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IHHOACHUTEJBHAA 3AIINCKA

Pabouyast mporpamma no 6uosioruu pazpaboTaHa Ha OCHOBE:

— @enepallbHOTO TOCYIAPCTBEHHOTO 0O0pPa30BAaTEIBHOTO CTAaHIAPTAa CPEAHEro OOIIero
o0Opa3oBaHMs, YTBEPKIECHHOTO TPUKa30oM MHUHHCTEPCTBA OO0pa30BaHUS H HAYKU
Poccuiickoit ®eneparuu ot 17.05.2012r. Ne 413 (c M3BMEHEHHSAMHU U JOTOJHEHUSIMH OT
12.08.2023r. Ne732);

— @epepanbHOl  00pa30BaTENbHOW  MPOTPaMMBI  CpeHEro  odmiero  oOpa3oBaHUs,
yTBEpXkKACHHON npuka3zom Munmpocsemnienus: Poccun ot 18.05.2023r. Ne 371;
— Tlonoxenuss «O pabodeil mporpamMme y4eOHOTO MpeaAMeTa, Kypca ToCyIapCTBEHHOTO

010/KETHOTO 001Ie00pa3oBaTeIbHOTO YupexaeHus aureil Ne 373 MocKOBCKOTo paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHH JTUIICH

Hacrosimass pabGouass mporpamMma — sIBISIETCS ~ COCTaBHOM  YacThbl0  OCHOBHOM
o0pa3zoBaTenbHONM MporpaMMbl cpeaHero obmero ooOpasoBanus ['BOY mumein Ne 373
MockoBckoro paiiona Cankt-IlerepOypra (comepKaTenbHbIi pa3en).

B cucreme ectecTBEHHO-HaydHOTO OOpa3OBaHHMsS OWOJIOTHS KaK y4eOHBI MpeaMeT
3aHUMAET BAXXHOE MECTO U OobOecrneunBaeT (OPMUPOBAHUE y OOYUAIOIMIUXCSA MPEACTABICHUN O
Hay4YHOW KapTHHE MHUpPA, pacupsieT U 00001IaeT 3HaHUA O KUBOU MPUPOAE, €€ OTIUYUTEIHHBIX
NPU3HAKAX — YPOBHEBOH OpraHU3allM W ABOJIOIHH, CO3/aET YCIOBHUS JJIS: TIO3HAHUS 3aKOHOB
KUBOW TPHPOIBL, (popMupoBaHUs (YHKIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHoro obpasza KHU3HH, KOJOTHYECKOTO MBIIIICHUS, [IEHHOCTHOTO OTHOIICHUS K KHBOH
HPUPOJIC U YEIIOBEKY.

Bonpimoe 3HaueHWME OWOJOTHS HWMEET TakKe JJIs PEIICHUS BOCHUTATEIbHBIX U
pPa3BUBAIOIIKX 33/1a4 CPEAHEro olIIero oopazoBanus, conuanu3anuu odyuarommuxcs. M3yuenue
OHOJIOrUH obecreynBaeT YCIIOBUS JUTSL hopmMupoBaHUS HMHTEJUIEKTYJIbHbIX,
KOMMYHHKAITIOHHBIX W MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYCCKOW KYJIBTYPHI, CIIOCOOCTBYET
WHTErpali OMOJIOTUYECKUX 3HAHUW C MPEJCTABICHUSIMH M3 JIPYrUX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (DU3HKHU, XUMUU U Teorpadum.

B mnporpamme mo Ouosormu peaqu3oBaH MPUHIUI IPEEMCTBEHHOCTH B HW3YYEHUU
O6uonoruu, O1arojapss 4eMy B HEH MPOCMAaTPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHMIA,
CBSI3aHHBIX C  (OPMHPOBAHUEM ECTECTBEHHO-HAyYHOI'O  MHPOBO33PEHHS, LEHHOCTHBIX
OpPUEHTAIUI JIMYHOCTH, SKOJIOTUYECKOTO MBILIUICHHS, TMPEICTaBIeHU O 3710poBOM o00Opasze
KHU3HU M OEpeXHbIM OTHOLIEHHEM K OKpykarouled mnpupojaHoi cpene. [losromy Hapsay c
U3y4eHHEeM O0IEeOMOIOTHYECKUX TEOPHii, a TaKKe 3HAaHUH O CTPOEHUH KHUBBIX CHCTEM Pa3HOTO
paHra ¥ CyHIIHOCTH OCHOBHBIX INPOTEKAIOIIMX B HUX IPOLIECCOB B IMpOrpamMme Mo OHOJIOrHu
yJIeJIeHO BHUMaHHUE UCIOIb30BAHUIO MOTYYEHHBIX 3HAaHUH B MOBCEHEBHOM JKU3HU JJIS pEIICHUs
OPUKIAJHBIX 3a/a4, B TOM 4YHCIe: NPOQHUIAKTUKU HACIEICTBEHHBIX 3a00J€BaHMUI dYeloBeKa,
MEIUKO-TEeHETUYECKOI0 KOHCYJIbTUPOBaHMsI, OOOCHOBAHMS 3KOJOTMYECKH IIeIecO00pa3HOro
MIOBEJICHUS B OKPY’KaIOIIeH MPUPOIHON cpejie, aHaTu3a BIUSHUS X03HCTBEHHON 1eATeIbHOCTH
YCJIOBCKAa Ha COCTOAHHUE HNPHUPOIHBIX WM HCKYCCTBCHHBIX JKOCHUCTEM. Vcuneane BHUMaHUS K
NPUKIAJHOW  HampaBJICHHOCTH  ydeOHOoro  mpenmera  «bHONOTHS» — TPOIUKTOBAHO
HEOOXOIMMOCTBIO 00ECTICYCHHUS YCIOBUH /ISl pEIICHUS] OJJHON M3 aKTYaJIbHBIX 3a/1a4 IKOJIFHOTO
Ounojoruuyeckoro o0pa3oBaHus, KOTOopas TMpeanonaraeT (OpMHUPOBaHHE Y OOYyYarOIIUXCS
CHOCOOHOCTH anarnTupoBaTbCd K HM3MCHCHHAM IWMHAMHWYHO pPAa3BUBAIOLICTOCA COBPEMCHHOI'O
MHpa.



Heas n3yyenus yyeOHoro npeamera «buosorus» Ha 6a3oBoM ypoBHe B 10-11 kiacce —

OBJIaJICHNE OOYYAIOMIMMUCS 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHAJIBHON OpraHM3aIlMN JKHUBBIX
CUCTEM Pa3HOr0 paHTa M MPHOOPETEHUE YMEHUW HCIIOJIh30BaTh ATH 3HAHUS JUIS TPAMOTHBIX
JCUCTBUI B OTHOIICHHMH OOBEKTOB JKMBOH TNPHPOABI M PEUICHUS Pa3IUYHBIX >KU3HEHHBIX
pooJIeM.

3anayu, pemaembie B npoiecce 00y4eHUus1 OMOJIOTMH B LIKOJI€:

OCBOCHHME OOYYaIOUIMMHCA CHUCTEMbl 3HAHUM O OHOJOTMYECKUX TEOpUsX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TIHMIOTe3aX, IpaBHUax, CIYXKallMX OCHOBOM  Juis
(dbopMHpOBaHUs TIPEACTABICHUI O E€CTECTBEHHO-HAYYHOM KapTHHE MHUpPA, O METOoJax
HAY4YHOT'O TI03HaHUs, CTPOEHHH, MHOT000Opa3uu U OCOOEHHOCTSAX KUBBIX CUCTEM PA3HOIO
YPOBHSI OpPTraHW3ALMH, BBINAIONIMXCS OTKPBITHSAX M COBPEMEHHBIX HCCIECIOBAHUAX B
OHOJIOTHH;
¢dopmupoBaHne y O0y4aromMXCs TMO3HABATENIbHBIX, MHTEIJICKTYAIBHBIX U TBOPYECKHX
CIOCOOHOCTEH B IMpOIecce aHajlu3a JaHHBIX O MyTSAX Pa3BUTHA B OMOJOTMH HAyYHBIX
B3IJISJI0B, UEH U MTOIXO0A0B K U3YYEHHIO KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHU3aluy;
CTaHOBJICHHE Y oOOydaromuxcs oOmeid KynbTypbl, (YHKIHOHAIBLHONW TPAaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH W OICHMBAThH SIBICHHUS OKPY)KAIOUIETO MHUpPA >KHUBOM
IPUPOIbl HA OCHOBAaHMM 3HAHUM U OIBITA, [TOJIyYECHHBIX IPU U3yYEHUH OMOJIOTUHY;
¢dopmupoBaHre y O0yYaromMXCS YMEHHH HIUTIOCTPUPOBATH 3HAYCHHE OMOJOTHMYECKUX
3HaHUH B  TIPAKTUYECKOW JEATENBHOCTH  YEJIOBEKa, PAa3BUTUU  COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTUH U arpoOnOTEXHOJIOTUH;
BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YEJIOBEKOM >KHBOH IPHPOJIBL,
HE0OXOIUMOCTH OEpeKHOI0 OTHOLIEHUS K HeH, COOJIOJIEHUs 3TUYECKUX HOpPM IpHU
IpOBEIEHUHN OMOJOIMUYECKUX UCCIIeI0OBaHUM;
OCO3HAHME LIEHHOCTH OWOJIOTUYECKUX 3HAHWW JUIS MOBBIIICHUS YPOBHS 3KOJOTHUYECKOU
KYJIBTYpPBI, JUIsl POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;
NpUMEHEHHE MPUOOPETEHHBIX 3HAHUM W YMEHH B TIOBCEAHEBHOW XH3HH UIS OILCHKH
NOCJEICTBHI CBOEH JIEATENBHOCTH IO OTHOIICHWIO K OKpYyXaromed cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COOJIOJIEHHE Mep MNPOQUIAKTUKU
3a00J1€BaHUH.

Onucanue MecTa y4e0HOro npeaMera B y4eOHOM ILIaHe.

Ha m3y4yenne npeamera «Oouonorus» BoiaeneHo 68 daca, B Tom ymcie B 10, 11 xmacce —

1o 34 gaca (1 gac B Henemto).

Yy4yeoHukn
[Taceunuk B.B. buonorus 10 xin.: yuebnuk / [laceunuk B.B., Kamenckuit A.A., Pyoros
AM.—M : IIpocsewenue, 2019r.

[Taceunuk B.B. buonorus 11 xi.: yuebnuk / [laceunuk B.B., Kamenckuit A.A., Py6ioB
A.M.—M : IIpocseuienue, 2019r.

IInanupyemble pe3ybTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIMH pe3yjJbTaTaM OCBOCHHA BBIITYCKHHKaAMH OCHOBHOI IIIKOJIBI ImporpamMmsal 110
OMOJIOTUH SIBJSFOTCSL:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTh TPAXKIAHCKON TMO3MIIMU  OOydYarolmIerocs Kak aKTUBHOIO W
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIIeCTRa,;



® O0CO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX NpaB M 0O0A3aHHOCTEH, YBa)KEHHE 3aKOHA W
IIPABOIIOPAIKA;

® TOTOBHOCTb K COBMECTHOW TBOPUECKOH NIEATEIBHOCTH MPH CO3AAHUU YIEOHBIX MPOEKTOB,
pemieHMH y4eOHBIX W TIO3HABATENIbHBIX  3a/a4, BBIIOJHEHUH OWOJOTHYECKUX
JKCIIEPUMEHTOB;

® CHocOOHOCTh ONpEAETATh COOCTBEHHYIO TIO3MLMIO 110 OTHOLICHHIO K SBICHHSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

e YyMEHUE YUUTHIBaTh B CBOUX JCHCTBUAX HEOOXOJUMOCTb KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JIOJEHl € Ppa3HbIMM YOSKIEHUSAMHU, KYyJIbTYPHBIMU II€HHOCTAMU M
COLIMAJIbHBIM I10JI0KEHUEM;

® TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS Y4eOHBIX,
IIO3HABATEJIBHBIX M HUCCIIEINOBATEIbCKUX 3aJa4, YBAXXUTCIBHOE OTHOLICHHE K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

HanHOTI/I‘IECKOC BOCIIMTAHMEC:

® chopMHPOBAHHOCTH POCCHICKON TPakXIaHCKON WICHTHUYHOCTHU, MMATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoMN, ropaocTu 3a cBOil Kpaii,
cBo0 PonuHy, CBOH SI3BIK U KYJIBTYpPY, IPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAJIHLHOTO
Hapona Poccuu;

® IICHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0O U MaMITHUKAM TPUPOJIBI,
JIoCTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

® CIOCOOHOCTH OIEHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAHOBJICHHME U pa3BUTHE
OuoJIOrMH, TOHMMaHUE 3HAYEHUS OMOJOTMM B MO3HAHUU 3aKOHOB MPHUPOJIBI, B JKU3HU
YeJI0BeKa M COBPEMEHHOT0 O0IIEeCTBa;

e yjciiHas yOEXKIEHHOCTh, TOTOBHOCTh K ciyxeHuio OTeuecTBY W €ro 3amure,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

I[yXOBHO-HpaBCTBeHHOC BOCIIUTAaHHE:

® OCO3HaHHUE AYXOBHBIX IEHHOCTEH pOCCUICKOro Hapoa;

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

® CIOCOOHOCTH OLIEHHWBATh CUTYAIUIO M MIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

e OCO3HaHHE JUYHOTO BKJIAJa B IOCTPOCHHE YCTOWYMBOTO Oy IYIIEro;

® OTBETCTBEHHOE OTHOUIEHHME K CBOMM pOAMTENSAM, CO3JaHHUIO CEMbHM Ha OCHOBE
OCO3HAHHOTO TMPUHATHUS LEHHOCTEH CEMEWHOW >KM3HM B COOTBETCTBUU C TPAJAMIMAMU
HapoaoB Poccuu;

IcTeTHUYECKOE BOCIUTAHHE:

® OCTETHYECKOE OTHOIIEHHE K MUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

® [IOHMMaHHUE SMOIMOHAIBHOIO BO3EHCTBUS )KUBOM IIPUPOJIBI U €€ LIEHHOCTH;

® TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMIICHHE NPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

Pdusnyeckoe BOCIUTAHHE:

® TIOHMMAaHUE W peajn3alnus 3/0pOBOTo 1 6e30macHOro 0bpasa >Ku3HU (30POBOE MUTAHUE,
COONIOZICHHE TUTHEHHYECKUX IMPaBWJI M HOPM, COAAHCHUPOBAHHBIM PEXUM 3aHITUNA U



OTIbIXa, peryisipHas (u3ndeckas aKTUBHOCTh), OEpeXHOro, OTBETCTBEHHOIO H
KOMIIETEHTHOT'O OTHOLIEHUS! K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 30POBBIO;
® [IOHMMAaHHE [EHHOCTH NPaBWI HWHAMBHIYATbHOTO M KOJUJICKTHBHOTO O€301acHOTO
HIOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;
® OCO3HaHHE IOCIEACTBUN M HENPHUATHE BPEAHBIX NPUBBIUEK (YMOTpPeOJICHUS aIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

Tpynosoe BocniuTanue:

® TOTOBHOCTbH K TPY/y, OCO3HAHHE [IEHHOCTA MACTEPCTBA, TPYI0IIO0UE;

® TOTOBHOCTb K aKTUBHOM  JESATENIbHOCTH  TEXHOJOTMYECKOM W COLHUAIbHOMN
HAIpPAaBIEHHOCTH, CIOCOOHOCTh HMHHUIIMHPOBATh, IUIAHUPOBATbH M CaAMOCTOSITENILHO
BBITIOJIHSITH TAKYIO JICSITEIbHOCTD;

® HHTEpeC K pa3iuyHbIM cepam MpodeccuoHANBHON NesSTeNIbHOCTH, YMEHUE COBEPILIATh
OCO3HAHHBII BBIOOP Oynymieil nmpodeccur M pean30BbIBATH COOCTBEHHBIE KU3HEHHBIC
TIJIaHbI,

® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCei
KU3HU;

IKo0rnYecKoe BOCIUTAHUE:

® DKOJOTMYECKH 11eJ1eCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIECTBOBAHUS;

® [IOBBIIIEHUE YPOBHS HKOJOTMUECKOW KYyJIbTYpPbI: NMPHOOpPETEHHE OIbITa IIAHUPOBAHMS
IIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOIIEN CPEJIbl;

® 0OCO3HaHME IN00AILHOTO XapaKTepa HIKOJIOTMUYECKUX MPOOJIEM U MyTel UX PEIICHUs;

® CcnocoOHOCTBH UCTOJIB30BATH MPUOOPETaEMBbIC IPU U3YYCHUU OMOJIOTUU 3HAHUS U YMEHHS
OpU pEeUIeHUH MpoOJieM, CBS3aHHBIX C PalUOHAIBHBIM MPUPOJONOIb30BAHUEM
(coOroieHue npaBuil MOBEACHUS B IPUPO/IE, HATIPABICHHBIX HA COXPAaHEHUE PaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OMOChEpHI);

® AKTMBHOE HENPUATUE IEHCTBUI, NPUHOCAIIMX BpEl OKpYXaroLled IPHUPOIHOMN cpele,
yYMEHHE IIPOrHO3MPOBATh HeOIaronpusTHbIE JKOJIOTHYECKHE MOCIIEACTBHUS
IPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALaTh UX;

® HaIMYME PA3BUTOrO JKOJOTMYECKOIO MBIIUIEHMS, JKOJIOTMYECKON KYJIbTYphl, OIbITa
JIEATEIbHOCTH 3KOJIOTMYECKOW HAIPaBICHHOCTH, YMEHHs PYKOBOJCTBOBATbCS HMHU B
MIO3HABATEJILHON, KOMMYHHUKATUBHON M COLIMAJIBHOM MPAaKTUKE, TOTOBHOCTH K YYaCTHUIO B
MIPaKTUYECKON JEATEIbHOCTH dKOJIOTHYECKOW HAIIPaBIECHHOCTH;

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

e copMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKM W OOIIECTBEHHON MPaKTUKH, OCHOBAaHHOTO Ha JAMAaJore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

® COBEpIIECHCTBOBaHME  S3bIKOBOM M  UYWTATENIbCKOM  KYJIbTYpbl KaKk  CpeICTBa
B3aMMOJEHCTBUS MEKIY JTHOAbMH U TO3HAHUS MUPA;

® [IOHMMaHHe cHenu(pUKA OMOJIOTUM KaK HAayKd, OCO3HaHHE e€ poiu B (POpMHpPOBAHUU
paloOHaIbHOTO HAyYHOTO MBIIUICHHUS, CO3JaHUHM IIeJIOCTHOTO MpeJICTaBiIeHHUs] 00
OKpY’KalollleM MHUpe Kak O €IMHCTBE NPHUPOJbI, 4YeloBeka M OOIIeCTBA, B MMO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHHH NpodJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS],



e yOeXIEHHOCTh B 3HAYMMOCTU OMOJIOTUH I COBPEMEHHOM ITUBMIIN3AIIUH: 00eCTIeUeHHs
HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUs IEPCIEKTUBHBIX OMOTEXHOJIOTHH,
CIOCOOHBIX peIIaTh PECypCHblE MPOOJIEMBI Pa3BUTHs UEIOBEUECTBA, IOHMCKA IyTel
BBIXOJIa M3 TIJIOOAJbHBIX SKOJIOTMYECKMX IIpobiaeM M olecrnedyeHus Iepexoja K
YCTOMYMBOMY pPa3BUTHUIO, PALUOHAJIBHOMY HCIIOJIB30BAHUIO IPUPOAHBIX PECYPCOB U
(OpPMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

® 3aWHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMYECKUX 3HAHUI B LIEJSX MOBBIIICHUS OOIICH
KYJIBTYpBI, €CTECTBEHHO-HAYYHOIH I'PaMOTHOCTH KaK COCTAaBHOW 4acTH ()YHKIIMOHAIBHOU
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHnu OnoJIoruu;

¢ [IOHMMaHHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIOJIB3YEMBIX B E€CTECTBEHHBIX HAYyKax,
CIOCOOHOCTh MCHOJB30BAThH IMOJIydyaeMble 3HAHUS Ui aHauu3a U OOBSICHEHUS SBICHUN
OKPYXKAaloIIero Mupa U IPOUCXOMAIIMX B HEM M3MEHEHUH, YMEHHE JelaTh
00OCHOBaHHBIE 3aKJIIOUEHHS] Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS JaHHBIX C
LEJIBbIO TTOJTYYEHHs] JOCTOBEPHBIX BBIBOJIOB;

® CHocoOHOCTh CaMOCTOSITENIBHO HCIIOJBb30BaTh OMOJOTMYECKUE 3HAHUSA Ui PELICHHS
po0JIeM B pEATIbHBIX )KMU3HEHHBIX CUTYALMSIX;

® OCO3HaHME LICHHOCTH HAay4YHOU NEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIIATH IIPOEKTHYIO U
HCCJIE0BATEIBCKYIO ACSITEIHOCTh HHAUBUYAIBHO U B TPYIIIIE;

® TOTOBHOCTb W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHHIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHHH MO OHMOJOTUU B COOTBETCTBUU C KHU3HCHHBIMH
MOTPEOHOCTSIMU.

B mpomecce mocTHKEHHMS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS OOYYarOIIMMHUCS
IporpaMMbl MO OHOJIOTMM Ha YpPOBHE CpeAHEro oOlmero oOpa3oBaHMsl Yy OOy4arOIIUXCS
COBEPIICHCTBYETCS SMOLMOHAIBHBIN HHTEIUICKT, IPEAOIararouii COPMUPOBAHHOCTD:

®  CcaMOCO3HaHHS, BKJIIFOYAIOIIETO CIIOCOOHOCTD MIOHUMATh CBOE DMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPABIICHHS Pa3BUTHsI COOCTBEHHON SMOIMOHAIBHOM C(ephl, ObITh YBEPEHHBIM
B ceOe;

® CcaMOperyIupOBaHUSA, BKJIFOYAIOIIETO CaMOKOHTPOIIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCThH 32 CBOE MOBEJEHUE, CIOCOOHOCTh aIalITUPOBATHCS K AMOIIMOHAIBHBIM
N3MCHCHUSIM U HpOfIBHSITB FI/I6KOCTI), 6I>ITB OTKpI)ITI)IM HOBOMy;

e BHYTPEHHEW MOTHBAIIUU, BKJIIOYAIOIICH CTpEMJICHHE K JOCTHKEHHIO LIEIH U YCIexy,
OIITUMH3M, HHUITUATUBHOCTD, YMCHI/IC ﬂeﬁCTBOBaTB, HUCXOOdA U3 CBOUX BOSMO)KHOCTGI\/'I;

® OMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHHMMATh IMOIMOHANBLHOE COCTOSHHUE NAPYTHX,
YVUUTBHIBATh €r0 MPHU OCYIIECTBICHHH KOMMYHHKAIIMU, CIIOCOOHOCTH K COYYBCTBHIO H
COTIepPESKUBAHUIO;

®  COIMAIBHBIX HABBIKOB, BKIIIOUYAIOIINX CIIOCOOHOCTH BBHICTPAUBATh OTHOILIEHUS C APYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTb KOH(IUKTHL.

MeTaHpeI[MeTHble Pe3yJbTaThbl

YHuBepcaibHble MO3HABATEIbHbIE 1€l CTBUA
Ba3zoevie nocuueckue oeiicmeun:

® CaMOCTOATENbHO (OPMYJIHMPOBATh U AaKTyalIM3UPOBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® CMOJNIB30BAaTh MPH OCBOCHWU 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHAIu3a,
CUHTE3a, CPAaBHEHHUS, KiIaccu(UKaIK, 0000IICHHS), PACKPBIBATH CMBICIT OMOJIOTUYECKUX
MOHATUN (BBIACIATh WX XapaKTepHbIE NPH3HAKHM, YCTAHABIUBATh CBA3U C JPYTUMHU
MOHSTUSIMH );



OTIpeNeNATh LENH JeATeNbHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUU HX JIOCTHKCHHUS,
COOTHOCHUTD PE3yJbTATHI AEATEIHLHOCTH C IOCTABICHHBIMH LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHS JUIsl OOBsACHEHHS (DAKTOB M SIBICHHH >KUBOU
PUPOIB;

CTPOUTH JIOTUYECKHE pACCY)KICHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 aHAJOTHH),
BBISIBIISITH  3aKOHOMEPHOCTH W TNPOTHBOPEYMS B PAacCMAaTPUBAEMBIX  SIBICHHSX,
(opMyIMPOBAThH BHIBOJBI U 3aKIIIOUYCHUS;

HNPUMEHATh CXEMHO-MO/ICIBbHBIC CPEJICTBA ISl IPECTABICHHS CYIIECTBEHHBIX CBS3EH U
OTHOUICHUH B M3y4aeMBIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYHH Pa3HOTO
pOJia, BBIABICHHBIX B PA3IUYHBIX HH()OPMAITMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIAaH pEHICHUS TpoOJeMBbl C y4ETOM aHanmM3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESATEILHOCTh, OLIGHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKH MOCIIEICTBUI ESTEIbHOCTH;

KOOPJMHUPOBATh M BBHINOJIHATH PaOOTy B YCIOBHAX PpEaJbHOTO, BUPTYAJIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

Pa3BHBATh KPEaTHBHOE MBIIUICHHE TIPU PEIICHUH KU3HEHHBIX IPOOIIeM;

Bazoevie uccneoosamenvckue oeiicmeu:

BJIQJICTh HaBBIKAMH YUE€OHO-HCCIICIOBATEILCKON M MTPOSKTHOM JEATEIIEHOCTH, HAaBBIKAMHU
paspeuienus mpobieM, 001anaTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUs MPAKTUYECKHX 3ajay, NMPUMECHEHUIO DPA3JIMYHBIX METOIOB
IIO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIC BUJBI JCATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHS, €r0
UHTEPIPETAINH, TPEOOPA30BAHUIO U MPUMECHEHUIO B YUCOHBIX CHUTYAIlUAX, B TOM YHCIIC
IIPU CO3JaHUH YYE€OHBIX M COLMANIbHBIX IPOEKTOB;

(GopMHpOBATH HAYYHBI TUI MBIIUICHUS, BIIJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSATHUSIMH U METOJ/IaMHU;

CTaBUTH M (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON NEATEIBHOCTH U
JKU3HCHHBIX CUTYallUsIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M AaKTYalIM3UPOBaTh 3ajady, BBIIBUTATH
TUIIOTE3y €€ pelIeHus, HaXOUTh apryMEHThI I JOKA3aTelIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATh TONYYEHHBIE B XOJAE pEUICHHS 3aJadyd pe3ylbTaThl, KPUTUYECKH
OLCHUBATHb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISTH 1EJCHANPABICHHBIN MOUCK TEpEeHOca CPEACTB M CIOCOOOB JEHCTBUS B
pohecCHOHANBHYIO CPey;

YMCTb MEPECHOCUTD 3HAHUA B IMO3HAaBaTCIbHYIO u MPAKTUYCCKYIO oOactu
KU3HEACATCIIBHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE WJIEH, MpeIjiaraTh OpUTHHAIIbHBIE TOIXOAbl U PEIICHHS, CTaBUTH
poOJIeMBI U 3aJ1a4H, JOMYCKAIOINe allbTEPHATUBHEIE PEIICHNUS;

Paboma c ungpopmayueii:

OpPUEHTUPOBATHCS B PA3JIIMYHBIX MCTOYHUKAX MHGPOpMaluu (TEKCTe yueOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM  JUTepaType, OHOJOTMYECKUX CJIOBapsiX M CIpaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIM3UpOBaTh HHPOPMALIUIO PA3IUNIHbBIX



BUZOB U (OpPM TPEACTaBICHUS, KPUTUYECKH OIICHHWBAaTh €€ JOCTOBEPHOCTb H
HENPOTUBOPEUUBOCTb;

e (opMynMpoOBaTh 3ampOChl M NPUMEHSTH Pa3IMYHBIE METOABI MpPHU TOUCKE M 0TOOpe
6uonornyeckoi MHGopMaIy, HEOOXOIUMOM /17151 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

® [pUOOpeTaTh OMBIT HCIOJIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIECHCTBOBATh KYJIBTYPY AaKTHBHOTO HCIOJB30BAHUSA PA3IUYHBIX ITOMCKOBBIX
CHCTEM;

® CaMOCTOSTENILHO BBIOMPATh ONTHUMAJIBHYIO (OPMY TPEACTABICHUS OUOIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

® UCHOJb30BAaTh HAYYHBIH S3bIK B KAauyecTBE CpEICTBA IpU paboTe ¢ OHUOJIOTrHYEcKOi
uHpopMaLuell: NPUMEHATb XHUMHUYECKHE, (U3NYECKMEe M MaTeMaTU4YeCKUe 3HaKu U
CUMBOJIBI, (hOpMYITBI, a00peBHUATYpPY, HOMEHKIIATYPY, UCIIOJIB30BAaTh U MPeoOpa30BbIBAThH
3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;

e BJAJeTh HAaBbIKAMHM pACIO3HABAaHHWS W 3aIIUTHl HHPOpPMALUH, HWHPOPMALMOHHOM
0€30MacCHOCTH JINYHOCTH.

YHuBepcaabHble KOMMYHUKATHBHBbIE 1eHCTBHUS
Obwenue:

®  OCYILIECTBJIATh KOMMYHHUKAIIUU BO BCEX c(hepax )KM3HH, aKTUBHO y4aCTBOBATh B JHAJIOTE
WIM JUCKYCCHH IO CYIIECTBY 0OCyxkaaeMod TeMbl (yMEHHME 3aJaBaThb BOIPOCHI,
BBICKA3bIBaTh CYKJIEHUS OTHOCUTEJIBHO BBIIIOJIHEHMS MpeiaraeMoi 3a/iauu, yYUThIBaTh
MHTEPECHI U COTIaCOBaHHOCTb IMO3ULIUIN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

® pacrmo3HaBaThb HeBepOallbHbIE CpEACTBAa OOIIEHUS, MOHUMATh 3HAUYEHHUE COLUATIBHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYyallMid, YMETh CMAT4aTh
KOH(JIMKTHI U BECTH TIEPETOBOPHI;

® BIAJCTh Pa3IMYHBIMHU CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIOAEH, MPOSIBIATH YBaXKHUTEJIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOM
dopme hopMyIHpOBaTh CBOM BO3PAKEHMS;

e pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

Coemecmuasn 0esasmenbHoOCHmb .

® TIOHMMAaTh W KCIOJIb30BATh MIPEUMYILECTBA KOMAHJAHOW U MHAUBUAYAIHLHON pabOTHl pH
peltieHurn OUOJIOTHYECKON TpoOIeMbl, OOOCHOBBIBATH HEOOXOIUMOCTH IMPUMEHEHHUS
TpynnoBbIX GOpPM B3aUMOICUCTBUS MIPH PEIICHUN yU4eOHOM 3a1a4u;

e BHIOMpATH TEMAaTHKy W METOJBI COBMECTHBIX JCHCTBUU C y4€TOM OONIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WICHA KOJUICKTHBA,

® [IpUHMMATh LEJIM COBMECTHOM JEATEIIBHOCTH, OPraHU30BBIBATH W KOOPAMHHUPOBATH
JIEUCTBUSA MO €€ NOCTHKEHUIO: COCTABIIATH IIJIaH JEUCTBUM, PACIIPEAEIIATh POIU ¢ YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOThI;

® OIEHUBATh KaYeCTBO CBOETO BKJIA/Ia U KAKJOTO YYaCTHHUKA KOMAH/bI B OOIIUN pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

e [peqjaraTh HOBBIE MPOEKTHI, OLIEHUBATh UAEU C MO3HWIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYIIECTBIATh MO3UTHBHOE CTPATETMYECKOE TMOBEIACHHWE B PA3JIUYHBIX CHUTYyaIUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.



YHuBepcaiabHbIe peryJsTHBHbIC 1eHCTBHSA

Camoopzanu;*auua:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIS BBIBICHUS NPOOIEeM M HMX pEUICHHUS B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BHIOMPATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH 11€JI€BBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSX M IIOCTYNKAax I0 OTHOLICHHUIO K JXUBOM IPUPOAE, CBOEMY 3IOPOBBIO H
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIBHYIO IEATEILHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B 0Opa30oBaTEILHON NEATEIHHOCTH H
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABIIATD IUIAH PEUICHHUs IPOOIEMbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

® pacuIMpsATh paMKHU y4eOHOIO MpeaMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTECHUH;

e JlenaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

® OIICHWBATh MPHOOPETEHHBIN OIIBIT;

e crnocoOcTBOBaTh (OPMHUPOBAHHUIO W TPOSIBICHUIO INMUPOKOW SPYIUIUH B pa3HBIX
o0nacTsX 3HAHWM, MOCTOSIHHO TIOBBINIATh CBOW 0O0pa3oBaTelbHBIN U KYJIbTYpPHBIN
YPOBEHB;

Camoxonmpons:

JlaBaTh OLICHKY HOBBIM CHUTYallUMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJCTh HAaBBIKAMU IMO3HABATENBHON pe(dIeKCHH KaKk OCO3HAHHs COBEpIIaeMbIX
JIEMCTBUM M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUM, MCIIOJIB30BATh
npuémbl pedaeKcun Ui OLEHKU CUTYalluH, BIOOpa BEPHOTO PELICHHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

Ilpunamue ceba u opyaux:

® [pUHUMATH ceOs, TOHUMAs CBOM HEJIOCTATKH U JIOCTOMHCTBA,;
® [IPUHUMAThb MOTHUBBI U aPT'YMEHTBI IPYTUX [P aHAJIU3E PE3yJIbTATOB ACATEIBHOCTH;
® [IpU3HABaTh CBOE MPaABO U MPaBO JPYTUX Ha OLIMOKY;
e pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C IMO3UIMH APYTOro YeI0BEKa.
IIpenmeTHbBIE pe3yJibTATHI
10 kaace:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE M POJM OHOJOTHMH B CHCTEME HAay4yHOTO 3HAHUSA
€CTeCTBEHHBIX HAayK, B (POPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHEI
MHpa U HAay4dHOTO MHMPOBO33PEHUS, O BKJIAJAE POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
O0MOJOroB B pa3BUTHE OWONOrHH, (DYHKIMOHATBHOM TIpaMOTHOCTH 4YeNoBeKa JJis
pelIeHns KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKPBIBATh COJIEPKAHUE OMOIOTHYECKIX TEPMHUHOB M MOHSTHHN: KHU3Hb, KIIETKA,
opranu3M, MeTa0oim3M (OOMEH BEIIECTB M MPEBpalleHHe DJHEPruu), TOMEOoCTa3
(camoperynsnusi), ypoBHEBas OpraHu3alMs >KUBBIX CHCTEM, CAaMOBOCIPOHM3BEACHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, I3MEHYMBOCTh, POCT U Pa3BUTHUE;



e yMEHHE H3jararb OMOJIOTHYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAs, MYTaI[MOHHas,
[EHTpaJbHAsl JIOTMa MOJICKYJsApHON Owuonoruu), 3akoHsl (I'. Mengens, T. Moprana,
H.W. BaBunosa) u yyenus (0 IEHTpax MHOTOOOpa3vs M MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.UM. BaBwiioBa), ompenensiTe TpaHUIBl WX MPUMEHHUMOCTH K JKHUBBIM
cCUCTEMaM,;

® yMEHHE BJIAJIETh METOJAAaMH HAY4YHOI'O MO3HAHMs B OMOJIOrMU: HAOJIONEHUE U ONKCAHUE
JKUBBIX CHCTEM, IPOLECCOB M SIBJICHHM, OpraHu3alus U MpoBeACHHE OMOIOTHYECKOTO
OKCIIEPUMEHTA,  BBUIBW)KEHHUE  THMIIOTE3bl,  BBIABIEHUE  3aBUCHUMOCTH  MEXIY
UCCJIETyeMbIMH BEIMYMHAMU, OOBSICHEHHE MOJIYYCHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX
HAy4yHbIX IIOHATHI, TEOpPUM U 3aKOHOB, YMEHHE JejaThb BHIBOJbI HAa OCHOBAHHUHU
MOJIy4YEHHBIX PE3y/IbTaTOB;

® yYMCHHME BBLIEIATH CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa
BEUIECTB M IMPEBpAlllEHUsT HHEPruu B KiIeTKe, (OTOCHHTE3a, IJIACTUYECKOTrO0 H
JHEPreTUYECKOro  OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio03a, OIIOJOTBOPEHHS,
Pa3MHOXKEHUs, UHAUBHIyaJTbHOTO PA3BUTHUS OpraHu3Ma (OHTOTeHE3);

® yMEHHE MPHUMEHSATH MOJyYCHHbIC 3HAHUS Uil OOBSICHEHHS OMOJIOTUYECKHUX MPOIECCOB U
ABJICHUM, JJI NPUHATUS NPAKTUYECKUX PELICHUM B MOBCEIHEBHON XM3HU C LEINbIO
oOecrieueHrs OE30MACHOCTH CBOETO 3/I0pPOBbS M 3/I0POBbS OKPYXKAIOIIUX JIFOJCH,
COONIOAEHHUSI HOPM TIpPaMOTHOIO IIOBEACHMUSI B OKpYXKAWOIIEH NPUPOJHONU Cpene,
MOHMMAaHUE HEOOXOJUMOCTH HCMOJIb30BAaHUS JOCTHIKEHUNH COBPEMEHHOW OHOJOTHH U
OMOTEXHOJIOTHH JIsl pAlMOHAIIBHOTO MTPUPOA0IOIB30BAHNUS;

e yMEHHE peliaTh 3JEMEHTApHbIE TEeHETHYECKHE 3a/Jayd Ha MOHO- U JAUTHOpUIHOE
CKpEIllMBaHME, CIEIJICHHOE HAaClleJOBaHUE, COCTaBISITh CXEMbl MOHOTHOPHUIHOTO
CKpEeIIMBaHUs ISl IPEACKa3aHus HAClIe0BaHUs IPU3HAKOB Y OPraHU3MOB;

® yMCHHE BBHINOJHATH JaOOpaTOpHBIE U MpaKTUYECKHe padoThl, COOMIOAATh MPaBUIaA MPHU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

® yMEHHE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH WH(POPMAIHIO OUOIIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHWUS M3 PA3JIMYHBIX HMCTOYHHUKOB
(cpenctBa MaccoBod WH(GOpPMAIlMK, HAYYHO-TIONMYISPHBIE MaTepuaibl), STHYECKHE
ACIEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OMOJIOTHUH, METULIMHE, ONOTEXHOJIOTUH;

® YyMEHHE CO3/1aBaTh COOCTBEHHBIE IHCbMEHHblE M YCTHBIE COOOLIeHHs, 0000mIas
OMOJOrNYecKyl0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh
NOHATUIHBIN annapaT OMOJIOTHH.

11 kaace:

e cOopMHPOBAHHOCTh 3HAHUI O MecTe M poJid OWOJIOTMH B CHUCTEME HAYyYHOI'O 3HAHUSA
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHHBI
MHUpa U HAay4dHOTO MMPOBO33PEHUS, O BKJIAJAE POCCUMCKHUX U 3apyOEeKHBIX YUEHBIX-
O0MoJOroB B pa3BUTHE OWONOrHH, (YHKIMOHAIBHOM TIpaMOTHOCTH 4YeNOoBeKa JJis
pelIeHus KU3HEHHBIX 3a/1a4;

® yMEHHE pACKpbIBaTh COJEp)KaHHWE OHOJIOTHUYECKUX TEPMUHOB U TNOHATHUN: BHI,
NOMyJSIMsI, TeHO(OHA, SBOMIONMS, JBUXKYHIME CHUIIbl  ((aKTOpbI)  SBOJIOINH,
IPUCIOCOOTIEHHOCTh  OPTaHU3MOB, BHMJ000pa30BaHUE, SKOJIOTHYECKHE  (DaKTOPHI,
9KOCUCTEMA, TMPOJAYLEHTHI, KOHCYMEHThI, PEAYLEHTHI, LENU MUTAHHs, KOJIOTUYECKas
nupamua, OuoreoreHos, obuocdepa;

e yMEHHEe Wu3Jarate Ouojornyeckue Teopuu (dBomtonuoHHas Tteopuss Y. JlapBuHa,
CHUHTETHYECKass TEOpHUsl DBOJIONUM), 3aKOHbI U 3aKOHOMEPHOCTH (3apOABIIIEBOrO
cxonctBa K.M. bapa, dyepenoBaHMsi TIJIaBHBIX HaIpaBJIEHUH M IYTEH SBOJIIOLMU
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A.H. CesepuioBa, yuenus o Ouocdepe B.M. BepHaackoro), ompenenstb TpaHHUIBI HUX
IPUMEHUMOCTH K XKHUBBIM CUCTEMAM;

® yMEHHE BIIQZIETh METOJAAMU HAYYHOTO MO3HAHMS B OMOJOrHU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, MPOLIECCOB U SIBJICHMUH, OpraHu3als M IpOBeJleHHE OUOJOrHYeCcKOro
OKCIEPUMEHTA,  BBIABIDKEHHE  THIIOTE3bl,  BBIBICHHUE  3aBUCHUMOCTH  MEXIY
UCCIIElyeMbIMH BEJIMYMHAMM, OOBSICHEHUE MOIYYEHHBIX Pe3yJIbTaTOB, UCIOJIb30BaHHbIX
HAYYHBIX TOHATUH, TEOPUH W 3aKOHOB, YMEHHME [eJlaTh BBIBOABI HA OCHOBAHUU
HOJIyYEHHBIX PE3yJIbTaTOB;

® yMEHHE BBIJCIATh CYIIECTBEHHBIC NPU3HAKH CTPOCHHUS OHOJOTHMYECKUX OOBEKTOB:
BUJIOB, MOMNYJALUNA, HPOAYLEHTOB, KOHCYMEHTOB, PpEIYLEHTOB, OHOI€OIEHO30B H
9KOCHCTEM, OCOOEHHOCTH IPOLECCOB: HACIEICTBEHHONH H3MEHUMBOCTH, €CTECTBEHHOI'O
oT0opa, BUI000pa30BaHMs, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBUS IKOJIOTUIECKUX
(GakTOpOB Ha OpraHM3Mbl, IEPeHOCa BEILECTB M IOTOKA HSHEPIUU B 3KOCHCTEMAX,
AQHTPOIIOTEHHBIX U3MEHEHHUM B 3KOCHUCTEMAaX CBOEM MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTreOXMMHYECKUX IIUKJIOB B Onocdepe;

® yMEHHUE NPUMEHSTH MOJyYCHHbIC 3HAHUS I OOBSICHEHHSI OMOJIOTMYECKUX IPOLIECCOB H
SBIICHUW, JJIS TPUHSATHS TMPAKTHUYECKUX PEIICHWH B IOBCEIHEBHOW XHU3HH C IEINBIO
oOecrieyeHuss 0€30IaCHOCTU CBOETO 3[0POBbS M 370POBbS OKPYKAIOLIUX JIFOJCH,
COONIOAEHHUSIT HOPM TIpPaMOTHOIO IIOBEACHUS B OKpY)KalILled MNpUPOIHON cpee,
IOHUMaHHE HEOOXOAUMOCTH UCMOJIb30BAHUS JOCTHKEHUNH COBPEMEHHOM OMOJIOTrHM IS
PaLMOHATILHOTO MPUPOI0IOIB30BaHUS;

® yMEHHME pelIaTh 3JIeMEHTapHble OMOJIOTMYECKHE 33aJaud, COCTABIATh CXEMBbI MEpPEeHOCca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNU MUTAHUA);

® yMCHHE BBINOJHATH JaOOPATOPHbIE U MpaKTUYECKUE padOThl, cOOMIOaTh MpaBUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHEIM 000PYI0OBAaHHUEM;

® yMEHHE KPUTHUYECKH OIICHHWBAaTh W MHTEPIPETUPOBATh MHPOPMALKIO OHUOJIOTHYECKOrO
COJIepKAHUs, BKJIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAaHUS M3 pa3IMYHBIX HCTOYHHUKOB
(cpencTBa MaccoBoi MH(OpPMAIMH, HAYYHO-TIOMYJSPHBIE MaTepHajbl), pacCMaTpPUBATh
ry100a1bHbIe SKOJIOTHYECKHE MTPOOJIEMBbl COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOILEHHIO
K HUM COOCTBEHHYIO TTO3UIIHIO;

® YyMEHHE CO3/1aBaThb COOCTBEHHBIE IHCbMEHHblIE M YCTHBIE COOOLIeHHs, 0000mIas
Ouonornyeckyro MH(GOpMaIU0 M3 HECKOJBKUX HCTOYHHMKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSTUMHBIN anmapaT OMOJIOTHH.

®opMbl, NEPHOIUYHOCTH U NMOPS/IOK TEKYLEro KOHTPOJIsl yCIIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTANMU 00y4aI0IHUXCS

[TpomerxyTouHas aTTecTanys Ha ypoBHE CpeJHero oouiero o0pa3oBaHus MPOBOAUTCS B
COOTBETCTBUHU C nosoxeHneM «O Gopme, NepHOJUIHOCTH U MOPSJIKE TEKYIIET0 KOHTPOJISA
yCIIEBAEMOCTH M MMPOMEKYTOUHOM aTTectanuu yyamuxcs ' bOY muneit Ne 373 MockoBckoro
paiiona Cankt IletepOypra. [IpomexxyTouHas arrectanus MpoBOAUTCS 3a MOJIyroaue B (hopme
ydyeTa TeKyIUX OTMETOK, 3a y4eOHBI! roj — B (popMe ydeTa moiTyrofgoBeIX OTMETOK. Tekymuit
KOHTPOJIb MPOBOJUTCS B OpMaxX yCTHOTO OTBETA Ha BOIIPOCHI MO TEME, MMCbMEHHOM
KOHTPOJILHOM paboTh! (BKJIOYAOIEH TeCTOBbIE 3aJaHHsI C MHOKECTBEHHBIM U €IMHUYHBIM
BbIOOPOM OTBETOB, 33JaHHSI C OTKPBITBIMUA BOIIPOCAMH U Jp.), MUHU-COUYUHEHUS IO TEME,
MPOEKTHBIX U MCCIIE0BATENbCKUX paOOT (MHANBUAYAIBHBIX, TAPHBIX, TPYIIOBBIX ).
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COIAEPX XAHUE YYEBHOI'O ITPEIMETA
Buoaorusa. 10 xiaacce

1.buosorusi Kak HayKa

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTEeTHKOM W mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.
MeTonbl TIO3HAHUS JKUBOW TPHPOABI (HAOIIOEHUE, DKCIEPUMEHT, OIMUCAaHUE, W3MEPCHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

Hemoncmpayuu:
TToptpetsr: U. apBun, I'. Menaens, H.K. Konsnos, k. Yorcon u ®@. Kpuk.
Tabmuiis! 1 cxembl: «MeTOoIbI TO3HAHUS XKUBOW TPUPOIBI».

Jlabopamopnule u npakmuueckue padomoi:
[IpakTrueckass pabora Ne 1. «Vcmonmp3oBaHHME pPa3TUYHBIX METOMOB TPH HM3YYCHHH OHOJIOTHYECKHX
00BEKTOBY.

2. )KuBble CHCTEMbI M UX OPraHU3alMsl.

XKusble cuctembl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYMe >KUBBIX
cHUCTeM OT HeopraHmdeckod npupozsl. CBoiicTBa OMOCHCTEM U HUX pa3HOOOpasue. YpOBHU
OpraHu3aiuy  OMOCHUCTEM:  MOJEKYJSIpHBIH, KJIETOYHBIH, TKaHEBBbIH, OpraHU3MEHHBIH,
HOMYJISIIHOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTeoneHOTHYECKH ), OMOC(hEPHBIA.

Hemoncmpayuu:
Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKHU KU3HUY, «YPOBHH OpraHU3AIIUU )KUBOW TIPUPOJIBI.
O6opynoBanue: moaens Mosekynnsl JJTHK.

3. XumMnueckuid COCTaB U CTPOCHHUE KIICTKHU

XHMMHMYECKMH  COCTaB  KIETKHM.  XHMMHMYECKHME  DJIEMEHTBI:  MaKpOXJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosja 1 MuHepanbHble BelecTBa. OyHKIMU BOJBI 1 MUHEPAJIBHBIX BEILECTB B
kinetke. Ilognepkanue ocMoTtuueckoro OanaHca. benku. CocrtaB U cTpoeHHE OENKOB.
AMHUHOKHCIOTBI — MOHOMepbl OenkoB. He3zameHMMble W 3aMEHHMBbIE AMHUHOKHUCIOTHI.
AMUHOKHUCJIOTHBIA cOCTaB. YPOBHHU CTPYKTYpbl O€IKOBOW MOJEKYJbl (IE€pBUYHAs, BTOPUYHA,
TpPeTUYHass M 4YeTBEpTHYHas CTPYKTypa). XHMHYEecKHe CBoiicTBa OenkoB. buomormueckue
¢yHkM 6enkoB. @epMeHTh — OHOJIOrHuecKkre Karanuzaropbl. CTpoeHHe pepMeHTa: aKTUBHBIN
HeHTp, cyocrparHas crneuuduyHocts. Kodepmentsl. Buramuubl. Otiauuus ¢epMeHTOB OT
HEOPraHMYEeCKUX  KaTalau3aTopoB. YTIJIEBOJbL: MOHOcaxapuibpl  (IJIoKo3a, pubo3a U
ne30kcupubo3a), Aucaxapuabl (caxaposa, JIaKTo3a) M IOJMcaxapuisl (Kpaxmal, TJIHMKOTeH,
nesono3a). buonornueckne GyHkuuu yriaeBonoB. Jlunmuael: Tpuraunepuasl, Gochoaunuabl,
crepounisl. ['mapodmibHo-rupodoOHBIe cBoiicTBa. buonornyeckne ¢GyHKUMU JTUIHIOB.
CpaBHeHuE YyIiIeBOAOB, OEJIKOB U JUMHI0B KaK UCTOYHUKOB dHepruu. HykienHoBbIe KUCIOTHI:
JHK u PHK. HykneoTunsl — MOHOMEpB! HYKJIEUHOBBIX KucioT. Ctpoenue u ¢pynkmuun JTHK.
Crpoenue u ¢pyuknun PHK. Buast PHK. AT®: ctpoenne u ¢ynkuuu. [{utonorus — Hayka o
kierke. Kinerounas teopust — npumep B3auMoJIeHCTBUA UJeH M (PaKTOB B HAYyYHOM IO3HAHHH.
Metoasl n3ydenust kinetku. Kietka kak menocTHast kuBas cuctema. OOmiyie Npu3Haku KIIETOK:
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3aMKHYTas HapyxHas MemOpana, mojnekyisl JIHK kak reHeTuueckuii anmapar, CUCTeMa CHHTE3a
O0enka. Tumel KIeTOK: SykapuoTHYecKas U IHpokapuotudeckas. OCOOEHHOCTH CTpPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6axrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBLHOM, )KUBOTHON M IPHOHON KJIeTKH. [I0BEpXHOCTHBIE CTPYKTYPBI
KJIETOK — KJIETOYHAas CTEHKa, TIIMKOKAIMKC, uX (QyHKiuu. I[lmasmatumueckas memOpana, eé
cBoiictBa U (yHkuMU. lluromnazma u e€ opraHouapl. OgHOMEMOpPaHHBIE OPraHOU[bl KIETKH:
OIIC, anmapatr I'onbmxu, au3zocoMsbl. [lonmyaBTOHOMHBIE OpPraHOM]Ibl KJIETKM: MHUTOXOHJPUH,
wiactTuael. [IpoucxoxiaeHne MUTOXOHApUM W miactua. Bunel mimactun. HememOpanHble
OpPraHOM/IbI KIETKU: pUOOCOMBI, KIETOYHBIN LIEHTP, LIEHTPUOIHU, PECHUYKH, KI'YTHKH. DYHKINUU
OpraHoOMJOB KIETKU. Bxmouenus. flnpo — perynatopHelii neHTp kiueTku. CTpoeHue sapa:
aepHas 000J104Ka, KapHoIUla3Ma, XpOMaTUH, SIPBIIIKO. XpOMOCOMBI. TpaHCHOPT BEIIECTB B
KIIETKE.

Hemoncmpayuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiiaen, P. Bupxos, [Ix. Yorcon, @. Kpuk,
M. Yunkunce, P. ®pauknun, K.M. bap.

Huarpammbl: «PacnpenesieHue XUMUYECKUX JIEMEHTOB B HEXKUBOW Npupoae», «Pacnpenenenue
XUMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxemsl: «lleproamueckas Ta0JIMIa XUMHUYECKHUX YJIEMEHTOBY, «CTPOCHUE MOJICKYJIbI
Boab», «buocunTes Oenka», «CrTpoeHue wmomekynbl Oenka», «CTtpoeHue QepmeHTaY,
«Hyxneunossie kuciotel. JTHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue KUBOTHOM KieTKW», «CTpOEHHE pACTUTENBbHOM KIEeTKh», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue Aapa KIETKN», «Y TIeBOIAbD, «JIUmuab».
Obopyoosanue: CBETOBOW MHUKPOCKON, OOOpPYyIAOBaHHME [UIsi TPOBEACHUA HAONIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIIpPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopnas padota Ne 1. «/3ydeHne kaTalUTUYECKON aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMUJIa3bl WIM KaTanas3bl)y.

JlaboparopHas pabota Ne 2. «M3yueHue cTpOCHUS KIETOK PACTEHUI, )KUBOTHBIX U OaKTEpUid IO
MHKPOCKOIIOM Ha I'OTOBBIX MUKPOIIpEapaTax U ux OIUCAHUEY.

4. ' KusHeneATEILHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIANMS (TNIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPaHEHMsI BEIIECTB U 3HEPTrUU B MOHUMAaHUU MeTabonu3Ma. Tumel oOMeHa BelecTB:
aBTOTPO(HBIN U reTepoTpodHbIi. Ponb (hepMEHTOB B 0OMEHE BELIECTB U IPEBPAILCHUH SHEPTUU
B kietke. dotocunres. CeeroBas M TeMHoBasg (as3bl ¢orocunTe3a. Peakuun dortocunresa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HH Ha 3emiie. BriusHaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.
XeMocHHTe3. XeMOCHHTEe3Upyole 0akTepuu. 3HaU€HUE XEMOCHUHTEe3a JJIs JKU3HHM Ha 3emiie.
OHepreTuyecknii oOMeH B KJeTKe. PaciienieHue BelecTB, BBIJCICHHE M aKKyMYJIMPOBaHUE
SHEPTUM B KJETKE. OTambl dHEpreTndeckoro odmeHa. [nukonms. BpokeHne u ero BUBL
Kucnoponnoe okucinenue, WM KieToyHoe apixaHue. OkuciaurenbHoe (ochopuiupoBaHue.
D heKTUBHOCTh JHEpreTUdecKoro obmeHa. Peakumm wmartpuuHoro cuHTe3a. ['eHeTHmdeckas
unpopmanus u JIHK. Peanusanus renernueckoir nHpopmauu B kietke. ['eHeTHueckuit ko u
ero cpoiictBa. Tpanckpunuusi — matpuunblii cuntre3 PHK. Tpancnsauus — Guocunres Oenka.
Oransl TpaHcmauuu. KoaumpoBanue amuHOKMCIOT. Pomb pubocom B OuocuHTe3e Oernka.
Hexnerounsie ¢opmbl xu3Hau — Bupychl. Wctopus otkpeitus BupycoB (/.M. BanoBckwii).
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OCOOEHHOCTH CTPOCHHMSI M JKU3HEHHBIM UK BUPYcOB. bakrepuodaru. bone3nu pacreHwit,
KUBOTHBIX M YEJIOBEKAa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHoaedunura yenoeka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIIUs, peBeprasa W uHTerpasa. lIpodumakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00J1€BaHUH.

Hemoncmpayuu:

[Toprpetsr: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsses.

Tabmumpl U cxeMbl: «Tumnbl nuTaHusy, «Metabomuzm», «MUTOXOHIPHUL), «IHEPTETHUCCKHUI
obMen», «Xmoporutacty», «Dotocuntesy, «Ctpoenue JHK», «Ctpoenne n GpyHKIMOHUPOBAHUE
reHa», «CuHTte3 Oenkay, «['eHeTmdeckuil komy», «Bupycw», «baktepuodarn», «CtpoeHue u
*u3HeHHbIH nuki Bupyca CIINla, 6akTepuodaray, «Pemmkarus JTHK».

Oobopyoosanue: monenu-amukanuu «Y asoenue [JHK u tpanckpunmusy, «bnocunres 6enkay,
«CTpoeHue KIeTku», Mojeib cTpykrypbl JJHK.

5. Pa3MHOKeHMe U MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii LUK, WM KU3HEHHBIM MK KieTku. WHTepdasza um mwuro3. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmkamms — peakuuss marpuuHoro cunte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBHUYaJIbHOTO Pa3BUTHUS
opranusmoB. Jlenenue kinetku — Muto3. Cragum Mutosa. IIponeccel, npoucxoasimue Ha pa3HbIX
CTaausX MUTO3a. bruonornueckuii cMpicn Muto3a. [IporpaMmupyemas ruGenb KIETKH — arorTo3.
@opMbl pa3MHOXKEHMs OpPraHM3MOB: Oecrionoe M mojioBoe. Buibsl 6ecnoioro pa3MHOXKEHUS:
JIeJIeHHe HaJBOE, NOYKOBAHME OJHO M MHOIOKIJIETOYHBIX, CHOPOOOPAa30BAaHUE, BETETATUBHOE
pasMHOKeHHe. VICKyCCTBEHHOE KJIOHHPOBAHHME OPraHU3MOB, €ro 3HA4YCHHWE MJI CEJEKLHU.
[TosoBoe pa3mMHOXKEHHE, €ro oTinuyus oT Oecmnoioro. Meio3. Craguu Mmeiosa. Ilponeccsl,
IpOUCXOJAIIMEe Ha craausx Menosa. IloBeneHme xpomocom B Menose. KpoccuHrosep.
buonornyeckuil cMbici u 3HaueHHe MeHo3a. I'ameroreHes — mporecc 0oOpa3oBaHMS MOJOBBIX
KJIETOK Yy >KUBOTHBIX. IlojiOBBIE Kene3bl: CEeMEHHUKU U sSMUHUKU. OOpa3zoBaHHME M pa3BUTHE
IOJIOBBIX KJIETOK — Tramer (CIepMaTo30M[, SHIEKIeTKa) — CIIEPMAaTOreHe3 M OOTCHE3.
Oco0eHHOCTH CTPOEHUS SMLIEKIETOK U criepMaro3onioB. Omnonorsopenue. IlapreHorenes.
WnauBuayanbHoe pa3BUTHE (OHTOTE€HE3). DMOPHOHAIBHOE pa3BUTHE (dMOpHOTeHe3). DTarbl
AMOPHOHAILHOTO Pa3BUTHS Y MTO3BOHOYHBIX KUBOTHBIX: IpOOJIEHHE, TaCTPYIISALUS, OPraHOT€He3.
[TocTamOproHanbHOE pa3BUTHE. THMIBI NOCTAIMOPUOHAIBHOTO PAa3BUTHS: TMPSMOE, HEMpPsIMOe
(fmunHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH
BpOXKAEHHBIE ypojacTBa. Poct u pa3BuTHe pacreHud. OHTOreHe3 IBETKOBOI'O PpAaCTEHUS:
CTPOEHHE CEMEHU, CTaJUU Pa3BUTHSI.

Hemoncmpayuu:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUSI OpPraHU3MOBY», «J[BOWHOE OIIOAOTBOPEHHUE Y
IIBETKOBBIX pPAacTeHU», «BereraTMBHOE pa3MHOXXEHUE pacTeHUi», «JleneHne KIEeTKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMB», «KIeTOUHBINH LUK,
«Pemmukanua JTHK», «Mutos», «Meio3», «IIpsamoe n Henpsimoe pa3BuTHe», «l'ameTorenes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).

Oobopyoosanue:  MUKpPOCKOI, MuUKpornpenaparsl «CrnepMaTo30uJbpl  MJIEKOIMHUTAIOIIETO»,
«Sineknerka mitekonuraroniero», «KapmoknHe3 B KJIETKax KOpellka JIyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:
JlaGopatopnast pabora Ne 3. «HaOmromeHne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha

TOTOBBIX MUKpPOIIpCIIapaTaxy.
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Jlaboparoprnass pabora Ned. «l3ydeHue CTpPOEHHUS TOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

6. HaciaeacTBeHHOCTh M H3BMEHYUBOCTH OpraHusmMosB.

[Ipeamer u 3amaum reHetuku. Mcropuss pa3BuTHs TeHETHMKUA. Poib muTosnoruu u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIIOIIOTUYECKUH, LUTOTeHEeTUYECKHUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnYecKass CMUMBOJIMKA, UCIOJb3yeMasl B
CXeMax CKpeIIMBaHUM. 3aKOHOMEPHOCTM  HACJIEIOBAaHMUsS IMPU3HAKOB, YCTAHOBJICHHbIE
['. Mengenem. MoHOrHOpUIHOE CKpeIIMBaHHE. 3aKOH €AMHO-00pa3usi THOPUAOB IEPBOTO
nokoneHus. [IpaBuwiio nOMUHHpOBaHUA. 3aKOH PACLICIUICHHs MPU3HAKOB. 'MIoTe3a 4uMCTOTHI
ramer. [lomHoe W HemoiiHOe JOMUHUpOBaHWE. JlurnOpugHOEe CKpelmuBaHuE. 3aKOH
HE3aBHCHMOI'O HAacleJOBaHUsA NpuU3HAKoB. LlUToreHeTMyeckue OCHOBBI JAUTHOPUIHOTO
CKpelIuBaHMs.  AHanu3upyooliee  CKpenuBanue.  Vcmonp3oBaHWe — aHAIM3UPYIOIIETO
CKpEIMBaHUs [UIsl OmpeleneHus reHotuna ocodbu. CleryieHHOe HaclieJJOBaHHE MPHU3HAKOB.
Pabora T. MopraHna 1o cLelIeHHOMY HaclleJOBaHUIO T'eHOB. HapyleHue cueruieHus reHoB B
pe3ynbTaTe KPOCCHUHIOBEepa. XPOMOCOMHAsI TEOPHUsl HACIEACTBEHHOCTU. ['€HeTHUeCKue KapThl.
I'enetnka mnona. XpoOMOCOMHOE ONpENEJICHUE I0JIa. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie oOpraHu3mbl. HacnmemoBaHue TpPU3HAKOB, CIEITUICHHBIX C
nosioM. M3meHunBOCTh. BuIbI M3MEHUYMBOCTH: HEHACJIEJCTBEHHAas MU HacieacTBeHHass. Poib
cpeapl B HEHACIEICTBEHHOM  M3MEHYHMBOCTH.  XapaKTepUCTHKA  MOIU(PHUKAIMOHHON
M3MEHYMBOCTH. BapuanvoHHbI psii U BapualMOHHAs KpuBas. Hopma peakuuu npusHaka.
KonuyecTBeHHbIE M KAueCTBEHHBbIE TNPH3HAKM U WX Hopma peakiuu. CBoiicTBa
Mo (UKAIIMOHHON M3MEeHUMBOCTH. HacnencTBeHHas, WJIM TEHOTHIHYECKas, U3MEHYHBOCTb.
KoMmOuHaTtuBHass W3MEHYMBOCTh. MeH03 M TOJOBOM TMpolleCC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTU. MyTalMoHHass  W3MEHYMBOCTh.  Kiaccudukanus  MyTaluii:  reHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa W TpPHYUHBI MyTaluil. MyTareHHbIe (GakKTOphl. 3aKOH
TOMOJIOTHYECKUX PANOB B HacleacTBeHHOW wu3MeHunmBocth H.M. BaBunoBa. Buesaepnas
HACJIEJCTBEHHOCTh M HM3MEHUYMBOCTh. ['eHeTmka uyenoBeka. Kapumortun uenoBeka. OCHOBHBIE
METOJbl TEHETUKH  4YellOBeKa: TEHeaJOrMYecKHil, OJIM3HELOBbIM, IUTOreHEeTHYECKUH,
OMOXMMHMUYECKHH, MOJIeKysipHO-TeHeTHYecKuii. COBpPEMEHHOE  OIpeAeNiCeHHe TeHOTHUIA:
MOJIHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUNIMPOBAaHKE, B TOM 4ucie ¢ nomouisto [11{P-ananu3a.
HacnencreBennnle 3a0oneBaHus 4YejaoBeKa: TeHHBIE O0o0Jie3HH, OOJIE3HM C HAaCIaeICTBEHHOM
MPEIPaCIONOKEHHOCTRI0, XPOMOCOMHBIE 0oje3Hn. ComaThueckue W TeHepaTHBHBbIE MYTAallUU.
CrtBosioBbie KJIETKH. [IpuHIMIBI 340pOBOTO 00pasza KU3HU, JUATHOCTUKH, MPOMUIAKTHKA WU
JIeYeHUs] TEHEeTWYecKuX Oone3Hel. MenuKo-TeHeTHYeCKoe KOHCYJIbTHPOBAaHUE. 3HAUYEHUE
MEJUIIMHCKOW T€HETUKH B MPEIOTBPAILICHUH U JICYCHUH TeHETHYECKUX 3a00JIEBaHUM YeJIOBEKa.

Hemoncmpayuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. UerBepuxos, H.B. Tumodeer-PecoBckuii,
H.A. BaBunos.

Tabmuie! u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHKUE U €TO IUTOTeHETHYECKas OCHOBAY, «3aKOH
pacHICTUICHHs] U €ro ITUTOTEHEeTUYEeCKas: OCHOBa», «3aKOH YHUCTOTHI raMery», «/lurubpumnoe
ckpemuBanue», «lluTonorudeckrue OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHUs», «Meio3y,
«BzanmonelicTBie aNICNBHBIX TEHOB», «[ €HeTHUeCKHue KapThl PACTCHHM, >XWBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUIEHHOTO C IOJIOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapl w3MeHunBOCTHY», «MomuduxarmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropayn, «['eHeTHKa Tpymnn KpoBu», «MyTalHoHHAs
U3MEHYHBOCTHY.

Obopyoosanue:  mopenu-ammuvkauud — «MoHorubpuaHoe — ckpemuBaHue», «HemnonHoe
ToMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
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Mukpomnpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPBUTEEB U OKPACKH Teja), repdapuid
«I"opox MOCEeBHOW.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopnass pabora Ne 5. «V3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuass pabora Ne 6. «l3yueHue MOAMPUKAMOHHON HM3MEHUMBOCTH, MOCTPOCHHUE
BapHAIlMOHHOTO psAJia U BApUAIIMOHHOM KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTax.
[TpakTrueckas padota Ne 2. «CocTaBieHue 1 aHaiau3 POAOCIOBHBIX YEIOBEKay.

7. Cesiekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa M IIPOLECC. 3apOKIEHUE CEJICKIMM M JOMECTHKauus. Y4eHHe
H.W. BaBuioBa o meHTpax MPOUCXOXKICHUS U MHOT000pasus KyJIbTypHBIX pacTeHud. LleHTphI
IIPOUCXOXKAECHNUA JOMalHUX KUBOTHbIX. Copr, mopoja, mramMM. COBpPEMEHHBIE METOMbBI
ceJIeKIIMU. MaccoBblii M MHAMBUIYaJIbHBIM OTOOPBI B CEJIEKIIMM PACTEHUN U KUBOTHBIX. OlleHKa
sKcTepbepa. bianskoponacTBeHHOE ckperuBaHue — MHOpUIUHr. Yucras naunusa. CkpelinBaHue
YUCTHIX JIMHUH. ['eTeposuc, ninu rudpunHas cuina. HepocTBeHHOE CKpeluBaHUuEe — ayTOPHIUHT.
Otnanénnas rubpuguzanus M e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 U IOJydYeHHe
MNOJIMIUIONAOB.  JIOCTMKEHUs  CEJIEKUMH  pPAaCT€HHWH, JKMBOTHBIX W MHMKPOOPIaHU3MOB.
bruorexHonoruss Kak OTpaciab NPOU3BOACTBA. ['€HHas MH)KEHEpUsA. OTambl CO3JaHUS
pexomOunantHoii JIHK u Tpancrensnsix opranusmoB. Kierounas unxenepus. Knetounsie
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHuil. KiloHMpoBaHue BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHME M 3TUdeckue mnpobiemsl. I'MO —
IFeHETUYECKU MOAU(PULIUPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

IToprpetsr: H.W. BaBunos, 1.B. Muuypum, I'./[. Kapneuenko, M.®. BaHoB.

Tabmuiel 1 cxembl: kapTa «LleHTpBI MPOUCXOXKIECHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHHI,
«[Toponbl  mOMamIHUX  JKUBOTHBIX», «CopTa KyJIBTYpHBIX pacTeHui», «OTtaanéHHas
rubpuamzamusy, «Paborer  akagemuka M.O. MBanoBay, «llomummonausy, «OOBEKTHI
ouotexHonorun», «Kierounsle KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM.

Oobopyooeanue: MyJsiK¥ TJI0JI0B ¥ KOPHEIIJIONO0B TUKUX (POPM U KYJIBTYPHBIX COPTOB PacTeHUH,
rep6apuii «CenbCKOXO03IHCTBEHHBIC PACTEHUS».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTH)KEHMSI CEJIEKIIMM pPACTEHUH U JKUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHbBIH Y4acTOK, B TEIUIMYHOE
XO03SICTBO, 1a0OPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Bbuoaorusa. 11 kiaacc
1. DBoJIOLIMOHHAS OUOJIOTHS.

[Ipennoceuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DJBOJIOIMOHHAS TEOpUS U €€
MECTO B Omonioruu. BrusHUE BONIOIMOHHON TEOPUU HA pa3BUTHE OUOJOTMM W JIPYTHX HAYK.
CBueTeNnbCcTBa IBOMIONUHU. [laleOHTONOTHYECKHE: TTOCIEeI0BATeILHOCTh TOSIBJICHUSI BUIOB B
MAJICOHTOJOTUYECKONW JIETOMUCH, mepexoansie ¢opMbl. buoreorpaduueckue: CXOACTBO U
paznuuue (payH u GJIOp MATEPUKOB U OCTPOBOB. DMOPHUOIOTHYECKUE: CXOJCTBA M PA3THUUS
SMOpPHOHOB pAa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
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aHaJIOTUYHBIC, PyJUMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTell y BCEX OpraHU3MOB.
OpomonmonHasa Teopus Y. [lapBuna. IIpennocbuiki BOZHUKHOBEHUS JapBUHU3MA. [IBuoKyliue
CWJIBl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IPU OrPaHUYEHHOCTH
pecypcoB, HeompenenéHHas W3MEHYUBOCTh, OOph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIH OTOOP).
Cunretndeckass teopus »Bomonud (CTD) um e€ oCHOBHBIE MOJOXKEHHUS. MHKPOIBOJIOLHS.
[Momynsimus Kak €AMHUIA BUJA M BOJIIOUWH. J[Brkymmue cuiibl ((hakTopbl) SBONIOLNUN BUAOB B
npupojie. MyraiMoHHbIN Ipoliecc 1 KOMOMHATUBHAsE U3MEHYUBOCTD. [1omysiiMoHHbIE BOJIHBI U
npeii¢ reHoB. M3omsmust u murpauus. EcTecTBeHHBIH OTOOpP — HampaBisOMUNA  (BaKTop
sBosrolul. Popmbl ecTecTBEHHOro ordopa. [IpucrnocobieHHOCTh OPraHu3MOB KakK pe3yJbTar
sBosronuu. [Ipumeps! nprcnocobneHuii y oprann3mMoB. ApoMopho3sl U HaKO-aAanTanuu. Bug u
BugooOpa3oBanue. Kpurepun Buga. OcHoBHblE (hOpMBI BHI000pa3oBaHUs: Ireorpapuueckoe,
sKoyoruueckoe. MakposBomtorus. Dopmbl  dBoNMOLMU:  (UIETHYECKAs, JAWBEPreHTHAsd,
KOHBEpreHTHas, napamwienbHas.  HeoOparumocts  sBomonmu.  Ilpoucxoxnaenue ot
HecHelalIu3upoBaHHbIX MpenkoB. [Iporpeccupytromas cnenuanuzanys. AganTuBHAas pajauanus.

Hemoncmpayuu:

[Toptpetsr: K. JIunneit, X.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. bap, 3. I'ekkens,
®. Mrosutep, A.H. CeBepuios.

Tabmunpl 1 cxembl: «Pa3BUTHE OpraHUYECKOTO MHpa Ha 3emiie», «3apoAbIIIN IMO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepuKcy, «@opmMbl O0pBOEI 3a CyliecTBOBaHUEY, «ECTECTBEHHBINH 0TOOPY,
«MHorooOpa3ue coOpToB pacTeHuit», «MHorooOpa3ue MOpPOA KUBOTHBIX», «llomymsiumy,
«MyTannoHHass U3MEHUMBOCTEY, «ApoMopdo3b», «Mauoamantamumy, «O0mmas aereHepamms»,
«/IBmxyiue cumsl 3Bomonuny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopbda
3a CYILIECTBOBaHHUE, «[Ipucnoco0aeHHOCTh OpPTaHU3MOBY, «["eorpaduueckoe
BHJ1000pa30BaHKe», «IKOJIOTHIECKOE BUI000PA30BAHUE.

Oobopyooeanue: KOJIEKIHMS HACEKOMBIX C DPA3JIMYHBIMA THUIIAMH OKpacKd, Ha0Op IMIOAOB M
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIlpaBJICHUS YBOIOLUNY», 00bEMHAs MOIeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.
buoreorpaduyeckas kapta Mupa, KOJUIeKIus «DopMbl COXPAaHHOCTH UCKOMAeMbIX KUBOTHBIX U
pacrenuii», mojaenb anrumkaius «llepekpéct xpomocom», BiaxkHble mnpemnapaThl «Pa3Burtue
HaceKkoMoroy, «Pa3BuTtue maArymku», Mukpomnpenapar «Jlpo3oduna» (Hopma, MyTauu (Hopmbl
KPBUIHEB U OKPACKH TeJa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHeHHE BUIOB MO MOP(OIOTHIECKOMY KPUTEPHUIOY.
JlaGopatopHas pabota Ne 2. «Onucanue NpUCcrocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOTO
XapakTepa.

2. Bo3dHUKHOBeHHE H pa3BUTHE KHU3HU HA 3emJie.

JloHay4HbI€ MPEICTABIEHUS O 3apOXKIACHUH KU3HU. HaydHble rumoTre3bl BO3HUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 W MaHCIepMHs. XUMHUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMHUYECKON 7BoNIOIMK. HauanpHble dTanbl Ouonorunueckoit sBomonuu. ['unoreza PHK-Mupa.
®dopmupoBaHre MEOpPAaHHBIX CTPYKTYP M BO3SHHKHOBEHHE MPOTOKJICTKH. [lepBBIe KIETKH M HX
sBonmonua. opmMupoBaHre OCHOBHBIX TPYII KUBBIX OpraHU3MOB. Pa3BuTue XU3HU Ha 3emiie
no spam u nepuojam. Karapxei. Apxeiickasg u npotepo3oiickas spbl. [laneosoiickas spa u eé
NepUoAbl: KEMOPHICKUI, OpIOBUKCKHMA, CHUIYpPHMCKHUI, JE€BOHCKUNA, KaMEHHOYTOJIbHBIH,
nepMckuii. Me3o30iickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3oiickass 3%pa u €€ mnepuoiabl: NaJICOreHOBbIM, HEOTCHOBBIM, AHTPOIMOIE€HOBBIM.
XapakTepucTuka KIUMaTta W TeOJOTHYeCKHX mporieccoB. OCHOBHBIE OTambl HBOJIOIUN
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pPacCTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losiBieHue,
paciuBeT U BEHIMUpPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOrO MHpa Kak oOTpaxkeHue HBOMONUMUA. OCHOBHBIE CHCTEMaTHYECKUE
TpyOnbl  OpraHU3MOB. OBOJIOIMS  4YejgoBeKa. AHTPONOJOrHs Kak Hayka. Pa3Burtue
MPEACTABICHUI O MPOUCXOXKACHUM 4esoBeka. Meroabl u3ydeHus: antpornoreneza. CxojacTsa u
pa3ianurs 4ejJoBeKa U KMBOTHBIX. CHUCTEeMaTHYeCKOe IMOJIOKEHHE YelloBeKa. J[BHxKyiue Cuibl
(pakroper) antpomoreHesa. HacneacTBeHHass M3MEHYMBOCTH M €CTECTBEHHBIH  OTOOP.
OOmecTBeHHBI 00pa3 KU3HU, WU3TOTOBJICHUE OPYAUI TpyAa, MblIUieHUEe, peyb. OCHOBHbBIE
CTaMd U BETBH HBOJIIOIMU YEJIOBEKa: aBcTpajonutreku, YenoBek ymensid, Yenosek
npsAMoxosamuid, YemoBek HeaHaepTaiabCckui, YenoBek paszymHbld. Haxoaku uckomaeMbIx
OCTaTKOB, BpeMsl CYIIECTBOBaHUs, 00JIACTh paclpocTpaHeHHs, 00BEM TOJIOBHOTO MO3Tra, 00pa3s
KU3HHU, opynud. Yenoseueckue packl. OCHOBHBIE OOJIBIIIUE PACKHI: €BPOICONIHAS (€Bpa3uiickas),
HErpo-aBCTpaJIONHAsl (SKBAaTOpUalibHAsA), MOHIOJOMAHAs (a3uaTrcKo-amepukaHckas). Yeprtol
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

Hemoncmpayuu:

[Toptpetsr: @. Penn, JI. ITactrep, A.W. Onapun, C. Munep, I'. FOpu, Y. JlapBuH.

Tabmuubt u cxemsl: «Bo3HuKkHOBeHNE COTHEUHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOro MHpay,
«PactutenbHas kietka», «OKuBoTHas kietka», «lIpokapumornueckas kierkay», «CoBpeMeHHas
CUCTEMA OpraHM4ecKoro Mupa», «CpaBHEHHE AaHATOMHUYECKUX YEpPT CTPOEHUS YEJOBEKa U
YeNIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMUYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «JlpeBHeuimme oan», «/pesHue monn», «llepBsie coBpeMeHHBIE
oI, «YemoBeyecKkue pacoi».

Oobopyooeanue:  wmynsixu  «lIpoucxoxaenue  yenoBeka»  (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMAaHBOHIIA), CIENKA WIA U300pakKeHHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJunIa,
KoJuieKUus «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpakTHYecKUe padoThI:

[Tpaktnueckast pabora Ne 1. «M3ydyeHHe HCKONMAeMbIX OCTAaTKOB PACTEHUH M JKUBOTHBIX B
KOJUIEKLIASAX .

OKcKypeusi «OBOJIIOLMSL OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbIH WIH
KpaeBeuecKuil My3ei).

3. OpranusMsl U OKpY:Kallas cpena.

DKoJIOTMSl KaK Hayka. 3aJadyd W pasliedbl S3KOJOTMH. MeTOoapl 3KOJIOTHYECKUX
UCCJIEIOBaHUM. DKOJIOTMYECKOE MHPOBO33pEHUE COBpeMEHHOro uesnoBeka. Cpeapl oOuTaHUS
OpraHU3MOB: BOJHAA, Ha3eMHO-BO3AYylIHAs, MOYBEHHAs, BHYTPUOPTAaHU3MEHHAS.
Oxonornueckue (daktopel. Kriaccudukaruss dKoOIOrHYecKUX  (HAKTOPOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTpoIoreHHble. JleiicTBue SKoJormvecknx (HakTOpoB Ha OPTaHU3MBL
AOuoTtudeckre (akTOphL: CBET, TeMIlepaTypa, BiIaxHoCTh. Dotonepuoansm. [Ipucnocodnenus
OpraHW3MOB K JeicTBUIO abmoTudeckux (QaktopoB. buonmormdeckue putmbl. buornueckue
dakTopel. Buasl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIIHS, XHIITHUYECTBO, CHMONO03 U €T0
dopmel.  [lapasuTu3Mm,  Koomepanus, MyTyalu3M, KOMMEHcalu3M  (KBapTHUPAHCTBO,
HaxJICOHUUYECTBO). AMEHCAIHN3M, HEUTpaIu3M. 3HAUCHHE OMOTHMYECKUX B3aUMOJEHCTBHM ISt
CYIIIECTBOBAHMS OPraHU3MOB B TPUPOJHBIX COOOIIECTBaX. DKOJOTMUECKHUE XapaKTePUCTUKU
nonyssitiud. OCHOBHBIE TIOKA3aTeNd TMOMYJSIANA: YUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTH,
CMEPTHOCTb, PUPOCT, MUTPALIUs. J(MHAMKMKA YUCIIEHHOCTH MONYJSLUU U €€ PEeTyIIsIIusl.
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Hemoncmpayuu:

[Toptpetsr: A. I'ym6oasaT, K.®. Pynse, O. ['ekkensb.

Tabmuubl u cxembl: Kapta «l[Ipupomusie 30HBI 3eminy, «Cpenbl OOUTaHHMS OPTAaHU3MOBY,
«Dotonepuoguzmy», «llomynsmun»y, «3aKOHOMEPHOCTH PpOCTAa YHCIEHHOCTH TMOMYJSIUU
uHy30pun-Typenpkn», «llumessie memnm.

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 3. «Mopdosoruueckue 0COOEHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BrusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.
[Tpaktuyeckas padora Ne 2. «[loncuér MIOTHOCTH MOMYJISIIMNA PA3HBIX BUAOB PACTCHUI».

4. Coo011ecTBA M IKOJOTHYECKUE CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
POCTpPAaHCTBEHHAs, Tpoduueckas (muimeBas). Bunbl-momuHantel. CBsiz3u B OHOIICHO3E.
Okonornyeckne cucreMbl (dkocuctembl). [lonarme 00 dkocucreMe u  OMOTEOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOJAYIEHTHI, KOHCYMEHTBI, PpPEIYyILEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKOcUCTeMe. Tpoduueckue (MUIIEBHIE) YPOBHHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld SKOCHUCTEMBI: Omomacca,
OPOAYKIHS. DKOJIOTWYECKHE NHPAMHJIbL: TPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMUMBOCTH, camoperyisuus, pazutue. Cykuneccus. [IpuponHbie 3KOCHCTEMBI.
DKOCHCTEMBI 03€p M peK. DKOCUCTEMA XBOHHOTO HJIM ITUPOKOIUCTBEHHOTO JIeca.
AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOoskocuctembl. buonoruueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM H YPOOIKOCHCTEM.
buopasHoobpazue kak (akTop ycToMuMBOCTH d3KocucTeM. (CoxpaHeHHE OHOJIOrHYECKOTo
pasHooOpa3usi Ha 3emue. Yuenwe B.U. Beprnaackoro o Ouocdepe. I'panurpsi, coctaB u
cTpykTypa Ouocdepsl. JKuoe BemectBo u ero ¢yHkiuuu. OcobeHHOCTH Ouocdepbl Kak
MI00ABHOM  3KocHCTeMBl. JlMHaAMHUYECKOe paBHOBecMe W oOpaTHas CBsi3b B Owocdepe.
KpyroBopotsl BemectB M OHOr€OXMMHUYECKME IMKJIBI 3JEMEHTOB (yIiiepoja, asoTa).
3oHanbHOCTH Omochepsl. OcHoBHbIe Ouwombl cymu. YemoBeuectBo B Ouochepe 3emii.
AHTpomOreHHsle U3MeHeHuss B Ouochepe. [nmobanbHble SKOJIOTHYECKHE MPOOIEMBI.
CocymiectBoBanue MNpupoabl U uenmoBedecTBa. CoxpaHeHue OuopazHOOOpa3us Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTrkeHust OMONIOTMH U OXpaHa MPUPOIBI.

Hemoncmpayuu:

[Toptpetsr: A Jl. Tencnu, B.H. Cykaués, B.1. Bepnanckuii.

Tabmuner u cxembl: «[lumessle nenu», «buoneHo3: cocraB u cTpykTypay», «I[Ipuponnsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IIMPOKOJUCTBEHHOrO Jeca», «IKOoCHUCTeMa XBOMHOro iJeca», «buoleHos
BOlOéMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOrE€HHBIE BO3JAEHCTBUS Ha IMPUPOLY»,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelInas
cocrasisironas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBeli a3pdexTy, «DakTophl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacmpoctpanenue
XKHU3HU B Ouocdepe», «O30HOBBIN 3KpaH Ouochepb», «KpyroBopoT yriepoma B O6uochepey,
«KpyroBopot azota B mpupoie».

Obopyoosanue: Monenb-anuikanus «TunuyHele OuoLEHO3b», TepbOapuil «PacTuTenbHbIC
coobmiecTBa», Koiekuuun «buorneHos», «Bpeautenn BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu M KOJUJIEKIUH pPACTeHUH W >KUBOTHBIX, NPHHAJUIEKALIME K pPasHbIM
HKOJIOTHYECKUM Tpynmnam oaHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, nzo0paxeHus
OXpaHsIEMBbIX BUJIOB PACTEHUI U JKUBOTHBIX.
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«TemaTnyeckoe MIIAHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJAMMBbIX HA OCBOEHHE
KAXKI0H TeMbD»

10 xaxace

Ha3Banue pasaena
(TeMbI)

KoaunuecTtBo
YacoB

JyekTpoHHbIE (U (pPOBBIE) 00pa3oBaTeIbHbIE
pecypchbl, HCIOJIb3yeMble 1Jisl 00y4eHHus 1
BOCIIUTAHUS

buonorus xak Hayka

2

POCCHﬁCKaﬂ 3JICKTp0HHaﬂ IIKo0oJ1a

«buosnorus — HayKa 0 >KUBOU MPUPOJIE»
https://resh.edu.ru/subject/lesson/3827/start/11894
0/

JKuBbIe crucTeEMBI U UX
OpraHu3aus

Videouroki.net

«YPOBHI/I OpraHu3anuu XKUBOI'O»
https://videouroki.net/razrabotki/konspiekt-uroka-
urovni-orghanizatsii-zhivoi-prirody.htmi

«AHpoypox»

«YPpOBHU OPraHU3ALMU KUZHU»
https://yandex.ru/video/preview/18424891702355
396457?family=yes

XUMHUYECKUU COCTaB U
CTPOECHUE KJIETKU

Poccuiickast 3jIeKTpOHHAs IIK0J1a

«Heopranndeckure BemecTBa U UX POJIb B )KUBOK

IPUPOJIE»

https://resh.edu.ru/subject/lesson/5397/start/28387
0/

«Opranunyeckue BemiecTna. benku n

HYKJIEHHOBBIE KHUCIOTHI»

https://resh.edu.ru/subject/lesson/3840/start/16309
6/

«MemOpaHHbIe OpraHOU/IbI KJIeTKH. Sipo.
IIpoxapuOTHI U DYKapUOTHI.
https://resh.edu.ru/subject/lesson/3847/start/8616/

Videouroki.net

«XHUMHYECKUI COCTAaB KIETKN))
https://videouroki.net/video/08-himicheskKij-
sostav-kletki.html

«HNudoypox»

«AT® u npyrue opraHu4eCKue COEAUHEHUS
https://yandex.ru/video/preview/16752761271967
545305

KnzuenearenbHOCTD
KJIETKHU

Poccuiickast 3jieKTPOHHAsI IIKOJIA

«O0Men BCIICCTB. doTtocuHTE3 U MOJIYYCHHC
SHEPTHUN»
https://resh.edu.ru/subject/lesson/3917/start/A6777
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https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://videouroki.net/razrabotki/konspiekt-uroka-urovni-orghanizatsii-zhivoi-prirody.html
https://videouroki.net/razrabotki/konspiekt-uroka-urovni-orghanizatsii-zhivoi-prirody.html
https://yandex.ru/video/preview/18424891702355396457?family=yes
https://yandex.ru/video/preview/18424891702355396457?family=yes
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://videouroki.net/video/08-himicheskij-sostav-kletki.html
https://videouroki.net/video/08-himicheskij-sostav-kletki.html
https://yandex.ru/video/preview/16752761271967545305
https://yandex.ru/video/preview/16752761271967545305
https://resh.edu.ru/subject/lesson/3917/start/46777/

Ne
n/n

HazBanue pasaena
(TeMbl)

KoanuecTtBo
4acoB

JaexkTpoHHble (HU(poBbHIe) 00pa3oBaTelbHbIE
pecypchbl, HCOJIb3yeMble 1JI 00y4eHHsl U
BOCIIUTAHUS

/

«I"en. I'enoM. Peakiim MaTpuyHOro CUHTE3a»
https://resh.edu.ru/subject/lesson/5352/start/29578
o/

Videouroki.net

«buocuHTE3 OCIKOBY»
https://videouroki.net/video/19-biosintez-
belkov.html

«ABTtoTpodHoe nuTanue. PoToCUHTES.
XeMOCHHTE3)
https://videouroki.net/tests/avtotrofnoie-pitaniie-
fotosintiez-khiemosintiez.html

«OHepreTuuecKuii 0OMeH»
https://videouroki.net/video/19-obmen-
veshchestv-ehnergeticheskij-obmen.html

«HUudoypox»

«B3auMocBsI3b CTPOCHHUA U )KUBHCACATCIbHOCTH
KIJICTOK»
https://yandex.ru/video/preview/11699215661357
161723?family=yes

PasmHOXeHUE U
WH]JIMBU1yaJIbHOE
pa3BUTHE OPraHU3MOB

Poccuiickast 3jieKTpOHHAs LIKOJIA

«Jlenenue kiIeTku. MUTO3 1 MEHO03»
https://resh.edu.ru/subject/lesson/3927/start/10589
5/

<(OHTOFCHC3. 9M6pI/IOHaJIBH06 pa3BI/ITI/Ie

Opra"Hu3zMa

https://resh.edu.ru/subject/lesson/5630/start/13292
0/

«Hudoypox»

«MUTO3 1 MENO3»
https://yandex.ru/video/preview/12221173601434
732934?family=vyes

«OMmI0a0TBOPEHNE)
https://yandex.ru/video/preview/31664136573182
12703?family=yes

HacnencrBeHHOCTE U
N3MEHYUBOCTD
OpPraHn3MOB

Poccuiickast 3jIeKTPOHHAsI IIKOJIA

«MOHOruOpUAHOE CKpPEIUBAHUEY
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https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://videouroki.net/video/19-biosintez-belkov.html
https://videouroki.net/video/19-biosintez-belkov.html
https://videouroki.net/tests/avtotrofnoie-pitaniie-fotosintiez-khiemosintiez.html
https://videouroki.net/tests/avtotrofnoie-pitaniie-fotosintiez-khiemosintiez.html
https://videouroki.net/video/19-obmen-veshchestv-ehnergeticheskij-obmen.html
https://videouroki.net/video/19-obmen-veshchestv-ehnergeticheskij-obmen.html
https://yandex.ru/video/preview/11699215661357161723?family=yes
https://yandex.ru/video/preview/11699215661357161723?family=yes
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://yandex.ru/video/preview/12221173601434732934?family=yes
https://yandex.ru/video/preview/12221173601434732934?family=yes
https://yandex.ru/video/preview/3166413657318212703?family=yes
https://yandex.ru/video/preview/3166413657318212703?family=yes

Ne
n/n

HazBanue pasaena
(TeMbl)

KoanuecTtBo
4acoB

JaexkTpoHHble (HU(poBbHIe) 00pa3oBaTelbHbIE
pecypchbl, HCOJIb3yeMble 1JI 00y4eHHsl U
BOCIIUTAHUS

https://resh.edu.ru/subject/lesson/5386/start/30106
5/

«JIuruOpuaHOE CKpEITMBAHKEY
https://resh.edu.ru/subject/lesson/4725/start/10794
7/

«X];)OMOCOMHa}I TeOpI/ISI HACJICACTBCHHOCTU»
https://resh.edu.ru/subject/lesson/4755/main/1188
32/

Videouroki.net

«PernreHne reHETHYECKUX 3ajaa4. HaCJ'IeI[OBaHI/Ie
CICIINICHHOC C ITIOJIOM»
https://videouroki.net/video/32-reshenie-
geneticheskih-zadach-sceplennoe-s-polom-
nasledovanie.html

«AHpoypox»

«I/ISMCH‘{I/IBOCTL »
https://yandex.ru/video/preview/79692312620122
01162?family=ves

«Buael myranuii»
https://yandex.ru/video/preview/14416739704978
295260?family=yes&tmpl_version=releases%2Ffr
ontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e2
07d2094b3f696a3e77e0730956ac

<(MeTOI[LI HCCIICA0OBAHNUSA 'CHCTUKHU YCIIOBCKA»
https://yandex.ru/video/preview/31723685681967
39717

Cenekiusi OpraHu3MOB.
OCHOBEI OHOTEXHOJIOTHH

Poccuiickast 3jieKTpOHHAS LIKOJIA

«['eHEeTHKA U CENEKIIUI»
https://resh.edu.ru/subject/lesson/3861/start/29575
1/

Videouroki.net

<(OCHOBHBIC METOABI CCIICKIINU U
OMOTEXHOJIOTHI)Y
https://videouroki.net/video/11-osnovnye-metody-
selekcii-i-biotekhnologii.html

HNroro:

34
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https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://videouroki.net/video/32-reshenie-geneticheskih-zadach-sceplennoe-s-polom-nasledovanie.html
https://videouroki.net/video/32-reshenie-geneticheskih-zadach-sceplennoe-s-polom-nasledovanie.html
https://videouroki.net/video/32-reshenie-geneticheskih-zadach-sceplennoe-s-polom-nasledovanie.html
https://yandex.ru/video/preview/7969231262012201162?family=yes
https://yandex.ru/video/preview/7969231262012201162?family=yes
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/3172368568196739717
https://yandex.ru/video/preview/3172368568196739717
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://videouroki.net/video/11-osnovnye-metody-selekcii-i-biotekhnologii.html
https://videouroki.net/video/11-osnovnye-metody-selekcii-i-biotekhnologii.html

11 xaace

Ne Ha3Banmue pa3nena KonuyectBo | DiiekTpoHHbIe (LM(pPOBbIe) 00pa3oBaTebHbIE
n/n (TeMbI) 4acoB pecypchbl, HCIoJIb3yeMble 1Jis1 00y4eHHus 1
Bocnuranus
1. | DOBomronuoHHas OuoJIOrHs 10 Poccuiickast 3J1eKTPOHHAS HIKOJ1a

«BOSHI/IKHOBCHI/IC nu paSBI/ITI/Ie 9BOJJIOIIMOHHBIX

HIe»

https://resh.edu.ru/subject/lesson/5393/start/13199
7/

«I[OKa?)aTCJ'IBCTBa 3BOJIOLITUN»
https://resh.edu.ru/subject/lesson/5391/start/30103
6/

«DOpMBbI €CTECTBEHHOT'0 0TOOpA B MOMYJISLIUN»
https://resh.edu.ru/subject/lesson/5389/start/10705
1/

«HpI/ICHOCO6J'IeHHOCTL — pCSYJ'IBTaT I[eﬁCTBHH

(haKTOPOB IBOJIIOITUIY

https://resh.edu.ru/subject/lesson/5390/start/29580
9/

Videouroki.net

«DaKTophI BOOLANY
https://videouroki.net/razrabotki/priezientatsiia-
faktory-evoliutsii.html

<(I[OKa3aTCJIBCTBa MaKpO3BOJIFOLTUN >
https://videouroki.net/video/8-makroehvolyuciya-

dokazatelstva-makroehvolyucii.html
«HUudoypox»

«BOSHI/IKHOBGHI/IG 158 paSBI/ITI/IC 9BOJIIOIIUOHHBIX

AIe

https://yandex.ru/video/preview/16821981845733
079182

«HpI/IHLII/IHBI CUCTCMATHUKN»
https://yandex.ru/video/preview/11532856826897
757777?family=yes

((CI/IHTeTI/I‘—IeCKaSI Teoppm 3BOJIFOITUN
https://vandex.ru/video/preview/10110032379723
403099?family=vyes
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https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://videouroki.net/razrabotki/priezientatsiia-faktory-evoliutsii.html
https://videouroki.net/razrabotki/priezientatsiia-faktory-evoliutsii.html
https://videouroki.net/video/8-makroehvolyuciya-dokazatelstva-makroehvolyucii.html
https://videouroki.net/video/8-makroehvolyuciya-dokazatelstva-makroehvolyucii.html
https://yandex.ru/video/preview/16821981845733079182
https://yandex.ru/video/preview/16821981845733079182
https://yandex.ru/video/preview/11532856826897757777?family=yes
https://yandex.ru/video/preview/11532856826897757777?family=yes
https://yandex.ru/video/preview/10110032379723403099?family=yes
https://yandex.ru/video/preview/10110032379723403099?family=yes

Ha3zBanue pasaena
(TembI)

KoanuecTtBo
4acoB

JyekTpoHHBbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE
pecypchbl, HCOJIb3yeMble 1JIS 00y4eHH sl U
Bocniuranust

Bo3HukHOBeHUE U
pa3BUTHE )KU3HU Ha
3emie

Poccuiickasn IJICEKTPOHHAS IIKOJAa

«Pa3BuTHe npeacTaBiIeHUl O BOSHUKHOBEHUHU

KHU3HN»

https://resh.edu.ru/subject/lesson/3874/start/30109
4/

«ITanbl Pa3BUTHUA ) XU3HH HA 3emiie»
https://resh.edu.ru/subject/lesson/3885/start/27012
7/

«bmmxkaiiine POACTBEHHHUKH YC€IIOBEKA CPCaAU

MIPUMAaTOBY»
https://resh.edu.ru/subject/lesson/4951/start/29018
1/

Videouroki.net

«OCHOBHHG STaIllbl paSBI/ITI/I}I JKHN3HHU Ha 3CMJ'IC>)
https://videouroki.net/video/30-osnovnye-ehtapy-
razvitiya-zhizni-na-zemle.html

«AHTpOIIOreHe3. DTallbl aHTPOIIOT€HE3A»
https://videouroki.net/razrabotki/priezientatsiia-
po-biologhii-antropoghieniez-etapy-
antropoghienieza.html

«HUudoypox»

«FI/IHOTGSBI [0) HpOI/ICXO)KJleHI/II/I KU3HN
https://yandex.ru/video/preview/15879669954722
787338?family=yes&tmpl_version=releases%2Ffr
ontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e2
07d2094b3f696a3e77e0730956ac

<(CDaKTOpLI 3BOJJIKOIIUHN YCIIOBCKaA»
https://yandex.ru/video/preview/32954080301154
44925?family=ves

Opranu3Mel 1
OKpY’KaroIas cpea

Poccuiickas 21eKTPOHHAS 1IK0J1A
«OpranusM 1 OKpyKarolas cpeza.

Okonoruyeckue HakTopb»
https://resh.edu.ru/subject/lesson/5392/start/8378/

Videouroki.net
«BSaI/IMOOTHOI_HeHI/I}I Mexcz[y OpPaHI/I3MaMI/I>>

https://videouroki.net/razrabotki/prezentatsiya-po-
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https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://videouroki.net/video/30-osnovnye-ehtapy-razvitiya-zhizni-na-zemle.html
https://videouroki.net/video/30-osnovnye-ehtapy-razvitiya-zhizni-na-zemle.html
https://videouroki.net/razrabotki/priezientatsiia-po-biologhii-antropoghieniez-etapy-antropoghienieza.html
https://videouroki.net/razrabotki/priezientatsiia-po-biologhii-antropoghieniez-etapy-antropoghienieza.html
https://videouroki.net/razrabotki/priezientatsiia-po-biologhii-antropoghieniez-etapy-antropoghienieza.html
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/3295408030115444925?family=yes
https://yandex.ru/video/preview/3295408030115444925?family=yes
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://videouroki.net/razrabotki/prezentatsiya-po-biologii-vzaimootnosheniya-mezhdu-organizmami.html

n/n

Ha3zBanue pasaena
(TembI)

KoanuecTtBo
4acoB

JyekTpoHHBbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE
pecypchbl, HCOJIb3yeMble 1JIS 00y4eHH sl U
Bocnuranus

biologii-vzaimootnosheniya-mezhdu-
organizmami.html

«Hudoypox»
«Qkonorunyeckue GakTopbI»
https://yandex.ru/video/preview/17857693222004

63946?family=yes&tmpl_version=releases%2Ffro
ntend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e20
7d2094h3f696a3e77e0730956ac
«Cpena oOuTaHUs OPraHU3MOBY
https://yandex.ru/video/preview/16006839984058
324065?family=yes&tmpl_version=releases%2Ffr
ontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e2
07d2094b3f696a3e77e0730956ac
«OCHOBHBIE TUIIBI DKOJIOTMYECKUX

B3&HMOOTHOH.I6HPII>1»
https://yandex.ru/video/preview/22278599529566
46454?family=vyes

Coo0mrecTBa u
J3KOJIOTMYECKUE CUCTEMBI

11

Poccuiickast 3J1eKTpOHHASI LIKOJIA
«Coo0mecTBa 1 IKOCHCTEMBI»

https://resh.edu.ru/subject/lesson/5501/start/11907
5/

Videouroki.net
«BKOJIOI‘I/I‘ICCKI/IC COO6H_ICCTBa»

https://videouroki.net/video/23-ehkologicheskie-
soobshchestva.html
«MecTtoobuTaHuEe OPraHU3MOB. DKOJIOTHIECKHE

HUIIIN
https://videouroki.net/video/18-mestoobitanie-
organizmov-ehkologicheskie-nishi.html
«Cyxkueccusi»
https://videouroki.net/razrabotki/prezentatsiya-po-
biologii-suktsessiya.html

«Bepnajackuit u ero yuenue o ounocdepe»
https://videouroki.net/video/16-vernadskij-i-ego-
uchenie-o-biosfere.html

«HUudoypox»
«OKOJIOTHUECKNE TUPAMHUIBD)

https://www.youtube.com/watch?v=taxKx2uiDlIs
«Tpoduyeckue cBsi3u B OUOIIEHO3E»
https://yandex.ru/video/preview/10682382939754
474675?family=yes&tmpl_version=releases%2Ffr
ontend%2Fvide0%2Fv1.1166.0%23c9d7ae5fd3e2
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https://videouroki.net/razrabotki/prezentatsiya-po-biologii-vzaimootnosheniya-mezhdu-organizmami.html
https://videouroki.net/razrabotki/prezentatsiya-po-biologii-vzaimootnosheniya-mezhdu-organizmami.html
https://yandex.ru/video/preview/1785769322200463946?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/1785769322200463946?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/1785769322200463946?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/1785769322200463946?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/2227859952956646454?family=yes
https://yandex.ru/video/preview/2227859952956646454?family=yes
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://videouroki.net/video/23-ehkologicheskie-soobshchestva.html
https://videouroki.net/video/23-ehkologicheskie-soobshchestva.html
https://videouroki.net/video/18-mestoobitanie-organizmov-ehkologicheskie-nishi.html
https://videouroki.net/video/18-mestoobitanie-organizmov-ehkologicheskie-nishi.html
https://videouroki.net/razrabotki/prezentatsiya-po-biologii-suktsessiya.html
https://videouroki.net/razrabotki/prezentatsiya-po-biologii-suktsessiya.html
https://videouroki.net/video/16-vernadskij-i-ego-uchenie-o-biosfere.html
https://videouroki.net/video/16-vernadskij-i-ego-uchenie-o-biosfere.html
https://www.youtube.com/watch?v=taxKx2uiDls
https://yandex.ru/video/preview/10682382939754474675?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/10682382939754474675?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/10682382939754474675?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac

n/n

Ha3zBanue pasaena
(TembI)

KoanuecTtBo
4acoB

JyekTpoHHBbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE
pecypchbl, HCOJIb3yeMble 1JIS 00y4eHH sl U
Bocniuranust

07d2094b3f696a3e77e0730956ac

«BnusHue uegoBeka Ha paCTI/ITeJ'IBHHﬁ n
SKUBOTHBIN MUp»
https://yandex.ru/video/preview/18031359058212
930703?family=yes&tmpl_version=releases%2Ffr
ontend%2Fvide0%2Fv1.1166.0%23c9d7ae5fd3e2
07d2094b3f696a3e77e0730956ac

Uroro:

34

26



https://yandex.ru/video/preview/10682382939754474675?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/18031359058212930703?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/18031359058212930703?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/18031359058212930703?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/18031359058212930703?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
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