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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOT'PAMMBI IIO BHMOJIOI'MU HA BA30BOM YPOBHE
CPEJJHET'O OBLIEI'O OBPA30OBAHUA

Cormmacao ®I'OC COO, ycraHaBIWBaIOTCS TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHS OOYUYaIOMIUMHUCS IPOTPaMM
CpeaHero oomero 00pa3oBaHus: JIMYHOCTHBIM, METANPEIMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType INYHOCTHBIX pe3yJIbTaTOB OCBOEHUS NpeaMeTa « bHOIOTHs» BBIIEIICHBI CIEAYIOMNE COCTABIIIONINE:
OCO3HaHHE OOYYaIOUIMMHUCS POCCHUICKOH TIpakJaHCKOH HIEHTUYHOCTH — TOTOBHOCTH K  CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTU U CaMOOIIPENICJICHHI0, HaJIUYHe MOTHBALMM K OOy4eHHIO OMOJIOTHMH, LIEICHANPABICHHOE Pa3BUTHE
BHYTPEHHHX YOSKIEHWH JHYHOCTH HA OCHOBE KIIOYEBBIX LEHHOCTEH M MCTOPUYECKHX TPAAULMHA pa3BUTHA
OMOJIOTHYECKOTO 3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYHaIOMIMXCA PYKOBOJCTBOBATHCS B CBOCH JEATEIBLHOCTH
LEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MIPUCYLIUMHU CUCTEME OHOJIOTHYECKOr0 00pa30BaHysl, HATMYHE SKOJIOTUIECKOTO
IIPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETIN U CTPOUTD KU3HEHHBIC IIJIaHBL.

JIMYHOCTHBIE Pe3yIbTAThl OCBOCHUS NpeAMeTa «BHOJIOTHs» TOCTUTAIOTCS B €IMHCTBE y4eOHOW W BOCITUTATENLHON
NESITEILHOCTH B COOTBETCTBUM C TPAJAWLUOHHBIMH POCCUNCKMMH COLMOKYJIBTYPHBIMH, UCTOPUYECKHMHU U JTYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHITHIMU B OOIECTBE MIPAaBUIAMU U HOPMaMU IIOBEACHUS U CHOCOOCTBYIOT MPOLIECCaM
CaMOIIO3HaHMsI, CAMOBOCIIUTAHHSA U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEN MO3UIUH JINYHOCTH, TATPUOTHU3MA, YBAXKECHUS K
3aKOHY M TPaBOMOPSAKY, YENOBEKY TpyJa M CTaplIeMy IMTOKOJCHHUIO, B3AUMHOTO YBAXKEHHs, OCPEKHOTO OTHOIICHHS K
KYJbTYpPHOMY HacJICAUIO U TPaJuUUsIM MHOTOHAMOHAIBHOIO Hapona Poccuiickoit denepanuu, OpUupoie U OKpYKaroLen
cpene.

JImuHOCTHBIE PE3YyIAbTAaThl OCBOCHUA y‘-IC6HOI‘O npeamMeTa «buonorus» JOJDKHBI OTpaXaTb TOTOBHOCTHL H
CHOCOOHOCTh OOYYaIOIIMXCs PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH NO3UIUEH JHYHOCTH, CHUCTEMOU
LEHHOCTHBIX OpPUEHTALMH, MMO3UTHBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOIIMX TPAAULUOHHBIM LIEHHOCTSIM
POCCHIICKOTO OOIIECTBa, PACHIMPEHUE YKU3HEHHOTO OIBITA U OMBITAa IESTEIHLHOCTH B MPOLECCE pealii3allid OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCIIUTATEIIHLHOMN JACATCIIBHOCTHU, B TOM YHCJIC B 4aCTHU:

1) rpamIaHCKOro0 BOCIMTAHMS:

c(OpPMHUPOBAHHOCTDH I'PASKAAHCKON MO3ULUK 00yYarOIErocst Kak aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCHUICKOTO
o0111€eCTBa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00A3aHHOCTEH, YBa)KEHUE 3aKOHA U PABOIOPSIIKA,;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW INESTEIBHOCTH MPU CO3AaHUHU y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
IIO3HABATCJIBHBIX 3a/la4, BBITIOJITHCHUH OHOJIOrHYECKUX SKCIICPUMEHTOB;

CIOCOOHOCTD OMPEAENATH COOCTBEHHYIO MO3UIIUIO TI0 OTHOIICHHUIO K SIBICHHUSM COBPEMEHHOH YKH3HU U OOBACHSITH
e€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJEHCTBHS JIIOACH C Pa3HbIMU
y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMU HEHHOCTSAMU U COLTUAJTIBHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBINONHEHHS Y4YeOHBIX, MO3HABATENbHBIX U
HCCIIEI0BATENbCKUX 33/1a4, YBaKUTEIBHOTO OTHOIICHHsSI K MHEHHIO ONIIOHEHTOB NMPH OOCY)KICHUH CHOPHBIX BOIIPOCOB
OHMOJIOTHYECKOTO COICPIKAHHUS;

FOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) NaTPUOTUHYECKOr0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh POCCUHCKOW TPaKAAHCKOW WACHTHYHOCTH, MATPUOTH3MA, YBKEHHS K CBOEMY Hapojuy,
YyBCTBA OTBETCTBEHHOCTH Tepen PoJIMHON, TOpOCTH 3a CBOM Kpail, cBOoro PojuHy, CBOM SI3bIK U KYJBTYPY, MPOIUIOE U
HaCTOAIIee MHOTOHALIMOHATIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAMIO M MaMSITHHKAM INPUPOABI, NOCTIKEHUsAM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTDH OLICHMBATh BKJIAJ POCCHMCKHUX YYEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAUCHUS
OMOJIOTUH B IO3HAHUH 3aKOHOB ITPUPO/IBI, B )KU3HU YEJIOBEKAa K COBPEMEHHOTO 00I11eCTBa;

nzeiHas yoexn€HHOCTh, TOTOBHOCTD K CITY)KeHHIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyAn0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

OCO3HAHUE JTyXOBHBIX LIECHHOCTEH POCCUICKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO MTOBEICHUS;

CIOCOOHOCTD OLICHUBATHL CUTyalWIO W IIPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTHUPYIACH Ha MOpaAJIbHO-
HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JTMYHOTO BKJIaJa B IOCTPOSHUE YCTOWYMBOTO OYAyIIEro;

OTBETCTBCHHOC OTHOIICHHE K CBOMM POAUTEIAM, CO3JJaHUIO CEMbU HAa OCHOBE OCO3HAHHOI'O IMPUHATHUA HGHHOCTeﬁ
CEMEHOM JKU3HU B COOTBETCTBUU C TpaauLusaMu HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCITUTAHMS:



JCTETUYECKOE OTHOIICHHE K MHpY, BKIIOUasl 3CTETHKY ObITa, HAy4HOTO M TEXHHYECKOTO TBOPUYECTBA, CIOPTa,
TpyAa, OOLECTBEHHBIX OTHOIIECHUI];

MOHUMAaHKE SMOLMOHANBHOTO BO3IEHCTBUS )KUBOW PUPOJIHI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B pa3HBIX BHJAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KayecTBa TBOPUYECKOM
JIMYHOCTH;

5) puznyeckoro BocnuTanus, GopMUpPOBaAHUS KYJILTYPbI 310POBbS H IMOLUOHAILHOTO 0JIarONMOJIY s :

MOHUMaHWE W peaju3auusi 340poBoro u Oe3omacHoro oOpas3a >KM3HM (3I0pOBOE NHTaHHE, COONIOJCHHE
TMTUEHUYECKUX MPaBWI M HOPM, COAIaHCUPOBAaHHBIN PEKUM 3aHATHHA M OTAbIXA, peryisipHas (usndeckas akKTHUBHOCTB),
Oepe’KHOr0, OTBETCTBEHHOI'O 1 KOMIIETEHTHOI'O OTHOLIEHUS K COOCTBEHHOMY (DH3MYECKOMY M ICUXUYECKOMY 30POBBIO;

MOHUMAaHNEe LEHHOCTH NpaBWJI HHIAMBUIYAIBHOTO M KOJJIGKTHBHOTO O€30MacHOTO IMOBEIEHHS B CHUTYaIMsIX,
YIPOXKAIOLINX 310POBBIO U JKU3HU JIFO/CH;

OCO3HAHUE MOCIEICTBUNA U HENPUSATHS BPEIHBIX IPUBBIUYEK (YIOTPEOICHHS AJIKOT0JIsl, HAPKOTHKOB, KYpPEHUS);

6) TPY10BOI0 BOCIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYLOII00HeE;

TOTOBHOCTh K aKTHBHOM JEATEIbHOCTH TEXHOJIOTHUECKOW M COLMAIbHOM HAIPaBICHHOCTH, CIIOCOOHOCTH
WHHULUUPOBATH, MJIAHUPOBATH U CAMOCTOSATENFHO BBIMOJIHATE TAKYIO 1ESTEIbHOCTD;

WHTEpEC K Pa3luuHbBIM chepaM MpoPecCHOHANBHON NesITEeIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOP
Oymyteii mpodeccuu U peaan30BbIBATE COOCTBEHHBIE KU3HEHHBIE TUIAHBL

TOTOBHOCTH M CTIOCOOHOCTB K 00pa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSDKCHUH BCEH KU3HH;

7) 3K0JI0rH4eCKOro BOCHIUTAHUS:

9KOJIOTHUECKH LIeJIeCOOOpa3HOe OTHOLICHWE K TPHUPOJAE KaK MCTOYHHMKY JKU3HHM Ha 3emie, OCHOBe e&
CYIIECTBOBAHMUS;

MOBBIIICHHE YPOBHS KOJOTHUECKON KYJIBTYpBl: MPUOOPETEHUE OMbITA IUIAHWPOBAHMS TIOCTYIKOB M OIEHKH HX
BO3MOYKHBIX TIOCIICACTBUH JJIsl OKPYKAIOIIEH CPEebl;

OCO3HaHUE III00ANBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOJIeM U IyTel UX peleHNUS;

CHOCOOHOCTD HMCIOJIBb30BaTh MPUOOpETaeMble TP U3YUCHUH OMOJIOTHH 3HAHUS U YMEHHS IPH PELICHUH TpoOIieM,
CBA3AaHHBIX C pallMOHAJIbHBIM HNPHUPOAOIIOJIE30BaAHUEM (CO6J]IOI[€HI/I€ IIpaBuJI MOBEACHHUA B IMPUPOAC, HAIPABJICHHBIX Ha
COXpaHEHHE PaBHOBECHS B IKOCHCTEMAX, OXpaHy BHUIOB, YKOCHCTEM, OHOC(eps);

AKTHBHOE HENPUSTUE ACUCTBU, MPUHOCSIIUX Bpel OKPYKAIOWIEH MPUPOAHOWU Cpene, yMEHHE MPOTHO3UPOBATh
HEOJIarOMPHUATHBIC YKOJIOTUYCCKHE MOCIICACTBUS IPEIPUHUMACMBIX JCHCTBUN U MPEAOTBPAIIATh UX;

HQINYAE Pa3BUTOTO  3KOJIOTMYECKOTO  MBIIUICHMS, OSKOJOTHYECKOW KYJIBTYpPbl, OIBITA JIEATEIBHOCTU
9KOJIOTHYECKON HANpPaBIEHHOCTH, YMEHHUS DPYKOBOACTBOBATHCS HMH B II03HABATENBbHOW, KOMMYHHKATUBHOH U
COLMANTbHOM MPAaKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUECKON JACATEIFHOCTH YKOJIOTMIECKOI HANPaBIEHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA HAyKH M
OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOIO HA JUAJIOre KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAaHMIO CBOETO MecTa B
MOJUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SI3BIKOBOW M YHUTATENILCKOW KYJNBTYpPBl KaK CPEACTBA B3aUMOJCHCTBHUS MEXAY JIOIBMH H
MO3HAHUS MUPA;

MMOHMMAaHHUE CHEIUPUKNA OMOJIOTMH KaK HayKH, 0CO3HaHHS e€ posin B (hOPMUPOBAHUM PAIMOHAIHLHOIO HAYYHOTO
MBINUJICHUA, CO3AaHWU HEJIOCTHOI'O MPECACTaBICHUA 06 OKpYyXaroumemM MHPE KaK O C€AMHCTBE IIPHUPOJbI, YCJIOBCKa H
00111eCTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUH NTPOOJIeM COXPAaHEHUS IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 3HAYMMOCTH OMOJIOTHH IS COBPEMEHHOW IMBUIIM3AIMH: 00ECTIeYeHNs HOBOTO YPOBHS Pa3BUTHSI
MEJMIUHBI, CO3JaHHE TMEPCIEKTUBHBIX OHOTEXHOJOTHUH, CIOCOOHBIX pemaTrh pPecypcHble NPOOIEMBl Pa3BUTHS
YeJI0BEeYeCTBa, IIOMCKa IyTeH BbBIXOJA W3 IJIOOAJIBbHBIX JKOJOIMYECKHX MpolieM M obecneueHHs Mepexoja K
YCTOMYMBOMY Pa3BUTHIO, PAlIMOHAIBLHOMY HCIOJIb30BAaHHUIO IPUPOIHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KHU3HH;

3aWHTEPECOBAHHOCTH B MOJYYCHUH OMOOTHUECKUX 3HAHUM B LIEJISIX MOBBIILICHHUS OOLIEeH KyIbTYpbl, ECTECTBEHHO-
HAay4YHOM TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKUMOHAIBHOW TPaMOTHOCTH OOYyYaroumxcs, (OpMHPYeMOH Mpu
M3y4YeHUH OHOJIOTHH;

IMIOHMMAHUEC CYHIHOCTU METOIAOB IMO3HAHUA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKaXx, CHOCO6HOCTI/I HCII0JIb30BaTh
MoJTy4aeMble 3HAHUS IJIsl aHAIN3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIEro MUpPA M MPOUCXOIIMINX B HEM HU3MEHEHUH,
YMEHHUE ICJIaTh 000CHOBaHHBIE 3aKJIFOYEHUS HA OCHOBE Hay4YHBIX (1)aKTOB 1 UMCIOINXCA AaHHBIX C LCJIBIO IMOJTYYCHUA
OOCTOBEPHBIX BEIBO/IOB;

CIOCOOHOCTb CaMOCTOSATENIbHO HCIONb30BaTh OMOJOTMYECKHE 3HAHWS Ul pelleHHs MpoOjieM B pPeabHBIX
KHU3HEHHBIX CUTYalMsX;

OCO3HAaHWE IIEHHOCTH HAYYHOH JIEsATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOCKTHYI) M HCCIIEIOBATENHCKYIO
NesITeNbHOCTh MHANBUIYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M caMOOOPa30BaHMIO, K AKTHBHOMY MOJIYYEHHIO
HOBBIX 3HAHWH 110 OMOJIOTHN B COOTBETCTBUH C KU3HEHHBIMU HOTpe6HOCT$IMI/I.



METAINIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yJbTaThl OCBOGHHA y4ueOHOTO mpeamera «bHONOTHS» BKIIOYAIOT: 3HAYUMBIC IS
(opMHUpOBaHUSI MHUPOBO33PEHHS OOYYAIONIMXCS MEXKIUCIUIUTUHAPHBIE (MEXIPEIMETHbIC) OOIICHAYYHbIC TOHSATHS,
OTpaXKaloIUe MEIOCTHOCTh HAYYHOW KAPTHUHBI MHpa M CHEIU(UKY METOJOB MO3HAHUS, UCTIONIB3yEeMbIX B €CTECTBECHHBIX
Haykax (BEIIECTBO, SHEPTHS, BJICHHUE, MPOIIECC, CUCTEMa, HAyUHBIH (haKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeNoBaHWe, HAONIOJCHWEe, W3MEpPEeHHe, JKCIIEPUMEHT W JPYIHuX), YHUBEpcajdbHbIE y4deOHBIE IEeWCTBHUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC, PETYIATHBHBIE), obecreuynBamomye (QopMupoBanne  (HYHKIIMOHATHHON
IPaMOTHOCTH W COIMAIILHOW KOMIICTCHIIMU OOYYaroIIUXCsl, CIHOCOOHOCTh OOYYAIONIUXCS MCIIOJB30BaTh OCBOCHHBIC
MEXIUCIIUIUIMHAPHBIE, MHUPOBO33pPEHUECKHE 3HAHWS W YHUBEpCalbHbIE y4deOHbIe NeiCTBHS B IIO3HABATENBFHOW U
COIIMAJIbHOM MPaKTHUKE.

MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS IIPOTPaMMBI CPEAHET0 00IIero 00pa3oBaHus JOIKHEI OTPaXaTh:

OgiaieHHe YHUBEPCAIBLHLIMYU Y4eOHBIMH MO3HABATEIbLHBIMH J€HCTBUSIMH:

1) 6a3oBble JoruyecKue AeCTBU:

CaMOCTOSITEIHHO (hOPMYITUPOBAThH M aKTYAJIM3UPOBATH IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

WCIIONIb30BaTh TPU OCBOCHUM 3HAaHWUN MPUEMBI JIOTUYMECKOTO MBIIUICHUS (aHanu3a, CUHTE3a, CPAaBHEHUS,
Kimaccuukauy, o000IIeHHsI), pacKpbIBaTh CMBICT OHOJIOTHYCCKUX TOHATHHA (BBIACIATh MX XapaKTEPHBIE MPHU3HAKH,
YCTaHaBIUBATh CBSI3U C IPYTHMHU TIOHATHSIMH);

OMpeACIATL LCIIU ACATCILHOCTH, 3aJaBasd MapaMCTPbl U KPUTECPUU HUX AJOCTUIKCHUA, COOTHOCHUTL PE3YJIbLTAThI
JESTENLHOCTH C MIOCTABIICHHBIMU IIEIISIMU;

WCTIONIE30BaTh OMOIOTHYECKHE TIOHATHUS ISl OOBSICHEHUS (PaKTOB W SBJICHHIA KHUBOW TIPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIACHUA (I/IHIlyKTI/IBHI)Ie, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BbIABJIATE 3aKOHOMEPHOCTH U
IMPOTHUBOPCYUA B paCCMaTPUBACMBIX SABJICHUAX, (I)OpMy.HI/IpOBaTL BBIBOJBI M 3aKJIFOUYCHU,

MIPUMEHATh CXeMHO-MOJEIFHBIE CPENICTBA IS TIPEICTABICHHUS CYIECTBEHHBIX CBSI3€i M OTHOIIEHUH B M3y4aeMBIX
OMOJIOTHYECKUX OOBEKTaX, a TakKe MPOTHBOPEYMH Pa3HOTO poOJa, BBIABICHHBIX B PazIMYHBIX HH()OPMAIIMOHHBIX
UCTOYHUKAX;

pa3pabaTeiBaTh IDIaH PEIIEHUS MPOOJIEMBI C yUETOM aHANIM3a MMEIOUINXCS MaTepUaTbHBIX W HEMaTepPHAIbHBIX
PECYpCoB;

BHOCUTHb KOPPEKTUBBI B JACATCIIBHOCTH, OLCHHWBATL COOTBETCTBUC PE3YJIbTATOB NECJIAM, OLCHHBATHL PHUCKHU
MOCTIEACTBUN AEATEIHHOCTH,

KOOPJIMHHUPOBATh U BBIIONHATH pabOTy B YCIOBHAX pEANTbHOTO, BHPTYAIbHOTO ¥ KOMOWHHPOBAHHOTO
B3aMMO/ICUCTBUS;

Ppa3BHUBATh KPEAaTUBHOC MBIIIIJICHUE ITPHU PECIICHUH JKU3HCHHBIX HpOGHeM.

2) 6a3oBbIe HCCIEI0BATEIBLCKUE IeiiCTBUA:

BIIAJIETh HABBIKAMHU Y4€OHO-MCCIIEOBATENHCKON M MPOEKTHOW NEATENbHOCTH, HaBBIKAMHU pa3pemieHus Mmpooiem,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSTEIIBHOMY IMOMCKY METOJIOB PEUICHHS NMPAKTUYCCKHX 3ajad, MPUMEHCHHIO
Pa3IMYHBIX METOAOB MTO3HAHUS;

WCIIONIb30BaTh Pa3lIMYHbIE BHUIBI JEATENBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIPETalH,
HpeO6p330BaHI/IIO 1 MPUMCHCHUIO B y‘Ie6HBIX CUTyallusiaXx, B TOM YHCJIC IPU CO3IaHNN y‘Ie6HBIX " COUMAJIBHBIX ITPOCKTOB,

q)OpMI/IpOBaTB Hay‘lHBIfI THUII MBIIUJICHUA, BJIaACTh Hay‘IHOﬁ TepMHHOHOFHeﬁ, KIIFOUEBBIMU TIOHATHAMU U
METOJIaMHU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4uM B 00Pa30BaTEIbHOMN JACATEIBHOCTH U )KU3HCHHBIX CUTYAIIHSsIX;

BBIABJIIATE TMPUYUHHO-CICACTBCHHBIC CBA3M U AKTYyaJIM3UPOBATHL 3a/lady, BbIABUI'aTb TUIIOTE3Y eé peuicHus,
HaXOJWTh apTyMEHTHI JUIA J0Ka3aTeIbCTBA CBOMX yYTBEPIKIIEHHUH, 33/1aBaTh MMapaMeTphl U KPUTEPUH PEIICHHUS;

AHAIIM3UPOBATh TIOJYYSHHBIE B XOJE PEIISHHUS 3a/laud Pe3yibTaThl, KPUTHUECKH OIEHHBATh X JOCTOBEPHOCTH,
IIPOrHO3UPOBATH U3SMECHCHHUE B HOBBIX YCIIOBUAX,

JlaBaTh OIIEHKY HOBBIM CUTYAIlHsIM, OIICHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIIATH LIEJICHAIIPABICHHBIN TTOUCK MEPEHOCA CPENICTB U CIIOCOO0B JCHCTBUS B TIPOGECCHOHAIBHYIO CPEY;

YMETH NIEPEHOCUTH 3HAHUA B ITO3HABATCIIBHYIO U IPAKTUYCCKYIO o0iacTu KUBHCACATCIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUA U3 PA3HBIX NMPEIMETHBIX 00JIacTei;

BBIBUTaTh HOBBIE HJEH, MpeiaraTh OPHTHHAIBHBIC MOJIXOABl M PEIICHUs, CTaBHTH MPOOJIEMBI W 3aJayH,
JIOITYCKAIOIIHNE aIbTePHATUBHBIC PEIICHUS.

3) padorta ¢ undopmaumeii:

OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX WHPOpManmu (TEKCTE y4eOHOTro MOCOOWs, HAay4IHO-TIOMYJISPHOM
JTuTepaType, OMOJOTHYECKUX CIIOBApSAX U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B VIHTepHETE), aHAIIM3UPOBATh
WHPOPMAIIUIO Ppa3jM4YHBIX BUJOB ¥ (OPM TIpENCTaBICHHS, KPUTUYECKH OICHWBaTh €€ JIOCTOBEpHOCTh U
HEIMPOTUBOPEUYHUBOCTb;

(hopMyITMPOBaTh 3aMPOCHl U MPUMEHSATH Pa3IMYHbIC METOJbI ITPH MMOUCKE U 0TOOpe OMoIornyeckol HH(OpMAaIUH,
HEO0O0XOIMMOH JIJIsl BBIITOJIHEHHS YUeOHbBIX 3a/1a4;



npuoOpeTaTh OMBIT HCIOJB30BaHUA HWH(POPMAINOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEpIICHCTBOBAThH
KyJNbTypy aKTUBHOT'O UCTIOIB30BAHNS PA3IIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpATh ONTUMAaNbHYIO (opMy NpeAcTaBieHUs OHONOTHUECKOW HH(OpManUu (CXEMBI,
rpaduku, IUarpaMmebl, TaOIHIBI, PUCYHKU H IPYTOE);

UCIIOJIb30BaTh HAy4HbIM S3bIK B KadecTBE CpPEeACTBa NpH padoTe ¢ Ouojoruueckod uHGopmanueil: NpUMEHSTH
XHMUYecKre, (U3NUECKHe W MaTeMaTHYecKHe 3HaKM M CHMBOJIBL, (opMysbl, abO0peBuUaTypy, HOMEHKIATYpY,
WCTIONB30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH;

BJIaJI€Th HaBBIKAMH PACIIO3HABAHUS U 3AILUTH HH(YOPMALUHU, HHPOPMAIMOHHOM 0€3011aCHOCTH JINYHOCTH.

OgBiafeHue yHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMU 1CHCTBUSIMU:

1) o0menue:

OCYILIECTBIIATh KOMMYHHUKAIlMM BO BceX c(epax >KM3HM, aKTUBHO y4YacTBOBAaTh B JUAJIOTe WIH JUCKYCCHU IIO
CYIIECTBY OOCYXIaeMoil Tembl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKAa3bIBaTh CY>KACHUS OTHOCHTENHHO BBIIIOJHEHUS
npenjgaracMol 3ajayd, Y4YUTHIBaTh HHTEPEChl M COTJIACOBAHHOCTh MO3UIMH JAPYIHX YYAaCTHUKOB [UAJIOTa MU
JUCKYCCHUN);

pacmo3HaBaTh HeBepOajbHBIE CpEACTBAa OOLICHHWS,, NOHMMAaTh 3HAYEHHWE COLMAIBHBIX 3HAKOB, IPENINOCHITIOK
BO3HUKHOBEHHSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMT4aTh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIaJIeTh Pa3IMYHBIMU clloco0aMK OOIIEHHUSI U B3aUMOJICHCTBUS, TOHUMAaTh HAMEPEHHsI IPYTUX JIIOJCH, MPOSIBIST
YBKUTEIBHOE OTHOILICHUE K COOECEIHUKY U B KOPPEKTHOU (hopMe (HOpMyIHPOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMeCTHAas JeSITeJIbHOCTh:

[IOHUMATh U UCIIOJIb30BATh IPEUMYILECTBA KOMaHHON U MHANBUAYAJIbHON pabOThl IPH PELLICHUH OHOIOTHYECKOI
po0JIeMbl, 0OOCHOBHIBATh HEOOXOAMMOCTh NMPUMEHEHHS TPYHIOBBIX (POpM B3aUMOIEHCTBHS HpU pEIIeHUHN Y4eOHOI
3a]1auH;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX NIEHCTBUI C y4€TOM OOIIMX MHTEPECOB M BO3MOKHOCTEH KaXKIOTO
YJIeHa KOJUIEKTHBA;

MIPUHUMATh LI€JH COBMECTHON /eATeNbHOCTH, OPraHU30BBIBATh U KOOPIWHUPOBATH AEHCTBUA MO €€ TOCTHKEHHIO:
COCTaBIIATh IUIAH ACWCTBHM, paclpenensTs POJM ¢ YY6TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3yJlbTaThl COBMECTHOM
paboThI;

OLIEHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaKAOTO YYAaCTHHKA KOMaHAbI B OOIIMH pe3yibTaT MO pa3pabOTaHHBIM
KpUTEPUsIM;

IpeaIaraTh HOBbIE MIPOEKTHI, OLIEHUBATh UIEU C MTO3UIMHY HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETMYECKOE MOBENEHUE B PAa3INYHBIX CHUTYalUsIX, MPOABIATH TBOPYECTBO U
BOOOpakeHHe, ObITh UHUITUATHBHBIM.

OBnafeHue yHUBEPCAJIBHBIMHU PeryJIATUBHBIMY JeHCTBUAMM:

1) camoopranusanus:

HCTONB30BaTh OWOJIOTMYECKHE 3HAHUS /AJsl BBIABICHUS NPOOJIEM M HX PpELICHUs B JKM3HEHHBIX M Y4EOHBIX
CUTYAIHIX;

BbIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM LIEIEeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBHUSX U MOCTYIKAX
IO OTHOWLIEHHIO K XKUBOW MPHUPOJE, CBOEMY 3[J0OPOBBIO H 3/I0POBBIO OKPYKAIOLIHX;

CaMOCTOSITEIPHO ~ OCYIIECTBIISATH  ITO3HABATENbHYIO  JIEATENbHOCTh, BBIABISATH  MPOOJIEMBI, CTaBUTh W
(dbopmynupoBaTh COOCTBEHHBIE 3a/Ia4i B 00pa30BaTeNbHOM JeSATEIBHOCTH M )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEIBHO COCTABIIAITh IJIaH PEIICHUS MpoOJeMbl C Y4YETOM HMMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEATIOUTEHUH;

J1aBaTh OI[EHKY HOBBIM CHUTYallHsIM;

pacimpsATh paMKH y4eOHOTo IpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE;

OLIEHMBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHHUIO U HPOSIBICHUIO HIMPOKOH SPYIUIMK B Pa3HBIX 00JAacTAX 3HAHHWH, MOCTOSHHO
MOBBIILIATH CBOM 00Pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCUTh KOPPEKTUBHI B J€ATEIHHOCTH, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB
LETISIM;

BIIa/IETh HaBBIKAMHU I[TO3HABATEIHHOW pedIeKCHMH KaK OCO3HAHHSA COBEPIIAEMBIX JEUCTBUH W MBICTUTENBHBIX
MPOIIECCOB, UX PE3YJLTATOB U OCHOBAaHUI, UCIIOIL30BATh MPUEMBI pedIICKCUH Uil OLIEHKU CUTYAIMH, BHIOOpa BEPHOTO
pelieHus;

YMETb OLIEHHBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELLIEHUS 110 UX CHHKEHHUIO;

MIPUHUMATH MOTUBBI U pTYMEHTHI APYTUX MIPH aHAIHU3€E PE3yIbTaTOB ACSITEIHHOCTH;

3) npuHsTHE ce0s M APYrUX:

MPUHUMATE ce0sl, MOHUMAas CBOU HEJOCTATKU M JOCTOMHCTBA;

MIPUHUMATH MOTUBBI U pTYMEHTHI APYTUX MIPH aHAIHU3€E PE3yTbTaTOB ACSITEIHHOCTH;



MIPU3HABAaTh CBOE MPABO M MPABO APYTUX HA OMIMOKH;
pa3BHUBaTh CHOCOOHOCTH MOHUMAThH MHP C TTO3UIIUH JIPYTOTr0 YeJIOBEKa.

INPEJMETHBIE PE3YJIbTATBI

[Ipenmernsie pesynbTarl ocBoeHus nporpammel COO 1o Ouomornn Ha 0a30BOM ypOBHE BKJIIOYAIOT
cneuuduueckue s yaeOHoro npeaMera «buonorus» HaydHble 3HaHUS, YMEHHS U CIOCOOBI JIEHCTBUII IO OCBOCHHIO,
MHTEPIPETAIMN U TPE0OPa30BAHNIO 3HAHUH, BUJIBI AESTEIBHOCTH O TTOJyYEHUIO HOBOTO 3HAHUS M IPUMEHEHHUIO 3HAHUH
B PA3IMYHBIX YUeOHBIX CHTYalHsX, a TAKKE B PeabHBIX )KU3HEHHBIX CUTYaIHAX, CBS3aHHBIX ¢ Ononorueii. B mporpamme
MpeaMETHBIE pe3yIbTaThl IPEACTaBIEHBI 110 ToJaM 00yUYeHUSI.

[TpenmeTHBIE pe3ybTaThl OCBOCHHUS ydeOHOTO mpeamMera «buomnorus» 6 10 knacce MOIKHBI OTPaXKaTh:

cOpMHPOBAHHOCTh 3HAHUI O MecTe M POJIH OHOJOTHHM B CHCTEME HAayYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B
(hopMHpPOBaHNH COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKIIale POCCUHCKUX
U 3apyOeXHBIX YUEHBIX-OMOIIOTOB B pa3BUTHE OWOJOrHH, (YHKIUOHAILHOW TPAaMOTHOCTH 4YeNIOBEKa Ui PEIeHHUs
KM3HCHHBIX 33/1a4;

yYMEHHUE PacKpBIBaTh COJepKaHUEe OMONIOTHUYECKUX TEPMUHOB M MOHSATHIA: )KU3Hb, KIIETKa, OPraHU3M, METa00IN3M
(oOMeH BemllecTB M MpPEBpALICHUE SHEPIUH), TOMEOCTa3 (CaMOpEeryJysiiys), YPOBHEBas OpPraHW3alMs JKUBBIX CHCTEM,
CaMOBOCITPOM3BEACHHE (PETPOIYKIINS), HACTIEICTBEHHOCTD, H3MEHUYMBOCTB, POCT M PAa3BUTHE;

yYMEHHE WH3JaraTb OWOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTalMOHHAs, LEHTpajJbHas I0TMa
MOJIEKYJISIpHOH Ononoruu), 3akoHsl (. Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 Ue€HTpax MHOrooOpasus u
MPOUCXOXKICHHS KYIbTYpHBIX pacTeHuid H. 1. BaBuioBa), onpesensaTs rpaHUIbl HX TPUMEHHIMOCTH K J)KUBBIM CHCTEMaM;

yYMEHHE BIIAJEeTh METOAaMH HAYYHOTO IO3HAHUS B OWOJOTHH: HAONIOJCHWE W OIMCAHHE >XHMBBIX CHCTEM,
MPOIIECCOB U SIBICHU, OPTaHU3alMs U MPOBEACHNE OMOJIOrMYECKOTO SKCIIEPUMEHTA, BEIIBUKCHUE TUTIOTE3bI, BEISIBICHHE
3aBUCUMOCTH MEXJY HCCIIelyeMbIMU BEIIMYMHAMH, OOBSICHEHHE MOJMYYEHHBIX Pe3yJIbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX
MOHSTHUH, TEOPHI M 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHHH TTOJyYEHHBIX PE3YIIbTAaTOB;

yYMEHHUE BBIIENATh CYLICCTBCHHBIE NPU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT W JYKApUOT, OIJHOKIETOYHBIX U
MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOILIECCOB: OOMEHa BEHISCTB W TMpPEBpAIlEHHs JYHEPTHH B KIETKE,
(GOTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meiio3a, OIUIOJOTBOPEHHS,
Pa3MHOXEHUsI, HHANBUIYaIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHE3);

yMEHUE NPUMEHSATH MOJyYeHHbIC 3HAHUS ISl O0BSICHEHHSI OMOJIOTMYECKHUX MPOLECCOB U SABJICHUH, IJIsl TIPHHSATHS
NPAaKTHYECKUX PEIICHUI B MOBCEIHEBHOW JKMU3HH C IETbI0 0OecredeHus: 0e30IIacHOCTH CBOETO 37J0POBBS M 37I0POBbS
OKPY’)KaIOIUX JIIOAEH, COONIOAEHHS HOPM TPaMOTHOTO ITOBEACHHS B OKPYXKAIOIICH NPHPOAHOW cpene, MOHUMaHHE
HEOOXOJIMMOCTH HCIIOJIb30BAHUS JIOCT)KEHUI COBpEMEHHOW OWONOTMM W OWOTEXHOJOTHH JJs PpallOHaIbHOTO
MPUPOAOTIONB30BAHMSE

YMEHHE pemarh 3JIEeMEHTapHble T'eHeTHYECKHE 3aJadd Ha MOHO- M JUTHOPHIHOE CKpEIIMBaHUE, CLEIICHHOE
HacJeJJOBaHUE, COCTABIATh CXEMbl MOHOTMOPHIHOTO CKPEIIMBAHUS IS TPEACKa3aHWs HACIIEJIOBAHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHE BBINOJHATH J1aOOpPAaTOpPHBIE M TPAKTUYECKHe PadOThI, COON0AaTh NMpaBwiia MpH paboTe ¢ yu4eOHBIM H
m1abopaTOpHEIM 000PYIOBAHIEM;

yMEHUE KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATh HHPOPMAITHIO OMOJIOTHIECKOTO COJIePKaHus, BKIFOUAIOIIYIO
TICEBJIOHAyYHbIE 3HAHWS W3 pas3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOd WH(OpMaNuH, HAYYHO-IIOMYJISPHbIC
MaTrepuabl), STHYECKHE aCIIeKThl COBPEMEHHBIX NCCIIEIOBaHNI B OMOJIOTUH, MEIHIIMHE, OMOTEXHOIOTUH;

yMEHHUE CO37]aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIIEHHsI, 000011ass OMOI0rnIecKyro HHPOPMAIHIO 13
HECKOJBKMX UCTOYHHKOB, IPAMOTHO MCIIONB30BATh MIOHSTUIHBINA anmapar OHOJIOTHH.

[TpenmeTHBIE pe3ysbTaThl OCBOCHHUS yueOHOTo mpeamMera «buonorus» 6 11 knacce NOIKHBI OTPaXKaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MeCTe M POJH OHOJIOTHHM B CHCTEME HAay4YHOTO 3HAaHHS €CTECTBEHHBIX HAyK, B
(hopMHpOBaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKIIA/I€ POCCHHCKUX
U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOrMH, (YHKUMOHAIBHOW TI'PAaMOTHOCTH YEJIOBEKa JUIS PEIICHHS
KHU3HEHHBIX 3a71ay;

YMEHHUE PACKPBIBATh COAEpKaHNe OUOJIOrHYECKUX TEPMHHOB M TIOHSATHI: BHJI, TIOMYJISIINS, TeHO(OHI, IBOIFOIIHS,
JBIDKYIIHE CHITBI ((DaKTOPBhI) SBOIIIOIUH, TPUCIIOCOOIEHHOCTh OPraHU3MOB, BUA000pa30BaHHE, SKOIOTHIECKUE (PaKTOPEI,
9KOCHUCTEMA, IPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTHI, LEeNHd NHUTaHWsA, SKOJIOTHYECKas MUpaMuaa, OHOTeOoLeHO3,
ouochepa;

YMEHUE u3Jarath OWoONOrMYecKre TeopuH (IBomoNuoHHas Teopusi Y. JlapBWHA, CHHTETHYECKAs TEOpHUs
SBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozpimeBoro cxoactsa K. M. bapa, uepenoBanus rinaBHBIX HalpaBlIeHUH U
nyteit sBomonu A. H. CeBepuosa, yuenus o ouocthepe B. Y. BepHaackoro), onpeaensits rpaHULbl UX TPUMEHUMOCTH K
KHUBBIM CHCTEMAaM;

yYMEHHE BIIAJETh METOAaMH HAy4YHOTO TIO3HAHUS B OHOJNOTWW: HAONIOJICHHE U ONHCAaHHE MHUBBIX CHCTEM,
MPOLIECCOB U SIBICHUM, OpraHU3anys U MPOBeAeHNE OMOJIOrMYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3b], BBISIBICHHE



3aBUCHUMOCTH MEXJy UCCIIelyeMbIMU BEIIMYMHAMH, OOBSICHEHHE TOJTYYCHHBIX PEe3YyJIbTAaTOB, HCIIOIB30BAHHBIX HAYYHBIX
MOHSTHIA, TEOPUHl U 3aKOHOB, YMEHHE JIeTIaTh BBIBO/IbI HA OCHOBAHHH TIOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYNIECTBEHHbIC NPU3HAKKM CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BUAOB, MOIMYJSIHH,
MPOJIYIIEHTOB, KOHCYMEHTOB, PEIYICHTOB, OMOTEOIEHO30B M JKOCHCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEICTBCHHON
W3MEHYUBOCTH, €CTECTBEHHOT'O OTOOpa, BUI000pA30BaHUs, IPUCTIOCOOJICHHOCTH OPTaHU3MOB, JICHCTBUS 9KOJIOTHIECKUX
(akTOpOB Ha OpraHM3MBbI, TIEPEHOCAa BEIIECTB W IMOTOKAa JHEPIMHM B DKOCHUCTEMaX, AHTPOIOTEHHBIX HM3MEHEHHH B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOTC€OXMMHUYECKUX IIUKIIOB B Orocdepe;

YMCHHUE MPUMEHSITh TMOJyYCHHbBIC 3HAHUS JJIs1 OOBSCHEHHSI OMOJIOTUYECKUX TPOLIECCOB U SIBICHUM, JUTS TIPUHSITHS
MPaKTUYECKUX PEIICHUI B TIOBCEJHEBHON JKU3HH C IENbI0 obOecredeHns: 6€30MacHOCTH CBOETO 3JI0POBbS U 3JI0POBBS
OKpY’Karolux Jrofed, coOnrofeHrss HOPM TPaMOTHOTO IOBEIEHHsI B OKpYKalolled MPHUPOAHOH cpele, MOHMMaHHE
HEOOXOIMMOCTH UCTIOJIL30BAHUS IOCTH)KEHHUI COBPEMEHHOMN OMOJIOTHH JUTsl PAIMOHAIBEHOTO TIPUPOIOTIONE30BAHUS;

YMEHHE pelaTh 3JeMEHTApHbIC OMOJIOTUYECKUE 3ajayi, COCTABISATH CXEMbI MEPEHOCa BENIECTB M DHEPIHH B
sKocucTeMax (LIeTy MUTaHus;);

yMEHHUE BBINIOJHATH J1a00OpaTOpHbIE M MpaKTHUECKHe paboThl, coOironaTh MpaBuia Npu padoTe ¢ y4eOHBIM U
mabopaTOpHBIM 000PYIOBAHHIEM;

yMEHUE KPUTUYECKH OLIEHUBATh M MHTEPIIPETUPOBATH HHPOPMAIHIO OHMOIOTUIECKOTO COACPIKaHMs, BKIFOUAIOIIYTO
MICEBIOHAYYHbIE 3HAHHWS W3 Pa3IUYHBIX HMCTOYHHKOB (CpeicTBa MaccoBOd HWH(OpMAaNH, HAYYHO-IIOMYJISPHBIC
MaTepHabl), pacCMaTPUBATh TJIOOATBHBIE YKOJIOTHIECKUE TTPOOIEMBl COBPEMEHHOCTH, (DOPMHUPOBAThH IO OTHOIIICHHIO K
HUM COOCTBEHHYIO TIO3HIIUIO;
yYMEHHE C03/1aBaTh COOCTBEHHbBIE MMCBMEHHBIE M YCTHBIE COOOIEHHS, 000011asi OMOIOTHYECKYI0 HH(POPMAIIUIO U3
HECKOJBKHX MCTOYHHKOB, IPaMOTHO HCIIOB30BAThH MOHITHIHBIH anmapar OHOIOTHH



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi Kak HayKa.

Buonorus kak Hayka. CBs3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHHUECKHUMHU U IPYTHMHU €CTECTBEHHBIMU HayKaMHu,
¢dunocodueit, STUKON, SCTETUKON U mpaBoM. Ponb 6uonoruu B GOPpMHPOBAHHH COBPEMEHHOH HayYHOH KapTHHBI MHUpA.
Cucrema OMOOTHYECKHUX HAYK.

MeToapl TO3HAHUS KWBOW MPHPOIBI (HAOMIOAEHNE, SKCIIEPHMEHT, OINHCAaHUe, HW3MepeHue, KIacCH()UKAIA,
MOJICJINPOBAHKE, CTATUCTHYECKAs 00pabOTKa JaHHBIX ).

JdemoHcTpaumu:

IToptpetsi: U. HapBun, I'. Menaens, H. K. Konsios, k. Yorcon u ®@. Kpuxk.

Tabnuip! 1 cxembl: «KMeTOJIbI TO3HAHUS KUBOU PUPOIIBD).

JlabopaTopHble M MpaKTHYeCKHe padoTHhI:

[IpakTiaeckas padora Ne 1. «/cronb30Banne pa3TUIHBIX METOAOB IIPH N3yUYEHUN OMOIIOTHIECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3aLMA.

XKuble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust ononoruu. OTINYHE KUBBIX CHCTEM OT HEOPraHHYECKOM
OPUPOIBL.

CpoiicTBa OmocucTeM W WX pa3HOOOpaszue. YPOBHH OpraHHM3allid OHMOCHCTEM: MOJEKYJSPHBIN, KIETOYHBIH,
TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTeOIEHOTUYECKHIT), OMOCHEPHBIH.

JdemoHcTpanum:

Tabmume! u cxembl: «OCHOBHBIE TIPU3HAKH KU3HI», «YPOBHU OPTraHU3AIUH KUBOU ITPHPOIBI.

Oo6opynoBanue: Mojenb MoJiekyiibl JJHK.

Tema 3. Xumuyeckuii cOCTaB M CTPOEHNE KJIETKH.

XUMHUUECKHI COCTaB KIETKU. XUMHUYECKHUE DJIEMEHTBI: MaKpPO3JIEMEHTBI, MUKPOAJIEMEHThL. Boa u MUHepanbHbIe
BEIIECTBA.

OyHKIMK BOJBI M MUHEPAIILHBIX BEIIECTB B KieTke. [loanepkanue 0cMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHne OenKoB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHWMble W 3aMEHHMBIE
AMUHOKHCIIOTEL. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpPHI OEIKOBOW MOIIEKYNBI (IIEpBUYHAS, BTOpHYHAS,
TPETUYHAs M YeTBEPTUYHAS CTPYKTYpa). XUMHUYECKHE CBOMCTBA OeKoB. bruonornieckne QyHKIH OEIKOB.

®epmenTsl — Owomormueckue KaramuzaTopsl. CTpoeHne ¢epMeHTa: aKTHBHBIM IIEHTp, CyOcTpaTHas
cnerudranocth. Kodpepmentsl. Buramuaer. OTimgnst GepMeHTOB OT HEOPTaHUIECKUX KaTallu3aTOPOB.

VYrneBoapl: MoHOcaxapuibl (TJIOK03a, pubo3a W Je30Kcupu0o3a), aucaxapuipl (caxapos3a, JaKTo3a) M
noJrcaxapu sl (KpaxMai, TIIHKOTEH, LeJioo3a). bromornueckue GyHKINU YTICBOIOB.

Jlunmuner: Tpurmunepuapl, gochomunuapl, crepounsl. [ 'mapodmibHO-rHApoPOOHBIE CBOCTBA. buomornveckne
¢bysaxn mununoB. CpaBHEHHE YTIISBOJIOB, OSITKOB M TMITNIOB KaK HCTOYHHUKOB SHEPTHH.

Hykneunossie kucnoter: JIHK n PHK. Hykneoruapl — MOHOMEpB HYKJICHHOBBIX KUCIOT. CTpoeHue U QyHKIUN
JHK. Ctpoenne u ¢pynkuun PHK. Bunet PHK. AT®: ctpoenue n GpyHKIuH.

Hurtonoruss — Hayka o kietke. KieTowynas Teopuss — mpuMep B3aUMOJICHCTBHA HIell W (PakTOB B HAYYHOM
Mo3HaHUH. MeTobl N3yUeHHsI KIIETKH.

Knerka kak nenoctHas xwuBasi cucrema. OOIIMe MPU3HAKK KJIETOK: 3aMKHYyTasi Hapy>KHask MeMOpaHa, MOJIEKYJIbI
JIHK xak reHeTH4ecKuii anmapar, CHCTeMa CHHTe3a Oelnka.

Tunel kneTok: sykapuoTHdeckas M Ipokapuorndeckas. OCOOCHHOCTH CTPOEHHUS NPOKAPUOTHYECKOW KIIETKH.
Knerounast crenka Gakrepuii. CTpoeHHE SyKapHOTHYECKON KieTkH. OCHOBHBIE OTIIUYHS PACTUTEIHHOM, KUBOTHON H
TpUOHON KIETKH.

[loBepxHOCTHBIE CTPYKTYpHl KJIETOK — KIIETOYHAs CTEHKAa, TIWKOKanMWKC, ux (yHknuu. [lrazmarmdeckas
MeMmOpaHa, e€ cBoiictBa m ¢yHkuuu. Lluromnasma u e€ opranouwnsl. OgHOMeMOpaHHBIE opraHouapl KieTku: OIIC,
anmnapat [onbmku, au3ocoMbl. [lomyaBTOHOMHBIE OpPraHoOUABl KJIETKH: MHUTOXOHApHUM, IiacTuiabl. IIpoucxoxkneHue
MUTOXOHApUNA ¥ TuiacTud. Buasl mmactua. HememOpaHHBIE OpraHoWIbI KJISTKH: PUOOCOMBI, KIETOYHBIH IEHTP,
LEHTPUOIIN, PECHUYKH, )XTyTUKH. DYHKINK OPTaHOHIOB KIIETKH. BKITIoYeHus.

Anpo — perynsaTopHslil IeHTp KieTku. CTpoeHue saapa: saepHas 000sI04Ka, Kapuoriia3Ma, XpOMaTHH, SIIPHIIIKO.
XpOMOCOMBI.

TpaHCOpT BEIIECTB B KIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllsann, M. Hlneitnen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®panknun, K. M. bap.

Huarpammebl: «PacnpenesieHne XUMHUYECKUX 3JIEMEHTOB B HEXHUBOH Mpupojsie», «PacnpeneneHne XUMUYECKUX
3JIEMEHTOB B KUBOW MTPUPOJEN.

Tabnuupr u cxembl: «llepuomnueckas TabnWIa XUMHYECKHUX 3JEMEHTOB», «CTPOCHHE MOIIEKYIIBI BOJBI»,
«buocunTe3 Oenkan, «CTpoeHume MOJEKylIbl Oenkay, «Ctpoenume depmentay, «HyxnemnoBwle kuciaorel. JIHK»,



«Ctpoenne Monekyimbl AT®y», «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpOoeHHE KUBOTHOU KIETKH», «CTpocHHE
pacTuTeNnbHOM KIeTKH», «CTpoeHUE IPOKapUOTHIECKON KIeTKNY, «CTpoeHue spa KIETKNY, «YTIeBOAbD, «JIumuas.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpYIOBaHHE Uil NpOBedcHHs HAOIIOAEHWH, W3MEpEHHH,
9KCIEPUMEHTOB, MUKPOIIpENapaThl pACTUTENbHbIX, JKUBOTHBIX U OAKTEpUAJIbHBIX KIIETOK.

JlaGopaTopHble U NPpaKTHYECKUE PAOOTHI:

JlaboparopHast pabora Ne 1. «/3yyeHne KaTaqUTH4YeCKOW aKTUBHOCTH ()EPMEHTOB (Ha MpHMEpe amMuiiasbl WU
KaTajasbl)».

Jlabopatopnas pabota Ne 2. «M3y4ueHne cTpoeHHs KIETOK PACTeHUH, )KHBOTHBIX U OaKTEePHil MO MUKPOCKOIIOM Ha
TOTOBBIX MHUKPOIIPENapaTax U UX OIHUCAHUEY.

Tema 4. /KnuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIIeCTB, WM MeTa0oIM3M. AcCUMWIANMS (TUIACTHYSCKUA OOMEH) M AUCCUMIIIIIHS (HEPTeTHICCKII
0o0MeH) — IB€ CTOPOHBI €JHHOTO Ipolecca MeTadoiau3Ma. Posib 3aKOHOB COXpaHEHHUs BELIECTB U YHEPTUM B IOHUMAaHUH
MeTa0oIu3Ma.

Tumer oOMeHa BemiecTB: aBTOTPOQHEIH U reTepoTpodHsblid. Poib hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH
SHEPTUH B KIETKE.

®dorocunre3. CBeToBas u TeMHOBas (a3bl orocuHTe3a. Peakiu dorocunreza. DPPeKTUBHOCTL (HOTOCHHTE3A.
3navyenue (GoTtocwHTE3a A KU3HM Ha 3emiie. BiusiHue ycnoBuil cpelpl Ha (QOTOCHMHTE3 M CIOCOOBI MOBBIMICHHS €T
MPOAYKTUBHOCTH Y KYJIbTYpPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3NpyoIre 6akTepun. 3HaUueHHe XeMOCHHTEe3a ISl )KU3HU Ha 3eMIle.

OHepreTudeckuii 0OOMEH B KiIeTKe. PacliernieHue BElecTB, BBIICICHUE H aKKyMYJIHPOBAaHUE DHEPTHH B KIIETKE.
Oranel dHepreTudeckoro obOmeHa. [nmmkomms. bpokenme um ero Buapl. KucmopomHoe OKWCI€HHE, W KIETOYHOE
neixanne. OxucnurensHoe Gpochopunupopanne. IPGEKTUBHOCTh I HEPTETUIECKOTO 0OMEHA.

Peakiun matpuunoro cuntesa. ['enernueckas nnpopmauust u JJHK. Peanuzanus renerudeckoid nHpopmanuu B
knetke. ['eHeTnyecknit ko u ero cpoiictea. Tpanckpunius — Marpuunbiii cuate3 PHK. Tpancnsust — Ouocunres oemnka.
Oransl TpaHcsiiud. KonupoBanue aMuHOKUCIOT. Pois pubocom B OnocuHTE3€ OeiKa.

Hexnerounsie ¢opmbl ku3Hu — BUpychl. Mctopus otkpeitus BupycoB (/. WM. UBaHoBckuit). OcobGeHHOCTH
CTPOCHUS ¥ KM3HEHHOrO NHKJIa BUpPYcoB. bakTtepmodaru. bonesnn pacreHuii, )KUBOTHBIX M 4YEIOBEKA, BHI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduiura genoseka (BUY) — Bo3oynurens CIIM/a. OOpaTHas TpaHCKpUMIHS, peBepTaza u
uHTerpasa. [Ipodunaktika pacnpocTpaneHust BUPYCHBIX 3a00JeBaHU.

JdemoHcTpaumu:

[oprpetsr: H. K. Konsrios, 1. U. Banosckuit, K. A. Tumupsizes.

Tabmumer n  cxemsl: «Tumel mmTaHusY, «Mertabonmsm», «MUTOXOHIAPHUS», «DHEPreTHYECKUl OOMEHY,
«Xnopomnact», «Portocunres», «Ctpoenne JHK», «Crpoenme u ¢yHKuMoHHpoBaHue reHa», «CuHTE3 Oenkay,
«enetnueckuii kony», «Bupyce», «bakreprodarn», «Ctpoenne u xxu3HeHHbId 1uki Bupyca CI1M/]a, Gakrepuodaray,
«Penmukanus JTHK».

Ob6opynoBanue: mopenu-amumkanmu «Yapoenue [AHK u Tpanckpunmms», «buocuuTe3 Oenka», «CtpoeHue
KJIETKW», MoJienb cTpykTypsl JTHK.

Tema 5. Pa3MHO:KeHUe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii Mk, nin XU3HEHHBIN LMK kieTkd. MaTepdasza m mutos. Ilpoueccsl, npoTekatonme B uHTEpdase.
Perukaruss — peakius MatpuyHoro cuntesa JIHK. Crpoenue xpomocoMm. XpoMOCOMHBI Ha0Op — KapUOTHIL
JIMIJIONHBIA W TamjIOWAHBIA XpOMOCOMHBIE Habopbl. XpomaTuiabl. LluTonornveckue OCHOBBI Pa3MHOXKEHHS H
WHIWBUAYAIBHOTO PAa3BUTHS OPTaHU3MOB.

Henenne xnerkm — wmuro3. Craaum wmuTo3a. [lporeccwsl, MpoHCXONAIIME Ha pPa3HBIX CTAAUSIX MHUTO3A.
buonornuecknii CMbICII MUTO3A.

[Iporpammupyemast TuOeIb KJIETKH — aroITO3.

@DopMbl pa3MHOXEHHUSI OPraHU3MOB: Oecroyioe W MoJIoBoe. Buapl 0ecnosioro pa3MHOMKEHHMS: JeJIEHHE HAABOE,
MOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHWE, BereTaTHBHOE pa3MHOXKeHHe. VICKycCTBEeHHOE
KJIOHUPOBAHHE OPTaHMU3MOB, €TO 3HAUEHUE I CEJICKINN.

[lonoBoe pa3sMHOXKEHHE, €TO OTIMYHS OT OECIIOIOTO.

Meiio3. Cranum wmeiio3a. IIpomeccel, mpoucxopsmiue Ha cragusix meiosa. IloBemeHme xpoMocoM B Meno3e.
Kpoccunrosep. bruonornueckuii cMbIC U 3HAaY€HHE MEH03a.

I'ameTorenes — npouecc 00pa3o0BaHuUs MMOJOBBIX KJIETOK Y KUBOTHBIX. I10I0BBIE Kee3bl: CEMEHHUKH U SUYHUKH.
OOpazoBaHre W pa3BUTHE IOJIOBBIX KIETOK — TameT (CIepMaro30uj, SHIEKIEeTKa) — CIIEPMATOreHe3 M OBOTCHE3.
OCc0OEHHOCTH CTPOCHUS SHUIEKIIETOK U criepMaTo30ua0B. OmionoTBopenue. [laprenorenes.

WnnuBupyansHoe pa3BuTHE (OHTOreHe3). DMOpHOHANBbHOE pa3BUTHE (dMOpHOreHe3). Jrtambl SMOPHOHAILHOTO
Pa3BUTHS Y MO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHE, racTpyisiuus, opraHorenes. IloctamOpuonanbHoe pa3BuTHE. THIBI
MOCTAIMOPUOHAIBHOTO PA3BUTHS: MIPSIMOE, HEMpsMOoe (JIMYMHOYHOE). BinsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (aKTOPEI,
CTIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJCTBA.

Poct u pasButHe pactenuil. OHTOreHe3 IBETKOBOTO PACTEHHA: CTPOEHUE CEMEHH, CTaIUN Pa3BUTHS.

Jdemoncrpanun:



Tabmump! 1 cxeMbl: «@OpPMBI Pa3MHOXKEHUS OPTAaHU3MOBY, «/[BOHHOE OTIOMOTBOPEHNE Y IIBETKOBBIX PACTCHHUIN,
«BereratuBHOE pa3sMHOKEHHE pAaCTCHHID», «Jlemenue kineTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHme
xpoMocoMbl», «Kietounslii nukm», «Pemmukauus JHK», «Mwurtos», «Meio3y», «lIpsimMoe W HempsiMoe pa3BUTHEY,
«["ameTorene3 y MIEKOHTAIONINX U YeloBekay, «OCHOBHBIC CTaIMU OHTOTEHE3a.

O6opynoBaHue: MHKPOCKON, MHKpompenapatel  «CrnepMaro3ouabl  MIEKONHUTAIONMEroy, <« Slimexnerka
MJICKOMUTAIONIeTo», «KaprokuHe3 B KIETKaX KOpEIIKa JIyKay, MarHUTHas MOJACNb-alIUINKaIus «JleJIeHne KISTKu»,
monens JJHK, Moznens MetadazHON XpOMOCOMBI.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI:

JlabopatopHast pabora Ne 3. «HabOmiomenme wmmTOo3a B KJIETKaX KOHYMKA KOpEIIKA JIyKa HAa TOTOBBIX
MUKpOIpenapaTax».

JlabopatopHas pabota Ne 4. «3ydeHne cTpOCHHUS TOJIOBHIX KIETOK HA TOTOBBIX MUKPOIPETIapaTaxy.

Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpenMer u 3amaum reHeTukd. Mcropus pa3BuTHs TeHETUKH. POJIb IIUTONOTMU M 3MOPUOJIOTUM B CTaHOBJICHUH
reHeTuku. Briiag poccuiickux ¥ 3apyOeKHBIX YUYEHBIX B Pa3BUTUE TCHETHKU. METO/bI TeHETUKH (THOPUIOIOTHISCKUM,
[UTOTEHETUYECKUI, MOJEKYJsIpHO-TeHeTHdecKuii). OCHOBHBIE TE€HETHYECKHe TIOHATHA. | eHeThdeckas CHUMBOJIHKA,
WCIIONIb3yeMasl B CXeMaxX CKPEUIUBaHUM.

3aKOHOMEPHOCTH HacJeI0BaHUs TPU3HAKOB, ycTaHOBIeHHbIe [. MenaeneM. MoHOruOpuaHOEe CKpeILIMBaHHE.
3akoH eamHO-00pa3usi THOPHIOB IEPBOTO IOKOJNICHHS. [IpaBWiio MOMHHHPOBAHHSA. 3aKOH PACIICIUICHHUS IPU3HAKOB.
I'umoTesa unctoTsr ramer. [lonHOE U HEMOTHOE JOMUHUPOBAHHE.

JdurnOpuaHoe ckpemyBaHue. 3aKOH HE3aBUCHMOTO HACIeJOBaHUS MpPU3HAKOB. lIUTOreHeTHYecKne OCHOBBI
TUTAOPUIHOTO CKpEIIMBAaHUA. AHANM3UPYOIIee CKpelrBaHue. Vcnonap30BaHWe aHAIM3UPYIOMIETO CKPEIIMBAHUS IS
OTIpe/IeTICHHs TEHOTHUIIA OCOOM.

CuerieHHOE HacieZoBaHKe Mpu3HakoB. Pabora T. MopraHna mo crerieHHOMY HacleoBaHuIO reHoB. Hapyienue
CIIETJIEHUS T€HOB B pe3yJbTaTe KPOCCHHTOBEpA.

XpOoMOCOMHas TEOpHS HACIEACTBEHHOCTH. | eHEeTHYECKHE KapThl.

I'eneruka mosa. XpoMOCOMHOE oOIlpeneieHne Ioja. AYTOCOMBI M TIOJOBbIE XpOMOCOMBI. ['oMoraMmeTHble U
rereporaMeTHble opranu3mbsl. HacnenoBanue Npu3HaKoB, CHEIUIEHHBIX C ITOJIOM.

N3menunBocTs. BUapl M3MEHYMBOCTH: HEHACIICACTBEHHAS! W HACJIENCTBEHHAs. Poib cpeapl B HEHACIIEICTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTHKAa MOAM(PHUKAIMOHHOW M3MEHYMBOCTH. BapHannoHHBIN psl W BapHallMOHHAs KpPHUBAas.
Hopma peakmun mnpusHaka. KonuuecTBeHHBIE W KayecTBEHHbIE IPU3HAKM M MX HopMa peakiuu. CBoiicTBa
MOIA(DUKAITMOHHON N3MEHIYNBOCTH.

HacnencrBenHass, WM T€HOTHUIIMYECKAs, M3MEHUYMBOCTh. KOMOMHATHBHAsA H3MEHYMBOCTHL. Mel03 H IIOJ0BOMH
mpolecc — OCHOBa KOMOMHATUBHON M3MEHYMBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kiaccudukanus MmyTauuii: TeHHBIE,
XpOMOCOMHEBIE, TeHOMHbIe. YacToTa ¥ MpUYUHBI MyTalmid. MyTareHHble (QakToOpbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacneacTBeHHOU n3meHunBoctu H. Y. BaBunosga.

BresniepHas HaclIeZICTBEHHOCTb U N3MEHYNBOCTb.

I'enetnka wyenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOJIBI TEHETHKH 4YEJIOBEKa: T'e€HEeaJOTHYECKHH,
ONM3HEIOBBIH, IUTOTCHETUYECKH, OWOXUMHYECKAN, MOJIEKyIsipHO-TeHeTnYecknii. CoBpeMeHHOe OmpeselieHue
TeHOTHUNA: IOJIHOTEHOMHOE CEKBEHHPOBaHWE, TEHOTHIIMPOBaHWE, B TOM 4mcine ¢ mnomoimbio [II[P-anamuza.
HacnenctBennbie 3a0oiieBaHMsI 4eJIOBEKAa: TeHHBbIE 00Je3HH, OONE3HH C HACIEICTBEHHOW NPeNpacrooKeHHOCThHIO,
XpoMocoMHbIe Oosie3n. CoMaTHYeCKUEe M reHepaTuBHbIe MyTanuu. CTBOJIOBbIE KJISTKHU. [IpUHIMIIBI 37J0pOBOTO 00pa3a
KU3HU, JUATHOCTUKH, POPIIAKTUKHA ¥ JICYCHUS T€HEeTHUECKUX Ooyie3Hel. MeInKOo-TeHeTHIeCKoe KOHCYIbTHPOBAHHE.
3HaueHUE MEUITMHCKON TeHETUKY B MPEJAOTBPALICHUN U JICYCHUN TeHETHUECKUX 3a00JIeBaHUH UeIoBeKa.

JdemoHcTpauuu:

[optpetsr: I'. Mengens, T. Mopras, I'. ne ®pus, C. C. Yerepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumer 1 cxembl: «KMOHOTHOPHTHOE CKPEIUBAHIE W €T0 IUTOTEHETHYECKasi OCHOBA», «3aKOH pacCIICIUICHUs U
€ro IUTOreHeTHYEeCKasi OCHOBa», «3aKOH YMCTOTHI TaMeT», «Jurubpuanoe ckpemmBanue», «LluTonornyeckue OCHOBBI
JTUTUOPUTHOTO CKpelMBaHus», «Meiio3», «B3amMojeiicTBue ayienbHBIX TeHOB», «['@HeTHdecKkne KapThl pPacTeHUH,
JKUBOTHBIX M 4elloBeKay, «['eHeTnka momnay, «3aKOHOMEPHOCTH HACIle[OBaHUs, CUEIUICHHOTO ¢ TojoM», «KapnuoTwurisl
YCJIOBCKAa M KXHUBOTHBIX), «BI/IJII)I U3MCHYUBOCTHY, ((MO,ZII/I(i)I/IKaHI/IOHHaﬂ N3MCHYNBOCTBH), ((HaCHeIIOBaHI/Ie pe3yc-
(akTopay, «I'eHeTrka rpynn KpoBu», «MyTarimoHHAs H3MEHYUBOCTHY.

OGopynoBanue: Mojenu-anmukanuu — «MoHOTHOpUIHOE —CKpemuBaHue», «HenomHoe goMuHUpOBaHUEY,
«lurubpuaHoe ckpemuBanuey, «[lepekpéct XxpoMocoM», MUKPOCKOIT M MUKpoTtipenapat «/Ipozoduna» (Hopma, MyTanuu
(hopMBI KPBUTEEB B OKPACKH Tena), Tepoapuii «I 0pox OCEBHOM.

JlabopaTopHble M NpaKTHYeCKHe PadOTHI:

JlaGoparoprass pabora Ne 5. «M3ydeHue pe3yibTaTOB MOHOTHOPHUIHOTO W JUTHOPUIHOTO CKPEUIUBAHHS Y
Np030(UITBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

Jlaboparopras padora Ne 6. «M3ydyeHne MoaubUKAIMOHHON W3MEHYHBOCTH, TOCTPOSHUE BaPUAIIMOHHOTO psila U
BapHallMOHHON KPUBOW».

JlaGoparopHas pabota Ne 7. «AHayiu3 MyTanui y Apo30(HIibl HA TOTOBBIX MUKPOIIpENapaTax.



[Ipaxtrueckast padora Ne 2. «CocTaBiieHe U aHAIH3 POAOCIOBHBIX YETIOBEKaY.

Tema 7. Cenexnnst opranu3MoB. OCHOBBI OMOTEXHOJIOT MH.

Cenekius Kak HayKa M Ipolecc. 3apokAeHHUE celleKiuu U nqoMmectuxanus. Yuenue H. . BaBuiosa o nentpax
MPOUCXOXKIIEHUSI W MHOTOO0Opa3wsl KyJIbTypHBIX pacTeHui. LIeHTpHl MpPOMCXOXXIACHHWS JOMAIIHUX >KUBOTHBIX. CopT,
MOpo/ia, MITaMM.

CoBpeMEHHBIC METOJBI CeNCKIMU. MacCOBBI U WHAMBHIYaJIbHBIA OTOOPHI B CEJCKIUM PACTCHUN W KUBOTHBIX.
Omnenka 3kcrepbepa. biuskopoacTBeHHOE CKpemuBaHue — UHOpuAWHT. Yucras nuaus. CKpelvBaHUE YUCTHIX JIMHUMH.
I'ereposuc, nnm rubpuanas cuna. HeponcTBeHHOe ckpemmBanue — aytopuamar. Otman€HHas TuOpuau3amus u e€
ycnexu. VICKyCCTBEHHBIM MyTareHe3 M TONydeHHe MOJUILTONIOB. JIOCTIDKEHHsS CEeNIeKIUW PACTeHHH, XKUBOTHBIX W
MHKPOOPTAaHU3MOB.

buotexHomorns Kak OTpacib MPOW3BOACTBA. | eHHas WHKEHEpHs. DTambl co3maHus pexkomOmnantHod JIHK u
TpaHCTEeHHBIX OpraHn3MoB. Kierounas nmxenepus. Kinerodnsie KynsTypsl. MUKPOKIIOHATHFHOE PA3MHOKEHHE PACTEHHIA.
KitonupoBaHue BBICOKONPOYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHM3MOB. DKOJIOTUYCCKUE W 3TUYCCKHUE MPOOJICMBI.
I'MO — reHeTryecKku MOAU(PHUIIMPOBAHHBIC OPTaHU3MEI.

HemoHcTpanmu:

Hoptpetsr: H. U. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. VBaHoB.

Tabnunpl u cxembl: kapra «lIeHTpBI TPOUCXOXIEHWS W MHOrooOpasusi KyJabTYpPHBIX pacteHui», «llopomsl
JOMAITHUX JKABOTHBIX», «CopTa KyIbTYpPHBIX pacTeHui», «OtmanéHnas rudpuanzanus», «Pabotel akagemnka M. O.
UsanoBay, «llomumionams», «OO0BEeKTel OwmoTexHONMOTHWY», «KileTouHBIE  KYyIbTYphl W KIOHHPOBaHHUEY,
«KoncTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSKH ITUTIONOB M KOPHEIUIOAOB JTUKWUX (OPM M KyIbTYpHBIX COPTOB pacTeHUH, repOapwuii
«CenbCKOX03SIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

Oxckypeusi «OCHOBHBIE METOMBI U JOCTHIKEHUS CEJCKIIMU PaCTCHUM U KUBOTHBIX (Ha CENEKIMOHHYIO CTaHITHUIO,
IUIEMEHHYIO (DepMy, COPTOWCIIBITATENBHBI y4YacTOK, B TEIIMYHOE XO3SHCTBO, JTAOOPATOPHI0 arpOyHHBEPCUTETa HITH
Hay4HOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOIMOHHAS OHOJIOTHS.

[IpenmochuIKN BOSHUKHOBEHUS 3BOIIOIMOHHON TEOPUH. DBOITIOIMOHHAS TEOpHs U e€ MecTo B Ononoruu. Bimsaue
SBOIIONIMOHHON TEOpHHU Ha Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeuzerenbcTBa  dBoONIONMU.  [lameoHToNOTMYECKHME:  TOCIEAOBATEIBHOCTh  TOSIBICHHS ~ BHJIAOB B
MaJICOHTOJIOTMUECKOM JICTONHUCH, TepexoiHble (QopMbl. buoreorpaduueckue: CXoACTBO W pasauuue (ayH u (iop
MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOJICTBA M pasNuuvs HSMOPHOHOB PAa3HBIX BHJIOB T03BOHOYHBIX. (CpaBHHUTENHHO-
AaHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOIMYHbIC, PYAUMEHTAPHbIC OpPTaHbl, aTaBH3MbI. MOJEKYISPHO-OMOXUMHYECCKHE:
CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IyTeH y BCEX OPTaHU3MOB.

OpomroriionHas Teopus Y. [lapsuna. IIpearnochuiki BOZHUKHOBEHHS JapBUHU3MA. [IBIKYIIHE CHIIBI 3BOJFOIHH
BUZOB 10 JlapBuHYy (M30BITOYHOE PAa3MHOXKEHHE IPH OTPAaHMYCHHOCTH PECYpPCOB, HEOIpeAciEHHAsT W3MEHYUBOCTH,
0opn0a 3a CylecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopus sBomtonuu (CTD) u e€ 0CHOBHBIE MTOJIOKEHUS.

MuxkposBoumorus. [Tomynsiiys kak eInHUIA BUIA ¥ SBOJIIOIHH.

JBwkymme cuibl ((GakTopbl) SBOJNIONMH BHJIOB B TpUpojae. MyTallMOHHBIM Tpolecc ¥ KOMOMHATHBHAS
M3MEHYNBOCTH. [lonmymnsironHbIe BOHEI 1 Apetid reHoB. M3omsnus u Murpanys.

EctectBenHsIi 0TOOp — HampaBisAtoNHiA (haKTOp IBOIIOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoONIeHHOCTh OpraHM3MOB KakK pe3ysbTar dBOMIONHMH. [IpuMepsl NpHUCHOCOONCHUH Yy OpTraHM3MOB.
ApomMopdo3bl 1 UIUO-aJaNTALHH.

Bung u Bunmoo6bpasoBanme. Kpurepun Buma. OcHoBHble GOpMBI BHI000pa3oBaHUs: reorpapuyueckoe,
9KOJIOTUYECKOE.

MakposBomoriusi.  Dopmbl  3BoIONMK:  QUIIeTHYECKas, JIUBEPreHTHAs, KOHBEPreHTHas, MapajlieibHasl.
HeoOpaTuMocTh 3BOITIOIUH.

[IpoucxoxneHre OT HeCHeNUANN3UPOBAaHHBIX MpeakoB. [Iporpeccupyromasi crenuanu3anys. AJanTHBHAS
paauanys.

JdeMoHcTpanmnu:

Hoprpersr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, . Mromnep, A. H.
CeBep11oB.

Tabmuuel n cxembl: «Pa3BuTHe OpPraHMYEecKOro Mupa Ha 3emie», «3apoIblIM MO3BOHOYHBIX >KHBOTHBIXY,
«ApxeonTepHukc», «Dopmbl O0pEObI 3a cyliecTBoBaHHE», «EcTecTBeHHBINH 0TOOPY», «MHOroo0pasue copToB pacTeHUR,
«MHoroobpa3ue  mMopoJ  JKUBOTHBIX», <«llomymsimumy, «MyTampoHHAsS  WU3MEHUYHUBOCTH»,  «ApomMopdo3b,



«Manoananramumy», «O01mas gereHepanus», «JBmxyiye cuibl 3Boaronun», «Kapra-cxema mapiipyra myremectsus Y.
HapBuHa», «bopbba 3a cyiiecrBoBanue», «IIpHucrnoco0IeHHOCT, OpraHu3MoBy, «I eorpaduueckoe BHI00Opa30BaHHUEY,
«JKOIOTHYeCKOe BUAO0OPA30BAHUEY.

OO6opynoBaHue: KOJJIEKIMS HAaCEKOMBIX C Pa3JIMYHBIMU TUIAMM OKpPAcKd, HAOOp IUIONOB U CEMsH, KOJUICKIHS
«I[IpuMephl 3aIIUTHBIX MPUCHOCOONIEHUH Y >XMBOTHBIX», MoJelb «OCHOBHBIE HAIPaBICHUS HBOJIOLMNY, O00BEMHAsS
Mozenb «CTpoeHne roJI0BHOIO MO3ra ITO3BOHOUHBIX.

Buoreorpaduueckas xapta mupa, Kowieknus «@DopMbl COXpaHHOCTH HCKOMAEMBIX JKMBOTHBIX W PAaCTCHHUI,
Mmozenp anmiukanus «Ilepekpéct xpomocom», BnaxHble npenapatsl «Pa3Buthe HacekoMoro», «Pa3BuTHe ISATyLIKNY,
MuKporpenapat «Jpo3oduna» (Hopma, MyTaruu GpopMbl KPEUTHEB H OKPACKH TEIA).

JlabopaTopHble M MpaKTHYeCKHe PadoTHhI:

JlabopatopHas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTtopnas padota Ne 2. «Onmcanue mprucIioco0JeHHOCTH OpraHu3Ma B €€ OTHOCHTEIHHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHE U Pa3BHTHE KU3HU HA 3eMuie.

JloHayuHble TpEACTaBICHUS O 3apOKICHUM KU3HU. HayuHble rumore3sl BO3HMKHOBEHHUS JKHM3HH Ha 3eMmie:
abroreHes u nmaHcrepMmus. XUMHUYECKas 3BOMIOLUSA. AGHOTCHHBIH CHHTE3 OPTaHMUYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKcIepUMEHTAILHOE TTOATBEPKACHNE XUMHUYECKOH 3BOMIOLMU. HavanbHble 3Tanbl OMoJI0rnyeckoi somonyn. [ nnoresa
PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP W BOSHMKHOBEHHE MPOTOKJIECTKH. [IepBble KIETKH M WX SBOJIOLHSL.
dopMupoBaHUEe OCHOBHBIX I'PYIII KUBBIX OPIaHU3MOB.

PazsuTie xu3HM Ha 3emite 1Mo 3paM u nepuomaM. Karapxeit. Apxelickas u nmpotepo3oiickas dpsl. [laneo3oiickas
apa ¥ e€ meproIbl: KeMOPUICKUN, OPJJOBUKCKUH, CUITyPUICKUHN, IEBOHCKUI, KAMEHHOYTOJIbHBIHN, IEPMCKHIA.

Me3o3oiickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEIIOBOIA.

KaitHo3oiickas 3pa u e€ nepuoabl: NajieoreHOBbIA, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.

XapaKTepI/ICTI/IKa KiimMaTa MW TCOJIOTMYCCKUX IIPOLICCCOB. OCHOBHBIE 3TaIbl OBOJIIOLOMU PACTUTCIIBHOIO U
XKHUBOTHOTO MHpa. ApoMopdo3bl y pacTeHWl W KMBOTHBIX. llosiBlieHWE, pacuBeT W BBIMHUPAaHWUE TPYII IKHUBBIX
OPTaHH3MOB.

Cucrema opraHMuecKkoro Mupa Kak oTpakeHue 3Boonuyd. OCHOBHBIE CHCTEMAaTUUYECKHE I'PYIINbI OPraHU3MOB.

OBoITIONMS YenoBeKka. AHTPOIOIOT U Kak Hayka. Pa3zBuTue mpecTaBieHuil 0 IpOUCX0KICHUH YelloBeKa. MeToIbl
n3y4yeHHs aHTponorenesa. Cxo[CTBa U pa3inuiMs YeI0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE ITOJIOKCHHUE YEIIOBEKa.

HBwkymme cwunel  (pakTopsl) aHTpomoreHe3a. HaciieZcTBeHHass WM3MEHUYHMBOCTh W €CTECTBEHHBIH OTOOD.
OOuiecTBeHHBI 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYAa, MBIIIICHHE, PeUb.

OCHOBHBIE CTaIMM U BETBHU HBOJIIOIIMM YEJIOBEKA: ABCTPAJIONUTEKHU, UenoBeK ymeinbld, YenoBeK MpsMOXOASIINN,
UenoBek HeaHIepTaNbCKuid, YemoBek pasyMHBIA. HaxoIkw MCKOMAaeMbIX OCTAaTKOB, BpEMS CYIIECTBOBaHUs, 001acTb
pacnpocTpanenusi, 00bEM TOIOBHOTO MO3Ta, 00pa3 KH3HH, OPYAHUSI.

Uenoseueckrne packl. OCHOBHBIE OONBIIME pachl: eBponeouaHas (eBpa3uiickas), HErpo-aBCTPAIONIHAS
(3kBaTopHanbHAsA), MOHroJIOMgHas  (a3MaTCKO-aMepHKaHCKas). YepTbl  NPHCIIOCOOJICHHOCTH — MpeACTaBUTEEH
YeJIOBEYECKUX pac K YCIOBHSIM CyliecTBoBaHUs. EnnHcTBO yenoseyeckux pac. Kputuka pacusma.

JdemoHcTpauuu:

oprpetsr: ®@. Penn, JI. ITactep, A. W1. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmuuel u cxemsl: «Bo3HukHoBeHne CoiaHEYHOH cucteMbl», «Pa3Butue opranndeckoro Mupay», «PacturenbHas
kietka», «KuBoTHas kinetka», «lIpokapumornueckass kietka», «CoBpeMeHHas CHCTeMa OPTaHUYECKOTO MHpPay,
«CpaBHEeHHE aHATOMHYECKHMX YEpPT CTPOCHHUs 4YeloBeKa U YeNOBEeKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MecTa
MAJICOHTOJIOTMYECKUX HAaXOJIOK IIPEKOB COBPEMEHHOI0 4elloBeKay, «JlpeBHelmme moam», «/Ipesuue monu», «llepBrie
COBpEMEHHBIE JIIOTN», «YeT0BEeUECKUE pachl».

Ob6opynoBanue: Mysspku «IIponcxoxaeHne 4enoBekay (OI0CThI aBCTPAIONHUTEKA, TUTEKAHTPOIIA, HeaHepTalbla,
KPOMaHBOHIIA), CIENKH WM H300paKeHUs] KaMEHHBIX OpPYAMH MNEpBOOBITHOIO dYeJoBeKa (KaMHHM-YONIEpbl, pyOuia,
cKpe0iia), TEOXPOHOJIOTHYECKas TAOIMIa, KOJIIEKIHs «POpMBI COXPaHHOCTH HCKOMIAEMbIX )KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[Ipaktnueckas padora Ne 1. «/3ydeHne ncKonmaeMbIX OCTaTKOB PACTEHUN M KMBOTHBIX B KOJUIEKLHAX).

OKcKypcus «DBOJIOLMS OPraHMYECKOro MUpa Ha 3emJie» (B eCTeCTBEHHO-HAYUHBIH WM KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMbl U OKpY:Kalouias cpeaa.

OKoJjorus Kak HayKa. 3aJaqd W Pas[eibl AKOJIOTHU. METOAbl IKOJOTHYECKHX HCCIIEOBAHUN. DKOJIOrHYeCKOoe
MHUPOBO33pEHHE COBPEMEHHOTO YENIOBEKA.

Cpezuﬂ obouTaHus OpraHU3MOB: BOJIHasA, HA3EMHO-BO3AylIIHAA, IOUYBCHHAA, BHYTPUOPTraHU3MCHHAs.

Okojoruueckue (akTopel. Knaccudukaius 3KOJIOTHYECKHX (PAKTOPOB: aOMOTHUYECKHE, OHOTHUYECKUE M
aHTponoreHHsle. [leficTBie HKOIOrMYeCKUX (PakTOPOB HA OPraHU3MBIL.

AbGuoTtnueckue (axkTOpbl: CBET, TeMIlepaTypa, BiaxHocTb. Poronepuonusm. [lpucnocobieHus opraHu3smMoB K
JIeHCTBUIO abnoTHYeCKHX (DakTOpoB. Bronornieckue puTMBI.

Buotnueckue Qakropel. Bumel OMoTHYECKMX B3aMMOJEHCTBHIl: KOHKYPEHLUS, XHUIIHUYECTBO, CUMOHMO3 M €ro
¢opmbl. [lapasutusm, koomepauusi, MyTyaJu3M, KOMMEHCaIM3M (KBapTUPaHCTBO, HaxJeOHHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHUE OMOTUIECKUX B3aUMOJICHCTBUM VIS CYIIIECTBOBAHHUS OPTaHN3MOB B IIPHPOIHBIX COOOIECTBAX.



OKOJIOTHYECKUE XapaKTEPUCTHKU MOMyJssilud. OCHOBHBIE IOKAa3aTeIM IOMMYJIALUH: YUCIEHHOCTb, IUIOTHOCTS,
POXIaEMOCTh, CMEPTHOCTD, IPUPOCT, MUrpalysl. J[MHaMHUKa YUCIEHHOCTH HOIYJISIIUU U €€ peryJisius.

JdeMoHcTpanmnu:

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, 3. ['ekkensb.

Tabmuubl u cxemsl: kapra «IIpupomusie 30HBI 3emmum», «Cpeasl OOMTaHHS OPraHU3MOBY, «DoTOmEPHOIU3IMY,
«[omynsiumy, «3aKOHOMEPHOCTH pOCTa YMCICHHOCTH MOMYyJISIIiK HHPY30pHH-Tyhenbkm», «[InumieBbie nenm.

JlabopaTopHble M NPpaKTHYeCKHe PadOTHI:

Jlaboparopnas padora Ne 3. «Mopdomorndeckrne 0COOCHHOCTH PACTCHHUM U3 Pa3HBIX MECT OOUTAHUD).

JIaboparopnas pabora Ne 4. «BrnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padora Ne 2. «Ilogcy€t MIOTHOCTH MOMYJISIHA Pa3HBIX BUOB PACTECHUI.

Tema 4. Coo01uecTBa U IKOJOIrHYeCKHe CUCTEMBbI.

Coo0mectBo opraHuzMoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BHIOBAs, MPOCTPAHCTBEHHAS, TpOoduIecKas
(numesas). Bungpl-nomuHanTel. CBsi3U B OMOIICHO3E.

Okonoruueckue cucteMbl (d9kocuctembl). [lonsitne 00 skocucteme u OuoreomeHoze. DOyHKIMOHATBHBIE
KOMIIOHEHTBl JKOCHUCTEMBI: IPOAYLEHTH, KOHCYMEHTBI, PEOyLEeHThl. KpyroBopoT BEIIECTB M IIOTOK 3HEPrHHM B
skocucteme. Tpoduueckue (muiieBble) ypOBHM dKocucTeMbl. [lumeBbie memu u cetd. OCHOBHBIE MOKa3aTenu
9KOCHUCTEMBI: OHMoMacca, MPOAYKIHA. JKOJIOTHYECKHUE MHpaMHIbL: MPOAYKIHH, YHCICHHOCTH, OmMomacchl. CBOMCTBa
9KOCHUCTEM: YCTOHYHUBOCTh, CAaMOpPEryisanus, passurue. Cykueccusl.

[Ipupozanbie F3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOT'O MIIN IIMPOKOIUCTBEHHOTO JIECA.

AHTPOIIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBL. Y pO03KocHcTeMBbI. bronornueckoe u X03siCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM H yPOO3KOCHCTEM.

Buopasnoobpasue kak ¢akTop ycTOHIHBOCTH 3KocucTeM. CoxpaHeHrne OHOIOTHYECKOro pa3HooOpa3us Ha 3emIie.

VYuenne B. . Bepuaackoro o 6uocdepe. ['panuiiel, coctaB U cTpykTypa 6uocdepsl. JKuBoe BEIIECTBO H €T0
¢ynkunu. OcobeHHocTH Omocdepbl Kak rioOanbHOW 3KOcHCTeMBl. J[MHamMuyeckoe paBHOBecME M OOpaTHas CBs3b B
ounocdepe.

KpyroBopoTsl BeliecTB U OMOTC€OXMMHUYECKUE LUKJIBI 3JEMEHTOB (yrjiepoja, a3oTa). 30HAIBHOCTh OHochephl.
OcHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Omocepe 3emmn. AHTpONOreHHbIE W3MEHEHHs B Ouocdepe. ['mobanbpHBIE 3KOJIOTHUYECKHE
MPOOIIEMBI.

CocymiecTBoBaHue NpUpoAbl W 4YenoBedecTBa. CoxpaHeHue OMOpa3zHOOOpas3usi Kak OCHOBA YCTOHYMBOCTH
6uocdepsl. OcHOBA PALMOHAIBHOTO YIIPABICHUS IPUPOAHBIMU PECYpPCaMH U UX UCHOJIb30BaHKE. JlocTmkeHus: Onojaorun
U OXpaHa OpUPOJIBL.

JdemoHcTpauuu:

[oprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwuii.

Tabmuuer u cxemsl: «llumessle nenm», «buonenos: cocrtaB u crpykrypa», «llpupoausie cooOmectBa», «Llenu
NUTaHus», «OKojoruyeckas nupamuga», «buocdepa u uenoBek», «IKocHUCTEMa MIMPOKOJIUCTBEHHOTO Jiecay,
«QKocucTeMa XBOWHOTO Jieca», «buoreHo3 Bomoéma», «ArpoueHo3», «lIprMepHble aHTPOIOr€HHBIE BO3JEHCTBHUS Ha
npupoay», «BaxHelne HCTOYHMKHN 3arpsi3HEHHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BakHeiIas cocTaBisroLIas
ouocheps», «DaxkToppl nAerpazanuu 1ousBy, «llapHukoBbI 3PdexT», «DakTopel PaIUOAKTUBHOIO 3arpsi3HEHMS
ouochepb», «O0mas crpykrypa ouocheps», «Pacmnpoctpanenue xu3Hu B ouochepe», «O30HOBBIN dkpaH Ouocheps»,
«Kpyrosopor yriepona B 6uocdepe», «kKpyroBopoT a3ota B Ipupoe».

Ob6opynoBanue: Mojaenb-anmukanus «Tunuunele OMOLEHO3bI», repbapuil «PacturtensHble coobuiecTBay,
Kosuteknuu «buoreHos», «BpenuTtenu BaXHEWIINX CENbCKOXO03SIMCTBEHHBIX KYJIbTYp», FrepOaprun U KOJUIEKIIMU PACTEHHUI
W JKUBOTHBIX, MpPHHAJUIeKAIIME K pPa3sHBIM OKOJOTHYECKHM TpymnmaMm onaHoro Buaa, Kpachas kuura Poccuiickoif
denepanyu, H300paskeHUs OXPaHSIEMbIX BUIOB PACTEHUN U dKUBOTHBIX.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HOJIOTA fak HayKa 05 https://m.edsoo.ru/7f41¢292
JKuBEIE cUCTEMEBI U UX OpraHu3amus 1 1 buGnuorexa [IOK
p I https://m.edsoo.ru/7f41¢292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
KuzneneaTenbHOCTb KJIETKH 6 bubmmorexa OK
g https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 0.5 1 bubnmnoreka HOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 2 15 bubnuoreka [{OK
OpPraHu3MOB ’ https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 ) bubnunorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
PesepBHOE BpeMs 1 bubmmorexa TIOK
P P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 1 1
OBomtonHoHHas OHoNOrHA ? https://m.edsoo.ru/7{41cc74
) Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 0.5 05 bubnnorexa [JOK
3emie ' ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpeia 5 1 bubmorexa HOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 1 hitps-//m.cdsoo.ru/7f4 174
bu6nmorexa LIOK
5 P 2
C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosunyecTBo 4acoB Aara wsytens JAEKTPOHHEIC
uudposeie
n/ Tema ypoka
u Beero Konrpoubnbie  IIpakruyeckue 10a 106 o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypcbl
05.09.2023  bubnuoteka [JOK
https://m.edsoo.ru/863¢
buonorus B cucreme Hayk 1 06.09.2023 6122
https://m.edsoo.ru/863e
632a
MeToap! IT03HAHUS JKUBOH 12.09.2023
npupoasl. [IpakTraeckas
p§6(F))Ta Ne 1 I<)<I/IcnOJII>30Ba.HI/Ie bubmorera [JOK
) 1 0.5 13.09.2023 https://m.edsoo.ru/863e
pa3IMYHBIX METO/I0B NPU 6122
W3YYEHUU OMOJOTHYECKHIX
00BEKTOB
BHONOIHICCKIE CHCTEMbL 19.09.2023 bu6mmoreka [IOK
’ 1 1 20.09.2023 https://m.edsoo.ru/863e
MIPOIIECCHI U UX U3YUYCHHE
6564
XUMHUYECKUN COCTAB KIIETKU 26.09.2023 bubmmorera [TOK
' 1 27.09.2023 https://m.edsoo.ru/863e
Bojna u MmunepanbHbie cou
674e
Berki. CocTas i CThOCHHE 03.10.2023 bubmuoreka [JOK
6 ' P 1 04.10.2023 https://m.edsoo.ru/863e
€JIKOB 6b72
o — 10.10.202
€PMEHTBI 1 0.5 11.10.2023 0.10.2023 = bubmuoreka [IOK
OMOJIOTHYCCKHIE https://m.edsoo.ru/863e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

KaTaJIn3aTOPhI.
JlaGopaTtopnast pabota Ne 1
«3yueHne KaTaTuTUYECKOU
aKTHBHOCTH ()epMEHTOB (Ha
npUMepe aMHIIasbl WK

KaTaJasbl)»
17.10.2023 bubmuorexa [JOK
7 Vriesoasl. JIumuasl 18.10.2023 https://m.eds00.ru/863¢
6870
HyKJICHHOBBIC KHCIOTHI, 24.10.2023 bu6mmoreka [IOK
8 25.10.2023 https://m.edsoo.ru/863¢
ATD
6d5¢
VICTOpHS 1 METOMBI H3yHCHHUA 07.11.2023 bu6mmoreka [IOK
9 08.11.2023 https://m.edsoo.ru/863¢
kieTku. Kinerounas teopust
6e88
10 Knetka kak 1enoctHas xKuBast 15.11.2023 14.11.2023
cucrema
CrpoeHnue 3yKapuoTHYECKON 21.11.2023
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue Bu6nmorexa [{OK
CTPOEHUS KJIETOK PACTECHU, https://m.eds00.ru/863¢
11 KUBOTHBIX, TPHOOB U 0.5 22.11.2023 6ff0
OaxTepuil Mol MUKPOCKOIIOM https://m.edsoo.ru/863e
Ha TOTOBBIX 716¢
MHUKpOIIpenaparax u ux
OTIMCAaHHUE»
OGMet BeIeCTs win 28.11.2023 = bubmuoteka [JOK
12 29.11.2023 https://m.edso0o.ru/863¢

MeTa00JIu3M

766¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

05.12.2023  bub6muoteka [{JOK
13 dortocunTe3. XeMOCHHTE3 06.12.2023 https://m.edso0o.ru/863¢
7¢98
12.12.2023 = bubmuoteka [{JOK
14 DHepreTUYecKuii 0OMeH 13.12.2023 https://m.edsoo.ru/863e
Taae
JKU3HEHHEIN UK KIETKH. 19.12.2023
Jenenue kiaeTku. MuTos.
JlabopaTtopnast pabota Ne 3 bubnunoreka [JOK
15 «Habmroienne MuTo3a B 0.5 20.12.2023 https://m.eds00.ru/863¢
KJIETKaX KOHYHMKA KOpEIIKa 7dc4
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
BrocHHTes Genka, Peakus 26.12.2023 bu6mmoreka [IOK
16 27.12.2023 https://m.edsoo.ru/863¢
MaTPUYHOTO CUHTE3a 796e
TpaHCHAINL — GHOCHHTES 09.01.2024  bubmuoteka [JOK
17 10.01.2024 https://m.edsoo.ru/863¢
Oenka
796¢
HeKiTeToumbie opMBl FKH3HH 16.01.2024  bubmuoteka [IOK
18 0.5 17.01.2024 https://m.edsoo.ru/863e
— BHUPYCHI 7540
23.01.2024 bu6mmorexa [IOK
DOPMEL PASMHOKEHHS https://m.edsoo.ru/863¢
19 24.01.2024 81b6
OpTaHi3MoB https://m.edsoo.ru/863¢
831e
30.01.2024  bubnuoteka [JOK
20 Meiio3 31.01.2024 https://m.edsoo.ru/863e

Tf4a



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE 06.02.2024
ITOJIOBBIX KJICTOK.
O1m1010TBOpPEHUE. bubmuorexa [JOK
21 JlaGopaTtopnas padora Ne 4 0.5 07.02.2024 https://m.edsoo.ru/863e
«3yuenue cTpoeHus 81b6
ITOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»
VIS THBHIyAIbHOE PASBETHE 13.02.2024  bubmuoteka [IOK
22 R 14.02.2024 https://m.eds00.ru/863¢
8436
T'enetnka — HayKa o 20.02.2024 Bubnuoreka LHOK
23 HACJICACTBEHHOCTH U 21.02.2024 https://m.edsoo.ru/863¢
U3MEHUYHUBOCTH 8612
3aKOHOMEPHOCTH 27.02.2024
HACJICJIOBAHMSI IPU3HAKOB. Bubmorexa ITOK
24 28.02.2024 https://m.edsoo.ru/863e
MonorubpuaHoe
8878
CKpEIIUBaHHE
JurnbpuaHoe cKpemmrBaHue. 05.03.2024 Bbubnuorexa LIOK
25 3aK0H HE3aBUCUMOTO 06.03.2024 https://m.edsoo.ru/863e
HacJeI0BaHus IIPU3HAKOB 89a4
CrenieHHOE HacaeI0BaHHUE 12.03.2024
npu3HakoB. JlaboparopHas
pabota Ne 5 «/3yuenue
bubmuorexa [JOK
06 PeSyIHTaton 0.5 13.03.2024 https://m.edsoo.ru/863e
MOHOTHOPHUIHOTO U 860
JTUTHOPHTHOTO CKPEITUBAHUS T
y Ip030(UITBI HA TOTOBBIX
MUKpOTIpenaparax»
27 I'enetuka mogna. 20.03.2024 19.03.2024 bu6mmoreka [IOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

HacnenoBanue npu3HaKkos, https://m.edsoo.ru/863e

CIICTIJICHHBIX C ITOJIOM 8c60

H3MeHYnBOCTS. 02.04.2024

Henacnencreennas

U3MEHUYUBOCTb.

Jlaboparopnas pabota Ne 6. bubnnoreka [HOK
N3yuenue 1 0.5 03.04.2024 https://m.edsoo.ru/863e

MO (PUKALTMOHHON 8efe
WU3MEHUYUBOCTH, IIOCTPOEHUE
BapHaLlMOHHOIO psiJia U
BAapUALIMOHHON KPUBOI»

Hacnencrsennas 09.04.2024
W3MEHYUBOCTb. B 1IOK
a6 6ora No 7. n0IMOTEKA
29 abopatopaz pav ord 0.5 17.04.2024 https://m.edsoo.ru/863¢
«AHanu3 MyTanun y Sefe
Jp030(UIIBI HA TOTOBBIX —
MUKpOTIpEnapaTax»
16.04.2023 bubmuorexa [JOK
30 I'eHernka uemoBeka 24.04.2024 https://m.edsoo.ru/863e
8d78
Pe3epBHbIil ypok. 23.04.2023
31 O0o001IeHNE TT0 TEME 08.05.2024
«HacneacTBeHHOCTD U
W3MEHUYUBOCTHh OPTaHU3MOBY
Cetexiuis Kax HayKa i 07.05.2024  bubGamoteka [IOK
32 K 15.05.2024 https://m.edso0o.ru/863¢
porecc 914
13 MeToapl U JOCTHIKEHUS 21.05.2024 14.05.2024 = BubGmmoteka IIOK

CEJIEKI[UU PACTCHHUI 1

https://m.edsoo.ru/863¢e



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

KHUBOTHBIX

9214

34

buorexHoorusa kax oTpaciib
IMPpOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

2.5

22.05.2024

21.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e
9336



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLUS U METObI €€ N3YUEHUS 1 bubmorexa HOK
B 8 " 06.09.2023  https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [JOK
00 3BOJIIOLUU 13.09.2023 | https://m.edsoo.ru/863¢9570
bubmuoreka [JOK
3 M 1 1
HKpOIBOIONHA 20.09.2023 | https://m.edsoo.ru/863e¢9cle
[Tomymsimus Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JII;60 I.':llTo HI;ﬂ aborta JI\;O 1 1 0.5 bubmmorexa LOK
paTOpHA p B ’ 27.09.2023 | https://m.eds00.ru/863¢99¢c6
«CpaBHEHUE BHJIOB T10
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(hakTOpbI) SBONIOIHIH 04.10.2023  https://m.edsoo.ru/863e9da4
. bubnmuotexa [JOK
6 E 0 1
CTCCTBEHHBII OTOOP 1 €ro popMI 11.10.2023  https://m.eds00.ru/863e¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas | 0.5 bubnuorexa [JOK
pa6ora Ne 2 «Omucanue ' 18.10.2023  https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCHUTEIHHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubmuorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

>KA3HU Ha 3eMIie)

MAaKpO3BOJIFOLIMU 25.10.2023 | https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIONNN 08.11.2023
10 Wcropus xu3Hu Ha 3emiie 1 METO/bI
€€ U3y4eHUs 15.11.2023
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumoreka [IOK
Ha 3emuie 22.11.2023 | https://m.edsoo.ru/863ea5a6
12 PazuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
U [IepHuoJIaMm 29.11.2023 | https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnunoreka [JOK
«M3ydyeHne UCKONIaEMbIX OCTAaTKOB 06.12.2023 = https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUTCKIIHSIX )
14 CoBpemeHHas cuctema bubnnorexka [JOK
OpPraHM4YeCKOro MUpa 13.12.2023 = https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa bu6mmoreka [IOK
(anTpomorenes) 20.12.2023  https://m.edsoo.ru/863eac2c
16 JiBmoxymiue cuibl (pakTopsl) bubnuoreka [IOK
AHTPOIIOTEHE3A 27.12.2023 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUH BOJIOLHUU
YyesoBeKa 10.01.2024
18 UenoBeyeckue pachl U MPUPOTHBIE bubnuotexa [JOK
ajarTaluy YejIoBeKa 17.01.2024 | https://m.edsoo.ru/863eaca2
PesepBHelit ypok. O600IIEeHHE 10
19 Teme «BO3HMKHOBEHUE U Pa3BUTHE 0.5 24.01.2024



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOoJorus Kak HayKa

31.01.2024
o1 Cpenbl OOUTaHUS U SKOJIOTHUECKUE bubnunoreka [HOK
(bakTopsl 07.02.2024 = https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTophbl.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
22 ACTEHUH U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' 14.02.2024  https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCa)
bubmuorexa [JOK
23 b
HOTHCCKHE (AKTOPEL 21.02.2024  https://m.cdsoo.ru/863¢b348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysiiun. [Ipaktudeckast pabota
24 No 2 I & 0.5
« OHS%T MJIOTHOCTH 28.02.2024
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHuin»
)5 Coo0riecTBa OpraHM3MOB — bubnuoteka [JOK
OHOLIEHO3 06.03.2024 | https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnuorexa [JOK
(KOCUCTEMBI) 13.03.2024  https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUIBI bubmorexa HOK
. DAMHIEL. 20.03.2024  https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 IT
PUPOIHBIE IKOCHCTEMBI 03.04.2004
29 AHTPOIOT€HHbIE SKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

17.04.2024

30 buocdepa — rnobanpHas 1 bubnnoreka [HOK
JKOcHUCTEMA 3eMIIN 24.04.2024  https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnmoreka [JOK
ouocdepsl 08.05.2024  https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1 15.05.2024

1 CocyiiecTBoBaHUE TIPUPOIBI U 1 1 bubnnoreka [JOK
YeJI0BEYECTBA 20.05.2024 | https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HIE TEMBI

34 «Coo00111ecTBa U DKOJIOTHYECKHUE 1 22.05.2024
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5 ’5

[NPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iectBo «3narenbcTBo
«IIpocBenienue»

buonorus, 10 knace/B. B. Ilaceunuk, I'. I'. IlIBenoB, A. A. Kamenckuii, A. M.
Py6mos, 3. I'. I'amontox/ o pen. [laceunnk B.B. Akiinoneproe o01ecTBo

"UznarensctBo "[IpocBemenue”

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
O6mas 6uonorus. 10-11 knaccel. [lox penakiueii - [onsackoro FO. .
«buosorud. CripaBOYHUK JJ1s1 IIKOJBHUKOB U MTOCTYIAKOIINX B BYy3bD», T.JI.

borpmanosa, E.JI. ConoxoBa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru/
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