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1. IACIIOPT ITIPOT'PAMMbI YYEBHOM JTUCIUILINHBI
OJb. 06 kECTECTBO3HAHMUE)»

1.1. ObsacTh NPpUMeEHEHHUS MPOTPAMMBI

Pabouass mporpamma yueOnoi mucuuiuimabl OJ1b.06 «EcTecTBO3HAHHWE» SIBISICTCS
4acThbiO MPOrpaMMbl MOATOTOBKH CHEHAIMCTOB CpeaHero 3BeHa B coorserctBuu ¢ ®I'OC no
cnenuansHoctu CIIO 44.02.02 IlpenonaBanue B HaUalIbHBIX KiaccaX, [Ipukazom Munucrepcra
oOpazoBanus u Hayku Poccuiickori @emeparmm Nel353 ot 27.10.2014r. «O6 yTBepKIeHUU
(benepaabHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTa CPEIHETO MPO(HEeCCHOHATBHOTO
ob6pazoBanus no crienuanbHocTh 44.02.02 IlpenogaBanue B HauadbHBIX KJIaccaxy.

1.2. MecTto AUCHUNJIMHBI B CTPYKTYpe OCHOBHOl  mpodeccuoHaJbLHOM
o0pa3oBaTe/IbHON NPOTrPaMMBbI

VYyeOHast TUCIMIUIMHA BXOUT B 00111€00pa30BaTebHBIN ITUKIL.

1.3. Heamn W 3agauyd JUCHMIUVIMHBI — TpPeOOBaHUSI K Ppe3yJbTaTaM OCBOEHMS
AUCHMILINHBI

TpeOoBaHMs K JUYHOCTHBIM pe3yJbTaTaM OCBOCHHS 0a30BOTO Kypca €CTECTBO3HAHUS
JAOJIKHBI OTPpaXXaTh:

— YCTOWYHMBBIH HMHTEPEC K HCTOPHH W JOCTH)KCHUSM B OOJAaCTH €CTECTBEHHBIX HAyK,
YYBCTBO TOPJIOCTH 332 POCCUHCKUE €CTECTBCHHBIC HAYKH;

— TOTOBHOCTh K TMPOJOJDKEHUIO 00pa30oBaHMUs, MOBBINICHUIO KBATM(PUKAIUA B HU30paHHOM
po(hecCHOHATFHON IEATELHOCTH C UCMOJIB30BAHNEM 3HAHUI B 00JIACTH €CTECTBEHHBIX
HayK;

— O0OBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTECTBEHHBIX HAYK IS
YeroBeKa M 00IIecTBa, yMEHHE MCIIOJIb30BaTh TEXHOJIOTHYECKUE JOCTIKEHUS B 00J1aCTH
GU3MKK, XUMHH, OWOJIOTHHM Ui TIOBBIIICHHS COOCTBEHHOTO WHTEIUICKTYaIbHOTO
pa3BUTHS B BEIOPAHHO MPO(ECCHOHATLHON IEATEILHOCTH;

— YMEHHE TPOAHAIM3UPOBATH TEXHOTEHHBIC IOCICICTBHS ISl OKPYKAIOIIEH Cpepl,
OBITOBO M TIPOM3BOJICTBCHHOW JICATEIIHPHOCTH YEI0BEKa;

— TOTOBHOCTh CaMOCTOSITEIILHO JOOBIBATH JIIsl C€Osl HOBBIC €CTECTBEHHOHAYYHBIC 3HAHUS C
WCIOJIb30BAHUEM JUTSI ATOTO JIOCTYITHBIX HCTOYHUKOB HH(pOpMAaImu;

— YMEHHE YNpaBlsATh CBOCH IMO3HABATEIBHON JEATEIBHOCTBIO, MPOBOIUTH CAMOOICHKY
YPOBHSI COOCTBEHHOTO MHTEIICKTYAJIbHOTO Pa3BUTHUS;

— YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHUS B KOMAHJE 10 PEUICHHIO
0O0mIMX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS,

TpeboBanusi K MeTampeAMeTHBIM pe3yjabTaTaM OCBOCHHs 0a30BOro  Kypca
€CTECTBO3HAHUS JIOJIKHBI OTPAXKATh:

— OBJAJICHWE YMEHUSMHU W HaBbIKAMHU DPA3JIMYHBIX BUJOB MO3HABATEIbHON AEATEIHLHOCTU
JUIS U3YYEHUSI PA3HBIX CTOPOH OKPY)KAIOIIIET0 €CTECTBEHHOTO MUPA;

— TpPUMEHEHHE OCHOBHBIX METOJOB MMO3HaHUs (HAOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) AJIs
W3YYEeHUS Pa3UYHBIX CTOPOH €CTECTBEHHOHAYYHOM KapTUHBI MHUPA, C KOTOPHIMHU
BO3HHMKAeT HEOOXOIUMOCTh CTAIKMBATHCS B PO ecCHOHANTBHOM cdepe;

— YyMEHHE OINpeAeNsaTh LeNH W 3aJadyd JesATeNIbHOCTH, BBIOMpATh CpEACTBAa ISl HX
JOCTHIKEHHS Ha MPAKTHKE;

— YMEHHE€ HCIOJIH30BAaTh PA3NUYHbIE MCTOYHHKHU IS TIONYyYEHHS €CTeCTBEHHO-HAYyYHOMU
nH(OPMAIIUK U OLEHUBATH €€ JOCTOBEPHOCTD ISl JOCTUIKEHUS MMOCTABJICHHBIX IIeNiel U
3a/ay;



TpeOGoBaHusi K MpeAMETHBIM pE3yJIbTaTaM OCBOCHHUs 0a30BOr0 Kypca €CTEeCTBO3HAHUS

AOJIKHBI OTpaKaTh:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O IEJIOCTHONH COBPEMEHHOW €CTECTBCHHO-HAYYHOU
KapTUHE MHpa, MPUPOJE KAK €IMHOM LIEJOCTHON cHucTeMe, B3aUMOCBSI3U YEJIOBEKa,
MPUPOJIBI ¥ 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax Beenennoii,

BIIQJICHUE 3HAHUSAMH O HauboJyiee BaXKHBIX OTKPBITUSAX M JOCTHKEHMSIX B oOnactu
€CTECTBO3HAHMUSI, MOBJIUSABIIMX HA 3BOJIIOLMIO MPEICTABICHUN O MPUPOJE, HA pa3BUTUE
TEXHUKH U TCXHOJIOTHIA;

c(OPMHUPOBAHHOCTh YMEHUSI IPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS ISl OOBSICHEHHS
OKpYXAIOIIUX  SBJICHWW, COXpaHEHHWsI 3J0pOBbs, oOecreueHuss 0E30MacHOCTH
KU3ZHEJCATENIbHOCTH,  OEpeKHOr0  OTHONIEHHWS K  IPUpPOJE,  PalMOHAIbHOIO
MIPUPO/IOII0JIL30BAHUS, @ TAK)KE BBITIOJHEHMSI POJIM TPAMOTHOTO NMOTPEOUTENS;
c(OpMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS IPUPOJIbI U CPEICTBAX
M3Y4YEHHUs MEraMupa, MakKpoMUpa U MUKpOMHPA;

BJIaJICHUE IpPHUEMAaMHM €CTECTBEHHOHAYUHbIX HAOJIO/IEHUM, OIBITOB, MCCIEIOBAaHUN U
OIIEHKH JIOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIbTaTOB;

BJIaJICHUE MOHATUHHBIM amlapaToM €CTECTBEHHBIX HayK, O3BOJISIONIMM MIO3HABATh MUD,
y4acTBOBAaTh B JHUCKYCCHUSIX II0 €CTECTBEHHOHAayYHbIM BOIpPOCaM, HCHOJIb30BaTh
pa3auYHbIe HCTOYHUKU UHPOPMAIMH I MOATOTOBKU COOCTBEHHBIX pabOT, KPUTHUUECKU
OTHOCHUTHCS K coobmenussm CMU, conepxaiiyM HayqHYI0 HHPOPMAIHUIO;
c(OpMUPOBAHHOCTh YMEHUI MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOT'O 3HAHUS IS
KaXXJIOTO 4YeJIOBeKa HE3aBUCHUMO OT €ro NnpoQecCHOHANbHON AESITEeTbHOCTH, Pa3inyaTh
(akThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJIbI, BUAETHh MX CBSI3b C KPUTEPUSMU
OIICHOK U CBSI3b KPUTEPHUEB C ONIPEACICHHON CUCTEMOM IIEHHOCTEH.

1.4. Kou4ecTBO 4acOB Ha 0CBOEHHE MPOrPaMMbl T CHHIJIHHBI
MaKCUMaJIbHOU ydeOHOM Harpy3ku oOydvaromierocst 150 qacos, B ToM 4ucie:
00s13aTeIbHOM ayUTOPHON yueOHO# Harpy3ku oOydatomerocst 100 yacos;
CaMOCTOSTEIBHON paboThl oOyuaromierocs 50 yacos.



2. PE3YJbTATHI OCBOEHUA YUYEFHOM JUCITATLIAHBI
Pe3ynbTaToM OCBOCHUS SBIAETCS OBJIAJCHHE O0YYArOIIMMUCS OOLUIMMH KOMIIETCHIMSAMU

(OK):
Kon HaumeHnoBanue pe3yabTaTa 00yueHuUs

OK 1. [TorumaTrh CyniHOCTP ¥ CONMANBHYIO 3HAYUMOCTh CBOCH  Oymymiei
npodeccuu, MPosBISATH K HEW yCTONYHUBBIN HHTEPEC.

OK 2. OpranuzoBbIBaTh ~ COOCTBEHHYIO  JIESITEJIBHOCTb, ONPENENATh  METO[bl
pemeHuss mpodeccHOHaNbHBIX 3ajad, OICHUBAaTh HX JPHEKTUBHOCTh H
KaueCTBO.

OK 3. OrnieHuBaTh PUCKU ¥ IPUHUMATh PEIICHUS B HECTAHJAPTHBIX CUTYaIUsX.

OK 4. OcymiecTBISATh MOUCK, aHAINW3 W OIEHKY MH(pOpMaluHu, HEOOXOIUMOU s
MOCTAHOBKH U PEIIeHHs] Mpo(eCcCHOHATBHBIX 3a7a4, MPOoPECCHOHATHHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnons3oBath  MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE  TEXHOJOTUH IS
COBEPIICHCTBOBAHUS MPOPECCHOHATIBHOMN JCSITEIHHOCTH.

OK 6. PabGoTtaTe B KOJUIEKTHBE W KOMaHJE, B3aUMOJECHCTBOBATH C PYKOBOJCTBOM,
KOJIJIETAMH M COITMATLHBIMU TTAPTHEPAMU.

OK 7. CrtaBUTH 1eJIH, MOTHBHUPOBATh JeSITEIbHOCTD 00yJaronmxcs,
OpraHU30BBIBATh M KOHTPOJIHMPOBATh HX pabOTy ¢ NpUHATHEM Ha cebs
OTBETCTBEHHOCTH 3a Ka4eCTBO 00pa30BaTeIbLHOTO MpolLiecca.

OK 8. CaMoCTOATENTEHO OMpPENeysaTh 3a7auu MPO(PEeCCHOHAIIBHOTO M JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO IUJIAHUPOBATh
MOBBIIIEHUE KBaTU(UKALIWH.

OK 9. OcymecTBIATh MPOGHECCHOHATBHYIO ACSITEIBPHOCTh B YCIOBUSX OOHOBJICHUS
ee 1eJIel, COJIepKaHUsI, CMEHbI TEXHOJIOTHH.




3. CTPYKTYPA U COJEPXKAHUE YUYEBHOM JUCIIUILIVHBI

3.1. O0bem yueOHOM AUCHMIIMHBI M BUABI Y4eOHO# padoThI

Bua yueOHo# paGoThl O0bem

4acoB
MaxkcuMmaJsibHasi ydeOHasi HATpy3Ka (Bcero) 150
O06si3aTeIbHAS AyIUTOPHAs YueOHast HArpy3Ka (Bcero) 100

B TOM YHCJIE:

JCKITUU 30
71a00pAaTOPHBIE U MPAKTUUYECKHE 3aHITHSI, BKJIIOUasi CEMUHAPbI 70
CamocrosiTesibHas padora o0yuyaruuxcs (Bcero) 50

HroroBas arrecrauus B popMe ceMecTPOBOii olleHKHU (2 cemecTp)




3.2. TeMaTu4eckuii miaH u copep:xkanue yueoHoii tucuumimubl O/16.06 «EcTecTBo3HaAHME)»

HaunmenoBanme Conepxxanue y4eOHOro MaTepuaJia: JeKIuu, JJadopaTopHbie U Maxkcum. Obsi3aresabHast Camoc
pa3aesioB M TeM NPAKTUYECKHE 3aHATHSA, BKJIIOYAS CEMUHAPHI M CAMOCTOSITe/IbHbIE PA0OThI | y4yeOHast ayauTopHasi TOSITEJ
Harpyska | Jlexu | Jlabopar. bHasl
i1 | " pabora
NPaKkTHY.
3aHATHS,
BKJI.CEMH
HapbI
1 2 3 4 5 6
Paznea 1. 7 1 2 3
BBenenue.
Mmuoroo0pa3ue
€CTeCTBEHHOI'0 MHpa.
Coodeprcanue yuedonozo mamepuana:
Tema 1.1 Jlexyuu 1
[Ipenmer u 3amaun Kypca | 1.0cHOBHBbIE Haykd O Tpupoze ((pusuka, XUMus, OHOJOTHS), X CXOJCTBO U
oTuiMuusA. ECTEeCTBEHHOHAy4yHBII METOJ MO3HAaHUS M €ro COCTABJISIOLIUE:
HaOmoJIeHue, HU3MEpEeHHe, OKCIEpPUMEHT, Trunore3a, Teopus. Poib
€CTeCTBO3HaHMS B  (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHUHBI MUPa U B IPAKTUYECKOH IEATEIILHOCTU YEJIOBEKA.
Jlabopamopuvie u npakmuueckue 3aHAmMus, 8KI04AS CEMUHAPbI -
Camocmosmenvuas paboma 1
Ponp ecrecTtBo3HaHUS B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOMU
KapTHUHBI MUpa U B IPAKTUYECKOMN JAESITEIbHOCTH YEIOBEKA
Tema 1.2 Cooeporcanue yuedbnozo mamepuana:
EcrecTBenHOHayuHast Jlabopamopuvie u npakmuueckue 3aHAmMus, 8KI0UAS CEMUHAPbI
KapTHHa MHUpa 1.KapTtunsl MHpa: penuruo3Hasi, ObITOBaS, XYyJI0KECTBEHHAs. 2
EcrercBenHoHay4yHas kaptiHa wmupa (EHKM) wu osrtamel ee 3BOJIOLUH:
ApUCTOTENIEBCKUM, HBIOTOHOBCKHUH, DMHIUITEWHOBCKAs peBoronus. [IpuHuummb
MO3HAaHUS B €CTECTBO3HAHUMU: COOTBETCTBUS,  JIONOJIHUTEIHHOCTH,
MPUYUHHOCTH, cuMMeTpun. Knaccudukanus okpyxarorero Mupa (HaHOMHP U
MUKPOMHp, Makpomup, meramup). [lpubopsl s wu3ydeHHs] MUPOB, HUX




OBOJIFOII M.

Camocmosmenvhas paboma

«Baxxnelue KaTeropuud TEOPUM MO3HAHMS: TOHATHUS, 3aKOHBI, TeOpUM (Ha
OCHOBE MaTepuaja OCHOBHOW IIKOJIBI IO (hpr3HKe, XUMUU U Onosorun), «Brimas
COBPEMEHHBIX y4ueHbIX B popmupoBanue EHKM».

Paznea 2.
Meramup
Tewma 2.1. Cooepocanue yuebnozo mamepuana:
Bcenennas: Teopus Jlexyuu
BO3HUKHOBCHMA, 1.Hauano mwupa. bonbmioil B3peiB. [IponcxokaeHHe XUMUYECKHX 3JIEMEHTOB.
CTPYKTYpa, COCTaB U OO6pa3oBaHue TANAKTHK, 3BE3]1, TUIAHETHBIX CHUCTEM. DBOJIIOIHS 3BE3/] U CHHTE3
9BOJIIOLIHA TSOKENBIX DJIEMEHTOB. OBOJIONUS IJIAHEThl 3emiid. Otanbl  (popMHUpOBaAHUS
CoOJTHEYHOU CHCTEMBL.
Camocmosamenvuas paboma
[TnaneTer CoJIHEUHOM CUCTEMBI
Pasnean 3.
0060J10ukH 3emn
Tema 3.1. Coodeprcanue yuedonozo mamepuana:
JIutocdepa Jlexyuu
1.BayrpenHee crpoeHue 3eMiIu U €€ XUMUYeCKuid coctaB. CTpOEHHUE U COCTaB
muTocdeprl. MuHepassl U ropHblie noposl. Py, JIutocdhepHbie MIUTHL
Camocmosmenvuas paboma
3eMIIETPSCEHUS] U UX UHTEHCUBHOCTBY, «L{yHamMu: mpuurHbl BOSHUKHOBEHUS
Tema 3.2. Cooeporcanue yuedbnozo mamepuana:
I'unpocdepa Jlabopamopuvie u npakmuueckue 3aHAmMus, 8KI04AS CEMUHAPbI

1.CoctaB runpocdepsl. MupoBoii okean. Mops. Herunuuneie Mops:
CapraccoBo, Kacniniickoe 1 Apanbckoe. JK0oI0rudeckue npooieMbl OKEaHOB U
Mopei. Boapl ey u ux kinaccugukaius. Oxpana rupocgepsl.

Camocmosimenvuas pa60ma

«Boansle pecypcel PA u ux oxpana», «Tema Mops B IPOU3BEACHUSIX MUPOBOU
XYJO’KECTBEHHOU KYJIbTYPBI».

Cooepotcanue yueonozo mamepuana:




Tema 3.3. Jlabopamopnvlie u npakmuyeckue 3aHAmMus, 6K1I0YAsL CEMUHAPLL 2
Atmocdepa 1.Atmocdepa u ee coctaB. BeptukansHoe cTpoeHne atMocdepsl: Tporocdepa,
cTpatocdepa, wme3ochepa, Ttepmochepa, dk3ochepa. CocraB Bo3myXa.
O30HOBBIE JBIPBI U MAPHUKOBBIA 3((DEKT, CMOT U KUCIOTHbIE A0kAU. OxpaHa
aTMOC]EepBI.
CamocmosmenvHas paboma
DKkoJioruyeckue npooieMsl aTMochepsbl 2
Paznen 4. 59 36 17
Maxkpomup
Tema 4.1 Cooeporcanue yuebnozo mamepuana:
Xu3Hb, IPU3HAKY KUBOTO | JlabopamopHvle u npakmuyeckue 3ausamus, 6KYaAs CeMUHApbl
W MX OTHOCUTCIBHOCTE. | 1 OcHoBHBIE CBOMCTBA KMBOTO OpraHM3Ma. YPOBHH OPraHH3alMH SKHBOM 2
MIPUPOJIBI: KIETOYHBIA, OPraHWU3MEHHBIM, HaJOpraHu3MeHHbIH. (OCHOBHBIE
npu3Hakd  kuBoro. JKUBBIE  CHUCTeMBI, KaK  CaMOYIpaBJISIOIINECS,
CaMOpETyIUPYIOIIHUECcs, CaMOOPraHU3yIOIIMecs CHUCTEeMBl. Tpu  Hayana
TepMoauHaMHKu. [loHsATHE SHTpONINN.
Tema 4.2 Cooepotcanue yueonozo mamepuana:
['umoressr Jlabopamopmvle u npakmuyeckue 3aHAmus, KI0YAsL CEMUHAPbL 2
HPOUCXOKICHIA XKUSHA HA | 1 OcHoBHBIE THHOTE3bI IPOUCXOXKICHHS SKM3HHM Ha 3eMile: KpPEalMOHH3M,
3emne TUIOTE3a CaMOIPOU3BOJIBHOTO 3apOXKACHUS KU3HU M3 HEKHUBOI'O, KOHIICTILIHS
OuoreHes3a, runoTe3a MaHCOepMUU. [ UIOTe3a MPOUCXOKICHUS KU3HH IIyTEeM
OnoxuMuYecKkoi sBosronuu (runoreza OnapuHa—XosaelHa).
Camocmosmenvras paboma
Bo03MOXHOCTB CylIeCTBOBaHMS BHE3EMHBIX [IUBHIIN3ALIAN 1
Tema 4.3 Cooeporcanue yuednozo mamepuana:
Knerka — snemenrapuas | Jlabopamophvie u npAKmu4ecKkue 3ausamusi, 6KI04aAs CeMUHAPDL 2
CINHNIIA )KUBOTO. 1.®opwmer xu3Hu. LaperBa xuBoit npupoasl. buonorndeckas kiaccuduxanus
opranusmMoB. Victopus nzyuenus kiaetku. CoBpeMeHHast KJIeTOYHast TEOPHSL.
Camocmosmenvuas paboma
Bkiiag 0TeuecTBEHHBIX YUEHBIX B H3YU€HHUE KJIETOYHOI'O CTPOCHHUSI OPraHUu3MOB 1

Tema 4.4
XUMHWYECKUI COCTaB

Cooeporcanue yuebnozo mamepuana:

Jlexyuu




kietku. Heoprannueckue
BEIIECTBA.

XuMuyeckass OpraHMs3alysl KJIETKM Ha AaTOMHOM, D3JEMEHTHOM YpPOBHE.
MakpoanemenTsl. MuUKposIeMeHTbl. MOJIEKYISIPDHBI YPOBEHb XUMUYECKOU
OpraHM3aluy KJIETKU (MOJIEKYJSIpHBIM cocTaB KieTku). Heopranuueckue
coelMHEeHUs KieTku. Bosa u ee posb. MuHepabHbIE COMIH.

CamocmosmenvHas paboma

buonoruueckoe 3HaueHNE 9JIEMCHTOB, BXOIAIIIUX B COCTAaB KJIICTOK

Tema 4.5
Oprannueckue BeIiecTBa
KIJICTKH.

ﬂa6opam0pﬁbze u npakmudeckKue 3ariAmusl, 6KJ04asil CeEMUHaposl

1.Opranuveckue BemecTBa KIeTKH. benku: cocraB, crpoeHHe U (DyHKIUH.
JlabopatopHast padota Nel — «®DepMeHTATUBHOE pacIICIUIEHHE TEePOKCHIA
BOJIOPO/JIa B TKAHSAX OPraHU3MOBY, «/leHaTypauus Oenka.

Kupsl, yrneBogsl. VX coctaB, cTpoeHne U QyHKIMH.

Camocmosamenvuas paboma

AMMHOKHUCIIOTHI U WX OCHOBHBIE TPYNIbI, JKXUPBI U YrIeBOJIbI — HMCTOYHUKH
SHEPruu

Tema 4.6
HyxnenHnoBbIe KUCTOTHI.
ATO

Coodeprcanue yueonozo mamepuana:

Jlexyuu

1.Hykneunoseie xucnotel: JIHK m PHK, umx crtpoenue um poiap B KIETKE.
Crpoenue u ¢pyHkiuun ATO.

Camocmosmenvuas paboma

I/ICTOpI/Iﬂ OTKPBITUA HYKJIICHHOBBIX KUCJIOT

Tema 4.7
OO6mue YepThl U
CBOEOOpa3ue KIETOK
OpraHu3MOB

Cooepircanue yuedbnHozo mamepuana:

ﬂa60pam0pﬂbze U npaxkmudecKue 3anAamusd, 6KJindasl ceMmuHapovl

1.JTaGopatopnasi pabota: «l3yueHue CTpoeHHsI PACTUTEIBHONW U >KUBOTHOU
KJIETKU C TIOMOIIIbI0 MUKPOIIPENapaToBy»

Tema 4.8
[IpokapuoTsl U BUPYCHI

Cooeporcanue yueonozo mamepuana:

ﬂa60pam0pr1e U npakmudecKkue 3anAimus, 6KJa04Yasi cemMunapbl

1.IlpokapuoTsl: OakTepuM U CHHE-3€JE€Hble BOJOPOCIH, HX CTPOCHHE U
3Ha4yeHue. Bupycel — HekinerouHbsle (GOpMbl )KM3HU. bakTepun U BUpPYCHI Kak
pUYMHA HHPEKIIMOHHBIX 3a00JIeBaHUH.

CamocmosimenvHas pa60ma

Ilone3Hsie 6aKTepI/II/I, BOJ'IC3HI/I, BBI3bIBACMBIC BUPpYCaMU U 6aKTepI/I$IMI/I.




Tema 4.9
DHepreTudecKuii 0OMeH

Cooeporcanue yueonozo mamepuana:

Jlexyuu

1.00MmeH BeliecTB W MpeBpalieHUE PHEPruu B KIETKe. JMcCuMMIALMS WIH
JHEPreTHIeCKUii 0OMEH B KIJIETKE Ha TIPUMEpPE TIIMKOJIN3a.

Tema 4.10
IImacTuueckuii oOMeH.
MatpuuHblii cuHTe3 O€eka

J7a60pam0prze U npaKkmu4decKue 3anamusl, 6Ka04asl CeEMURApPbl

1. AccuMunsanusi WK TJIACTUYECKUd oOMeH. ['eHeTnueckuit koa. MaTtpuyHbIit
cuHTe3 OeJKa U ero dTanbl. Perynsauus TpaHCKPUIITUU U TPAHCIISALIAN.
ooyuarowuxcs

CamocmosamenvHas paboma

Ponp GenkoB B )KM3HHU OpPraHU3MOB

Tema 4.11
[Tmactrueckuit 0OMeEH B
pPaCTUTENBHBIX KIIETKAX.

Cooeporcanue yuedbnozo mamepuana:

ﬂa6opam0prle u npakmudecKkue 3arAaAmusl, 6Kao4asil cemunaposl

1.ITnacTudyeckuii 0OMEH B pacTUTEIBHBIX KieTkax. DoTocuHTE3, ero (a3wl u
3Ha4YeHHnEe. XeMOCHHTE3 M €T0 POJIb B IIPUPOJIC.

Camocmosmenvuas paboma 00y4arouuxcsi

YBenuueHue npoAyKTUBHOCTH (POTOCHHTE3a, XEMOCHHTE3 U €r0 3HaYeHHE

Tema 4.12
CaMOBOCTIPOM3BE/ICHHE
YKUBBIX OPTaHU3MOB.

Cooepircanue yueonozo mamepuana:

J7a60pam0pnbze u npakmudeckKue 3ariAmusl, 6Kjo4asil CeEMunapbsl.

1.PasMHOXEHME — BaKHEHIIIee CBOWCTBO >XUBBIX opraHu3zMoB. [lojoBoe u
Oecroioe pa3MHOKECHHUE, UX OMOJIOTHYECKOE 3HAUYCHHE.

Camocmosimenvuas pa60ma 06)/’{6”01/{41/[)60}1.' ((O6pa30661H1/l€ NnoOJlOBbIX KIIEMOKN.

Tema 4.13
Ormo10TBOpEHHE.
OHTOreHes.

Cooeporcanue yueonozo mamepuana:

ﬂd60pdm0prle U npaKkmuvecKkue 3aHAmus, 8KI04as CeMUunapbul.

1.0mnogoTBOpeHHEe Yy  KUBOTHBIX W PACTUTEIBHBIX  OPTaHU3MOB.
NunuBuayanbHoe pa3BUTHE OpraHu3Ma. OMOPHOHAIBHBIA STall OHTOTEHE3a.
OcHoOBHbIE CTauu AMOPHOHAIBHOTO pa3BUTHSL. OpraHoreHes.
[TocTamMOpHOHaIbHOE pa3BUTHE.

Jlabopamopnas paboma «Bvisgnenue u onucanue npusHaKog cxo0cmed
3apooviuieli uenogeka U Opyeux MNnO360HOUHBIX KAK O0KA3AMeNbCmeo Ux
980NIOYUOHHO20 POOCMBAY.




Camocmosmenvhas paboma

DOMOpHOHAIIBHOE Pa3BUTHE YEJIOBEKA

Tema 4.14 Cooeporcanue yueonozo mamepuana:
OBOMIOUNOHHAS TEOPUS. Jlabopamopnvle u npakmuyeckue 3auAmus, 8KI0YAsL CEMUHAPLL
CT3 1.OBomonmonHoe yuenue Y. JlapeuHa u ero poib B (HOpPMUPOBAHHH
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI MHpa. JIBIKYIIME CHIIBI
sposmonun. CTD, ee 0CHOBHBIE MOJI0KEHUS.
CamocmosmenvHas paboma:
buorpadus Y. lapunay, «Ilyremectue Y. JlapBuHa Ha kopabie «burib
Tema 4.15 Cooepircanue yuedbnozo mamepuana:
Bun, ero xpurepun u Jlabopamopuvie u npakmuueckue 3aHAmMuUs, 8K1I04As CEMUHADbL
CTPYKTYypa. 1.Konnenmnus Buaa, ero Kpurepuu H cTpykrypa. CoxpaHeHHE  BHAOBOTO
MHoOToOOpa3us. [lomynsiuuss — CTPyKTypHas €AWHHLIA BHUJA U DSBOJIOLUH.
OxpaHa BHJIOB paCTEHUN U
KUBOTHBIX. Muxkpo3Borous. CoBpemeHHbIE MIpeICTaBICHUS 0
BupoooOpazoanuu (C.C. YerBepuxon, .. IlImanbraysen). MakpodsBOIIOIHSL.
CoxpaHeHre OHOJIOTUYECKOTO MHOI000pa3us KaK OCHOBBI YCTOWYHBOCTHU
6uochepsl U IPOTPECCUBHOTO ee pa3BUTH. [IpuurHbBI BBIMUpaHUS BUIOB.
JlaGoparopnas  pabota:  «Ommcanue  ocobeid  OoJHOTO  BUAAa IO
MOP(OJIOrHIECKOMY KPUTEPHUIO»
Camocmosmenvuas paboma
Kpacnas xknura npupos», «Penkue BUIbI paCTeHHUM U KUBOTHBIX PA.
Tema 4.16 Cooeporcanue yuednozo mamepuana:
Boprba 3a Jlabopamopuvie u npakmuueckue 3aHAmus, 8KI04ASA CEMUHAPbI
CyIICCTBOBaHHE. 1.EctectBenHsblii 0T00p 1 60pbba 3a CylIeCTBOBaHHE, UX BUJAbI U 3HAUYCHHUE B

EctectBennslit 0TOOD.

HBOJIIOLIMOHHOM ~ TIpoliecce. TBopyeckas poJib  €CTECTBEHHOro  oToOopa.
[Ipucnoco6aeHHOCTh OPraHU3MOB K cpejie OOUTaHHs M €€ OTHOCHUTEIbHBIN
XapaxkTep

JlaGopatopHas pabota «IIpucnoco01eHHOCTh OPraHU3MOB K Cpejie 0OUTaHUSY.

Tema 4.17
Jloka3aTennrCcTBa

Cooeporcanue yueonozo mamepuana:

J]a60pam0prze U npakmudecKue 3anAiAmus, 6KJ04as1 CEMURHApbl
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HBOJIIOLIMOHHOTO 1.JlokazaTenbCcTBa 3BOJIOINMKA OPTraHMYECKOTO MHpaA: MaJCOHTOJOTHMYECKHE,
npoiiecca. SMOPHOJIOTHYECKHE, CPABHUTEILHO aHATOMHYECKUE, OHOTreorpaduuecKue.
Tema 4.18 Cooeporcanue yueonozo mamepuana:

OcHoBHbIE HanpaBJICHUS U
ITyTH SBOJIOIHH.

J7a60pam0prze U npaxkmu4decKue 3arnAimus, 6KJ04as1 CemMunapbl

1.OcHOBHBIE HANIPaBJICHUS U IYTH 3BOJIIOIMOHHOTO Tporiecca. bruonoruueckuit
porpecc u OMOJIOTHIECKUH perpecc. 3aKOHBI SBOIOLNH.

Tema 4.19
PasButne opranngeckoro
Mupa Ha 3emiie

Cooepocanue yuedbnozo mamepuana:

ﬂa60pam0pﬁbze u npakmudeckKue 3aniAmusl, 6KJa04asil CEMUHApbl

1.Kparkass ucTtopusi pa3BUTHUS OPTraHUYECKOTO MHUPA. YCIOKHEHHE IKUBBIX
OpPraHM3MOB Ha 3e€MJI€ B IIPOLIECCE IBOJIOLHH.

Tema 4.20.
OBOIIONUS YEJIOBEKA

Cooepircanue yuedbnozo mamepuana:

J7a60pam0prle U npaxkmudeckKue 3arnAiAmus, 6KJI04asa CeMUuRapsl

1.CoBpemMeHHbIE THMOTE3bl O MPOMCXOXKACHUU 4YenoBeka. JlokazarenabcTBa
POJICTBA YEJIOBEKA C MIIEKONMUTAIOUIUMH KMUBOTHBIMU. OBOJIOLMS YeJIOBEKa.
EMHCTBO IPOMCXOXKAECHUS YEI0BEUYECKUX Pac.

Camocmosmenvuas paboma

Pacw1 uenoBeka, Pacuzm — kpuTHKa ¥ KIIMHUKA.

Pa3znea 5.
Mukpomup
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Tema 5.1.
OCHOBHBIE CBEIEHUS O
CTPOCHHMH aTOMa.

Coodepicanue yuednozo mamepuana:

Jlexyuu

1.9Bonrous MpeicTaBiICHU O CTPOGHMHM aroma. MoJenu CTpOeHHsS aTOMOB
Jlx. Tomcona u 3. Pesepdopna. Iloctymarel kBantoBoil Teopun H.Bopa.
[IpoTOHHO-HENUTpPOHHAsT Teopus CTpoeHus aroMHoro sjapa [I. VBanenko u
B.T'eitzenbepra. M3otonbl. DnekTpoHHas o000JI04Ka aToMa. DHEPreTUYecKue
ypoBHHU. [loHsATHE 00 2IEKTPOHHOM OOIIaKe.

Tema 5.2.
[Iepuonnueckuii 3aK0H

Cooeporcanue yuednozo mamepuana:

Jlexyuu




J.. Menpeneena u ero
3HA4YCHUC IJIA
(hopMupOBaHHS
€CTECTBEHHOHAY4YHOU
KapTUHBI MUpa.

1.CoBpemennass (GOpMyIHpOBKa MEPUOIUYECKOT0 3akoHa. [lepuonmyeckas
CUCTeMa  XHMHYECKUX  JJIEMEHTOB Kak Tpaduveckoe  OTOOpaKCHHE
MEPUOAUIECKOTO 3aKOHa. Crpykrypa MEePUOINYECKON TaOJIUIIBL.
[IporHoctuyeckas cuiia ¥ 3Ha4€HHE MEPUOTUIECKOTO 3aKOHA U TIEPUOIUIECKOI
CUCTEMBbI. 3Hau€HUE TNEPHOJUYECKOTO 3aKOHA W TEPUOJAMYECKOM CHUCTEMBI
xuMuueckux 3neMeHToB . Y. MenaeneeBa i pa3BUTHS HAYKH U TOHUMAaHUS
XUMUYECKON KapTUHBI MUPA.

CamocmosamenvHas paboma

HepBI)Ie IIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XUMHNYECKHUX JJIEMCHTOB

Tema 5.3. Cooeporcanue yueonozo mamepuana:
Knaccuduxarus Jlexyuu
HEOpraHnyeckux BeuecTs | 1.Kmaccudukanus HeOpraHUIeCKuX BemecTB. [IpocThie U CI0KHBIE BEIECTRA,
1 OPraHUvYCCKHUX UX  OTHocutTenbHass  kinaccubukauusa.  Kraccudukanus — opraHMueckux
COCIIMHEHUH. coenuHeHu. OCOOEHHOCTH COCTaBa, CTPOEHHS MCBOWMCTB OPraHUYeCKHX
coequHeHn. OCHOBHBIE TOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHHS A.
byrneposa, ®. Kekyne, A. Kynepa. [lpuurHbl MHOTOOOpa3us OpraHMYECKUX
coequHeHn. OTHOCUTENBHOCTh JCJICHUSI OPraHUYeCKUX COEOUHEHHH Ha
KJIACChI.
Camocmosmenvuas paboma
CocraButh Tabnuupl: «Knaccudukanuss HEOPraHMYECKUX U OPraHUYECKHX
BEILIECTBY.
Tewma 5.4. Coodeprcanue yuedonozo mamepuana:
Bunbl xumunueckux csizeit | Jlexyuu
U pEaKLUi. 1.MoHHas xumudeckas cBs3b. IOHBI U UX Kﬂaccn(bI/IKauH;I: o 3apsgy (aHI/IOHH
U KaTHOHBI), IO COCTaBy (IpOCThIe U cJOXHBIe). KoBaneHTHas XuMudeckas
cBs3bIsIeKTpooTpunaTenbHoCTh (D0). Knaccudukaiius KOBaleHTHBIX CBSA3EH:
o D0 (monsipHas ¥ HenosipHas ). JJunomnm.
Mertannndeckas xumMudeckas cBsizb. OOmue pu3nyecKkue cBOMCTBa METaIOB.
3aBUCHUMOCTB AJIEKTPONPOBOAHOCTHA METAJIOB OT TEMIEPATYPBHI.
Camocmosmenvuas paboma
CocTaBuTh Ta0NHIBL: «BHIBI XUMUYECKHUX CBS3EH U PEAKITUII.
Pasnean 6.

EcrecTrBOo3HaHHE B MUpe




COBPEMEHHOI TeXHUKHU.

2 2
Tema 6.1. Cooeporcanue yueonozo mamepuana:
buonuka - onHO U3 Jlabopamopnvle u npakmuyeckue 3aHAMus, 6KI04ASL CEMUHADDL
HanpaBjicHUH OMoyoruu U | 1.bHoHMKa Kak OJHO M3  HalpaBlIeHUM  OHOJIOTMH M TEXHMKH, 2
TEXHHUKH. paccMmarpuBampIiee OCOOCHHOCTH  MOPGOPU3HUOIOTHISCKOW  OpraHUu3aluu
JKUBBIX OPraHW3MOB W WX HCHOJB30BAHUE [UIS CO3JAaHUS COBEPIIEHHBIX
TEXHUYECKUX CHUCTEM W YCTPOMCTB MO AHAJOTHMH C YKUBBIMHU CHUCTEMaMU.
[IpyHUOMNBEI M OpUMEPHl MCHOJB30BAHMS B XO3SHMCTBEHHOW JEATEIBHOCTU
mosieit MophodYHKITMOHATIBHBIX YePT OPTraHU3aIlliU PACTCHUI U )KUBOTHBIX.
buoTexHonoruu u nporpecc 4esroBevecTna.
Camocmosamenvuas paboma
JlocTrkeHs: COBpeMEHHON OMOHUKHU 2
Paznen 7. 45 10 18 15
AlOunornueckne GakTopsbl
U MPUCIIOCOOJTEHHOCTD K
HHUM KHBBIX
OPraHU3MoOB.
Tema 7.1 Cooepircanue yuedbnHo2o mamepuana:
Cpena oburtanus, Jlexyuu 2
(axTopbI cpenbl 1 1.0cHoBHbIE cpenbl OOWUTaHUS OPraHU3MOB. DKoJorMdyeckue (HaKTOpbl, HX
aJlanTalvy OPraHU3MOB. | 3HAYEHHWE B JKU3HU OPraHU3MOB. AjanTanus OpPraHu3MOB K YCJIOBUSIM
CYILLIECTBOBAHUs, €€ ITyTH U 3HAYECHHUE.
Tema 7.2 Cooeporcanue yuedbnozo mamepuana: 2
3aKOHOMEPHOCTHU Jlexyuu
nekcTBHs (paKTopoB 1.0cHOBHbBIE 3aKOHOMEPHOCTH JEHCTBUS (AaKTOPOB Ha >KHMBBIE OPraHU3MBI.
CpPCIBIL. 3aKOH ONTHMYyMa, 3aKOH MHUHHMYMA, 3aKOH HEOJHO3HAYHOCTHU ICHCTBUA U
B3aUMO/JICHCTBUS (PaKTOPOB.
Tema 7.3 Cooeporcanue yuedbnozo mamepuana: 2
DneKTpoMarHuTHas Jlabopamopuvie u npakmuueckue 3aHAmMus, 8K104As CEMUHADDL.




MpUPOJIa CBETA, €ro
CBOMCTBA U ajarTanus K
HEMY OpTraHHU3MOB.

1.OnexTpomaruutHas mnpupojga cBera. Jlydw, pEHTI€HOBCKOE W3IIy4€HHUE,
yabTpaduOJIETOBOE  W3IYYEHHE, BHIUMOE H3JIyudeHHe, HUH(PpaKpacHOe
U3JIy4EHHUE U UX POJIb B IIPUPOJIE U KU3HU YEJIOBEKA.

CBer M mpHUCHIOCOONEHHOCTh K HEMY >KMBBIX opranu3mos. Kiaccudukanus
pacTeHMii Ha  CBETOJIOOMBBIE, TEHENIOOUMBBIE U TEHEBBIHOCIIMBBIE.
doroTponu3M. 3HAUYE€HHWE CBETa Ui OpPUEHTAIlMM JKUBBIX CYILECTB B
MIPOCTPAHCTBE.

Camocmosimenvras pa60ma 06y’~laIOWLlXC}Z.' «BI/IOJ'IIOMI/IHGCHGHIII/H[ " €€ poJib B
KHN3HH ) KUBOTHBIX).

Tema 7.4 Cooeporcanue yueonozo mamepuana:
Bnyrpennssa sHeprus Jlexyuu
MaKpOCKOIIMYECKON 1.BHyTpeHHSs SHEprus MaKpOCKONHYECKOW CHUCTeMbl. BHYTpeHHsIsI sHeprus
CUCTEMBI. TepMOIUHAMHueckoi  cucrtembl.  [lepBoe  Havano  TEPMOIMHAMMKH.
Temmonepenaya.  TermonpoBogHOCTh.  KOHBEKIMSA:  eCTEeCTBEHHass U
MIpUHYANATENbHAA. TerIoBoe U3ny4eHue.
TemmoBoe paBHOBecue. Temmeparypa. Bropoe Hayano TepMOIUHAMMKH.
KonunuectBo TETUIOTHI. TemmoeMKoCTb. TermnoBoe paBHOBECHE.
TepMoMHAMHYECKHE CUCTEMBI TPEX THIIOB: W30JUPOBAHHBIC, 3aKPBITHIE WU
OTKpBITBIE. TemrepaTypa, Kak IapamMeTp COCTOSIHUS TEpMOIUHAMUYECKON
CUCTEMBI.
Camocmosmenvuas paboma
TepmoiMHaMKKa 1 €€ TPOrHOCTHYECKOE 3HAUCHUE
Tema 7.5 Cooeporcanue yuednozo mamepuana:
TemnepatypHbie Jlabopamopuvie u npakmuueckue 3aHAmMuUs, 8KI04AS CEMUHADDL .

ajamnranuu OpraHu3MoB.

1.Temneparypa u npucnocoOIEHHOCTh K HEH )KUBBIX OPIaHU3MOB.
Tepmoperynsiuuss B kuBOM npupoge. Temnonpoaykuus M TeII00TAaya.
MexaHu3Mbl TEpPMOPETyJSLUN JKUBOTHBIX M pacTeHHd. Temmeparypa Tena
yejnoBeka M ee (¢usnosiorndeckas poib. Kiaccupukanus >KUBOTHBIX I10
TEMIIEPATYPHOMY pEXHUMYy Ha TIOMOHOTEpMHBIE, IOHKHUIOTEPMHBIE W
rereporepMmHble. Kinaccudukaiyss opraHu3MoB 10 TeMIepaTypHOMY HHTEpBaILy
oOUTaHUSA: IBPUTEPMHBIE  CTEHOTEPMHBIE.

CamocmosimenvHas pa60ma

AKKJ'II/IMELTI/IBE[I_[I/ISI OpraHn3MoB
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Tema 7.6
Bona, ee pusnueckue u
XUMHYECKHUE CBOUCTBA.

Cooeporcanue yuebnozo mamepuana:

Jlexyuu

1.Ctpoenne MoOneKynbl U (U3NYECKHE CBOWCTBA BOJBI. DJIEKTPOJIUTHYECKAsS
nuccormans. OCHOBHbBIE MOJIOKEHUS TEOpUH ANEKTPOIUTUYECKON
muccormanuu (TOM). Xumudeckue CBOMCTBA BOJABI. XUMHUYECKHUE CBOMCTBA
BOJEL. BzaumopelicTtBue BOABI C MeTalIaMUA. B3auMoaeucTBHE BOIBI C
okcuaamu. ['mapatanus. BzaumopencTBue BOJBI € COJSIMH. [ Maposms.
Paznosxxenue Bojwl. [lonsiTre 006 s1exTposinse u poToause.

CamocmosmenvHnas paboma

3HaueHue GU3NYECKUX CBOWCTB BOJBI 7Sl IPUPOIbI

Tema 7.7
Boga - abnoTnueckuii
(bakTop B KU3HU

Cooepicanue yueonozo mamepuana:

ﬂa6opam0prle u npakmudeckKue 3arAmusl, 6KJ04Yasil CeEMUHaposl

1.Posnp Boawsl B Oumocdepe: KOIbIOENb >XWU3HU, Cpela OOUTaHUS, Y4aCTHUK

OpraHM3MOB. OMOXMMHYCCKHUX TPOIECCOB, YIACTHHK CO3JaHHUS OHOTEOIEHO30B, PETYISITOP
KJIuMaTa Ha rmjiaHeTe. ['Mapoian3 opraHnyecKuX BEIIEeCTB B KHUBBIX OPraHU3MaXx.
Knaccudukanuss OpraHusmMoB 1O OTHOIIEHHIO K KOJUYECTBY BOJBI B
OKpyXarome cpene: THAATOOUTHI, THUAPODUTHI, TUTPODUTHI, ME30(HTHI,
KcepodUTHL.
Camocmosmenvuas paboma
CocraButh Tabmuny «Knaccudukanuss oOpraHu3MOB IO OTHOIIEHUIO K
KOJIMYECTBY BO/JIbI B OKPYKAIOIIEH CpeJie.

Tema 7.8 Cooepicanue yuedonozo mamepuana:

buoTtnueckue GakTopsl
OKPY’KaIOIel CpeIbl.

ﬂa60pam0pﬂbze U npakmudeckKue 3anAaAmus, 6KJa4asil CeMuHapovl

1.buotnueckue  QaxkTopel.  buoTHYeckre  B3aUMOOTHOILIEHUS  MEXIY
OpraHM3MaMH:  KOHKYPEHIIMs,  XWI[HUYEeCTBO, CUMOHMO3  (MyTyanausM,
KOMMEHCAJINU3M ), Tapa3uTH3M (3KTO- U 3HI0napa3uthl). [Ipumepsr OnoTHuecKkux
B3aMMOOTHOIIEHUH B IPUPOJIE.

Camocmosimenvuas pa60ma

CocrtaButb Tabnuy «IIprumepsl GMOTHYECKHX B3aUMOOTHOILIEHUH B TPUPOJIEN.

Tema 7.9
[Momymsitust Kak SJIeMEHT

Cooeporcanue yueonozo mamepuana:

Jlexyuu
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OKOCHUCTCMBI.

1.[lonynsiuus, €€ OCHOBHbIE XapakTepuUCTHKHU. CTpyKTypa MNOMYJISIUU:
IIPOCTPaHCTBEHHAsA, BO3pACcTHAs, II0JI0Basl.
Juunamuka nonynsuuid. Konebanust wucinenHoctu nomymsiuid. ['omeoctas

MIOIYJISLIAM.

Camocmosmenvras paboma

Hcnonp3oBanne aemMorpaduyecKux XapaKTEPUCTHUK MOMYJSLIHUA B HAPOJIHOM
XO3IUCTBE

Tema 7.10
OKOJIOTUYECKHE CUCTEMBI
U MX 3aKOHBI
(GYHKIIMOHUPOBAHMUSL.

Cooepircanue yuedbnozo mamepuana:

J7a60pam0prze U npaKkmu4decKue 3anamusl, 6Ka04asl CEMURAPbL

1.IToustTue 00  oxocucreme. Macmrabbel  JKOCHCTEM. Bumgosasgs u
MPOCTPAHCTBEHHAs] CTPYKTypa  DKOCHUCTEM.  3aKOHBI (YHKIIMOHHUPOBAHUS
sKocucTeM. EcTecTBEHHEIE DKOCUCTEMBI.

Camocmosmenvuas paboma

XapakTepucTHKa €CTECTBEHHBIX IKOCUCTEM (Ha TpHUMEpe AyOpaBbl M 03€pa),
Oxpana EcTecTBEHHBIX SKOCUCTEM

Tema 7.11
[ToToK BelIEeCTB ¥ YHEPTUU
B DKOCHUCTEMAX.

Coodeprcanue yuedonozo mamepuana:

ﬂa60pam0pnbze U npaxkmudeckue 3anAiAmus, 6KJa04al CeMURapbl

1.ITumieBble CBSI3U: MUILEBbIE IIEMH, CETH, AKOJOTMYECKHE MHpPaMUIbl B
OHoreoleHo3ax. KpyroBopoT BeliecTB U MpeBpallleHUE HSHEPruu B
skocuctemax. JlabopatopHas padora «CocTaBieHHE CXeM Iepelayd BEIleCTB
Y DHEPTHUH 110 [ETsIM MUTAHUSD).

Tema 7.12 Cooeporcanue yuedbnozo mamepuana:
CMeHa 3KoCHCTEM. Jlabopamophvie u npakmuyecKkue 3aHAmMusl, 8KI0YAsL CEMUHAPBL
ATpOIICHO3BI. 1.IlpuunHbl ycTOHYMBOCTH U cMeHbl 3KocucTeM. Cykueccuu. VckyccTBeHHbIE

coolIiecTBa — arposKOCUCTeMbl M  ypOOAKOCHUCTEMBI, WX OTIWUYHS OT
OHMOr€eO0IIEHO30B.
JlaGopatopHas pabota «CpaBHEHHE M OIMCaHHWE €CTECTBEHHON MPUPOJHOM
9KOCUCTEMBI U arpOIKOCUCTEMBDY.

Tema 7.13 Cooeporcanue yuednozo mamepuana:

buocdepa, Hoocdepa,

ﬂa6opam0pﬂble Uu npakmudeckKue 3anAmusl, 6KJaI04Yasil CeMunaposl
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TexHocdepa. 1.Konnenmuss  3Bomoumu  Omochepsr  B.M.Bepnaackoro.  Hoocdepa.
Texnocgepa. OcHOBHBIE MOAXOABI B y4eHHU O Omocdepe: sHEpreTHUECcKuil,
OMOreOXUMHYECKUH, MH(OPMaLMOHHBIH, IIPOCTPAHCTBEHHO-BPEMEHHOM,
HoochepHblil. KpyroBopor BemiecTB W NpeBpalleHHe SHEPTUU B Omocdepe.
bospmoi u Manelii  KpyroBopoT BemiecTB. llociiencTBus nedrenbHOCTH
4elioBeKa B OKpykarmed cpepe. [mobaabHBIE 3KOJOTHYECKHE MPOOIEMBI H
MYTH UX PEIICHUSI.
CamocmosmenvHas paboma o6y4arouuxcs
buocdepa — rnmobanbHast 3kocuctema
Paznex 8. 5
IIpocTpaHcTBO M BpeMs
Tema 8.1. Cooepicanue yueonozo mamepuana:
[Tonarue o npocTpancTBe | Jlexyuu
U BPEMEHHU. 1.ITonsiTust mpocTpaHcTBa U BpeMeHH. [IpocTpaHcTBO 1 BpeMsl B KIacCHUYECKOM
Mexanuke  HproToHa.  AOcomoTHOe — mpocTpaHcTBO.  OIHOPOJAHOCTH
npocTtpancTBa. M3o0TponHoCTs MpocTpancTBa. MHepunanpHas cuctemMa oTcuera
u nepBbii  3akoH Heiorona. IlpeoOpazoBanus [lamwies W mpuUHIHAI
OTHOCHTENBbHOCTH ['amunes. AOcomoTHoe BpeMmsa. CrnenuanpHas TEopus
otHocutenbHOCTH (CTO). [IBa moctrymara CTO u OCHOBHBIE CIEACTBUSA,
BBITEKaromue u3 Hux. Oomas teopus otHocuteabHOCTH (OTO).
Tewma 8.2. Coodepicanue yuedonozo mamepuana:
buoputmsl B ipupone u | JlabopamopHvie u npakmuieckue 3aHAmus, 8KIYAs CEMUHAPbL
YKU3HU YEJIOBEKA. 1.buoputmel. Turmsl OMOPUTMOB: (PU3UOJOTUYECKHE M DKOJOTUYECKHE.
[Ipumepbl pa3iIUYHBIX THUIOB OHOPUTMOB Yy PACTEHUH M KUBOTHBIX.
DoTonepruoOaU3M. buoputmel  yenoBeka.  [lpakmuueckoe — 3amamue:
«Omnpenenenne OnopuTMoB yenoseka no I'. XonbaeOpanty».
Camocmosmenvuas paboma
XapakTepucTuKka XpOHOTHUIIOB Y€JIOBEKa
Paznen 9. 10

EcrecTBeHHbIC HAYKH H
310POBbE YeJIOBEKA

Tema 9.1.
UYenoBek - yHUKaJIbHAS

Cooeporcanue yuednozo mamepuana:

ﬂa60pam0prze u npakmudeckKue 3anAmusl, 6KJa4Yasi1 CeEMUHAPbl
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KHBas CUCTEMA.

1.YenoBek Kak yHUKaJIbHAS JKMBasi CUCTEMA. 310pOBbE YesioOBeKa U (DakTophl, Ha
Hero Biusomue. [Ipobiema coxpaHeHUs 310pOBbs uellOBeKa (AJIKOTOJIbHas
3aBUCUMOCTb, KypeHHE, HapKOMaHus). AJanTaliys OpraHu3Ma 4YeJlOoBeKa K
(daktopam oxpyxaromiei cpenbl. DuU3NYECKUE 3M0POBHE U €r0 KPUTEPUH.
[Icuxuueckoe 310poBbe M €ro Kputepuu. HpaBCTBEHHOE 340pOBbBE U €r0
KpUTEpUH. TpHU OCHOBHBIC COCTABISIONIME 3I0POBOTO 00pa3a XKHU3HHU: PEKHM
JH, TPAaBUJIBHOC MUTAHUC, (1)I/ISI/I‘~I€CKa$I AKTUBHOCTD Y 3aHATHUC CIIOPTOM.

CamocmosmenvHas paboma

«ANKOTOIM3M M €ro IIOCJIICACTBUS), «BnusHyue HHUKOTHHA Ha OpTraHru3M»,
«HapkomaHnus 1 ee nocieICTBUS.

ﬂa6opam0prle u npakmudeckKue 3araAmusl, 6Kjio4asil CEMUHaApbl

Tema 9.2.
T'eneTuka 4enoBeka u
METObI €€ H3yquH$I.

Cooepicanue yueonozo mamepuana:

Jlexyuu

1.0OcHOBHBIE TIOHATHS TEHETUKH: HACJICJICTBEHHOCTh, W3MEHYHBOCTH, TCH,
XpOMOCOMBI, MYTalliM, TE€HOM, TE€HOTHN, (EHOTUIl, JOMHUHUPYIOLUIUE U
perieccuBHble pu3HaKU. ['eHOM yenoBeka u ero pacuudponka. [Ipaktuueckoe
3HaYEHHUE U3yUYeHHs TeHOMa ueloBeka. MeTo bl U3yUeHUs TeHETHKHU YeJIOBeKa.

Tema 9.3.
Hacneacteenusie 601e3HU
YyeJloBEKa.

Coodeprcanue yueonozo mamepuana:

J7a60pam0pnbze u npakmudeckKue 3arAmusl, 6Kjo4asil CeEMuHapbl

1.I'eneTnveckue (HaCIEACTBEHHBIE) 3a00JIEBaHMS YEIOBEKAa M BO3MOYKHOCTh UX
nedenus. IlpoduiakTuka HaceICTBEHHBIX OoJie3Hei. ['€HOM deloBeKa W
reHHasl Tepanus. MeIuKO-IeHeTHYECKOe KOHCYJIbTUPOBAHUE M IIJIAHHPOBAHHE
CEMBHU.

Bcero:

150

30

70

50
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4. YCJI0OBUs PEAJIM3ALIIMA ITPOI'PAMMBI TUCHUIIJINHBI

4.1. TpeOoBaHHMsA K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY O0ecredeHHI0
Peanuzanuss mporpamMMbl JUCHHMIUIMHBI COOTBETCTBYeT TpeboBanusM @DPI'OC mo

cnenuanbHocTH 44.02.02 «IIpenonaBanne B HaUaIbHBIX KJIACCAX).

o s

N

o

O6opynoBanue yaeOHOTO KabUHeTA!

® [I0CAJ0YHBIC MECTA MO KOJUYECTBY 00YUAIOUTUXCS;

e pabodee MECTO IMPENO/1aBaTeIs;

® HanIHBIE TOCOOMS (KOMIUIGKTHI Y4YeOHBIX TaONUIl, IUIAKATOB, MOPTPETHI
BBIJIAIONIUXCS YICHBIX B 00JIACTU €CTECTBO3HAHUS U T. I.);
MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIE CPEJICTBA;

9KpPaHHO-3BYKOBBIE ITOCOOMS;

KOMILJIEKT 3JIEKTPOCHA0KEHNS KaOMHETa;

TEXHUYECKHUE CPeICTBA OOyUCHHUS;

JEMOHCTPAIIMOHHOE 000py/loBaHWe (OOIIEro Ha3HAYCHWs] W TEMaTUYECKUE
HabopHI);

e nabopatopHoe 00opyaoBaHuEe (OOIIEro Ha3HAYEHHUS W TEMaTUYeCKHe HaOOpHI, B
TOM  YHCII€ I TIOCTAHOBKH  JIEMOHCTPAIIMOHHOTO W YYEHHYECKOTO
JKCIIEPUMEHTA, PEAKTHUBBI);

® CTaTWYeCKHe, JMHAMHYECKHE, JIEMOHCTPAIMOHHBICE W pa3JaTOYHbIE MOJIETH,
BKJTFOYAsi HATypalbHbIE OOBEKTHI;

e BCIIOMOTATEIbHOE 000PYAOBaHUE;

012011-0.
4.2. UadpopmannonHoe odecneyeHue 00ydeHust
OCHOBHBIC HCTOYHHUKH
benses, . K., e, I'.M., Ky3aenosa JI.H. u ap. buonorus (6a3oBblii ypoBeHs). 10
Kiracc. — Mocksa, 2018.
benses, M. K., Apmvmm, .M., bopoaun I1.M. u ap. buonorus (6a3zoBbiii ypoBeHns). 11
Kiracc. — Mocksa, 2018.
la6puensu, O. C., Ocrpoymon, U. I'. Xumus ana npodeccuii M crenuaaIbHOCTEH
COLIMANIFHO-9KOHOMHMYECKOTO M TyMaHUTapHOTrO mpoduiel: y4eOHHUK Ui CTY/I.
yapexaeHui cpe. mpod. oopazoBanus. — Mockga, 2017.
INa6puensn, O.C. Xumus. [Ipaktukym: yue6. nocobue. — Mocksa, 2018.
labpuens,u O.C. u ap. Xumusa. TecTbl, 3amaun ¥ ynpakHeHUs: ydeb. mocoomwe. —
Mocksa, 2019.
JonoHUTE/IbHbIE HCTOYHUKU:
Iabpuensu, O.C. Xumus. [locobue ms noaroroBku k EI'D: yueb. mocobue. — Mockaa,
2014.
Enxuna, JI. B. buonorus. Becw mkonpHbIN Kype B Tabnunax. — Mocksa, 2010.
Epoxun, FO.M. Xumus: 3agauu u ynpakHeHus: ydel. mocodue IUisl CTyA. YUpexkKaAeHHi
cpen. mpod. oopazoBanusa. — Mocksa, 2014.
Epoxun, FO.M. COOpHHUK TECTOBBIX 3aJaHMil TO XUMHUHU: y4eOd. mocobue s CTYI.
yupexaeHuil cpen. npod. oopasoBanus. — Mocksa, 2014.
Koncrantunos, B.M., PezanoB, A. I'., ®aneeBa E. O. buonorus: ydeOHUK ISl CTYA.
yupexxaeHuit cpen. npod. obpazoBanus / mon pen. B. M. KoncrantunoBa. — MockBa,
2014.
Hemuenko, K. D. ®usuka B cxemax u Tadnunax. — Mocksa, 2014.
Camoiinenko, II. M. ®usuka i npodeccuii W CHEUUANBHOCTEH COLHUAIBHO-
SKOHOMHYECKOTO U TYMAHHTAPHOTO Mpoduieil: yueOHUK Ui CTYJ. YUPEXKASHHH Cpe.
mpod. obpazoBanus. — Mocksa, 2014.
XUMUS: SNEKTPOHHBIN ydeOHO-METOIuUeCKHii KoMIuiekc. — Mocksa, 2014.
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HNuTepHeT-pecypceb:

ko

Poccuiickuii o6pa3oBaTesbHbIii opTan Www/edu.ru

Caiir MunucrepcTBa oOpazoBanus u Hayku P® http://mon/gov/ru/

Caiitr ®I'OY DexnepanbHblii HHCTHTYT pa3BUTHs 00pa3oBanus http:/www/firo.ru/
Caiit ®enepanbHOro areHTCTBa 10 00pazoBanuio PO www.ed.gov.ru

Hudoypox — odpazosarenbhbiii moptan (https://infourok.ru/site/upload)

4.3. MartepuaJjibl U pecypchl Ui o0ecriedeHUs] M OPraHU3alUu JUCTAHIHOHHOIO

o0yueHus1:

1.

abkrown

[Tnarpopma moodle (caiit I'BIIOY PA «AnpIreiickuii meIarorndeckuii  KOJUTEIK
M. X. AHIpyXaeBa)

[Tnarpopma ZOOM (opranuzanus aynmo U BUACOKOH(EpeHIINH)

Meccenmxep WhatsApp, Viber

DNeKTpOHHAs MOYTa

CounanbHbIe CETH
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S5.KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJINHbI

KOHTPOJIL H OICHKA PC3YJIbTATOB OCBOCHHA JUCHUIIIIMHBI OCYHICCTBIIACTCA NPLCIIOAaBaTCIICM B
mnmponecce INpOBCACHUA HNPAKTHUYCCKUX 3aHSITI/II71, TCCTUPOBAHHA, A TAKKC BbIIIOJIHCHUA

O6yT-IaIOHH/IMI/IC$I HHAWBUIYAJIIbHBIX SaI[aHI/Iﬁ, ITPOCKTOB, HCCHCﬂOBaHHﬁ.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA)

@®opMbI U MeETOAbI KOHTPOJISI U
OLIEHKM Pe3yJIbTATOB 00y4YeHUs

JUIHOCTHbBIC:

—— YCTOMYMBBIM HMHTEPEC K HCTOPHUM U AOCTHKCHUSM B
00JIaCTH  €CTECTBEHHBIX HAYK, YYyBCTBO TOPJOCTH 3a
POCCHUICKHE €CTECTBEHHBIE HAYKU;

FOTOBHOCTb K  TPOJIOJDKEHHIO  00pa3oBaHmMs,
MTOBBIIICHUIO KBaJIM(pUKALIH B n30paHHOI
npoheCCHOHANBHON  JCSATENBHOCTU C  HCIOJIB30BAaHUEM
3HaHUN B 00JIaCTH €CTECTBEHHBIX HAYK;

—— O0OBEKTHBHOE OCO3HAHHE 3HAYMMOCTU KOMIIETCHIIMI B
00J1aCTH €CTeCTBEHHBIX HAYK JUIsl YeJIOBEKa W OOIIecTBa,
YMEHHE HCIOJIB30BaTh TEXHOJOTUUECKHE TOCTHKCHHUS B
obmacti GU3NKKA, XUMHUH, OWOJOTUU JJIsi TIOBBIIICHUS
COOCTBEHHOTO MHTEJUICKTYaTbHOTO Pa3BUTHS B BRIOPAHHOM
pohecCHOHANTBHOM JIEATETLHOCTH;

—— yMEHHE MPOAHATU3UPOBATh TEXHOTEHHBIC TTOCIEICTBHUS
JUTSI OKPYKAIOIIeH cpeipl, OBITOBOM M MPOU3BOJACTBEHHOM
JIEeITEILHOCTH YEJIOBEKA;

TOTOBHOCTh CaMOCTOSITEILHO IOOBIBATH g ceOs
HOBBIE €CTECTBCHHOHAYYHBIC 3HAHHS C HCIOJb30BaHUEM
JUTSI 3TOTO JTOCTYITHBIX HCTOYHUKOB HH(POPMAIINH;

YMEHHE  YIpaBIsATh  CBOCH  IO3HABATEIbHOU
NESATEIBbHOCTBIO,  TPOBOAWTH  CaMOOIICHKY  YPOBHS
COOCTBEHHOTO UHTEIIEKTYAIbHOTO Pa3BUTHS,

YMEHHE BBICTPAnBAaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIIEHUS B KOMaH/E 10 PEIICHUIO OOIUX 3a7a4
B 00JIACTH €CTECTBO3HAHM,

MeETalpeaAMETHBIC:

Brinonnenue CaMOCTOSATEIIbHOM
paboThI 1o METOMYECKUM
YKa3aHUSIM: COCTaBJICHUE
KOHCIIEKTOB 1o TeMaM,
BBITIOJTHCHHE TECTOBBIX 3aJaHUM,
OTBETHl HA BOMPOCH], pEIICHUE
3ala4 MO0 TEHETHKE, COCTaBJICHUE
POJIOCIIOBHBIX, MOJArOTOBKA
npe3eHTalHiH, BBITIOJTHEHUE
MPAaKTUUYECKUX U  JIabOpaTOPHBIX
pabor;

[IpoekTHO-UCCIEAOBATENbCKAS
JESTETLHOCTh CTYJCHTOB;
IToaroroBka K DOKIagaM;
Hamnucanue pedepatos.

—— OBJIaJICHHC YMCHHUSMH U HABBIKAMH Pa3JIMYHBIX BUJIOB
MO3HABATENILHOW JIEATEIBHOCTH JUIsl HM3Y4YCHHs Pa3HbIX
CTOPOH OKPY)KAIOIIET0 €CTECTBEHHOT'O MHPA;

NPUMEHEHHE  OCHOBHBIX  METOJOB  ITO3HAHUS
(HaOnroeHHsl, HAYYHOTO JKCIIEPUMEHTa) Ul W3y4EeHUS
Pa3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, C
KOTOPHIMH BO3HHKAaeT HEOOXOIMMOCTh CTalKHBaThCS B
npoeccuoHanbHOU cdepe;

—— YMEHHE OMNpEeNeNATh IeTH W 33/Ja4d JIeSTeIbHOCTH,
BBIOMpATh CPEICTBA ISl HX JOCTHIKEHUS HA TIPAKTUKE;
YMEHHE WCIOJb30BaTh Pa3IMYHbIE WCTOYHUKU JUIS
MOJy4YeHHsT ~ ©CTECTBEHHOHAay4YHOH  mHoOpMamuu |
OLIEHHBATH €€ JIOCTOBEPHOCTH JUIS JIOCTH)KEHHS TIOCTaB-
JICHHBIX 1IeJIeH U 3a/1ay;

OneHka  pe3ylnbTaToB
oImpoca o BCEM TeMaM;
Orenka pe3yabTaToOB
CaMOCTOSITEIHbHON pabOThI;

Orenka COCTaBJICHUS
POJIOCIIOBHBIX U PEIIEHUS 3a7a4 10
T€HETHKE;

YCTHOI'O

Onenka pE3yIabTaTOB
TECTUPOBAHUS;

Onenka MOArOTOBJIEHHBIX
JIOKJIaJI0B.
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NpeaAMETHBIX:

—— c(hOpMHPOBAHHOCTh MPEACTABICHUN O IEIOCTHON
COBPEMEHHON  €CTeCTBEHHOHAYyYHON  KapTUHE  MUpa,
MpUpPOJIe KaK €IWHOU ILENOCTHOW CHUCTEME, B3aUMOCBSI3HU
YeJIOBEKa, MPUPOABI M 0OIIecTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaclTadax

Bcenennoit;

—— BJIaJICHUE 3HAHUSMH O Han0oJiee BaXKHBIX OTKPBITHIX U
JOCTHXKCHHSIX B 00JIACTH €CTECTBO3HAHMSI, TIOBJIMSIBIIINX HA
SBOJIIOLIMIO TIPEACTABJICHUN O TIpUpPOJE, HA pa3BUTHE
TEXHHUKH ¥ TEXHOJIOTUH;
c(hopMUPOBAaHHOCTH
€CTECTBEHHOHAYYHbIE 3HAHUS TUTST 00BSICHEHUS
OKPYXAIOIIUX SIBJICHUH, COXpaHEHUs 3JI0POBBS,
obecrieucHus 0e30macHOCTH JKH3HEACATEILHOCTH,
OEpe)XHOTO OTHOIIEHUS K TMPHUPOJIE, PaAIMOHAIBHOTO
MPUPOJIOTIONIL30BAHUS, a TaKXKE BBITIOJHEHHUS  POJIH
IPaMOTHOTO MOTPEOUTENS;

— c(hOPMHUPOBAHHOCTD MPEACTABICHUI O HAYYHOM METO/IE
MTO3HAHUS TIPUPOJIBI U

CpelCcTBaxX M3y4eHUsI MeTaMHupa, MaKpOMHUpPa U MUKPOMHUPA;
BIIaJICHUE MpPHUEMaMH €CTECTBEHHOHAYUYHBIX HaOII0O/IEHUH,
OTIBITOB, UCCJIEIOBAaHUI U OLICHKH JI0CTOBEP-

HOCTH TOJIyYE€HHBIX Pe3yJIbTaToB;

—— BJaJIeHUE TOHATUHHBIM ammapaToM eCTECTBEHHBIX
HayK, MO3BOJISIONIMM II03HABaTb MHUp, y4acTBOBaTb B
IUCKYyCCHUAX IO  €CTEeCTBEHHOHAy4HBbIM  BOIIpOCaM,
UCIO0JIb30BaTh PA3JIMYHbIE MCTOYHHUKH HHGOpMalUU IS
MOATOTOBKH COOCTBEHHBIX PabOT, KPUTUUECKH OTHOCUTHCS
K COOOIIEHUIM CMU, coJepKaum Hay4YHYIO
nHpopMaIuIo;

— c(pOpPMUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTD
€CTECTBEHHOHAyYHOTO 3HAHHUS JUIsl KaXJIOTO 4YeloBeKa
HE3aBHCHMO OT €ro mnpo(ecCHOHaIbHOU AeATEeNbHOCTH,
paznuyath (akThl M OIICHKH, CPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUAETh HX CBA3b C KPUTEPUSAMH OILEHOK U CBS3b
KPUTEPHUEB C ONPEJICTCHHON CUCTEMOM IIEHHOCTEH.

YMEHUSA IIPUMEHSATH

Onenka pe3ylbTaToB
CaMOCTOSITEIbHON pabOThI;

Orenka MOATOTOBIIEHHBIX
JTOKJIaJI0B;

Onenka pedeparos;

OneHka  pe3yabTaTOB  YCTHOTO
ompoca;

Ouenka BBITIOJTHEHUS

MPAKTUYECKUX U JIabOopaTOPHBIX
3aJIaHUM;

O1ieHKa BBITIOJIHEHHS] KOHTPOJIBHBIX
pabor;
OrneHka
TECTUPOBAHUS.

pe3ynbTaToB
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JUCT PETUCTPAIIMA U3SMEHEHHU

Homep
HU3MEHEeHUS

Homep u nara
pacnopsanTeIbHOr0
JOKYMEHTA 0O
BHECEHHH
M3MeHeHMil

Conepxxanue
H3MEHEeHUs!

D®UO auna,
BHeCIIEro
H3MEeHeHHne

IMoanucey
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