIETOK BELIECTB C
pa3IMYHBIMU TUIIAMU XUMUYECKOU CBSI3H.

JemoHncTpanus

OO0pa31pl BEIIECTB U MAaTEPUAIOB € PA3IUYHBIMU THIIAMU XUMHUYECKOM
CBSI3U.

[IpakTuyeckue 3aHATHsI
OO6pa31ibl BEHIECTB U MATEPHAIIOB C PA3TMYHBIMUA TUITAMH XUMUYECKON
CBSI3H.

CamocTtosarenbHas paboTa 00y4aronuxcs

Beinonnenune qoMarineit KOHTPOJIbHOM paboThI

Brimonnenue pedepara

ITonroToBKa MUCBMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

10

V1,¥3,31,32

Tema 12. Boga. PactBopsl

Coneprkanue ydeOHOro MaTepuarna:

Bona B npupone, ObITy, TEXHUKE U Ha Tpou3BocTBe. Duznueckue n
XUMHYECKHE CBOMCTBA BOJIbl. 3arpsI3HUTENN BOABI M CIIOCOOBI OUHUCTKH.
KecTkas Bona u ee yMsAr4eHue.

OnpecHeHue Bo/bl. ArperaTHbIe COCTOSIHUS BOJIBI U €€ IEPEXObl U3
OJIHOTO arperaTHOro COCTOSIHUS B IPYTO€.

PacTBOpeHune TBepAbIX BEIIECTB U I'a30B. 3aBUCUMOCTh PACTBOPUMOCTH
TBEPABIX BELLECTB U ra30B OT TeMIepaTypbl. MaccoBast 10JIs1 BELIECTBA B
pacTBOpe Kak CIoco0 BBIPAXKEHUs COCTaBa pacTBOpA.

JemoHncTpanus

du3nyeckue CBOWCTBA BOJIbI: TOBEPXHOCTHOE HATSKEHHE, CMaulBaHUE.

HpaKTI/I‘-ICCKI/IC 3aHATUA
dusnyeckre CBOMCTBA BOJBI: HOBEPXHOCTHOC HATSXKCHUEC, CMAYMBAHUC.

CamocrosiTenbpHas pabora o0yJaomuxcs

10

V1,¥2,¥5,31,32




BrinonHenue nomaniHel KOHTPOJIbHOM paboThI
Beinonnenue pedepara
IToaroToBKa NUCHbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

Tema 13. XuMuueckue peakuuu

CopepxaHnue yueOHOro Marepuaa:

IlonsiTHE O XUMHUYECKON peakuyy. THUIIbI XMMUYECKUX PEaKIUH.
CxopocTb peakiui 1 (pakTopbl, OT KOTOPBIX OHA 3aBUCUT. TernoBoi

3¢ (heKT XUMHUYECKOH peakiiu. XUMUIeCKOe PaBHOBECHE U CIIOCOOKI €To
CMEIIICHUS.

JeMoHCcTpanyuu

XVUMHUYECKUE PEaKIIUU C BBIICICHUEM TETUIOTHI.

OO6paTUMOCTh XUMUYECKHX PEAKIIHA.

[IpakTueckue 3aHATUA

3aBUCUMOCTb CKOPOCTH XMMHUUYECKON peakLUH OT pa3In4YHbIX (PaKTOPOB 1
(TeMriepaTypbl, KOHIIEHTPAIH BEIECTB, IEHCTBUS KaTaIlu3aTOPOB)
CamocrosTenbHas pabora 00y4aronmxcs

BoinonHenue pomaniHe KOHTPOIbHON paboThI 10

Brmonunenue pedepara
[ToaroToBka MUCHbMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI

Tema 14. Heoprannueckue
COCJIMHECHHUS

Copepxanue yueOHOro MaTepuana;

Knaccugukanus HeopraHnueckux CoOeAMHEHUH U X cBoiicTBa. OKCHIBI,
KHCJIOTBI, OCHOBAHHUS, COJIU. XMMHUYECKNE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCMHEHHM B CBETE TEOPUH EKTPOIUTUYECKON
mucconnanuu. [Tonsatue o runponuse coneil. Cpena pacTBOPOB COJIEH:
KHUCHas, HEUTpalibHasl, 1meoyHada. Bogopoansiil nokasarens pH
pacTBopa.

Mertannsl u HemeTauibl. Metauibl. OOue Gpusndeckre U XMMHYECKHe
CBOWCTBA METAJIJIOB, 00YCJIOBJICHHBIE CTPOCHUEM aTOMOB M KPUCTAJUIOB U
ITOJIOKEHUEM METAJUIOB B 3JIEKTPOXUMHUYECKOM PsIly HAIPSKEHUH.
O6urme ciocoObl mosyyeHust MeTayuioB. CIIaBbl: YepHbIE U LIBETHBIE.
Koppo3ust meTasioB U ciocoObl 3alIMTHI OT HEe.

Hewmeranner. Obmiast XxapakTepUCTHKA ITaBHBIX MOATPYIII HEMETAIOB Ha
puMepe rajgoreHoB. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA
HEMETAaJUIOB.

BaxHelime coeIMHEHUST METAINIOB U HEMETAJUIOB B IPUPOJE U
XO35ICTBEHHOM AESITEIbHOCTH YEJIOBEKA. 3alUTa OKPYXKAIOLIEH Cpenbl OT
3arpsi3HEHMS TSOKEJIBIMU METaJNIaMHU, a30Ta, CEPBI, YIIEpoa.
JeMoHncTpauyuun

V1,V2,V3,¥5,31,32




B3aumoneiicTBue METAJUIOB ¢ HEMETAJUIAMHU (LIUHKA C CEPOM, aIFOMUHUS C
HO0M), pacTBOpaMH KHUCJIOT U IIEJTOYCH.

["'openue MeTayoB (LIMHKA, jKeJIe3a, MarHus) B KUCIOPOJE.
B3aumoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT C
MEIbIO.

BoccraHoBUTENBHBIE CBOMCTBA METAILIOB.

XUMHUYECKUE CBOWCTBA COEAMHEHUIN METAIIJIOB.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

1
Peakniuu oOMeHa B BOAHBIX PaCTBOpPaX AJIEKTPOJIUTOB.
CamocrosTenpHas pabora 00yJaromuxcs
BrlmmotHeHHE ToMalTHeld KOHTPOJIbHON PabOThI 10

Brimonnenue pedepara
IToAroTOBKa MHCHMEHHBIX OTBETOB HA KOHTPOJIbHBIC BOPOCHI

Pasnen 3. Xumus. Oprannyeckast XUMHUSL.

Tema 15. Opranunyeckue
COeTMHEHUS

Copneprkanue ydeOHOro Marepuarna:

OcHOBHBIE IOHATHS OPraHUYECKON XUMHUU U TEOPHsI CTPOCHUS
opraHnyeckux coenuHenuii. [lonarue nsomepun. Buabsl nzomepuu:
CTPYKTYpHas (YIJIepoIHOTO CKeJeTa, OJI0KEeHHsI KpaTHOM CBSI3U UM
(GyHKIIMOHAJIBHOW IPYIIIbI), IPOCTpaHCTBEHHAsA. MHoroobpasue
OpPraHMYECKHUX COECTUHEHHM.

Yriesopopoasl. IIpenensHblie U HENPEAEIBHBIE YTIEBOIOPOMIBI.
CrpoeHue yrieBoJopoI0B, XapaKTEPHbIE XUMUYECKHE CBOMCTBA
yraesonopoaos. IIpencraBurenn yriaeBogoOpoOOB: METaH, dTUIIEH,
arieTusieH, 6ensou. IIpumeHenue yriaeBogopoa0B B OPraHU4ecKOM
cunTtese. Peaknus nomumepusanuu. Hede, ras, kaMeHHBIN yrosib —
IIPUPOJHBIE HCTOUYHUKH

YII€BOIOPOAOB.

Kucnopoaconepxkamue oprannueckue Bemiectsa. CoupThl, KapOOHOBBIE
KHUCJIOTBI U CJIOKHBIE A(UPBI: UX CTPOSHUE U XapaKTepHbIe XUMHUECKHE
cBoiicTBa. [IpencraBureny KMCIOpOACOAEpKAILNUX OPraHUIECKUX
COEIMHEHUI: METUJIOBBIN 1 STUJIOBBIN CIIUPTHI, TJINLIEPUH, YKCYCHAS
KHCIIO0Ta. MbLIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. JKUPHI Kak
CIIOKHBIE dPUPBI.

VYrieBoabl: TIIOKO3a, Kpaxmall, LEeJUIH0II03a.

A3oTconepikalie OpraHn4eckie CoeIMHEHN. AMUHBI, aMUHOKHCIIOTBI,
6enku. CtpoeHue u ouonornueckas QyHKIUs OeNKOB. XUMUYECKHE
cBoiicTBa OesKoB. I eHeTHyecKas CBsA3b MEXy KJIaCCAaMU OpPraHHMYECKUX

V1, ¥2,¥3,31,32




COCIUHCHMI.

JeMoHcTpanuu

[TonydyeHue 3THIIEHA U €0 B3aUMOJICHCTBUE C PACTBOPOM IIEpMaHTaHaTa
KaJiisi, OPOMHOM BOJIOM.

Peakmus momy4eHust yKCyCHO-ITHIOBOTO d(upa.

KauecTBenHas peakiys Ha TJIULIEPHH.

LIBeTHBIE peakuu OETIKOB.

[Tnactmacce! u BosokHa. [Tonsitue o mmactmaccax. TepMoruiacTuaHbIE U
TEPMOPEAKTUBHBIE OJUMEphL. OTaeNbHBIC PEACTABUTEIN
CHHTETUYECKHUX U UCKYCCTBEHHBIX MOJUMEPOB:
(dbeHom0popMaTbICTHIHBIE CMOJIBI, TOJIMBHHIIXIIOPUI, Te(IIOH,
HEJUTYJIOHI.

[TonsiTne 0 XxuMHUECKUX BOJIOKHAX. HaTypasibHbIe, CHHTETUYECKUE U
HCKYCCTBEHHbIE BOJIOKHA. OT/IeNbHbBIC MPEJCTABUTENN XUMUYECKUX
BOJIOKOH: alleTaTHOE (TpHUALIETATHBIN IIEJIK) U BUCKO3HOE BOJIOKHA,
BUHWJIXJIOPUIHBIC (XJIOPHH ), TOJIMHATPUIbHBIC (HUTPOH ), TTOJIMAMHIHBIC
(kampoH, HEWJIOH), momdupHBIC (JIaBCaH).

JlemoHcTpanus

Paznuunble BUIEI IIJIACTMACC M BOJIOKOH.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

O3HaKOMJIEHHE ¢ CUHTETUYECKUMHU U UCKYCCTBEHHBIMH ITOJIMMEPaMH. 1
CamocrosTenbHas pabota 00yJaromuxcs
BoinonHenue gomaniHe KOHTPOIbHON paboThI 10

Beimonnenue pedepara
ITonroroBKa MMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

Tema 16. XuMHus 1 XKU3Hb

CopepxaHue yaeOHOro MaTepHana:

XHUMHS ¥ OpraHU3M YeJIOBEeKa. XMMHUUYECKHE DJIEMEHTHI B OpraHU3Me
yenoBeka. OpraHnyeckue U Heopranndeckue Bemectsa. OCHOBHbIE
YKU3HEHHO HEOOXO/IMMbIE COeTUHEHHS:

OemKu, YTaeBObl, )KUPbI, BATAMHHBI. YTJIEBO/Ibl — IJIaBHbIH HCTOYHHUK
SHEpPruu opranu3Ma. Posb xupoB B opranusme. X0JECTEPHUH U €T0 pOJib B
310POBBE YEIIOBEKA.

MunepasnbHble BEllecTBa B MPOIyKTaX MUTAHUS, MUIIEBbIE JOOABKH.
CO6anancupoBaHHOE MTUTAHUE.

Xumus B 0iTy. Boma. KadectBo Boapl. Morolye u YUCTSIIINE CPECTBA.
ITpaBuia Ge3omacHoi paboOThI CO CpeicTBaMU OBITOBON XUMHH.

¥2,¥4,¥5,31,32




IIpakTrueckue 3aHATUA
OnpeneneHne KayecTsa BOJbI

CamocrosTenpHas pabota 00yJaromuxcs

BrlimontHeHHE 1oMantHel KOHTPOJIbHON PabOThI

Brimonuenue pedepara

[TonroroBKa MUCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOMPOCHI

10

Paznen 4. buonorusa

Tema 17. buonorus -
COBOKYITHOCTb HayK O )KMBOU
npupoje. MeTobl Hay4HOTO
[IO3HaHUs B OMOJIOTUHN

Conepkanue yueOHOTO MaTepuana:

JKuBas mpupoja Kak 00bEKT U3ydeHHUsT OMoJIoTur. MeToabl
WCCJICIOBAHMSI )KUBOUM MPUPOIbI B Ononoruu. OnpenencHue Ku3Hu (¢
MPUBJICYCHUEM MaTepualia U3 pas3iesioB GU3UKUA U XUMUH). Y pOBHU
OpraHU3aLNU KU3HHU.

JlemoHcTparuu

YpoBHM OpraHuU3alnH KU3HU.

MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.

[IpakTrueckue 3aHATHS
YPpOBHU OpraHu3alMM KU3HU.

CamocrosiTenpHas paboTa 00yJaromuxcs

BrlmmotHeHHE ToManTHel KOHTPOJIbHON PabOThI

Brimonnenue pedepara

IloaroToBKa NUCHbMEHHBIX OTBETOB HA KOHTPOJIBbHBIE BOITPOCHI

10

v2,4,31,32

Tema 18. Kitetka

Cogneprkanue ydeOHOro MaTepuarna:

HCTOpI/I}I HU3YUCHUSA KIICTKH. OCHOBHBIC TTOJI0KEHHS KICTOYHOM TCOpHHU.

Krerka - cTpykTypHO-(yHKIIMOHANBbHAS (3JIEMEHTapHAas) €AUHULIA KU3HHU.

Crpoenue knetku. [IpokaproTel 1 3yKapuOThl — HU3LIME U BHICIINE
KJIETOYHBIE

oprau3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
[ToBepxHocTHBIN anmapaT. CXxeMaTHYHOE OTTMCAHUE KUIKOCTHO-
MO3aMYHON MOJIENTH KJIETOYHBIX MEMOpaH.

[{uTomnazmMa — BHYTPEHHSS cpefia KJIETKHU, OPTraHOUAbI (OpTaHEIIb).
Kierounoe anpo. @yHkuus siapa: XpaHeHUE, BOCIIPOU3BEIECHUE U
nepegava HacJlIeICTBEHHOW NH(OpMAaLIUY, PETYISIUS XUMUYECKOM
AKTUBHOCTH KJIeTKU. CTpYKTypa 1 (PyHKIIUH XPOMOCOM. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI.

MarepuanbHOE €IUHCTBO OKPYKAIOIIEr0 MUPA U XUMHUYECKHUM COCTaB
JKMBBIX OpPTraHHU3MOB. brnonorndeckoe 3HaueHNE XUMHYECKHUX DJIEMEHTOB.
Heoprannueckue BeniecTsa B COCTaBe KJIETKU. Poiib BOJbI Kak
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pacTBOpUTENS 1 OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH Cpesibl
opranu3MoB. Heopranmueckuie HOHBI. YTJIEBOJIbI U JUIH/IBI B KIETKE.
Crtpykrypa u 6nonorudeckue QyHKIUHA OSIKOB. AMUHOKUCIOTBI —
MOHOMEpBI 6e1K0oB. CTpOoeHUE HYKICOTUIOB U CTPYKTYpa
nonmnykieoTuanbix neneit JIHK u PHK, ATO.

Bupyce! u 6akrepuodaru. Hekiierounoe ctpoeHue, >KU3HEHHBIH LUK U
€ro 3aBHCUMOCTD OT KJIETOUHBIX ()OpPM KHU3HH. Bupycsl — Bo30ynuTenu
MH(pEKIMOHHBIX 3a00J1eBaHMii; MOHATHE 00 OHKOBUpYcax. Bupyc
ummyHoaedunura gyenoseka (BIY). [Ipodunaxtuka BUY-undpexunn.
JeMoHcTpanuun

CrpoeHne MOJIEKyIbI OeTKa.

Crpoenune monekyins! JJHK.

CrpoeHue KIeTKHU.

CtpoeHue KIETOK MPOKAPUOT U FYKAPHUOT.

Crtpoenue Bupyca.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

HabumroneHne kneTok pacTeHU U )KMBOTHBIX 110J] MUKPOCKOIIOM Ha 1
TOTOBBIX MUKpOIIpenapaTax U X ONMCAHHUE.

CamocrosiTenpHas paboTa 00yJaromuxcs

Beinonnenne qoMariHeit KOHTPOJIbHOM paboThI 10

Brimonnenue pedepara
[TonroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOMPOCHI

Tema 19. Opranuszm

Cogneprkanue ydeOHOro MaTepuarna:

Opranusm - eauHoE 11e0e. MHOrooOpasue opranuzmMoB. OOMeH
BEIIIECTBOM U DHEPIHel ¢ OKpYKaIoIIen Cpeoi Kak He00X0uMoe
YCIIOBUE CYIICCTBOBAHUS KHUBBIX CHCTEM.

Cnoco0OHOCTh K CaMOBOCTIPOU3BEICHUIO — OJTHA U3 OCHOBHBIX
O0COOCHHOCTEH JKMBBIX OpraHU3MOB. J[elieHrne KIIETKH — OCHOBA POCTa,
pa3BUTHUSA U Pa3MHOXKEHHS OPraHu3MOB. becnonoe pa3MHOXKEHHUE.
[TonoBo# mporece u MojaoBoe pa3zMHOKEeHUE. OII0J0TBOPEHHUE, ETO
OMOJIOTUYECKOe 3HAYCHHE.

[TonsiTrie 06 MHAMBUAYAIBHOM (OHTOTEHE3), SMOPHOHAIBHOM
(oMOpHOreHe3) U MoCTIMOPHUOHAILHOM pa3BUTUU. IHAUBHIyaTbHOE
pa3BHUTHE YEJIOBEKA M €T0 BO3MOXHBIC HAPYIIICHUS.

OO0mue nmpencTaBieHus O HACIEICTBEHHOCTH U U3MEHYHBOCTH.
['eHeTnYeckass TePMUHOIIOTHS U CUMBOJIUKA. 3aKOHOMEPHOCTH
HacyieoBanus. HaciemoBanue nmpu3HakoB y denoBeka. [1otoBeie
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xpomocoMsl. ClierieHHoe ¢ IojioM HacnenoBanue. HacnencteeHHbIe
00J1€3HM YeJI0BEKA, MX IPUYMHBI U ipoduiakTika. CoBpeMeHHbIE
NPEJICTAaBICHUS O TeHE U TeHOME.

['eneTHuecKre 3aKOHOMEPHOCTH n3MeH4nBOCTU. Kitaccuduxanus popm
U3MEHYMBOCTHU. BiinsiHue MyTareHOB Ha OPraHU3M YeI0BEKa.
[Tpenmer, 3a1auu U METO/IBI CENEKIMHU. | eHeTHYeCKre 3aKOHOMEPHOCTH
cesnekuuu. Yuenue H. V. BaBuiioBa o nenTpax MHOroodpasus u
IPOMCXOXKACHUS KYJIbTYPHBIX pacTeHUH. buorexnomnorus, ee
JOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTHS.

JeMoHcTpanuun

OOMeH BellecTB U NpeBpallieHue S3HEPTUU B KIIETKE.

Jenenue kiaeTku (MUTO3, MEi03).

Crioco0b1 0ecronoro pa3MHOKEHHS.

Om1010TBOpPEHUE Y PACTEHUIN U AKUBOTHBIX.

WupuBrayabHOE pa3BUTHE OPTaHU3MA.

HacnencrBeHHble 001€3HU YeIOBEKa.

Bnusaue ankoronn3ma, HApKOMAaHUH, KYPEHUsSI Ha HACIIEACTBEHHOCTb.
Myranuu.

MoudukanoHHast U3MEHYUBOCTD.

LleHTpBI MHOrO0OOPa3Hst U MPOUCXOXKAECHUS KYIbTYPHBIX pACTEHUH.
HckyccTBeHHBIN 0TOOP.

VccnenoBanust B 001acTH OMOTEXHOJIOTHH.

[IpakTueckue 3aHATUA
1.Pemiennie sneMeHTapHBIX TEHETUYECKUX 3aau.

CamocTtosarenbHas paboTa 00y4aronuxcs

Beinonnenune qoMarineit KOHTPOJIbHOM paboThI

Brimonnenue pedepara

ITonroToBKa MUCBMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

10

Tema 20. Bun

CoJnepkanue yueOHOTO MaTepuana:

OBOJIOIMOHHAS TEOPUs U €€ POJib B GOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYy4YHOI KapTHHBI Mupa. Bun, ero kpurepuu. [Homynauus
KaK CTPYKTYpHas €IMHUIA BUA U 3BoJOLMU. CHHTETHYECKas TEOpus
ABOJIFOLIMH. J[BHXKYIIME CHIIBI DBOJIIOLIUN B COOTBETCTBUU C
cuHTeTHueckoil reopueit aBosonuu (CTI). ['enernueckue
3aKOHOMEPHOCTH HBOJIOIIMOHHOIO MpoLecca.

Pesynbrats! 3Bomonnn. CoxpaneHre MHOrooOpas3us BUJIOB KaK OCHOBA
ycroiunBoro pazputus 6uochepsl. [lpuunHbl BBIMUpaHus BUJOB.
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Buonornueckuii nporpecc 1 GMOIOTUYECKHIA perpecc.

['unoTe3bl IPOUCXOKICHUS JKU3HU. Y CIIO)KHEHUE )KUBBIX OPraHU3MOB Ha
3emJie B IPOLIECCE IBOJIIOIMHU. AHTPONIOTE€HE3 U €r0 3aKOHOMEPHOCTH.
Jloka3zaTenbcTBa pOACTBA YEI0BEKa C MICKOIUTAOIIMMH KUBOTHBIMHU.
Okonoruyeckue (HakTopbl aHTPOIIOTEHE3a: YCIOKHEHHE MOMYSIIHOHHON
CTPYKTYpPBI BUJ1a, U3TOTOBJICHUE OPYIUU TPYAA, IEPEXO OT
PaCTUTENBHOIO K CMEIIAHHOMY THUITY IIUTaHUs, UCIIOJIb30BAHUE OTHS.
[TostBiIeHHE MBICTUTEIIBHOMN IEATENBHOCTH U WICHOPA3AEIbHON PEUH.
IIpoucxoxkaeHNE YETOBEYECKUX pac.

JeMoHcTpanuun

Kpurepuu Bua.

[Tonmynsiuyst - CTpyKTypHasl EAMHULIA BUJA, €AUHULIA dBOJIIOLUH.
JIBHKyIIME CHJIIBI DBOJIIOLMH.

Bo3HukHOBEeHHE 1 MHOT0OOpa3ue MpUCIOCOOICHUN Y OPraHU3MOB.
Penkue u ucuesaromue BUIBL.

JIBroKymiye cuibl aHTPOIIOTEHE3a.

IIponcx0oxkaeHUE YETOBEKA U YEIOBEUYECKUX pac.

[pakTHyecKre 3aHITUS
Omnucanne ocoOelt Buaa Mo MoppoIornIecKOMy KPUTEPHIO.

CamocrosTenbHas pabora 00yJaromuxcs

BoinonHenue gomaniHe KOHTPOIbHON paboThI

Beimonnenue pedepara

IToaroToBKa MUCHBMEHHBIX OTBETOB HA KOHTPOJIBLHBIE BOIIPOCHI

10

Tema 21.9xocucTeMBI

CopepxaHue yaeOHOro MaTepHana;

[TpenMeT u 3a1a4u KOJIOTUU: yYeHUE 00 IKOJOTHIECKHX (haKTopax,
Y4EHHE O COOOIIECTBAaX OPraHU3MOB, YUEHHE 0 Onocdepe.
Dkonorudeckue GPakTopbl, 0COOEHHOCTH UX BO3JCHCTBHUS.
DKoornyeckas XapakTepucTuka Buaa. [ToaTue 06 HK0IOrundIecKnx
cuctemax. llenn nutanus, Tpoduueckre ypoBHH.

Buoreorenos kak 3xocucreMa. BHoIeH03 1 OMOTOI KaKk KOMIIOHEHTHI
OuoreoreHo3a.

buocdepa — rmobanpHas skocucreMa. Yuenue B. 1. Bepraackoro o
6uocdepe. Pousb xuBbIX Oprann3MoB B Ouocgepe. buomacca.
buonornueckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa yrieposa).
OcCHOBHEBIE HaIIPaBJICHHUS BO3/ICHCTBHSI YeJIOBEKa Ha Onocdepy.
Tpanchopmaliys eCTECTBEHHBIX KOJOTHYECKHX cucTeM. Oco0eHHOCTH
arposKOCUCTEM (arpoIrieHO30B).

V1,V,¥5,31,32




JeMoHcTpauyuu

Dkonorudeckre PakTopbl U UX BIUSHUE HA OPTraHU3MBI.
Me:XBUIOBBIC OTHOIIIEHUS: TTAPA3UTU3M, XUIIIHUYECTBO, KOHKYPEHITHS,
CUMOHO03.

SpycHOCTh PacTUTENHHOTO COOOIIECTRA.

KpyroBoport yriepona B 6uocdepe.

3anoBeIHUKHU U 3aKa3HUKU Poccuu.

[TpakTuyeckue 3aHATHS
CocTaBiieHHE CXEM IIepelauy BEIIECTB U SHEPTUH (LIenel UTaHus).

CamocrostenbHas pabora o0ydaromuxcs
BoinonHenue gomaniHe KOHTPOIbHON paboThI

Beinonnenue pedepara 16
ITonroroBKa NMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI
[Ipomexxyrounas arrecranus 3amuTa 1oMaliHel KOHTPOJIbHON paboThl 1
HuddepennmpoBaHHbIii 3a4eT 1
Bcero 236
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3. YCJOBUS PEAJIM3ALIMU TIPOTPAMMBI IMCLIATIJIMHBI

3.1. TpeOboBanusi K MUHMMAJbHOMY MATEPUAJIBLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus MPOrpaMMBbl JTACIIUILIINHEBI «b/1.07 EcTtecTBO3HAHUEY
npeanosjaraeT Haiauuve B MNpodecCHOHATBHOM 00pa3oBaTelIbHOM OpraHu3alluy,
peanu3yromieii 00pa3oBaTebHYI0 TPOTPaMMy CpPeIHEro oOmero oOpa3oBaHUS B
npenenax ocBoeHuss OIIOIT CIIO na 6a3e ocHOBHOTO 0OOmIETO 00pa3oBaHUA,
y49eOHBIX KaOMHETOB, B KOTOPHIX MMEETCS] BO3MOXKHOCTh 00€CIIeUnUTh CBOOOTHBIN
noctyn B MHTepHeT BO BpeMs ydeOHOTro 3aHSTHSI U B MEPUO] BHEYy4yeOHOMU
NEATETLHOCTH 00YYaIOIINXCSl.

[Tomemnienne KaOMHETOB JOJDKHO YAOBIETBOPATH TpeOoBaHusM CaHUTAPHO-
snuAemMuosorndeckux npasuil 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM OOOpYJOBAaHHEM, YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUSX, B
TOM YHCIIE CHEIUATM3UPOBAHHOM y4eOHOM MeOeNbl0 M CpeACTBaMU OOYy4YeHUS,
JIOCTATOYHBIMH  JJI1  BBIMIOJHEHUSI TpPEeOOBaHUNM K  YPOBHIO  MOJATOTOBKHU
oOydJarommxcs.

B xabuHeTax J0MKHO OBITH MYJBTUMEIUHHOE 000PYI0BaHUE, TIOCPEACTBOM
KOTOPOTO YYaCTHUKMA 00pa3oBaTEIbHOTO TMpollecca MOTYT MPOCMATPUBATH
BU3yalbHYI0 HMHGOpPMAILUI0 [0 €CTECTBO3HAHUIO, CO37aBaTh IPE3CHTAIUHU,
BUJICOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B cocra  y4eOHO-METOAMYECKOTO W  MaTepHAIbHO-TEXHUYECKOTO
obOecrieueHus: MPOTrpaMMbl TUCIUIUIMHBI « ECTecTBO3HAHKE BXOJIAT:

® MHOTO(QYHKIIMOHAIBHBIN KOMILJIEKC MpPErno/iaBaTes;

® HarIAAHBIC MOCOOHMS (KOMIUICKTHI YUEOHBIX TaOJMIl, TUIAKaTOB, MOJIESIH
00BEKTOB, MOPTPETHI BHIAIOMINUXCS YUCHBIX U . );

¢ HGOPMAIIMOHHO-KOMMYHUKATUBHBIC CPECTBA;

® HKPAHHO-3BYKOBBIC MOCOOUS;

® KOMIUIEKT AJIEKTPOCHA0KEHUSI KAOUHETOB;

® TEXHUYECKHE CPEJICTBA OOYUCHUS;

® JEMOHCTpallMOHHOE  oOopynoBaHue  (oOlIero  Ha3HA4YEHUS U
TEMaTU4YeCKue HabophbI);

e jaboparopHoe oOOpynoBaHuE (OOIIEr0 HAa3HAYECHUS W TEMaTUUYECKHE
HA0OpbI, B TOM YHCIIE JJIsi TMOCTAHOBKU JEMOHCTPAIIMOHHOTO W YYEHHYECKOTO
HKCIIEPUMEHTA, PEAKTUBHI);

® CTaTUYECKuEe, JAUHAMUYECKHUE, JEMOHCTPAIMOHHBIE M Pa3IaTOYHBIC
MOJIEIIH, BKJIFOYasi HAaTypaJibHbIe OOBEKTHI;

e BCIIOMOTaTelbHOE 000PYyA0BaHUE.

O6GopynoBaHne KaOWHETAa €CTECTBO3HAHUA: paboyee MECTO MperoaBaTelis;
MeOenb yYdeHUYecKas; MOCKa; MKad s HaIJBIIHBIX MOCOOWM M 00OpYyIOBaHMS,
MEPCOHAIBHBIA KOMIBIOTEP; MAHOMETDP JKHAKOCTHBIA (JE€MOHCTPALMOHHBIN);
O0apometrp-anepoun bP-52; mpubop s aeMOHCTpanuu — B3aWMOJICHCTBUS



41

AIIEKTPUYECKUX TOKOB; IPUOOpP 71 IEMOHCTPAIMH AJIEKTPOMATHUTHONW MHTYKIIUU
(toku ®YKO); naboparopHsiii Habop «lcciaemoBaHue H30MPOIECCOB B Tazaxy;
JNEMOHCTPALIMOHHbIE ~ Y4eOHbIE  IJIaKaThl; KOMIUIEKT  BHJICOJEMOHCTpAllUU
«Dusuka», «TBOpLEI aTOMHOTO BEKa»; JIEKTPOHHBIA 00pa30BaTEIbHBIA KOMILIEKC
«bubnuorexka HArISAHBIA MOCOOUI» KOMILJIEKT TAaOIMI] MO XUMHUU Pa3aTOUYHbIX
«Knaccudukarms u HOMEHKJIaTypa OpraHUYeCcKuX COCIMHEHUIY;
JIEMOHCTPALIMOHHBIE YYeOHbIE TIaKaThl; TAOIUIBI TEMOHCTPALIMOHHBIE; KOMILJIEKT
pOOUpPOK; COOPHUK JAEMOHCTPAIMOHHBIX OMBITOB «IIIKONMBHBIA XHUMHYECKHUIT
OKCIIEPUMEHT», KOJUICKIUS HAyYHO-TIOMYJSIPHBIX  (PUIBMOB, OWHOKYISPHBIN
mukpockorn KS —is Duoso TM RS 083; xomIutekT MukporpenaparoB «Oo0mmas
ounonorus»; komiekuus «llIkonpHBIM repOapuii»; NEMOHCTPALMOHHBIE y4eOHBIE
IJIaKaThl; KOMILJIEKT BUJIC0JIEMOHCTPALUU «Ypoku ouonorum,
«MynbTUMEIUITHOE CONPOBOXKACHUE YPOKOB», «l'eHeTuka», «3emiisl: pa3BUTHE
KUZHI», «IKOJIOTHUS»; KOMIUIEKT MOPTPETOB J1Jisi KaOUHETa OMOJIOTHH.

Texnuueckue cpenctBa oOydeHHs: HOYTOYK, Ha KOTOPOM YCTaHOBIJIEHO
nporpammuoe  obecmeuenue  MS  Office:  Word, Excel, Power Point;
MyJbTUMEANIHOE 000pyaoBaHue (TPOEKTOp, dKpaH); MH(MOPMALMOHHBIA CTEH[;
KOMIUIEKT HarJIsIHBIX TOCOOUH.

3.2. Undpopmanmnonnoe odecneyeHue 00yueHust

3.2.1. OcHOBHbBIE HCTOYHUKH

1. I'abpuensn O. C. EcrectBo3Hanue. ba3oBbiii ypoBeHb. 10 Ki1.: yaeOHUK —
3-e u3x., crepeoturn. / O.C. I'abpuensu, N.I'. Octpoymos, H.C. ITypeimesa, C.A.
Cnanxos, B.M. CuBornasos. - Mocksa: Jpoda, 2014. - 334 c. - ISBN 978-5-358-
13366-2. - URL: https://ibooks.ru/bookshelf/341151/reading (3mekTpoHHOE
U3JIaHNE)

2. N3eprun O.T. ®usuka: yueonuk nis 10 kmacca o61ieo0pa3zoBaTeIbHBIX
opranmzanuid. / 2.T. U3zeprun. - Mocka: Pycckoe cinoBo, 2021. - ISBN 978-5-
533-02002-2. - URL: https://ibooks.ru/bookshelf/374943/reading (s1ekTpoHHOE
U3JIaHNE)

3.3axapoB B.b. buonorus. O6mas 6uonorus: yueonuk mis 10-11 kmacca
obmeoOpa3oBarenbHbIXx opranu3anuid. / B.b. 3axapoB, H.M. PomanoBa, E.T.
3axapoBa. - Mocksa: Pycckoe cnoBo, 2021. - ISBN 978-5-533-01425-0. - URL:
https://ibooks.ru/bookshelf/374940/reading (asekTpoHHOE U3TAHKE)

3.2.2. JlonoiHUTEIbHbI€ HCTOYHUKH

1. Crpenbuuk, O. H. EctecTBo3HaHue : ydyeOHOE MocoOue aJjisi CpeHEro
npodeccuonanbHoro oopazosanus / O. H. CtpenbaHuk. — Mocksa : M3gaTenbcTBo
FOpaiit, 2020. — 223 c. — (IIpodeccuonanproe obpazosanue). — ISBN 978-5-
534-03157-7. — Texkcr : onekrponHwni // DbC HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/448851 (mara oopamenus: 01.03.2021).

2. TopenoB, A.A. EcrtecTtBozHanme : yueOHOE TOocoOME JIsi CPEAHETO
npodeccuonansHoro ooOpazoBanusi/ A. A.['openoB. — 4-e usn., mepepad. u
non. — Mocksa : M3gatensctBo FOpaiit, 2020. — 355 ¢. — (IIpodeccuonanpHoe


https://ibooks.ru/bookshelf/341151/reading
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https://ibooks.ru/bookshelf/374940/reading
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obpazoBanue). — ISBN 978-5-534-10214-7. — Tekct : snextponusii // 3bC
Opaiit [caiit]. — URL: https://urait.ru/bcode/448999 (nmara oOparieHus:
01.03.2021).

3.2.3. Ilepeyenb pecypcoB HH(OPMAIHMOHHO-TEJIEKOMMYHUKALIMOHHOM
cetu «MHTEpHET

1. www.class-fizika.nard.ru («KiraccHas gocka i 1r0003HATEIBHBIXY ).

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

3. www.interneturok.ru  («Bugeoypoku 10 TpeaMeTaM  IIKOJIBHOU
IIPOrPaMMBbD»).

4. www.chemistry-chemists.com/index.html  (saekTpoHHBI  KypHaI
«XVAMUKH U XUMUSD).

5. www.pvg.mk.ru (onmumnuana «[lokopu BopoObeBbI TOPHI»).

6. www.hemi.wallst.ru  («Xumusa.  OOpa3oBaTeNbHBIA  CcaWT  JUIA
IIKOJIbHUKOBY ).

7. www.alhimikov.net (O6pa3oBaTeIbHBIN CalT /ISl IKOJIBLHUKOB).

8. www.chem.msu.su (2aekTpoHHast OMOIMOTEKA IO XUMHH ).

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

10. www.hij.ru (kypHan « XuMUs 1 )KU3HBY ).

11. www.biology.asvu.ru (Bcst 6uosiorusi. CoBpeMeHHasi OMOJIOTHsl, CTAaTbH,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Equnoe OKHO JOCTyTa K
oOpazoBaTeabHbIM pecypcam MHTepHeTa 1o 61oyiorun).
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3.2.4. IllepeyeHb NPOrpaMMHOTI0 OOecredeHust

1. Microsoft Word
2. Microsoft Excel
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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 CMBICNIA TIOHSATHIA: €CTECTBEHHOHAYYHBIH METOJ| MMO3HAHUS,
JJIEKTPOMAarHUTHOE TIOJE€ W JJIEKTPOMATHUTHBIC BOJIHBI, KBaHT,
sBooIusl  Beemennoit, Oompmroit B3peB, CoNHEYHAs CHCTEMA,
rajJakTHKa, IePHOANYCCKUM 3aKOH, XMMUYECKas CBSI3b, XUMUYECKast

peakmus, MakpoMmoyieKyna, Oenok, KaTamu3aTtop, (QEepMeHT,
mipdepennmanma  kinetok, JAHK, Bupyc, Ouonoruyeckas
ABOJIIOLIMS, OWOpasHooOpa3We, KIEeTKa, OpPraHW3M, IOMYJISIHS,

JKocUcTeMa, Onocdepa

- TECTUPOBAHHE
- OLICHKA 32 JOMAIIHIOIO
KOHTPOJIbHYIO paboty (ams
3a04HOU (POPMBI OOyUEHMS)
- KOHTPOJIbHAS paboTa

- pedepar

- UHIMBUIYaJIbHBINA TIPOSKT

3HaHHe BKJaJa BEJIHKUX YYEHBIX B ()OPMHPOBAHHE COBPEMEHHOM
€CTeCTBEHHOHAY4YHOI KapTUHBI MUpA.

- KOHTpOJIbHAsS paboTa

- OLICHKA 32 JOMAIITHIOIO
KOHTPOJIBHYIO paboTy (st
3a04HOU (POPMBI OOyUCHYS)
- pedepar

- UHIVBHAYaJIbHBIA IIPOSKT

YMeHre NpuBOIUTH IPUMEPHI SKCIIEPUMEHTOB W/UIM HAOIIOACHUH,
00OCHOBBIBAIOLIUX: ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA,
CYLIECTBOBAaHHE HJICKTPOMAarHUTHOTO HONS M B3aMMOCBS3b
JNMIEKTPUYECKOr0 M MAarHUTHOrO  IIOJieH,  BOJHOBBIE U
KOPITYCKYJISIDHbIE CBOWCTBAa CBETa, HEOOPAaTUMOCTh TEIJIOBBIX
IpPOLECCOB, pa3deraHue rajlakTHK, 3aBUCUMOCTb CBOMCTB BEIIECTBA
OT CTPYKTYpbl MOJIEKYJ, 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH
peaxkiuy OoT TeMIEepaTyphl U KaTalu3aTOpPOB, KIETOUYHOE CTPOEHUE
JKUBBIX opranuzmoB, ponb JIHK kak HocuTenss HacneacTBEHHOMH
MH(OPMALIIH, SBOJIFOLMIO KUBOK MPUPOBI, IPEBPALLCHNS SHEPIUU
M BEPOSITHOCTHBIA XapakTep NpPOLECCOB B J>KUBOM M HEXHBOH

- TECTHUPOBaHHE

- OIICHKA 3a JIOMAIITHIOI0
KOHTPOJIbHYO padoTy (st
3a04HOU (POPMBI OOyUCHMS)

- KOHTpOJIbHAs paboTa

- pacuétHo-Tpadudeckre padboThI
- UHJIUBUIYQJIbHBII IIPOEKT

- pelleHue 3a1a4

MPUPOJE, B3AMMOCBSI3b KOMIIOHCHTOB OJKOCHCTEMBI, BIUSHUE
JIEATETLHOCTH YEJIOBEKAa Ha YKOCUCTEMBI

- TECTUPOBaHUE
YMeHnue  OOBSACHATH  NPUKIATHOE  3HAUEHHWE  BAKHEWIIHX | - OLIEHKA 3a JOMALIHIOO
JOCTIKEHMH B 00JIACTH €CTECTBEHHBIX HAyK JUIs: pa3sBUTHs | KOHTPOJIbHYIO paboTy (a1
DHEPreTUKH, TPAaHCIIOPTa W CPEICTB  CBA3W, IOJydYeHHs | 3a04HOM (GopMbl 00ydeHUs)

CUHTCTHYCCKUX MaTCpHaIOB C 3aJaHHbBIMH CBOFICTB&MI/I, CO31aHus
OMOTEXHOJIOTUH, JieueHUs1 MH(EKIIMOHHBIX 3a00JIeBaHUI, OXpaHbI
OKpYKarollen cpejibl

- KOHTpOJIbHAs paboTa

- pacuétHo-Tpaduyeckre padboThI
- UHJIUBUIyQJIBHBII IIPOEKT

- pelIeHuEe 3a/1a4

VYmenue BbIJIBUI'aTb TUIIOTE3bl WM NPCAJIaraTb IMYTU HMX HPOBCPKU;
ACIaTb  BbIBOABI HAa OCHOBC OKCIICPUMCHTAJIBHBIX  JOaHHBIX,
MMPEACTAaBJICHHBIX B BUJIC rpaq)HKa, Ta6HI/IIII)I WKW JuarpamMmbl

- KOHTpOJIbHAs paboTa

- OLICHKA 32 JJOMAIITHIOO
KOHTPOJIBHYIO paboTy (st
3204HOU (POPMBI OOyUEHST)

- pedepar

- pacuétHO-Tpaduyeckue paboThI
- UHIMBUAYaJIbHBINA IPOSKT

YMmenune paboTaTh €  €CTECTBEHHOHAy4HOW HH(popManuex,
cojepxkamierics B coobmeHmsix CMMU, pecypcax HWHTepHera,
HAYYHO-TIONYJISIPHBIX ~ CTaThsX: BIAJNETh METOJaMH  IIOWCKa,
BBIJICJIATh CMBICIIOBYIO OCHOBY W OLEHHMBaTh JOCTOBEPHOCTH
uHQOpMaIH

- KOHTpOJIbHAs paboTa

- OLICHKA 32 JOMAIIHIOO
KOHTPOJIbHYIO padoTy (st
3204HOU (POPMBI OOyUEHYIS)
- pedepar

- UHMBUAYaJIbHBIA IIPOSKT
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YMeHMe WCIoNb30BaTh MPHOOPETEHHBIE 3HAHHWS W YMEHHUS B
MIPaKTUYECKOMN NeITEITLHOCTH U TTOBCEIHEBHOM KU3HM IS
- OIICHKM BJIMSHUS Ha OPraHU3M YEJIOBEKa 3JCKTPOMArHUTHBIX

BOJIH U paIlMOAKTUBHBIX I/ISHy'-IeHI/II\/'I;

- SHEProcOePEIKCHNS;

- 0€30ITacCHOr0 HCIIOJIb30BaHUS Mar€puajioB MW XUMHYECCKHUX

BEIIECTB B OBITY;

- mpodUIaKTUKKM HWHQEKIUOHHBIX 3a00JieBaHUN, HHKOTHHOBOH,

aJIKOr0JIbHOM ¥ HAPKOTHYECKOW 3aBUCUMOCTEI;

- OCO3HaHHBIX JINYHBIX JEHCTBUH O OXpaHe OKPYKaroLeH Cpeabl.

- TECTHUPOBaHHE
- OIICHKA 32 JIOMAIITHIO0
KOHTPOJIBHYIO paboTy (st
3a04HOU (POPMBI OOyUCHHS)
- KOHTPOJIbHAS paboTa

- pedepar

- HHAWBUAYATLHBIN MPOEKT

4.2. MeToanyeckue MaTepHaJibl, ONpeae/saonue Npoueaypbl OleHUBAHUS
YPOBHH ¢(hpOPMHUPOBAHHOCTH 3HAHUU U YMEHUM

4.2.1. Kputepuu olleHUBAHUS MPAKTHYECKO PadoThI

«OTnuyHOY «X0opouo» «Y n1oBIEeTBOPUTENBHO» | «HeymoBneTBopuTenbHO»
Cobmonaer Cobnronaet nonHocthlo |  CoOnrofaeT 4acTHYHO He cobmnronmaer Bech
TIOJTHOCTBIO BECh BEChH aJITOPUTM QITOPUTM BBITIOTHEHUSI | QJITOPUTM BBITTOTHEHUS
ANTOPUTM BBITIOJTHEHHS PabOTHI. paboTHL. paboTHL
BbIMoONHEeHUs1 paboTel. | CobmogaeTr momHocThi0 | CoOI0aeT 4aCTUIHO He cobnronmaet npasuia
Cobmomaer HpaBHJIa TEXHUKU MpaBUJIa TEXHUKA TEXHHUKH 0€301acHOCTH.
MIOJTHOCTBIO TIPaBHJIA 0e30I1acHOCTH. 0€30MacHOCTH. He ymeer mons3oBaThest
TEXHUKHU YMeeT nonb30BaThCs YacTu4HO ymeeT nabopaToOpHBIM
0e30MacHOCTH. nabopaTopHbIM MOJIb30BATHCS 00opynoBaHHEM U
YMeeT nonb30BaThCs 000pyI0BaHHEM U 71a00paTOPHBIM pEaKTHBaMH.
nmabopaTOpHBIM peaKTUBaMH ¢ o0opymoBaHUEM U He nocturaer
000pyAOBaHHEM H HEOOTBIIUMH peakTuBaMu MIOCTaBJICHHBIX B paboTe
peaKkTHBaMHu. OITMOKaMH. He nocturaer uenei.
Hocturaer Hocrturaer ITOCTaBIICHHBIX B paboTe He naér npaBunbHOE
MOCTaBJICHHBIX B MOCTaBJICHHBIX B paboTe Henei. 000CHOBaHUE
paborte 1iemei. nenei. Haér obocHOBaHMe MOJYYEHHBIX
Jaér npaBuiIbHOE Jaér obocHOBaHME HOJTy4EeHHBIX pE3yJIbTaTOB Ha OCHOBE
o0ocHOBaHUE MOJTYYSHHBIX pe3yIbTaTOB HA OCHOBE 3HAHWSI TEOPHHU.
IMMOJTY4YCHHBIX PE3YILTATOB C 3HaHHWA TCOPUH C He JE€J1ac€T BBIBO/JBI.

PE3yJIbTAaTOB Ha
OCHOBE€ 3HaHUA

Ha OCHOBC 3HaHUA
TCOpUHU HEOOIBIITUMU

rpyOBIMH OIIHOKaMHU.
JlenaeT BBIBOJIBI C

TEOpUH. OIIUOKaMH.. rpyOBIMH OIIMOKAMHU.
I[enaeT IIpaBUJIbHBIC I[enaeT BbIBOJIbI
BBIBOJbI. HEOOJIBITUMH
OIIMOKaMH.
4.2.2. Kputepuu OueHUBAHUSA KOHTPOJIbHOM padoThl
«OTAnIHO» «Xopomo» «Y noBneTBOpUTENBHO» | «HeynoBiIeTBOPUTEIBHOY

B nonxoi mepe
BJIAJIEET CUCTEMOM
MOHATHUH TaHHOU
JACITUIIIHHEI.
CriocobeH K
CHCTEMAaTU3alNH U
0000IIEHIIO HAYYHOTO
1 TIPAKTUYECKOTO
MaTtepuaia u
KPUTHYECKH €T0

B ocHOBHOM BazeeT
CUCTEMOM MTOHATHI
JTAHHOH JHUCIIHIIINHEI.
Crioco0eH K
cucreMaTrusanuu u
0000IIEHIIO HAYIHOTO
Y TIPAKTHIECKOTO
Marepuaia, HO He
MOXET KPUTHUECKHU
€ro OICHUBATD.

YacTtnaHo BIageeT
CHCTEMOM IOHATHI
JIaHHOM TUCIUIUIMHEI.
Crioco0eH 4acTUYHO
000011aTh HAYYHBIN U
MPaKTUYECKUN
MaTepHual.
[IPUMEHSIET OTC/IbHBIC
TEOPETUYECKUE 3HAHUS
JUTSI pEIIeHUs

He Bnageer cucremoit
MOHATHH JTaHHOH
IHUCIUIIINHEI.

He cniocoben
CHCTEMATH3AIINN U
0000IIIEHIIO HAYYHOTO U
MIPAKTHYIECKOT0
MaTtepuaa.

He npumensier
TEOPETUYECKUE 3HAHUS
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OLICHUBATb.
B nonxoi mepe
MPUMEHSIET
TEOPETUYCCKUE 3HAHUS
JUTSL PETIICHUS
NPaKTUYECKUX 3a/1a4.
OTtBeTHI
chopMyITUPOBaHBI
apryMEHTHPOBAHO,
JIOTHYHO, TPAMOTHO,

€CTb BbIBOJbI, HCIIOJIb30BaHUA
HCIIOJIB3YIOTCA MECXKIIPEAMETHBIX
MCKIIPEAMETHEBIC CBA3U CBsI3EH.

B HexoTOphIX Ciiydasx

SHAaHHUA AJ11 PCHICHUA
IMPAKTHYCCKHUX 3aaa4.

HE IPUMCHACT
TCOPCTUUCCKUC

OTBeTHI
chopMyIHpOBaHbI
apryMeHTUPOBAHO,

JIOTHYHO, PaMOTHO,
€CTb BBIBOJBLI, O€3

JIOTHYHO, TPAMOTHO, HET

MPAaKTHYCCKUX 3a71a4.
OTBETHI YACTUIHO
chopMyIHpOBaHbI
apryMeHTHPOBAaHO,

BBIBOJIOB.

TS pEIICHUS
MPAKTHYECKUX 3a/1au
OTBeETHI
cthopmynMpoBaHbl Oe3
apryMeHToB, ¢
HaPYIICHUEM JIOTHKH,

JIOTTYIICHBI TPyObIe
OIMOKY, HET BHIBOJIOB.

4.2.3. Kpurepuu olleHUBAHUSA TeCTA

«OTInyHO»

«Xopoio»

<<YI[OBJICTBOpI/ITeHBHO »

«HeynoBneTBopuTEIHHO»

MPABIJIHHO BBIMOIHEHO
85-100 % TecToBBIX

MPABIJIHHO BBIMOIHEHO
65-84 % TecToOBBIX

MPaBWIBHO BBINIOJIHEHO 50-
65 % TecTOBBIX 3aJaHUH

TIPaBUIBHO BBHITIOJTHEHO
meHee 50 % TecToBBIX

3alaHui 3alaHui 3alaHui
4.2.4. Kpurepun oueHuBaHus pedepara
«OTIMIHOY «XOpOH.IO» ((y,Z[OBJ'IeTBOpI/ITeJ'ILHO» ((HGYZ[OBJ'IGTBOPI/ITGJILHO»
PecbepaT SABIIACTCA He PACKPBITHI OTACIBHBIC Tema PaCKpbITa HaCTUYHO, Tema pacKpbITa HE
I/IH(I)OpMaTI/IBHLIM, BOIPOCHI; HCIOJIb30BaHbl HCKOTOPHBIC IIOJJHOCTBIO,; HE
00BEKTUBHO Hepez[aéT YaCTUYHO HCIIOJIb30BaHbI pe3yIbTaThl I/ICCJ'IG,I[OB&HI/Iﬁ HCII0JIb30BAaHbI
HCXOOHYIO I/IHCbOpMaL[I/IIO, a PE3yIbTAaThI 1 YCTAaHOBJICHHBIX PE3yIbTAThI

Tak)Ke KOPPEKTHO
OIICHUBAET MaTepHall,
coeprKaluics B
MIEPBOUCTOYHHUKE;

B MOJIHOM Mepe
WCTIOJIb30BaHBI PE3YJILTATHI
HUCCIIEIOBAHAN U
YCTaHOBJICHHBIX HAYYHBIX
(hakTOB IO TAHHOU TEME;
B IIOJIHOH Mepe
MCIOJIb30BaHBI
JIOTIOJTHUTEJIbHBIE 3HAHUS;
MOJIHOCTBIO BJIAJIEET
TEMOM;
MaTepuan U3J10XKeH
JIOTUYHO;
HUCTOYHUKHU
MIPOIUTHPOBAHBI

IMNpaBHUJILHO

HCCJIEIOBAaHUN U
YCTaHOBIICHHBIX HAYYHBIX
(haxToB 10 JaHHOI! TeMe;
YaCTHYHO HCIIOJIb30BAHbI
JIOTIOJIHUTENbHbIE 3HAHHUS;
He BJIaJIeeT OT/JCIbHBIMU
BOIIPOCAMH IO TaHHOH
TeMe;

WHOT/Ia JJOTHYHOCTb
W3JI0XKEHHS HApyLIAeTCs;
HE3HAYUTEINIbHBIC OIIHOKH

B LIMTUPOBAHUH

Hay4YHbIX (haKTOB I10
JIaHHOM TeMe,
UCIIOJIb30BaHbI
HEKOTOpbIE
JIOTIOJTHUTENIbHBIE 3HAHHUS;
YaCTUYHO BJIaJICET TEMOM;
JOTUYHOCTD
MPOCIIEeXKHUBACTCS c1abo0;
rpyOBIe OIMOKH B
LUTHPOBAHUH UCTOUHHKOB

HCCIeOBaHUH U
YCTaHOBJICHHBIX HaAYYHBIX
(haKToB 10 IaHHO TeMme;
HE HCIIO0JIb30BaHbI
JOIIOJTHUTCIIbHBIC 3HAHUSA,
HE BJIaJICET TEMOM;
MaTtepuai U3JI0KeH
HEJIOTMYHO; HET I[UTaT
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4.2.5. Kputepum oneHMBaHUA PACYETHO-TPAPUUECKUX PadoT

«OTanyHO» «Xopouoy «Y nosnersopurenbHo» | «HeynoBieTBOpUTEIBHO
IIpumenser Haxoaur Haxonur He 3naer HeoOxonnmeble
TEOPETUYECKUN COOTBETCTBYIOILIKE COOTBETCTBYIOIIUE pacueTHble METOJUKH U
MaTepHan s HOUCKa 3aJJaHUI0 3aJJaHUI0 PACUETHBIE (hopMyIIBI, HE MOXKET
HEOOXOIUMBIX pacyeTHbIe METOMUKH 1 | METOIUKU B (OPMYIIBL HAWTH UX B TOTOBOM
pacyeTHBIX METOUK U ¢dopmyIsl ¢ Jenaer onpeneneHHbIe TEOPETUYECKOM
tdopmy. HaBOJAIIUMHU OIIMOKY B TOHUMAaHHU MaTepHaile.
CaMOCTOSTETFHO yKa3aHUSIMH. W3MCHCHHM CUTYaIHH, Herepno mormmaet
BHUKAET B CYLIHOCTb INoHnmaer u3MeHeHUE HaxoJILeiics B OCHOBE HU3MEHEHUS B CUTYalUIo,
U3MEHEHUs! CUTyaluH, CUTYalUH, pelIeHHs 3a1a4H. HaXOAAIIYIOCA B OCHOBE

HaXOJSIIYIOCS B OCHOBE
pelieHus 3a1a4.
IIpencrasnser 3aganue
Ha ocHOBe hopMmyi,
TabuL B rpadudeckon
(hopmMe caMOCTOSATENBHO
YMeeT BBIOpaTh
HYXXHBIE CTpaTeruu
BBITIOJTHEHUS
rpadu4yecKoro 3aaaHus

HaXOAIIENCS B OCHOBE
pEIICHNUS 3a/1a4H C
HABOJISIIAMH
YKa3aHUSAMH.
IIpencrasiier 3ananue
Ha OCHOBE (OpPMYII,
Ta0JUI B rpaduuecKoi
(dhopme ¢
HE3HAYUTEIEHBIMH
3aTPyIHCHUSMH
BriObupaer crparerun
BBIMOJTHCHUS
rpaduyeckoro 3a1aHus
C He3HAUNTEILHBIMA
OIMOKaMH

[Ipencrasnser 3amanue
Ha OCHOBE (hopMyL,
TalOauIl B rpaduuecKoi
dbopme co
3HAYUTEITLHBIMU
3aTPYIHCHUSMH.
BreiGupaer crpareruu
BEITTOJTHEHHUS
rpaduyeckoro 3agaHus
CO 3HAYNTEITHHBIMA
OIIIOKAMH

peIIeHns 3a1a49u.
He ymeet npencraBiarb
3ajJ[aHKe Ha OCHOBE
(hopmyn, TabIUIL B
rpaduyeckoi popme
He moxet BEIOpaTh
HUKaKUe CTPaTEeTHu
BEITIOTHEHUS
rpaduyeckoro 3agaHus

4.2.6. Kpurepuu oueHUBaHMS JOMALIHEeH KOHTPOJIbLHOM PadoThI AJIs1 3204HOM
¢hopmbI 00yUeHUs

«OTINYHO»

«Xopoiio»

«Y,Z[OBJ'IGTBOpI/ITGJ'ILHO»

«HeynoBneTBopuTeIbHO»

B noniHOM Mepe BiiajieeT
CHCTEMOM ITOHATHI
JMAHHOM TUCITUIUINHEL
Crioco0€eH K
CHCTEMAaTH3allNI 1
0000IIEHIIO HAYYHOTO
Y TIPAKTUYECKOTO
Marepuaia u
KPUTHYECKH €TI0
OIICHUBATE.

B nonnoit mepe
MPUMEHSET
TEOPETUYECKUE 3HAHUS
JUTSI pEIICHUS
MPAKTHYECKUX 3a]1a4.
OTBeTHI
chOopMyIUPOBaHbI
apryMEHTHPOBAHO,
JIOTUYHO, IPaMOTHO,
€CTh BHIBOJIBI,
HCIIONIB3YIOTCS
MEXIPEAMETHBIC CBS3H

B ocHOBHOM BIIajgcer
CHCTEMOW MOHATHI
JAHHOHN TMCIMILIAHBI.
Cnoco0OeH K
CUCTEMAaTHU3aLKU U
0000IIIEHHUIO HAYYHOTO
U TIPAKTHYECKOTO
MaTepuaia, HO He
MOXKET KPUTUYECKU
€ro OICHUBATb.

B HEKOTOPBIX Caydasx
HE TIPUMEHSIET
TEOPETHUUCCKUE 3HAHUS
JUTSL PETICHUS
MPAaKTUYECKUX 3a/1a4.
OTBeThI
chopMyIHpPOBaHbI
apryMeHTHPOBAaHO,
JIOTUYHO, IPaMOTHO,
€CTh BBIBOJBI, 0€3
HCIIOJIb30BaHUS
MEXKITPEMETHBIX
CBsI3EH.

YacTUYHO BJIaJIEET
CUCTEMOM TTOHATHI
AHHOW TUCITUIIINHEL
Crioco0€eH YacTUYHO
000011aTh HAYYIHBIN U
MPaKTUUECKUN
Matepua.
MIPUMEHSET OT/ICTbHBIC
TEOPETUUCCKUE 3HAHUS
JUTSL PEIICHUS
MIPAKTUYECKUX 3a/1a4.
OTBETHI YaCTUIHO
chopMyITHPOBaHbBI
apryMEeHTUPOBAHO,
JIOTHYHO, TPaMOTHO,
HET BLIBOJIOB.

He Biageer cucremoit
MOHATHH JaHHOU
JACITUIIIHHEI.

He criocoOeH k
CHCTEMaTHU3aLNH U
00001IeHIIO HAYYHOTO U
MPAKTHIECKOTO
MarepHaa.

He npumensier
TEOPETUUCCKUE 3HAHUS
IS peIIeHUs
MPAKTHUYECKUX 33144
OTBeTHI
cthopmynpoBaHbl 6e3
apryMEHTOB, C
HapYyIICHUEM JIOTHKH,
JIOTTYIIEHEI TPyObIe
OIIIMOKH, HET BHIBOJIOB.
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4.2.7. Kputepum onleHMBAHUS BHEAYIUTOPHOM CAMOCTOATEJIbHON padoThI
00y4aroIuxcs

«OTINYHO»

«Xopoo»

«yILOBJ'IeTBOpI/ITeJ'H)HO»

<(HGYILOBJ'I€TBOpI/ITGJ'II)HO)>

Y4eOHblil MaTepran
OCBOEH B IIOJIHON Mepe;
[TonnocTterO
c(hOopMHUPOBAHO YMECHHE
WCTIOJTb30BaTh
TEOpPETUICCKUE 3HAHUS
MIPH BBITOJHEHUH
NPaKTHYECKUX 3a/1a4;
[Tonnoctero
c(hOpMHUPOBaHBI
o0mieyueOHbIC YMEHHUS;

VY4eOHbIi MaTepran
OCBOEH JIOCTaTOYHO,
MMEIOTCS HEOOITBIIITe
pOOEIIbl B 3HAHUSX;
B JIOCTaTOYHOU Mepe
chopMupoBaHO
YMEHHUE UCTIOIB30BaTh
TEOPETUYECKUE 3HAHUS
IIPH BBITIOJTHEHUN
MPaKTUYECKUX 33714,
B 3HauurtenpHOM

VYuebHblif MaTepuat
OCBOCH YaCTHYHO,
HMEIOTCA
CYILIECTBEHHBIE
po0ebl B 3HAHUSX;
YactryHo
chopMHPOBAHO YMEHHE
HCIIOJIb30BaTh
TEOPETUYECKUE 3HAHUS
MpY BBITIOJTHEHUT
MIPaKTUUYECKUX 3a]1a4;

Y4eOHbIil MaTepHrai He
OCBOCH;

He cdhopmupoBano
yYMEHHE UCTIOIb30BaTh
TEOPETUUECKUE 3HAHUS

IIPY BBIIIOJTHEHUU
MPaKTUYECKUX 3a/1a4;

He chopMUpOBaHEI

o0miey4yeOHbIe YMEHUS;
OTBET HE 00OOCHOBAH U HE
UMeeT 4ETKOTO

OTBET MOIHOCTHIO CTETIeHH YaCTHYHO W3II0KEHUS;
000CHOBaH U c(hopMHupOBaHbI copmMupoBaHbI Marepuai He opopMIIeH
OTJIMYAETCS YETKOCTHIO o0uieyyeOHbIe o0uieyyeOHbIE YMECHUS; B COOTBETCTBHH C
W3TIOKEHYIS, YMEHUS; OTBET YaCTUIHO TpeOOBaHUSIMH
MaTepHua MOIHOCTHIO OTBET B JIOCTATOYHOH | OOOCHOBaH M M3IIOKEH
odopmIieH B CTereHH 000CHOBaH U HEYETKO;
COOTBETCTBUU C OTJIMYAETCS YETKOCTHIO marepuall 4aCTUIHO
TpeOOBaHUSAML. M3II0KEHUS; odopmIieH B
Martepuan opopmiieH B COOTBETCTBHH C
COOTBETCTBHH C TpeOOBaHUSIMH
TpeOOBaHHUSIMH C
HEOOIBITUMHU
HETOYHOCTAMU
4.2.8. Kputepuu onieHMBAHMS PellIeHU 32124
«OTIuaHOY» «XOopouio» «Y noBieTBOpUTENLHO» | «HeynoBneTBopuTenbHO»
[Tpumensier Haxonur Haxonur He 3naeT He0O0X01MMBIE
TEOPETUIECKHA COOTBETCTBYIOIIHE COOTBETCTBYIOIIIHE pacdeTHbIe METOJUKH U
MaTepuan JyIs MOucKa 3aJIaHUI0 3aJJaHUI0 (hopMyITBI, HE MOXKET
HeO6XOZII/IMBIX PACUCTHBIC METOANKHU pacyYCTHBIC METOAUKHU U HaWTH UX B TOTOBOM
pacYeTHBIX METOJIUK U 1 HOpMYITBI C hopMyITBL. TEOPETUIECKOM
dhopmy. HaBOJIAIUMHU CymiecTBeHHOE MaTepuae
Crporas YKa3aHUSIMU. HapyLIeHUe HenocnenoBarenbHOCTh
MOCJIeIOBATEIFHOCTD B HecymectBennoe MOCJIEeI0BATEILHOCTH B B OIPE/ICIICHNH 11aroB
OTIpesieNICHUH IIaroB HapyIIeHue OTIpe/IeTICHNH [1aroB BBITIOTHEHUS 3aJ[aHHS.

BBITIOJTHEHHS 3aIaHMS
ITony4yeH npaBUIIBHBII
OTBET HAa MpeJiaracMbie
3a/1a4M, PELICHHE
ITOJIHOE, 00OCHOBAHHOE,
MPEI0KEHO HECKOJIBKO
BapUaHTOB PEIICHUS

[IOCJIEI0BAaTEILHOCTH B
OTIpeZieNICHUH 1I1aroB
BBINOJIHCHUS 3aaHUSL.
[Tony4yeH npaBUIbHBII
OTBET Ha
rpenjaraeMbie 3a7a4d,
pEILIECHNUE MOJHOE,
000CHOBaHHOE,
MPEeIOKEeH OUH
BapHaHT PeLICHUs

BBITIOJTHEHHUS 3a/1aHUSL.
ITony4eH npaBUIIBLHBII
OTBET Ha NpeaaracMole
3aJa4u, HO PELICHUE HE
IIOJIHOE

He nmonyden npaBuiIbHbIN
OTBET Ha MpeJIaracMbie
3a/1aun
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4.2.9. Kputepum onleHUBAHUS 3HAHUI U YMEHMI 110 UTOTramM
OCBOEHHS TUCHMIIMHBI

[IpomexyrouHass arrectanusi (UTOrOBBI KOHTPOJb) Ha OYHOH (opme
oOyueHusi MpoBOAMUTCA B BUAE AU(PPEepeHIUpPOBaHHOrO 3a4€Ta B XOJAE JIETHEH
DK3aMEHALMOHHOW CECCHH C BBICTABICHUEM UTOTOBOM OLICHKU IO JUCLUIIIIMHE.

[IpoMexyTrouHas arTectanus (UTOrOBBIM KOHTPOJIb) HAa 3a04HOM (opme
oOy4YeHUsl MPOBOJUTCS B BHJE JOMAIlIHEH KOHTPOJIBHOM pabOTHl B XOJ€ 3UMHEH
’K3aMEHAllMOHHON ceccur U UG (epeHIUpOBaHHOIO 3auéTa B XOJ€ JIETHEH
HK3aMEHALlMOHHOM CECCHU C BHICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCLUILIIMHE.

K muddepenumpoBanHoMy 3a4€Ty JOMYCKArOTCS YdYallludecs, YCIEIIHO
BBINIOJIHUBIIME BCE BHUJBl OTYETHOCTH, MPEAYCMOTPEHHBIE MO JUCUUIUIMHE
yueOHbIM MaHoM. B xone nuddepeHnrpoBaHHOro 3a4éta MpoOBEPSETCS CTEIEHb
YCBOCHHUS MaTepuana, yMEHHE TBOPYECKU MBICIUTh U IOCIEA0BATENBHO, YETKO U
KpaTKO OTBEYaTh Ha IIOCTABJICHHBIE BOIPOCHI, JEJIaThb KOHKPETHBIE BBIBOJBI U
dbopMynupoBaTh 00OOCHOBaHHBIE NpeiokeHHus. OIeHKa OXBAaThIBAET IPOBEPKY
JOCTHKEHHSI BCEX 3asBJICHHBIX LEJNEW M3y4eHMS AUCLUIUIMHBI U IPOBOJUTCS IS
KOHTPOJISI YPOBHSI TOHMMaHUSI OOYYalOUIMMHCS CBSI3€H MEXIYy pa3IMyHbIMU €€
JIEMEHTaMHU.

3HaHUs, YMEHUS U HaBbIKK oOydaromuxcs Ha JuddepeHIIMpOBaHHOM 3a4eTe
OLICHUBAIOTCS T10 MATUOAIUTLHON CUCTEME.

OOmMMH ~ KpUTEpUSIMH,  ONPEACISIONMMU  OLEHKY  3HAaHMM  Ha
i pepeHInPOBaHHOM 3a4ETE, SBISIIOTCA:

«OTIUYHO» «XOPOUIO» «YJOBJIETBOPUTEIBHOY» «HEYJOBJIETBOPUTEIBHO»
HaJIM4YHe TIIyOOKHUX, | HaJWdue TBEPABIX U HaJn4yue TBEPIbIX HaJW4Iue TpyOBIX OMHIOOK B
HCUYEPIBIBAOIINX JIOCTaTOYHO 3HaHUH B 00bEeMe OTBETE, HEMIOHUMAaHUE
3HAaHUH B 00bEMeE MOJIHBIX 3HAHUM B MPONJEHHOTO Kypca B CYIIIHOCTH U3JIaracMoro
MPOUJIEHHOT O Kypca o0Beme COOTBETCTBUHU C LIETSIMU BOIIPOCA, HEYBEPEHHOCTh U
B COOTBETCTBHHU C MIPOMJIEHHOT O o0OydeHus1, HO HETOYHOCTh OTBETOB HA
MOCTaBJICHHBIMU Kypca B M3JI0’)KEHUE OTBETOB C JIOTIOJTHUTEJIbHBIE U
porpaMmoi Kypca COOTBETCTBHH C OIIMOKaMH, HaBOJSIIUE BOMPOCHI
nensiMu o0ydeHus, | UensMu oOydeHUs, | HCIPABISIEMBIMH ITOCIIE
rpaMOTHOE U HE3HAYNTEIIbHbIC JIOTIOJIHUTENBHBIX
JIOTUYECKH OIIMOKY TIPH BOIIPOCOB,
CTpoiHOE OCBELICHUHU HE00X0IUMOCTh
U3JI0KEHUE 3aJJaHHBIX HaBOJISIIIUX BOIIPOCOB
Marepuaia Ipu BOIIPOCOB, YETKOE
OTBETE, 3HAHUE U3II0KEHUE
JOTOJHUTENBHO Marepuana
PEKOMEHIOBAaHHOM
JINTEPATYPHI
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