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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
JANCHUITIJINHBI

bJ1.07 EctecTBO3HaHUE
(MHIEKC, HANMEHOBAHHE JUCIUTUINHBI)

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

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 MpeAelax OCBOCHHsS 00pa30BaTelIbHBIX IMPOTPAMM CPEIHETO
npodeccruoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C
y4eToM TpeboBaHu# (elepanbHbIX rOCYJapCTBEHHBIX CTaHAPTOB U MOIy4aeMoOi
npodeccuu Win CrenuanTbHOCTH CpeHEro MpodecCuoHaNIbHOr0 00pa3oBaHUs» OT
17 wmapra 2015 1. N 06-259 ¢ ydyeToM TpPUMEPHON MPOTPaAMMBbI
o01reo0pa3oBaTenbHON  TUCHUIUINHBL  «EcTecTBO3HaAHUEY», PEKOMEHJIOBAHHOU
denepaibHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YyupexacHueM «dDenepanbHbli
UHCTUTYT pasButus obOpazoBaHusy» (OPI'AY «DUPO») B kauecTtBe MpUMEPHOM
MpOrpaMMbl JIJIsl peaiu3aliii OCHOBHOHM MpodeccruoHaIbHOM 00pa3oBaTeIbHON
nporpammbl CIIO Ha 6a3ze ocHOBHOro o0iiero oOpa3oBaHUsA C TMOJYYCHUEM
cpeadero ooOmero oOpa3zoBanusi, npotokol Ne 3 or 21 wurwona 2015 .
(peructpannoHubii HOMep petieH3uun 373 ot 23 utons 2015 r. ®I'AY «OUPO»).
Pabouast mporpamMma COOTBETCTBYET 0O0sS3aT€IbHOMY MHUHUMYMY COZIEpPKaHUS
cpeaHero (MmojHoro) oOiero o0pa3oBaHUs, YCTAaHOBJICHHOMY MUHHCTEPCTBOM
oOpazoBanuss u Hayku PO, yTBepKIeHHOMY NpUKa3oM MUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 05.03.2004 Ne 1089.

1.2. MecTo IMCHUIIMHBI B CTPYKTYype 00pa30BaTeIbHOM MPOrPaAMMbI

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

B yueOnom mumane IIICC3 yuebOnas mucnurmmHa «EcrecTBo3HaHME»
BXOJUT B COCTaB 0a30BbIX 00mI€00pa30BaTENbHBIX YUYEOHBIX JHUCLMILIUH,
dbopMupyeMbIX U3 00s13aTeNIbHBIX MpeaMeTHbIX o0sacteit ®I'OC cpennero odiero
oOpazoBanus, 115 criennanbHocteit CI10.

1.3. Heqpb U mi1aHupyemble pe3yabTAThl 0CBOCHUSA TUCHHUILIMHBI

N3ydyenne aucuuimHbl «ECTECTBO3HAHME» HAIIPABJIEHO HA JIOCTHXKEHUE
CHENYIOIINX LIEJIEH:

*OCBOCHHE 3HAHHM O COBPEMEHHOM €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 TEXHOJIOTH;
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*OBJIaJICHUE YMEHHUSIMHU IMPHUMEHSATh MOJYYEHHbIE 3HAHUA IS OOBICHEHHS
SBJICHUH OKPY’KAIOILIEro MUpa, BOCIPUATHS MH(DOPMAIIMN €CTECTBEHHO-HAYYHOTO
U TPO(EecCHOHATBHO 3HAYMMOTO COJEP)KAaHUS; pPa3BUTHE HWHTEIUICKTYaJbHBIX,
TBOPYECKHUX CIHOCOOHOCTEH M KPUTHYECKOTO MBIIUICHUS B XOJE MPOBEICHUS
IPOCTEHIINX HMCCIEAOBAHUN, aHAIM3a SIBICHUN, BOCIPHUATHS M HHTEPIpPETALUU
€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 pe3ynbraTe 0CBOEHUS IUCHUIUIMHBI 00yJarouiuiics 1oykeH ymeTs (Y):

® [PUBOAUTH  HIPUMEPHl  SKCHEPUMEHTOB  W/WIM  HAOIIOACHUM,
00OCHOBBIBAIOLIMX: ATOMHO-MOJIEKYJISIPHOE CTPOCHHME BEIECTBA, CYIIECTBOBAHUE
AJIIEKTPOMArHUTHOTO TMOJISI U B3aUMOCBSI3b 3JIEKTPUYECKOTO0 M MAarHUTHOTO TIOJIEH,
BOJIHOBbIE M KOPITYCKYJIIDHBIE CBOWMCTBa CBE€Ta, HEOOPATUMOCTh TEIIOBBIX
IIPOLIECCOB, pa30eraHrue rajlakTHK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBHCUMOCTb CKOPOCTHM XHMHYECKOW peakuuh OT TEeMIepaTrypbl U
KaTaJIn3aTOpPOB, KIJIETOYHOE CTPOCHHE XKUBBIX opraHu3moB, posb JIHK kak
HOCUTEJSl HACJIEJCTBEHHOW HH(OpPMAalMM, HBOJIOLMIO KMBOW  MPUPOABI,
IIPEBPAILICHNUS] DHEPTMM M BEPOSTHOCTHBI XapaKTep IIPOLIECCOB B JKUBOM M
HEXUBOM  IPUPOJE, B3aUMOCBA3b KOMIIOHEHTOB  DKOCHUCTEMBI,  BIIHMSHUE
JeSATEIIBHOCTH YesIoBeKa Ha sKocucTemsl (Y 1);

® OOBSACHATH NMPUKIAJHOEC 3HAUYECHHE BAKHEUIINX JOCTH)KEHUU B 00sacTu
€CTECTBEHHBIX HAyK JJIA: Pa3BUTHs SHEPreTHKH, TPAHCIIOPTA U CPEICTB CBSI3H,
MOJIYYEHUS] CUHTETHYECKMX MAaTEepUaloB C 3aJaHHBIMU CBOMCTBaMHU, CO3IaHUS
OMOTEXHOJIOTUM, JIeUeHUs WH()EKIMOHHBIX 3a00JIEBAHHUM, OXpaHbl OKPYKAIOIIEH
cpensl (Y2);

® BBIJBUTATh TMIIOTE3BI U MPEUIAraTh MyTH WX MPOBEPKH; JIE€IaTh BBIBOJBI
Ha OCHOBE OJKCIEPUMEHTAJbHBIX JAHHBIX, MpPEJICTaBICHHBIX B BUAE TIpaduka,
Tabnuibl win quarpammsl (Y3);

e paboTaTh C €CTECTBEHHOHAy4yHOW wuHGOpPMaIlMEll, coaepKaiiencs B
coobmenusix CMMU, pecypcax NHTepHeTa, HayYHO-IONYJISIPHBIX CTaThsX: BIAJETh
METO/JAMH TIOMCKA, BBIAENIATh CMBICIOBYI0 OCHOBY M OLICHHUBATh JOCTOBEPHOCTh
uHpopmanuu (V4);

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

- OLEHKH BIIMSHHS Ha OpPraHU3M 4YEJIOBEKAa 3JIEKTPOMATrHUTHBIX BOJH U
PaIMOaKTUBHBIX U3Ty4YCHUM;

- BHEPTrOCOEPEIKECHNUS,

- 0€30I1aCHOT0 UCIOJIb30BAHUSI MATEPUAIOB U XUMUYECKUX BEUIECTB B OBITY;
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- popUIaKTUKA MH(EKITMOHHBIX 3a00JIEBaHHM, HUKOTHHOBOM,
aJIKOTOJIbHOW Y HAPKOTUYECKOU 3aBUCUMOCTEM;
- OCO3HAHHBIX JIMYHBIX JICUCTBUI IO OXPAHE OKPYKAIOIIEH 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, ColHEUHAs CHUCTEMa, rajakTHKa, NEePUOJANYECKUN
3aKOH, XHUMUYECKasi CBs3b, XHUMHUYECKas peaklus, MaKpOMOJIeKyla, O€loK,
KaraiauzaTop, pepment, aupdepenunanus kierok, JHK, Bupyc, buonornyeckas
IBOJIIOLIMA, OMOpa3sHOOOpazue, KIIETKa, OpraHu3M, MOIYJALHUsA, 3KOCHCTEMA,
ouocdepa (31);

e BKJIAJ  BEIMKUX  Yy4YeHbIX B  (OPMHUPOBAHME  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

Bun yueGHOI paboThI O6bem yacoB
MakcumanbHas yueOHast Harpy3ka (BCero) 175
O0s13aTenbHbIE ayAUTOPHBIEC YUEOHbIE 3aHATHUS (BCETO) 117
B TOM YHCIJIE:

JleKyuu  (8KII0YAs KOHMPOIbHYIO pabomy no umoeam nepeozo 91
cemecmpa u3y4enust OUCYUniuHbol)

npaKmudecKue 3aHamusl (6KI0UaAsk NPOMENCYMOUHYI0 AmmeCcmayur) 26
CamocTosrenpHas pabota o0ydaronierocs (BCero) 58
B TOM YHCIJIE:
nosmopeHue U 3aKkpenjieHue panee u3y4eHHo20 Mamepuaid ¢ UCNHOIb308aAHUEM
KOHCNeKMa  JIeKYuu, PeKOMEHOOBAHHbIX UCHOYHUKOG U  JUMepamypol, 40
HO020MOBKA K NPAKMUYECKUM 3aHANMUAM
8bINOIHEeHUe pedhepama 18

[Tpomexxyrounas arrectanus B Gopme mudQepeHIMPOBAHHOTO 3a4€Ta MO0 MTOTaM BTOPOTO

CCMECTPA NU3YUYCHU NUCHUIIJINHBL

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

00y4eHuUs

Bun yueGHOH paboThI O0bem yacoB
MaxkcuMmanbHas yueOHasi Harpyska (BCero) 175
O0s13aTenbHbIE AyAUTOPHBIE YUeOHbIE 3aHATHS (BCETO) 16
B TOM YHUCIIE:

npakmuyecKkue 3aHAmusl (6KI04as NPOMENCYMOoUHYI0 ammecmayuro) 16
CamocTtosTenpHas pabora o0ydaromerocs (Bcero) 159
B TOM YHCIIE:

8bINOIHEHUE 0OMAUIHell KOHMPOIbHOU pabombl 20

pedepam 50

10020MOBKA NUCLMEHHBIX OMBEMO8 HA KOHMPOIbHbBLE 0NPOCHL 39

uzyueHue PeKOMEeHOOBAHHBIX UCMOYHUKOG U JUMEPAmypvl npu 50

noozomoske K npomeafcymoqnod ammecmayuu

HpOMe)Ky'TO‘IHaSI arrecranusa B CI)OpMe 3alllUThl JIOMAaITHEH KOHTpOJ’IBHOﬁ pa6OTLI u

JubdepeHIIMpPoBaHHOTO 3a4€Ta
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2.3. TemaTu4yeckuid IJIAH M COAEPKAHNE TUCIUTIMHBI 1JIS OUHOM (POPMBI 00yUeHUsA

3HaHUS U YMEHUA,

dopmHpoBaHUIO
Copneprxkanne yueOHOTO MaTepraia v (OpMBI OpTraHU3AINN ACSITEIHHOCTH
HaunmenoBanue pa3znenoB u TeM O0BbeM yacoB KOTOPBIX
00yJaronuxcs
CIIOCOOCTBYET

SJICMCHT NIPOIrpaMMBbl

Pasnen 1. dusuka

Copeprkanne yueOHOTO MaTepuana:

O®usnka — (pyHmaMeHTalbHAs HayKa O MpHupojae. EcTecTBeHHO-HAYYHBIN METO]
IMMO3HAHUA, €0 BO3MOXHOCTH U I'paHHUIBI IPUMCHHUMOCTHU.

OKCHepUMEeHT W TeopHs B TIpoliecce IMO3HaHUSA NpUpoasl. MojenupoBaHue 5
¢du3nueckux sABIEHUI U nmpoueccoB. EcTecTBeHHO-HAayyHast KapTHHA MHpa U ee
BaYKHEHIINE COCTABISIOLINE.

EnnHCTBO 3aKOHOB MPHUPOJBI U COCTaBa BellecTBa Bo BeenenHoi. OTKpHITHS B

Tema 1. Brenenue (m3rMKe — OCHOBA MPOTrpecca B TEXHUKE W TEXHOJIOTHUH MPOU3BO/JICTBA. V2,VY4,31,32
Jlexuun 2
[IpakTryeckue 3aHATUS 1
MogenupoBanue GU3NUECKUX SBICHUH U TIPOILIECCOB.
CamocrosTenpHast paboTta 00yyaromumxcs
IToBTOpEHHE U 3aKpeIICHUE paHEee U3yUYEHHOI0 MaTeEpUaa ¢ UCIOIb30BAHUEM 2

KOHCIICKTA JICKIHWU, pPCKOMCHIOBAHHBIX UCTOYHHUKOB U JIMTCPATYPhI, IIOJATOTOBKA
K IPaKTUYCCKUM 3aHATUIAM

Copeprkanne yueOHOTO MaTepuana:

Kunemaruka. Mexannueckoe asmwxenue. Cucrema otcuera. TpaekTopus
JIBIDKCHUS.

ITyte. Ilepememenne. PaBHOMepHOE NpsAMOJIMHENHHOE ABMKEHUE. CKOpOCTE.
OTHOCUTENBHOCTh MEXAHUYECKOrO IBUKEHUS. 3aKOH CIIOXKEHHUS CKOPOCTEH.
I'paduku newxenus. CpeaHss CKOPOCTb IPH HEPABHOMEPHOM JIBUKCHHUU.
MrHoBeHHasi CKOPOCTb. PaBHOYCKOpPEHHOE MNPSMOJIMHENHOE  ABUXKECHHE. 8
VYckopenue. CBobomHoe mazeHue ted. KpuBonmHeiiHOoe OBMXKeHHE. YTiaoBas
CKOpOCTb. PaBHOMEpHOE IBMXKEHHE MO OKpYXHOCTH. lleHTpocTpemuTenbHOE
YCKOpEHHE.

JAunamuka. Macca u cuna. B3aumopeiicteue Ten. 3akoHbsl quHaMuku. CUIbl B
MIPHUPO/IE.

Cnoco6s! m3mepernus cuil. MHepnmranbHas cuctemMa orcuera. 3aKOH BCEMHPHOTO
Tarotenusi. HeeecomocTs.

Tema 2. MexaHnKka V1,¥3,31,32
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3aKkoHbI coxpaHeHHusi B MexaHuMKe. lIMmynsc Tenma. 3akoH COXpPaHEHUS
UMITyJIbCa.

PeaktuBHOE nBMWkeHHWEe. Mexanwdeckas pabora. MomrHocTh. Pabora cHiter
TATOTEHUs, CWJIbl YINPYrocTH M CHIBl TpeHus. MexaHudeckas JHEprus.
Kunerudeckas sHeprus.

Kunerngeckas sHeprus u padora. [loTeHnnanpHas SHEPTHst B TPAaBUTAIIHOHHOM
ToJe.

[ToTeHunanbHas SHEPTHS YIPYTo Ie(OPMHUPOBAHHOTO Tena. 3aKOH COXpaHEHUS
MOJTHON MEXaHUYECKOU SHEPTHUH.

Hemoncmpayuu

OTHOCHUTENBLHOCTh MEXaHUYECKOTO JABUKCHUS.

Buabl MexaHUUECKOro ABUKEHMUS.

WNHuepTHOCTH TEN.

3aBUCUMOCTH YCKOPEHHS TeJla OT €ro Macchl M CUJIBI, IEHCTBYIOILIEH Ha Telo.
PaBenctBo u IIPOTUBOIIOJIOKHOCTDH HalpaBJICHUA CHJI I[GﬁCTBI/Iﬂ u
MPOTUBOJECHCTBUSL.

HesecomocTs.

PeaxTuBHOE ABWXCHUEC, MOACIIb PAKCTHI.

V3MeHeHne SHEPTUM MPU COBEPIICHUH PabOTEHI.

Jlexun

HpaKTI/I‘IeCKI/Ie 3aHATHA
HCCHeI[OBaHI/Ie 3aBUCUMOCTHU CHJIbI TPCHUA OT MACChI TCJIA.

CamocrosiTensHast paboTa 00ydarommxcs

[ToBTOpEHHE M 3aKpEIICHNE paHee H3yUYeHHOT0 MaTepHaa C UCTIOJIb30BaHUEM
KOHCIICKTA JICKOHWHU, pPCKOMCHIAOBAHHBIX UCTOYHUKOB U JIMTCPATYPhI, IIOJATOTOBKA
K IPaKTUYCCKUM 3aHATUIAM

Tema 3. OcHOBBI MOJIEKYJIIpHOU
(bM3HUKH U TEPMOIMHAMUKI

Conepxanue yueOHOro MaTepuana:

Mounekyasipasi  QuU3MKa. ATOMHCTHYECKas TEOpHs CTPOEHHUS BEILECTBA.
HaOnroneHust M OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BelecTBa. Macchl U pasMepsl MOJIEKYIl. TeIIoBOe IBU)KEHUE YacTUL BEILECTBA.
BbpoyHoBckoe nBwxkenue. MneanbHelii ra3. Temmeparypa kak Mepa cpenHen
KMHETUYECKONM DHEPrMHM 4YacTHULl. YPaBHEHUE COCTOSHHUS HIEATBHOIO rasa.
Uzonponieccr! u ux rpadpuku. OOBsSCHEHUE arperaTHbIX COCTOSIHAHN BellecTBa U
($a30BBIX TEpeXOJOB MEXKIy HHMHU Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX
MIpeJICTaBICHUH.

CBsi3p MEXIy NaBJICHHEM W CPeTHEH KWHETHYECKOW JSHEeprhueil MOJEKys rasa.
Pabora raza. Moaens xuakoctu. [loBepXHOCTHOE HATSKEHHE W CMadyHMBaHHE.
Kpucrannnueckue u amopduslie Benecta. JKukne KpucTasibl.

V1,¥3,31,32




9

Tepmonunamuka. Baytpennss sHeprus. PaboTa u Temnoornaya Kak criocoObl
M3MEHEHUs] BHYTpeHHEN sHepruu. [IepBelil 1 BTOpPOH 3aKOHBI TEPMOAMHAMUKH.
Ilpunnuner  peiictBust TeroBeix MamuH. KIIJ[ TemyioBbix ABUraTesnei.
TemoBble MAaIIMHBI U UX MPUMEHEHHE. DKOJIOTMYECKHE MPOOIIEMBI, CBI3aHHbIE
C IPUMEHEHHUEM TEIUIOBBIX MAIIMH U MPOOJIEMBI SHEProcOepeKeHu .
Hemoncmpayuu

JBmwkeHre OPOYHOBCKUX YacTHLI.

Huddysus.

SIBNEeHNs MOBEPXHOCTHOTO HATSKEHUS M CMAaUMBAHHS.

Kpucranmsl, amopdHble BemecTsa, )XUIKOKPUCTAIIIMUECKHIE Tela.

V3meHeHne BHYTPEHHEH SHEPTUHU TeJl IIPHU COBEPUICHUH PabOTHI.

Jlexmun 4
[IpakTrueckue 3aHATUSL 1
ArperaTHble COCTOSIHUSI BEIIECTBA
CamocrosiTensHast paboTa 00yJarommxcs
IloBTOpEeHUE U 3aKperyieHHe paHee U3yUYeHHOr0 MaTepuaa ¢ UCIIONb30BaHUEM 3
KOHCIIEKTA JICKIINH, PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPhl, HOATOTOBKA
K IPAaKTHYECKUM 3aHATHIM
Conepxanne yueOHOro MaTepuana;
DJleKTpocTaTUKa. B3aumoneiicTBre 3apspKeHHBIX Tesl. DNEKTPUUECKUN 3apsfl.
3aKkoH COXpaHEHUs JIEKTPUIECKOTO 3apsa. 3aKkoH Kynona.
DJEeKTPOCTATUYECKOE I10JIe, €r0 OCHOBHBIC XapaKTEPUCTUKU M CBS3b MEXKIY
HUMH. [IpOBOTHUKYN 1 U30JISATOPHI B AIEKTPOCTATUIECKOM IT0JIE. DIeKTpUdIecKas
€MKOCTb KOHAEHCATopa. DHEPTHsl IEKTPOCTATHUECKOTO TOJIS.
IlocTosinubIi TOK. IlocTOSHHBIN 3neKTpHUecKuil TOK. CHila TOKa, HaNpshKEHNUE,
3JIEKTPUIECKoe compoTupieHrne. 3akoH Owma Juis ydacTKa I[EeNd W TOJTHOU
3JIEKTPUUECKOH LEIH.

Tena 4. OCHOBH SICKTPOTHEAMHKH Pabora m momHOCTH mocTtossHHOTO ToKa. 3akoH Jlkoyms—IJlenna. TerutoBoe 10 V1.V3,V5,3132

JIEACTBUE NEKTPUUECKOTO TOKA. DIEKTPUUCCKUI TOK B PA3TUYHBIX Cpeax.
MarnHuTtHoe moje. MarHWTHOE TOJ€ M €ro OCHOBHBIE XapaKTEPUCTUKH.
JelicTBue MarHMUTHOrO TOJs Ha MPOBOJHUK C TOKOM. 3aKOoH Awmrepa.
Onekrpoasurarens. Cuna Jlopenua.

SBieHNE AIEKTPOMArHUTHOW MHIYKIIUW. 3aKOH JJICKTPOMArHUTHOW WHIYKITHH.
IIpaswuito Jlenna. Camonnnykius. UHAYKTHBHOCTH. DHEPrusi MarHUTHOT'O TIOJIS.
Hemoncmpayuu

DeKTpu3amus Tell.

B3anmMopeiicTBue 3apsKEHHBIX TEIL.

HarpeBanue npoBOJHUKOB C TOKOM.
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OmnsIT Opcrena.

B3aumopeiicTBuE TPOBOJHUKOB C TOKOM.

JleiicTBME MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
PaGota snexktpoaBHrarens.

SIBneHME AIIEKTPOMArHUTHOW WHAYKITUY.

Jlexun

TIpakTUueckue 3aHsATUA
COopka 3JeKTPUYECKON IIENM M M3MEPEHUE CHJIBI TOKAa W HANpsHKCHUS Ha ec
Pa3IUYHBIX YYaCTKaX.

CamocTosTenpHas paboTa 00yJarouXCs

[ToBTOpEHHE M 3aKpeIICHUE paHee H3YUYSHHOTO MaTepHaa C UCIIOIb30BaHUEM
KOHCIICKTA JICKIHNHU, pPCKOMCHAOBAHHBIX UCTOYHHUKOB U JIUTCPATYPhI, IIOATOTOBKA
K IPaKTUYCCKUM 3aHATUIAM

Tema 5. Konebanus ¥ BOJHBI

Copneprkanne yaeOHOTO MaTepraa:

Mexannueckne Kojedanusi u BoJHBL. CBoOomuble konebanus. llepumon,
yactota W amiuaryga  konebGaHuii.  [apMoHudYeckue — KoieOaHWs.
MaremMaTtudeckuii W MNPYKMHHBIA MasTHUKU. IIpeBpaieHue »HeEpruu npu
TrapMOHUYECKUX KOJICOaHMIX.

MexaHn4ecKkre BOJHBI U UX BUBl. 3BYKOBBIE BOJHBI. YJIBTPAa3BYKOBbIE BOJHEI.
VABTpa3ByK U €ro UCIOIB30BaHUE B MEAUIIMHE U TEXHUKE.
DJIeKTPOMArHUTHBIE Ko0JIe0aHUsI U BOJHBI. CBOOOIHBIE IIEKTPOMArHUTHbIE
KoJIeOaHus..

Koneb6arenbHbrit KOHTYP. dopmyna TomcoHa. BrinykieHHbIC
3JIEKTPOMAarHUTHBIE  KoJIeOaHusl. I'apmonnyeckue 3JIEKTPOMArHUTHBIE
KosieOaHus. DIEKTpUUECKU pe3oHaHC. [lepeMeHHbI TOK. DJeKTporeHepaTop.
[Monyuenue u nepenayva 3aekTposHepruu. [IpobdieMsr s3HEProcOepeKeHUs.
ONeKTpOMarHuTHOE roJie. OneKkTpoMarHuTHBIE BOJIHBI. CxopocThb
9JIEKTPOMArHUTHBIX ~ BOJMH. IIpUHOMIBI  paguoCBsi3U W TEIEBUICHHUA.
Hcnonp3oBaHue  3JEKTPOMArHMTHBIX ~ BOJH  pPa3fMYHOTO  JMana3oHa B
TEXHUYECKUX CPEJICTBAX CBSA3M, MEIULIMHE, IIPH U3YUEHUHU CBOWCTB BEIIECTRA.
CgeToBble BOJHBI. Pa3BuTHe mpencTaBlIeHMH O IPUPOJAE CBeTa. 3aKOHBI
OTpa’KeHMsI U TpesioMJieHus cBeTa. MHTepdepenuus ceera. Judpakuus caera.
Hudpaknuonnas penrerka. [lonsipusanms csera. [ucrepcust cBera. JIMH3BL
®dopmyina TOHKOH JTHH3BL. ONTHYeCKHE TPUOOPHI.

Hemoncmpayuu

KoneGanust MaremMaTH4€CKOTO U MPY>KMHHOTO MasTHUKOB.

Pabora snextporeneparopa.

W3nyuenne u npueM JIEKTPOMAarHUTHBIX BOJIH.

V1,¥3,¥5,31,32
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Paanocssse.

Paznoxxenue 0eoro cBeTa B CIICKTP.
Huatepdepenmus n nudpakmus cBeTa.
OTtpaxkeHHe U NPEIOMIICHUE CBETA.
OnTHyeckre NpudopBkl.

Jlexun

TIpakTUueckue 3aHsATUA
Nzydenue xonebaHuii MaTEMaTHIECKOTO MasiTHHKA.
N3ydenue uHTEpPEpeHIINN U AU(PPAKIIUN CBETA.

CamocTosTenpHas paboTa 00yJarouXCs

[ToBTOpEHHE M 3aKpeIICHUE paHee H3YUYSHHOTO MaTepHaa C UCIIOIb30BaHUEM
KOHCIICKTA JICKIHNHU, pPCKOMCHAOBAHHBIX UCTOYHHUKOB U JIUTCPATYPhI, IIOATOTOBKA
K IPaKTUYCCKUM 3aHATUIAM

Tema 6. DneMeHTHI KBAHTOBOM
(buzukn

Copneprkanne yueOHOTO MaTepuaa:

KBanToBbIe cBoiicTBa cBera. PaBHOBecHOE TeIIOBOe M3nydeHue. KBaHToBas
runore3a [lnanka. ®ortoanekTpudeckuii 3¢ dekt. YpaBHeHHEe DWHINTCHHA s
BHemHero hotoaddekra. oton. [Japnenne ceera. [lyannsm CBOHCTB CBETA.
®usuka aroma. Momemn crpoenusi atoma. Ombeir Pesepdopna. Iloctymarser
Bbopa. OObsicHeHHEe IWHEHYATOTO CIIEKTpa BOJOPOAa HAa OCHOBE KBaHTOBBIX
noctynatoB bopa. Ilorjomenue u ucmyckaHue cBera atomMoM. KBaHToBas
sHepruda. [lpuHnun geicTBUS W UCHONB30BaHHE Jazepa. OnTuueckas
CIIEKTPOCKOMNUS KaK METOJ U3yYEHHUs COCTaBa BEIIECTBA.

@Du3MKa aTOMHOr0 fApa W 3JeMeHTapHbIX 4YacTull. CocTaB W CTpoeHue
atoMHOTO sifipa. CBOHCTBAa SAEPHBIX CHII. DHEPrusi CBs3M W Je(EeKT MacChl
aToOMHOro siapa. PaauoakTuBHOCTb. Buabl paguoOakTUBHBIX MPEBPAIICHUM.
3akoH paavoakTHUBHOrO pacmnajga. CBoiiCTBa HMOHU3UPYIOIIMX  SAEPHBIX
W3Iy4yeHUW. PaguoakTUBHBIE HW3JIYYEHHUS W HX BO3JCHCTBUE Ha JKHUBBIE
OpraHu3MBblL. SIepHbIE peakuu. SaepHas SHepreTuka. JJIeMEHTapHbIE YACTHUIIBL.
DyHIaMEeHTAIIbHbIE B3aUMOJICUCTBHUSA.

Hemoncmpayuu

®doroaddexr.

DOTO3IEMEHT.

Nsnyuenue nasepa.

Jluneityatbie CEKTPHI PA3IMYHbBIX BEIIECTB.

CUeTyuK HOHU3UPYIOIIUX U3TYyYEHUH.

Jlexkun

[IpakTuyeckue 3aHsITUS
Jlyanu3m CBOWCTB CBeTa.

V1,¥5, 31,32
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CamMocTosTeIbHas pa60Ta O6y‘laIOIIII/IXC$I

HOBTOpeHI/IC 1 3aKpCIIJICHUEC PaHECC U3YUYCHHOTO MaTCpHraia C UCIIOJIb30BAaHUCM
KOHCIICKTA JICKIIUH, PCKOMEHAOBAaHHBIX UCTOYHUKOB U JIMTEPATYPBHI, IOATOTOBKA
K IPAaKTUYCCKUM 3aHATUIAM

Tema 7. BceneHnas u e€ »BOTIONHUS

Cojneprkanue yueOHOrO MaTepuaa;

Crtpoenne u pasputne Bcesennoil. Kocmonorus. 3Be3asl. TepmosinepHbI
cuHTte3. Mojensb pacimpsronieiics BeceneHHOM.

IIpoucxo:xxaenne ConHeyHol cucTemMbl. [IpoToconHIlE W TPOTOIUIaHETHBIE
obmaka. OGOpaszoBanue 1iaHeT. [IpoOiema cymiecTBOBaHHMS BHE3EMHBIX
[ABUJIIN3ALINHA.

CoBpemeHHas pu3nyeckas KapTuHa MUpa.

Jlekun

[IpakTuyeckue 3aHATUSA
HebGecnpie Tena

CamocTosiTenpHas paboTa 00yJaromIuXCs

IToBTOpEHME U 3aKpEIICHUE paHee H3yUYeHHOI0 MaTepHaa ¢ UCIIOIb30BaHUEM
KOHCIICKTA JICKIHNHU, pPCKOMCHIOBAHHBIX UCTOYHHUKOB U JIUTCPATYPhI, IOATOTOBKA
K TIPaKTUYECKUM 3aHATHIM

¥1,31,32

Paznen 2. Xumus. OO1asi 1 HEOpraHU4ecKast XUMHSL.

Tema 8. Beneunne

ConeprxaHue yueOHOTO MaTepuaa:

XumHuuecKas KapTMHAa MHpa KaK COCTaBHas 4YacTh €CTECTBEHHO-Hay4HOH
KapTuHbl Mupa. Poiib XMMHM B JKHM3HU COBpeMEHHOro obmiectBa. Hoseitme
JIOCTHKEHUS XMMHYECKOW HayKHM B IUIaHE PA3BUTUS TEXHOJOTHI: XUMHUYECKas
TEXHOJIOTHSI — OMOTEXHOJIOTUSI - HaHOTEeXHOJIorus. lIpuMeHeHue MOCTHKeHUH
COBpPEMEHHON XMMHH B TYMaHUTapHOH cdepe nesTeTbHOCTH 00IEeCTBa.

Jlekun

[IpakTryeckue 3aHATUS
OuucTka 3arpsi3HEHHON BOJIBI

CamocrosTensHast paboTta 00yyaromumxcs

[loBTOpeHue U 3aKpeIuieHNe paHee H3yUYeHHOr0 MaTepHaa ¢ UCIOJIb30BaHUEM
KOHCIEKTa JIEKIIUH, pEKOMEHJJOBAHHBIX UICTOYHHUKOB U JINTEPATYPHI, IOATOTOBKA
K IPAaKTHYECKUM 3aHATHIM

Tema 9. OcHOBHBLIE MOHATHI WU
3aKOHbI XUMUU

Cojneprkanne yueOHOro MaTepuaa:

[Mpeamer xumun. Bemecto. Atom. Monekyna. XuMHYECKHA dJIeMEHT 1 (hOpMbI
ero cyuiectsoBaHus. [IpocTeie U clloKHBIE BellecTBa. AJIJIOTPONUS U e
MIPUYUHBI.

[emoncmpayua

¥1,¥3,31,32
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Habop Mozneneit aToMOB 11 MOJIEKY.

N3mepenue BeniectBa. OCHOBHBIE 3aKOHBI XUMHMH. Macca aTOMOB U MOJIEKYJI.
AToMHas equHuIa Macchl. OTHOCHUTENIBHBIE ATOMHAS! U MOJIEKYJISIPHAs. MacChl.
KonuuecTBo BemecTsa.

[MocrosinHast ABoranpo. MomsipHast Macca. 3akoH ABoraapo. MomisipHblil 00beM
ra3os.

3aKOH COXpaHEHHsI MacChl BEIIECTBA.

Jlexkuu

[IpakTuueckue 3aHATUSL
PacueTsl o xuMu4ecknM opmyIam.

CamocTosiTenpHas paboTa 00yJaroIIuXCs

IToBTOpEHME U 3aKpeIICHUE paHee H3yUYeHHOI0 MaTepHaa ¢ UCIIOIb30BaHUEM
KOHCIICKTA JICKIHNHU, pPCKOMCHAOBAHHBIX UCTOYHHUKOB U JIUTCPATYPhI, TIOATOTOBKA
K IIPaKTUYECKUM 3aHATHIM

CopeprkaHne yueOHOTO MaTepuaa: V1,¥3,31,32
Otkpeitue Ilepuonuueckoro 3akona. Ilepuomudeckas cucteMa XUMHYECKHUX
anemenToB [I. . MenneneeBa kak rpagudeckoe orodpaxenue [lepnomuaeckoro
3akoHa. [lepnoauyueckuil 3aKOH M CUCTEMa B CBETE yUYEHHS O CTPOCHUHU aToMa.
3aKOHOMCpHOCTI/I HU3MCHCHUA CTPOCHHUA OJICKTPOHHBIX O6OJ’IO‘I€K aToMOB H
XUMHUYECKUX CBOMCTB o6pa3yeMI>Ix QJICMCHTAaMHU IPOCTBIX U CJIOXXHBIX BCIICCTB.
3nauenue llepuoanyeckoro 3akoHa u lleprognyeckoil cucTeMbl XUMHUYECKHX
. anementoB Jl. V1. MenzaeneeBa s pa3BUTHSI HAYKU M MOHUMAHUS XUMHUYECKON
Tema 10. [leproauueckuii 3aK0H
KapTUHBI MUpaA.
u [leprnonuueckas cucremMa
Jemoncmpauyusn
XUMUYeCKux ayementoB J[. M. o
Paznuunsie ¢opmel Ileproandeckoil cuctembl xumudeckux snementos . .
Meneneesa
MeHeneesa.
Jlekun
[IpakTuueckue 3aHATHS
Peakuun noHHOrO 0OMeHa
CamocTosTenbHas paboTa 00yJarommuXCs
IToBTOpEeHME M 3aKperieHre paHee N3y9eHHOT0 MaTepraia ¢ UCTIOIb30BaHUEM
KOHCIIEKTa JIEKIIHH, PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPhl, TOATOTOBKA
K IPAaKTHYECKUM 3aHATHIM
ITo nToram TIIEPBOIo CEMECTPA U3YUYCHUA NTUCHUITIIMHBI. KOHTPOJIbHAsA pa60Ta
CopepixaHue yueOHOTo Marepuara: Y1,¥3,31,32

Tema 11. Ctpoenue BemiecTBa

Hpnpoaa XUMUYECKON cBsa3u. KoBajeHTHast CBS3b: HCMOJIApHAasA U OJIsIpHas.
Wonnas csa3b. KatroHB! 1 aHMOHBL. MeTamindeckas CB3b. BO,I[OpO,Z[HaH CBA3b.
BzanMocss3b KPpUCTAUNIMYCCKUX PCEHICTOK BEIICCTB C PA3JIMYHBIMU THUIIAMU
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XUMHYCCKOM CBSI3H.
Hemoncmpayusn
OO0pa3Iisl BEMIECTB U MAaTEPHAIIOB C PA3TMYHBIMHU THITAMH XUMHUYICCKOHN CBSI3H.

Jlexun

[IpakTrueckue 3aHATUSA
THUIBI KPUCTATMYECKUX PEIIETOK

CamocTosiTenpHas paboTa 00yJarOIUXCs

[ToBTOpEHHE U 3aKpeIUICHHE paHee U3YIeHHOT0 MaTepraia ¢ HCIIOJIb30BaHHEM
KOHCIIEKTa JIEKIHH, PEKOMEH/IOBAHHBIX HCTOYHHUKOB H JINTEPATYphl, HOATOTOBKA
K IIPaKTHYECKUM 3aHATHIM

Tema 12. Boga. PactBopsl

Copneprkanne yueOHOTO MaTepuaa:

Bona B mpupome, ObITY, TEeXHHMKE M Ha Npou3BojacTBe. Dusmueckue u
XUMHYECKHE CBONCTBA BOJHI. 3anH3HI/ITCHI/I BOJBI 1N CHOCO6I)I ounctku. JKecTtkas
BOJ/Ia U €€ yMSTUYCHHE.

OnpecHeHue BOIBI. ATperaTHbie COCTOSHHS BOJBI U €€ TEePeXOAbl U3 OIHOTO
arperaTHoro COCTOSTHUS B JIpyToOe€.

PaCTBOpCHI/IC TBEPAbIX BEHICCTB U I'a30B. 3aBHCHUMOCTH PacTBOPUMOCTH TBEPABIX
BEIIECTB M T'a30B OT TeMIlepaTypsl. MaccoBas J0isl BEIIECTBA B PacTBOpPE Kak
Croco0 BBIPaKEHUS COCTABA PaCcTBOPA.

Hemoncmpayusn

dusnveckrie CBOMCTBA BOJIBI: TTOBEPXHOCTHOE HATSHKEHUE, CMadlBaHHE.

Jlexiun

[IpakTryeckue 3aHATUS
OrieHKa Ka4ecTBa BOJIbI

CamocrosTenpHast pabota 00yyaromumxcs

IToBTOpEHME U 3aKpEIICHUE paHee N3YUEHHOI0 MaTepraa C UCIO0Ib30BaHHEM
KOHCIIEKTa JIEKIIUHU, PEKOMEHJOBAHHBIX UCTOYHHUKOB U JINTEPATYPHI, TIOJTOTOBKA
K IPAaKTUYECKUM 3aHATHIM

V1,V2,¥5,31,32

Tema 13. Xumudaeckre peakuun

Conepxanue yueOHOro MaTepuana:

TlonsTre 0 xuMuYecKoi peakiuu. TUIbI XUMHUYECKUX peakiuil. CKopocTh
peakiuu 1 (aKTOPbl, OT KOTOPBIX OHA 3aBUCHT. TemioBoi 3 ekt xumMuueckoi
peakiuu. XMMHU4YeCKOe paBHOBECHE U CIIOCOOBI €r0 CMEIIEHMS.
Hemoncmpayuu

XUMHYeCKUE PEeaKIIiy C BBIACIICHHEM TEIIOTHI.

OO6paTUMOCTh XUMHUYECKHUX PEAKIINH.

Jlexmnn

[IpakTudeckue 3aHATUA
Brnsiaue paznnaHbIX GaKTOPOB Ha CKOPOCTh XMMHUYECKUX PEaKITH
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CamMocTosTeIbHas pa60Ta o6yanomec51
HOBTOpeHI/IC 1 3aKpCIIJICHUEC PaHECC U3YUYCHHOTO MaTCpHraia C UCIIOJIb30BAaHUCM

KOHCIIEKTA JIEKLIMH, PEKOMEHIOBAHHBIX HCTOYHHUKOB U JIUTEPATYPHI, HOATOTOBKA 3
K MPAKTUYCCKUM 3aHSITUSIM
Copepxanue yueOHOTO MaTepuana: V1,¥2,¥3,¥5,31,32
Knaccupukanusa HeopraHM4ecKMX coelMHeHUiT U HMX cBoicTBa. OKCHIBI,
KHUCJIOTBl, OCHOBAaHMs, CONH. XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX  COCIMHEHUW B  CBET€ TEOPUH  DIICKTPOIUTHUECKOU
nuccormaiuu. [lonstue o ruaponuse coneid. Cpena pacTBOPOB CoOJEH: KUCas,
HeWTpalnbHasi, menovyHas. Bogopoanslii mokasarens pH pacTBopa.
Mertamnbl U HeMmeTawabl. Metamipl. OOmpe ¢Gu3MYecKre W XUMHAYECKUE
CBOMCTBa METa/UIOB, OOYCIIOBJICHHBIC CTPOCHHEM aTOMOB U KpPUCTAUIOB U
MOJIO)KEHHEM METaJUIOB B JJIEKTPOXUMHUYECKOM DSy HampspDkeHud. OOmrue
criocoObl monmydeHust MetauioB. CrutaBel: depHble W LBeTHBIC. Kopposus
METAJIJIOB U CIIOCOOBI 3aIIIUTHI OT HEE.
Hemeramnel. OOmasi XapaKTepHCTHKa TJABHBIX TOATPYNIT HEMETAIOB Ha 10
npumepe rajoreHoB. OKHCIUTETBEHO-BOCCTAHOBUTEIBHBIE CBOMCTBa
HEMETaJJIOB.
BaxHeliue coeAMHEHUS METAIUIOB U HEMETAJUIOB B IIPUPOJE U XO3IHCTBEHHON
JEATECIPHOCTH YEJOBEKa. 3allluTa OKPYXKAWIIEH cpeasl OT 3arps3HEHUs

Tema 14. Heoprannueckue TSKETBIMU METaJUIaMHU, a30Ta, CEPhI, YIIIEpoa.

COCIMHEHMUS Hemoncmpayuu
B3aumopeiicTBre MeTalUIOB ¢ HeMeTalulaMH (IIMHKAa C CepoM, aJfOMHHHS C
HOIIOM), paCTBOpAMH KHUCIIOT U IIEIOYEH.
I'openue meTanoB (IIMHKA, KeJe3a, MarHus) B KUCIOPOJIE.
B3aumoseiicTBre a30THON ¥ KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOT C MEJIbIO.
BoccraHoButenbHbIE CBOMCTBA METAILIIOB.
XHUMHUYECKHE CBOMCTBA COEIMHEHNI METAILJIOB.
Jlexumu 6
[IpakTryeckue 3aHATUS
Peaknyin oOMeHa B BOJHBIX PacTBOPax 3JEKTPOJIUTOB.
Ompenenenne pH pacTBopa coneid.
BriTecHenne ximopoM Opoma 1 Ho/1a U3 pacTBOPOB UX COJIEH.
B3aumoeiicTBre METaIIOB C paCTBOpAaMU KHUCIIOT U coieid. Peakiiuu oOMeHa B 1

BOJHBIX PACTBOPAX 3JIEKTPOIUTOB.
Ompenenenne pH pactBopa coeid.

BriTecHenne xiiopom Opoma 1 Hojia U3 pacTBOPOB UX COJICH.
B3anmMopeiicTBuE METAJIJIOB C PACTBOPAMHU KHUCIIOT U COJIEH.
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CamMocTosTeIbHas pa60Ta O6y‘laIOIIII/IXC$I

HOBTOpeHI/IC 1 3aKpCIIJICHUEC PAaHECC U3YUYCHHOTO MaTCpHraa C UCIIOJIb30BAaHUCM
KOHCIICKTA JICKIIUH, PCKOMEHAOBAHHBIX UCTOYHHUKOB 1 JIMTEPATYPBHI, IOATOTOBKA
K IPAaKTUYCCKUM 3aHATUIAM

Pasnen 3. Xumus. Opranudeckasi XuMusl.

Tema 15. Oprannyeckue COeTUHEHUS

Cojneprkanue yueOHOTO MaTepuaa;

OcHOBHBIE TIOHSITHS OPraHUYecKOil XUMHHM ¥ TeOpUSl CTPOEHHA
opraHuveckux coeauHenuil. Ilonstue wu3omepuu. Buabsl wH3oMepuu:
CTpYKTypHast (yIJIEpOAHOTO CKeJlleTa, MOJOKEHUS KpaTHOHW CBSI3HM MU
(yHKIIMOHAIBHOM TPYIIIEI), MPOCTpaHCTBEHHAs. MHOroobpa3ne OpraHudecKux
COCTMHECHHUIM.

Yraesonopoabl. IlpenensHble U HempeaenabHbIE YriieBoAopoabl. CTpoeHue
YIJEBOJOPO/IOB, XapakTepHble XHMHYECKHE CBOICTBa  YIJIEBOJOPOJIOB.
[IpencraBuTenu  yriieBOAOPOAOB: METaH, OTWIEH, aleTHieH, OeH30IL.
[Ipumenenue  yriaeBOJOpOJOB B  OpraHMYECKOM  CHHTe3e.  Peakuus
nonuMepuzauui. HedTh, ra3, KaMeHHBIH Yrojib — NPUPOJHBIE HCTOYHUKU
YTIIEBOIOPOJIOB.

Kuciaopoacoaep:kammue oprannyeckue BemecTBa. CHupTthl, KapOOHOBBIE
KHCJIOTBI H CJOXHbIC 3(1)I/Ipbll HUX CTPOCHUC U XapPaKTCPHLIC XHUMHUYCCKUC
cBolicTBa. IlpencraBurenu KUCIOPOACOAEPKAIIUX OPraHUYECKUX COCIUHEHUI:
METHIIOBBIN U 3TUJIOBBIA CITUPTHI, TIUIEPUH, YKCyCHAs KHCI0Ta. MblIa Kak COITU
BBICIIMX KapOOHOBBIX KHCIIOT. JKUPBI KaK CIOXKHBIE d(HUPHI.

YrieBobl: TIII0K03a, KpaxMal, IeJUTI0I03a.

A3oTcoep:kaliue OpraHuvYecKue CcoeIMHEeHHsA. AMWHBI, aMHUHOKHCIIOTBI,
oenku. Ctpoenue u Ouosormueckas GyHKIMsS OeKOB. XMUMHUECKHUE CBOWCTBA
OenkoB. [ eHeTHUEeCKas CBSA3b MEXTy KJIAaCCAMH OPTaHUYECKUX COCTUHEHUH.
Hemoncmpayuu

[lomyueHue aTUIeHA U €ro B3aUMOJICHCTBHE C PACTBOPOM TIepMaHTaHaTa Kalus,
OpoMHOI1 BOJIOM.

Peakmust moirydeHust yKCyCHO-3THIIOBOTO 3¢upa.

KauecTBeHHas peakuus Ha TIMLEPUH.

IIBeTHBIC peakiuy OEIIKOB.

ILnacTtmacesl M BoJIoKHA. [loHsTHE O mIacTmaccax. TepMOIUIACTUYHBIE U
TEPMOpEAaKTHBHBIE HOJIMMEpHl. OTHENbHBIE NPEICTABUTENIM CHHTETUYECKUX MU
MCKYCCTBEHHBIX TTOJIUMEPOB:

(beHonoGopMabIeTruIHbIE CMOJIBL, TTOTHUBUHIITXIOPHI, TE(IIOH, TETUTYIION/.
[lonatne o0 XWMHYECKMX BOJIOKHaX. HaTypaibHble, CHHTETHYECKHE U
MCKYCCTBEHHBIE BOJIOKHA. OTHeNbHBIE MPEICTABUTENN XMMHUYECKHX BOJIOKOH:

10

V12,¥3,31,32
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areTaTHOe (TpUALIETATHBIA IIENK) W BUCKO3HOE BOJIOKHA, BHUHWIXJIOPHIHBIC
(XJ710pHH), TOMUHHUTPWIbHBIE (HUTPOH), TMOJMAMHIHBIE (KampoH, HEWHIOH),
oy GupHEIC (JTaBcaH).

Hemoncmpayusn
Paznnynbie BUJIBI IJIACTMACC M BOJIOKOH.
Jlexuun 6
TIpakTUueckue 3aHsATUA
O3HaKOMJICHHE C CHHTETHUECKUMU M UCKYCCTBEHHBIMHU MOJIUMEPaAMHU.
Onpe/ieneHre pa3TuYHbIX BUJIOB XUMUYECKUX BOJIOKOH. 1
XUMHUECKHE CBOMCTBA YKCYCHOM KUCJIOTBI: B3aUMOJICHCTBUE C UHANKATOPAMHU,
metaiiamu (Mg), ¢ ocHoBarmsmu (Cu(OH)2) u ocHoBHEIME okcumamu (CuO).
OO6paTtumas u HeoOpaTuMas ieHaTypalus OCJIKOB.
CamocrosiTensHast paboTa 00yJarommxcs
[ToBTOpEeHME U 3aKpeIUicHIE paHee U3yYEHHOT0 MaTepraia ¢ UCTIOIh30BaHHEM 3
KOHCIICKTA JICKIHNHU, pPCKOMCHIOBAHHBIX UCTOYHHUKOB U JIUTCPATYPhI, TIOATOTOBKA
K IPaKTUYCCKUM 3aHATUIAM
Copeprkanne yueOHOTO MaTepuaa: V2,Y4,V5,31,32
XuMHsI ¥ OPraHu3M 4ejJoBeKa. XHWMHUYECKHE DIEMEHTHl B OpTraHU3Me
yenmoBeka. OpraHuveckue ¥ Heopranudeckue BeriectBa. OCHOBHBIC JKU3HEHHO
HEOOXOIUMBIE COEUHEHU:
OeIKH, YTIeBOIbI, KHUPbI, BATAMUHBL. YTIEBOJIBI — TJIaBHBIA UCTOYHHUK SHEPTUN
opraam3ma. Poib KHUpOB B opraHuzMe. XOIECTEpHH W €ro poilb B 3/I0POBHE 6
YeJI0BeKa.
MuHepanpHbple BEIIeCTBA B TMPOAYKTaX MUTAHWSA, THIIEBbIE JOOABKU.
COarmaHcHpoBaHHOE TUTAHKE.
Tema 16. Xumus 1 5KU3HBb
Xumusi B ObITy. Boma. KauecTtBo BOAbl. Moromme M YHUCTSIINE CPEICTBA.
[TpaBuiia 6e30macHoON pabOThI CO CPEeICTBAMU OBITOBOM XMMHH.
Jlekuun 2
[IpakTrueckre 3aHATHSL 1
Omnpenenenue jxene3a B MPOIYKTaxX MUTAHUS
CamocTosTenbHas paboTa 00yJarommuXCs
IToBTOpEeHME U 3aKpeTIeHUe paHee H3YIEHHOTO MaTepraia ¢ UCIIOIb30BaHUEM 3
KOHCIIEKTa JICKIIUH, PEKOMEHIOBAHHBIX UCTOYHHUKOB U JINTEPATYPHI, TIOJrOTOBKA
K IPaKTUYCCKUM 3aHATUIAM
Paznen 4. buonorus
Tema 17. buonorust - coBokynHocts | Conepkanue yueOHOro mMarepuana: V2,Y4,31,32
HayK O XHuBOW mpupoje. Meronsl | dKuBas mpupoma kak OOBEKT W3ydeHUs Owonorumu. MeToapl HCCIEIOBaHUSL 11

HAY4YHOI'O ITO3HAHU B OHoJIOrun

KUBOW mpupoabl B Ouonormu. OmnpespereHue KH3HU (C  NPHBICUYCHHEM
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MaTepuana u3 pa3ieiaoB (PU3MKU U XUMHH). Y POBHH OPTaHU3AINN KU3HH.
Hemoncmpayuu

YPOBHU OpraHM3aNNH KA3HH.

Metoapl MO3HAHUS KUBOM MPUPOJIBI.

Jlexunu

HpaKTI/I‘IeCKI/IC 3aHATUA
Tunonorus >KUBBIX OpPraHusMoOB

CamocTosiTenpHas paboTa 00yJarOIUXCs

[ToBTOpEHME U 3aKpeIIeHHE paHee U3YYSHHOTO MaTeprana ¢ UCIOIb30BaHHEM
KOHCIIEKTa JICKIIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB H JINTEPATYPHI, TIOATOTOBKA
K IIPaKTUYECKUM 3aHATHIM

Tema 18. Kietka

Coneprkanue yueOHOro MaTepuaa:

Hctopus nzydenus knetku. OCHOBHBIE MOJOXEHHs KiIeToyHoU Teopuu. KieTka
- CTPYKTYpHO-(OYHKITHOHAIbHAS (IIEMEHTapHAas ) EAMHNIIA JKA3HH.

Crpoenne knetkd. ITpokapHoTsI U 3yKapHOTHI — HU3IINE U BBICIINAE KIETOYHBIE
oprauu3mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
IloBepxHocTHBIN ammapaT. CxeMaTH4YHOE OINHCAaHUE KUJKOCTHO-MO3aW4HOMN
MOJEIH KJIETOYHBIX MEMOpaH.

[uTomnasmMa — BHYTpPEHHAS cpela KIeTKH, OpraHoujsl (OpraHesibl).
Knerounoe sapo. dyHKius sapa: XpaHeHHe, BOCIPOU3BEICHHE M Iepeaaya
HACJICJICTBEHHOW WH(OPMALMK, PEryJsius XUMUYECKOH aKTUBHOCTH KJIETKH.
CrpykTypa 1 QyHKIMH XPOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
MatepuaibHOE €IUHCTBO OKPY)KAIOIIEro MHpa M XUMHUYECKHHA COCTaB KUBBIX
OpraHU3MOB. buonoruueckoe 3Ha4YCHHE XUMHUYECKHX 3JIEMEHTOB.
Heoprannueckue BemecTBa B cocTaBe KIETKH. Ponb BOABI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEW cpeasl opraHuzMoB. Heopranuueckue
WOHBI. YTJIEBOJABl M JUMUABI B KieTke. CTpyKkTypa U Ouonoruueckue QyHKIUN
0enkoB. AMHHOKHMCIOTBI — MOHOMephl OenkoB. CTpoeHHe HYKJIEOTHIOB H
cTpykTypa nonunykieotuaasix 1eneit JJHK u PHK, ATO®.

Bupycel n Oakrepuodaru. HekierouHoe cTpoeHHe, KH3HEHHBIH LUKIT U €ro
3aBUCUMOCTh OT KJIETOYHBIX (opM ku3HH. Bupycel — BO30Oyaurenu
MHQEKIMOHHBIX  3a0oJieBaHWIl;  TMOHATHE 00  OHKOBUpycax.  Bupyc
ummyHozaeduiura yenoseka (BUY). [Mpodunaktuka BUY-unpekium.
Hemoncmpayuu

CrpoeHne MONEeKyIbl OesKa.

Crpoenne momnekyns! JJHK.

CrpoeHue KIETKH.

CTpoeHue KIETOK NPOKapUOT U 3YKapHOT.

V1,¥2,¥3,¥5,31,32
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Crpoenue Bupyca.

Jlexkuu

TIpakTUueckue 3aHsATUA

Habmronenne KJIeToOK pacTeHWH W KUBOTHBIX IMOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax u Ux ONrcaHue.

CpaBHEHHE CTPOCHMSI KIETOK PACTCHUH U KUBOTHBIX.

CamocTosiTenpHas paboTa 00yJarOIUXCs

[ToBTOpEHHE U 3aKpeIUICHHE paHee U3YIeHHOT0 MaTepraia ¢ HCIIOJIb30BaHHEM
KOHCIIEKTa JIEKIHH, PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPhl, TOATOTOBKA
K IIPaKTHYECKUM 3aHATHIM

Tema 19. Opranusm

Copneprkanne yaeOHOTO MaTeprasa;

Opranusm - enuHoe 1enoe. MHoroobpasue oprann3MoB. OOMEH BEIIECTBOM U
SHEPTUeH ¢ OKpyXarolleld cpelodl Kak HeoOXOAMMOE YCIOBHE CYIICCTBOBaHUS
JKUBBIX CHCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BEICHUIO — OJHA W3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpraHuM3MOB. JleleHHe KIeTKH — OCHOBa poOCTa, pa3BUTHA U
pa3sMHOXKEHUA OpraHu3MoB. becnonoe pa3mHoxkeHue. IlosmoBoi mpoiecc u
MoJIOBOE pa3MHOKeHHe. OII0I0TBOPEHHE, €T0 OMOJIOTHYECKOe 3HAUCHHE.
[NonsiTve 00 MHIUBUAYAIBHOM (OHTOTEHE3), SIMOPUOHAILHOM (dMOpPHOTEHE3) U
MOCTAIMOPUOHANBHOM DPa3BUTHH. VIHIMBHIYyanbHOE Pa3BHTHE YEJOBEKa M €ro
BO3MOJKHBIE HAPYIICHUSI.

OO0mue npeacTaBIeHNs] O HACIEACTBEHHOCTH M M3MEHUYMBOCTH. | eHeTnueckas
TEPMHMHOJIOTHS ¥ CHMBOJIMKA. 3aKOHOMEpPHOCTH HacienoBaHus. Hacnenosanue
nmpu3HaKoB y denmoBeka. llomoBele xpomocombl. CHEIDIEHHOE C  TIOJIOM
HacienoBanue. HacnmexcTBeHHble OONE3HW 4YeNOBEKa, WX NPUYUHBI U
npodunakTrka. CoBpeMEHHbBIE MPENICTABICHHS O TEHE U TEHOME.

I'eHeTnyeckne 3aKOHOMEPHOCTH W3MeHUMBOCTH. Kitaccudukamus  dopm
W3MEHYHMBOCTH. BimsiHue MyTareHoB Ha OpraHU3M YelIOBEKa.

IIpenmer, 3amaun U METOABI CeNEKIMU. [eHeTHyeckrue 3aKOHOMEPHOCTH
cenekimu. Yuenne H. WM. BaBumoBa o0 1eHTpax MHOTooOpa3ust W
MIPOUCXOXKJICHUSI KYJIbTYPHBIX pacTeHuil. buortexHonorus, ee IJOCTHXKEHUS,
MEPCIEKTUBHI Pa3BUTHSL.

Hemoncmpayuu

OOMeH BeulecTB U MPEBPALCHUE SHEPTHU B KIIETKE.

Jenenue xinetku (MUTO3, MEH03).

Crioco0r1 6ecTiooro pa3MHOKEHUS.

Omog0TBOpEHNE Y paCTeHUIA 1 )KUBOTHBIX.

MunuBunyanbHOE pa3BUTHE OpPTraHU3MA.

V1,¥2,¥3,¥5,31,32
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Hacnencreennsie 00JI€3HN YEIOBEKA.

Bnusinue ankoronusma, HapKOMaHUH, KypEHUsS] Ha HACJICCTBCHHOCTD.
MyTanuu.

MonupukanroHHass U3MEHIYHBOCTb.

IeHnTpbl MHOTOOOPA3WsI U TIPOUCXOXKICHHSI KYIbTYPHBIX PACTCHHIA.
HckyccTBeHHBII 0TOOD.

HccnenoBanus B 061acTi OMOTEXHOIOTHH.

Jlexkuu

ITpakTHYECKUE 3aHATHS

Pelrenue s1eMeHTAPHBIX TEHETUUECKUX 3a/1a4.

AHaIM3 U OIEHKA STHYECKUX ACIIEKTOB Pa3BUTHS HEKOTOPBIX HCCIICIOBAHH B
OHMOTEXHOJIOTHH.

CamocrosiTensHast paboTa 00yJarommxcs

[ToBTOpEHHE 1 3aKPEIUICHUE paHee H3YUYSHHOT0 MaTepuala ¢ UCIONIb30BaHUEM
KOHCIICKTA JICKIHNHU, pPCKOMCHIOBAHHBIX UCTOYHHUKOB U JIUTCPATYPhI, TIOATOTOBKA
K IPaKTUYCCKUM 3aHATUIAM

Tema 20. Bun

Copneprkanne yueOHOTO MaTepuaa:

DBOJIOIMOHHAS TEOPHUS U €€ POJIh B POPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOH KapTuHbl Mupa. Bun, ero kpurepuu. Ilomynsnuss kak CTpyKTypHas
enuHuIa BuAa U dBOMIOIMH. CHHTETHYECKash TEOpHus 3BOJIONMU. J[BHXKyIIne
CHUJIBI 3BOJIIOIMH B COOTBETCTBHH C CHHTETWYECKOU Teopuel »Bomtonuu (CTDI).
['eneTnueckue 3aKOHOMEPHOCTH 3BOJIOLMOHHOrO HpoIiecca.

Pesynbratel  sBomonuu. CoxpaHEHHWE MHOrooOpas3usi BHJOB Kak OCHOBa
ycToiunBoro  pa3Butus  Owocdeppl.  IlpuumHBI  BBEIMHpaHUS  BUIOB.
buonoruueckunii mporpecc U OMOIOTUYECKHIA perpecc.

['umoTe3s! MPOUCXOKACHUS KU3HU. Y CIIOKHEHHE )KUBBIX OPTAaHU3MOB Ha 3emMIie
B TIPOIIECCE IBOJIONMU. AHTPOTIOTEHE3 M €ro 3aKOHOMEPHOCTH. [lokazaTenscTBa
POJICTBA YEIIOBEKA C MIIEKOIUTAIONUMHE KHUBOTHBIMUA. DKOJIOTHIECKHE (PaKTOPHI
AHTPOIIOTCHE3a: YCIOXKHEHUE MOMYJISIIMOHHOW CTPYKTYpPHI BUJA, U3TOTOBIICHUE
opyauii Tpyaa, Mepexo] OT PACTUTEIBHOTO K CMEINIAHHOMY THITy TMHUTAHUS,
ucronb3oBanue  orHsa.  [losBieHue  MBICIUTENIBHOW  JICATENIBHOCTH U
yjeHopasaenbHou peun. [IporcxoxieHre 4yenoBeYecKux pac.

Hemoncmpayuu

Kpurepun Buga.

Tlonmynauus - CTpyKTypHasi eAMHULIA BUJA, €AMHUIIA SBOIIOLHUU.

JBWKyIllH€ CUIIbI IBOJIFOLIUH.

Bo3HHKHOBEHHE ¥ MHOTOOOpa3ne NPUCIIOCOOJICHUH Y OPraHU3MOB.

Penkue u ncuesaroniyie BUIbI.

V1,¥3,31,32
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JIBrKyIMe CUIIbl aHTPOIIOTEHE3A.
ITpoucxox/1eHue YeloBeKa 1 YeJIOBEYECKHX pac.

Jlexun

TIpakTUueckue 3aHsATUA

Ornucanue ocobeii Bua mo MOpQoI0orHuecKOMY KPUTEPHIO.
AHaIM3 ¥ OIIEHKA Pa3IMYHBIX THIIOTE3 MPOUCXOXKACHHUS KUZHH.
AHaIU3 ¥ OIICHKa Pa3JIMYHbBIX THIIOTE3 IPOUCXOXKICHHUS YeIIOBEKA.

CamocTosiTenpHas paboTa 00yJarOIUXCs

[ToBTOpEHME U 3aKpeIIeHHE paHee N3YYEHHOTO MaTeprana ¢ HCIOIb30BaHHEM
KOHCIIEKTa JICKIIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB H JINTEPATYPHI, TIOATOTOBKA
K IIPaKTUYECKUM 3aHATHIM

Tema 21.OxocucTEMBI

Coneprkanue yueOHOro MaTepuaa:

[Mpeamer M 3aa4M SKOJIOTHH: yueHHE 00 IKOJOTHUYECKHX (PaKTOpax, yUeHHE O
COO0IIeCTBaX OpPraHW3MOB, ydeHHe O Omocdepe. IDKomormueckue QaxTophl,
OCOOCHHOCTH WX BO3JEHCTBHSL. DKOIOTHYECKas XapakTepucThka Buaa. llonsarue
00 sKonornveckux cucremax. Llenu nuranus, Tpoguyeckue ypoBHH.
buoreoneno3 kak oskocucremMa. buolneHo3 u OHOTON Kak KOMIIOHEHTHI
OuoreoueHo3a.

buochepa — rimobanbHas sxocucreMa. Yuenue B. U. Bepaanackoro o 6uocdepe.
Ponb xuBBIX Opranu3zmoB B Ouocgepe. bruomacca. buonornueckuii KpyroBopot
(Ha mpumepe KpyrosopoTa yriiepozna). OCHOBHbIE HalpaBlICHHS BO3ACHCTBUS
yenoBeka Ha Ouocdepy.

TpancdopMalsi  eCTECTBEHHBIX  OKOJOTMYeCKHX cucTeM. (OCcOOCHHOCTH
arpo3KOCUCTEM (arpoIeHO30B).

Hemoncmpayuu

Okonornveckue GakTopsl U UX BIUSHUE HA OPTAHU3MBL.

Me>XBUI0BBIE OTHOIIECHHS: TAPA3UTH3M, XUIITHUIECTBO, KOHKYPEHIIUS, CHMONO03.
SpycHOCTH paCTUTENILHOTO COOOILECTBA.

Kpyroeopot yriepoza B 6uocgepe.

3anoBeTHUKH W 3aKa3HUKH Poccu.

Jlexmn

[IpakTrueckue 3aHATUSL

CocTraBrieHue cxeM Iepeiadn BeMECTB U SYHEPTUH (IIeTIel TUTaHus).
CpaBHI/ITeHBHaH XapaKTCpUCTHUKa IPUPOAHBIX OJ3KOCUCTEM MU arpoO3KOCUCTEM
CBOEM MECTHOCTH.

Pemenune skomoruuecKux 3aaad.

AHanu3 W OIEHKa IMOCIEACTBUNA COOCTBEHHOW AEATENHHOCTH B OKPYXKAroIien
cpefe, TI00aJbHbIX KOJIOTHYECKUX Npo0IeM U MyTeil uX penieHusl.

V1,¥,V5,31,32
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CamMocTosTeIbHas pa60Ta o6yan011mxc51
HOBTOpeHI/IC 1 3aKpCIIJICHUEC PaHECC U3YUYCHHOTO MaTCpHraia C UCIIOJIb30BAaHUCM

3
KOHCIIEKTA JICKIIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB H JINTEPATYPHI, TIOATOTOBKA
K TIPAKTUYCCKUM 3aHSITHIM
[To uroram BTOpOro cemecTpa n3ydeHus! AUCHHUIUIMHBL: TuddepeHInPOBaHHBIN
[TpomexxyTouHas aTTecTanus p pa sy H mudbep p 2
3a4eT
Bcero 175




2.4. TemaTu4eCKMi IJIAH U COIePKaHNE TUCHUIIMHBI JJI 32049HO0 GOpMBbI 00yUeHMsI
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HaumenoBanue pa3zenoB U TeM

Copeprxkanne yueOHOTO MaTepuaina u (POpMbI OpTraHU3AIHNA A TeTFHOCTH
oOyJaronuxcs

O0BeM yacoB

3HaHUS U YMEHWMS,
(bopmMHpOBaHHUIO
KOTOPBIX
CIIOCOOCTBYET
3JIEMEHT IPOTPaMMBI

Pasnen 1. dusuka

Tema 1. BBenenune

Copeprkanne yueOHOTO MaTepuana:

O®usnka — (pyHmaMeHTalbHAs HayKa O MpHupojae. EcTecTBeHHO-HAYYHBIN METO]
MO3HAHMS, €r0 BO3MOXXHOCTH U T'PaHUIIBI IPUMEHUMOCTH.

OKCHepUMEeHT W TeopHs B TIpoliecce IMO3HaHUSA NpUpoasl. MojenupoBaHue
¢du3nueckux sABIEHUI U nmpoueccoB. EcTecTBeHHO-HAayyHast KapTHHA MHpa U ee
BaYKHEHIINE COCTABISIOLINE.

EnnHCTBO 3aKOHOB MPHUPOJBI U COCTaBa BellecTBa Bo BeenenHoi. OTKpHITHS B
(u3MKe — OCHOBA POrpecca B TEXHUKE U TEXHOJOIHH NPOU3BOACTBA.

[IpakTHueckue 3aHATUSL
MogenupoBanue (HU3NIECKUX SBICHUI U TPOLIECCOB.

CamocrosTensHast paboTa 00yJarommxcs

N3yueHne peKOMEH/I0BaHHBIX HCTOYHUKOB M JINTEPATYPBI TIPH TOTOTOBKE K
HPOMEXYTOYHON aTTECTALUH

Beimonnenue pedepara

HOI[I‘OTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

V2,V4,31,32

Tema 2. Mexanuka

Conepxanue yueOHOro MaTepuaa;

Kunemaruka. Mexannueckoe asmwxenue. Cucrema otcuera. TpaekTopus
JIBIDKCHUS.

ITyte. Ilepememienue. PaBHOMepHOE mpsMosMHEHOe ABIKeHHE. CKOpOCTb.
OTHOCUTENBHOCTh MEXAHUYECKOrO IBUKEHUS. 3aKOH CIIOXKEHHUS CKOPOCTEH.
I'paduku newkenus. CpelnHsss CKOPOCTb IPH HEPABHOMEPHOM JIBUXKCHHU.
MrHoBeHHasi CKOPOCTb. PaBHOYCKOpPEHHOE MNPSMOJIMHENHOE  ABUXKECHHE.
VYckopenue. CBobomHoe mazeHue ted. KpuBonmHeiiHOoe OBMXKeHHE. YTiaoBas
CKOpocTb. PaBHOMEpHOE HABIXKEHHE IO OKPY>KHOCTH. LleHTpocTpemuTenbHOe
YCKOPCHHE.

JAunamuka. Macca u cuna. B3aumopeiicteue Ten. 3akoHbsl quHaMuku. CUIbl B
npupoze.

Cnoco6s! m3mepernus cuil. MHepnmranbHas cuctemMa orcuera. 3aKOH BCEMHPHOTO
Tsirotenusi. HeBecoMocTb.

¥1,¥3,31,32
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3aKkoHbI coxpaHeHHusi B MexaHuMKe. lIMmynsc Tenma. 3akoH COXpPaHEHUS
UMITyJIbCa.

PeaktuBHOE nBWKeHWE. Mexanwdeckas pabdora. MomrHocth. PabGota cHiter
TATOTEHUs, CWJIbl YINPYrocTH M CHIBl TpeHus. MexaHudeckas JHEprus.
Kunerudeckas sHeprus.

Kunerngeckas sHeprus u padora. [loTeHnnanpHas SHEPTHst B TPAaBUTAIIHOHHOM
ToJe.

[ToTeHunanbHas SHEPTHS YIPYTO Ie(OPMHUPOBAHHOTO Tena. 3aKOH COXPaHEHHUs
MOJTHON MEXaHUYECKOU SHEPTHUH.

Hemoncmpayuu

OTHOCHUTENBLHOCTh MEXaHUYECKOTO JABUKCHUS.

Buabl MexaHUUECKOro ABUKEHMUS.

WNHuepTHOCTH TEN.

3aBUCUMOCTH YCKOPEHHS TeJla OT €ro Macchl M CUJIBI, IEHCTBYIOILIEH Ha Telo.
PaBenctBo u IIPOTUBOIIOJIOKHOCTDH HalpaBJICHUA CHJI I[GP'ICTBHSI u
MPOTUBOJECHCTBUSL.

HesecomocTs.

PeaxTuBHOE ABWXCHUEC, MOACIIb PAKCTHI.

V3MeHeHne SHEPTUM MPU COBEPIICHUH PabOTEHI.

[IpakTrueckue 3aHATUSL
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI OT MacChl TeJa.

CamocrosiTensHast paboTa 00yJarommxcs

I/I3yquHe PEKOMEHAOBAHHBIX UCTOYHUKOB U JIMTCPATYPHI ITPU MOATOTOBKE K
HPOMEKYTOYHOH aTTeCTaluK

Beinonnenue pedepara

HOI[I‘OTOBK& IMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

Tema 3. OcHOBBI MOJIEKYJIIpHOU
(bM3HUKH U TEPMOIMHAMUKI

Conepxanue yueOHOro MaTepuana:

Mounekyasipaasi  QuU3MKa. ATOMHCTHYECKas TEOpHs CTPOCHHUS BEILECTBA.
HaOnroneHust M OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BelecTBa. Macchl U pasMepsl MOJIEKYIl. TeIIoBOe IBU)KEHUE YacTUL BEILECTBA.
BbpoynoBckoe nBwxkenue. MneanbHelii ra3. Temmeparypa kak Mmepa cpemHen
KMHETUYECKOM DHEPrMH 4YacTHULl. YPaBHEHUE COCTOSHHUS HIEAIBHOIO rasa.
Uzonponieccr! u ux rpadpuku. OOBsSCHEHUE arperaTHbIX COCTOSIHAHN BellecTBa U
($a30BBIX TEpeXOJOB MEXKIy HHMHU Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX
MIpeJICTaBICHUH.

CBsi3p MEXy NaBJICHHEM W CPeIHEH KHHETHYEeCKOW SHEeprueil MOJEKysd rasa.
Pabora raza. Moaens xuakoctu. [loBepXHOCTHOE HATSKEHHE W CMadyHMBaHHE.
Kpucrannnueckue u amopduslie Benecta. JKukne KpucTasibl.

V1,¥3,31,32
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Tepmonunamuka. Baytpennss sHeprus. PaboTa u Temnoornaya Kak criocoObl
W3MEHEHUSI BHYTpeHHEU sHepruu. [lepBoiif u BTOPOM 3aKOHBI TEPMOJUHAMUKH.
Ilpunnuner  peiictBust TeroBeix MamuH. KIIJ[ TemyioBbix ABUraTesnei.
TernmoBbie MalIMHBI U X TPUMEHEHHE. DKOJIOTHUECKUE MPOOIIEMBI, CBSI3aHHBIC
C IPUMEHCHHEM TEIUIOBBIX MAIITUH U IPOOJIEMBI DHEPrOCOCPEIKCHUSI.
Hemoncmpavyuu

JBrmxenne OpOYHOBCKUX YaCTHII.

Huddysus.

SIBneHNS TOBEPXHOCTHOTO HATSHKCHUS U CMAadUBaHU.

Kpucramisl, amopdHbBIE BEMIECTBA, KUIKOKPUCTAULTHICCKHE TEIIa.

M3MeHeHue BHYTPEHHEH SHEPTrUu TeJl IPU COBEPILICHUN PabOThI.

[IpakTryeckue 3aHATUSA
ArperatHple COCTOSIHUS BEIIECTBA

CamocTosiTenpHas paboTa 00yJaroIIuXCs

I/I3y‘ICHI/IC PECKOMCHAOBAHHBIX HCTOYHUKOB U JIMTCPATYPHI IIPU OATOTOBKE K
MIPOMEXKYTOUHON aTTECTALINU

Brimonuenue pedepara

IToaroroBKa NMCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

Tema 4. OCHOBBI ANIEKTPOJMHAMUKH

Cojneprkanue yueOHOro MaTepuaa:

DJleKTpocTaTUKa. B3aumoneiicTBre 3apspKeHHBIX Tesl. DNEKTPUUECKUN 3apsl.
3akoH COXpaHEHUs ANEKTPUIECKOTO 3apsja. 3akoH Kymnona.
DNEKTPOCTATHYECKOE II0JIE, €r0 OCHOBHBIC XapaKTEPHCTUKH W CBSI3b MEXKIY
HUMH. [IpOBOTHUKYN U M30JIATOPHI B AIEKTPOCTATUYECKOM T0JIe. DIeKTpUIecKast
€MKOCTh KOHJICHCATOpa. DHEPTHS AIEKTPOCTATUIECKOTO TTOJIS.

IlocTosinubIi TOK. IlocTOSHHBIN 3neKTpHUecKuil TOK. CHila TOKa, HaNpshKEHNUE,
3JIEKTPUIECKoe compoTupieHrne. 3akoH Owma Juis ydacTKa I[EeNd W TOJTHOU
3JIEKTPUUECKOH LEIH.

Pabora m momHOCTH mocTossHHOTO TOKa. 3akoH JDxoyms—IJlenna. TerutoBoe
JIEHCTBHE ANEKTPUIECKOT0 TOKA. DIEKTPUIECKHUH TOK B Pa3IHYHBIX CpEAax.
MarnuTHoe moJie. MarHUTHOE IOJIEé M €ro OCHOBHBIE XapaKTEPUCTHKU.
JelicTBue MarHMUTHOrO TOJs Ha MPOBOJHUK C TOKOM. 3aKOoH Awmrepa.
Onekrpoasurarens. Cuna Jlopenua.

SIBneHne AIEeKTPOMAarHUTHOM MHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOW WHIYKIIHH.
IIpaswuito Jlenna. Camonnnykius. UHAYKTHBHOCTH. DHEPrusi MarHUTHOT'O TIOJIS.
Hemoncmpayuu

DeKTpu3amus Tell.

B3anmMopeiicTBue 3apsKEHHBIX TEIL.

HarpeBanue npoBOJHHKOB C TOKOM.

V1,3, V5,31,32
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OmnsIT Opcrena.

B3aumopeiicTBuE TPOBOJHUKOB C TOKOM.

JleiicTBME MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
PaGota snexktpoaBHrarens.

SIBneHME AIIEKTPOMArHUTHOW WHAYKITUY.

TIpakTUueckue 3aHsATUA
COopka 2JeKTpUYEeCKON IEeNr W M3MEpPeHHe CHIIBI TOKa M HANpsHKeHHS Ha ee
Pa3IUYHBIX YYaCTKaX.

CamocrosTenbHas pabota 00y4aromuxcs

W3yvenune peKOMEH/IOBAaHHBIX HCTOYHUKOB U JIUTEPATYPHI MPH HOATOTOBKE K
POMEKYTOYHOM aTTeCTAlUK

Breimmonnenue pedepara

IToAroTOBKA MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIC BOIPOCHI

Tema 5. Konebanus ¥ BOJHBI

Copneprkanne yueOHOTO MaTepuaa:

Mexannueckne Kojedanusi u BoJHBL. CBoOomuble konebanus. llepumon,
yactota W amiumaryga  konebGaHwii.  [apMoHudYeckue — KoieOaHWs.
Marematuueckuii W NOpYKUHHBIA MaATHUKHU. [IpeBpalieHne sHEpruu mnpu
rapMOHUYECKUX KOJICOaHMIX.

MexaHndecKkre BOJHBI U UX BUIBL. 3BYKOBBIE BOJHBL. YJIBTPa3ByKOBBIE BOJHBI.
VAbTpa3ByK U €ro UCIOIB30BaHUE B MEAUIIMHE U TEXHUKE.
DJIeKTPOMArHUTHBIE Ko0JIe0aHUsI U BOJHBI. CBOOOIHBIE BIIEKTPOMArHUTHbIE
KoJIeOaHusl.

Koneb6arensHbrit KOHTYP. dopmyna TomcoHa. BriayxneHHbIE
3JIEKTPOMAarHUTHBIE  KOJIeOaHusl. I'apmonnueckue 3JIEKTPOMArHUTHBIE
KosieOaHus. DIEeKTpUUECKUid pe3oHaHc. [lepeMeHHbI TOK. DJeKTporeHepaTop.
[Monyuenue u nepenayva s1aekTposHepruu. [IpodieMsr s3HEProcOepeKeHMs.
OIeKTpOMarHuTHOE noJje. OJEeKTpOMarHUTHBIE  BOJIHBL CkopocTb
9JIEKTPOMArHUTHBIX ~ BOJMH. IIpUHIOMIIBI  paguoCBsI3M U TEJCBHICHHMS.
Hcnonp3oBaHue  3JEKTPOMArHMTHBIX ~ BOJH  pPa3flUYHOTO  JMana3oHa B
TEXHUYECKUX CPEJICTBAX CBSA3M, MEIULIMHE, IIPH U3YUEHUU CBOWCTB BEIIECTRA.
CgeToBble BOJHBI. Pa3BuTHe mpencTaBieHHH O IPHUPOAE CBETa. 3aKOHBI
OTpa)keHUs M IpejoMicHHs cBeTa. MHTepdepenius ceera. Judpakiusa ceera.
Hudpaknronnas pemrerka. [lonsipuzanms cBera. [ucrepcust cBera. JIMH3BL
®dopmyina TOHKOH JTHH3BL. ONTHYecKHe TPUOOPHI.

Hemoncmpayuu

KoneGanust MaremMaTH4€CKOTO U MPY>KMHHOTO MasTHUKOB.

Pabora snextporeneparopa.

W3nyuenne u npueM JIEKTPOMArHUTHBIX BOJIH.

V1,¥3,¥5,31,32
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Paanocssse.

Paznoxxenue 0eoro cBeTa B CIICKTP.
Huatepdepenmus n nudpakmus cBeTa.
OTtpaxkeHHe U NPEIOMIICHUE CBETA.
OnTHyeckre NpudopBkl.

TIpakTUueckue 3aHsATUA
Nzydenne xonebanmii MAaTEMaTHIECKOTO MasSTHHKA.
N3zyuyenne natepdepeHnn U Tupakiiuy CBEeTa.

CamocrosTenpHas pabota 00y4aroImuxcs

W3yvenune peKOMEH/IOBAaHHBIX HCTOYHUKOB U JIUTEPATYPHI MPH HOATOTOBKE K
POMEKYTOYHOM aTTeCTAlUK

Breimmonnenue pedepara

IToAroTOBKA MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIC BOIPOCHI

Tema 6. DneMeHTHI KBAHTOBOM
¢buzukn

Copneprkanne yueOHOTO MaTepuaa:

KBanToBbIe cBoiicTBa cBera. PaBHOBecHOE TeIIOBOE M3nydeHue. KBaHToBas
runore3a [lnanka. ®ortoanekTpudeckuii 3¢ ¢dekt. YpaBHeHHEe DWHINTCHHA s
BHemHero (hoTorddekra. Doton. [laBnenne crera. Jlyannsm cBOICTB cBeTa.
®usuka atoma. Momemn crpoenusi atoma. Omeir Pesepdopna. Iloctymarser
Bbopa. OOsicHeHMe NWMHEHYAaTOro CIEKTpa BOAOpPOJAa Ha OCHOBE KBAaHTOBBIX
noctynatoB bopa. Ilorjomenue u ucmyckaHue cBera atoMoM. KBaHToBas
sHeprusi. IlpuHnmn peifictBus ©  Hcmonb3oBaHue Jasepa. Onruueckas
CIEKTPOCKOMHS KaK METO/I U3yUEHHUS COCTaBa BEIIECTRA.

@du3uKa aTOMHOr0 fApa W 3JeMeHTapHbIX 4YacTul. CocTaB W CTpoeHue
aToMHoro siapa. CBOMCTBa SIAEPHBIX CHII. DHEPrus CBA3M U Ae(eKT Macchl
aToMHOro sAapa. PaanoakTuBHOCTh. Buabl paguoakTHBHBIX INpeBpaILCHUH.
3akoH paaMoakTHUBHOrO pacrmaga. CBoilcTBa HOHHU3UPYIOMIMX  SACPHBIX
W3TydeHUH. PanuoakTuBHBIE H3IY4YeHUS] M HMX BO3JACHCTBHE HA JKUBBIE
OpraHusMbl. SnepHeie peakuuu. SnepHas sHepreTuka. DJIeMEHTapHbIE YaCTULIBL.
DyHIaMEeHTAIIbHbIE B3aUMOJICUCTBUSA.

Hemoncmpayuu

®doroaddexr.

@DOTO3NEMEHT.

Nsnyuenue nasepa.

JInnenuaTsle CIEKTPHI PA3INYHBIX BELIECTB.

CueTunK HOHM3UPYIOIIKX H3ITy4YEHHUH.

IIpakTUueckue 3aHsATUA
Jyanu3m CBOMCTB cBeTa.

CamocrosTenpHast padoTta 00yyaromumxcs

V1,¥5, 31,32
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N3ydenune pekoMeHI0BaHHBIX HICTOYHUKOB M JIUTEPATYPHI IIPH ITOJATOTOBKE K
MIPOMEKYTOYHON aTTECTAINH

Brmonxaenune pedepara

ITonroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOITPOCHI

Copepxanue yueOHOTO MaTepuana: ¥1,31,32
Crtpoenne u pasputne Bcesennoil. Kocmonorus. 3Be3asl. TepmosinepHbI
cuHrte3. Mogens pacimupsronieiics BeceneHHo.
IIpoucxo:xxaenne ConHeyHol cucTemMbl. [IpoToconHIlE W TPOTOIUIaHETHBIE 11
obnaka. OOpa3oBanue tuiaHeT. [IpoOiieMa CyIIeCTBOBaHUS BHE3EMHBIX
[ABUJIIN3ALINHA.

Tema 7. BeeleHRas 1 8 YBOTIONHS CoBpemeHHas pu3nyeckas KapTuHa MUpa.
[IpakTuyeckue 3aHATUSA 1
HebGecHrle Tena
CamocTosTenpHas paboTa 00yJaroIuXCs
N3yyeHre peKOMEHAOBAaHHBIX HCTOYHUKOB U JIUTEPATYPhI IPHU HOATOTOBKE K
MPOMEXYTOYHOH aTTecTanuu 10
Bremmonnenue pedepara
IToaroroBKa NMCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BONPOCHI

Paznen 2. Xumus. OOriast 1 HeOpraHu4ecKast XHMHSL. V2,Y4,31,32
Conepxanne yueOHOTo MaTepuaa:
XumHuuecKas KapTMHAa MHpa KaK COCTaBHas 4YacTh €CTECTBEHHO-Hay4HOH
KapTuHbl Mupa. Poiib XMMHM B JKHM3HU COBpeMEHHOro obmiectBa. Hoseitme 8
JOCTIDKEHHUST XMMHUYECKOW HayKH B TUIAHE Pa3BUTHS TEXHOJOTMH: XUMHYECKast
TEXHOJIOTHSI — OMOTEXHOJIOTUSI - HaHOTEeXHOJIOrus. lIpuMeHeHue NOCTHKeHUH

Tema 8. Beeerue COBpPEMEHHON XMMHH B TYMaHUTapHOH cdepe nesTeTbHOCTH 00IEeCTBa.
[IpakTuyeckue 3aHATUS
OuncTka 3arpsi3HEHHOMN BOZBI )
CamocrosTenpHast pabota 00yyaromumxcs
Uzyuenne pekoMeHJ0BaHHBIX HICTOUHUKOB U JIUTEPATYPHI MPH MTOATOTOBKE K
MPOMEXYTOYHOM aTTecTanuu 8
Brinonnenue pedepara
[TonroToBKa NMCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI
CopeprxaHue yueOHOTro Marepuara: Y1,¥3,31,32
[Ipenmer xumun. BemectBo. Atom. Monekyna. XuMH4IecKuil 371eMEeHT U (pOpMBI

Tema 9. OcHOBHBIE TMOHSTUS U
ero cyuiectBoBanus. [IpocTele u croXxHble BemecTBa. AJUIOTPONUS U ee 11

3aKOHbI XUMHH

MIPUYUHBIL.
[emoncmpayua
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Habop Mozneneit aToMOB 11 MOJIEKY.

N3mepenue BeniectBa. OCHOBHBIE 3aKOHBI XUMHMH. Macca aTOMOB U MOJIEKYJI.
AToMHas equHuIa Maccbl. OTHOCHUTENIBHBIE aTOMHAs! U MOJIEKYJIAPHAs MacChl.
KonuuecTBo BemecTsa.

[MocrosinHast ABoranpo. MomsipHast Macca. 3akoH ABoraapo. MomisipHblil 00beM
ra3os.

3aKOH COXpaHEHHsI MacChl BEIIECTBA.

HpaKTI/I‘IeCKI/IC 3aHATUA

1
PacueTs! 1o XuMuyecKUM HopMyIIam.
CamocTosTenpHas paboTa 00yJarouXCs
N3ydeHne pekoMEHIOBaHHBIX HCTOYHUKOB H JIUTEPATYPHI TP MOATOTOBKE K 10
MIPOMEXKYTOUHON aTTECTALIMU
Copepxanue yueOHOTO Marepuana: Y1,¥3,31,32
Otkpertie Ilepuogunueckoro 3akoHa. Ilepuoanueckas cucTeMa XHMHYECKHX
anemenToB JI. . Menneneesa kak rpadudeckoe orodpaxkenue [lepuoamaeckoro
3akoHa. lleproauyecKkuil 3aKOH U CUCTEMA B CBETE YYECHMSI O CTPOCHUM aTOMA.
3aKOHOMEPHOCTH HW3MEHEHHUS] CTPOCHUS JIIEKTPOHHBIX OOOJIOYEK aTOMOB U
XHUMUYECKUX CBOWCTB 00pa3yeMbIX 3JI€MEHTAaMH IIPOCTHIX U CJIOKHBIX BEILECTB. 11
3uauenue llepuonuueckoro 3akona u I[lepuoguueckoil cucTeMbl XUMHYECKHX
. anemeHToB [[. 1. MeHneneeBa i pa3BUTUS HAYKU M IOHUMAHUS XMMHYECKOU
Tema 10. [leproauueckuii 3aK0H
KapTHHBI MHpa.
51 IIepnonnueckas cucrema
Jemoncmpayusn
xumuueckux anemento . W .
Paznmuneie Gopmbl [lepronnveckoil cuctemMbl xummudeckux snementoB [I. .
MenneneeBa
Menneneena.
IIpakTHueckne 3aHATUSL 1
Peaxiun nonHoro oomMeHa
CamocrosiTensHast paboTa 00yJarommxcs
N3ydenune pekoMeHI0BaHHBIX HCTOYHUKOB U JUTEPATYPHI IIPH MMOATOTOBKE K
MPOMEKYTOUHON aTTEeCTaINH 10
Berinonnenue pedepara
IToAroTOBKa MMCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI
Copeprxkanne yueOHOTO MaTepuara: V1,¥3,31,32
IIpupona xumuyeckoi cBs3u. KoBajeHTHas CBSA3b: HEMOJSIpHAs W MOJSpHAs.
Nonnas cBsa3b. Katnonsl v annonsl. Metannuueckas cBsizb. BojgopoaHas CBA3b.
Tema 11. Ctpoenue BemiecTBa B3anMOCBS3p KPUCTAUIMYECKUX PELIETOK BEIIECTB C PA3NMYHBIMU TUIIAMU 8

XHUMHUYCCKOU CBSI3H.
Hemoncmpayusn
OO6pa3Iibl BEMIECTB U MATEPHAIIOB C PA3TMYHBIMHU THITAMHI XUMUYECKOHN CBSI3H.
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[IpakTrueckue 3aHATUSA
THUMbl KPUCTAITMYECKUX PEHIETOK

CamocTosiTenpHas paboTa 00yJaroIIuXCs

W3ydenne pekOMEeHI0BaHHBIX HCTOYHUKOB U JINTEPATYPHI IIPH HOATOTOBKE K
MPOMEXYTOYHOH aTTecTanuu

Brimonuenue pedepara

[ToaroroBka MMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIPOCHI

Tema 12. Boga. PactBopsl

Copeprkanne yueOHOTO MaTepuaa:

Bona B mpupoge, ObITy, TeXHUKE W Ha MNpPoU3BOACTBEe. DuU3MYeCKHe U
XUMHYECKHAE CBOMCTBA BOJIbI. 3arpsI3HUTEIN BOJIBI U CIIOCOOBI OUMCTKU. JKecTkas
BOJ/Ia U €€ YMSTUYCHHE.

OrmpecHenue BOABI. ATperaTHbIC COCTOSIHHSI BOJABI U €€ MepexXoAbl U3 OJIHOTO
arperaTHOro COCTOSHUS B APYyTOE.

PacTBopeHue TBEpBIX BEIIECTB M ra30B. 3aBUCUMOCTh PACTBOPUMOCTH TBEP.IBIX
BEIIECTB M Ta30B OT TeMIlepaTypsl. MaccoBas JONIA BEIIECTBA B PACTBOpE Kak
Croco0 BBIpAXKEHHsI COCTaBa PacTBOPA.

Jemoncmpayusn

Du3nveckrie CBOMCTBA BOJBI: TOBEPXHOCTHOE HATsDKEHUE, CMaUdNBAHHE.

[IpakTuyeckue 3aHATUS
OrneHKa Ka4ecTBa BOJIbI

CamocrosiTensHast paboTa 00yJarommxcs

Nzydenune pekoMeHIOBaHHBIX HICTOYHUKOB M JIUTEPATYPHI IIPH ITOATOTOBKE K
MIPOMEXYTOUHOM aTTeCTALINU

Beinonnenue pedepara

ITonroToBKa MICEMEHHBIX OTBETOB HA KOHTPOJHHBIE BOITPOCHI

v1,¥2,¥5,31,32

Tema 13. Xummnueckue peakuun

Conepxanue yueOHOro MaTepuana:

[TonsiTHEe 0O XUMUYECKOM peakiuu. TUIIBI XUMUYECKUX peakiuii. CKOpoCTh
peakiuu 1 (aKTOPhl, OT KOTOPBIX OHA 3aBUCHT. TermioBoi 3 pekT XuMuIecKoi
peaxiuu. XuMHUIeCKOe paBHOBECHE U CTIOCOOBI €r0 CMETEHHS.
Hemoncmpayuu

XUMHUYeCKNE pPeaKIiy C BBIACIICHHEM TEIIIOTHI.

O0paTUMOCTh XUMHUYECKHUX PEaKIIHH.

[IpakTideckue 3aHATUSA
Brmsianue paznnaHbix GaKTOPOB Ha CKOPOCTh XMMHUYECKUX PEaKIIHI

CamocTosTenbHas paboTa 00yJarommuxcs

Uzyuenne pekoMeHJ0BaHHBIX HICTOUHUKOB U JIUTEPATYPHI IPH MOATOTOBKE K
NPOMEXYTOYHOH aTTecTauuu

Brinonnenue pedepara
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HOI[I‘OTOBKa MUCHbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIPOCHI

Tema 14. Heopranuueckue
COCAMHEHUS

Cojneprkanue yueOHOrO MaTepuaa;

Knaccupuxanus HeopraHHYeCKHX COeAMHeHUWiT W HX cBoicTBa. OKCHIBI,
KHUCIJIOTBl, OCHOBAaHMs, CONH. XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX  COCIMHEHUA B  CBET€ TEOPUH  DIICKTPOIUTHUECKOU
nuccormaiuu. [lonstue o ruaponuse coneid. Cpena pacTBOPOB CoOJNEH: KUCas,
HeWTpalnbHasi, menovyHas. Bogopoanslii mokasarens pH pacTBopa.

Metauibl U HeMmeTawabl. Metauibl. OOmme ¢GU3MYECKHE M XUMUYCCKUC
CBOMCTBa METa/UIOB, OOYCIIOBJICHHBIC CTPOCHHEM aTOMOB W KpPUCTAIOB U
MOJIO)KEHHEM METaJUIOB B JJIEKTPOXUMHUYECKOM DSy HampspkeHud. Oomrue
criocoObl monmydyeHust MetayuioB. CruraBel: depHble W LBeTHBIE. Kopposus
METAJIJIOB U CIIOCOOBI 3aIUTHI OT HEE.

Hemeramnpl. OOmasi xapakTepUCTHKa TJABHBIX TOATPYII HEMETAUIOB Ha
npumepe rajoreHoB. OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBa
HEMETaJJIOB.

Baxneliue coeAMHEHUS METAIUIOB U HEMETAJUIOB B IIPUPOJE U XO3IHCTBEHHON
JEATETIPHOCTH YEJOBEKa. 3allluTa OKPYXKAIOIIEH Ccpeapl OT 3arpsi3HEHHA
TSKETBIMH METaJUTaMH, a30Ta, CEPhI, YIIIepo/a.

Hemoncmpayuu

B3aumopeiicTBre MeTalUIOB ¢ HeMeTallaMH (IIMHKAa C CepoM, aJfOMHHHS C
HOIIOM), paCTBOpAMH KHUCIIOT U IIEIOYEH.

I'openue meTaoB (IIMHKA, KeJe3a, MarHus) B KUCIOPOJIE.

B3aumopeiicTBuEe a30THOM U KOHUEHTPUPOBAHHOM CEPHOI KUCIOT C MEADIO.
BoccraHoBuTenbHbBIE CBOMCTBA METAILIIOB.

XHUMHUYECKHE CBOMCTBA COEIMHEHNIT METAJLJIOB.

V1,¥2,¥3,¥5,31,32

[IpakTryeckue 3aHATUS

Peakiun oOMeHa B BOJHBIX PaCTBOPAX 3JIEKTPOJIUTOB.

Onpenenenne pH pacTBopa conen.

BriTecnenue xjgopoM 6poma 1 Hoj1a U3 pacTBOPOB UX COJIEH.

BsaumMoneiicTBue MeTaIOB ¢ pacTBOPaMHU KUCIIOT U cojield. Peakunu oOmeHa B
BOJIHBIX PACTBOPAX IEKTPOJIUTOB.

CamocrosTensHast paboTta 00yyaromumxcs

N3ydenre peKoOMeHA0BaHHBIX HCTOYHUKOB M IUTEPATYPhI PH MTOATOTOBKE K
MIPOMEKYTOUYHON aTTECTALH

Brimonnenue pedepara

IlonroToBKa MICEMEHHBIX OTBETOB HA KOHTPOJIHLHBIE BOITPOCHI

Paznen 3. Xummst. Opranmaeckasi XUMUSL.

Tema 15. Oprannueckue COeAMHEHUS | Conepxanue yueOHOro MaTepuana:

| V12,V331,32
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OcHOBHbIE TIOHAITUSl OPraHMYecKOd XUMHH W TeOpHsl CTPOeHUs
opranuyeckux coenuHeHuid. Ilonstme w3omepun. Buasl u3zomepun:
CTPYKTypHas (yIJIEpOAHOTO CKeJeTa, IIOJOKEHUS] KpaTHOM CBSI3M  MJIU
(hyHKIMOHANTBHOM TPYIIIBI), HpOCTpaHCTBeHHas. MHOT0oOOpasue

OpPraHUYECKUX COCAUHEHHH.

Yraesopopoanl. IlpenensHble u HempezaenbHble yrieBonoponsl. CrpoeHue
YIJIEBOAOPONOB,  XapaKTEpHbIE XUMHYECKHE CBOMCTBAa  yIJIEBOLOPOJIOB.
[lpencraBuTenn  yrieBOIOPOJOB: METaH, OTHICH, aleTWIieH, OCH30IL.
IIpuMeHeHrnEe  yriaeBoAOpPOJOB B OpPraHUYECKOM  CHHTe3e.  Peakuus
nonuMepusauun. Hedts, ra3, kaMeHHbII yrojib — MPUPOAHBIE HCTOUHUKH
YIIIEBOIOPOJIOB.

Kucnoponconep:xkamue opranndyeckue BemecTBa. CnupTel, KapOOHOBBIE
KHACJIOTBl W CJOXHbIE 3(QHPBL HX CTPOCHHE M XapaKTepHbIE XHUMUYECKUE
cBoiicTBa. [IpencraBureny KHCIOPOACOMCPKAIINX OPraHUYECKUX COCIUHEHUH:
METHJIOBBIA M STHJIOBBIH CIIUPTHI, TIUIEPHH, YKCYyCHas KHCIoTa. MbUIa Kak con
BBICIIMX KapOOHOBBIX KUCIOT. JKUPBI KaK CJIOXKHbIE 3(HPHI.

YTrneBopl: III0K03a, KpaxMaJl, [eJUTI0I03a.

A3oTcoaep:kaliue OpraHuvecKue coeAWHeHusl. AMHHBI, aMUHOKHCIIOTHL,
Oenkn. CtpoeHne u Owonormueckas GyHKIHS OeNKOB. XMUMHUYECKHE CBOWCTBA
OenkoB. I'eHeTHYeCKas CBsI3b MEXKIy KJIacCaMH OPraHMYECKUX COCANHEHHH.
Hemoncmpayuu

[MTony4eHue 3THIIEHA U €T0 B3aUMOJICHCTBHE C pAaCTBOPOM TIEpMaHIaHaTa Kaus,
OpoMHOH BOIIOM.

Peakuus momy4yeHns: yKCyCHO-3THIIOBOTO 3dupa.

KavecTBeHHast peakiysi Ha TIMIEPUH.

LIBeTHBIE peakUK OETIKOB.

Ilnactmacesl 1 BosokHa. [lonstue o miactmaccax. TepmorulacTW4HbBIE U
TEPMOpEaKTHBHBIE TONMUMEpHl. OTIENbHBIE TPEICTABUTENN CHHTETUYECKUX U
WCKYCCTBEHHBIX MOJIUMEPOB:

(eHonopopmManbIETUAHBIE CMOJIbI, HOTUBUHIIXIIOPH, TEIIOH, LIETUTYIOU.
[lonsaTHE © XWMHWYECKUX BOJIOKHaX. HaTypanbHble, CHHTETHYECKHE U
UCKYCCTBEHHBbIE BOJIOKHA. OTJENbHBIE MPEICTABUTENN XUMUYECKUX BOJIOKOH:
arieraTHOe (TpUALIETATHBIA IIENK) M BUCKO3HOE BOJIOKHA, BHUHHWJIXJIOPHIHBIE
(XJ10pHH), TOMUHUTPWIbHBIE (HUTPOH), TOJMAMHUIHbBIE (KallpoH, HEHIIOH),
nonudGUpHbIE (J1aBcaH).

Hemoncmpayusn

PasnuuHble BUIBI IJIACTMACC U BOJIOKOH.
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[IpakTrueckue 3aHATUSL

O3HaKOMJICHHE C CHHTETHUYECKUMU M UCKYCCTBEHHBIMHU MOJIUMEPaMHU.
OmnpeesieHre pa3InIHbIX BUJOB XUMHUECKUX BOJOKOH.

XHUMHUYECKHE CBONCTBA YKCYCHOUM KHCIIOTHI: B3aUMOJICHCTBHE C WHIAMKATOPAMH,
metaiiamu (Mg), ¢ ocHoBarusimu (Cu(OH)2) u ocHoBHEIME okcumamu (CuO).
OO6patumas u HeoOpaTUMasi IeHaTypanus OelKoB.

CamocTosiTenpHas paboTa 00yJaroIuXCs

N3yyeHre pekoMeHA0BaHHBIX HCTOYHUKOB M JJUTEPATYPHI TP HOATOTOBKE K
MPOMEXYTOYHOH aTTecTanuu

Brmmonxaenune pedepara

HOI[I‘OTOBKa IMMCbMCHHBIX OTBETOB HA KOHTPOJIBHBIC BOIPOCHI

Tema 16. Xumust v )X13Hb

Cojneprkanue yueOHOro MaTepuaa;

XuMusi ¥ OpPraHu3M 4YeJIOBeKa. XUMUYECKHE DIEMEHTHI B OpraHU3ME
yenoBeka. OpraHndeckrie ¥ HeOpraHW4YecKue BemiecTBa. OCHOBHBIE XKH3HEHHO
HEOOXOUMBbIE COEUHEHUS:

OCJIKH, YTIICBOJIBI, KUPbI, BATAMUHBI. YTJCBOJIbI — IJIABHBIA UCTOYHHK SHEPTUU
opraam3ma. Ponb KHpOB B opraHuzMe. XOIECTEpHH W €ro poilb B 3/I0OPOBHE
YyeJIoBEKa.

MuHepanbHbIlE BEIIECTBA B MPOJAYKTaX IUTAHUSA, [HIIEBbIC JOOABKU.
CoOarmaHcupoBaHHOE TUTAHKE.

Xumus B ObITy. Boja. KauecTtBo BOAbpl. Moromue M YUCTSIIME CPENCTBA.
[TpaBuiia 6e30macHoO pabOThI CO CPEeICTBAMU OBITOBOM XMMHHU.

[IpakTuyeckue 3aHATUS
OrnpezeneHue xenes3a B IPOAYKTaX MUTAHUS

CamocTosiTenpHas paboTa 00yJaroIIuXCs

N3yueHne peKkOMEeHI0BaHHBIX UCTOYHUKOB U JINTEPATYPbI MPU MOJTOTOBKE K
MIPOMEXYTOUHOM aTTeCTALINU

Brimonmuenue pedepara

[ToAroToBKa NUCEMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

V2,V¥4,¥Y5,31,32

Pasznen 4. buonorus

Tema 17. buonorus - COBOKYIHOCTh
HayK O >XMBOW mpupone. Meronabl
Hay4YHOTO MO3HAHMS B OMOJIOTHH

ConeprkaHue yueOHOTO MaTepuaa;

KuBast mpupona kak oOBEKT HM3ydeHHs] OHONOTHH. METOAbl HCCIIeAOBaHMS
KUBOM mpupoasl B Ouonoruu. OmnpezaeneHue XHU3HA (C IpHUBICUYCHHEM
MaTepuraia u3 pa3fenoB (pU3NKN U XUMHHK). Y POBHHA OPTaHU3AINHN )KU3HH.
Hemoncmpayuu

VYpoBHU OpraHu3anum KU3HU.

MeTo1bl TO3HAHUS KUBOW TTPUPO/IBI.

¥2,¥4,31,32
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HpaKTI/I‘IeCKI/IC 3aHATUA
Turnomorus )XKuUBBIX OpraHnu3sMoB

CamocTosiTenpHas paboTa 00yJaroIIuXCs

W3ydenne pekOMEeHI0BaHHBIX HCTOYHUKOB U JINTEPATYPHI IIPH HOATOTOBKE K
MPOMEXYTOYHOH aTTecTanuu

Brimonuenue pedepara

[ToaroroBka MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIIPOCHI

Tema 18. Kiretka

Copeprkanne yueOHOTO MaTepuaa:

Hctopus nzydenus knerku. OCHOBHBIE MOJIOXKEHHS KIETOYHOM Teopuu. KneTtka
- CTPYKTYpHO-(QYHKIMOHAIbHAS (JIEMEHTapHAasl) €INHHLIA )KU3HU.

Crpoenne kneTkd. [TpokapHoTsI U 3yKapHOTHI — HU3IINE U BBICIINAE KIETOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
IloBepxHocTHBIN ammapaT. CxeMaTH4YHOE OINHCAaHUE KUJKOCTHO-MO3aW4YHOM
MOJEIHU KJIETOYHBIX MEMOpaH.

IuromnazmMa — BHYTPEHHsSI cpelda KIETKH, OpraHouAbl (OpraHeluibl).
Knerounoe sapo. dyHKIUSA sfapa: XpaHeHHe, BOCIPOU3BEICHHE M Iepeaaya
HACJICACTBEHHOW WH(OPMALMH, PErysilus XMMUYECKOH aKTUBHOCTH KJIETKH.
CrpykTypa 1 QyHKIMH XpOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
MatepuanbHOE €IUHCTBO OKpPY)KAIOIIEro MHUpa U XUMHUYECKHHA COCTaB KUBBIX
OpraHU3MOB. Bbuonoruyeckoe 3Ha4YeHHe XUMHUYECKUX 3JIEMEHTOB.
Heoprannueckue BemecTBa B cocTaBe KIETKH. Ponb BOABI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEW Cpelsl OopraHuzMoB. Heopranndeckue
WOHBL. YTJIEBOJABl W JUMUABI B KieTke. CTpyKTypa U Ouonornueckue QyHKIMN
0enKoB. AMHHOKHCIOTBI — MOHOMepHl 0OenkoB. CTpoeHHe HYKJIEOTHIOB H
cTpykTypa noaunykineotuausix neneit JHK u PHK, ATO®.

Bupycel u Oakrepuodaru. HekierouHoe cTpoeHHe, >KM3HEHHBIH IUKI U €TO0
3aBHCUMOCTb OT KJIETOYHBIX (opM >ku3HM. Bupycel — BO30yaurenu
MHQEKIMOHHBIX  3a0oJjeBaHuil; MOHATHE 00  OHKOBHpycax. Bupyc
ummyHozaeduiura yenoseka (BUY). [Mpodunaktuka BUY-unpekium.
Hemoncmpayuu

CrpoeHne MONEKyIbl OesKa.

Crpoenne monekynsl JIHK.

CrpoeHHe KIETKH.

CTpoeHue KIEeTOK MPOKapHoT U 3YKapHOT.

Crpoenue Bupyca.

V1,¥2,¥3,¥5,31,32
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[IpakTuyeckue 3aHATUSL

HaGnroeHue KJI€TOK pacTeHWH W KUBOTHBIX IMOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax 1 X OIHCaHHE.

CpaBHEHHE CTPOCHMSI KJIETOK PACTCHUH U )KUBOTHBIX.

CamocrosiTensHast paboTa 00yJarommxcs

W3yueHne peKOMEHJ0BaHHBIX HICTOUHUKOB U JIUTEPATYPHI IPH [IOATOTOBKE K
MIPOMEKYTOUHOM arTecTauuu

Brimonuenue pedepara

[ToarotoBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOPOCHI

Tema 19. Opranusm

Copeprkanne yueOHOTO MaTepuaa:

Opranusm - eauHOE Tenoe. MHOToOOpasue opranm3MoB. OOMEH BEIIECTBOM U
SHEPrUeH ¢ OKpyXarolled cpeaod Kak He0OXOIUMOE YCIOBHE CYHIECCTBOBAHUS
JKHUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BENCHUIO — OJHA W3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpraHM3MOB. JleleHue KIeTKH — OCHOBa poOCTa, pa3BUTHA U
pa3sMHOXKEHUA OpraHu3MoB. becnonoe pa3mHoxkeHue. I[losmoBoi mpoiecc u
MOJIOBOE pa3MHOKeHHe. OTI0I0TBOPEHHE, €T0 OMOJIOTHYECKOe 3HAUCHHE.
[lonsitre 006 WHAUBUAYATEHOM (OHTOTEHE3), SMOPHUOHATFHOM (AMOpHOTEHE3) U
MOCTAIMOPUOHANEHOM DPa3BUTHH. VHIMBHIyanbHOE pa3BHTHE YEJIOBEKa M €ro
BO3MOJKHBIE HAPYIICHUSI.

OO0mue npeAcTaBlIeHNs] O HACIEACTBEHHOCTH M M3MEHUYMBOCTU. | eHeTmueckas
TEPMHMHOJIOTHS U CHMBOJIMKA. 3aKOHOMEpPHOCTH HacienoBaHus. Hacnenosanue
Mpu3HaKoB Yy denoBeka. [lomoBeie xpomMocombl. CLEIUIEHHOE C I0JIOM
HacienoBanue. HacnmexcTBeHHble OONE3HW 4YeNOBEKa, WX NPUYUHBI U
npodunakTrka. CoBpeMEHHbIE MPENICTABICHHS O TeHE U TEHOME.

I'eHeTnyeckne 3aKOHOMEPHOCTH W3MeHUMBOCTH. Kitaccudukamus — dopm
W3MEHYHMBOCTH. BimsiHue MyTareHoB Ha OPraHU3M YelIOBEeKa.

[Ipemmer, 3amaun W MeTOABI CeNeKIHMH. | eHeTWYecKre 3aKOHOMEPHOCTH
cenekimu. Yuenne H. . BaBumoBa o0 1eHTpax MHOTooOpa3us W
MMPOUCXOXKIACHUA KYJIbTYPHBIX paCTeHHﬁ. BI/IOTCXHOHOFI/IH, €€ JIOCTHXKCHUA,
MIEPCIICKTUBEI Pa3BUTHSL.

Hemoncmpayuu

OOMeH BelecTB U MpeBpaIieHue SHEPTUH B KIIETKE.

[enenue knetku (MUTO3, MEH03).

Crioco0b1 6ecIoa0ro pa3MHOXKEHHSL.

Omog0TBOpEHNE Y paCTeHUIA 1 )KUBOTHBIX.

WHauBuayansHOE pa3BUTHE OpPraHU3Ma.

HacnencTBeHnble 60JI€3HU YellOBEKa.

V1,¥2,¥3,¥5,31,32




36

Bnusinue ankoronusma, HapKOMaHUH, KypEHUsS Ha HACJICCTBCHHOCTD.
MyTtauumu.

MoandukanuoHHass H3MEHIUBOCTb.

IeHnTpbl MHOTOOOPA3WsI U TIPOUCXOXKICHHSI KYIbTYPHBIX PACTCHHIA.
HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 061acTi OMOTEXHOJIOTHH.

TIpakTUueckue 3aHsATUA

Penienue aneMeHTapHBIX TEHETHUECKUX 3a/1ay.

AHanmu3 U OIEHKa 3THUYECKUX ACIEKTOB PAa3BUTHSA HEKOTOPBHIX MCCICAOBAHUI B
OMOTEXHOJIOTHIH.

CamocTosTenpHas paboTa 00yJaroIIuXCs

I/I3y‘ICHI/IC PECKOMCHAOBAHHBIX HCTOYHUKOB U JIMTCPATYPHI IIPU MMOATOTOBKE K
HPOMEKYTOYHOM aTTeCTallH

Brimonuenue pedepara

HOI[I‘OTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIPOCHI

Tema 20. Bun

Coneprkanue yueOHOro MaTepuaa;

OBOIIIOLIMOHHAS TEOPHUS U €€ POJib B (POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-
Hay4YHOH KapTUHbl Mupa. Bun, ero kputepuu. Ilomymsuus kak CTpyKTypHas
eANHMLA BUAa U 3Bomonuy. CHUHTEeTHYecKass Teopusl 3BOMIOIMHU. J[BrKyliue
CHJIBI 3BOJIIOIIMM B COOTBETCTBHM C CHHTETHYECKOU Teopuel spoitonuu (CTD).
I'eneTnyeckre 3aKOHOMEPHOCTH 3BOJIFOLIMOHHOIO TIpolLecca.

Pesynbratel 3Bomonnu. CoxpaHeHHE MHOTrooOpasusi BHJIOB Kak OCHOBA
YCTOMYMBOTO  pa3BuTHsi  Ouocdepbl.  [IpuumHBl  BBIMUpaHUS  BHJIOB.
Buonoruueckuit mporpecc u OMOIOTHYECKHI perpecc.

I'noTe3bl MPOUCXOKACHUS KU3HU. Y CIIOKHEHUE )KUBBIX OPraHU3MOB Ha 3emiie
B MPOIIECCE IBOIIONMK. AHTPOIIOTeHE3 U €0 3aKOHOMEPHOCTH. Jloka3zaTenbcTBa
POJCTBa YENOBEKa C MIICKOIUTAIOLUINMH KUBOTHBIMH. DKOJOTHYEeCKHEe (DaKTOphI
AQHTPOIIOTeHE3a: YCIIOKHEHUE MOMYJIILUOHHON CTPYKTYpHl BHIA, U3TOTOBJICHUE
opynui Tpyda, Mepexoi OT PACTHUTEIBHOTO K CMEIIaHHOMY THIy MHTaHuS,
UCTIONb30BaHue  OrHs.  IlosiBIeHME  MBICIUTENBHOM  ACSTEIBHOCTH U
wIeHOpa3eNnbHOH pedn. [IporcxoxkaeHne 4eI0BEUECKUX pac.

Hemoncmpayuu

Kpurepuu Buga.

[omynsiys - cTpyKTypHasi eIMHULA BUJIA, AMHHUIIA YBOJIIOLKH.

JIBMKyIIME CHUITBI 3BOJIOIHH.

Bo3HHUKHOBEHHE ¥ MHOTOOOpa3Ke MPHUCIIOCOOICHUM Y OPraHu3MOB.

Penkue u ricuezaroniyie BUIbI.

JIBMXKyIIMe CHIIbI aHTPOIIOTEHE3A.

V1,¥3,31,32
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HpOI/ICXO)KHCHI/Ie YCJIOBCKA U YCIIOBCUCCKHUX pac.

[IpakTrueckue 3aHATUSL

Omnucanne ocobeii Buaa mo MopQoIorHIecKOMY KPUTEPHIO.
AHaIU3 ¥ OIICHKa Pa3IMYHBIX TUIIOTE3 TPOUCXOKIACHUS KU3HH.
AHanu3 ¥ OIICHKA Pa3JIMYHBIX TUTIOTE3 MTPOUCXOXKJICHHSI YSIIOBEKA.

CamocrosTenbHas pabota 00y4aroImuXcs

W3yvenune peKOMEHIOBAaHHBIX HCTOYHUKOB U JINTEPATYPHI MPH HOATOTOBKE K
MPOMEXYTOYHOM aTTecTaluu

Brimonuenue pedepara

IToAroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOMPOCHI

Tema 21.DK0CUCTEMBI

Copneprkanne yaeOHOTO MaTepuasa:

[Mpeamer W 3aa4m SKOJOTHH: yueHHE 00 IKOJOTHYECKHX (PaKTOpax, yUCHHE O
coolmiecTBax OpPraHU3MOB, yueHHe O Ouocdepe. Dkosoruueckue (HakTophl,
O0COOCHHOCTH X BO3JEHCTBHSL. DKOIIOTHYECKas XapakTepucThka Buaa. [lonsarue
00 3Konornueckux cucremax. Llenu nuranus, Tpoguyeckue ypoBHH.
buoreoneno3 kak oakocucremMa. buoneHo3 u OHOTON Kak KOMIIOHEHTHI
OuoreoneHo3a.

buocdepa — rmobdanpHas skocucrema. Yuenue B. U. Bepranckoro o 6mocdepe.
Ponb xuBBIX Opranu3zmMoB B Ouocgepe. bruomacca. bruonoruueckuii KpyroBopot
(Ha mpumepe kpyroBopora yriepoaa). OCHOBHBIC HAIPABJICHUS BO3JICHCTBHS
yenoBeka Ha Ouocdepy.

TpancdopMmalsi  eCTECTBEHHBIX  OKOJOTMYecKHX cucTeM. (OCOOCHHOCTH
arpodKOCUCTEM (arpoleHO30B).

Hemoncmpayuu

Okonoruueckue HakTopsl U UX BIUSIHUE HA OPTaHU3MBI.

Me)KBI/IILOBBIe OTHOUICHUS: MMapasuTrU3M, XUIHNUICCTBO, KOHKYPCHI M, CI/IM6H03.
SpycHOCTh paCTUTENILHOTO COOOIECTBA.

Kpyrosopot yrinepozaa B 6uocepe.

3anoBeTHUKH W 3aKa3HUKH Poccui.

[IpakTuyeckue 3aHATUS

CocTaBiieHUE CXeM Iepeiayn BeIIECTB U dYHEPTruH (IIeTiel TUTaHus).
CpaBHUTENbHAA XapaKTEPUCTUKA MPUPOAHBIX 3KOCHUCTEM M arpo3KOCUCTEM
CBOEU MECTHOCTH.

Pemenue skonornueckux 3aaad.

AHanu3 W OIEHKa IMOCIEACTBUNA COOCTBEHHOW MNEATENBHOCTH B OKPYXKArolien
cpeje, TII00ABHBIX SKOJOTHIECKUX MPOOJIEM U IMyTel UX pericHus.

CamocTosTenbHas paboTa 00yJarommuxcs
W3yuenne peKoMeHJOBaHHBIX HICTOUHUKOB U JIUTEPATYPHI IPH MOATOTOBKE K

V1,V¥, ¥5,31,32
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MPOMEXYTOYHOM aTTecTalnu
Brimonuenue pedepara
IToAroTOBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOPOCHI

3anyTa JoManHe KOHTPOJIbHOM PaboThI 1
CamocTosrenbHas pabota o0yyaronmxcs B (hopMe BBHIIOTHEHUS
[IpomMexyTouHas aTTecTaIus N p . yHarom bop 20
JIOMAITHEN KOHTPOJILHOM PabOTHI
JunddepenumrpoBanHblii 3a4eT 1
Bcero 175
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3. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeOboBanusi K MUHMMAJbHOMY MATEPUAJIBLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus mporpamMmbl TUCHUILIUHBL «EcTecTBO3HaHME» Mpeanoaraer
HaJIM4ue B MPOPECCHOHAIBHON 00pa30BaTENbHOW OpraHHU3allid, PeaTu3yroIiei
0o0pa30BaTeNpHYI0 MPOTpaMMy CpenHero ooOmero oOpa3oBaHHs B Mpefenax
ocBoenusi OIIOIl CIIO Ha 6a3e OCHOBHOTO OOIIero 0Opa3oBaHMs, Y4E€OHBIX
KaOMHETOB (M3HUKH, XMMHH, OHOJOTHH, B KOTOPBIX HMEETCS BO3MOXKHOCTh
o0ecnieunTh CBOOOIHBIN A0ocTyn B WHTEpHET BO Bpemsl yueOHOrO 3aHSTUS U B
NEepPHOJT BHEYYCOHOU ACATEITHPHOCTA 00YJIaIONTUXCS.

[Tomenienne KaOMHETOB JOJKHO YAOBIETBOPATH TpeOoBaHUsAM CaHUTapHO-
AMUEMHUOSIOTHYEeCKUX TTpaBmil © HopMaTtuBOB (CaunlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHO TUIIOBBIM OOOpPYJOBaHHEM, YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUAX, B
TOM YHUCIIE CHEIHATIU3UPOBAHHOM Y4eOHON MeOenbl0 M CpeicTBaMU OOydeHus,
JIOCTATOYHBIMH  JJI1  BBIMIOJHEHUSI TpPEeOOBaHUNM K  YPOBHIO  MOJATOTOBKHU
oOydJarommxcs.

B xabunerax JOIKHO OBITH MYJBTUMEANIHOE 000PYAOBAHKE, TOCPEACTBOM
KOTOpPOTO0 YYaCTHHUKM OOpa30BaTEIbHOIO IMpolLecca MOryT IPOCMAaTPUBATh
BU3YaJIbHYI0O HMH(QOpPMALIMI0 10 €CTECTBO3HAHUIO, CO3/1aBaThb IPE3EHTALUU,
BUJICOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B cocraB  y4eOHO-METOOUYECKOTO W  MAaTE€pUaIbHO-TEXHUYECKOTO
o0ecrniedeHuns MporpaMMBbl TUCIUIUINHBI « ECTeCTBO3HAHNE)» BXOIAT:

® MHOTO(YHKIIMOHATHHBIN KOMILIEKC MPeToaaBaTelis;

® HarjsaHbIe TTOCOOMs (KOMIUICKTBI y4eOHBIX TaOJIHWII, TIJIaKaTOB, MOJICIH
00BEKTOB, MOPTPETHI BHIAIOMINUXCS YUCHBIX U . );

¢ uH()OPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

® SKpPaHHO-3BYKOBBIE MOCOOUS;

® KOMIUIEKT 3JIEKTPOCHAOKEHN KaOUHETOB;

® TEXHUYECKHUE CPEACTBA 00YUCHHUS,

® JIEMOHCTpPAllMOHHOE€  oOopynoBaHue  (0OmIEro  Ha3HAYCHUS U
TEMaTU4YeCKue HabophbI);

e jabopatopHoe oOopyAoBaHUE (OOIIEr0 HA3HAYCHUST U TEMaTUUYECKHUE
HAOOpBI, B TOM YHUCIE ISl TIOCTAHOBKM JEMOHCTPALIMOHHOIO U YYEHHUYECKOTO
HKCIIEPUMEHTA, PEAKTUBHI);

® CTaTWYEeCKHEe, JAUHAMHYECKHE, JEMOHCTPAIIMOHHBIE U pa3gaTOYHBIC
MOJIEJIH, BKJIFOYAast HaTypaJbHBIE O0BEKTHI;

e BCIIOMOraresibHOE 000PYJOBaHUE.

O6opynoBaHue KaOMHETa €CTECTBO3HAHUS: pabodyee MECTO MpenoaaBaTels;
MeOenb yYdeHUYecKas; MOCKa; MKad s HaIJBIIHBIX MOCOOWM M 00OpYyIOBaHMS,
MEPCOHAIBHBIA KOMIBIOTEP; MAHOMETP JKHAKOCTHBIA (JE€MOHCTPALMOHHBIN);
O0apometrp-anepoun bP-52; mpubop s aeMOHCTpanuu — B3aWMOJICHCTBUS
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AIIEKTPUYECKUX TOKOB; IPUOOP AJISl IEMOHCTPAIMH AJIEKTPOMArHUTHOW MHIYKIIUU
(toku ®YKO); naboparopHsiii Habop «lccinemoBaHue H30MPOIECCOB B Ta3axy;
JNEMOHCTPALIMOHHbIE ~ Y4eOHbIE  IJIaKaThl; KOMIUIEKT  BHJICOJEMOHCTpAllUU
«Dusuka», «TBOpLEI aTOMHOTO BEKa»; JIEKTPOHHBIA 00pa30BaTEIbHBIA KOMILIEKC
«bubnuorexka HArASAHBIA MOCOOUID» KOMILJIEKT TAOIMI] MO XUMHUU Pa3/laTOYHbIX
«Knaccudukarms u HOMEHKJIaTypa OpraHUYeCcKuX COEIMHEHUI;
JIEMOHCTPALIMOHHBIE YYeOHbIE TIaKaThl; TAOIUIBI TEMOHCTPALIMOHHBIE; KOMILJIEKT
pOOUpPOK; COOPHUK JAEMOHCTPAIMOHHBIX OMBITOB «IIIKONMBHBIA XHUMHYECKHUIT
OKCIIEPUMEHT», KOJUICKIUS HAYYHO-TOMYJSIPHBIX (PUIBMOB, OWHOKYJISPHBIN
mukpockorn KS —is Duoso TM RS 083; xomruiekT MukpornpenaparoB «Oomas
ounonorus»; komiekuus «llIkonpHBIM repOapuii»; NEMOHCTPALMOHHBIE y4eOHBIE
TUTaKaThL; KOMILIEKT BUICOJICMOHCTPALIUU «Ypoku ouonorum,
«MynbTUMEIUITHOE CONPOBOXKACHUE YPOKOB», «l'eHeTuka», «3emiisl: pa3BUTHE
HKUZHI», «IKOJIOTHUS»; KOMIUIEKT OPTPETOB JIJIsl KaOMHETa OMOJIOTUH.

Texnuueckue cpenctBa oOydeHHs: HOYTOYK, Ha KOTOPOM YCTaHOBIJIEHO
nporpaMmHoe obOecrieuenne MS  Office: Word, Excel, Power Point;
MyJbTUMEANMHOE 000pya0oBaHue (IPOEKTOp, 3KpaH); HH(GOPMALMOHHBINA CTEHI;
KOMILJIEKT HaIrJISITHBIX TTOCOOMIA.

3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHHU, HCIIOJIb3yeMble NPH OCYLeCTBICHUMN
0o0pa3oBaTeJIbHOI0 MpoLecca 1o AUCHUILIUHE

Jlnss  oOecriedeHUsT  KayeCTBEHHOTO0  00pa3oBaTENBLHOIO  IMpolecca
PUMEHSIOTCS CIISIYIOIIUE 00pa30BaTeIbHbIC TEXHOIOTHU:

TpanuioHHbIe: TPATUIIMOHHAS JICKIUSA, JICKIUA-TIPE3CHTAINS, JICKIINS-
JTUAJIOT, IPAKTHYECKOE 3aHATHE C YCTHBIM OIPOCOM, TECTUPOBAHUE;

WHTepakTHBHBIC W MHHOBAIIMOHHBIC: MPOOJIEMHBIC JICKIIHH, TEMOHCTPAIH

U 1p.
3.3. UudopmanuonHoe obecnevyeHue o0yueHmst

3.3.1. OcHOBHBbIE HCTOYHMKH

1. EcrectBo3nanue. 10 kmacc / YueOnuk. bazosiit ypopens. ®I'OC / U. 1O.
Anexcammua, K. B. TamaktwmonoB, W. C. JImutpueB. - HWM3marenbcTBo:
«IIpocBemienuer, 2018.

2. EcrectBo3nanue. 11 knacc / YueOnuk. bazossiit ypoBens. ®I'OC / U. 1O.
AnexcammHa, A. B. Jlsnues, M. A. Illaranos - U3gatensctBO «IIpocBemenue»,
2017.

3. Anekcammua W.}O., TamaktmonoB K.B., Imurpuer U.C.
EcrectBo3nanume. 10 knacc. — M.: Ilpocsemienue, 2018.

4. Anexcamunaa W.IO., JIsnues A.B., IllatamoB M.A. EcrecTtBo3nanue. 11
kiacc. Yacte 1. — M.: [Ipocsemnienue, 2018.

5. Anekcammuaa M.1O., JIsnues A.B., IllatamoB M.A. EcrecTtBo3nanue. 11
kiacc. Yacte 2. — M.: [Ipocsenienue, 2018.
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3.3.2. JlonoJiHUTEIbHbI€ MCTOYHUKH

1. Caenxo O. E. EctrectBo3nanue: yueoHoe nocodue / O. E. Caenko, T. II.
Tpymuna, O. B. Apytionsn. - M.:. KHOPYC, 2017. - 364 c. (Cpenuee
npodeccuoHalibHOE 00pa30BaHNKeE);

2. Cypuxkos, B. B. EcrecTtBo3nanue: ¢usuka : yueonoe nocooue st CIIO /
B. B. CypukoB. — 6-¢ u3z., ucnp. u gon. — M. : U3narensctBo FOpaiit, 2018. —
143 ¢. — (Cepus : IIpodeccuonanpnoe odbpazoanue). — ISBN 978-5-534-06437-
7. Pexxum nmoctyma: https://biblio-online.ru/book/estestvoznanie-fizika-412254;

3. EcrectBo3nanme : yuebnuk s CIIO / B. H. JlaBpunenko [u ap.] ; mox
pen. B. H. JlaBpunenko. — 5-e usn., nep. u gomn. — M. : U3parensctBo HOpaiit,
2019. — 462 c. — (Cepus : [Ipodeccuonanbroe obpazopanue). — ISBN 978-5-
534-05090-5. Pexmm goctryma: https://biblio-online.ru/book/estestvoznanie-
428016

3.3.3. [lepeuenb uH(popManMOHHBIX pecypcoB ceTH « AHTEepHET»

1. www.class-fizika.nard.ru («KiaccHas tocka uist JF0003HATEIBHBIXY ).

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

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

4.  www.chemistry-chemists.com/index.html  (37ekTpoHHBIH  KypHAT
«XUMUKHU U XUMUS»).

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

6. www.hemiwallst.ru («Xumus. OOpa3zoBaTeNnbHBIA  CalT I
IITKOJIbHUKOB) ).

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

8.  www.chem.msu.su (3nekTpoHHAasI OMOIMOTEKA IO XUMHH ).

9.  www.hvsh.ru (xypHan «XuUMHSI B IIKOJIE»).

10. www.hij.ru (kypHan «XuMUS U )KU3HBY).

11. www.biology.asvu.ru (Bcs 6uonorusi. CoBpemeHHasi OMOJI0THsI, CTaThU,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Enunoe OKHO JOCTyTIa 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 00yueHus

(DOpMBI M METOABI KOHTPOJIA 1
OLCHKH

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

- TECTUPOBaHUE

- OIICHKA 32 JOMAIIHIO0
KOHTPOJIbHYIO paboTy (1y1st
3204HOM (HhOpMBI OOYUCHHUST)
- 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

YMeHue NpUBOIUTH IMPUMEPBl  SKCIEPUMEHTOB  W/WIU
HaOJI0/IeHU, O0OOCHOBBIBAIOLIMX: ATOMHO-MOJIEKYJISIPHOE
CTPOCHHME BEILECTBA, CYIIECTBOBAHUE 3JIEKTPOMAarHUTHOIO
IOJII ¥ B3aUMOCBSI3b 3JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
BOJIHOBBIE U KOPIIyCKYJISIpHBIE CBOMCTBAa  CBeETAa,
HEOOpaTUMOCTh TEIUIOBBIX MPOIIECCOB, pa3deraHne rajJaKkTHK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT CTPYKTYpPbl MOJIEKYII,
3aBUCUMOCTh ~ CKOPOCTM  XMMHMYECKOH  peakuud  OT
TEMIIEPATYPHI U KaTaJIN3aTOPOB, KIETOYHOE CTPOCHUE JKUBBIX
oprauu3moB, poab JIHK kak HocuTenss HaciaeaCTBEHHOMN
UHPOPMALIMHU, 3BOJIOLUIO XUBOW HPUPOABI, MPEBPALICHUS
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 O0yUECHUS)
- KOHTpOJIbHAs paboTa

- pacu€THO-rpaduyecKue
paboTsl

- peleHue 3ajgau

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

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

- pacuérHo-rpaduueckue
paboThI

- pelreHue 3agay

YMeHue BblIBUTaTh THUIIOTE3bl W NOpejiaratb MNYyTH 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
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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 PAIMOAKTHBHBIX HBqueHHﬁ;

- B3HeprocOepeKeHus;

- 0e30IacHOr0 HCIOJb30BaHUs MaT€pralioB U XHUMHUYCCKHUX

BEIICCTB B OBITY;

- popUIaKTUKH UH()EKITMOHHBIX 3a00J1eBaHUH,
HUKOTHUHOBOM, AJIKOr0JIBHOM 51 HApKOTUYECKOH | - pedepar
3aBUCHUMOCTEH;

- OCO3HAHHBIX JIMYHBIX JCHCTBUU II0 OXpaHE OKPYKArOLIEH

Cpeibl.

- TECTUPOBaHUE

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

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

4.2.1. Kputepuu oueHUBaHHUA MPAKTHYECKON padoThI

«OTInYHOY

«Xopoio»

((y,E[OBJ'IeTBOpI/ITeJ'ILHO »

((Hey,I[OBJ'IeTBOpI/ITeHBHO»

Co0Imro1aeT TOTHOCTBIO
BECh aJITOPUTM
BBITIOJTHEHUS PAOOTHL
Co0Imro1aeT TOTHOCTHIO
MpaBUjIa TEXHUKH
06e30macHOCTH.
‘YMeeT nojb30BaThCs
71a00paTOPHBIM
obopynoBaHueM U
peaKkTUBaMU.
Jocrturaer
MOCTaBJICHHBIX B paboTe
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
ANTOPUTM BBIITOTHCHHUS
paboTsL.
Co0bmroaeT 4aCTUIHO
MpaBUJia TEXHUKH
6e30IacHOCTH.
YactuyHo ymeer
MOJIb30BaThHCS
71a00paTOPHBIM
obopymoBaHuEeM U
peaKTHBaMHU
He nocturaer
MOCTaBJICHHBIX B paboTe
Hejei.

Jlaét obocHOBaHHUE
MOJYYCHHBIX PE3yIbTATOB
Ha OCHOBE 3HAHUS TEOPHUH
¢ TpyOBIMH OIINOKaMHU.
JlemaeT BBIBOIBI C

He coGonaer Bech
ANTOPUTM BBITIOHEHHUS
paboTsL.

He cobmonaeT npaBuna
TEXHUKHU 0€30IaCHOCTH.
He ymeer nonb3oBatbcs
1ab0paTOPHBIM
000pyI0BaHUEM U
peakTuBaMH.

He nocturaer
MOCTABJICHHBIX B paboTe
Hejei.

He naér npaBuibHOE
000CHOBaHHUE
MOJTYYSHHBIX PE3YJIbTATOB
Ha OCHOBE 3HAHUSI TEOPHUH.
He nenaet BBIBOJBI.

BBIBOJIBI. HEOOJIBIIMMHU OMIHOKAMH. rpyOBIMHU OMIMOKaMH.
4.2.2. Kputepuu OneHUBAHUS KOHTPOJIbHOI PadOThI
«Ot1anaHO» «Xopomro» «Y IOBIETBOPUTEIHHOY «HeynoBneTBOpUTETBHOY

B nonHoit mepe Biageer
CHCTEMOM MOHATHH TaHHOKU
JTUCTIATUTAHBL.
CriocobeH K
CHCTEMaTH3alHuy 1
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
CUCTEMOM MOHSITHUHN JaHHOU
MCIUIIIAHBL.
CrocobeH YaCTHYHO
0000111aTh HAYYHBIN U
IIPAKTUYECKUH MaTepuall.
MPUMEHSIET OTAEIbHbIE
TEOPETUUECKUE 3HAHUS [Tt
peuIeHHs PaKTUYECKUX
3a1ad.

He Bnaneet cuctemoit
MMOHSATHI JaHHOMU
JUCHUIIIINHBI.

He crioco6en
CHUCTEMATHU3Aalluu U
0000IIIeHUIO HAYYHOTO H
MPAKTUIECKOTO
MaTepuarna.

He npumensier
TEOPETHICCKHE 3HAHUS
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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 €3
apryMeHTOB, C
HapyUICHHEM JIOTHKH,
JIOTTYIICHEI TPyOBIe
OIIUOKH, HET BHIBOJIOB.

4.2.3. Kpurepuu

OIICHUBAHHUA TECTA

«OTnnyHO»

«Xopomo»

«YZ[OBJ'IGTBOpI/ITeJ'ILHO»

«HeyﬂOBﬂeTBOpI/ITeﬂLHO »

MPABHJIBHO BBIMOJHEHO
85-100 % TecToOBBIX
3aJlaHui

MPABHJIBHO BBIMOJHEHO
65-84 % TecToBBIX

65 % TeCTOBBIX 3aJaHUH

MIPaBUJIBHO BBHIMOIHEHO 50-

MPABUJIBHO BBITIOJTHEHO
menee 50 % TecTOBBIX

Tak)ke KOPPEKTHO
OIICHHBAET MaTepHall,

CoJIepKaIIUCs B

NIEPBOMCTOYHHUKE;

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

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

BOTIPOCAMH I10 TAaHHOH
TEME;

HMHOT/Ia JIOTHYHOCTD
W3JTI0KEHUST HapyIIIaeTcs;
HE3HAUYNTEILHBIE OITHOKHU

B IIUTUPOBAHHH

IMpaBUJIbLHO

Hay4YHbIX (haKTOB I10
JIaHHOM TeMe,
UCIIOJIb30BaHbI
HEKOTOpEIC
JIOTIOTHUTEIHHBIC 3HAHUS;
YaCTUYHO BIIAJIECT TEMOMH;
JOTHYHOCTH
MIPOCIIe)KUBaETCs C1ado;
rpyObIe ONTHOKHU B
UTUPOBAHUH HCTOYHUKOB

3alaHui 3alaHui
4.2.4. Kputepun oueHuBanus pedepara
«OTINYHOY «XOpOI.HO» «y,Z[OBJ'IeTBOpI/ITeJ'ILHO» «Hey,[[OBJ'IeTBOpI/ITGJ'ILHO»
Pec’pepaT SABJACTCA He PACKPBITHI OTACIIbHBIC Tema PacCKpbITa HaCTUYHO, Tema pacCKpbITa HE
I/IH(i)OpMaTI/IBHI)IM, BOIIPOCHI; HCIOJIb30BaHbl HEKOTOPLIC IIOJTHOCTBIO, HC
O6T)CKTI/IBHO nepe,uaéT YaCTHUYHO HCII0JIb30BaHbI PE3YyIbTATHI I/ICCJ'IeL[OBaHI/Iﬁ HCII0JIb30BaHbI
HCXOIIHYIO0 HHPOPMAILIHIO, a pe3ysibTaThl U YCTAHOBJICHHBIX pe3yibTaThl

HCCIIEI0BaHUM U
YCTaHOBJICHHBIX HAYYHBIX
(haKToB 10 IaHHO TeMme;

HE MCIOJIb30BaHBI
JOTIOJIHUTENbHbIC 3HAHHUS;

HE BJIaJICeT TEMOH;

MaTepHal H3JI0XKeH

HEJIOTUYHO; HEeT LUTaT

4.2.5. Kputepuu oneHuBaHus pac4éTHo-rpaduyeckux pador

«OTnugHO» «Xopomo» «Y IOBIETBOPUTEIHHO «HeynoBneTBOPUTEILHON

IIpumenser Haxoaur Haxoaur He 3naer HeoOXxouMble
TEOPETUYECKUI MaTepHal COOTBETCTBYIOIINE COOTBETCTBYIOIIHUE 3aJAHUIO | PACUETHBbIE 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 IOHMMaHUU
U3MEHEHUM CUTYyallUH,
HaXOJAIIEiCcs B OCHOBE
pelieHus 3a/1a4uu.

(opMyJIBI, HE MOXKET
HalTH UX B TOTOBOM
TEOPETUYECKOM
Marepuaie.
HesepHo nonumaer
HU3MEHEHHUS B CUTYALUIO,

HaXOAIYHOCA B OCHOBE
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[pencraBnsier 3aganue Ha 3aJ[a4¥ C HaBOASLIMMHU [pencraBnser 3aganue Ha peLIeHus 3a1a4H.
ocHoBe (hopmyt, TabJUIL B YKa3aHUSIMH. OCHOBE (hOpMyJI, TAOIHUI] B He ymeer npencraBisaTh
rpaduyaeckoit popme IIpencraBnseT 3aganue rpaduueckoit popme co 3aJlaHue Ha OCHOBE

CaMOCTOSITENTFHO Ha OCHOBE (OPMYIL, 3HAYUTEIbHBIMH ¢dhopmyn, Tabmwi B
Ymeet BEIOpaTs HYy)KHBIC TaOIHUII B TpaduIecKOM 3aTpyIHEHUSIMHU. rpaduyeckoit popme
CTpaTEeTUH BHITIOTHEHUS thopme ¢ Bribupaer crpaternu He moxer BBIOpaTh
rpaduyeckoro 3a1aHus HE3HAYHUTEIIbHBIMU BBIMOJHEHHS IpaduiecKoro HUKAKHE CTPATETUH
3aTpyIHEHUSIMA 3aJaHusI CO 3HAYUTEILHBIMH BBITTOJTHECHUS
Bribupaer crpareruu omunoKamMu rpaduieckoro 3a1aHus
BBITIOJTHCHUSI
rpadpu4ecKoro 3a1aHus C
HE3HAYHUTEIbHBIMU
omuOKaMu

4.2.6. Kputepuu ouieHUBaHMs JOMAIIHEl KOHTPOJIbHOI padoThI sl 32049HOM
(hopMbI 00yUeHUS

«OTIIHOY «Xopomioy» «Y TOBJICTBOPUTEILHOY» «HeynoBneTBOPUTEIBHOY
B nonnoi mepe Bnaneer B ocHoBHOM Bnazseer YacTtuyHO Braaeer He Bnaneer cucremon
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 CHUCTEMaTH3alluU U
0000IIIEHNI0 HAYYHOTO H 0000IIIEHUIO HAYYHOTO U | TMPAKTUYICCKHUA MaTepHall. 0000IIEHNIO HAYYHOTO U
MIPAKTUIECKOTO MaTepraa MIPAKTHIECKOTO MIPUMEHSET OTICITBHBIC 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]1a4
3a/1ad. TEOPETUYECKHE 3HAHUS apryMeHTHPOBAaHO, OTBeTHI
OTtBeThI CHOPMYTHUPOBAHBI JUTSL PEIICHUS JIOTHYHO, TPAMOTHO, HET chopMyIHpPOBaHbI 6€3
apryMeHTHPOBAHO, MPAaKTUYCCKUX 3a]1aY. BBIBOJIOB. apryMeHTOB, C
JIOTHYHO, TPAMOTHO, €CTh OTBeTHI HapyIICHUEM JIOTHKH,
BBIBO/IbI, HCITOJIB3YHOTCS chopMyITUPOBaHbI JIOTTYIICHBI TPyObIe
MEXIIPEIMETHBIC CBSI3U apryMeHTHPOBAaHO, OIIUOKH, HET BBIBOJIOB.
JIOTHYHO, TPAMOTHO, €CTh
BBIBOJIBI, O€3
HCTIOJIb30BaHUS
MEKIIPEIMETHBIX CBSI3CH.

4.2.7. Kputepum OLleHUBAHUSI BHEAYIMTOPHON CaMOCTOSITEIbHON PadoThI

00y4aroIuxcs
«OTnuyHO» «Xopomo» «Y IOBIETBOPUTEIBHOY» «HeynoBneTBOpUTEALHOY
Y4eOHbIi MaTepuan Y4eOHbIi MaTepua Y4eOHbIi MaTepuan Y4eOHbII MaTepral He
OCBOEH B MIOJTHOH Mepe; OCBOEH JJOCTaTOYHO, OCBOEH YaCTUYHO, OCBOEH;
IomHocTBIO HUMEIOTCsI HeOOoTIbIIIHe HUMEIOTCA CYHIECTBEHHBIE He chopmuposano
c(hOopMHUPOBAHO yMEHHE npoOesbl B 3HAHUSAX; po0eITsl B 3HAHUSAX; YMEHHUE HCIOIb30BATh
HCTIONb30BaTh B JIOCTaTOYHOH Mepe YactnaHo chopMUpPOBAHO TEOPETUYECKHE 3HAHUS
TEOpEeTHYECKNE 3HAHUS NIPH | CHOPMHUPOBAHO YMEHHUE YMEHHE UCIIOIb30BaTh IIPY BBINOJIHEHUH
BBITTOJTHEHUH HCTIONBb30BaTh TEOpPETHIECKHE 3HAHUA MIPaKTUYECKHX 3a/1a4;
MIPAKTUIECKHX 3a/1aY; TEOPETUIECKHUE 3HAHUS TIPY BHITIOJTHEHUH He chopMHUPOBaHBI
ITomHOCTBIO IIPY BBITTOJTHEHUN MIPAaKTUYECKHX 3a/1a4; o0rmieyueOHbIe yMEHUS;
chopmupoBaHBI MPaKTUUECKUX 3a/1aY; 4aCTHYHO C()OPMHUPOBAHBI | OTBET HE OOOCHOBAH M HE
o01eyueOHbIe yMEHUS, B 3HauuTenbHOM cTENEHU o0rmieyueOHbIe yMEHUS; HUMEET YETKOTO
OTBET ITOJIHOCTHIO c(hOpMHUPOBAHEI OTBET YaCTHYHO M3JI0KEHUS;
000CHOBaH U OTIMYAETCS o0mey4yeOHbIe YMEHUS; 000CHOBaH ¥ U3JI0KEH Marepuain He opopMIIEH B
4ETKOCTBIO M3JI0KEHHUS; OTBET B JIOCTATOYHOI HEUETKO; COOTBETCTBUH C
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MaTepual MOJHOCTHIO CTEIEeHU 00OCHOBAH U MaTepuall YaCTHIHO TpeOOBaHUSIMHU
odopmIleH B COOTBETCTBHU oTin4aeTcs 4ETKOCThI0 | OOPMIIEH B COOTBETCTBHU
¢ TpeOOBAHUSMH. H3II0KCHHS, ¢ TpeOOBaHHUSIMH

Marepwuan opopmiieH B
COOTBETCTBHH C
TpeOOBaHUSIMH C

HEOOTBIIIIMUA
HETOYHOCTSIMHU

4.2.8. Kputepum olleHUBAHHUA pelIeHUsi 3a1a4

«OTINnYHOY «Xopomoy» «Y IOBIICTBOPUTEIHFHOY» «HeynoBneTBOPUTETHHO
[Ipumensier Haxoaut Haxogur He 3naeT HeoOX0mMMBIE
TEOPETHUYECCKIIA MaTepHa COOTBETCTBYIOIIIHC COOTBETCTBYIOIIIHE pacyeTHBIC METOAUKA U
IS TIOMCKA HEOOXOUMBIX 3aJaHHUIO 3aIaHUIO (hopMyIIBI, HE MOXKET
pacYeTHBIX METOIUK U pacdeTHbIC METOIUKA U pacyeTHbIE METOAUKH U HAaWTH UX B TOTOBOM
dhopmy. (hopMyIBI C HABOIAIIIMMHU (dhopMyIIBL TEOPETUIECKOM
Crporas YKa3aHUSIMH. Cy1iecTBeHHOE Martepuane
MOCJIEI0BaTEILHOCTE B Hecymectennoe HapylIieHue HenocnenosatenbHOCTS B
OTIpE/IeJICHUH 111aroB HapyuieHue IOCJIEIOBAaTEILHOCTH B OTIpe/IeNICHUH I11aroB
BBIIIOJIHCHUA 3aJaHUA IIOCJICAOBATCIIBHOCTHU B OHpC}leHeHHI/I maroB BBITIOJIHCHUA 3aJaHUs.
[Toy4eH mpaBUIIbHBII OTIPE/ICIICHNY IIIaroB BBINOJIHEHUS 3aJaHHS. He nonyueH npaBHIBHBIH
OTBET Ha IpejiaracMblc BBIIOJIHEHUS 3aaHMS. ITony4eH mpaBUIbHBII OTBET Ha IpeJjIaracMbic
3aJ1a4yM, pelIeHre oJHOe, [TosrydeH mpaBUITbHBIH OTBET Ha TpeJTaracMbIe 3aa4d
000CHOBaHHOE, OTBET Ha IpeJjIaracMbic 3a/1a4M, HO pEIICHHE He
TIPEUT0KEHO HECKOIBKO 3aJ1a4u, pelIeHre MoaHOe, IOJIHOE
BapHaHTOB PELICHHUS 000CHOBaHHOE,
MPEJI0KEH OJIUH BapUAHT
peuenus

4.2.9. Kputepuu oueHNBaHUS 3HAHUI U YMEHHUIi 110 UTOramM
OCBOEHUSI TUCITUTITTHHBI

[IpomexxyTouHast arrectanus (UTOTOBBIM KOHTPOJIb) Ha OYHOU dopme
oOydeHusi mpoBOAUTCS B Buae Au(PepeHUUpOBaHHOTO 3au€ra B XOJE JETHEH
HK3aMEHAIMOHHOM CECCUM C BHICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCHUIIIMHE.

[TpomexxyTouHast arTecTauusi (MTOTOBBIM KOHTPOJb) Ha 3a04HON (dopme
oOy4eHHMs MMPOBOJAUTCS B BHJI€ JAOMAIIHENH KOHTPOJIBHOW pabOThI B X0/€ 3UMHEU
HK3aMEHALIMOHHONH ceccud W Aud@epeHIupoBaHHOrO 3auéra B XOJ€ JIeTHEH
HK3aMEHALMOHHOW CECCHH C BBICTABJIEHUEM UTOTOBOM OLIEHKH IO JUCLUIIIINHE.

K muddepenunpoBanHOMy 3au€Ty JOMYCKAlOTCS Y4YallUecs, YCIEIIHO
BBIIIOJIHUBIIME BCE€ BHUIBl OTYETHOCTH, MPEAYCMOTPEHHBIE MO JUCLUIUIMHE
y4eOHbIM 11aHoM. B xone nuddepeninrpoBanHoro 3a4éra mpoBepsieTcsl CTENeHb
YCBOEHHUSI MaTepuaia, yMEHHE TBOPYECKU MBICIHUTh M MOCIEA0BATENBHO, YETKO U
KpaTKO OTBEYaTh Ha IOCTaBJIEHHBIE BOMPOCHI, J€JaTh KOHKPETHBIE BBIBOJBI U
dbopmynupoBath 000CHOBaHHbIE MpemsiokeHusi. OlleHKa OXBaThIBAE€T MPOBEPKY
JOCTHKEHUSI BCEX 3asBJICHHBIX 1eed M3ydeHHs AUCIUIUIMHBI U MPOBOAUTCS IS
KOHTPOJISI YPOBHSA MOHUMAaHUs OOYyYarOUIMMUCS CBS3€H MEXIy pa3IMYHbIMU e€e
AIIEeMEHTaMHU.

3HaHUs, YMEHHS U HaBBIKK 00y4arommxcs Ha JudpepeHIIMpOBaHHOM 3a4eTe
OLIEHUBAIOTCS IO MATUOAIILHON CHCTEME.
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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

HaJIMYMe TBEPIBIX U
JOCTaTOYHO HOJIHBIX
3HaHWUH B 00beMe
MIPOHICHHOT 0 Kypca B
COOTBETCTBHH C
LeJIIMU 00y4eHus,
HE3HAYUTEIIbHBIC
OImuOKY Ipu
OCBELICHHU
3aaHHBIX BOIIPOCOB,
YETKOE M3JI0KEHHUE
Mmarepuana

00beMe TIPOUICHHOTO
Kypca B COOTBETCTBUU C
LENSIMU 00YYCHUS, HO
M3II0’KEHNE OTBETOB C
OIIMOKaMH,
HCTIPABISIEMBIMHE MOCIIE
JIOTIOTHUTEIHHBIX
BOIIPOCOB, HEOOXOIUMOCTh
HABOJISIINX BOIIPOCOB

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

JIUTEPaTypsl




