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1.IlosicHuTeILHAA 3aNIMCKA:

Haszsanue, aBTOp
U TON W3JaHHS
aBTOPCKOI1
yueOHOM
IporpaMMbl,  Ha
OCHOBE  KOTOPOH
pa3zpaboTaHa
Pabouas
nporpamma

Buonorusa: 11 xnacc.

Pa6ouas mporpamma k nuauu YMK B.U. Cuornazosa
cocraBiieHa Ha ocHOBe IIporpammsl cpegHero oOpa3oBaHus IO OUOJIOTUN
10-11 xnaccoB 6a30BbIii  ypoBeHb aBTOpOB / U. b. AradoHoBa,

H.B. ba6uues, B. 1. CuBornazoB. — M. : JIpoda, 2019. — 148 ¢ -
IIpedocmasnsemasn 603MOACHOCb CO30a8aMb C80U 0OPA30BAMETIbHBLE
npozpammul obecnedusaenm 8apuamueHOCmMy UX COOEPAHCAHUS, A MAKHCE
B03MONCHOCb POPMUPOBAHUS NPOSPAMM PAZNUYHO20 YPOBHS CLOHCHOCHIU
¢ yuemom nompebrocmeti u cnocoonocmeu yyawuxcs. Ilpu paspabomxe
00pa308amenbHoOl NPOSPAMMbI HEOOXOOUMO YUUMBLEANb GUO
00pazoeamenvHol Op2aHU3aAYUU U 3aNpPocsl Y4acmHUKO8
obpazosamenvrozo npoyecca. Peanuzanus o0pa3oBaTebHbIX POrpPaMm
10 OMOJIOTHH € UCTIOJIb30BAHHEM 000PY/I0BAHUS 1€TCKOr0 TEXHOMapKa
«IxoabHbIH KBaHTOPUYM» 10—11 Ki1acchl yriy0/1eHHbIH YpOBeHb B.
B. bByciakos A. B. IIbineeB A. B. MepmneB Mocksa, 2021

Lemu ganHOM
IPOTPaMMBI
o0Oy4eHus B
obnactu
dbopMHUpOBaHHS
CHCTEMEI 3HAHUIA,
YMEHUH.

OcHOBHasl 1eNb Kypca — MO3HAKOMHUTHh MIKOJIBHHKA C COBPEMEHHBIMU
MPEJICTABICHUSIMA OWOJIOTUM U JaTh (yHIaMEHTAIBHOE OHOJIOTHYECKOE
o0pa3oBaHue, OPHEHTHPOBAHHOEC HA TOATOTOBKY BBIYCKHUKA CpPEIHEH
MIKOJBl K TIOCTYIUICHHWIO B BBICHIME YYEOHBIC 3aBEICHUS Pa3IHIHOTO
npopwiss. Bmecre ¢ Tem conepkaHue Kypca OHOJIOTHH COOTBETCTBYET
COLMAIBHBIM TPeOOBaHMSAM, HPEABABISEMBIM K O0pa30BaHMIO BOOOIIE, U
HAIPABJICHO HAa COLMAIN3AIUI0 YYAIIUXCsl, X MPHOOIICHHE K KYJIbTYPHBIM
HEHHOCTSIM, (OpPMHUpOBaHME HSKOJOTMYECKOTO CO3HAHMs, OBJAJCHHE
y4eOHO-TI03HABATEIbHBIMH M I[CHHOCTHO-CMBICJIOBBIMUA KOMIICTCHIIUSMH,
JOCTH)KEHUE TMPEIMETHBIX, JINYHOCTHBIX M METAlpeIMETHBIX PE3yJIbTaTOB
00y4eHusl.

3agaun TaHHONU
MPOTPaMMBI
00y4eHus B
obnactu
(dbopMupoBaHus
CHCTEMBI 3HaHUI,
YMCHHH.

Cpennee (momHoe) oOmiee 00pa3oBaHHE KaK 3aKIIOYWTEIbHAs CTYNEHb
oOmiero oOpa3oBaHusi Ha 0a30BOM YpOBHE HANpaBICHO Ha pPeANH3aLHUI0
JIBYX 3a/1a4:

1) o011eo0pa3oBaTeIbHOM (3aBepiieHue o011eo0pa3oBaTeIbHOM
MOJATOTOBKU B cOOTBETCTBHU ¢ DeepanbHbIM 3aKk0HOM «O0 00pa3oBaHUH B
Poccuiickoit @enepanun»);

2) CrieruaIbHON (npennpodeccnoHanbHOE oOpa3zoBaHue u
MIPEEeMCTBEHHOCTh 00IIero U MpodeccruoHaibHoro oopazoBanus). [Ipu sTom
CTaHJAPTHl BTOPOTO MOKOJEHUS MPEIyCMATPUBAIOT TPU OCHOBHBIE IIENH
cpenHero (MoIHOro) 001Iero 0opa3oBaHus:

- (hopMUpOBaHHE IIEIIOCTHOTO MTPECTABICHHS O MUPE;

- TnpuoOpeTeHHe OIblTa Pa3HOOOpa3HON NeATENbHOCTH (TPEXIe BCEro
MO03HABATEJIbHOI);

- MOJArOTOBKA K OCYILECTBJIIEHHUIO OCO3HAHHOTO BBIOOpA WMHIMBHIYabHON
00pazoBaTeNbHON W/ UK TPO(PECCHOHATTLHON TPACKTOPUH

Hean n 3agauu HI.K.

Co3nanue «IIK0JIBbHOTO KBaHTOPUYMa» Ha 0aze
0o0meo0pa3oBaTe/IbHOM OPraHU3alUM TPeanojaraeT MCIoJb30BaHHe
npuodpeTaeMoro 060py10BaHus, CPeJACTB 00yUeHHsI M1 BOCTIMTAHUS JJIs1
yriiy0J1eHHOT0 OCBOEHHMSI OCHOBHBIX O00pa30BaTe/IbHBIX MPOrpamMm
OCHOBHOIO 001Iero W cpeaHero oouero o0pa3oBaHusi, BHEYPOYHOM
JAeSITeIbHOCTH, MPOrPaMM JIONOJHHUTEJIbHOI0 00pa3oBaHUs, B TOM
YK CJIe €CTECTBEHHO-HAYYHON U TeXHUYECKOH HANIPABJICHHOCTEH.
3agauyamu geTcKoro Texnonapka «KKBanropuym» siBJasiloTcs:




peaju3anusi OCHOBHBIX
Y4eOHBbIM NpeaMeTaM
€CTeCTBEHHO-HAYYHOH HANPaBJIEHHOCTH, B TOM 4YHCJIe B paMKax
BHEYPOUYHOM 1eSITeJIbHOCTH 00YYAKOIIUXCS;

pa3padoTka HW peaju3auMs Pa3sHOYPOBHEBBIX JONMOJHHUTEIbHBIX
001eodpa3oBaTeJIbHbIX

NMPOrpaMM €CTeCTBEHHO-HAYYHON HANPABJIEHHOCTH, a TaKKe HHBIX
NpOrpamMMm, B TOM 4YHcJie B KAHUKYJISPHBIHA Mepuo;

BOBJIeYeHHE OOYyYAKOIIUXC W MNeIaroru4yecKux padOTHHKOB B
NPOEKTHYIO /1eSiTeJIbHOCTD;

OpraHmu3anus BHey4YeOHOH NeSiTeIbHOCTH B KAHMKYJSIPHBIA TEPUOL,
pa3pa0oTka M peaju3alis COOTBETCTBYIOIIMX 00pa3oBaTeJbHbIX
nporpaMM, B TOM 4YHcJIe I Jiarepeil, OpPraHW30BaHHBbIX
00pa3oBaTeIbHBIMH OPraHU3AUMAMH B KAHUKYJISIPHBIH NepUO/;

o0meo0pa3oBaTeJIbHBIX MPOrpaMM IO

NOBbILIEHHEe TPO(ecCHOHAIBLHOIN0 MACTepCTBa  MeAaroru4ecKux
PadOTHUKOB 1€TCKOI0
TeXHONMapKa «KBanTOpuym», peain3youx OCHOBHbIE u
JAONOJIHUTeIbHBbIE 00111e00pa3oBaTeIbHbIe NIPOrPaAMMBbI
Y4eOHo- Y4eOHO-METOIMUECKOE obecrnieueHue y4e0HOr0 mporecca
METOANYECKUI npenycMarpuBaer — ucnoib3zoBaHue  YMK  (yueOHO-MeToquuecKux
KOMILJIEKT. KOMIUIEKTOB) cepun K ydyeOHukam iauauu YMK B. U. Cusornaszosa s
10—11 kmaccoB W paccUMTaHbl Ha IPEMNoJilaBaHKEe OMOJOTHHM Ha 0a30BOM
ypoBHe (2 yaca B HEJICITIO)
H. b. Aradonora, H. B. babuues, B. 1. CuBormna3zos.
Y4eOHO-METOANYECKUN KOMIUIEKT:
B. .1 CuBornazoB u np. O6mas 6uomnorus. 10-11 kiacc (yueOHUK)
B. .1 CuBornasos u ap. buonorusi. Pabouas terpazns. 11 kmacc
B. .. CuBornasos u np. buonorus. Meroauueckoe nocodue
Peasm3auus odpasoBaTebHBIX IPOrPaMM 10 OHOJIOTHH C
HCNOJIb30BAHMEM 000py10BaHUsI 1eTCKOro Texnonapka «llIkoabHbii
kBaHTOpuyYM» 10—11 Ki1accsl yriry0/1eHHbIH YpOBeHb
B. B. byciakos A. B. IIsinees A. B. MepmneB Mocksa, 2021
KonunyectBo KoJsinyecTBO y4YeOHBIX YacoB, Ha KOTOPOE PACCUUTAHO H3yuEHHE
y4eOHBIX YacoB, Kypca — 70 yacoB 2 yaca B HEJEJI0), U3 HUX:
Ha KOTOpoe Ne Tembl Haspanue Temsl Komuuectso | KomriecTso
paccunTaHo 4aCOB 71a00paTOPHBIX
U3ydeHue U
npeaMera, Kypea, NPaKTUIECKUX
B TOM 4HCIIE
TEMaTHIECKOE Pazpen 1Bux (38 1)
pacrpeneneHue
94COB H Tema 1.1 | Pa3Butne Ouonoruu B 2
KOJIMYECTBO YACOB Jlo1apBHHOBCKUI NTEPHO/I.
JUTSL IPOBEAECHNS pabora K. Jlunnes (2 1)
KOHTPOJIbHBIX, MIPEIMETHBIC PE3YIbTATHI
1a00paTOPHBIX, o0y4eHus
MPAaKTUYECKUX
pator. Tema 1.2 | OBomonmonHass Tteopus XK. | 2
b. Jlamapka (2 u)
Tema 1.3 | [Ipennocbuiku 2
BO3HUKHOBEHUS YUEHHSI




Y. lapBuHa (2 u)

Tema 1.4 | OBomtonimonnast teopust Y.
JlapBuna (2 )

Tema 1.5 | BUI: KpuTepuu M CTPyKTypa
(29)

Tema 1.6 | [lonynsauust Kak CTPYKTypHas
equHuUIA BUa (2 9)

Tema 1.7 | [lonynsaumst Kak — eAuHULIA
sBosironuH (1 v)

Tema 1.8 | ®@akTopsl 3BosOIMH (2 4)

Tema 1.9 | EctecTBeHHbII oTbop —
[JIaBHAsg  JBWXKYIIAs  CHUIIa
sBosironuH (1 9)

Tema ApnanTanusi opraHmsma K

1.10 yCIIOBUSIM ~ OOMTaHUS  Kak
pe3ynbTar JecTBUS
€CTECTBEHHOT0 oTOopa (2 1)

Tema Bunoo6pa3oBanue KaK

1.11 pe3yabTaT BOJIIOIHUH (2 9)

Tema Coxpanenne MHOTooOpa3us

1.12 BHJIOB Kak OCHOBa
YCTOHYHBOTO pa3BUTHUA
ouocdepsl (1 9)

Tema JlokazarenbcTBa  3BOJIIOLUU

1.13 OpraHu4eckoro Mupa (2 )

Tema Passutne mnpencraBiaeHunl o

1.14 IIPOMCXOXKACHUM KU3HH Ha
3emuie (2 4)

Tema CoBpeMeHHbIE

1.15 MIpEACTaBICHUS 0
BO3HHUKHOBEHHUU KHU3HU (2 1)

Tema Pa3zBuTue xu3HM Ha 3emie

1.16 (4 9)

Tema ['unioressl mpoucxoxacHUs

1.17 yenoBeka (1 v)

Tema [Tonoxenne yenoBeka B

1.18 CUCTEME KUBOTHOI'O MUPa
(2 )

Tema DBosronus yeaoBeka (2 )

1.19

Tema UYenoseueckue pacsl (2 9)

1.20

Pa3nea 2 Dkocucrema (24 1)

Tema 2.1 | Opranusm u cpena.
Okonornyeckue pakTopsl
(2 )

Tema 2.2 | AGuotndeckre GakTopbl




cpensbl (2 9)

Tema 2.3 | buotndeckue pakTopsl 2
cpenbl (2 9)

Tema 2.4 | CtpykTypa 3K0CcHCTEM (2 ) 2

Tema 2.5 | [Iumesbie cBs3H. 2 1
Kpyrosoport BemiecTs u
IIOTOK PHEPTUHU B
sKocucTeMax (2 u)

Tema 2.6 | IIpuuuHbl yCTOHYMBOCTU U 2
CMEHBI KOCHCTEM (2 1)
Tema 2.7 | BrnusHue uenoBeka Ha 2 1
9KOCHUCTEMHI (2 )
Tema 2.8 | buocepa — rnobanpHas 2
sKocucrema (2 u)
Tema 2.9 | Poisib KUBBIX OPraHU3MOB B 2
ouocdepe (2 1)
Tema buocdepa u yenosek (2 u) 2
2.10
Tema OCHOBHBIE 3KOJIOTHYECKUE 2 1
211 po0JIEMbl COBPEMEHHOCTH
(29)
Tema [lyTu pemenus 2 1
2.12 9KOJIOTUYECKHUX TTPOOIeM
(29)
Hroro 62 yaca +pe3epB 84 8u

JlaGopaTopHO-IpaKkTHYeCKHEe PA0OTHI.
Pa3znen 1. Bux (38 1)
JlaboparopHast pabora Nel «l3yyeHne H3MEHYHBOCTH M KPUTEPHEB BUJIA,
OTMCaHKe BUJIOB IT0 MOP(POIOTHIECKOMY KPUTEPHUIO»
JlaGoparopnas pabora Ne2 «/3yueHre H3MEHUYMBOCTH y 0COOEH OAHOTO BUAAY
JlaboparopHas pabota Ne3 «BpisiBneHre IpUCIOCOOIEHHOCTEH OpraHu3MOB K
cpejie O0OUTaHUsD)
JlaGoparophas pabotaNe 4 «AHaU3 1 OLIEHKA Pa3IMYHBIX TUIIOTE3
MIPOUCXOXKICHHS YETIOBEKa)
Pasnen 2 Dxocucrema (24 4)
JlaGoparopHas padotaNe5 «CocraBiaeHHE CXeM Iepeaun BEIIeCTB U SHEPTUU
(mieneit mUTaHUA) B 9KOCHCTEME»
JlaboparopHas pabotaNe6 «CpaBHHUTENbHAS XapaKTEPUCTUKA TIPUPOTHBIX
9KOCHCTEM M arpo3KOCHCTEM CBOEH MECTHOCTHU
JlabopaTtopHas paboTaNe7 « AHaJIM3 U OLIEHKA TOCIE/ICTBUI JIEATEILHOCTH
YeNI0BEKa B 3KOCUCTEMAX.»
JlabGopaTtopHas pabotaNe8 «AHanm3 U OIeHKA MIO0ATBHBIX IKOJIOTHIECKUX
po0JIeM M MyTeH WX peIIeHus.»




TpeGoBanust k
YPOBHIO
MOATOTOBKU
yJamuxcs (Ha
OCHOBE CTaHaapTa
Y aBTOPCKOM
IIPOrPaMMBbl)

B cootBercTBUM ¢ TpeboBaHUsAMH DelepanibHOTO TOCYAapCTBEHHOTO H
00pa3oBaTeNbHOTO CTaHIApTa CpeaHero (IOJTHOTo) 00IIero oOpa3oBaHus K
pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM MpOrpaMMbl K
okoHuaHuto 11 Kiacca y yuamuxcs HeoOxoaumMo chOpMUPOBATH
MHUPOBO33PEHHUE, OTBEYAIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAYKH U
OOILIECTBEHHON MPAKTUKH, OOLICUETIOBEYECKUM LIEHHOCTSAM M HJleanaM
IPaXXJIaHCKOTO OOIECTBa; OCHOBBI CaMOPA3BUTHUS M CAMOBOCIUTAHUS;
HABBIKM COTPYJIHUYECTBA CO CBEPCTHHKAMU, AETbMU MIIAJIIErO BO3pacTa,
B3pOCIBIMH B 00pa30BaTeNbHOW, OOIIECTBEHHO  MOJE3HOW, yuyeOHo-
UCCIIEIOBATENIbCKOM, TMPOEKTHOM U JAPYTUX  BHJAX  JESATEIBHOCTH.
[IIKOTBHUKK  JTOJDKHBI OCBOUTH MEXKIPEIMETHBIC TOHSATUS W
yHUBEpCcaJbHble Yy4yeOHble IEHCTBHS W HAYYUTbCA HMX HCIOJIb30BaTh B
y4eOHOI ¥ 03HABATEILHOW JIEATELHOCTH, a TAKXKE YMETh ()OPMHUPOBATH U
pealn30BbIBaTh UHIWBUyalbHBIE 00pa30BaTelIbHbIE TPACKTOPHUU.

B npeamernoii obmactm  Ha  0a30BOM  YPOBHE  IPEIOJIaraeTcs
dbopMupoOBaHUE TPEICTABICHUN O POJIM U MECT€ OHMOJIOTHH B COBPEMEHHOMN
Hay4YHOU KapTUHE MHpA;

MOHMMaHWe ponu  Ouomorud B (HOPMUPOBAHMHM  KPYrozopa W
(GYHKIIMOHATBPHOW TPAaMOTHOCTH 4YEJIOBEKA [UJIsl PELICHUS MPaKTHYECKHX
3aj1a4; OBJIAJICHUE OCHOBOTIOIATAIOIIMMHY TIOHSATHAMH U TPEICTABICHUSIMH O
YKUBOM MPUpPOJE, e YPOBHEBOW OPraHU3aIMHU U SBOJIIOLIHH;

YBEPEHHOE MMOJIb30BaHNE OUOTOTHYECKON TEPMUHOJIOTUEH W CUMBOJIUKOM;
OBJIaJIcHUE CIOCOOaMU BBISIBIICHUS U OIICHKH aHTPOTOTCHHBIX U3MEHEHUI B
npupoze; GOpMHPOBAHNE YMEHUH OOBSICHATH PE3YIbTAaThl OMOIOTHUYECKUX
AKCIIEPUMEHTOB, pellaTh 3JIeMEHTapHbIe OMOJIOTHYECKHE 3a/1aUH.

B mpouecce n3ydeHus: Kypca TakKe OKHIACTCS TOCTHIKCHUE CIIeTYIOIINX
JUYHOCTHBIX PE3YJIbTATOB!

¢dbopmupoBaHrEe COOCTBEHHOW IMO3UIMH MO OTHOIICHHIO K OHOJIOTHYECKOM
uH(pOpMallMK, TONy4YaeMOM W3 pa3HbIX HCTOYHUKOB; TOTOBHOCTH U
CIIOCOOHOCTh K O00pa3oBaHHIO, B TOM 4YHCIIE C€aMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH KU3HU; OBJIAJICHUE OCHOBOIOJIATAIOIINMH MOHATHAMH U
NPEJCTAaBICHUSAMU O >KUBOH TPHpOJE, €€ YPOBHEBOW OpraHU3allMN U
HBOJIIOLMM; YBEPEHHOE IMOJb30BaHUE OMOJOTMYECKOW TEPMHHOJIOTHEH H
CUMBOJIMKOM ; OBJIQJE€HHE CII0OCOOAMH  BBLIIBIEHHS W OLIEHKH
AQHTPOITIOTEHHBIX ~M3MEHEHMH B MpHUponae; (OPMHUPOBAHUE YMEHUH
OOBSICHATH  PE3yJibTaThl  OMOJIOTMYECKHX  OKCIIEPHMEHTOB,  pellaTh
3JIEMEHTapHbIe OMOJIOrMYECKHEe 3aJauu.

MeranpeqMeTHBIMHA  pe3yJIbTaTaMU OCBOCHHUS Kypca OMOJIOTHH SIBIISTIOTCS:
OBJIQJICHUE  COCTABISAIOLIMMM  TPOEKTHOM W HCCIEeI0BaTEIbCKON
JeSTEJIbHOCTH MO U3YYEHHI0 OOHMX OHOJOTrHYEeCKHX 3aKOHOMEPHOCTEH,
CBOWMCTBEHHBIX KMBOH MPHUPOJEC; YMEHHE CAMOCTOSATENILHO OIPEesATh
IIENIM ¥ COCTaBJISATh TUIAHBI, CIOCOOHOCTh CaMOCTOSATENBHO OCYIIECTBIISTD,
KOHTPOJIMPOBATh W KOPPEKTUPOBaTh Y4YEOHYIO U BHE yueOHYIO (BKIIOYast
B HEUIKOJBHYIO) JeSTEIHHOCTh, BBIOMPATh YCICNIHBIE CTPAaTeTHH B
pa3IMYHBIX CUTyallUsAX; YMEHHE OCYILECTBIATh CAMOCTOSTENbHYIO
MHPOPMAIMOHHO-TIO3HABATEIbHYIO  JICATENBHOCTh, BKIIIOYAas  YMEHHE
OpUEHTUPOBATHCSA B PA3NMYHBIX HCTOYHUKAX HWHPOPMALUU , KPUTUIECKH
OIICHWBAaTh WM HWHTEPIPETHPOBATH HWHQPOPMANHIO, TOIYyYaeMyr U3
pa3JIMYHBIX UCTOYHHUKOB.

Dopmsbl
OpraHu3aluu
y4eOHOro

Opraausanus y4e0HOro mpomecca mo Kypey buomorus. «OoOmas
Ouonorus» mpeanonaraeT  creayromue GOpMBI M UX  COUETAHHE:
KOMOMHHMPOBAHHBIM YPOK, MPAKTUKYM, YPOKH TOBTOPEHHS M KOHTPOJIS




mporecca.
DopMBI TEKYLIETO
KOHTPOJISI 3HAHUU

M3YUYEHHOTO 110 TEME U KYpCy B IIEJIOM.
@®opMbI TEKyIEro KOHTPOJsSI 3HAHUH: TECThl B PAabOUMX TETpajsx,
CaMOCTOSITeNIbHBIE PA0OTHI; (PPOHTANBHBIA W HWHIUBUAYAIBHBIH OIPOC;

YUaIIAXCS OTYETHl MO NPAKTUYECKHMM  paboTaMm; TBOpYECKHE 3aJaHus (3aluTa
(Texymuit pedepaToB U MPOEKTOB, MOJICIUPOBAHUE MTPOLIECCOB M OOBEKTOB).

KOHTPOJIIb — Metoandeckue acleKThl MPero aBaHus Kypca OHOIOTHs

TOKYILHH, B pamkax mpenojaBaHus Kypca OHOJIOTHS MOTYT OBITh OCBOCHBI H
HCTBCPTHOM 1 3PPEKTUBHO  HCIIOJIL30BaHbI COBPEMCHHBIC WH(POPMAIMOHHBIE U
TOIYTONOBOH KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH (HA 3JIEMEHTapHOM yYpPOBHE).

KOHTPOJTb,

IPOMEKYTOYHAS

aTTecTalus —

UTOT 32 y4eOHBIN

roJ1)

OneHoYHbBIE B. W. CuBornazoB u nap. buomorus. PaGowass terpanms. 10-1lkmacc (y
cpenctBa Paboueil | yuutens)

IPOrpPaMMBbI MumakoBa B.H. buonorus. 10 ki.: meroguueckoe mocodoue K y4yeOHUKY

N.b. Aradononoii , B. 1. CuBornazoa «buomorus.» 10-11kmacc.

2. JlnanupyeMble pe3yabTaThl

Pazpen 1
Buz (38 u)
Tema 1.1

PA3BUTUE BUOJIOTUU B JIOJIAPBUHOBCKMIA TTEPUO/I,
PABOTA K. JIMHHES (2 u)

I[IPEJIMETHBIE PE3VJIbTATBI OBYUEHUSI

anmnem JOJI’)KHBI 3HATh:

* OPECTABJIEHUS €CTECTBOUCIIBITATENEH 10JJaPBUHOBCKOM AMIOXH O CYITHOCTH KUBOM IIPUPOJIBI U €€

9BOJIIOLINN;

« B3rysanbl K. JIuHHEes Ha cuCTeMy KHBOTO MHUpa.
VYuaiuecs 10KHbI YMETh:

* OIICHMBATH BKJIQJI PA3JIMYHBIX YUCHBIX B Pa3BUTHE OHOIIOTHN

Y 3BOJIOIMOHHBIX HJIEH.

OcHoBHble oHATHS. DBomonus. Kpeanmonusm. Tpancdopmuszm.
Opomonronn3M. CuctemaTnka. buHapHas HOMEHKIIATypa.

Tema 1.2

OBOJIIOLIMOHHAA TEOPUSA K. b. JIAMAPKA (2 u)
INPEAMETHBIE PE3YJIbTATBHI ObYUEHUA
VYyammecs JOMKHBI 3HATh:

* OCHOBHBIE NOJIOKEHUS Teopuu Jlamapka.
VYyammecs JOMHKHBI YMETb:
* OLIEHMBATh 3HAYCHHUE HBOJIIOIIMOHHOM Teopuu Jlamapka 1uist

pasBUTHS OUOJIOTHH.

OcHoBuble oHATHA. 3akoH. Teopus. DBomonusa. MI3MeHInBOCTb.

Tema 1.3

IPEAITIOCBUIKN BO3HMKHOBEHUM S
YYEHUA Y. JAPBUHA (2 )
INPEAMETHBIE PE3VJIbTATBI OBYUEHUA
VYyammecs JOMKHBI 3HAaTh:




* €CTECTBCHHO-HAYYHBIC U COMUATEHO-IKOHOMUYECKHUE MPEOCHUIKH BOHUKHOBEHUS TeOpuH JlapBuHa.
VYyaniuecs: TOJKHBI yMETh:

* XapaKTepHu30BaTh MPENOCHUIKH BOSHUKHOBEHHS 3BOJIIOIIMOHHON Teopun JlapBHHA.

Tema 1.4

OBOJIIOIITMOHHAS TEOPUA Y. JAPBUHA (2 4)

MNPEAMETHBIE PE3YJIbTATBI OBYUEHU

VYyaniuecs: TOJKHBI 3HATh:

* yuenue J{apBrHa 00 UCKyCCTBEHHOM 0TOOpE;

* ydeHue JlapBrHa 0 €CTECTBEHHOM OTOODE.

VYuyaruecs: TOJKHBI YMETh:

* OIICHUBATh OCOOCHHOCTH JIOMAIITHUX )KUBOTHBIX U KYJIbTYPHBIX PACTCHUIN B CPABHCHHUHU C UX JIUKHUMH
MPEIKaMu;

* XapaKTepHu30BaTh NPUINHBI OOPHOBI 32 CYIIIECTBOBAHUE;

* OMPEJEINAThH 3HAYCHUE PA3IMIHBIX BHJIOB OOPHOBI 32 CYIECTBOBAHNE;

* 1aBaTh OIIEHKY €CTECTBEHHOTO 0TOOpa Kak pe3yibTara 60phObI

3a CyLIECTBOBAaHUE;

* oueHuBath Bkiag Y. JlapBuHa B pa3BUTHE 3BOJIIOLMOHHBIX

HaeH.

OcHoBHbIe TOHATHSL. [ pyTIIoBas 1 MHANBHUTy alTbHAS H3MEHUYNBOCTh. MICKyCCTBEHHBIN 0TOOD.
beccosnartensHbIN 1 MeTOAMYECKHI 0TOOp. bopr0Oa 3a cymecTBoBanne. EcTecTBEeHHEIH 0TOOD.
Tema 1.5

BU: KPUTEPUU N CTPYKTVYPA (2 u)

ITPEJAMETHBIE PE3VYJIbTATBI ObYUEHUA

VYyamuecs: 1ODKHBI 3HATh:

* OompezesieHUe BU/A;

* KpUTEPHUU BHUIA.

VYuaiuecs 10KHbI YMETb:

* ONHUCBIBATh BUABI 110 PA3JIMUHBIM KPUTEPUSIM;

* pa3nuyaTh KpUTEPUHU BUJIA.
Ocnosuble noHsaTHs. Bun. [onymsmus. Kapuorun. ['enodon.

Tema 1.6

HoIyJsunAa KAK CTPYKTYPHAS EJUHULIA BUJIA (2 1)

IMPEAMETHBIE PE3VJIbTATBI OBYUEHU I

VYyammecs J0TKHBI 3HATE:

* OIpeeNICHUE OIS,

* CTPYKTYPY HOITYJISIIIHH.

VYuaiuecs 10KHbI YMETh:

* XapaKTepH30BaTh CTPYKTYPY MOIYIISAINH.

OcHosnble noHsATH. [lomymsimus. Jlemorpadudaeckue nokaszarenu. Poxxmaemocts. CmepTHOCTS. [lomoBas
CTPYKTypa momyJsiui. Bo3pacTHas CTpyKTypa MOy JIsIIHH.

Tema 1.7

MONyJisInA KAK EAMHULA 3BOJIFOLIMU (1 9)

IIPEIMETHBIE PE3VJIbTATBI ObBYUEHU I

VYuanuecs 1OKHEI 3HATh:

* CYIIHOCTh TEHETHUECKHX IIPOIIECCOB B MOMYJISAIIHSX.

VYuaiuecs 10KHbI YMETh:

* OOBSACHATH MPUYMHBI Pa3AeiICHIs BHIOB, 3aHUMAIOIINX OOIIMPHBIN apean OOuTaHMs.
OcHoBuble noHsATHS. ['eHoTHII. ["'eHOOHA. DeHOTHII. DIeMEHTAPHOE SBOIOIMOHHOE SBICHNUE.
DBOJTIOIIMOHHBIN MaTepral.

Tema 1.8

DAKTOPBI DBOJIFOLIMHA (2 u)

IIPEIMETHBIE PE3VJIbTATBI ObBYUEHU

VYuanuecs 1OJKHEI 3HATD:

* (haKTOPBI SBOIIOIIHY.



Yyamuecs TOJDKHBI YMETh:

* OOBSICHATH MEXaHU3MbI (PAKTOPOB IBOIIOIHH.

OcHoBHbIe TOHATHS. PaKTOPHI IBOTIONKH. MyTallmoHHAs U3MEHYUBOCTh. MyTanuu. MyTaninoHHBII
npouecc. N3onsmusi.

[NomynsimonHble BoNHBL. EcTecTBeHHBIN 0TOOD. Jpeiid reHos.
Tema 1.9

ECTECTBEHHbBII OTEOP — I'JTABHAS JIBIDKYIIIAS CUJIA
SBOJIIOLUNU (1 u)

IIPEAMETHBIE PE3YJIbTATHI ObYUEHUA

Yyaniuecs 10JKHbI 3HATh!

* (hOpMEBI ecTECTBEHHOT0 0TOOpA.

Vyamuecs 10IKHBI YMETh!

* pasnudaTh POPMBI €CTECTBEHHOTO 0TOOPA;

* TIPUBOIUTH IPHMEPHI PA3INYHBIX (POPM €CTECTBEHHOTO 0TOOPA.
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OcHoBuble oHATH. BIKymuii oroop. Cradmmmsupyromuii oT6op. Au3pynTuBHEI 0TOOD.
Tema 1.10

AJATITALIMSI OPTAHU3MA K YCJIOBUSIM OBUTAHUSL

KAK PE3VJIbTAT AEMCTBUA ECTECTBEHHOI'O OTBEOPA

2)

MMPEJAMETHBIE PE3VYJIbTATBI ObYUEHUA

VYuyamuecs: T0IKHBI 3HATD!

* KJIAaCCU(HKAIIMIO aJalTallni;

* THIIBI TOKPOBUTEILCTBEHHOW OKPACKH U )OPMBI, UX 3HAUCHHE

JUTSL BBDKUBAHUS;

* OCOOCHHOCTH MPHUCIIOCOOUTEIHLHOTO TTOBEICHUS;

* 3HAYEHHE 3a00THI O TOTOMCTBE JIJISl BEDKUBAHHS.

VYuaiuecs 10KHbI YMETb:

* IPUBOJUTH IPUMEPHI IPUCTIOCOOUTENILHOIO CTPOCHHS U TIOBEICHHUS;

* paznuuaTh MopdoIorudeckre, Hu3noJoruieckre, ONOXMMUYECKUE U IOBEACHUYECKUE aJanTaluu;
* 00BSICHATH, TOYEMY [IPUCIIOCOOIEHHUS HOCAT OTHOCHTENbHBIN

XapakTep.

OcHoBHbIE TOHATHS. AnanTanus. Mopdonorudeckas agantanus. Gu3nonornveckas ajantaims.
buoxumunyeckas amanranus. [loBeneHueckas aganraiys. [IokpoBUTEIbCTBEHHAS OKpacka v (popma.
Mumukpusi.

Tema 1.11

BUIOOBPA3OBAHUME KAK PE3VYJIBTAT DBOJIIOLINUA (2 u)

I[MTPEJAMETHBIE PE3VJIbTATBI ObYUEHUA

VYyamuecs: 10JDKHBI 3HATh:

* (opMBI BHI000pa30BaHHUS.

VYuaiuecs 10KHbI YMETh:

* XapaKTepHU30BaTh MPOLECC IKOJIOTHIYECKOr0 U reorpaguyeckoro BUA000pa3oBaHHUs.
OcnoBHble nonsTus. Bunoobpaszosanue. I'enoona. Mzomsmus.

I'eorpaduueckoe BugooOpazoBanue. DKOIOTHIECKOE BUAOOOpA30BAHNE.

Tema 1.12

COXPAHEHUE MHOI'OOBPA3M B/10B KAK OCHOBA

YCTOMUYUBOT'O PA3BUTUS BUOCDEPHI (1 u)

INPEAMETHBIE PE3VYJIbTATBHI ObYUEHUA

VYuanuecs 1OKHEI 3HATD:

* [JIABHBIE HAIIPABIICHUS SBOJIIOLINN;

* IPUYMHBI BBIMUPAHUSI BU/IOB;

* IYTH JOCTIKEHHS OMOJIOTHUYECKOT0 TIporpecca.

VYyammecst JOMHKHBI YMETb:

* MEPEYUCIIATH (Ha3bIBaTh) ITyTH JOCTHXKEHUS OMOIOTUIECKOTO



mporpecca;
* 00BSICHATH HEOOXOUMOCTh COXPaHECHUs OMOpa3HOOOpa3usl.

OcHOBHBIC IOHATHSA. broornveckuii mporpecc U OMOIOTHIECKHUI perpecc.
Tema 1.1

JOKA3ATEJIbCTBA 5BOJIIOLIMNA

OPI'TAHMYECKOI'O MUPA (2 )

MNPEAMETHBIE PE3YJIbTATBI OBYUEHU

VYyarmiuecs 10JKHBI 3HATS:

* KJIACCHU(HKAITIIO TOKA3aTEIbCTB ABOJIOIIH.

Yyamuecs TOKHBI YMETh:

* MIPUBOJUTH IIPHMEPHI, TOKA3ZHIBAIOIINE CYIIECTBOBAHUE IBOIIOIIMOHHOTO MIPOIlecca, aHAIOTUIHBIX U
TOMOJIOTHYHBIX OPraHOB, PyIUMEHTOB U aTaBH3MOB.
OcHoguble noHsATHL. [{uTonorus. MonekyinspHasi Onoiaorusi.
CpaBauTensHas anaromus. [lameonTonmorus. buoreorpadus.
AHanoruuysslie oprassl. ['oMon0oru4Hsie oprassl. PyauMeHTEHI.
ATaBU3MBI.

Tema 1.14

PA3BUTHUE IPEJCTABJIEHHI O ITPOUCXOXIEHNU
JKN3HU HA 3EMIIE (2 u)

IMPEAMETHBIE PE3YJIbTATBEI OBYUEHU A

VYyamuecs: TOIKHBI 3HATH:

* CYLIECTBYIOIIME TUIOTE3bI IPOUCXOKICHUS KU3HU Ha 3eMIIE.

VYyanuecs T0KHBI YMETh:

* 000CHOBBIBATH CIPABEJIUBOCTD MM HECOCTOSATENFHOCTD OTJEIBHBIX THIIOTE3 IPOUCXOXKACHUS KU3ZHH.
OcHoBHbIe MOHATHS. AOnorenes. buorenes. [lancriepmus. Teopust cTallMOHAPHOTO COCTOSHUS.

Tema 1.15

COBPEMEHHGIE ITPEJICTABJIEHUA

O BO3HUKHOBEHWUA X13HU (2 4)

IMPEAMETHBIE PE3YJIbTATHI OBYUEHU

VYyaniuecs 10JKHbI 3HATh:

* TeopHIo akajeMrka OmnaprHa;

* TEOpHI0 OHMOMO033a.

VYuaiuecs 10KHbI YMETh:

* OTHCHIBATH MMPOIIECC BOSHUKHOBEHUS KOAIEPBATOB, IPOONOHTOB, MEMOPAaHHBIX CTPYKTYD,
OJTHOKJIETOYHBIX TPOKAPHOT

1 3YKapHoT.

OcHoguble nousTHs. bruonoas. Koaneprat. [Ipo6uoHT (TpoTOOHOHT).

Tema 1.16

PA3BUTHUE KU3HU

HA 3EMIIE (2/4 1)

MMPEAMETHBIE PE3YJIbTATBI OBYUEHU

VYyamuecs TOJKHBI 3HATH:

* pa3BUTHE KUBOTHBIX U PACTCHHUU B PA3IINYHBIE MIEPHOBI CYIIIECTBOBAHUS 3EMIIH.
Yyammecs JOKHBI YMETh:

* [IEPEYHUCIIATH B XPOHOJIOTHYESCKOM MOPSIIKE SPbl T€OXPOHOJOTHYECKOM IIKAJIBI;

* XapaKTEePU30BaTh ATAIIbl PA3BUTHS JKUBOM MPUPOIBI;

* ONKCHIBATh PA3BUTHUE KU3HU Ha 3eMIIe B PA3JIMYHBIC IPHI.
OcHoBHEBIE TOHATHA. DOH. Jpa. [leprom.

Tema 1.17

THUITOTE3bI TPOUCXOXIEHW A

YEJIOBEKA (1 1)

TIPEAMETHBIE PE3YJIbTATBI OBYUEHU S
VYuyarnuecs T0KHBI 3HATh:

* IBWOKYIIIME CHIIBI aHTPOIIOreHe3a.

VYuaiuecs 10KHbI YMETh:



* XapaKTEePH30BaTh POJIb PA3INYHBIX (DAKTOPOB B CTAHOBJICHUH

YyeJIoBeKa.

OcHoBHBIE TOHATHS. AHTpOTIOTeHe3. JBIKYIINE CHITBI aHTPOTIOTeHEe3a.
Tema 1.1

ITOJIOXKEHHME YEJIOBEKA

B CUCTEME XXUBOTHOI'O MUPA (2 q)

I[MTPEAMETHBIE PE3VYJIbTATBI OBYUEHW A

Vyamuecst JOIKHBI 3HATE:

* CHCTEMAaTHYECKOE TIOJI0KEHNE YEeJIOBEKA B CHCTEME OPTaHUIECKOTO MHUDPA;

* 0COOEHHOCTH Y€JIOBEKA KaK OMOIOrMYECKOr0 BA/IA.
VYyaniuecs: TOIKHBI yMETh:

* BBISBIISITH ITPU3HAKYU CXOJICTBA M PA3JIMYMUs B CTPOCHUM U MTOBEICHUH KUBOTHBIX U UEJIOBEKA.
OcHoBHBIC MOHATHSL. XOpA0BEIe. MitekonuTaromue. [Ipumarsr.

PyaumeHThI. ATaBU3MBI.

Tema 1.19

OBOJIIOIM A YEJIOBEKA (2 1)

INPEAMETHBIE PE3YJIbTATBI OBYUEHU A

Vuamuecs TOKHEI 3HATH:

* JTanbl CTAHOBJIEHUS YEJIOBEKA KaK OMOJIOrMUECKOTO BAJIA.
VYyamuecs: TOIKHBI YMETh:

* MIEPEYHUCIIATH B XPOHOJIOTHYECKOM MOPSIJIKE STAIlbl CTAHOBJICHHUS Y€JIOBEKa Kak OMOJIOTMYECKOrO BUA.
OcHoBubIe oHATHA. puonuteku. ABcTpanonuteku. Apxantporsl. [laneoantponsl. HeoanTpormsl.
Tema 1.20

YEJIOBEUYECKUE PACHI (2 )

I[TPEAMETHBIE PE3VYJIbTATBI ObYUEHW A

VYuamuecss 1OJKHEI 3HATD:

* OTpeAeNieHNe MOHITHS «Pacay;

* XapaKTepHbIe MPU3HAKU OOJBIIUX Pac.
VYyamuecs: T0HKHBI yMETh:

* 000CHOBBIBATh BUIOBOE €IMHCTBO YEJIOBEUECTBA.

OcHoBuble nousTus. Paca. bonpmas paca. Manas paca. Harust.
MexnpeIMeTHbIE CBSI3U

Actponomus. Opranusanys IIaHeTHEIX cucTeM. CotHeuHas
CUCTEMa; ee CTpYKTypa. Mecto minaneTs! 3emitst B COTHEUHON CUCTEME.
Uctopus. Kynsrypa 3anmagnoit EBponst koHIa XV — nepBoit
nonoBuHbl XVII B. KynbTypa nepsoro nepuona HoBoii ucropuu.
Benukue reorpadudyeckre OTKpHITHS.

DkoHOMHUECKas Teorpadust 3apyOexHbIx cTpaH. Hacenenue
mupa. ['eorpadus Hacenenus mupa.

dusnueckas reorpadus. IcTopys KOHTUHEHTOB.
METAIIPEAMETHBIE PE3VYJIbTATHI ObYUEHUA
VYuaiuecs 10KHbI YMETh:

* UCIOJIB30BaTh HHAYKTUBHBIN U A€ TyKTUBHBIN MOIXObI TPH
M3Y4YE€HUU KPYITHBIX TAKCOHOB;

* 00001AaTh U J1eJ1aTh BHIBODI;

* paboTaTh C JOMOTHUTEILHBIMU HCTOYHUKAMU HHPOPMAITUH;

* MPENICTABIATh MaTepHall, ICIIONb3YyS BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOIOTHA.
Paznen 2

Okocucrema (24 1)

Tema 2.1

OPI'AHU3M U CPEJA. SKOJIOTUYECKUE ®AKTOPEI (2 u)
IIPEAMETHBIE PE3VYJIbTATHI ObYUEHUA

VYyammecs JOMKHBI 3HAaTh:

* ompenesieHHs MOHATHH «9KOJOTHD», «Cpella OOUTaHUsM,
«OTpaHUYMBAIOLINN (aKTOP»;



* MIpenMeT M 33aJ]a4d SKOJIOTUH KaK HayKH;
* 3aKOH MUHUMYMa JInonxa;

* KJTaCCH(HUKAITHIO SKOJIOTHIECKUX (PaKTOpOB.

Yyamuecs TOKHBI YMETh:

* KJIacCH(PUIMPOBATH YKOJIOTHICCKUE (GaKTOPEI.

OCHOBHBIE TIOHATHSA. JKOJOTHA. DKocucTeMa. Cpena oOuTaHus.

Okonornueckuii pakrop. [Ipenenst BeiHOCIMBOCTH. OrpaHHYMBAIOINHA (HAKTOP.

Tema 2.2

ABMOTUYECKUE ®AKTOPBI CPEBI (2 )

DakTopkl cpebl OOUTaHHS U IPUCTIOCOOIEHUS K HUM

JKUBBIX OPTaHU3MOB. AGHoTHYEeCKHE (HaKTOPHI cpelbl. Posib TeMIepaTypbl, OCBEIIEHHOCTH, BIaKHOCTU
IpyTux (paKTOpOB B

KU3HEIEATEIBHOCTH COOOIECTB U OPraHU3MOB.

NMPEAMETHBIE PE3YJIbTATBI OBYUEHU A

VYyamuecs: TOJKHBI 3HATH:

* BayKHeWIue abnotniyeckue (hakTopsl,

* BIUSHHE a0MOTHYECKUX (PAKTOPOB HA OPTaHU3M;

* aJalTainyy OpraHu3MoB K pa3J'II/I‘IHOI\/'I HNHTCHCUBHOCTH aGI/IOTI/I‘-ICCKI/IX q)aKTOpOB.

VYuaiuecs 10MKHbI YMETh:

* XapaKTepH30BaTh BIUSAHUE a0MOTHYECKHX (PAKTOPOB HA OPTaHU3M;

* ONHMCBHIBATH MPUCTIOCOOJICHHS OPTaHU3MOB K Pa3TMYHON HHTEHCUBHOCTH a0MOTHYECKHUX (DaKTOPOB
Cpelbl;

* MPUBOIUTH MIPUMEPHI TATITAIIHA OPTaHI3MOB K Pa3IMIHON

WHTEHCUBHOCTH a0MOTHYECKHUX (PaKTOPOB.

OcHoBHbIE TOHATHS. AOHoTHYeckue GakTopbl. Anantainun. @oTonepruoan3M. bruonorndeckue puTMEL.
Tema 2.3

BUOTUYECKUE ®AKTOPLI

CPEJBI (2 9)

IMPEAMETHBIE PE3YJIbTATBI OBYUEHU A

VYyamuecs: TOJKHBI 3HATH:

* ompezeNieHNe MOHITHS «OnoTHYecKue (PakToOphl CPeably;

* (hOopMBI B3aMMOOTHOIIEHUH MEXIY OpraHU3MaMH.
Vyamuecs T0IKHBI YMETh!
* KIaccupuIupoBaTh (OPMBbI B3aMOOTHOICHUH MEXKY OpraHH3MaMuy;

* XapaKTEpU30BaTh pa3jIN4YHbIC CHUMOMOTHYECKHE U aHTHOMOTHYECKHE B3aMMOOTHOIIICHIS OpPraHusMoB;

* IPUBOJIUTH NIPUMEPBI CUIMOMO032a ¥ aHTHOHO03a.

OcHoBHble MOHATHS. bruoTnueckue GakTopsl. [Tlapazutusm.
XumandectBo. Konkypentwst. CuMOHO03.

Tema 2.4

CTPYKTYPA B5KOCHUCTEM (2 q)

MMPEJAMETHBIE PE3VYJIbTATBI ObBYUEHUA

VYyaniuecs 10JKHBI 3HATh:

* OIpENeTICHUS OHITHH «IKOCUCTEMAY, «OUOIIEHO03, «OHOTEOICHO3Y;
* CTPYKTYPY U KOMIIOHEHTBI 9KOCHCTEMBI M OHOreOIICHO3a;

* (DyHKITM KOMIIOHEHTOB YKOCHUCTEMBL.

VYuaiuecs 10KHbI YMETh:

* paznuyaTh NPOAYLUEHThI, KOHCYMEHTBI U PEYLICHTHL;

* OIHUCHIBATH DKOJIOTHUECKHE CUCTEMBI, OMOIIEHO3bI X OMOr€OLIEHO3EI.

OcHoBHbIe nOHATUA. DKocucTeMa. buonenos. buoreouenos. Ilponyuentsl. KoncyMeHThl. PenyieHThI.
Tema 2.5

TIMIIEBBIE CBA3U. KPYT'OBOPOT BEHIECTB

N ITIOTOK SHEPI'M B OKOCUCTEMAX (2 1)

IIPEIMETHBIE PE3VJIbTATBI ObBYUEHU I

VYuanuecs 1OKHEI 3HATh:



* OTIpeAeNICHUS TIOHATHHA «IIHIIEBas IETbY, ITUILEBas CEThY,
«TPpOUIECKUNA YPOBEHBY;

* KJIACCU(HUKAITIIO MHIIEBBIX IIETICH.

VYyamuecs: TOKHBI YMETh:

* COCTaBIISITh MIPOCTEHININE MUILEBHIC 1ICTIN;

* ONHUCHIBATH OMONOTHYECKUI KPYTOBOPOT BEILIECTB.

OcuoBuble nousatus. [Tumesas nens. [Tumesas cets. Tpoduueckuit ypoBens. KpyroBopor BemecTs u
MOTOK PHEPTHH B IKOCHCTEMAX.

Tewma 2.6

[IPUYMHBI YCTOMYMBOCTU U CMEHBI DKOCUCTEM (2 u)
IMPEJAMETHBIE PE3VYJIbTATBI ObYUEHUA

Yyamuecs: TOIKHBI 3HATH:

* IPUYHHBI YCTOWYUBOCTH M CMEHBI SKOCHUCTEM.

VYyamuecs: TOHKHBI yMETh:

* IPUBOJUTH IPUMEPHI CAMOPETYIISAILINH, CMEHBI 9KOCHCTEM.
OcHoBHbIe oHATHA. CMEHA SKOCUCTEM. Y CTOMYUBOCTH IKOCHCTEM. [lnHaMUYecKoe paBHOBECHE.
Tema 2.7

BJIMSHUE YEJIOBEKA HA DKOCHUCTEMEI (2 u)
IMMPEJAMETHBIE PE3VYJIbTATBI ObYUEHUA

VYyamuecs: TOIKHBI 3HATH:

* OTpezAeNieHUe MOHITHS «arpoIeHO3»;

* OCOOCHHOCTH CYIIECTBOBAHHUS arpOIEHO30B.

VYyamuecs: TOKHBI YMETh:

* IPUBOJUTE IPUMEPHI arpOLIEHO30B.

OCHOBHBIE IOHATHA. ATPOIICHO3.

Tema 2.8

BUOC®EPA — I'JIOBAJIBHA I DKOCUCTEMA (2 1)
IMMPEJAMETHBIE PE3VYJIbTATBI ObYUEHUA

VYuamuecs 1OJDKHEI 3HATD:

* ompezeNieHre MOHIATHS «Onocdepay;

* CTPYKTYpY U KOMIIOHEHTHI Onocdepsr;

* TpaHUIlBI OHoCchepsl.

VYyamuecs: 10JDKHBI yMETh:

* IPUBOJIUTH MIPUMEPBI PA3IIMUHBIX BEHIECTB OHOC(hEPBI ((KUBOT0, KOCHOTO, OMOKOCHOTO, OMOTEHHOTO0);
* XapakTepu30BaTh Ornomaccy 3eMin, OMOJIOrHYECKYIO MPOIYKTHBHOCTb.
Ocnouble nonstusi. buocdepa. JKupoe BemectBo. KocHoe BemecTBo. buokocHoe BenectBo. buorennoe
BEIIECTRBO.

Tema 2.9

POJIb XMBbIX OPTAHU3MOB

B BUOCDEPE (2 u)

I[MTPEJAMETHBIE PE3VYJIbTATBI ObYUEHUA

VYuamniuecs 1OJDKHEI 3HATD:

* KOMIIOHCHTHI )KNBOI'O BEIICCTBA U €T0 Q)YHKI_[I/II/I.

VYuaiuecs 10KHbI YMETh:

* ONMCBIBATH POJIb )KUBOT'O BEIIECTBa OHOC]EpPH;

* ONHUCBIBATH OMONOTHYECKUI KPYTOBOPOT BEILIECTB.

OcHoBHble noHATHS. KpyroBopoT BemecTs.

Tema 2.10

BUOCODEPA 1 YEJIOBEK (2 u)

NPEJIMETHBIE PE3YJIbTATHI OBYUEHN A

VYuamuecs JOIKHBI 3HATH!

* aHTPONOTeHHBIE (PAaKTOPEI;

* XapakTtep BO3eWCTBHS YeJoBeKa Ha ouocdepy.

VYuaiuecs 10KHbI YMETh:



* MIPUMEHATH Ha MPAKTUKE CBEIECHHUS O BO3MOXKHBIX TOCIEICTBHUIX BIMSHHUSA XO3SIHCTBEHHOM
JIesITEeIbHOCTH YeJIOBEeKa Ha

omocdepy.

OcHoBHbIe MOHATHS. AHTponorennsie pakropel. Hoocdepa.

Tema 2.11

OCHOBHBIE 3KOJIOTUYECKHUE ITPOBJIEMbI

COBPEMEHHOCTH (2 1)

MNPEAMETHBIE PE3YJIbTATBI OBYUEHU

Yyamuecs: TOIKHBI 3HATH:

* XapakTep BO3IeiCTBHS YeloBeKa Ha aTMochepy u ruapocdepy;

* UCTOYHHKH 3arpsi3HEHUS aTMOCc(epbl M THApOochepsr;

* HEUCYCPIIACMBIC U UCUCPIIACMbIC TPUPOJTHBIC PECYPCHI.

VYuyaruecs: TOJKHBI YMETh:

* OIICHUBAThH MEPCIICKTUBBI BIUSHISI XO3SMCTBCHHOM JISATEIILHOCTH YEJIOBEKa Ha OHochepy U
MPOTHO3UPOBATH TIOCIICICTBHUS

XO035UCTBEHHOM ACSTEIIBHOCTH YEJIOBEKA.

OcHoBHBIE OHATHSL. 3arpsi3HeHne aTMochepsl 1 THAPOochepsI.

Oposus nouB. Kucnorusie noxau. [Tapankossiit 3¢ dekT. Dkonorndeckas xkaractpoda.
Tema 2.12

ITYTHU PEIHEHU A SKOJIOI'MYECKUX [TPOBJIEM (2 u)

IMPEAMETHBIE PE3YJIbTATBEI OBYUEHU A

VYuamuecs 1OJDKHEI 3HATD:

* CITOCOOBI ¥ METOJTBI OXPAHBI TIPUPOIHI;

* CMBICTT COXpaHEHHsI BUIOBOTO Pa3HOOOpa3us;

* OCHOBBI PAIlIOHAIEHOTO MIPUPOIOTIONH30BAHHS

* 3aMOBEHUKH, 3aKa3HUKH, HAITMOHAIBbHBIE MapKu, KpacHyro

KHHTY.

VYuaiuecs 10MKHbI YMETh:

* MIPUMEHATH Ha MPAKTUKE CBEJIEHUS O TTI00ATBHBIX IKOJIOTHYECKHUX MPOOIeMax U MyTAX UX PEIICHUS.
OcHoBHble oHATH. OXpaHa npupoabl. ParimonanbHOE MPUPOAOIIONE30BaHIE. 3aIOBEIHUK. 3aKa3HUK.
HauuonanbeHbIi nmapk.

Kpacnas xuwra.

MexnpeIMeTHbIE CBSI3U

Heopranmueckas xumust. Kuciopon, cepa, a3or, pocdop,

YTIEpOo/I, UX XUMHYECKUE CBOMCTBa. OXpaHa MPUPOBI OT BO3JIEHCTBHS OTXOI0B XUMUIECKIX
MIPOU3BOJICTB.

®dusnueckas reorpadus. Kimmvat 3eMin, kmuMarndeckas 30HaIbHOCTb.

®wusuka. [loHsaTre 0 103€ UITy4eHUs U OMOIOTHYECKOH 3allnTe.

METAIIPEAMETHBIE PE3YJIbTATHI OBYUEHUA

VYuaiuecs 10KHbI YMETh:

* paboTaTh ¢ y4eOHUKOM, COCTaBISATh KOHCIIEKT Maparpada;

* pa3pabaThIBaTh MIIAH-KOHCIIEKT TEMBI, HCITONIB3YS pa3Hble NCTOYHUKY MH(OpPMAIIHN;

* TOTOBUThH YCTHBIE COOOINEHUS 1 pedepaThl Ha 33IaHHYI0 TEMY,

* [I0JIB30BAThCs MIOMCKOBBIMU cHcTeMaMu MHTepHeTa.

JIMYHOCTHBIE PE3VYJIbTATBI OBYUEHUA

* [IposiBneHne 4yBcTBa POCCHICKON TPaKIaHCKOW WACHTUYHOCTH, TATPUOTHU3MA, JIIOOBH M YBAXKEHHSI K
OtedecTBy, 4yBCTBa

TOpAOCTH 3a cBOIO PouHy;

* OTBETCTBEHHOE OTHOILIEHHE K yyeOe, FOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIo;

* (hopMHpOBaHNE MOTUBALMU K OOYUYEHUIO U TIO3HAHHIO, OCO3HAHHOMY BBIOOpPY Oyymieit npodeccum;
* CHOCOOHOCTH CTPOUTH HHANBUAYAIBHYIO 00pa30BaTeIbHYIO

TPAeKTOPHUIO;

* (hopMHUpPOBaHHE LEIIOCTHOI'O €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS,;

* COOJIIOZICHUE NIPAaBUII IIOBEJCHHUS B IPUPO/IE;



* YMEHHE Pean30BbIBATh TEOPETUUCCKUE TO3HAHMUS HA TIPAKTHKE;

* CIMOCOOHOCTH MPU3HABATH COOCTBEHHBIE ONTUOKH M HUCTIPABIIATD UX;

* yMEHHE apIyMEHTHPOBAHHO U 0OOCHOBAaHHO OTCTaMBATh CBOIO

TOUKY 3PCHHS;

* KPUTUYHOE OTHOIICHUE K COOCTBEHHBIM ITOCTYIKAM, OCO3HAHUE OTBETCTBEHHOCTH 34 MX PE3yJbTATHL;
* YBaXHUTENBHOE U IOOPOXKENATEIbHOE OTHOIIICHHE K IPYTUM

JFOJISIM;

* YMCHHE CJIYIIATh U CIBIIIATH JPYTUX, BECTH TUCKYCCHIO, OTICPUPOBATH (PaKTaMH.

PesepBHoe Bpems — 8 u.

3. Conep:xanue kypca «buosorus. Oomiast Guoaorus»

Paznen 1 Bun (38 u)

Tema 1.1

PA3BUTHUE BUOJIOT UM B JIOJAPBUHOBCKUI ITEPHO/I.

PABOTA K. JIMHHEA (2 )

DOBOIIOLUS M 3BONIOLIMOHHOE y4yeHue. VcTopus 3BOMOIMOHHBIX uael. Kpeanmonusm u tpancdopMuszm.
Cucremaruka

Kak Hayka. 3HaueHue pabor K. JlmHHes mo cucTeMaTHKe pacTeHWd W JKUBOTHBIX. buHapHas
HOMEHKJIATypa.

Tema 1.2

9BOJJIIOHUOHHAS TEOPUSA K. b. IAMAPKA (2 4)

Yyenwne o rpagaliyiv ’)XUBBIX OPraHU3MOB U IMOHATUC

«ectHuna cymecTtB». Teopusi karactpod KioBwe. 3akonbl Jlamapka (ympaXHEHHE W HEYIpaKHEHUE
OpraHOB U HACJIEOBaHHUE

OmaronproOpeTeHHbIX pru3HakoB). [Ipencrasnenus Jlamapka

00 U3MeHYMBOCTH. 3HaUeHHe Teopuu Jlamapka.

Tema 1.3
I[TPEAITOCBIJIKM BOSHUKHOBEHMA
YUEHUMA Y. JAPBUHA (2 q)

Hpe[IHOCI)IJ'IKI/I BO3HUKHOBCHHUA YUCHUIA 4. ﬂapBI/IHa:ILOCTI/I)KeHI/IH B 00JIaCTH €CTECTBEHHBIX U
COIMAIbHO-3KOHOMHUECKUX Hayk (KocMmoronudeckas teopus Kanta—IJlamiaca,nocTikeHust B o0nacTu
XUMHH, 3aKOH €IMHCTBa opraHu3Mau cpenbl Pyibe—CeueHoBa, npuHimn koppensiuu KroBbe, paOboTh
K. bapa, pabotsi Y. Jlaiiens, padotel A. Cmura u T. ManbTyca).32

Tema 1.4
OBOJIIOIIMOHHAS TEOPUA Y. JAPBUHA (2 4)

OxcnenunonHenid Marepuan Y. [lapuna. Yuenue JlapBuHa 00 m3mMeHumBOCTH. Yuenue JlapBuHa 00
HUCKYCCTBEHHOM o0TOOpe. BceoOmias wHamBHIlyambHas HW3MEHUYHMBOCTH W HM30BITOYHAS YHCIEHHOCTH
noroMcTBa. bopprba 3a CylecTBOBaHHWE W €CTeCTBEHHBIH 0TOOp. Buabl OOpbOBI 3a CyliecTBOBaHHE.
[Ipenmoceuikn OGOpHOBI 3a CYIIECTBOBaHWE M €CTECTBEHHOTO oOTOOpa. 3HadyeHwe Teopuu JlapBuHa.
ITonstue o cuHTeTHYecKOW Teopuu 3Boitonuu. Jlemonctpanus. buorpadus Y. Jlapsuna. MapmpyT u
KOHKpeTHbIe Haxoaku Y. JlapBruHa BO BpeMs IyTeNISCTBYs Ha Kopadiie «buriby.

Tema 1.5
BU: KPUTEPUU U CTPYKTVYPA (2 u)

Bun xak reHeTHYECKH M30JIMPOBaHHAs CUCTEMA; PEITPOAYKTHBHAS U30JSIHS U €€ MeXaHu3Mbl. Kputepun
BHIA: MOP(OIOTHYECKHH, (U3HOIOTHIECKU, OHOXUMUYECKHAN, T'E€HETHUYECKHI, OKOJIOTHYECKUN,
reorpaduueckuii. Jlemoncrpanus. I'epbapuu u apyrvue KOJJICKIMOHHBIE MaTepUalibl, HILTIOCTPHPYIOIIHE
MopdoIornuecKuii Kpurepuii Buga. JlaboparopHsie 1 mpakTudeckue padboTel M3ydeHrne N3MEHIMBOCTH U
KpUTEPUEB BUA, OIMCAHUE BUIOB 110 MOP(OIOrHIECKOMY KPUTEPHIO.

Tema 1.7
nomnvyJsinAa KAK EJUHULIA DBOJIIOLUA (1 4)



HOHy.TISILII/IH — JJICMCHTApHasA 3BOJIIOLIMOHHAA CAWHHIIA. 3HeM€HTapHBIﬁ 3BOJ'IIOLII/IOHHI>II>1 MaTtepual u
QJIEMEHTAPHOC 5BOJIOIUOHHOC ABJICHUC.

Tema 1.8
OAKTOPBI DBOJIFOLIMMU (2 )

DJIeMeHTapHbIe BOIOIMOHHBIC (PaKTOPHI (MYTAMOHHBIA MPOLIECC, W3OS, TOMYJISIIUOHHBIC BOJIHEI,
Jpeiid TeHOB, eCTeCTBEHHBIH 0TOOP). DOpMBI €CTEeCTBEHHOTO 0TOOpa (CTAOMIN3HPYIONINH, ABHKYIIHUH,
JIU3PYOTHBHBIN). Buabl m3MeHUnBOCTH. PesepB m3MeHumMBOCTH. [leMoHcTpanus. JKuBble pacTeHHS H
JKHBOTHBIE, TepOapuu U KOJUICKIMH, ITOKAa3bIBAIOIINEe MHANBUAYAIbHYI0 H3MEHUYHBOCTh.0JlabopaTopHbIe
U TipakTU4eckue paboThIOM3yueHre N3MEHYHBOCTH Y 0cO0eH OJTHOrO BUA.

Tema 1.9
ECTECTBEHHbIN OTEOP — I'JTABHA S JIBMDKVYILIA S CUJIA DBOJIFOLINU (1 u)
®DopMBI eCTECTBEHHOTO 0TOOpa (CTAOMIN3UPYIONTHH, IBIKYIIHNA, TU3PYITUBHBIN).
Tema 1.10

AJIATITALIUA OPTAHM3MA K VCJIOBUSM OBMTAHUS KAK PE3VJIBTAT JIEMCTBUSA
ECTECTBEHHOI'O OTBOPA (2 u)

OcHOBHBIE NOHATHA. ApjganTanus. Mopd)onoquGCKaﬂ aganranua. Duszmonornueckas ajanTaius.
buoxumudeckas amantanusa. IloBemenueckas aganTanus. [loKpoBHUTEIbCTBEHHAsh OKpacka u (opma.
MumMukpus.

Tema 1.11
BUJIOOBPA30BAHUE KAK PE3VJIbTAT 3BOJIIOLINU (2 u)

ITytn (cocoOBl) M CKOPOCTh BHAOOOPa30BaHUS; reorpauueckoe U dKOJIOTHYECKOe BHUI000pa3oBaHUE.
I'eorpaduueckas u sKosoruyeckas usoisnus. Jemoncrpanusa. CxXeMmbl, HUIIOCTPUPYIOIIHUE MPOLIECC
reorpa@HUyYEcKoro BHAO00PAa30BaHUSA; JKHUBBIE PACTCHHMS M JKHBOTHbIC, repbapud M KOJUIEKIIVH,
[OKA3bIBAIOIINE PE3Y/IbTaThl IMPHUCIIOCOOJICHHOCTH OPraHM3MOB K cpeae OOUTaHHMS M Pe3yJIbTaThl
BHAJI000pa30BaHMUSL.

Tema 1.12

COXPAHEHUE MHOTOOBPA3USI BUJIOB KAK OCHOBA YCTOMUYMBOI'O PA3BUTUS
BUOC®EPHI (1 4)

buonornueckuii mporpecc u Ouonoruueckuii perpecc. [IpuunHbl BRIMUpaHUS BHIIOB. buosiorndyeckoe
pazHoobpasue.

Tema 1.13
JOKA3ATEJIbCTBA 3BOJIIOLIUN OPITAHUYECKOI'O MUPA (2 u)

L[I/ITOJ'IOFI/ILIG)CKI/IC nu MOJ'IGKyanHO-6I/IOJ'IOFI/I‘IGCKI/I€ (MOJ'IeKy.]'IHpHO-FeHeTH‘{eCKI/IG), CPAaBHUTCIIBHO-
AHAaTOMHNYCCKUEC (CpaBHPITeJ'ILHO-MOp(bOJ'IOFI/ILIGCKI/IG), MaJICOHTOJIOITMYCCKHEC, 3M6pI/IOJ'IOFI/ILI€CKI/Ie n
6Horeorpaépnqecxne J0Ka3aTCJIbCTBa 3BOJIIOITUHA. I[eMOHCTpaLII/IFI. I/IJ'IJ'IIOCTpaI_II/II/I, JACMOHCTPHUPYIOIIUC
CXO0ACTBO paHHHUX O3TaIlOB 3M6pI/IOHaJ'II>HOl"O Pa3BUTHUS IMO3BOHOYHBIX, MYJIDDKM W APYTIUC HArJAIHbIC
MaTtepualibl, HJUIFOCTPUPYIONINC aHAJIOTUYHBIC U TOMOJIOTUYHBIC OPraHbl, pyAUMCEHTBI U ATaBU3MbI.

Tema 1.14
PA3BUTHUE HPEI[CTABHEHHPI O [TPOUCXOXJEHNU )KM3HU HA 3EMIIE (2 u)

Konnenmum adbuorenesa u o6morenesa. OneiTel @. Penu, JI. Cnananmaau u M. M. TepexoBckoro, ombit JI.
ITactepa. I'mmoTe3sl CTaMOHAPHOTO COCTOSHHUS W TaHcmepMmuu. Jlemonctpamus. CxeMbl ombiToB .
Penn, JI. Crmanannanu u JI. [1actepa.

Tema 1.15
COBPEMEHHBGIE ITPEJICTABJIEHIA O BOSHUKHOBEHUWU XXU3HU (1/2 4)

Opranvueckuii MUp Kak pe3yJbTaT HBOMIONUH. BO3HHKHOBEHHE U pPa3BUTUE >KU3HM Ha 3emiie.
Xumudeckuit, npenpbuonorndeckuii (teopus akamemuka A. M. OnapuHa) M OHONOTHYECKUH STarbl
pa3BuTHUsl )KUBOH MaTtepuu. Teopus Ouomodsa. [lemoncTparus. CxeMbl BO3HHUKHOBEHHS MEMOpPaHHBI



CTPYKTYP ¥ OJHOKJICTOYHBIX DYKAPHUOT.
Tema 1.16
PA3BUTUE JXU3HU HA 3EMIJIE (4 )

PazButue xu3Hu Ha 3emiie B apXCHCKyI0 W MPOTEPO30MCKYI0 3phl. [lepBbie clennl KU3HU Ha 3eMie.
[osiBieHMEe BCEX COBPEMEHHBIX THIIOB OCCIIO3BOHOYHBIX XHBOTHBIX. [lepBbie XopzoBbie. Pasputue
BOAHBIX pacTeHud. PaszButwe xu3Hu Ha 3emiie B Taneo30ickyro 3py. llosBiaenue u sBoIONUA
CyXONMyTHBIX pacTeHuil. [lamopoTHHMKH, CEMEHHBIE MAaNOPOTHUKH, TOJOCEMEHHBIC PACTCHHUS.
Bo3HHUKHOBEHUE MO3BOHOYHBIX: PHIOBI, 36MHOBOJIHBIC, TIPECMBIKAIOINNECS. Pa3BuTHe KU3HU Ha 3emiie B
ME3030MCKYI0 M KailHO30MCKYIO 3pbl. llosiBneHHe W pacmpoCTpaHEHUE MOKPHITOCEMEHHBIX PAaCTEHHI.
BosnukHoBeHue nrtuil u miekonutaomux. I[losBienue u passutue npumaToB. [losBlieHue uergoBexa.
HemoHncTrpanus. Penponykiuu kaptun 3. Bypuana, orpaxawmux (ayHy u (Giaopy pasiuuHBIX 3p U
MEPUOJIOB; CXEMBI PAa3BUTHUS LIAPCTB JKUBOU MPHUPOJIBI;, OKAMEHEIOCTH, OTIEUYAaTKU PACTCHUM B JPEBHUX
nopoaax. Monenu cKeaeToB YeIOBeKa U MO3BOHOYHBIX )KUBOTHBIX.

Tema 1.17
T'MITOTE3LI ITPOMCXOXIEHN A YEJIOBEKA (1 4)

AHTpPOTIOTEHE3 B €T0 ABWKYITHE CHIIBL. IIpeacTaBieHns o MPONCXOKISHNN YeIOBEeKa B pa3HbBIC TIEPHOIBI
HUCTOPUH

Tema 1.18
INOJIOKEHME YEJIOBEKA B CUCTEME XXMBOTHOI'O MUPA (2 )

[Ipoucxoknenue yenoBeka. MecTto denoBeka B >KHBOUM mpupone. CHCTEeMAaTHUECKOE TOJIOKECHHE BHIA
Homo sapiens B cucteme »KHBOTHOT'O Mupa. IIpu3Haky ¥ CBONMCTBA YEIOBEKA, ITO3BOJISIOIINE OTHECTH €TI0
K pa3IUYHBIM CHCTEMAaTUYECKUM I'PYIIaM [[apCTBa )KUBOTHBIX.

Tema 1.19

OBOJIIOIMA YEJIOBEKA (2 1) Cragum 3BONIONMHA YEJIOBEKA: NpHMaThl — TPEAKH YeIoBeKa,
ABCTPAJIONUTEK, YEIOBEK YMEJbIN, NPEBHEUIIMN YEIOBEK, MPEBHUM YEIOBEK, MEPBHICE COBPEMEHHBIC
JOAM.

Tema 1.20
UEJIOBEYECKUE PACHI (2 9)

[omymsimmonHast cTpykrypa Buga Homo sapiens; denoBedecKHe pachl; pacooOpa3oBaHHE; €IUHCTBO
MpOUCXOXJeHusT pac. llpucrmocoOuTenpHOE 3HAYEHHWE pACOBBIX MPU3HAKOB. BHIOBOE E€IMHCTBO
YeIIOBEYECTRA.

METAIIPEAMETHBIE PE3YJIbTATHI OBYUEHUA
VYyamuecs TOIKHBI YMETh:
KCIIOJIb30BaTh MHYKTHBHBIN U JICTyKTUBHBIN TIOXO/bI IPU
W3YYEeHUU KPYITHBIX TAKCOHOB;
000011aTh U JIe7aTh BEIBOJIEI;
paboTaTh C AOMOIHUTEIHLHBIMU HCTOYHUKAMU WH(POPMAIIHH;
MPEJCTaBISITh MaTEPUAIT, HCTIOIb3Ys BO3MOXKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHA.
Pazpen 2
Oxocuctema (24 1)
Tema 2.1
OPI'AHUM3M U CPEJIA. DKOJIOTUYECKUE ®AKTOPBI (2 u)

Opranusm u cpena. @axropsl cpeasl oouranus. Kinaccudukamus skonorndeckux GaxTopoB. BnusHue
bakTOpoB cpeApl Ha opraHu3M. lIpenensl BBIHOCIMBOCTH. 30Ha ONTHMYMa, 30HA YIHETCHUS.
OrpannumBatonmii  akrop. 3akoH MuHMMyMa JluOmxa. Oxonormueckas Huma. JlemoHcTpauus



Harnsgabie MaTepuaisl, AEMOHCTPUPYIOIIHME BIUSHIE (DaKTOPOB CPEIBl HA OPTaHU3M.
Tema 2.2
ABNOTHUYECKUE ®AKTOPBI CPEJIbI (2 )

qDaKTOpBI CpCabl o0ouTaHus U HpI/ICHOCO6J'IeHI/I$I K HUM KHUBBIX OpPraHHU3MOB. AOHoTHUECKHE q)aKTO'pBI
CpCabl. Poxb TEMIICPATYpPhbl, OCBCIICHHOCTH, BJIAXKXHOCTH H JAPYTHUX (baKTOpOB B KHU3HCACATCIbHOCTH
C006IIICCTB " OpraHu3MoB.

Tema 2.3
BUOTUYECKUE ®AKTOPBI CPE/IbI (2 )

buotnueckne dakropel cpeapl. DopMBI B3aMMOOTHOIICHHH MEXIy OpraHu3Mamu. I[lo3uTUBHBIE
OTHOIIEHUS — CHUMOMO3: MYTyalu3M, KOOIEpamus, KOMMEHCAIH3M. AHTHOMOTHYICCKHAE OTHOIICHUS:
XHITHAYECTBO, MMapa3uTH3M, KOHKypeHInsa. HelTpaabHbple OTHOMICHUS — HEUTpam3M. J[eMoHcTpamms.
IIpumepsr cuMOM03a TIPEICTaBUTENICH pa3IMIHBIX IIAPCTB JKUBOU TIPUPOIHL.

Tema 2.4
CTPYKTYPA DKOCHCTEM (2 u)

EcTtecTBeHHBIE COOOIIECTBA JKMBBEIX OpraHM3MoB. buoreoreHo3sl. KOMIOHEHTHI OHOI€OIEHO30B:
IPOAYLEHTE, KOHCYMEHTEI, peAyLEHTEI. BHOLEHO3bI: BHIOBOE Pa3HOOOpasue, IJIOTHOCTH ITOMYJISIINT,
ounomacca.

Tema 2.5
[MUIIEBBIE CBA3U. KPYT'OBOPOT BEILECTB U ITOTOK SHEPTHUH B OKOCUCTEMAX (2 u)

Lerm u cetn mutanus. Tpoduyeckre ypoBHU. DKOJIOTHISCKUE MUPAMHUIBI: YHACe, OHOMACChI, YHEPTHH.
KpyroBopoTBemmecTB 1 SHEPTHH B 3KocucTeMax. JlemoHcTparusa. CXeMbl, HILTIOCTPUPYIONTUE TTHITICBBIC
[ENH U CETH, YKOJIIOTHIECKHE TUPAMUIBI U KPYTOBOPOT BEIIECTB U TOTOK YHEPTHUHU B IKOCHUCTEMAX.

Tema 2.6 [IPUYNHB] YCTOUMUYMBOCTHU U CMEHbBI SKOCUCTEM (2 u)

Nzmenenue coodbmectB. CmeHa 3kocucTeM. J[nHammuyeckoe paBHOBecHe. DKCKypcuu EctecTBeHHBIC
(mpupoaHBIE) SKOCUCTEMEI (JIec, TyT, BOJOEM U T. [I.) CBO€H MECTHOCTH.

Tema 2.7
BJIMSIHUE YEJIOBEKA HA S3KOCUCTEMBI(2 u)

DKOJIOTUYECKHUE HApYIICHUS. ATPOIIEHO3bl. DKCKYpCHH VCKyCCTBEHHBIE SKOCHUCTEMBI (TTapK, CKBEP, Cajl,
TIOJIE U T. JI.) CBOEH MECTHOCTH.

Tema 2.8
BUOC®EPA — I'NTOBAJIbHAA SKOCUCTEMA (2 1)

buochepa — xmBast oGonouka turaHeTel. CTpykTypa Omocdepbl. KommoneHTsl Omochepsl: KHBOE
BEIIIECTBO, BUJIOBOW COCTaB, pa3HooOpaswe W BKJIA[ B OvoMaccy, OMOKOCHOE M KOCHOE BEIIECTBO
ouocdepsl (B. U. Bepranckuit). Kpyrosopor Bemects B nmpupoe. I panunbl 6uochepsl. JlemoHcTparus.
CxeMBbl, MIDTFOCTPUPYIOIIHE CTPYKTYPY Y TpaHHIIBI Onocdepsl.

Tema 2.9
POJIb KMBbIX OPTAHU3MOB B BUOC®EPE (2 u)
Pounp xuBoro Bemecta B 6rocdepe. KpyroBopoT Bos!
Tema 2.10
BUOCODEPA 1 YEJIOBEK (2 u)

[Ipsmoe u KOCBeHHOE BiMsHUE 4YeloBeka Ha Ouocdepy. [lpupoaHble pecypchl U WX HCIOIB30BaHUE.
AHTpomnoreHHble (DAKTOPBI BO3JEHCTBHS Ha OHMOIEHO3HI (POJIb YelIOBEeKa B IPHPOJIE); MOCIEACTBUS
XO3SIMICTBEHHOM JIesTeIbHOCTH YeoBeka. Hoocdepa.

Tema 2.11



OCHOBHBIE 5KOJIOTMYECKHE TTPOBJIEMbBI COBPEMEHHOCTH (2 u)

AHTpomnoreHHoe BiusSHHE Ha atMochepy u ruapochepy. Iposus mouBbl. [IpupogHBIe pecypchl M HX
ucnoiab30BaHue. JJaboparopHbie U MpaKTUYECKUE paOOThl AHAIN3 U OICHKA MOCIEACTBUN JISATSILHOCTH
YeI0BeKa B 3KOCUCTEMAX.

Tema 2.12
I[MIYTU PEIHEHU A SKOJIOI'MYECKUX [TPOBJIEM (2 u)

[IpoGieMbl PAlMOHAILHOIO IPHPOIONONB30BAHUS, OXPAaHbI IPUPOIBI: 3allUTa OT 3arpsI3HCHHMIA,
COXPaHEHHE ATAJIOHOB M IAMATHUKOB IPHUPOJbI, OOCCIICUCHHE IPUPOAHBIMH PECypCaMU HACCIICHHUS
mwiaHeTtsl. OCHOBBI PAIllMOHAIBHOIO IIPHPOIONONIb30BaHusA. JlemoHcTpanus. KapTbl 3amoBeIHBIX
TeppuTOpUil Hamel ctpanbl. JlabopaTopHBIC M MpaKTHYECKHE pabOThl AHAJIN3 M OLEHKA TJI00ATbHBIX
IKOJIOTHUYECKHX MPOOJIEM U IyTel uX pelieHus. PesepBHoe BpeMss — 8 4.

4.Y4yeOHO-TeMaTHYeCcKOoe NJIAHNPOBAHHE

TeMarnueckoe IIaHUPOBAHUE
11 ximacc «buonorusa. OOmas OnoIorus»
(70 gacos, 2 yaca B HEJIEIIO)

No Ne | HaumenoBanue tem | Llenu usyueHus: TeMbl Xapakrtepuctuka yueoHoit | Cpexnctsa
YPOK | ypo 1 YPOKOB ypoka NESTEIbHOCTH yYalIuXCcs | OOydeHHs,
a Ka B B TOM
TeEM qyucie
e HUKT

Pa3znen 1. Bug (38 u)

Tema 1.1 PABBUTHE BUOJIOT'MU B JIOJAPBUHOBCKUI ITEPHMO/I. PABOTA K. JIMHHES (2 u)

1 1 | Pa3Butue Ouonorun | JlmunoctHsle: pa3BuTHe | OLEHUBAIOT BKJIA] DneKTpoH
B JIOJAPBUHOBCKUN | Y yyallluXcs MHTEpeca K | pa3IMUHBIX YUEHBIX B HOE
nepuo. Padora K. W3YUYEHUI0 UCTOPUHU pa3BUTHE OMOJIOTHH, yueOHoe
JIunnes pasBUTHsI OMOJIOTUU. | ONPENENSIoT poiib JInHHes B | M3/1aHue

MeranpenmeTHsie: Pa3BUTUU CUCTEMATUKH, «O0mas
dbopmHpoBaHNE YMEHHUH | OOBICHSAIOT IPUHIUITBI ouonorus
Y HAaBBIKOB OWHApHOI HOMEHKJIATYPHI,
aHaAJTM3UPOBATh OTPENENISIOT MOHSTHE
B3TJISAIBI U «IBOJTIOIMOHHOE YUCHHE)
YTBEPKJICHHS YUEHBIX
IIPOLLIIOTO.

2 2 | 3nadyeHue paboT [IpenmeTHbIE: OneHuBaroT BKJIaj DneKTpoH
K. JIunnes no ¢dbopmupoBaHue y Pa3IMYHBIX YYCHBIX B HOE
CUCTEMAaTHKe ydaluxcs 3HaHU 00 | pa3BUTHE OMOJIOTHUH, yaeOHOe
pacteHuii u UCTOPUHU onpenensoT poib JIuHHes B | u3gaHue
KUBOTHBIX. OMOJIOTUYECKOI HayKH; | pa3BUTHH CHCTEMAaTHKH, «OO0m1as
bunapnas PacKpBITHE CYIIHOCTH | OOBSICHAIOT IPUHIUITBI ouonorus
HOMEHKJIATypa. HBOJTIOITUOHHBIX OWHApHOW HOMEHKJIATYPHI,

npencrasinenuii K. OTIPENIENISIIOT MOHSTHE
JIuHHES ¥ IpyTUX «OBOJIIOIUOHHOE YUEHHE»
YUEHBIX.
Tema 1.2
SBOJIIOLIMOHHASA TEOPUA XK. b. JIAMAPKA (2 v)
3 \ 1 \ OBOJIIOIMOHHAS \ dopmupoBaHue \ OnenuBats Bkiaa XK. b. Jla \ DneKTpoH




teopus XK. b. YMEHUU U HAaBBIKOB MapKa B pa3BUTHE OUOJIOTH | HOE
Jlamapka aHan3a, CPaBHEHUS, | YECKON HAyKH y4yeOHOe
BbIJIEJICHUS TJIaBHOTO, U3JlaHuE
dhopmynupoBaHus «Obmas
BBIBOJIOB, ouoJorus
dbopmupoBaHue
HAaBBIKOB CMBICIIOBOTO
YTEHUSI.
[IpencraBnenus N3ydenue cymHoctn | XapakTepu3yroT DJIEKTPOH
Jlamapka ABOJIIOIMOHHOM TEOPHUH, | COACPHKAHUE U 3HAUCHUE HOE
00 U3MEHYUBOCTH. CJIOKHOTO U SBOJIFOLIUOHHON TEOPUHU yueOHOe
3HaueHue TEOpUU IpoTUBOpeuYnBOro mytu | Jlamapka U3JlaHuE
Jlamapka. €¢ CTaHOBJICHUS, «O0masa
BKJIaJIa YUCHBIX- ouonorus
OMOJIOTOB B
(dopMupoBanue
€CTECTBEHHOHAYYHOU
KapTUHBI MUDA..
Tema 1.3
IIPEJIIIOCBIYIKH BO3HHKHOBEHUA
YYEHUA Y. IAPBUHHA (2 u)
[Ipennoceiku ®opmupoBanue 3HaHuil | OLIEHUBAIOT €CTECTBEHHO- | DJIEKTPOH
BO3HUKHOBEHUS U yMEHUH Hay4HbIE U COLIMAIbHO- HOE
yueHus Y. JlapBuHa | aHamM3UpPOBATH BKJIAJ] SKOHOMHUYECKUE yuebHoe
YYEHBIX B Pa3BUTHE MPEANOCHUIKA U3/1aHHE
SBOIIOIUOHHOTO BO3HUKHOBEHHUS TEOPUH «O0mas
YUYECHUS JlapBuHa 1 XapakTepu3yloT | OHOJOTHS
U JIeNIaTh BBIBOJBI HA BKJIaJ] OTJEJIbHBIX
OCHOBaHUU 3TOTO IIPEIECTBEHHUKOB
aHaJIN3a; JlapBuHa B pa3BUTHE
HBOJIIOLIMOHHBIX UEH
[Ipennoceuaku dopmupoBaHue y OneHNBAIOT €CTECTBEHHO- | ODJEKTPOH
BO3HUKHOBEHUS ydammxcs Hay4YHbIE U COLIMATIBHO- HOE
yuenuss Y. JlapBuHa: | IPEACTaBICHUS O TOM, SKOHOMHUYECKUE yuebHoe
JOCTHUKEHUS B | YTO NOSIBJIICHHE IPEIIOCBUIKI U3J1aHue
obnactu XUMHH, | SBOJIIOIIMOHHON Teopuun BO3HHUKHOBEHHUS TEOPUU «O0mas
3aKOH enuHcTBa | Y. JlapBuHa 66110 JlapBuHa 1 XapakTepu3yloT | OHOJOTHS
opranusma OCHOBaHO Ha Hay4YHBIX BKJIAJ] OTJEJIbHBIX
U cpenbl  Pynbe- | OTKPBITHSAX TOTO IIPEIIECTBEHHUKOB
CedeHoBa, MPHUHIMI | BPEMEHU. apBuHa B pa3BuTHE
koppemsiunu ~ KroBbe, ABOJIIOLIMOHHBIX UEH
padoter K.  Bopa,
paboter Y. Jlaitens,
paboter A. Cmuta u
T. ManbTyca).
Tema 1.4. OBomononHas teopus Y. Jlapsuna (2 u)

OBONIOIIMOHHAS dopmupoBaHue XapakTepHu3oBaTh OneKTpoH
teopus Y. J[apsuna YMEHUH cozepKaHue HOE
VYyenne [lapBuna 06 Y HaBBIKOB aHaJIN3a, 3BOJIFOLIMOHHOM Teopuu Y. yaeOHOe

W3MEHYUBOCTH. BbIJIEJICHUS TJIaBHOTO, JapBuHa. W3/1aHue




VYuenue Jlapuna 06 dbopmynarpoBaHus «O0mmas
UCKYCCTBEHHOM BBIBO/IOB; Ouonorus
otbope dbopMupoBaHue
HaBBIKOB CMBICIIOBOT'O
YTEHUSI.
[IpenmetHsble: n3yueHue
HCTOPUU ¥ OCHOBHBIX
MTOJIOKEHUIN
SBOJIFOLIUOHHOU TEOPUHU
Y. JlapBuHa.

8 2 . bopbba 3a N3yunte Buabl 60pb0OBI | CpaBHUBATH ONPEACICHHYIO | DICKTPOH
CyLIECTBOBaHHE U 3a CylLIECTBOBaHMUE. U HEONPEACICHHYIO HOE
€CTEeCTBEHHBIH 0TOOD. HU3MEHUYUBOCTb, yuebHoe

Bunast 60ps05I 32 UCKYCCTBEHHBIN U U3JJaHKue
CyILIECTBOBAaHHUE. €CTEeCTBEHHBIN 0TOOD, «O0mas

pasHbie (OpMBbI OOpBOBI 32 | OHOJOTHSA

CYIIECTBOBAHHE U JIEJIATh
BBIBO/Ibl HA OCHOBE
cpaBHeHus. Pemartes 6uosno-
TMUYECKHE 3a]1auu
Tema 1.5 BUJ: KPUTEPUU U CTPYKTVYPA (2 u)

9 1 | Bug kak renerndyecku | @opmupoBaHue Onpenensts u DNeKTpoH
U30JIUPOBaHHAS YMEHUH 1 HaBBIKOB XapaKTepu30BaTh KPUTECPHH HOE
cUCTEMa; aHayu3a, CpaBHEHUS, Buaa. OnuceiBath ocoOeit yuebHoe
pEeNpOTyKTHBHAS BBIJICJICHUS TJIABHOTO, BUIA IO U3JJaHHe
U30JISLMS U ee dbopmyarpoBaHus MOP(OIOrHUECKOMY «O6mas
MEXaHU3MBI. BbIBO/JIOB; Kputepuro. Paborats ¢ Ouosorus

¢dbopmupoBaHue WIITIOCTpaLUsIMU
HaBBIKOB CMBICIIOBOTO Y HaTypaJbHBIMA
YTEHUS; 00BEKTaAMHU.
pa3BUTHE

KpPaTKOBPEMEHHOW 1

JIOTOBPEMEHHOM

HaMsTH.

10 2 | Bun: xpurepuu u N3yuenune noHATUI Omnpenensts u DNeKTpoH
CTPYKTYypa «BHI, «CTPYKTYypa XapaKTepu30BaTh KPUTEPHH HOE
JlaGopatopHas paboTa | BUAa», KKPUTEPUHU Buaa. OnuceiBath ocobeit yuebHoe
Nel «M3yuenue BUJa»; hopMHUpOBaHUE BHJIA 110 u3zaHue
U3MEHYHUBOCTU U Ipe/CTaBIeHUs MOP(OJIOTHUECKOMY «O6mas
KpUTEPHEB BH/IA, O TIOIYJIAIINHU KaK O Kputepuo. Padorarts ¢ ononorus
OIKCaHKE BUJOB MO CTPYKTYPHOI eHMIIEe WILTIOCTPALUSIMU
MOP(OJIOTHYECKOMY | BHIIA. Y HAaTypaJTbHBIMA
KPUTEPHIO» o0bekTamu. JIabopaTopHas

paborta «Onucanue ocobeit
BUJA O
MOP(OJIOTHIECKOMY
KPUTEPHIO»
Tema 1.6 ITONYJIALNA KAK CTPYKTYPHASA EAMHULIA BUJIA (2 1)

11 1 | Iomynsmust Kak ®opMupoOBaHUE 3HAHUI XapakTepus3oBaTh OneKTpoH
CTPYKTYpHAs €IMHUIIA | O TIOMYJISIIH KaK TIOTTYJISAIIUIO KaK HOE
BUJIA U DBOJIOLUU HIIEMEHTAPHON eTMHMIIE CTPYKTYPHYIO €TMHHILY yuebHoe




HBOJIIOIMU U 00 BUJIA U €IMHUILY SBOJIONMN | H3IaHUE
YCIIOBHSIX, «O0mas
HEOOXOUMBIX IS ouonorus
OCYIIECTBIICHUS

ABOJIIOLIMH.

12 2 | lomynsmonHas dopmMHUpOBaHUE 3HAHUI XapakTepu3oBarb DneKTpOoH
CTPYKTYypa BU[A; O MOMYJISIIUU KaK MOS0 KaK HOE
HKOJIOTUYECKUE U AJIEMEHTapHOM €IMHULE CTPYKTYPHYIO €AUHHUILLY yuebHoe
TeHeTUYECKUe HBOJIIOLIUU U 00 BUJIA ¥ €IUHUILY SBOJIIOLIMU | H3/IaHUE
XapaKTEPUCTUKH YCIIOBUSIX, «O0uas
MOTTYJISILIUA. HEOOXOUMBIX JIJIs Ouosorus
Hemorpaduueckue OCYIICCTBIICHUS
MOKa3aTeu U HBOJIIOLIHH.

CTPYKTypa
MOMYJISILIAH.
Tema 1.7 HOIYJIALNA KAK EAMHUILIA DBOJIKOLINU (1 1)

13 1 | [Momymsiiuss — DopMUPOBAHUE 3HAHUI Xapaxkreprus3oBaThb DneKkTpoH
3JIEMEHTapHast 0 MOMYJISLUYU KaK O JISIUIO KaK eIMHHUILY | HOE
3BOJIIOIIMOHHAS AIIeMEHTapHOMN HBOJIIOLIMHU, KaK yueOHOe
eAMHUILIA. ABOJIFOLIMOHHOU 3JIEMEHTapHbIN U3JlaHue

eIUHULIN 9BOJIIOLMOHHBIN MaTtepuan u | «O0mas
3JIEeMEHTapHOE ouoorus
IBOJIIOIIMOHHOE SIBIICHUE.
Tema 1.8 PAKTOPBI DBOJIIOLIMMU (2 1)

14 1 | ®axropsl sBomonu | opmupoBanue XapakTeprus3oBaTh DneKTpoH
JlaGopatopHast paboTa | HOHATHS 0 paKTOpax OCHOBHBIE (DAaKTOPBI HOE
No2 «Nzyuenue HBOJTIOIMHN KaK sBotorui. CpaBHUBATH yueOHoe
U3MEHYHBOCTHU Yy JBIDKYIIUX CHJIaX 3TOTO IPOCTPAHCTBEHHYIO U U3J1aHNue
oco0elt 0THOTO BUAA» | Tpoliecca; 9KOJIOTUYECKYI0 M30Jisuio, | «OO0mas

IpeCTaBICHUS O JieNaTh BBIBOJIBI HA OCHOBE | OMOJIOrUs
MHOT000pa3uu cpaBHeHus. Jlabopatopuas | Hyxknenno
(aKTOPOB HBOIIOLHH. pabota «BrlsiBieHnE BbIE
W3MEHUYUBOCTH y 0coOei KHCIIOTHI:
OJTHOTO BHIa» JHK,
PHK.
Monpenb
JIHK/
Bupryans
Has IIKoJia
Kupunna
"
Medonaus

15 |2 Dopmsbl dopMupoBaHue XapakTepru3oBaTh DneKkTpoH
€CTECTBEHHOI'O MOHATHS O paKTOpax OCHOBHBIE (DAKTOPBI HOE
otOopa IBOJIFOLINN KaK sBotonnn. CpaBHUBATh yueOHOe
(cTaOuM3UpyOMKUi, | JABMXKYIIUX CHIJIaX 3TOTO MPOCTPAHCTBEHHYIO U U3JJaHNue
JBYDKYIINH, npolecca; 9KOJIOTHUYECKYIO M3oisiimio, | «OO0mas
JTU3PYITUBHBIH). IpEeCTaBICHHUS O JieNaTh BHIBOJIBI HA OCHOBE | OWoOsOrus
Buapl M13MEHUYMBOCTH. | MHOTOOOpa3uu CpPaBHEHHSI.

Peseps (akTOpPOB HBOJIOIHH.




‘ ‘ N3MCHYHNBOCTH.

Tema 1.9 ECTECTBEHHbII OTEOP — I'JTABHAS JIBMKVILIA ST CUJIA DBOJIIOLINM (1 u)

16 1 | EcrecTBeHHbIH N3yuenue Benymen HaspiBath npudnHbI DJIEKTPOH
0TOOp — TJIaBHAs POJIH €CTECTBEHHOTO M3MEHEHHS TeHOPOoHIa HOE
JBUKYIIAs CUJia 0TOOpa B HBOJIIOLINY; nomyJsiiuu. CpaBHUBATH yueOHOe
HBOJIIOIUH XapaKTepUCTHUKA pa3Hbie POpPMBI U3JIaHuE

pasHbBIX popM €CTECTBEHHOI'0 0TOOpa, «O06mas
€CTECTBEHHOI'0 0TOOpa JIeNIaTh BBIBOJIBI HA OCHOBE | OMONOrus
cpaBHeHus. [IpuBoauTh
pUMEpBI pa3HbIX Gopm
€CTECTBEHHOI0 0TOOpa
Tema 1.10 AJAIITALISA OPTAHU3MA K YCJIIOBUAM OBUTAHUSA KAK PE3YJIBTAT
JIEMCTBHM ECTECTBEHHOI'O OTBOPA (2 u)

17 1 | Apanrauun N3yuenue XapakTeprus3oBaTh DneKTpoH
OpPTaHU3MOB K BO3HUKHOBEHUS U OCHOBHBIE BH/JIbI aJaNTaIlHii HOE
YCIIOBUSIM OOUTAHUS | pa3BUTHS OPTaHU3MOB K YCIIOBHSIM yaebHoe
KaK pe3yibTar pa3HOO00pa3HBIX oOWTaHUs ¥ PUBOAUTH U3JIaHuE
JeicTBUS IPUCTIOCOOIEHUN y COOTBETCTBYIOIIINE «O0mas
€CTECTBEHHOI'O OpPraHU3MOB K Cpefie npumepsl. JlabopaTtopHas | Ouosiorus
orbopa 0o0UTaHus, OIIUCAHUE pabota «BrisiBeHHE Ooopynos
JlaboparopHas paboTa | MEXaHU3MOB UX MPUCTIOCOOICHHOCTEMN aHue
Ne3 «BersaBiaenue JIEUCTBHIA; OPraHMU3MOB K Cpefie HILK.*
IPHUCIIOCOOIEHHOCTEH obuTaHU» Hugposas
OpPraHU3MOB K cpejie A1adoparop
0o0UTaHUS 1 1o

IKOJIOTHH

18 2 | [ToBenenueckue Nzyuenue XapaktepuzoBaTh DneKTpoH
aJanTanuu. BO3HUKHOBEHUS U OCHOBHBIE BH/JIbI aJaNTaIlHii HOE
bruoxumuueckue pa3BHUTHS OPTaHU3MOB K YCIIOBHSIM yaeOHoe
aJanTamnuu. pa3HO00pa3HBIX oOuTaHUS ¥ PUBOJAUTH U3JIaHuE
DuU3NOIOTUYECKHE MIPUCTIOCOOJICHUN y COOTBETCTBYIOIIUE «Obmas
aJanTanuu. OpPTaHU3MOB K Cpefe IPUMEPBHI. ouonorus
OTtHOCHUTEILHAS o0UTaHUs, OIIUCAHUE
11eJ1ecO00Pa3HOCTh MEXaHHU3MOB HX
azanTanui. JIEMCTBHM; paCKpbITHE

OTHOCHUTEJIBHOTO
XapakTepa aanTamuim.
Tema 1.11 BUIOOBPA30BAHUE KAK PE3VJIBTAT SBOJIIOLIWHU (2 1)

19 1 | Bugoo6pa3oBanue ®opMUPOBAHUE 3HAHUI CpaBHHBATh OCHOBHBIE DneKTpoH
KaK pe3yibTar 0 BHUJ000pa30BaHUU MYTU U CIOCOOBI HOE
IBOJTIOIUH KaK pe3yJbTar BU000pa30BaHUs | JeaTh yaeOHoe

HBOIIOLIUU BBIBOJIBI HA OCHOBE U3JIaHuE
cpaBHeHus. [IpuBoauThH «Obmas
npuMepsl reorpaduueckoro | OuoNOTHs

Y DKOJIOTHYECKOTO

BHUI000pa30BaHUS

20 2 | Ilytu (cnocoOsr) u dopmupoBaHUE 3HAHUI CpaBHUBATh OCHOBHBIE DneKTpoH
CKOpOCTh 0 MyTAX U CKOPOCTU MYTH U CIOCOOBI HOE
BUJI000pa30BaHus; BHUJI000pa30BaHuA. BUJ000pa30BaHus U IeJaTh | yueOHOe
reorpaduueckoe u N3yunth BBIBOJIBI HA OCHOBE U3JIaHuE
3KOJIOTHYECKOE reorpaguueckoe u cpaBHeHus. [IpuBoauTh «OO0u1as
BU000pa30BaHUeE. HKOJIOTHYECKOE pUMephI reorpaduueckoro | Ouonorus




I'eorpaduueckas u BUI000pa3oBaHueE. 1 DKOJIOTUYECKOTO

9KOJIOTHYecKast BHUJI000pa30BaHU

U30JISAIHSL.
Tema 1.12 COXPAHEHME MHOI'OOBPA3MS BUJIOB KAK OCHOBA YCTOWYMBOI'O
PA3BUTHUSA BUOCDEPHI (1 u)

21 1 | Coxpanenue PackpeiTue cynnoctu Jloka3pIBaTh, UTO COXpaHe DJIEKTPOH
MHOT000pa3usi BUJOB | MOHATUN HUE MHOT000pa3usi BUJIOB HOE
KaK OCHOBa «OuonornyecKkui ABIIIETCS. OCHOBOM yCTOWYHM | yueOHOe
YCTOHYUBOTO IIPOIPECCY, BOT'O Pa3BUTHsI OHOC(EpHI U3JlaHuE
pa3BuTHs Orochepbl «OMOTIOTUYECKHI «Obmas

perpeccy, ouonorus
«TeHeTHYecKast
3pO3US»; IPUBOIUTH
PUMEPBI
MPOIBETAIOMIHX,
BBIMHUPAIOIIUX UITU
MCUE3HYBIIUX BUJIOB;
XapaKkTepu30BaTh
MIPUYUHBI TPOLIBETAHUS
WM BBIMUPAHUSI BUJIOB,
YCIIOBHS UX
COXPAaHEHHUS.
Tema 1.13 JOKA3ATEJIBCTBA DBOJIIOIWN OPTAHMYECKOI'O MUPA (2 1)

22 Jloka3zaTenbcTBa [TpuBenenue [IpuBoUTE AOKA3aTENBCTBA | DIEKTPOH
HBOJIOIUH JI0Ka3aTeIbCTB POJICTBA KHUBBIX HOE
OpPraHUYECKOTO MHUpA. | IBOJIOIUU OpraHU3MOB Ha OCHOBE yaeOHOe
[luTonoruyeckue u OpPraHUYeCKOTO MHpA. MIOJIOKEHHN U3JJaHNe
MOJIEKYJISIPHO- HBOJIIOL[MOHHOI'O YYEHHUS. «O6mas
Ouonornyeckue [TprBOANUTH OCHOBHBIE ouonorus
(MoJeKyJIsIpHO- JI0Ka3aTesb CTBA 3BOJIOLNN
TeHETHYECKHE), OpPraHUYecKOTro MHpa
CpaBHUTENBHO-

AHATOMHYECKHE
(cpaBHUTENBHO-
Mophonoruueckue),
JI0Ka3aTeabCTBa
HBOJIIOIHH.

23 2 | Jloka3zaTenbCTBa [TpuBenenue [IpuBoaANTH HOKa3aTENbCTBA | DIIEKTPOH
HBOJIIOIUH JI0Ka3aTeIbCTB POJICTBA KHUBBIX HOE
OpPraHUYeCKOTo MUpPA. | SBOJIFOLIUU OpPraHNU3MOB Ha OCHOBE yuebHoe
[TameoHTONMOTHYECKHUE, | OPTAaHHYECKOTO MHPA. MIOJIOKEHHI W3JIaHHe
IMOpHOIOTHYECKHE U HBOJIIOI[MOHHOT'O YYECHHUS. «O6mas
Oouoreorpaduueckue [IpuBOIUTH OCHOBHBIC OuosorHs
JI0Ka3aTeabCTBa JI0Ka3aTeIbCTBA IBOIOIUN
IBOJTIOIUH. OpPraHUYeCcKOTO MHpa

Tema 1.14 PASBUTHE ITPEJCTABJIEHUM O ITIPOUCXOXJIEHNUM XXNU3HU HA 3EMIJIE (2 )

24 1 | Pa3Butue dopMupoBaHUE 3HAHUIN | AHaIU3UPOBATh U OLIEHU- | DJIEKTPOH
IpeJCTaBICHUN O yyamuxcs o BaTh Pa3IMYHbIE TUIIOTE3bI HOE
IPOMCXOXKICHUHT COBPEMEHHBIX B3IIISIaX MIPOUCXOXKACHUS )KU3HU yaeOHoe
KHU3HH Ha 3eMJIe. Ha MPOUCXOXKICHHE Ha 3emiie. Y4acTBOBaTh U3JJaHNue
Konuemnmummn 3eMiI U ITOSIBIICHUE B JTUCKYCCHH TI0 «O0mas
abuoreHesa u YKU3HHU Ha HeW. 00CYX/ICHUIO THIIOTE3 ouosorus




ouorenesa.

IIPOUCXOXKACHUS )KU3HU U
apryMEHTUPOBAaTh CBOIO
TOUYKY 3pEHHUSL.

25 2 | PazButne O0001eHre 3HaHUHA AHaM3UpOBaTh U OICHU- DneKTpoH
MPEACTABICHUH O yYaIuxcs o BaTh Pa3JIMUHbIC TUIIOTE3bI HOE
MIPOUCXOKICHUH COBPEMEHHBIX B3IJIS1aX MIPOUCXOXKICHHS )KU3HU y4ueOHOe
JKM3HHU Ha 3eMIIC. Ha MPOUCXOXKJICHUE Ha 3emJjie. Y4acTBOBATh W3JIaHUE
I'unore3sl 3eMiIH U IIOSIBIICHUE B JIUCKYCCHUH T10 «O0mas
CTallMOHAPHOI'O JKU3HU Ha HEM. 00CYX/ICHUIO TUIIOTE3 ouonorus
COCTOSIHUS U MIPOMCXOKICHHS )KU3HU U
MaHCIIEPMUHU. apryMEHTHUPOBATh CBOIO

TOYKY 3pPCHHUSI.
Tema 1.15 COBPEMEHHGBIE ITPEJACTABJIEHNM S O BOSHMKHOBEHUU XXM3HU (2 1)

26 1 | CoBpemeHHBIC dopMupoBaHUe AHanu3upoBaTh U DJIEKTPOH
MIPEICTABJICHHUS O MaTEepPUATHUCTHYECKUX orieHuBath padbotsl C. HOE
BO3HMKHOBEHHUU MIPEACTABICHUH O Munnepa u A. W. Onapuna. | yueOHOe
JKA3HH. BO3HUKHOBEHUHU KU3HU | YYacTBOBATh B IUCKYCCUH W3JIaHuE
Opranndeckuii MUp Ha IUIaHeTe 3eMIIsl. «Bo3nukHoBeHHe ku3HM Ha | «OO01mas
KaK pe3yJibTar 3emuie» Ouosiorus
SBOJIIOLUH.

Bo3auknoBeHnue n
pa3BUTHE )KM3HU Ha
3emue.

27 2 | CoBpeMeHHbIE dopMupoBaHue AHaM3UpOBaTh U DneKTpoH
MIPEICTABJICHHUS O MaTepPUATTHUCTHIECKUX orieHuBath padbotsl C. HOE
BO3HMKHOBEHHUU MIPEACTABICHUH O Munnepa u A. U. Onapuna. | yuebHoe
KU3HUA. XUMHUYCCKH, | BOBHUKHOBEHUM JKU3HH | YUaCTBOBATh B TUCKYCCHH | M3/IaHUE
MpeI0MOIOTHYECKU | Ha MaHeTe 3eMIls. «Bo3nukHOBeHue )xu3HU Ha | «OO0mas
(Teopus akajieMHKa 3emuie» ounosorus
A. U. Onapuna) n
OHOJIOrNYeCKHI
ATalbl Pa3BUTHS
’)KUBO MaTEpUH.

Teopusi 6uomnom3a.
Tema 1.16 PABBUTUE XXNU3HU HA 3EMJIE (4 )

28 1 | Pa3BurTHe )XU3HM Ha dopmupoBaHue XapakTepu3oBarhb DNeKTpOH
3eMIIe MIPEICTABJICHHS O TOM, OCHOBHEIE dTaIbl HOE
B apXeHCKYIO U KaK MPOUCXOAUIIO OMOJIOTHYECKOM IBOIIOLMHU yaeOHOe
MIPOTEPO30HCKYIO IPBI. | YCIOKHEHHUE JKUBBIX Ha 3emie. YcTaHaBIUBaTh W3JIaHuE
[TepBblie creapl KU3HU | OPraHU3MOB Ha 3eMJIe B B3aMMOCBSI3b MEKIY «Ob6mas
Ha 3emJie. [losBnenue | mpoiiecce IBOJIOIUH. 3aKOHOMEPHOCTSIMU onosorus
BCEX COBPEMEHHBIX Pa3BUTUS OPTaHUYECKOTO
THUIIOB MHUpPa U TCOJOTHICCKHUMH 1
0eCITI03BOHOYHBIX KJIMMATHYE€CKUMH
JKUBOTHBIX. (hakTopamu.

2 | Pa3BuTHe Ku3HU Ha dopmupoBanue ymenusi | Haxoauts nndopmanuio no | DIeKTpoH

29 3eMJIE€ B HAXOIWUTh H3y94aeMou TeMe B HOE
Majae030MCKYIO Ipy. HEOOXO0IMMbIE Pa3TUYHBIX UCTOYHUKAX, yaeOHOe
[TosiBiieHuE M cBeneHus B IHTepHeTE aHAJTM3UPOBATh U H3JTaHHE
DBOJIIOIIUS U JTOIOJIHUTEIbLHOM OIICHUBATh €€, «O06mmas
CYyXOIyTHBIX JTUTEpAType, AeaTh WHTEPIIPETUPOBATH U ouoJorus

pacTEHUM.

BBIBOJbI B XOI€ pa60TBI

MMPCACTABJIATH B PA3HBIX




BoznukHoBeHue C pa3IMYHBIMHU ¢dopmax (Te3ucHl,
MO3BOHOYHBIX. HMCTOYHUKAMU coo011IeHne, penopTax,
uHpOpMAIIHY. . aHAJTUTHYECKasl CIIpaBKa,
pedepat, 0630p,
opT¢OIHO).

30 3 | Pa3BuTHe )XU3HU Ha ®opMUPOBAHUE OIbITA XapaxkTepru3oBaTh DJIEKTPOH
3eMJIe B ME3030MCKYI0 | paBHOIIPABHOI'O OCHOBHBIE JTAIlbI HOE
U KallHO30MCKYIO 9pBl. | COTPYAHHYECTBA OHMOJOrMYECKON IBOJIOLMU | yueOHOe
[TosiBnenue u YUUTEIS U YYALIUXCS B Ha 3emiie. Y CTaHaBIUBATh U3JJaHNe
pacrnpocTpaHeHHe nporecce 00y4YeHus; B3aMMOCBSI3b MEKIY «OO0mas
MOKPBITOCEMEHHBIX BOCIIUTaHHE 3aKOHOMEPHOCTSIMHU ouonorus
pacTeHuH. MO3UTUBHOTO pa3BUTHS OPraHUYECKOTO
Bo3HukHOBeHHE NITUL | OTHOLICHHUS K ce0e U MUpa ¥ TEOJOTMYECKIMHU U
Y MJIEKOITUTAIOUIHX. OKPYXaroIINM; KJIUMaTH4YEeCKUMHU

pa3BUTHE UHTEpEca K (dakTopamu.
MO3HAHUIO )KUBOTO;

packpeITHE

MPAKTUYECKOTO

IIPUMEHEHHUs] 3HAaHUH O

pPa3BUTUU KU3HU HA

3emue.

31 4 | Pa3BuTHE )XKM3HU Ha dopMupoBaHue Haxoauts undopmanuro no | DIEKTpoH
3emJie. [losiBneHre 1 | IpeACTaBICHUS O TOM, | M3y4aeMO TeMe B HOE
pa3BUTHE IPUMATOB, | KaK MPOUCXOIUIIO Pa3IMYHbIX HCTOYHUKAX, yaeOHOe
MOSIBJICHHUE YEJIOBEKA. | YCIIOKHEHHE KHUBBIX aHAJTN3UPOBATH U U3JJaHHe

OpraHu3MOB Ha 3emiie B | OLICHUBATH €e, «O0mras
IIPOLIECCE IBOITIOLUU. MHTEPIPETHPOBATH U ouonorus
MIPEJICTABIIATh B PA3HBIX
¢dbopmax (Te3ucsl,
cooOLIeHne, penopTax,
aHAJMTHYECKasl CIIpaBKa,
pedepar, 0630p,
opTQoJIno).
Tewma 1.17 TUITIOTE3BI ITPOUCXOXAEHWA YEJIOBEKA (1 1)

32 1 | I'unote3sl dopmupoBaHuE AHanu3upoBathb U DneKTpoH
IPOUCXOKIACHUS IpeCTaBICHUS O OLIEHUBATh pa3INYHbIC HOE
YeroBeKa THIIOTE3€e THITOTE3bI IIPOUCX 0K ICHHS yaebHoe
JlaGopatopHas MPOUCXOKICHUS YeJI0BeKa. U3J1aHNue
paboraNe 4 «AHanu3 | 4eroBeKa ¢ ApryMeHTHpOBaTh CBOIO «O0mas
U OLICHKA Pa3IMYHbIX | MCIIOJIB30BaHUEM TOYKY 3pEHUS B TUCKYyCCUM | Ouosorus
THITOTE3 TEXHOJIOTUH Pa3BUTHs | TIO OOCYXIEHUIO MPOOIEMBI
POUCXOKIACHUS KPUTUYECKOTO MIPOMCXOXKACHUS YeIOBEKa.

YEJIOBEKa MBIIIICHHUS. JlabopartopHnast pabota
«AHanu3 U OlleHKa
Pa3IMYHBIX THITOTE3
IPOMCXOXKIACHUS YEIOBEKa»
Tema 1.18 TTOJIOXKEHUE YEJIOBEKA B CUCTEME XXMBOTHOI'O MUPA (2 9)

33 [Tonoxenue uenoBeka | Onpenenenue OnpenensTh MoJ0KEeHHE
B CHCTEME XUBOTHOTO | CHCTEMAaTHYECKOTO YeJIoBEKa B CUCTEME DneKTpoH
MUDpA. MOJIOKEHUS YEJIOBEKA B | )KUBOTHOT'O MUPA. HOE
[Tpoucxoxnenne CHCTEME KUBOTHOTO yueOHOe
4eJI0BEKA. MUpA; BBISBICHHUE U3JIaHuE




MMPU3HAKOB CXOACTBA

«Oo0mas

3apoJIbIIIeH YeIoBeKa U Ononorus
JPYTHX

MJICKOTIUTAIOIINX KaK

JI0Ka3aTeIbCTBO MX

pOACTBA.

34 2 | [pusnaku u cBoiictBa | OnpeneneHue AprymMeHTHUpOBAHHO Metios.
YeJIoBeKa, CHCTEeMaTHYECKOTO JIOKa3bIBATh DNeKTpoH
MIO3BOJISIOIINE MIOJIOKEHHS YEJIOBEKA B | MPUHAJUIEKHOCTh YEIIOBEKa | HOE
OTHECTH €ro K CHCTeMe )KHBOTHOT'O K OIIpe/IeTICHHON yueOHOe
Pa3INYHBIM MUpA; BBISBICHHUE CHUCTEMAaTHUYECKOU TPYIINe. | U3/IaHHE
CHCTEeMaTHYECKHM NPU3HAKOB CXOJCTBA BeiBnsTE IpU3HAKK «Obmas
rpymIaM apcTa 3apOIbIIICH YeIOBEKa U | CXOJCTBA 3apOAbIIIEH ouosorus
KHMBOTHBIX. JpYyTHX YeJIoBeKa U IpyTrux

MJIEKOITUTAIOIINX KaK MJIEKOITUTAIONINX KaK
JI0Ka3aTeIbCTBO UX JIOKa3aTeIbCTBO UX
POJCTBA. POJCTBA.

Tema 1.19 DBOJIIOLIMA YEJIOBEKA (2 v)

35 Oonronus yenoBeka. | PazButue mHTepeca XapakTepu3oBarb DneKTpoH
Craauu 3BOIIOLMU MO3HAHUIO )KHUBOTO; OCHOBHBIE JTaIlbl HOE
YeNoBeKa: packpeITHe aHTpororeHe3a. Haxonuts | ydeOHOE
NpUMAaThl — MPEJKH | IPAKTUYECKOTO nH(pOpManHIo 0 U3aHue
YeJI0BEKa, MIpUMEHEHHUs 3HaHUH 00 M3y4aeMoOu TEME B «O0mas
aBCTPAJIONHTEK, HBOJIIOLIUH YEJIOBEKa. Pa3IMYHBIX UCTOYHHKAX, ouosnorus
YeJIOBEK YMEIIbIH, aHAIM3UPOBATH U

OLICHHMBATh €€,
UHTEPIPETUPOBATH U
NPEJCTaBIATh B Pa3HbIX
bopmax

36 2 | DOBomonus yenoBeka. | PasBurue XapakTepHu30BaTh DNeKTpoH
Craauu 3BOJIOIAA MI03HABATEIBHOTO OCHOBHBIE JTAITbI HOE
4eJIoBeKa: HHTEpeca K BOIPOCYy aHTpornoreHe3a. Haxonute | ydebHOE
JPEBHEHIINI YeIOBEK, | IPOUCXOKICHUS WH(POPMAIIHIO TT0 U3JJaHHe
JPEBHUH UYENIOBEK, 4eJI0BEKa U PaCKphITHE U3y4aeMoi TeMe B «O6mas
NepBbIE COBPEMEHHBIE | B3aMMOCBSI3U Pa3IMYHBIX UCTOYHUKAX, ouonorus
JIO/IH. OMOJIOTUYECKUX U aHaJM3UpPOBaTh U

COLIMABHBIX (PaKTOPOB OLIEHUBATH €€,
aHTPOIIOTEHE3a; UHTEPIPETUPOBATH U
BBIJICIIEHUE OCHOBHBIX NPEJICTABIIATh B Pa3HBIX
ATAIOB B 3BOJIIOLUU dopmax
YeJIOBEKa.

Tema 1.20 HEJIOBEUECKHUE PACHI (2 u)

37 1 | Yenoeueckue pacel. | M3yuenue npudux 3HAKOMUTHCS C
[MomynsmonHas ¢dbopmupoBaHus MEXaHHU3MOM DNeKTpoH
CTPYKTypa BUIa Pa3IAIHA MEXTY pacooOpazoBaHwsl, OTMEYast HOE
Homao sapiens; pacamu; 000CHOBaHUE €IMHCTBO MPOUCXOXKAEHUS | YydeOHOe
YeJIOBEYECKHE Pachl, | BUJIOBOTO €IWHCTBA pac. [IpuBONTE apryMeHTHI | H3AaHUE
pacooOpazoBaHue; YeJI0BEYECTBA. aHTUHAYYHOM CYIIHOCTH «O6mmas
€MHCTBO pacuzMma. Ouosorus
IPOMCXOXKACHUS pac.

38 2 | YenoBeueckue pachl. | Oco3HaHHE 3HAYCHUS Haxonute nHOpMAaImio mo | DiekTpoH
[TpucnocoOuTeNbHOE | TOJIEPAHTHOTO U3y4aeMoi TeMe B HOE




3HAUEHUE  PACOBBIX | OTHOIICHUS K Pa3HBIM | PA3JTUYHBIX UCTOYHUKAX, yueOHOe
npu3HakoB. BumoBoe | HapoIaM U pacam Kak aHAJIM3UPOBATh U U3J1aHue
€JIMHCTBO KJIFOUE€BOTO ACTIEKTa OIICHUBATH €€, «O6mas
YeJI0BEYECTBA. pa3BUTHUSA HUHTEPIPETUPOBATH U ouomnorus
COBPEMEHHOT'0 MPEACTABIISITH B Pa3HBIX
00111eCTBA B IIEJIOM. dhopmax
Pazgen 2 Dkocucrema (24 u)
Tema 2.1 OPTAHM3M U CPEJIA. DKOJIOTMYECKHE ®AKTOPHI (2 u)

39 |1 | Opranusm u cpena. Wzydenue OnpenensiTh OCHOBHBIE DNEeKTpOH
DKOJOTnYecKue HKOJIOTHYECKUX 3aJ1aud COBPEMEHHOI HOE
daxTopsl. DaKkTOPHI (dakTopoB U UX sKosioruu. Paznuuarte yaebHoe
Cpelpl 0OUTaHUS. KJIacCU(pUKALIUS; OCHOBHBI€ T'PYIIIIBI U3JIaHue
Knaccudukanus paccMOTPEHHE BIUSHUS | IKOJIOTUYECKUX (pakTopoB u | «O0mIas
9KOJIOTHYECKHUX 3TUX (haKTOPOB Ha MPUBOJIUTH UX IPUMEPHL. ouonorus
¢dakTopoB. Brusinue JKUBBIE OPraHU3MBbI; OOBSACHATH
(bakTopoB cpebl HA 03HAKOMJICHHE C 3aKOHOMEPHOCTH BIIUSHUS
OpraHu3M. 3aKOHAMU ONITUMyMa B | 9KOJIOTHYECKUX (DAaKTOPOB

OTPaHUYUBAIOIIETO HA OPTaHU3MBbI
(dakTopa, pacKpbITHE UX

3HAYEHUS; OIpeIeIICHHE

TIOHSITHS

«9KOJIOTUYecKas

HUTIIAY.

40 2 | Opranusm u cpena. DKOJIOTHYECKOE Ornpenenarb OCHOBHBIE DneKkTpoH
[Ipenensr BOCITUTAHUE; 3a/1a4u COBPEMEHHOM HOE
BBIHOCIMBOCTU. 30Ha | OpMUPOBAHUE skonoruu. Pasnuyars yaeOHOe
OnTUMyMa, 30Ha MOTHUBALIUU K OCHOBHBIE T'PYIIIIBI W3/1aHNE
YIHETEHUSI. W3YYEHHIO OUOJIOTUH. HKOJIOTMYECKUX pakTopoB U | «OOmas
OrpannunBaronui MIPUBOJUTH UX MPUMEPHI. Oouosorus
dakrop. 3akoH OO0BACHAITD Oo6opynos
MuHuUMyMa JInbuxa. 3aKOHOMEPHOCTH BIIMSHHUS anue
DKoJyoruueckas IKOJIOTHUECKUX (PaKTOPOB LK.,
HHUIIA. Ha OPraHu3MBbI Aarankn

KHCJI0poaa
» PH,
Xpopui-
HOHOB,
OCBeIlleHH
oCTH,
TeMIepary
pbI,
OTHOCHTEJ
bHOM
BJIAKHOCT
/|

Tema 2.2 ABUOTUYECKHNE ®AKTOPBI CPEJIBI (2 1)

41 1 | Abuoruueckue dopMupoBaHUE XapakTepru3oBaTh DJIEKTPOH
(bakTophI cpeapl. MpeICTaBICHHUA 00 OCHOBHBIE a0MOTHYECKHE HOE
DakTOpbI CPEIBI a0MOTHYECKUX (daxTops! cpensl. Pemats yueOHoe
oOuTaHus U dakropax, OHMOJIOTUYECKHE 3a/1a4H. U3/1aHNE
MPUCTIOCOOICHUS K YCTaHOBJICHUE Haxonute napopmanmio mo | «OoOmas
HUM >KHBBIX MPUYUHHO- M3y4yaeMoil Teme B ouosorus
OPTraHHU3MOB.. CJIIEICTBEHHELIX CBSA3EN pa3JMYHBIX HICTOYHUKAX, Oo6opynos




MEXTy 00BEKTaMu aHaJM3UPOBATh U aHue
KUBOH U HEKUBOMH OLIEHUBATh €€, LK.
HPUPOIBL. UHTEPIPETHPOBATH U Hudpposas
[PE/ICTABIATD B pasHblx | “1200paTop
dopmax 1t 1o
IKOJIOTHH

42 2 | AGuotuyeckue dopMupoBaHue XapaktepuszoBaTh DneKTpoH
(axTopsl cpeabl. Posb | MOTHBaLIMU K OCHOBHbIE a0MOTHYECKUE HOE
TEMIIEPaTypHl, U3y4eHUI0 OMOJIOTHH, ¢axTopsl cpenbl. Permars yaebHoe
OCBELICHHOCTH, cojeiictBue OMoJIOrnYecKue 3a1a4H. U3JaHKue
BIQXKHOCTH U IPYTHX | (POPMUPOBAHUIO Haxoauts nadopmanmio mo | «OO0mias
(baxTOpoB B Hay4YHOI'O U3y4aeMol TeMe B ouosorus
YKU3ZHEJEATEIIbBHOCTH | MUPOBO33pEHUS Ha Pa3IMYHbIX HCTOYHUKAX, Odopynos
CO00LIECTB U OCHOBE ITO3HAHMS aHAJIM3UPOBATh U aHue
OpraHU3MOB. 3aKOHOB IIPUPOJIBI. OLICHMBATH €€, LK.,

UHTEPIIPETUPOBATh U Hugposas
NPEICTaBIATh B Pa3HBIX n1agoparop
dbopmax usl 1o
IKOJIOTHHI
Tema 2.3 BUOTUYECKHE ®AKTOPBI CPEJIBI (2 u)

43 1 | buotnueckue ®opmupoBanmre ocHOB | OmnmchIBaTh OCHOBHBIE OMO- | DIIEKTPOH
(bakTopsl Cpeabl. 9KOJIOTUYECKOM THYECKUe (aKTOpbl, HA KOH- HOE
Dopmbl KyJIbTYpHhl. PackpeiTue KPETHBIX IPUMEPAX IEMOH- | yueOHOe
B3aMMOOTHOIICHUH BIIMSIHUSA CTPUpPOBATh UX 3HAYCHUE. U3JJaHNue
MEXy OPraHU3MaMH. | B3aMMOOTHOUICHUI OuenuBath posib OMoTHYE- «O0mas
[To3utuBHBIE MEX]y OpraHu3MaMu CKuX (hakTOpoB B ouosorus
OTHOWICHUS — Ha (OPMHUPOBAHUE KU3HEAEATECIbHOCTH Oo6opynos
CUMOMO3: MyTyanu3M, | OMOJIOrHYECKOTO OpraHu3MOB. aHue
KOOIIepaIus, MHOT000pa3us u HLK.*.
KOMMEHCAITH3M. paBHOBECHS B HNudposan

HKOCUCTEMAX. Aadoparop
s 1Mo
IKOJIOTHH

44 2 | buornyeckue dopMupoBaHue OOBSCHATh MEXaHU3M DneKTpoH
(bakTopsI Cpeabl. IpeJCTaBIeHUN O BIIMSIHUSA HOE
AHTHOHOTHYECKHE OnoTnueckux (pakTopax | B3aUMOOTHOILIEHUH MeXAy | YyueOHOe
OTHOILICHHUS: Cpezbl U UX OpraHu3MamH Ha U3J1aHNue
XHUIHUYECTBO, BO3JECHCTBUU Ha KUBOU dbopmupoBaHue «Obmas
Hapa3uTU3M, OpTaHu3M. OMOJIOTNYECKOTO ouonorus
KOHKYPEHIIHUS. MHOT'000pa3us u
HeiirpanbHble pPaBHOBECHSI B SKOCHCTEMAX.

OTHOIICHUS — PaGorats ¢
HEeUTpanus3m. WUTIOCTPALMSIMU yueOHUKa
Y 3JICKTPOHHBIM
NPUIIOKEHUEM
Tema 2.4 CTPYKTYPA DKOCUCTEM (2 u)

45 1 | CrpykTypa dopmupoBanue Boiensarts cyuiecTBeHHbIE DNeKTpoH
9KOCHUCTEM. Ipe/icTaBIeHU 00 MPU3HAKN IKOCHCTEM. HOE
EcrecTBeHHbIe HKOCUCTEME KaK O XapakTepHu30BaTh yuebHoe
c000111eCTBa )KUBBIX COBOKYITHOCTH HBBIX | CTPYKTYpPY SKOCHCTEMBI U3IaHNe
OpPTraHU3MOB. OpPraHu3MOB, B KOTOPOH | (IIPOCTPAaHCTBEHHYIO, «O61mas
buoreoneHo3bl. OCYHIECTBIISIETCS BUJIOBYIO, 9KOJIOTHUECKYI0), | OHOIOTHs




KomnoneHTst KPYTOBOPOT BEIIECTB M | paCKpbIBaTh 3HAYCHUE
OHMOreo1eHO30B: HOJIEP)KUBACTCA IPOAYLIEHTOB, KOHCYMEHTOB
IPOIYLICHTHI, YCTOHYUBOCTD B U PENYLIEHTOB.
KOHCYMEHTHI, TE4eHUe
PENYLIEHTBHI. OIIPEEIIEHHOTO
BpPEMEHHU.
46 2 | buonieno3sr: BumoBoe | @opMupoBaHUE Pemate Guosiornueckue DneKTpoH
pasHooOpasue, YMEHUH aHaau3upoBarh | 3aaauu. Haxonuth HOE
IUIOTHOCTh uH(pOpMAaIIHIO, nH(OPMAILIHIO TI0 y4aeOHOe
HOIYJIALUH, CpaBHHUBaTh, 000011aTh, | U3yyaeMoOil TeMe B U3JaHKue
ouomacca. JIeNIaTh BHIBODI; Pa3IMYHBIX UCTOYHHUKAX, «O06mias
pa3BUTHE HABBIKOB aHAJIM3UPOBATh U ouosorus
CaMOCTOSITEIBHOM OIICHUBATH €€,
paboThI C TEKCTOM. UHTEPIPETUPOBATH U
IIPEJICTABIISTh B PA3HbIX
dhopmax
Tema 2.5 ITMIIEBBIE CBA3U. KPYTOBOPOT BELIECTB 1 [TIOTOK SHEPT'M B
OKOCUCTEMAX (2 u)
47 1 | IIumeBsie cBSI3M. VYriy6nenue 3HaHUi O BrigensaTs cymiecTBeHHbIE | DIJIEKTPOH
KPYTOBOPOT BELIECTB | MUIIEBBIX IPU3HAKHU HIKOCUCTEM, IIPO- HOE
U TIOTOK YHEPTHUHU B B3alMOOTHOUICHUSX B 1ecca KpyroBopoTa yuebHoe
skocucremax. Llenu u | sxocucremax; BEIIIECTB U [TOTOK SHEPTUHU B | HU3JaHUE
CETH NMUTAHUS. (dbopMupoBanue skocuctemax. CocTaBiIsATh «O0mas
Tpoduueckue IpEeCTaBICHUS O 3JIEMEHTAPHbBIE CXEMBbI ouosorus
YPOBHHU. B3alMOCBS3aHHOCTH, IIepeHoca SHEPTUHU B
DKoJIoruyeckue B3aMMO3aBUCUMOCTHU IKOCHUCTEMAX (LIEIH U CETH).
MUPaMUJIbI: YUCET, BCEX KOMIIOHEHTOB
Ouomacchl, SHEPTUU PUPOJIBL.
48 2 | Ilumessie CBS3M. dopMHUpOBaHUE YMEHUS Pemars Ononornueckue DneKTpoH
KPYTOBOPOT BEIIECTB | aHAJIM3UPOBATb, 3agaun. JlabopaTopHas HOE
Y TIOTOK YHEPTHUH B CpaBHMBATh, yCTHO U pabora «CocraBieHue cxem | ydeOHoe
IKOCUCTEMAX. MIMCbMEHHO OTBEYATh; nepeaayy BeUIecTB U U3J1aHNue
KpyroBoport BemiectB | popMupoBanue sHepru (uemnei nuranus) B | «OOmas
Y SHEPTUH B HaBBIKOB CMBICIIOBOTO HKOCUCTEMEN ouonorus
HKOCUCTEMAX. YTEHUS; pa3BUTHE
JlaGopatopHas KPaTKOBPEMEHHOU U
paboTtaNe5 JTOJITOBPEMEHHOM
«CocraBrieHue cxem HaMsTH.
nepeayy BEeIEeCTB U
sHepruu (uenen
MUTaHUS) B
HKOCHCTEMEN
Tema 2.6 [IPUYMHbBI YCTOMUYMBOCTU U CMEHbBI SKOCUCTEM (2 u)
49 1 | Ilpuuunsl dopmupoBaHue OOBACHATD MPUUUHBI
YCTOMYHUBOCTH H MpeJICTaBICHUs 00 YCTOMYHMBOCTH U CMEHBI DneKkTpoH
CMEHBI IKOCUCTEM IKOCHCTEME KaK sKocucTeM. PackpriBaTh HOE
DKCKypcun JTMHAMHAYECKOU 3aKOHOMEPHOCTH CMEHBI y4ueOHOe
EctecTBeHHbIE CTPYKTYPE; PACKPBITHE | SKOCHUCTEM. U3JIaHuE
(mpupoHbIE) MIPUYHMH YCTONYMBOCTH «OO0u1as
HKOCHCTEMBHI (JIEC, Y CMEHBI DKOCHUCTEM, ouosorus
JyT, BOJAOEM U T. 1I.) obocHOBaHUE
CBOEW MECTHOCTH. HE00XO0IMMOCTH




COXpaHCHHUS
MHOT000pa3usi BUJIOB.

50 2 | U3menenue DKoJIoru4YecKoe OOBSACHATD MPUUNHBI DNeKTpoH
coobuiectB. CmeHa BOCIIUTaHUE; YCTOMYMBOCTU ¥ CMEHBI HOE
HKOCHUCTEM. ¢dbopmupoBanue sKocucTeM. PackpbIBaTh yaebHoe
JuHamuyeckoe CO3HATEJIBHOTO 3aKOHOMEPHOCTH CMEHbI U3JaHKue
paBHOBECHE. OTHOILICHUS K skocucteM. Jlaboparopnas | «OOmias
JlaGopaTopHas 00y4eHHI0. pabora. «VccnenoBanue Oounosorust
pabora. Ne6 M3MEHEHUHN B SKOCHUCTEMAX
«HccnenoBanue Ha OMOJIOTHYECKUX MOJIENIAX
U3MECHEHUH B (axBapuym»)

JKOCHCTEMAX Ha
OMOJIOrNYECKUX
MOJCIISX (aKBapUyM»»)
Tema 2.7 BJIUAHUE YEJIOBEKA HA DKOCHUCTEMEI (2 )

51 1 | BiusHue yenoBeka Ha | 3HAKOMCTBO C XapakTepu30BaTh BIUSHUE
HKOCHUCTEMBI OCHOBHBIMH THUTIAMH YeJI0BEKa Ha SKOCHCTEMBL. | DJIEKTPOH
OKcKypcuu BO3/ICHCTBUS YeJIOBEKA CpaBHUBATh HOE
HckyccTBeHHBIE Ha 9KOCHCTEMBI U X UCKYCCTBEHHBIE yaebHoe
9KOCHUCTEMBI (ITapK, pe3yJbTaTaMy; U €CTECTBEHHBIE U3JjaHKue
CKBED, cal, moJje XapaKTEePUCTUKA JKOCHUCTEMBI, JI€JIaTh «O0mas
U T. 1.) CBOCH HKOCUCTEM, BBIBO/Ibl HA OCHOBE Ouosorus
MECTHOCTH. TpaHC(OPMHUPOBAHHBIX CpaBHEHHSL.»

U CO3JJaHHBIX
YEJIOBEKOM.

52 2 | Dkosoruyeckue CpaBHeHue [TpencraBusaTh pe3yabTaTbl | DIEKTPOH
HapyILICHHUs. €CTECTBEHHBIX U cOOCTBEHHOM HOE
ATpOI1IEHO3BI. HCKYCCTBEHHBIX UCCIIeI0BaTEIbCKON yuebHoe
JlaGopatopHas HKOCHCTEM. NeSITETTHHOCTH. U3JJaHHe
pabotaNe6 JlaGopaTopHble paOOTHI. «O0mas
«CpaBHUTENBHAS «CpaBHUTETBHAS Ouosorus
XapaKTepUCTHKa XapaKTepUCTUKA Ooopynos
MIPUPOTHBIX NPHUPOIHBIX DKOCUCTEM U anue
HKOCUCTEM U arpo’KOCHUCTEM CBOEH LK™,
arpo’KOCHUCTEM CBOEH MECTHOCTH Hudpposas
MECTHOCTH aadoparop

ud 1mo
IKOJIOTHH
JlaTauk
HUTpAT-
HOHOB
Tema 2.8 BUOCPEPA — I'JIOBAJIBHA S DKOCHUCTEMA (2 u)

53 1 | Buochepa — dopMupoBanue XapaktepuzoBaTh 1 DOneKTpoH
rio0anbHas NpEeCTaBICHUS O CpaBHUBATh OCHOBHBIE HOE
9KOCHCTEMA, KUBas CTPYKTYPHBIX THUTIBI BeIecTBa OMocdeprl. | yueOHOe
000J10YKa TJIAHETBHI. KOMITIOHEHTaxX U PackpbIBaTh conepkaHue u3JaHNe
Crpykrypa cBoiicTBax 6uoctepsl, | yuenus B. Y. Bepnaackoro | «O6mas
ounochepsl. rpaHunax ouocdepsi u | 0 Guocdepe, ouonorus
KommoneHThI (axTopax, ux XapaKTepU30BaTh €ro BKJIa
6uocdepsl. 00ycaBIMBaIONINX; B Pa3BUTHE OMOJIOTUYECKOM

XapaKTEPUCTHKA HaYKH.

JKHBOTO, OHOKOCHOTO U

KOCHOTI'O BEUICCTBA




ouochepsr;

dbopmupoBaHUE
IPEeCTaBICHUS O
pacnpezesieHuu
OroMacchl Ha 3€MHOM
niape.

o4 2 | Kpyrosopot BemiectB | @opMupoBaHUE Haxonuts nHpOpManuio no | DIEKTpoH
B rnpupoze. ['paHulbl | TOHUMaHUS U3y4aeMoi Teme B HOE
ouocdepsl. HEO0OXOJUMOCTH yueTa | pa3jIMYHbIX UCTOUYHHUKAX, yuebHoe

3aKOHOB IIPUPOJIBI BO aHAJIM3UPOBATH U u3JlaHue
Bcex chepax OIICHHBATH €€, «O6mmas
YeJI0BeUeCKOn HUHTEPIPETUPOBATH U Ouosorus
NEeSITETTLHOCTH. NPEICTaBIATh B Pa3HBIX
dhopmax
Tema 2.9 POJIb XKMBbBIX OPTTAHU3MOB B BUOC®EPE (2 u)

55 1 | Posb %uBBIX ®opmupoBaTh yMenus | [IpuBoauTh qoka3aTenbeTBa | DIEKTPOH
OpPraHu3MOB B PacKphIBaTh POJIb €IMHCTBA KUBOU U HOE
ouochepe JKUBBIX OPTraHU3MOB B HEXHUBOW MPUPOJIBI, yaeOHOe

r7100ATBHBIX UCTIONB3YS 3HAHHS O U3JJaHNe
KPYroBOpPOTAax BEIIECTB. KpyrOBOpPOTE BELIECTB «O0mras
B Ouocdepe. OuosiorHs
XapakTepus3oBaTh pojb
JKUBBIX OPTaHU3MOB B
ouocdepe.

56 2 | Ponb xxuBOTO ®opMupoBaTh yMEHUS | BBIAEIATH CylIECTBEHHBIE DneKTpoH
BEIIIECTBA B pacKpbIBaTh POJIb MPU3HAKU KPYTrOBOPOTa HOE
o6uocdepe. KUBBIX OPTaHU3MOB B BEIIIECTB U MPEBPAIICHUS yaebHoe
KpyroBopot Bozbl r1100aJIbHBIX SHepruu B ouocdepe. u3JlaHNue
yriepojia B Ouocdepe. | KpyroBoporax BemiecTtB. | [[puaumMare yuyactue «Obmmas

B IUCKYCCHH, ouosorus
apryMEHTHPOBAaHHO
BBICKa3bIBaTh COOCTBEHHOE
MHEHHE
Tema 2.10 BUOCDOEPA M YEJIOBEK (2 1)

o7 1 | buocdepa u uenosex. | opmupoBanue AHanu3upoBathb U DneKTpoH
[TpssMoe 1 KOCBEHHOE | MPECTaBICHHUS O POJIM | OLIEHUBATH MOCIEICTBUS HOE
BJIMSTHUE YEJIOBEKA Ha | YEJIOBEKA B COXPAHEHUH | MPSIMOTO M KOCBEHHOTO yaeOHoe
ouocoepy. OHMOJIOTHYECKOro BO3/ICHICTBUS UeIOBeKa Ha U3JIaHuE
[TpuponHbie pecypchl | paBHOBECHS Kak PUPOY, COOCTBEHHOMN «OO0u1as
U MX HCIIOJIb30BaHME. | HEOOXOJUMOIO YCIOBUS | JESITEIbHOCTH ouosorus

JaTbHENIIIEro B OKPY’KAIOLIEH CpENE;

CYIIECTBOBAHHUS IEJIEBbIE U CMBICTIOBbIE

ounocdepsr; YCTAaHOBKH CBOMX JICHCTBUMN
Y TIOCTYIIKOB T10
OTHOIIIEHHIO K
OKPYXaIIIEH cpeae.

58 2 | AHTPOITOTEHHBIC Pacmmpenue Haxonuts napopManuio no | DIeKTpoH
(bakTOpBl BO3AEHCTBHS | MIPEJICTABICHH O U3y4aeMoi TeMe B HOE
Ha OMOIIEHO3HI (POJTh | pa3IMYHBIX Pa3IMYHBIX UCTOYHUKAX, yaeOHoe
YeJI0BEKa B IPUPOJE); | MOCIEACTBUAX aHAIIM3UPOBATH U U3JIaHuE
MMOCHEICTBUSA XO03IHCTBEHHON OLIEHUBATE €€, «O0mmas
X03sICTBEHHOM JIeSITeTIbHOCTH YeJIOBEKA | HHTEPIPETUPOBATh U OHOIOoTHs




JeSITeIbHOCTH JUISL TIPOLIECCOB, NPECTaBIATh B Pa3HbIX
yenoBeka. Hoocdepa. | mpoucxoasimux B dbopmax.
ouocdepe.
Tema 2.11 OCHOBHBIE 3KOJIOTMYECKUE ITPOBJIEMbI COBPEMEHHOCTH (2 u)

59 1 | OcHoBHbIE dopMupoBaHue y AHanu3upoBartb U DneKTpoH
9KOJIOTUYECKUE yyaIuxcs OLIEHUBATb [TOCIIEICTBUS HOE
poOIeMbI npecTaBiIeHus: 00 HPSIMOTO U KOCBEHHOTO yaebHoe
COBPEMEHHOCTH. HKOJIOTHUECKUX BO3/ICHCTBUS YeJIOBEKa Ha U3JaHKue
AHTPOIIOTEHHOE npobiiemMax PHUPOTY, COOCTBEHHOM «O6mas
BJIMSIHUE HA COBPEMEHHOCTH; JeSITEIbHOCTH ouosorus
arMocdepy u BBISIBJICHUE CYIIHOCTH, | B OKPYJKaroIICH Cpejie; OGopynos
ruzpocdepy. Opo3us | IPUYMH U ITOCIECACTBUI | LIENEBbIE U CMBICIIOBBIE aHue
[IOYBBI. COBpPEMEHHBIX YCTAaHOBKM CBOMX JCHCTBUU LK. *

3KOJOTMYECKUX ¥ TIOCTYIIKOB 10 Hugposas

npoOem. OTHOIIICHUIO K J;illﬁli)(l:amp

OKpY Karollen cpee. KOOI

JdaTuuku
TeMIepaTyp
bl,
OTHOCHUTEC/Ib
HOH
BJIAXKHOCTH
BO3/1yxa,
KHCJI0po/a,
pH

60 2 | OcHOBHBIE dopmupoBaHUE Yy Haxonuts nHOpMaIuio mo | DiekTpoH
9KOJIOTUYECKUE yyaIuxcs u3y4aeMoi TeMe B HOE
po0sIeMbI npeCTaBICHUs 00 Pa3IMYHbIX HCTOYHUKAX, yaeOHoe
COBPEMEHHOCTH. HKOJIOTHUECKUX aHAJIN3UPOBATh U u3J1aHKue
[Tpuponnbie pecypcsl | mpobiaemax OILICHUBATH €€, «OO0u1as
U UX HCIIOJIb30BaHUE. | COBPEMEHHOCTH; MHTEPIPETHPOBATH U ouosorus
JlaboparopHas BBIBJIICHUE CYLIHOCTH, | IIPEICTABIIATH B Pa3HBIX OGopynos
pabotaNe7 «AHanu3 U | IpU4MH U nocneacTBuil | popmax. JlaboparopHas aHue
OLICHKA MOCJEACTBUN | COBPEMEHHBIX pabotaNe7 «AHanu3 u HLK.*.
JeSITeIbHOCTH HKOJIOTHUECKUX OLIEHKa MOCIIeCTBUI Hudposas
YyeJloBeKa B npooeMm. NeSITeTTHHOCTH YeJIOBEKA B n1agoparop
HKOCHUCTEMAX.)» HKOCHUCTEMAX.) :zol;;:)m“
»

Tema 2.12 ITYTU PEIHEHUA S9KOJIOTMYECKUX I[TPOBJIEM (2 u)

61 1 | Ilytu peuenus dopmupoBaHue PackpbIBaTh po6sieMbl OneKTpoH
IKOJIOTHUECKUX NPECTaBICHUS O panroHAIHLHOTO HOE
npo6aem. [Ipobaembl | BO3SMOXKHBIX MyTAX PUPOJIONOIB30BAHNS, yuebHoe
paIroOHAIHLHOTO peneHus OXPaHBI TPHPO/IBL. U3JIaHNe
NIPUPOONIONB30BAHUS | SKOJIOTUIECKHE OOOCHOBBIBATh «OO0u1as
, OXpaHbl IPUPOJIBIL: npooiem. HE00XOIUMOCTH 3aIIUTHI ouosorus
3aIuTa oOT CpezIbl OT 3arpsI3HEHHIA,
3arps3HEeHul, COXpPaHEHHsI €CTECTBEHHBIX
COXpaHEHHUE ITAJIOHOB OMOreoeHO030B.

U MTAMSATHUKOB OO00CHOBBIBATH MpaBUIIA
TIPUPO/IBL. TIOBEJICHUS B IPUPOIHOM
cpeze.

62 2 | Ilytu pemenus dopmupoBanue [TpencraBisaTh pe3yabTaThl | DIEKTPOH
9KOJIOTHIECKUX HKOJIOTHIECKOM COOCTBEHHOTO HOE




pabotalNe8 «AHamu3 u
OIICHKA TI100aIbHBIX

OLICHUBATH €€,
UHTEPIPETUPOBATH U

npooeM. KYJbTYPBI. uccienoBanuii. Haxogurs yaebHoe
OcHOBBI UH()OPMAIIHIO TI0 U3IaHue
paLrOHAIBLHOTO U3y4aeMoi TeMe B «O6mas
HPUPOJIOIIOIB30BAHUS Pa3IUYHBIX UCTOYHHKAX, ononorus
JlabopaTopHas aHAIM3UPOBATh U

9KOJIOTHYECKHUX MPEJICTABIIATH B PA3HBIX
npobieM U myTei ux dopmax. JlabopaTopHas
peUICHUS.» pabotalNe8 «AHanu3 U
OLIEHKA TTI00aJIbHBIX
HKOJIOTMUYECKUX MPOOIIeM U
IIyTEH UX PELICHUS.»
Hr1oro | 62 gaca Pe3eps (8 uac)

Hcnoab3zoBanue odopynoBanus «llIkosHOro KBaHTOpuymMa» IO Mepe MOCTYIIEHUsI.

5.Kputepun oileHUBaHNUS YYAIMXCS 110 NPEIMETY

@OpMBI KOHTPOJIA

Kpurepun onienuBanus

TEKyLIEN
yCIEBAEMOCTHU
ydammxcs
Teky1ee Mumakosa B.H. Buonorus. 10 ki.: Mmeronuueckoe mocooue K ydeOHUKY
TECTUPOBAHUE N.b Aradonosoii, B.M.CuBornazoBa « buonorus»,10xmacc. Enunbii
l'ocynapcTBeHHBIN DK3aMeH buosorus: THUNOBBIE 3K3aMEHAIMOHHBIE
BapuaHTbl: 30 BapumantoB / mop pea. B.C.PoxioBa — M, M3natenscTBo
«HauumonansHoe oOpazoBanuey, OUIIN.
Tekyee 5 3ajaHuil B TECTE, COOTBETCTBEHHO KOJMYECTBO IPABHJIBHO DPEIIEHHBIX
TECTUPOBAHUE 3aJJaHUM B TECTE ONpEAENAET OL[CHKY.
TemaTrueckoe 10 3aganuii B Tecre.
TECTUPOBAHUE 80-100% — ouenka «5»

60-80% — oreHka «4»
40-60% — orteHka «3»
Memnee 40% — oreHka «2»

Kpurtepun n
HOPMBI OLICHKH
3HAHUH M YMEHUI
o0yuarmuxcst
3a MPaKTHYeCKHue
U J1adopaTopHbIe
padoThI

Ouenka «5» cTaBUTCH, €CJIN:

1. IpaBunabHO CaMOCTOSITENILHO ONpenenseT  1Lejb JAHHBIX
paboT; BRIMIONHSET paboTy B MOTHOM OO0BEME ¢  COOIOIEHUEM
HEOOXOMMOW TOCIIeOBATEILHOCTH TPOBEJCHUS OIBITOB, HW3MEPEHHUH.
2. CaMOCTOSITeNbHO, pallMOHAILHO BBIOMPAET M TOTOBUT VIS BBIIOJHEHHUS
paboT HeoOXoauMoe O00Opy/JOBaHKE, TMPOBOAWT JIaHHBIE palbOTHl B
YCIIOBHAX, 00€CIIEUNBAIOIINX OTy4YeHHE HanbOoIee TOUHBIX Pe3yJIbTaTOB.

3. I'paMOTHO, JIOTHYHO OIMCHIBAET XOJ TMPAKTHYECKUX (JTa0OPATOPHBIX)




paboT, MpaBUIBLHO (OPMYIHPYET BHIBOJBI; TOUHO M aKKYPAaTHO BBIIOIHSET
BCE 3allMCH, TaOJIUIbl, PUCYHKHU, YEPTEXKH, T'PaPUKH, BEIYUCICHUS.

4. IlposiBnsieT  OpraHU3allMOHHO-TPYAOBBIE  yYMEHHMS:  IOAJEP’KUBACT
YUCTOTYy pabouero Mecra, MOpsAJOK Ha CTOJIe, SKOHOMHO DPAaCXOAyeT
MaTepuaibl;  COOJIOJaeT  NpaBWiIa  TEXHHKH 0€30IacCHOCTH  NpH
BBINOJIHEHUH PadoT.

Ouenka «4» CTaBUTCH, €CJIH YYCHUK:
1. BeimonHsIeT TPAaKTHYECKYIO (J1aOOpaTopHyl0) pabdoTy IOITHOCTHIO B
COOTBETCTBUU C TPEOOBAHUSAMU IPHU OLEHUBAHUU PE3YJIbTATOB Ha «5», HO
JIOITyCKAaeT B BBIYMCICHUAX, U3MEPEHUAX JBa — TPU HEAOYETA WIHM OIHY
HerpyOyro omuOKy U OJIMH HEJIOYET.
2. Ilpn odopmiennn paboOT AOMyCKaeT HETOYHOCTH B ONMHUCAHWU XOAA
NEHCTBUIL; 1eJaeT HeMOoJIHbIE BHIBOIBI PU O0OOLICHHH.

Ounenka «3» cTaBUTCSH, €CJIU YYEHHUK:
1. IlpaBunbHO BBIONHSET paboTy He MeHee, ueM Ha 50%, ogHako 00BEM
BBITTOJIHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYYHTh BEPHBIC PE3yIbTATHI
U CIeNaTh BBIBOJBI MO OCHOBHBIM, NMPHHIWIHAIBHBIM BKHBIM 33Ja4am
paboTHI.
2. Tlopbupaer obopymoBaHHe, MaTepHal, HAYMHAET PadOTy C MOMOIIBIO
YUUTENIS; WK B XOJI€ IPOBEACHHS U3MEPEHUH, BBIYUCICHUH, HAOII0IeHU
JIOITyCKaeT OMMOKH, HETOUYHO (hOPMYITUPYET BBIBOABI, 0000IICHHUS.
3. IIpoBoautr paboTy B HEPALMOHAIBHBIX YCIOBHUSX, YTO MPUBOIUT K
MOJIYYCHHUIO PE3yJbTATOB C OOJBIIMMH IOTPEIIHOCTSAMH; MM B OTYETE
JIOTTYCKaeT B 00IeH CI0XKHOCTH He 0oJjiee IBYX OUIMOOK (B 3amHCsIX YHCel,
pe3yJabTaTOB M3MEPEHHIA, BBIYMCICHHA, COCTaBICHUU TpaduKoB, TaOIHII,
CXeM W T.J.), HE HUMEIOUIMX AN JaHHOW padoThl MPUHIUIHAIBEHOTO
3HAYEHUs1, HO TIOBJIMSABIINX Ha PE3yJIbTAT BHITOIHEHHS.
4. Jlomyckaer T1pyOyto oOmHOKYy B XOJA€ BBINOJHEHHUS paboOThI: B
00bsSICHEHMH, B O(QOpPMJICHWUU, B COOJIOJICHUM TPABUI TEXHUKH
0€30MacHOCTH, KOTOPYIO YUEHUK UCIIPABIISET 10 TPEOOBAHUIO YUUTEIIS.

OneHka «2)» CTABHTCSH, €CJIU YYEHHK:
1. He onpeznenser caMOCTOATENBHO L1eIb PadOThl, HE MOXET 0€3 MOMOIIU
YUUTENsl MOATOTOBHTH COOTBETCTBYIOIIEE OOOPYIOBAHUE; BBITIOIHSIET
paboTy HE MOJHOCThIO, U OOBEM BBINOJIHEHHOW YacTH HE IO3BOJISET
c/ienaTh NpaBUIIbHBIE BEIBOIBI.
2. Jlomyckaer aBe u Oosiee rpyOble OMIMOKH B XOA€ pabOT, KOTOpbIE He
MOYKET MCIPABUTH TIO TPEOOBAHUIO TIEIArora; WM MPOU3BOJANUT U3MEPEHUS,
BBIYHUCIICHHSI, HAOJII0IEHUS] HEBEPHO.

Kpurepun U
HOPMBI  OLIEeHKH
3HAHUH U YMEHUH
o0yyaoumuxcsa 3a
Ha0JII01eHHeM
00bEKTOB

OrneHka «5» CTaBUTCS, €CIH YYCHUK:

1. ITpaBuIbHO MPOBOAUT HAOTIOICHUE T10 33JAHUI0 YIUTEIIS.

2. Beienser cyiiecTBeHHbIC NMPU3HAKHU Y HAOII01aeMOr0 O0BEKTa,
mporecca.

3. 'pamotHO,  7orM4HO  OGOpPMISIET  pE3ydbTaThl  CBOUX
HAOJIIOIEHUH, JTeJIaeT 0000IIEHNS, BEIBOJIBI.

Orenka  «4» CTaBUTCS, €CIM YYCHUK:

1. TlpaBuibHO IPOBOAUT HAOIIOIEHUE 110 3aJaHUIO YUUTEIS.

2. JlomyckaeT HETOYHOCTHU B XOJ€ HAONIOJACHUN: TIPH BBIACICHUN
CYIIECTBEHHBIX MPU3HAKOB Y HAOJI0/1aeMOT0 00BEKTa, MPOIECCa Ha3bIBACT
BTOPOCTETICHHBIE.

3. HeOpexHOo i HeToUHO 0(hOpMIISIET pe3yJIbTaThl HAOJIOICHU.




OneHka «3» CTaBUTCS, €CIU YYCHHUK:
1. Honyckaer onHy-fBe TpyOble OIIMOKM WJIM HETOYHOCTH B
NPOBE/ICHUY HAOIIOICHUN TI0 3aJ]aHUI0 YUUTEIIS.
2. Ilpu BbIIENEHUUN CYIIECTBEHHBIX IMPU3HAKOB y HaOII01aeMOro
00BEKTa, IpOIIecca Ha3bIBACT JIMIIb HEKOTOPBIC U3 HUX.
3. lomyckaer onHy-nBe TpyObie omuOku B odopMICHUU
pe3yIbTaToOB, HAOIIOACHUI 1 BHIBOJIOB.

Ouenka «2» CTaBUTCs, €CIM YYCHUK:
1.JlomyckaeT Tpu-4eThIpe TIpyOble OMMOKM B MPOBEICHUH
HaOJI0ACHUH 110 3a/1aHUI0 YUUTEIISL.
2. HempaBuiabHO BBIJENSAET MPHU3HAKK HAOIIOAaeMOro OOBEKTa,
npoiiecca.
3. Jomyckaer Tpu-4yeTblpe TpyOble OIMMOKM B OQOpPMICHHH
pe3yJabTaTOB HAOJIIOJCHUN U BBIBOJIOB.

[Tpumeuanue. OUEHKH C aHAJIW30M YMEHUH M HaBBIKOB IPOBOAUTH
HaOJIIOACHUsT JIOBOAATCA IO CBEAEHUS Yy4aIlIMXCs, Kak I[paBWiIo, Ha
IIOCJIETYIOIEM YPOKE, ITOCIIE CJaYu OTUYETA.

Coo0mienne,
TBOpPYECKUI
MIPOCKT

Onenka «5» - mIyOOKHH, CaMOCTOSITENbHBIN, C IPUBICYECHUEM
JIOTIOJIHUTEIBHOIO MaTepraia 1 IpOosiBJIEHUEM THOKOCTH MBILICHHS] OTBET
YUYCHUKA;

Ouenka «4» - npuBJIeUEHUE JONOJHUTEIBHOTO MaTepuala, HeyBEepEHHbIH
OTBET;

Ounenka «3» - BbIIOJHEHa paboTa B NMUCBMEHHOM BHJIE, OTCYTCTBHE
OTBETA, IPU STOM OTBETHI Ha IOMOJHUTENIbHbIE BOIIPOCHI;

OueHka «2» - MOJIHOE OTCYTCTBUE pabOTHI.

CooOuienue o
TEME

(c
MYJIbTUMEUHHBIM
COIIPOBOXKACHHUEM)

Kpurepuu onieHuBanus:

MaxkcuMalbpHOE K0.-Bo 0ai1oB — 60 u Oojee
60 — 50 OammoB — omeHKa «5»

49 - 30 bayutoB  — oreHKa «4»

29 - 20 GamIoB — OIlEHKA «3»

Ne | Kpurepuu onieHHBaHUS MPOEKTa 10 OUOIOTUU Koa-
BO
0am1oB

| | 3ammra npoekra. BeicTyniuenue 40

3HaHWe MaTepuasa 10
Jloruka v mocine0BaTeIbHOCTh COJCPKAHUS BBICTYIICHUS | 5
OOBEKTUBHOCTD U IOCTOBEPHOCTh PACCYKICHUH. 5
D¢ dexTuBHOCTH peun (YBEPEHHOCTb, apTHUCTU3M, 10
YBJIEYEHHOCTB) 5)
CobmtofieHre yCTaHOBJIEHHBIX BPEMEHHBIX PaMOK 5

OO61eHue c ayauropuel (0OTBEThI Ha BOIPOCHI)

Il | KomnbroTepHas npe3eHTalms 20

XynosxxectBeHHoe odopmiienue (moaoop mpudra u pona, |5
pa3Mep U 1BeT, UnTadbenbHOCTh TekcTa). Opdorpadus.
YMepeHHOe KOJIMYEeCTBO TEKCTa Y MEpEeHHOCTh 3 (HEKTOB.
PaznooOpa3zue 1 OpUrHHANIBHOCTh CIIANHIIOB 5
CorjacoBaHHOCTD BBICTYIIICHHS C TTOATOTOBJICHHON 10




IIpE3eHTalUEH

I11 | YMmenue 3amaBath BOPOCHI (JOMOTHUTEIBHBIC OaJLIbI)

Benenue pabounx | OueHuBaeTcsi B COOTBETCTBUU ¢ [lonoxkeHnem o eiuHoM
TeTpajeh opdorpaduueckom pexxume B MBOY «Bymaumosckas COL»

6.0nucanne MaTepuaabHO-TEXHHYECKOI0 U YieOHO-MeToAH4ecKoro obecneyenus Padoueii
nporpamMmMsel. UH(pOpMAanMOHHO-KOMMYHIUKAIMOHHBIE CPeICTBA 00y4YeHnsl

MynbTUMEeTUHHBIA KOMIBIOTED (C TMaKeTOM MPUKIIAJHBIX IPOTPaMM, TpapUIecKoi oneparioHHON’
CHCTEMOH, IPUBOAOM ISl YTCHMS/3aIIUCH KOMIIAKT-IUCKOB, ayAHO-BUEO BXOJaMH/ BBIXOJAMH,
aKyCTUYECKUMH KOJIOHKAMH, MUKPO(OHOM U HayITHUKaMU M BO3MOKHOCTBIO BbIXOJa B IHTEpHET).
OKCNO3ULIMOHHBIN 3KpaH.

HHTepaKkTUBHAS/3JIEKTPOHHAS JOCKA.

KonupoBanbublil anmapar.

MULTIMEDIA - nomneprxka Kypea «bronorust. XKusoit oprarramy JlabopatopHbii rpakmikym. bronorust 6-11 kiace
(yueOHOe »ekTpoHHOE m3anue), PecrryOnukanckuiit Mynbrumenna merTp, 2010buonorwst 9 xace. Oomast
Onarorvst.  MynsTimenviiHOE TIPYIIOKEHNE K y9eOHHKY (2JIEeKTpOHHOE yueOHoe uznanue), Jpoda, dusukon, 2006
Nrreprer-pecypcsLBUBJIMOTEKA 2JIEKTPOHHBIX HATJIAAHBIX

IIOCOBUHIIOAIOTOBKA K EI'D 11O BUOJIOTUUJETCKA S SHIIUKJIOIENS (Kupunna u
Medonus)PEIIETUTOP — BUOJIOT'US Pabouas nmporpamma k muanu Y MK B.U. CuBoriazosa
cocTaBJIcHa Ha ocHOBe [Iporpammel cpemHero oopasoBanus o 6uosoruu 10-11 kinaccoB 0a30BbIi
ypoBeHb aBTOpoB / U. B. AradoHoBa,

H.B. babuues, B. U. CuBornazos. — M. : llpoda, 2019. — 148 ¢ -

Ypoku 6uonorun KMM. Yenosek. 8 knacc.- BupTyansHas mkona Kupumia u Medoaus.-M.,2010.
Peammzanus o0pa3oBaTe/IbHBIX MPOrPaMM MO OHOJIOTMH € MCIOJIB30BAHHEM 000PY10BaHUS
Aerckoro texHonapka «lIkoabHblii KBaHTOPUYM» 5-9 Ki1accsl. MeToauyeckoe mocodoue.
MockBa,2021. B.B. Byciiakos, A.B. IIbineeB

Mopenn, ckeneTbl, TA0IULBI, MYJSKH, BJA’KHbIE MpenapaTbl: CepAlle B pa3pese, MO3T B pa3pese,
ria3. HaGop Tabmiwmir o aHaTOMUMU.

Ooopynosanue HI.LK.* : Iudposas (komnbroTepHasi) jadopatopusi IIporpammHuoe odecneyenue
Releon Lite (IIO Releon MyasTugatunk ,MoHogaTtuunk). Perucrparop 1aHHBIX 3JIEKTPOHHOE
YCTPOHCTBO (MHTEPAKTHBHAA JOCKA, NEPCOHAJBHBIA KOMIbIOTEP, HOYTOYK, MJIAHIIET, MOOMIbHBII
TeaedoH) noaaep:xxkuBammue padory ITO Releon.

7.JIUCT KOPPEKIIMA PABOYEW ITPOT'PAMMBI

No mpukasa nupekropa mkosbl. | Bua koppekiuu ( COBMeEIIeHHe, Howmepa u temsl
Ha OCHOBE KOTOPOT'O BHECEHBI HCIOJIb30BaHUE pe3epBa) YPOKOB, KOTOpBIE
W3MEHEHUS B pabouyto MOJIBEPTIIUCH

pOrpaMMy KOpPPEKLHU







