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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpaMma o 6uosoruu pa3padoTaHa Ha OCHOBE:

— depepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa CPEAHEr0 OOIIEro
o0Opa3oBaHus, YTBEPKICHHOTO MprKka3zoM MunoOpHayku Poccun ot 17.05.2012 Ne 413
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— @enepanbHOI 00pa30BaTEIHLHON MPOTPAMMBI CPETHETO 00IIEro 00pa30BaHMsI,
yTBEpXACHHON npruka3zoM Munnpocsenienust Poccuu ot 18.05.2023 r. Ne371
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— Tlonoxenuss «O pabodyeil mporpamMme ydeOHOTO NpeaAMeTa, Kypca ToCyIapCTBEHHOTO

OrokeTHOrO 001Eeo0pa3oBaTenbHOTO yupexkaeHus nuiei Ne 373 MockoBckoro paiioHa
Cankr-IletepOypra « JKOHOMHUECKHUH JIUIICH

Hacrosimass  pabGowast mporpamMma  SBJISIETCS  COCTaBHOM  4YacThIO  OCHOBHOM
o0Opa3oBaTeNbHON TporpaMmbl  cpemHero oobmero obpasoBanus ['BOY  mumeit Ne 373
Mockogsckoro paiiona Cankt-IlerepOypra (comepikarenbHbIi pa3aen).

B cucreme ecrtectBeHHO-Hay4yHOro oOpa3oBaHHUS OHOJIOTHSA Kak y4eOHBIH MpeaMer
3aHHMaeT BaXKHOE MECTO M oOecrneyuBaeT (pOpMUPOBAHUE Y OOYUYaAOIIUXCS MPEACTABICHUI O
HAyYHOU KapTUHE MUpPA, pacUIMpseT U 0000IIaeT 3HaHUS O KUBOM IpUpojie, €€ OTIUUUTEIbHBIX
MpHU3HAKaX — YPOBHEBOI OpraHU3aIlMK U SBOJIOIUH, CO3MAET YCIOBUS AJISA: MMO3HAHUS 3aKOHOB
JKUBOM mpupoabl, (opMupoBaHus (HYHKIIMOHAIBLHOM T'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO U
0e30macHOro o0pasa KHU3HHU, SIKOJIOTHUECKOTO MBIIUIEHUS, [IGHHOCTHOTO OTHOIIEHUSI K >KUBOM
IPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHWe OHONOTHA HWMEET TaKKe /IS PEHICHUS BOCIUTATENBHBIX H
Pa3BUBAIOIIMX 33J1a4 CpeHero oliiero o0pazoBaHus, cormanu3anuu odydaronuxcs. M3yuenue
ononoruu obecrieunBaeT YCIIOBHSA TUISt (dbopmupoBaHUs MHTEJUICKTYaTbHBIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJBTYpBhl, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBICHUSMHM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKU, XUMUHU U Teorpapuu.

B mnporpamMme mo OuoNIOTMM peanu30BaH NPUHIMII NPEEMCTBEHHOCTH B H3Y4YEHUH
Ouosnorum, Onarojgaps 4eMmy B HEil NMpocMaTpHUBaeTCs HaNpaBiICHHOCTh HA pPa3BUTHE 3HAHMIA,
CBA3aHHBIX C (OPMHpPOBAHHEM ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHHUS, IEHHOCTHBIX
OpUEHTAlM JMYHOCTH, SKOJOTHYECKOIO MBIIUIEHUS, IMPEACTaBICHUN O 310poBOM oOpase
KU3HH M OEPEeKHBIM OTHOIICHHEM K OKpYyXaromed mpupomHou cpene. [loatomy Hapsiay c
U3y4eHHEM OO0IIe0MOIOTHYECKUX TEOpUH, a TaKKe 3HAHUN O CTPOEHHMHU KUBBIX CHCTEM Pa3HOTO
paHra M CYHIHOCTHM OCHOBHBIX IMPOTEKAIOIIMX B HHUX IMPOIIECCOB B IMpOorpaMMme Mo OuOJIOTUU
yZIeJIEHO BHUMAHUE UCIIOJIB30BAaHUIO MTOJIYY€HHBIX 3HAHUN B MOBCEHEBHOM KU3HU JJIs1 PELLIEHUS
NPUKIAIHBIX 337ad, B TOM 4YHucie: NpOo(UIAKTUKU HACJIEJCTBEHHBIX 3a00JIEBaHUN 4YeloBeKa,
MEAMKO-TeHETUYECKOTO KOHCYJIbTUPOBaHUS, OOOCHOBAHMSI HKOJIOTHUYECKH 1eJeco00pa3HOro
TOBEJICHUS B OKPYKAIOUIEH TPUPOTHON Cpee, aHAIN3a BIUSAHUS XO3MCTBEHHON IE€STEIbHOCTH
YeJI0OBEKAa Ha COCTOSIHME INPUPOAHBIX M HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHWE BHUMaHHUS K
OPUKIAJHOM  HampaBJIeHHOCTH  y4yeOHoro  mpenmera  «buonorus»  HpPOIUKTOBAHO
HEO0XO0IMMOCTBIO O0ECTIEYeHUs YCIOBUM IS PEIICHUs] OJJHOM M3 aKTyalbHBIX 3a/1a4 IIKOJIHHOTO
Ouonornyeckoro oOpa3oBaHMs, KOTopas THpeanosaraeT (OpMHUPOBaHHE Yy OO0YYAIOUIUXCS
CIOCOOHOCTH aJanTUPOBAaTbC K M3MEHEHHUSM JMHAMHYHO DPAa3BUBAIOIIETOCS COBPEMEHHOTO
Mupa.



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

OBJIAJICHNE OOYYAIOMIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIHOHAJIBHOM OpraHU3alMU >KUBBIX
CHUCTEM Pa3HOr0 paHTra M MPHOOPETEHUE YMEHUU HCIIONB30BATh 3T 3HAHWS JJII TPAMOTHBIX
JCUCTBUI B OTHOIICHHMH OOBEKTOB JKMBOH TNPHPOABI M PEUICHUS Pa3IUYHBIX >KU3HEHHBIX
pooJIeM.

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

OCBOCHHME OOYYAIOLUIMMMCA CHUCTEMbl 3HAHUH O OMOJIOTMYECKUX TEOpUAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSAX, TIHIOTe3ax, IpaBUiax, CIy)XalluX OCHOBOM  uis
(dbopMHpOBaHUs TIPEACTABICHUI O E€CTECTBEHHO-HAYYHOM KapTHHE MHUpPA, O METOoJax
HAY4YHOT'O TI03HaHUs, CTPOEHHH, MHOT000Opa3uu U OCOOEHHOCTSAX KUBBIX CUCTEM PA3HOIO
YPOBHSI OpPTraHM3ALMHU, BBIIAIOUIMXCS OTKPBITHSX M COBPEMEHHBIX HCCICIOBAHUAX B
OHOJIOTHH;
¢dopmupoBaHrEe y O0y4arOmMXCS TO3HABATEIbHBIX, MHTEIUICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH B IMpOIecce aHalM3a JAHHBIX O MyTSAX Pa3BUTHS B OMOJOTMH HAyYHBIX
B3IJISJI0B, UAEH U MOIXOJ0B K U3YYEHHIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alNH;
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;
¢dopmupoBaHHEe y O0yYarOIIMXCSd YMEHHH HJUTIOCTPUPOBATH 3HAYEHHE OHMOJIOTHYECKHX
3HaHUH B  TIPAKTUYECKOW JEATENBHOCTH  YEJIOBEKa, PAa3BUTUU  COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTUH U arpoOnOTEXHOJIOTUH;
BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YEJIOBEKOM >KHBOH IPHPOJIBL,
HEO0OXOUMOCTH OEpeKHOI0 OTHOLIEHUS K HeHM, COOMIOJEHHS 3THYECKHX HOPM IIpH
POBEIEHUH OMOJIOTMUYECKUX UCCIIeI0OBaHUM;
OCO3HAHME IIEHHOCTH OWOJIOTUYECKUX 3HAHWU JUIS MOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, JUIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;
NpUMEHEeHHEe TPUOOPETEHHBIX 3HAHUN W YMEHHWH B TIOBCEAHEBHOM XU3HH JUIS OLEHKU
MOCJIEJCTBUI  CBOEH JIEATENHBHOCTH IO OTHOIICHWIO K OKpYyXaromed cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COOJIOJIEHHE Mep MNPOQUIAKTUKU
3a00J1€BaHUH.

Onucanne Mmecta y4e0HOro npeaMera B yaeOHOM ILIaHe.

Ha m3y4yenne npeamera «Ononorus» BeiaeneHo 68 daca, B Tom ymcie B 10, 11 kmacce —

1o 34 gaca (1 gac B Henemto).

YueOHHKH
[Taceunuk B.B. buonorus 10 xi.: yuebnuk / [laceunuk B.B., Kamenckuii A.A., Pyomos
A.M.— M : Ilpocsemenue, 2019r.

[Taceunuk B.B. buonorus 11 xi.: yueonuk / [laceunuk B.B., Kamenckuii A.A., Pyomos
A.M.— M : Ilpocsemenue, 2019r.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIMH pe3yjJbTaTaM OCBOCHHA BBIITYCKHHKaAMH OCHOBHOI IIIKOJIBI ImporpamMmsal 110
OMOJIOTUH SIBJSFOTCSL:

I'paxxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTh TPAKIAHCKON TMO3UIMK  OOYyYaloOmerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;



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

® TOTOBHOCTb K COBMECTHOW TBOPYECKOH NEATEIFHOCTH NP CO3aHUN YIEOHBIX IPOCKTOB,
pemieHMH y4eOHBIX M 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
B3aUMOJICHCTBUSA JIOJEHl € pa3HbIMH YOEKICHUAMH, KYJIbTYpHBIMH LIEHHOCTAMH U
COLIMAJIbHBIM I10JI0KEHUEM;

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

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM IEATEIBHOCTH;

HanHOTI/I‘IECKOC BOCIIMTAHMEC:

® chopMHPOBAHHOCTH POCCHICKON TPakXIaHCKON WICHTHUYHOCTHU, MMATPUOTU3MA, YBAKCHUS
K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHOMN, ropAaocTH 3a CBOMl Kpaii,
cBo0 PonuHy, CBOH SI3BIK U KYJIBTYpPY, HPOIUIOE U HACTOSAIIEE MHOTOHAIIMOHAIHLHOTO
Hapona Poccuu;

® IICHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0O U MaMITHUKAM TPUPOJIBI,
JIoCTIXKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

® CIOCOOHOCTH OIEHMBATh BKJIAJ POCCUMCKMX Y4YEHBIX B CTAHOBIIEHHE U DPa3BUTHE
OuoJIOTHH, TTOHMMaHUE 3HAUYEHUsI OMOJOTUU B MO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU
YeoBeKa M COBPEMEHHOT0 OOIIIECTBa;

e yjciiHas yOEXKIEHHOCTh, TOTOBHOCTh K ciykeHHio OTeuecTBYy W €ro 3alfure,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

I[yXOBHO-HpaBCTBeHHOC BOCIIUTAHHUE:

® OCO3HaHHUE AYXOBHBIX IEHHOCTEH pOCCUICKOro Hapoa;

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

® CIOCOOHOCTH OLIEHHWBATh CUTYAIUIO M MIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSICH
Ha MOpaJ'II)HO-HpaBCTBeHHBIG HOpMI)I U IEHHOCTH,

® OCO3HAHHE JTUYHOTO BKJIAJa B MOCTPOCHHUE YCTOHYHBOTO Oy IYIIEro;

® OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMTENSAM, CO3JaHHIO CEMbHM Ha OCHOBE
OCO3HAHHOTO TMPUHATHUS LEHHOCTEH CEeMEMHOW >KM3HM B COOTBETCTBUU C TPAAMIMSIMU
HapoaoB Poccuu;

JcTeTHYecKoe BOCIIUTAHHUE:

® HCTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

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

® TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

Pdusnyeckoe BOCIUTAHHE:

® TIOHMMAaHUE W peajn3anus 3/0pOBOTro 1 6e30macHOro 0opasa >Ku3HU (30POBOE MUTAHUE,
COOJIIO/ICHHE TUTMEHUYECKUX MPaBWII U HOPM, COAJTaHCHPOBAHHBIM PEXHUM 3aHATHHA U



OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTh), OEpEKHOro, OTBETCTBEHHOTO H
KOMIIETEHTHOI'O OTHOLIEHUS! K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 310POBBIO;
® [IOHMMAaHHE [EHHOCTH NPaBWI HWHAMBHIYATbHOTO M KOJUJICKTHBHOTO O€301acHOTO
HOBEJICHUS B CUTYallUsAX, YTPOXKAIOLIUX 3J0POBbIO U )KU3HU JIO/IEH;
® OCO3HAHHUE IOCJIEACTBUNA U HENPUATHE BPEIHBIX NMPUBBIUEK (YHOTPEOJIEHUS AIKOTroJIs,
HapKOTHUKOB, KYPEHHUS);

Tpynosoe BocniuTanue:

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

® TOTOBHOCTP K aKTHBHOM  JEATCILHOCTH  TEXHOJIOTHMYECKOM M  COLMAILHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh HWHUIMHUPOBATh, IJIAHUPOBATh M CaMOCTOSTEIIBHO
BBITIOJIHSITH TAKYIO JICSITEIHHOCTD;

e HHTEpeC K pa3nuyHbIM cepam MnpodeccuoHANbHON NesSTENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOP Oynymieil nmpodeccur M pean30BbIBATH COOCTBEHHBIE KU3HEHHBIE
IJIaHbI;

® TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CAaMOOOpPa30BaHUIO HA MPOTSIKEHUU BCEH
JKM3HH;

IKo0rnYecKoe BOCIUTAHUE:

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

® [IOBBIIIEHUE YPOBHS AKOJOTMUECKOW KYJbTYpPbI: MPUOOpPETEeHHE ONbITa IIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOIIEN CPEIBI;

® 0OCO3HaHME IN00ATLHOTO XapaKTepa HKOJIOTMUYECKUX MPOOJIeM U MyTel UX pelIeHus;

e CrocoOHOCTh UCIIONB30BaTh NPUOOpETaeMble IPU U3yUYEHUU OMOJIOTHH 3HAHUS U YMEHUS
OpU peuleHuH NpodsieM, CBA3aHHBIX C PALMOHAIBHBIM  IPUPOJIONOIH30BAHUEM
(coOroieHue npaBuil MOBEACHUS B IPUPO/IE, HATIPABICHHBIX HA COXPAaHEHUE PaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OMOChEpHI);

® AKTMBHOE HENpUATHE IEHCTBHUI, NPUHOCAIIMX BpEZ OKpYXKarolled IPHUpPOIHOHN cpene,
yYMEHHE IIPOrHO3MPOBATh HeOIaronpusTHbIE JKOJIOTHYECKHE MIOCJIEICTBUS
IPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALaTh UX;

® HaIMYME PA3BUTOrO JKOJOTMYECKOIO MBIIUIEHMS, JKOJIOTMYECKON KYJIbTYphl, OIbITa
JIEATEIPHOCTH SKOJIOTMYECKOW HAIPaBIEHHOCTH, YMEHHs PYKOBOJCTBOBATbCS WMHU B
MI03HABATEJILHON, KOMMYHUKATUBHON M COLIMAJIBHOW MPAKTUKE, TOTOBHOCTH K yYacTHIO B
MIPaKTHUYECKON JEATEIbHOCTH dKOJIOTHYECKONW HAIIPaBIECHHOCTH;

HCHHOCTI/I HAYYHOI'O MO3HAHUA:

e chopMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAYKH U O6H.I€CTBGHHOI71 IMPAKTUKK, OCHOBAHHOI'0O Ha JaUaJIore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

® COBEpPIICHCTBOBAHME  SA3BIKOBOM W  YWTATEIbCKOW  KYJBTYpPhl Kak  CpEACTBa
B3aHMOﬂeﬁCTBHH MCKAY JIOAbMU U TTIO3HAHWA MHUPA,

e TIOHMMaHUE crenupuKH OMOJIOTHH KaK HayKH, OCO3HaHUE e pojiu B (popMUpOBaAHUHU
palMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHHM [EJIOCTHOTO TMPEICTaBICHUS 00
OKpYKaloIlleM MHPE KaK O €IWHCTBE MPHUPOJBI, YelIOBEKa M OOIIECTBA, B TMO3HAHHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH W PpEHICHWH TpoOJIeM COXpaHEHHs IPHPOTHOTO
paBHOBECHS,



e yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTUH JUIi COBPEMEHHOW ITMBHIM3AIMH: 00ECIIeYeHUS
HOBOT'O YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUs IEPCIEKTUBHBIX OMOTEXHOJOTHH,
CIOCOOHBIX peIIaTh PECypCHblE MPOOJIEMBI Pa3BUTHs UEIOBEUECTBA, IOHMCKA IyTel
BBIXOJIa M3 TIJIOOAJbHBIX SKOJIOTMYECKMX MpobiseM U olecrnedyeHus Iepexoja K
YCTOMYMBOMY Pa3BUTHUIO, PALMOHAJIBHOMY HCIIOJIB30BAHUIO IPUPOAHBIX PECYPCOB U
(OpPMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

® 3aWHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMYECKUX 3HAHUI B LIEJSX MOBBIIICHUS OOIICH
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH KaK COCTaBHOM 4acTH (hyHKIMOHAIBHOM
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHnu OnoJIoruu;

¢ [IOHMMaHHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIOJIB3YEMBIX B E€CTECTBEHHBIX HAYyKax,
CIOCOOHOCTh MCHOJB30BAThH IMOJIydyaeMble 3HAHUS Ui aHauu3a U OOBSICHEHUS SBICHUN
OKPYXKAloIIEro MUpa U MPOUCXOMAIMX B HEM M3MEHEHUH, YyMEHHE JenaTh
00OCHOBAHHBIC 3aKJIIOUEHHs] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX C
LIEJIbIO TTOJIYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

® CrOCOOHOCTh CAaMOCTOSTEIBHO MCIIOJIBb30BaTh OWOJIOTMYECKUE 3HAHUA JUISl PELICHUS
po0JIeM B pEATIbHBIX )KM3HEHHBIX CUTYaLMSIX;

® OCO3HAHHUE LIECHHOCTH HAay4YHOW JEATEIBHOCTH, TOTOBHOCTH OCYHIECTBIIATH IIPOEKTHYIO U
HCCJIE0BATEIBCKYIO ACSITEIHOCTh HHAUBUYAIBHO U B TPYIIIIE;

® TOTOBHOCTb W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHHIO, K
AKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHUH MO OMOJOTMH B COOTBETCTBHU C KMU3HCHHBIMH
MOTPEOHOCTSIMU.

B nmpomecce AOCTHXKEHHSI JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS OOYYarOIIMMUCS
mporpaMmMbl IO OHOJIOTUM Ha YpPOBHE CpeaHEro oO0miero oOpa3oBaHUs Yy O0OYy4arolmUXcCs
COBEPIIIEHCTBYETCS IMOIMOHALHBIN UHTEIUIEKT, penoiaralomuid ¢chopMUpPOBAHHOCTH:

e CaMOCO3HAaHHS, BKJIFOUAIOIIETr0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJIETHh HAIPABJICHUS Pa3BUTHs COOCTBEHHOM AMOLIMOHAIBLHOM chephl, OBITh YBEpEHHBIM
B ceOe;

® CcaMOperyIupOBaHUSA, BKJIFOYAIOIIETO CaMOKOHTPOIIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJEHUE, CITIOCOOHOCTh aIallTUPOBATHCA K AMOLMOHAIBHBIM
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)KHOCTCI\/’I;

® OMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOIMOHATIBLHOE COCTOSHUE MPYTHX,
VUUTBHIBATh €r0 MPH OCYIIECTBICHHU KOMMYHHUKAIIUU, CIIOCOOHOCTH K COYYBCTBHIO H
COTIePSIKUBAHHIO;

®  COIMAIBHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTH BBHICTPAUBATh OTHOILIEHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MeTanpeamMeTHblie pe3yabTaThl

YHuBepcaibHble MO3HABATEIbHbIE 1€l CTBUA
Ba3zoevie nocuueckue oeiicmeun:

®  CaMOCTOATENEHO (OPMYITHPOBATh M aKTyaIH3MpOBATh MPOOJIEeMy, paccMaTpuBarh eé
BCECTOPOHHE;

® UCMOJB30BATh MPH OCBOCHUHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHaIu3a,
CHHTE3a, CPaBHEHUS, KI1acCU(pHUKAIIH, 0000IICHNS), pACKPBIBATH CMBICI OMOJIOTHYECKUX
HNOHATUI (BBIIEJNATh UX XapaKTepHble NPU3HAKU, YCTAHABIMBATH CBSA3M C JAPYIMMHU
MOHSITUSIMH );



OTIpeNeNATh LEIH JEATeNbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPHUH HX IOCTHIKEHHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIBHOCTH C IOCTABICHHBIMH LIEJISIMH;

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

CTPOUTH JIOTUYECKHE pACCY)KICHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 aHAJOTHH),
BBIBJIATE 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBACMBIX  SIBIICHMSX,
(opMyIMPOBAThH BHIBOJBI U 3aKIIIOUYCHUS;

HNPUMEHATh CXEMHO-MO/ICIBbHBIC CPEJICTBA ISl IPECTABICHHS CYIIECTBEHHBIX CBS3EH U
OTHOUICHUH B M3y4aeMBIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYHH Pa3HOTO
pOJa, BEISABICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOUHUKAX;

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

BHOCUTh KOPPEKTHBBI B JIESATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKH MOCIEICTBUH EATETLHOCTH;

KOOPJMHUPOBATh M BBHINOJNHATH Pa0OTy B YCIOBHSAX pEaJbHOTO, BUPTYAJIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

Pa3BHBATh KPEaTHBHOE MBIIUICHHE TIPU PEIICHUH KU3HEHHBIX IPOOIIeM;

Bazoevie uccneoosamenvckue oeiicmeu:

BJIQJICTh HaBBIKAMH Y4E€OHO-HCCIICIOBATEILCKON M MMPOCKTHOM JIEATEIIBHOCTH, HAaBBIKAMU
paspeuienus mpobieM, 001anaTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IUYHBIX METOJOB
TIO3HAHWS;

UCIIONIb30BaTh PA3NIUYHbIE BUJBI JAEATEIBHOCTU MO TMOJIYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAIMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYallUsAX, B TOM UUCIIE
MIPH CO3JIaHUH YICOHBIX M COITUATBHBIX ITPOCKTOB;

dbopMUPOBATh HAYYHBIN TUI MBIIUICHHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEN, KITIOYEBBIMU
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7a4ll B 0Opa30BaTEIbHOM JESITEIBHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M AaKTYalIM3UPOBaTh 3ajady, BBIIBUTATH
TUTIOTE3Y €€ peIlleHus, HaXOAUTh apTyMEHTHI JIJIS JIOKa3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYyYEHHBIE B XOJA€ pEIIeHHUS 3aJadyd pe3yabTaThl, KPUTHUYECKH
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYIIECTBIISTH IIEJICHANPABICHHBIN MOWCK MEpEeHOca CPEACTB U CIOCOOOB JIEUCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

YMETh TICPEHOCHTHh 3HAaHWS B ITIO3HABATCIIBHYI0O M  TPAKTHUECKYI0  OO0JIACTH
KU3HEICATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJIEW, MpejiaraTh OPUTHHAIBHBIE TOJIXOJbl M PEUICHHS, CTaBUTh
poOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS,

Paboma c ungpopmayueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX WH(MOpMAIMU (TEKCTe y4eOHOro mocoowus,
HAYYHO-TIOMYJIIPHOW ~ JTUTEparype, OHWOJOTUYECKHX CIIOBapsSX W  CHpPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATU3UPOBATh MH()OPMAIIHIO pa3IMYHBIX



BUZAOB U (OpPM TPEACTABICHUS, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEUYHNBOCTH;

e (opMynMpoOBaTh 3ampOChl M NPUMEHSTH Pa3IMYHBIE METOABI MpPHU TOUCKE M 0TOOpe
Ononormyeckoil HHGOpMAIMK, HEOOXOIMMOM IS BBHITOJIHEHHS yIeOHBIX 33/1a4;

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

® CaMOCTOSTENILHO BBIOMPATh ONTHUMAJIBHYIO (OPMY TPEACTABICHUS OUOIOTHYECKOM
uHpopmanuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOe);

® JICIIONB30BaTh HAYYHBIH SI3BIK B KadeCcTBE CpeAcTBa Hpu pabore ¢ OMOIOrHYecKon
uHpOpManyeil: MPUMEHATh XUMHUYECKHe, (U3MYeCKue M MaTEeMaTHYeCKHE 3HAKH U
CUMBOJIBI, (hOpMYIIBI, a00peBHATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U IPEOOPA3OBLIBATH
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH;

e BJAJETh HAaBBIKAMHM pACIO3HABAaHMA W 3aAIIUTHl HH(POpPMAIUHM, WHHOPMALUOHHOM
0€30MacHOCTH JIUYHOCTH.

YHuBepcaabHble KOMMYHUKATHBHBbIE 1eHCTBHUS
Obwenue:

®  OCYILIECTBIISATh KOMMYHHUKAIIUHN BO BCEX c(epax >KM3HM, aKTUBHO y4acTBOBATh B JHAJIOTE
WIM JUCKYCCHU IO CYIIECTBY 0O0CyxaaeMol TeMbl (yMEHHE 3ajaBaThb BOIIPOCHI,
BBICKA3bIBaTh CYKJIEHUS OTHOCUTEJIBHO BBIIIOJIHEHMS MpeiaraeMoi 3a/iauu, yYUThIBaTh
MHTEPECHI U COTIaCOBaHHOCTb IMO3ULIUIN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

® pacro3HaBaTb HeBepOaJbHbIE CpEICTBA OOLICHMS, MOHMMAaTh 3HAYEHHE COLMAIbHBIX
3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTyalUd, yMeThb CMsr4arb
KOH(JIMKTBI U BECTH IEPETOBOPHI;

e BJAJeTh Pa3IUYHBIMH crocoOaMu OOLIEHHUS M B3aMMOJAEUCTBHS, MOHUMAaTh HaMEpPEHMS
JIPYTUX JIOJEH, MPOSIBISTh YBaXKUTEIbHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOMN
dopme hopMyIHpPOBaATh CBOU BO3PAKECHHUS;

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

Coemecmuasn 0esasmenbHoOCHmb .

® [IOHUMAaTh U UCMOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOW W MHAWBUIYaJIbHOU pabOTHI Mpu
pEeIIeHNH OMOJIOTHYECKOM TIPOOIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPHUMEHEHUS
IpyNIoBbIX (GOpM B3auMOJICHCTBUS IPU PELIeHUH Y4eOHOH 3a1auH;

e BBHIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JEUCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JIeHA KOJUIEKTHBA;

® [IpUHUMATh L€ COBMECTHOM [EATENbHOCTH, OPraHU30BBIBaTb W KOOPAMHHPOBATH
JENCTBUA O €€ NJOCTHXKEHHIO: COCTaBJIATh IUIAH ACUCTBUN, PACIIPEAEIAT POJIH C YUETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOThI;

® OIICHUWBATh KQYeCTBO CBOETO BKJIAAA U KaXJIOT0 Y4aCTHHKA KOMaH/bI B OOIIUI pe3yabTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

e [peasiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEU C MO3UIHUN HOBHU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

® OCYWIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIMYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.



YHuBepcalbHbIe peryJasTHBHbIC 1eHCTBUA

Camoopzanu;*auua:

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

BBIOMPATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH IIETIeBBIC M CMBICJIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSAX M IIOCTYNKAax I0 OTHOLICHHUIO K JXMBOM IPHUPOAE, CBOEMY 310POBBIO U
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIBHYIO IEATEILHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON ACATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PELIEHUS IPOoOIeMBbl ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHUN;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

® pacuIMpATh paMKHU Y4€OHOIO IpeaAMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHUH;

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

® OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

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

Camoxonmpons:

J1laBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH, OLCHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQ/IETh HaBBIKAMM IO3HABATEJIIbHON peQUIeKCMM KaK OCO3HAHMSI COBEpIIAEMBIX
JICUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJbTATOB MU OCHOBAaHUM, MCIIOJIb30BAThH
npuémbl pedaeKCHn Ui OLIEHKU CUTYalluH, BIOOpA BEPHOTO PELICHHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

Ilpunamue ceba u opyaux:

® [pPUHUMAThH ceOsl, TOHUMAs CBOM HEJOCTATKH U JIOCTOMHCTBA;
® [IpUHMMAThb MOTHUBBI U aPT'YMEHTHI IPYTUX [IPU aHAJIA3E PE3YIIbTATOB IEATEIbHOCTH;
® [IpU3HAaBaTh CBOE MMPABO U MPaBO JPYTUX Ha OLIMOKY;
e pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHP C IMO3UIMH APYrOro 4eI0BeKa.
IIpeameTHBIE pPe3yIbTATHI
10 kaace:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE M POJM OHOJOTHMH B CHCTEME HAay4yHOTO 3HAHUSA
€CTeCTBEHHBIX HAayK, B (POPMHPOBAHWU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHUHBI
MHUpa U HAay4dHOTO MHMPOBO33PEHUS, O BKJIAJAE POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
OMOJOroB B pa3BUTHE OWONOrMH, (PYHKIHOHATBHOM TPaAaMOTHOCTH 4YeJlOBEKa JUIs
pelIeHNs KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJEPKAHNE OMOIOTNYECKUX TEPMUHOB U MOHATHUI: )KU3Hb, KIIETKA,
opraHus3M, MeTadonm3M (OOMEH BEIIECTB M MPEBpalleHHe DJHEPruu), TOMEOoCcTa3
(camoperynsusi), ypoBHEBas OpraHH3alMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHUMBOCTh, POCT U PA3BUTHUE;



e yMEHHE H3jararb OMOJIOTHYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAs, MYTaI[MOHHas,
[EHTpaJbHAsl JIOTMa MOJICKYJIApHON Owuonoruu), 3akonel (I'. Mengemns, T. Moprana,
H.W. BaBunosa) u yueHust (0 IEHTpax MHOTOOOpaszus U MPOUCXOXKICHHUS KYJIbTYpPHBIX
pacrenuid H.U. BaBuiioBa), ompenenars TpaHUIBl UX MPUMEHHUMOCTH K >KHUBBIM
cCUCTEMaM,;

® yMEHHE BJIAJIETh METOJAAaMH HAY4YHOI'O MO3HAHMs B OMOJIOrMU: HAOJIONEHUE U ONKCAHUE
JKUBBIX CHCTEM, MPOLECCOB M SIBJICHHM, OpraHu3anus ¥ MpOoBeJeHHE OHOJIOrHYECKOro
OKCIIEPUMEHTA,  BBIIBWJKEHHUE  THMIIOTE3bl,  BBIABIEHUE  3aBUCHUMOCTH  MEXIY
UCCJIETyeMbIMH BEIMYMHAMU, OOBSICHEHHE MOJIYYCHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX
HAy4yHbIX IIOHATHI, TEOpPUM U 3aKOHOB, YMEHHE JejaThb BHIBOJbI HAa OCHOBAHHUHU
MOJTy4YEHHBIX Pe3yIbTaTOB;

® yYMCHHME BBLIEIATH CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHHU3MOB, OCOOEHHOCTH IPOILIECCOB: OOMEHa
BEUIECTB M TMPEBpAIllEHUsT HHEPruM B KJEeTKe, (OTOCHHTE3a, IIJIACTUYECKOTO H
HPHEPreTUUECKOro oOMeHa, XEMOCHHTE3a, MHTO03a, MeiHo3a, OIUIOJ0TBOPEHUS,
Pa3MHOXKEHHU S, UHAUBHUIyalIbHOTO PA3BUTHSI OpraHu3Ma (OHTOTeHeE3);

® yMEHHE MPHUMEHSATH MOJyYCHHbIC 3HAHUS Uil OOBSICHEHHS OMOJIOTUYECKHUX MPOIECCOB U
ABJICHUM, JJI NPUHATUS NPAKTUYECKUX PELICHUM B MOBCEIHEBHON XM3HU C LEINbIO
obOecrieueHrs OE30MACHOCTH CBOETO 3/I0pPOBbS U 3/I0POBbS OKPYXKAIOIIUX JIOJCH,
COONIOAEHHUSIT HOPM TIpPaMOTHOIO IIOBEACHUS B OKpY)KaloILled MpUPOIHON cpee,
MOHMMAaHUE HEOOXOJUMOCTH HCMOJIb30BAaHUS JOCTHIKEHUNH COBPEMEHHOW OHOJOTHH U
OMOTEXHOJIOTHH JIsl pAlMOHAIIBHOTO MTPUPOA0IOIB30BAHNUS;

e yMEHHE peuiaTh 3JEMEHTApHbIE TE€HETHYECKHE 3a/Jlayd Ha MOHO- U JAUTHOpUTHOE
CKpEIllMBaHME, CIEIJICHHOE HAacleIOBaHUEe, COCTABIATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUS ISl IpeACKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

® yMEHHUE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHUYeCKue padoThl, COOMOAaTh MpaBUIIa MPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

® yMEHHE KPUTHUYECKH OIEHHBAThb U HHTEPIPETUPOBATH MHPOPMAIUIO OHOJIOIMYECKOTO
COJIep’KaHus, BKIIIOYAIOLIYIO T[ICEBJIOHAYYHbIE 3HAHHUS W3 PA3JIMYHBIX HMCTOYHHUKOB
(cpencTBa MaccoBO HMH(pOpPMAallMM, HAyYHO-TIONMYJSIPHBIE MaTepuaibl), 3THYECKHE
aCIEKThl COBPEMEHHBIX UCCIIEIOBAaHUI B OMOJIOTUH, MEIULIMHE, ONOTEXHOJIOTUH;

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

11 kaace:

e chopMHpPOBAaHHOCTh 3HAHHWI O MecTe U pOJIM OMOJIOTUH B CHUCTEME HAY4YHOIO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa U HAay4dHOTO MHMPOBO33PEHUS, O BKJIAAE POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
O0uoJOoroB B pa3BUTHE OuoNoruu, (QyHKIMOHAIBLHOM TIpaMOTHOCTH 4YelloBeKa JUIs
pelIeHus KU3HEHHBIX 3a/1a4;

® yMEHHE pACKpbIBaTh COJIEp)KaHHWE OHOJOTUYECKMX TEPMUHOB M TOHATHUH: BHI,
NOMyJSIMsI, TeHO(OHA, SBOMIONMS, JBUXKYHIME CHUIIbl  ((aKTOpbI)  SBOJIOINH,
IpUCIOCOOJICHHOCTh  OPraHU3MOB, BHMJI000pa3oBaHME, JKOJOTMUYECKHE  (DAKTOPBI,
9KOCUCTEMA, TMPOJAYLEHTHI, KOHCYMEHThI, PEAYLEHThI, LEMU MUTAHHUs, SKOJOTHYecKas
nupamua, OuoreoreHos, obunocdepa;

e yMeHME Wu3naratb OHOJOrMYeckHe Teopuu (dBosrounuoHHas Teopusd Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUs SBOJIOLMHU), 3aKOHbBI U 3aKOHOMEPHOCTH (3apOABIIIEBOrO
cxonctBa K.M. bapa, dyepenoBaHMsi TIJIaBHBIX HaIpaBJIEHUH M IYTEH SBOJIIOLMU

10



A.H. CesepuioBa, yuenus o Ouocdepe B.M. Bepnaackoro), ompenenstb TpaHHUIBI HUX
IPUMEHUMOCTH K XKHUBBIM CUCTEMAM;

® yMEHHE BIIAJETh METOJaMU HAYYHOTO MO3HAHHS B OMOJIOTHHU: HAONIOACHUE M ONMHCAHUE
KHUBBIX CHCTEM, MPOLIECCOB U SIBJICHMUH, OpraHu3als M IpOBeJleHHE OUOJOrHYeCcKOro
OKCIEPUMEHTA,  BBIABIDKEHHE  THIIOTE3bl,  BBIBICHHUE  3aBUCHUMOCTH  MEXIY
UCCIIElyeMbIMH BEJIMYMHAMM, OOBSICHEHUE MOIYYEHHBIX Pe3yJIbTaTOB, UCIOJIb30BaHHbIX
HAYYHBIX TOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIelaTh BHIBOJbl HAa OCHOBAaHHH
HOJIyYEHHBIX PE3yJIbTaTOB;

® yMEHHE BBIJCIATh CYUIECTBEHHBbIC NPU3HAKH CTPOCHHUS OHOJOTHYECKUX OOBEKTOB:
BUJOB, MOMYJSAIHHA, MPOAYIEHTOB, KOHCYMEHTOB, pPEIYyIEHTOB, OHMOreolEeHO30B U
9KOCHCTEM, OCOOEHHOCTH IPOLECCOB: HACJEACTBEHHONM HW3MEHYMBOCTH, €CTECTBEHHOTO
otbopa, BUI000pa30BaHUs, IPUCIIOCOOICHHOCTH OPTaHU3MOB, IEHCTBHS YKOJIOTHUECKUX
(GakTOpOB Ha OpraHM3Mbl, IEpPeHOCa BEILECTB M IOTOKA SHEPIUU B 3KOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHHH B IKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB H
OMOreOXMMHYECKUX IIMKJIOB B Onocdepe;

® yMEHHUE NMPHUMEHSATH MOJyYCHHbIC 3HAHUS Ui OOBSICHEHHS OMOJIOTUYECKHUX MPOIECCOB U
SBIICHUW, JJIS TPUHSATHS TMPAKTHUYECKUX PEIICHWH B IOBCEIHEBHOW XHU3HH C IEINBIO
oOecrieyeHnss 0€30IaCHOCTU CBOETO 3[0POBbS M 370POBbS OKPYXKAIOIIUX JIIOJIEH,
COONIIONIEHNsT HOPM TPAaMOTHOTO TMOBEIEHHS B OKPY)KAIOLIEH NPUPOAHON cpene,
NOHUMaHHE HEO0OXOAMMOCTH HUCIOJIb30BAaHUS JIOCTUKEHUNH COBPEMEHHOW OMOJIOruM Jis
palMoOHAIFHOTO PUPOAOIOIH30BAHNUS;

e yMEHHME pelIaTh 3JIeMEHTapHble OMOJIOTHYECKHE 3aJaud, COCTABIIATh CXEMBI IEepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNU MUTAHUA);

® yMCHHE BBINOJHATH Ja0OPATOPHbIE U MpaKTUYECKHE PadoThl, COOMIOAATh IpaBUIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

® yMEHHE KPUTHUYECKH OIIEHWBAaTh W MHTEPIPETUPOBATh MHGPOPMALNIO OHUOJIOTHYECKOTO
COJIepKAaHUs, BKJIIOYAIOUIYIO IICEBJOHAYYHBIE 3HAaHUS M3 pa3IMYHBIX HCTOYHHMKOB
(cpenctBa maccoBoi MH(pOpMalMK, HAYYHO-TIOMYJSpPHBbIE MaTepHallbl), paccMaTpUBaTh
ry100abHbIe SKOJIOTHYECKHE MPOOIEeMBbI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIIECHHIO
K HUM COOCTBEHHYIO TTO3UIIHIO;

® yMEHHE CO3/1aBaThb COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro MH(GOpMaIU0 M3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO HCHOJIb30BATh
MOHSTUMHBIN anmapaT OMOJIOTHH.

B denepanbHBIX W perHOHAIBHBIX TMPOIEAypax OIEHKH KadecTBa 0O0pa3oBaHUSA
UCTIONB3YyeTCsl TMepeueHb (KOAU(HUKATOp) paclpeseNeHHbIX 10 KJlaccaM  IPOBEPSeMbIX
TpeOoBaHUIl K pe3yiabTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHON NpPOrpaMMbl CPETHETO
o011ero o0pa3oBaHus U HIEMEHTOB COJIEPKAHUS 110 OMOJIOTHH.

Tab6muna 1
[IpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHOU TTporpammsl (10 kimacc)
Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM
MpOBEPAEMOro o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yabTara

1 ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE€ W POJIU OHOJOTUM B CHUCTEME
HAay4yHOTO 3HAHHS €CTECTBCHHBIX HAyK, B (DOPMHPOBAHUH COBPEMEHHOI
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Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

€CTECTBEHHO-HAYYHOH KapTUHBI MHUpa M HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCHUUCKHX U 3apyOeKHBIX YYCHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosnoruy; (QyHKIMOHAIBHONM TIPaMOTHOCTH 4YeJIOBEeKa [UIsl pelleHus
KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COJACpXKAHUE OMOIOTMYECKHX TEPMUHOB M TOHSTHIA:
KH3Hb, KIIETKA, OPraHU3M; MeTa00I13M (0OMEH BEIECTB W MPEBpaIlCHHE
SHEPTHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBask OpraHu3aius >KUBBIX
CHCTEM, CaMOBOCIpOM3BeleHHE (PENpOAYKIHs), HACICICTBEHHOCTb,
HU3MCHYUBOCTD, POCT U Pa3BHUTHUC

YMeHue uznaraTb OMOJOIMUECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTtauuoHHas), 3akoHbl (I. Mennens, T. Moprana, H.M1. BaBuioBa) u
yuyeHuss (0 ILEeHTpax MHOroo0Opasus U IPOUCXOXKICHHUS KYyJIbTYPHBIX
pacrennit H.M. BaBuiioBa), ompenenarts IpaHUIbl UX HNPUMEHMMOCTH K
KUBBIM CUCTEMaM

YMeHue BiaseTh METOJAAMHM HAYYHOTO T[O3HAHUS B  OHMOJIOTHH
(HabOmroleHHe M ONMHUCAaHWE KUBBIX CHCTEM, IIPOILIECCOB U SIBJICHMIA,
OpraHmM3aisi W  [POBEACHHE  OHMOJOrHYECKOro  JKCIICPUMEHTA,
BBIIBIDKCHUE THITOTE3bI; BBISBICHUE 3aBUCUMOCTH MEXK]TY MCCIIETYECMbIMH
BEITMYMHAMHU, OOBSICHEHHE TMOJIYYCHHBIX PE3yJIbTaTOB, HCIOIH30BAHHBIX
HAay4YHBIX TIOHATHH, TEOPUW ¥ 3aKOHOB; yMEHHWE JieJaTh BBIBOJBI Ha
OCHOBaHUU TOJTYYCHHBIX PE3YIHTATOB)

YMeHue BbIACTATh CYIIECTBEHHBIE MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U OYKapuoT, OJHOKIETOYHBIX W MHOTOKJIIETOYHBIX OPTaHH3MOB;
O0COOCHHOCTH TIPOIIECCOB OOMEHA BEIIEeCTB U MPEBpAIlEHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIJTACTUYECKOTO M DHEPreTHYECKOTOo OOMeHa,
XEeMOCHUHTE3a, MHTO03a, Mei03a, OIUIOJJOTBOPEHHS, Pa3MHOXKCHHS,
WHJIMBUIYAJIbHOTO Pa3BUTHS OpraHnu3ma (OHTOTEHE3)

YMCHI/IC HpI/IMeHSITI:v HOJ'Iy‘-ICHHBIC 3HAHUA 1A 06"I>$ICHCHI/I$I
OMOJIOTMYECKHUX TMPOILECCOB M SBJICHHM, ISl TPUHATHS MPAKTHYECKHX
peleHuii B TMOBCETHEBHOW JKM3HU B IIENAX OOECTeUeHHs] 0€30MacHOCTH
CBOETO 37I0POBBSI U 3J0POBbSI OKPYKAIOIIUX JIOACH, COOMIOIEHUS HOPM
IPAMOTHOI'O MOBEJECHMS B OKPYXKAIOIIEH MPHUPOJHON Cpene; NOHUMaHue
HEe0OXOIMMOCTH HMCTOIB30BAHUS JTIOCTIKEHUI COBPEMEHHOH OMONIOTHHU U
OMOTEXHOJIOTHIA JUTSl pAIMOHATIFHOTO MTPUPOJIOTIONB30BaAHUS

VYMmenune peiatb JBJIEMCHTAPHBIC TCHCTHYCCKUEC 3aJadud Ha MOHO- H
,Z[I/II‘I/I6pI/I,Z[HOC CKpCHIMBAHUC, CHCIIJICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXEMbI MOHOFI/I6pI/IJIHOFO CKpCIIMBAaHUA OJId MPCACKA3aHUs HACJICIOBAHUA
IIPHU3HAKOB Yy OpTaHU3MOB

YMeHue BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE PadOThI, COONIIOIAT
MpaBujia Ipyu paboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHYECKH OLICHHBAThb M HWHTEPIPETUPOBATh HHGOPMAIUIO
OHMOJIOTUYECKOTO COJIEePIKaHUS, BKIFOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS U3
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Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM

nmpoBepsieMoro 06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

pe3yjabTarta

pa3auuHbIX HMCTOYHMKOB (CMU, Hay4YHO-TIOMYJISIpHBIC MaTepUalbl);
STUYECKHE aCTIeKThl COBPEMEHHBIX HCCIIEIOBaHUI B OMOJIOTHH, METUITIHE,
OHOTEXHOJIOTHHA

10

YMeHue co3aaBaTh COOCTBEHHBIC IMHMChMECHHBIC M YCTHBIC COOOIICHUS,
0000mmas OMoIOoru4eckyr0 WHGOPMAIUI0 W3 HECKOJBKUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITHIHBIN ammnapaT OHOJIOTHH

Tabauua 2

ITpoBepsiembie aneMenThl coaepxkanust (10 kacc)

Kox

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

buonorus xak HayKa

11

buonoruss - Hayka o >uBoil mpupoge. Pomnp Ouonoruu B dopmupoBaHUH
COBPEMEHHOM HaydHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAyK

1.2

Metoapl TO3HAHUS >KUBOW TPHUPOIBI (HAONIOJEHHUE, DKCIIEPUMEHT, OMHCaHUE,
U3MepeHue, Kiaccupukanus, MOJEIMPOBaHUE, CTaTHCTUYecKas o00paboTka
JTAaHHBIX )

JKuBBIe cCTEMEBI M X OopraHu3anms

2.1

XKusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydyeHus Ouonoruu. CBoiicTBa
OuocucTeM U UX pazHooOpasue

2.2

YpoBHU oOpraHuzanuu OHWOCHCTEM: MOJIEKYJISPHO-T€HETUUECKUM, KJIETOYHBIH,
OpraHU3MEHHBbIH, MOMYIAUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

3.1

XUMHAYECKUHA COCTaB KIETKA. XHUMHUYECKHE OJJIEMEHTBL: MaKpO3JIEMEHTHI,
MHKpO3JIEeMEHThl. Boma u  muHepanbHble BemiecTBa. DOYHKUUM BOABI U
MUHEPAJbHBIX BEIIeCTB B KiieTke. [lonaepxanue ocMoTuyeckoro Oananca

3.2

benku. CoctaB u crpoeHHe O€NKOB. AMHMHOKHCIOTBI - MOHOMEpHI OENKOB.
He3amenumble © 3aMEeHMMBbIE AMHUHOKHCIOTBHL. AMMHOKHCIOTHBIA COCTaB.
YpOBHH CTPYKTYpBl O€IKOBOW MOJEKYbI (IepBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoiicTBa OenkoB. buonoruueckue
(byHKIMN OEIKOB.

®epMeHTHl - Ouosornyeckue kartanuzaropbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyOcTpaTHas cnenuduuHocts. Kodepmentsl. Buramunbsl. OTinnuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJln3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJIHOKO3a, prb03a M JAe30KCUpH003a), AUCaXapuabl
(caxapo3a, JaKTO3a) W TONUcaxapuibl (Kpaxmaj, TJIMKOTeH, LEeJUII0I03a).
buonoruueckue GyHKIIUU YTIIEBOAOB.
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

Jlununpel:  Tpuraunepuibl,  crepounsl,  docomunuasl.  ['wapoduibHO-
runpopoOHbIe CcBOHCTBAa. buonormueckue Qynkuun maunuaos. CpaBHeHue
YTJI€BO/IOB, OEJIKOB U JTUMUAOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunosbie kucinotel: JIHK u PHK. HykneoTuibl - MOHOMEPBI HYKJIEMHOBBIX
kuciot. Crpoenne u ¢ynxnum JIHK. Crpoenme u ¢ynkumu PHK. ATO:
CTpoeHHe U QYHKIIUU

3.5

Hurosorus - Hayka o kietke. Knertounas teopusi. MeToasl U3y4eHus KIETOK

3.6

Krnerka kak nenoctHas xuBas cucreMa. OOlLue NpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas MemOpana, monekynsl JIHK kak renernueckuil ammapar, cucrema
CUHTEe3a Oenka

3.7

Tunsl KIETOK: 3yKapuoTHYecKasi U Ipokapuoruyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyecko  kietku. Kierounas crenka Oakrepuil.  CtpoeHue
9YKApHOTHYECKOW KiIeTKH. OCHOBHBIE OTIMYHS PACTUTEILHOW, KHUBOTHOH H
rprOHON KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHas CTEHKA, TJIMKOKAJMKC, HX
¢bynkuuu. [Inasmarndyeckas memOpaHna, ee cBoiictBa u pynkuuu. Lluromnasma u
ee opraHoujpl. OgHOMEMOpaHHbIE OpPraHOM[bl KJIETKU: 3HJIOIIa3MaTudecKas
cerb (OIIC), ammapar ['onpmxu, au3ocomsbl. [lomyaBTOHOMHBIE OpraHOWIbI
KJIETKH: MUTOXOHJIPUH, IacTuabl. [IporcxoxaeHne MUTOXOHAPUI M TUIACTU.
Bunel nnactua. HememOpanHble OpraHouibl KJIETKH: pUOOCOMBI, KJIETOYHBIN
LEHTP, PECHUYKH, KT'yTUKH. DYHKIIMN OpPraHOMI0B KIIETKU. BriroueHus

3.9

SAnpo - perynstopHblii neHTp kieTku. CTpoeHue siapa: siaepHas o000i0dKa,
KapuoIyia3Ma, XpOMaTHH, SIPBIIIKO. X POMOCOMBI

3.10

TpancnopT BEeHIECTB B KIIETKE

H(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

OOmen BemiecTB, WM MeTabomu3M. AccUMHIALUA (TJIACTUYECKUH OOMEH) u
JTUCCUMUIISANINSA (PHEPTreTUYECKU OOMEH) - JIB€ CTOPOHBI €IWHOTO TIpoliecca
Metabonm3ma. Tumnbsl oOMeHa BemiecTB: aBTOTpodHBINA u rereporpodHbiit. Poib
(dhepMEeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHHH YHEPTHHU B KICTKE

4.2

®dortocuntes. CBeroBas u TemMHOBas (a3l PporocuHTesza. Peakiuu dhorocuHTE3A.
OddexTuBHOCTE PoTOCHHTE3a. 3HAaYeHHE (OTOCHHTE3a JUIS KM3HH Ha 3emIe.
Brusaue ycioBuidi cpeibl Ha  (OTOCHMHTE3 W CIOCOOBI  TMOBBINICHUS €0
MPOJYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHUE XEMOCHHTE3a JUIS
KU3HU Ha 3emMJie

4.3

DHepreTudeckuii oOMeH B KieTke. PacliemnyieHue BelIeCTB, BBIICICHHE U
AKKyMYJIHPOBaHUE OHEPrHM B KJIETKE. OTalbl HYHEPreTHYECKOro oOOMeHa.
I'mukonus. bpoxkenue u ero Buuabpl. KucnopogHoe okucieHue, WM KIETOYHOE
neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHa

4.4

Peakiiun marpuunoro cunrtesa. I'enernueckas nndopmanus u JIHK. Peanuzarus
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

TreHEeTHYEeCKON MHpoOpMauu B KieTke. ['eHeTHYecKuid KO M €ro CBOMCTBA.
Tpanckpunums - marpuunslii cuate3 PHK. Tpancnsamus - Omocunres Oenka.
Konuposanue amuuokuciot. Poabs pubocom B OrocuHTe3e Oenka

4.5

Hexnerounsie dopmbl xu3HU - BUpYychl. Mcropus oTkpeitHs BupycoB (JI.H.
WBanoBckuii). OcOOEHHOCTH CTPOCHUS W IHKU3HEICATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacTeHuii, XUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIC
BUpycamu. Bupyc mmmyHonedunurta yenoseka (BUY) - Bo30yautens CIIM/la.
[Ipodunaktrka pacnpocTpaHeHUs] BAPYCHBIX 3a00I€BaHUIA

PasMHOXEeHME U MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

Knerounslii 1Mk, WM JKU3HEHHBIM LMK Kietku. HMHTepdaza u mMuTos.
[Ipoueccrl, mpoTekatoiue B uHTepdase. Perumkanus - peakuus MaTpUYHOTO
cunteza JHK. Crpoenne xpomocom. XpOMOCOMHBIM Habop - KapHUOTHII.
JIUMUIIONAHBIE U TalUIOMIHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XPOMATUIBL.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HWHIUBHIYAIBHOIO pa3BUTHUA
OpraHU3MOB.

Henenue knetku - muro3. Cramgum mutosa. llpomecchl, mpoucxopsiiue Ha
Pa3HbIX CTaAUIX MUTO3a. BroIornueckuii CMbIC MUTO3a

5.2

CDOpMLI Pa3MHOXCHHA OPraHU3MOB: 0ecIojioe U IOJIOBOE. Bupgsl OecroJioro
PaSMHOXKCHUA: JACJIICHHUC HAJABOC, IMOYKOBAHUC OJHO- KW MHOI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BCTCTaTUBHOC Pa3MHOKCHHUC. I/ICKyCCTBCHHOG
KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

5.3

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOoro.

Metiio3z. Craguum wmeiio3a. Ilpoueccsl, npoucxonsue Ha CTaausIX Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buosiormyeckuii cMmbICll U
3HAaYEHHUE MeNo03a

5.4

I'amerorenes - mporecc 0Opa3oBaHMs MOJOBBIX KIETOK y KMBOTHBIX. [losoBbIe
JKEJIE3bl: CEMCHHUKN U ANYHUKU. O6p330BaHI/Ie M Pa3BUTUC ITOJOBBIX KIIETOK -
raMmer (crepMaTro3ouj, SHUIEKIeTKa) - criepMarorene3 u ooreHe3. OcoOEHHOCTH
CTPOCHUS SIMIEKIIETOK U criepmaTo3onoB. OmnonorBopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3Buthe  (OHTOT€HE3).  OMOpPHOHAJIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisnus, opranoreHes. IloctaMOpuoHansHOe pa3zBuTHE. THIBI
NOCTAMOPHOHAIBHOTO Ppa3BUTH: NpsAMoe, HempsiMoe (JIMYMHO4YHOE). BnusHue
Cp€abl HA pa3BUTHUEC OPraHU3MOB; CbaKTOpI)I, CIOCOOHBIE BBLI3BIBATH BPOXIACHHBIC
YPOJCTBA.

Poct u pazsutne pactennii. OHTOT€HE3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHU,
CTaJIuN Pa3BUTUSA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHu3MoB

6.1

IIpeamer u 3agaum reneruku. Mcropus pa3sButusa reHeTUKH. Bxiuaa poccuilckux
U 3apyOeXHBIX YYEHBIX B Da3BUTHE TE€HETHMKH. MeToasl T'€HETHKHU
(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKUM, MOJIEKYJIIPHO-TEHETHYECKU ).
OcCHOBHBIE TEHETUYECKUE NOHATHA. ['eHeTHYeCKass CUMBOJIMKA, UCIOJIb3yeMas B
CXeMax CKpELIUBAHUI
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IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

6.2

3aKOHOMEPHOCTH HACJEJOBAaHMUS MPU3HAKOB, YyCTaHOBJIECHHbIE [. MeHaeneM.
MoHOTHOPUIHOE CKpeUIMBaHUE. 3aKOH eIUHO00pazus THOPUAOB MEPBOTO
nokosienusi. IlpaBuwiio JOMUHHpOBaHMS. 3aKOH pACLICIUICHHS ITPU3HAKOB.
['unioresa unctorsl ramer. [loJIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuaHoe CKpeuMBaHue. 3aKOH HE3aBUCHMOTO HACJICJIOBAHMS IPU3HAKOB.
[utoreHeTnyeckue OCHOBBI JAUTHOPUAHOTO CKpEIIMBAHUA. AHAIU3UPYIOLIEEe
ckpemuBanue.  Mcmosib3oBaHWE ~— AHAIM3UPYIOIIETO  CKpPEIIMBaHUA IS
OIpeziesIeHUs] TEHOTUIIA 0COOU

6.3

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemieHHOMY
HaclleIoBaHUIO TeHOoB. Hapymenwe cueluieHuss TeHOB B pe3yJsbTaTe
KPOCCUHIOBEpa. XpOMOCOMHAsi TEOpHUsl HACIEICTBEHHOCTU. ['eHeTnueckue
KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeJeNIeHHE II0Ja. AYTOCOMBI U IIOJIOBBIE
XxpoMmocoMbl. ['omorameTHele M rereporaMeTHble opranusmbl. HacnenoBanue
IMPHU3HAKOB, CUCIVICHHBIX C ITIOJIOM

6.4

HUsmenunBocTh. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HacJCJICTBEHHAs.
Ponp cpenpl B HEHACIHEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOIU(DHUKAITMOHHON W3MEHYMBOCTU. BapuanuoHHBIA psijg W BapUaIlMOHHAsS
kpuBas. Hopma peakuun npusHaka. KoinuecTBeHHbIE U KAUECTBEHHBIE IPU3HAKU
1 uX HopMa peakiuu. CBoKWCTBa MOIU(DUKAIIMOHHOW N3MEHUYNBOCTH

6.5

HacnenctBeHHas, WM TE€HOTUIIMYECKas, HM3MEHYMBOCTh. KoMOMHaTHBHAs
W3MEHYMBOCTb. Melo3 U TOoJIOBOW Mpolecc - OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTanMoHHass W3MeH4YMBOCTh. Kiaccudukauus MyTtanuii:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYMHBI MyTanuii. MyTareHHbIe
(akTophl. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACJIEACTBEHHON n3MeHunBocty H.U.
Basuiiosa

6.6

I'enetuka wuyenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOJBI TEHETHKHU
4eNI0BeKa: TEHEAIOTUYECKUH, OJIM3HEIOBBIH, LIUTOT€HETUYECKUH,
OMOXMMHYECKUH, MOJEKyIsipHO-reHeTuuecKuil. COBpEeMEHHOE OmpeeeHne
TEHOTHUIIA: NTOJJHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHNE, B TOM YHCIE C
rmomompio III[P-ananm3a. HacnencTBeHHble 3a00JieBaHHMS YEIIOBEKA: TeHHBIC
6osie3HH, OOJIE3HU C HACIEACTBEHHON MPEeApacroyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHyeckue M TeHepaTHBHbIE MyTalMH. [IpUHIUIBI 370pPOBOTO
o0pa3a JKM3HHM, JAMArHOCTUKH, TPOMUIAKTUKH M JIEYEHHUS T'eHETUYECKUX
0ose3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBAaHKE. 3HAUEHUE MEIULUHCKON
TCHETHKH B MPEIOTBPAILEHUH U JICUEHUU T'eHEeTUYEeCKHUX 3a00JIeBaHMI yenoBeka

CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W TMpolecC. 3apOKICHUE CENEKIMH U JIOMECTHUKAIUs.
VYuyenne H.M. BaBumoBa o0 1ieHTpax NPOHUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpoJa, TaMM

7.2

CoBpeMeHHbIE METOABI CeNeKIMU. MacCOBBId M WHAMBUIYAJIbHBIH OTOOPHI B
CEeJICKIIMA pacTeHUM M KUBOTHBIX. OlLlEHKa 3KCTepbepa. Bbau3kopoacTBEHHOE
ckpenuBanue - WHOpuAWHT. Yucrtas nuHusA. CKpelmMBaHWE YHUCTBHIX JIMHUH.
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Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

I'ereposuc, unu rubpunnas cuna. HepojacTBeHHoe cKkpeluBaHue - ayTOpPUAMHT.
OtnanenHass TuOpuAM3aLMsA W €€ ycHexu. VICKyCCTBEHHBIH MyTareHes H
MOJIyYEHUE MOJIUIUIOUAOB. JIOCTMKEHUS CENeKUMH PpAacCTEHUW, MXUBOTHBIX U
MHUKpPOOPIaHNU3MOB

7.3 buorexHonorust kak orpacib IpoU3BOACTBA. ['€HHass WH)KEHepUs. OTalbl
co3nanuss pexomOmHaHTHOM JIHK u TpaHcrenneix opranusmoB. Kierounas
nHxeHepus. Knerounsie KyabTypbl. MUKPOKIOHAIbHOE PA3MHOKEHUE PACTEHUIA.
KionupoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okojoryyeckue M 3THyYeckue  npobnembl. MO - reHetnuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MbI

Tabmuma 3

[IpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOEHHSI OCHOBHOM
oOpa3oBaTenbHON porpaMmel 11 kinacca

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro 00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yJbTara

1 CdopmMupoBaHHOCTh 3HAHUM O MECT€ U pPOJM OHOJOTUHM B CHCTEME
Hay4YHOT'O 3HAHHUS E€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa M HAYyYHOIO MHPOBO33PEHMS; O
BKJIQJIe POCCHUICKMX U 3apyOeKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE
Ouosnoruy; (QyHKUMOHAJIBHONM TI'paMOTHOCTU 4YEJlOBEKa [UIsl pelleHus
KU3HEHHBIX 3a7a4

2 YMeHue packpbiBaTh COJepKaHUE OMOTOTHUYECKUX TEPMHUHOB U TOHSITHMA:
BHJI, TOMYJSIUS, T€HO(MOH, DBOJIOIMS, IBIXKYIIHUE CHIbI ((hakTophl)
HBOJIIOIMM,  MPHUCIOCOOIEHHOCTh  OPraHU3MOB,  BHA000pa3oBaHUE,
JKOJIOTUYECKHE (PAKTOpPhI, HDKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTHI,
pEeAyUEHTHl, IeMH MHUTaHUs, JKOJIOoTWYecKas NHpaMuia, OHOTeOoleHO03,
ouocdepa

3 YMeHne wu3naratb OHMOJIOTHYECKHE TEOpuH (PBOMIOIMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKasi TEOPHUsl IBOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apomprmeBoro  cxoactBa K.M. bopa, depenoBaHusi  TIaBHBIX
HampasieHudd u myter sBomonnu A.H. CeBeprioBa, yueHusi o 6uocdepe
B.U. Bepnanckoro), onpeaensiTe TpaHUIbl UX MPUMEHUMOCTH K KUBBIM
cucreMam

4 YMeHue BiaseTh METOJAAMHM HAYYHOTO T[O3HAHUS B  OHMOJOTHH
(HaOmroleHWe W ONMHUCAaHWE KUBBIX CHCTEM, IPOIIECCOB U SIBJIICHHIA,
OpraHm3aiysi ¥  T[pOBeAeHHE  OMOJOTHYECKOTO0  JKCIEPUMEHTa,
BBIJIBMDKCHHE THITOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEXKJIY MCCIICTYSMBbIMH
BEeITMYMHAMHU, OOBSICHEHHE IOTYYCHHBIX DPE3ylIbTaTOB, HCIIOIH30BAHHBIX
HAay4YHBIX TIOHATHH, TEOpPUHW M 3aKOHOB; yMEHHWE JejaTh BBIBOJBI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YILTATOB)
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IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM

NPOBEPAEMOr0 00pa3oBaTeJIbHOI MPOTrPaMMBbI CPeHEro 001ero 00pa3oBaHusi
pe3yjabTarta
5 YMeHHe BBIICIATh CYIIECTBCHHBIC MPHU3HAKH CTPOCHHUS OMOJIOTHYECKUX

O0O0BEKTOB: BUJIOB, MOMYJSIUI, MPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTEOIICHO30B M 9KOCHUCTEM; OCOOCHHOCTH MPOILECCOB HACIIEACTBEHHOU
W3MEHYHUBOCTH, €CTECTBEHHOTO otbopa, BU1000pa30BaHMUs,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBHS KOJIOTHYECKUX (DAKTOPOB Ha
OpPraHU3MBbl, TEPEHOCa BEIIECTB M TIOTOKA SHEPIHM B 3KOCHCTEMAX,
AHTPONIOTeHHBIX ~M3MEHEHHMII B  OJKOCHCTEMax CBOGH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOT€OXMMUYECKHX IIUKIIOB B Orochepe

YMenune IMPHUMCHATH IMOJIYYCHHBIC 3HaHUA JJIA 00BICHEHHUS
OMONIOTMYECKUX MPOIECCOB M SIBICHUH, JUI1 TPUHATUS TMPAKTHYECKUX
pelieHrui B MOBCEIHEBHOM U3HU B LEJAX oOecrieyeHus] 0e30MacHOCTH
CBOETO 3/I0pPOBbSI U 3[I0POBBSI OKPY)KAIOMIUX JIFO/IEH, COONIONCHNS HOPM
IPAMOTHOI'O MOBEACHMS B OKPYXKAIOIIEH NPUPOAHOU Cpele; NMOHMMaHue
HEOOXOJJMMOCTH HCIOJb30BaHUs JOCTH)KEHHH COBPEMEHHOH OHOIOTHH
IUTSL PalliOHAIBHOTO MTPUPOIOTIOIE30BAHUS

VYmenue pemiath SBJICMCHTAPHBIC OHOJIOrHYECKHUE 3aga4u, COCTaBJIATh
CXCMBI IICPEHOCA BCIICCTB U S9HCPIMH B 9KOCUCTEMAX (uerm HI/ITaHI/IH)

YMeHue BBINONHATH JJaOOpaTOpHbIE U MPAKTHYECKHE pabOThl, COOI0aTh
IpaBuiIa Mpu padoTe ¢ yueOHbIM U 1a00paTOpHBIM 000pYIOBAHUEM

YMeHHe KpUTHUYECKH OLIEHUBaThb M HMHTEPIPETUPOBATh HHPOPMALUIO
OMOJIOTMYECKOT0 CO/IEP KAHUS, BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3
paznuuHbIX ucToyHMKOB (CMU, HayuHO-OMyNspHBIE MaTepHabl);
paccMaTpuBaTh II00AbHBIE HKOJOTHYECKUE MPOOIEMBI COBPEMEHHOCTH,
(bopMHPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO

10

YMeHue cosnaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS,
000011ast OMOJIOTMYECKYI0 MH(POPMAIMIO W3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH

Tabnuia 4

[TpoBepsiembie aemMeHTHI coaepskanust (11 kmacc)

Kon

IIpoBepsieMblii JJIEeMEHT COePKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

11

DBOJIOIMOHHAS TEOPHS M €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  3BOJNIONMU.  [lajmeoHTONOrMYecKHe:  MOCIEA0BAaTENbHOCTh
MOSIBIICHHSI BUJIOB B TIaJICOHTOJOTMYECKOW JIETOMUCH, TEPEXOMHBIE (OPMBI.
buoreorpaduyeckue: cxonctBo u paznuuune (ayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOCTBA U PA3INIHUI SMOPHOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTENFHO-aHATOMHUYECKUE: TOMOJIOTMYHBIC, aHAJOTHYHBIE,
PYAMMEHTapHBIE OpPTraHbl, aTaBU3MBL. MOIEKYIIPHO-OMOXHMMUYECKHE: CXOJCTBO
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Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTel y Bcex
OpraHu3MoOB

1.2

Opomononnast  teopuss Y. JlapBuna. I[Ipeamocbulku  BO3HUKHOBEHUS
JapBUHM3MA. J[BIDKyIIHME CHIIBI 3BOJIONUU BUIOB 1O JlapBuHYy (M30BITOYHOE
pPa3MHOXKEHHE TIPU OTPAaHUYECHHOCTH PECYPCOB, HEOIPEICICHHAS U3MEHUYNBOCTD,
0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopuss dBomonuu (CTD) M OCHOBHBIE €€ IOJIOKEHMUSL.
Muxpossosronust. [lomynsanus kak eIuHUIA BUAA U SBOJIIOLUN

14

JBwxyuye cuibl ((pakTopbl) 3BONIOLUMUM BHUJOB B IpHUpojae. MyTalHOHHBIHI
nporecc U KOMOMHATUBHAs M3MEHUMBOCTh. [lomynsuoHHBIE BOJHBI M JApeid
reHoB. M3omsauust u murpanus. EctecTBeHHBbIH 0TOODP - HampaBistomui (akTop
sBomonud. POpMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh  OpPraHU3MOB Kak pe3yibTaT 3Bosouuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTALINH.

Bun u BunooOpaszosanue. Kpurepuu Buga. OcHoBHbIE (hOpMBbI BUA00OPA30BaAHUS:
reorpauuecKoe, IKOJIOrHIECKOe

1.5

MakposBomiroriust.  PopMbl  3BomONMU:  (WIETHYECKas,  JTUBEpreHTHas,
KOHBEpIeHTHasi, napasiensHas. HeoOpatumocTs 3Bomonun

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHayuHble TMpeACTaBIEHUS O 3apOKICHMM >KU3HU. HayuHble THIIOTE3BI
BO3HUKHOBEHMSI KM3HM Ha 3emje: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
SBONIOLHUSA. OKCHEPUMEHTAIIbHOE TMOATBEPKACHHE XHUMHYECKON 3SBONIOLHUU.
Hauanpubie sTamsl 6nonornueckor sBomooruu. ['munoresa PHK-mupa. IlepBoie
KJIETKH U UX 3BOJIIOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB

2.2

Pa3Butue xu3Hum Ha 3emsie mo 3paM u nepuogam. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. [lameo3olickas »pa W ee MepuoAbl: KEeMOPHUHCKHA,
OPIOBUKCKHW, CUIYPUWCKUW, JI€BOHCKUM, KAaMEHHOYIOJIbHBIM, MEPMCKHUMU.
Me3o030licKas 3pa 1 €€ MepUoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3oiickas 3pa © ee TMepUOAbL:  MAJEOTCHOBBIM,  HEOTECHOBBIMH,
AHTPONOTECHOBBIN. XapaKTepUCTUKA KIMMAaTa M TE0JIOTUYECKUX IPOIIECCOB.
OCHOBHBIE 3TaIlbl BOIIOIUU PACTUTENLHOTO U )KUBOTHOTO MUpPa. ApoMop(]o3bl y
pacTeHud W >KUBOTHBIX. llosiBIIeHWE, pacuBeT W BBIMUPAHWE TPYII KUBBIX
OpraHu3MoOB

2.3

Cucrema OpPraHn4eCKOro MHpa KaK OTpPaXCHHUC SBOJIFOIHU. OcHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBONIOIUS YeloBeKa. AHTPOIOJOTUS KaKk Hayka. Pa3BHTHE NpeiCTaBICHUH O
MPOUCXOXKACHUN 4YeloBeka. MeToabsl u3ydeHHsi aHTpororene3a. CxoactBa u
pa3uyrs YeJIOBeKa U )KMBOTHBIX. CHCTEMATHYECKOE ITOJIOKCHIE YeTOBEKa.
JBmxymue cuibl (GpakTopsl) aHTponoreHe3a. HacneacTBeHHass U3MEHUUBOCTD U
ecTecTBeHHbIH 0TOOp. OOIIEeCTBeHHBIH 00pa3 >KU3HW, W3TOTOBIICHUE OPYIUH
TPYyZa, MBILIJIEHHUE, pEYb

2.5

OcHOBHBIE CTagui MW BCTBHU DSBOJIOIMHU YCJIOBCKA: aBCTPAJIOIIHNTCKH, YemoBek
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IIpoBepsieMblii 3JIEMEHT COePKAHUS

yMenbid, YenmoBek mpsaMoxoasuiui, YenoBek HeaHaepTalabCKui, YenoBek
pazyMHubIii. Haxoaku HMCKOMaeMbIX OCTAHKOB, BpeMs CYILECTBOBAHMS, 00JIACTh
pacrpocTpaHeHus, 00beM rOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: €BPOINCOUHAs (€Bpa3Hiickas),
HErpo-aBCTPaJIOUIHAs (3xBaTOpHAJIbHASA), MOHTOJIOUAHAS (asmarcko-
amMepHuKaHcKast). YepThbl IPUCIIOCOOIEHHOCTH MPEACTABUTENIEH YEIOBEUECKUX pac
K YCJIOBUSM cyliecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kpuruka pacuzma

OpraHusMbl 1 OKpyXKarouias cpeaa

3.1

Okosiorusi Kak Hayka. 3aJaud M pasfiesibl SKOJIOrMU. MeToabl 3KOJOTHYECKUX
UCCIIEIOBaHUM. DKOJIOrH4ecKkoe MUpoBo33peHue. Cpesibl 0OUTaHMsI OPraHU3MOB:
BOJIHAs, HA3MHO-BO3/1yIIHAs1, [I0YBEHHAs!, BHYyTPUOPTraHU3MEHHas

3.2

Okonoruueckne  ¢akroppl. Knaccudukanus  skomorndeckux — (aKTOPOB:
abuoTtnyeckne, OMOTHYECKHE W aHTPONOTeHHBbIC. JIeHWCTBHE HKOJOTHYECKUX
(hakTOpOB HA OPTaHU3MBI

3.3

AOuotnueckue (GakToOpbl: CBET, TeMIIEpaTypa, BIaXHOCTb. DoTomepuoausm.
[IpucnocoOnennss OpraHU3MOB K  JCHCTBHUIO  a0MOTHYECKHMX  (PAKTOpPOB.
buonornyeckue purmbl

3.4

buotnueckue ¢akropel. Buabl OnoTHdeckux B3auMOJEHCTBUI: KOHKYPEHIUS,
XHUIIHAYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEWUTpanu3M. 3HaueHue  OMOTHYECKHUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU IOIMYyJIAIIUH. OcHOBHBIE IIOKa3aTCiIn
NomyJjiauu: 4YUCJICHHOCTL, IINIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTbH, IHPHUPOCT,
MUTrpamus. I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYJSIUN U €€ PETYIIAIus

Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

CooOrmiectBo  opraHu3moB - OuoreHo3. CTpyKTypbl OHOILIEHO3a: BUAOBasi,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momuHanTel. CBsi3m B
OuoreHos3e

4.2

Okonorndyeckue cuctembl (3kocuctembl). [lonstue 00 sKocucteme H
ouoreoreHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylEeHThl. KpyroBopoT BEIIECTB U OTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBble) YPOBHM OHKOCHCTeMbI. [luineBble Liemu U CETH.
OcCHOBHBIE TIOKa3aTeId SKOCHCTEMBI: OHMOMacca, MPOAYKIHUS. DKOJIOTMYECKHe
MUpaMHUIIbl: TPOAYKLIHH, YHCIEHHOCTH, Ouomaccel. CBOMCTBAa 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALUA, pa3BuTHe. Cykueccus

4.3

[IpupoiHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKocHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpasne kak QakTtop ycroWumBocTH dkocucteM. CoxpaHeHHE
OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie
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4.4 Yuenue B.M. Bepnamckoro o Ouocdepe. I'paHuibl, coctaB W CTPYKTypa
ounoctepsl. XKuoe BemecTBo u ero pynkuuu. OcoOeHHOCTH OMOChephl Kak
r100aNbHOM 3KOCUCTEeMBL. [IlMHaMU4eckoe paBHOBecHEe W oOOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemiecTB M OMOTCOXMMHYECKHE ITUKIBI SJIEMEHTOB
(yrnepona, azora). 3oHaabHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5 UYenoseuectBo B Omochepe 3eMiau. AHTPOINOTCHHBbIC W3MEHEHUs B Ouocdepe.
I'moGanibHBIE YKOJTOTHYECKUE TPOOIIEMBI.

OcHOBa palMOHAJIBHOTO  YIPAaBICHUS TPUPOJHBIMH pecypcaMH H X
UCToJIb30BaHue. J{oCTIKEeHUsI OMOIOTHH U OXPaHa MIPUPOJIBI

dopMbl, IEPUOTNYHOCTH U MOPSIOK TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTeCTAMH 00y4aI0IINXCH

[IpomMexyTouHas aTTecTalusi Ha ypOBHE CPEAHET0 00111ero o0pa3oBaHus MPOBOIUTCS B
COOTBETCTBUHU C nosioxkeHreM «O Gopme, MePHOTUIHOCTH U MOPSIKE TEKYIIET0 KOHTPOIS
YCIIEBAEMOCTHU U POMEKYTOUHOM aTTectanuu yyanmxcs ' bOY nuueit Ne 373 MockoBckoro
paiiona Cankr [lerepOypra. [IpomexxyTodnas arTecTarus IMPOBOIUTCS 3a MOIYroaue B popme
yueTa TeKyIUX OTMETOK, 3a yueOHbIN roJ] — B (hopMe yueTa MOoJIyro0BbIX OTMETOK. TeKyIuii
KOHTPOJIb MPOBOUTCS B JOPMaxX yCTHOTO OTBETA HAa BOMPOCHI TI0 TEME, MMChMEHHOM
KOHTPOJIbHOHN paboThI (BKIIFOYAIOIIEH TECTOBBIE 3a/IaHUsI C MHOXKECTBEHHBIM U €IMHUYHBIM
BBIOOPOM OTBETOB, 3a/IaHHSI C OTKPBITBIMU BOTIPOCAMU H JP.), TPOCKTHBIX U MCCIIEIOBATEIHCKUX
paboT (MHIUBUAYATbHBIX, TAPHBIX, PYIIOBHIX).

COAEP KXAHUE YYEBHOI'O ITPEIMETA
Buoaorus. 10 kiacc

1.buoJiorusi Kak Hayka

buonorus kax Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiiocoueit, 3TUKOHW, ACTETUKOW M mpaBoM. Ponb Ouonoruu B
(bopMUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrcreMa OHOJIOrHYeCcKUX HayK.
Metoapl mO3HaHMS KUBOW NpUpOnbl (HAOMIOJEHHE, SKCHEPHUMEHT, OMNHCAHHE, H3MEPEHUE,
KJaccu(uKanus, MOICIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

Hemoncmpayuu:
[Toptpetsr: Y. {apeun, I'. Mennens, H.K. Konbuos, . Yorcon u @. Kpuk.
Tabmuiel U cxeMbl: «MeTOo/IbI TO3HAHUS )KUBOW TPUPOIBI.

Jlabopamopuwvie u npaxmuueckue padoomol:
[Ipaktuueckass pabora Ne 1. «Mcnonb3oBaHue pasIWYHBIX METOJOB TP HW3YYCHUH
OHOJIOTHYECKIX OOBEKTOB.

2. /KuBble cucTeMbl M UX OPraHHU3AIHA.
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Kusbie cucrembl (6uocHcTEeMBl) Kak MpeAMET HM3ydeHus Ouonoruu. OTiaMyue >KUBBIX
CUCTeM OT HeopraHudeckoil npupoasl. CBoiicTBa OuocHcTeM M HX pazHooOpa3ue. YpOBHU
OpraHm3aly  OWOCHCTEM: MOJICKYJISPHBIN, KJICTOYHBIH, TKAHEBBIA, OPraHU3MCHHBIN,
MONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeOIIEHOTHYECKUH ), OMOChHEPHBIA.

Hemoncmpayuu:
Tabmuis! U cxeMbl: «OCHOBHBIC IPU3HAKY KU3HU, «YPOBHHU OpraHU3alluu KUBOM PUPOIBD.
O6opynoBanue: moaens Mosekyinsl JTHK.

3. XumMnueckuid COCTaB U CTPOCHHUE KIICTKHU

XHAMHMYECKUH  COCTaB  KIETKHM.  XHMMHMYECKHME  DJIEMEHTHI:  MaKpOXJIEMEHTHI,
MUKpO3JeMEHTHI. Boga 1 MuHepanbHble BemecTBa. OyHKIMU BOABI U MUHEPAIbHBIX BELLECTB B
kinetke. Ilognepkanue ocmoTtuueckoro OanaHca. benku. CocraB U cTpoeHHE OEIKOB.
AMUHOKHMCIOTBI — MOHOMepbl OenkoB. He3zameHMMble W 3aMEHHMBbIE AMHUHOKHUCIIOTHI.
AMUHOKHUCJIOTHBIA COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOW MOJEKYJIbl (IE€pBUYHAs, BTOPUYHAS,
TpeTUYHass M 4YeTBEpTHYHas CTPYKTypa). XHMHMYEcKHe CBoiicTBa OeinkoB. buomormueckue
¢ynkuum 6enxoB. DepMeHTHI — OHOJIOrHYecKre Katanu3aropbl. CTpoeHne pepMeHTa: akTHBHBIN
HeHTp, cyocrparHas crneuuduyHocts. Kodepmentsl. Buramuubl. Otianuus ¢epMeHTOB OT
HEOPraHMYECKUX  KaTalM3aTopoB.  YTIIEBOJBI: MOHOcaxapuabl (IVIIOKO3a, pubo3a U
ne30kcupubo3a), aucaxapuabl (caxaposa, JIakTo3a) M IOJMcaxapuibl (Kpaxmal, TJIMKOIEH,
Hetroo3a). buonornveckne ¢yHKuuu yriieBonoB. Jlumunael: Tpurmmnepuabi, GochOoIUnHIb,
crepounipl. ['mapodmibHo-ruIpodoOHbIe cBoiicTBa. buonornyeckne ¢GYHKIMU JTUIHOB.
CpaBHeHuE YyIiIeBOOB, OCJIKOB U JUMHUI0B KaK UCTOYHUKOB dHepruu. HykiienHoBbIE KUCIOTHI:
JHK u PHK. Hykneotuasl — MOHOMEpBI HYKJI€HHOBBIX KuciOT. CTpoenue u ¢pynkiuun JTHK.
Crpoenue u ¢pyukuun PHK. Buast PHK. AT®: ctpoenne u ¢ynkuuu. [{utonorus — Hayka o
kierke. Kietounas teopust — npumep B3auMoJIeHCTBUSA UJeH M (aKTOB B HAyYHOM IO3HAHMH.
Metonbl usydenus kietku. Kierka kak menocTtHast xuBas cuctema. OOmire Npu3Haku KIETOK:
3aMKHYTas HapyxHas MemOpaHa, mojnekyisl JIHK kak reHeTudeckuii anmapar, cucTeMa CHHTE3a
Oenka. Tumel KIETOK: JSyKapuOTHYecKass M mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoit kinetku. Kinerounas crenka 6aktepuil. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OcCHOBHBIE OTJIMYUSI PACTUTEJIBHOM, dKUBOTHON U TpUOHON KieTKU. [I0BEpXHOCTHBIE CTPYKTYpbI
KJIETOK — KJIETOYHas CTeHKa, INIMKOKaIWKc, uX (QyHKuuu. Ilnasmatmueckas memOpaHna, eé
cBoiictBa u ¢yHkuuu. Lluromnasma u e€ opranouasl. OnHOMEMOpaHHBIE OPTraHOWBI KIIETKHU:
OIIC, anmapar I'onbmxu, nu3zocoMsl. [lonmyaBTOHOMHBIE OpPraHOMJIbI KJIETKM: MHUTOXOHIPUH,
mwiactuael. [IporcxokaeHne MUTOXOHAPUM W minacTuia. Buasl mnactua. HememOpannbie
OpraHOM/Ibl KIETKU: pUOOCOMBI, KIETOYHBIN LIEHTP, LIEHTPUOIIHU, PECHUUKH, KI'YTHKH. DYHKIUU
OpraHOMJOB KIETKU. Bxirouenus. SAnpo — perynaropHeiii neHtp kietkd. CTtpoeHue sapa:
sfaepHas 000JI0uKa, KapHoIUla3Ma, XpOMAaTHH, SJIPHIIKO. XPOMOCOMBI. TpaHCIOpPT BEIIECTB B
KIIETKE.

Hemoncmpayuu:
[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuk,
M. Vunkunc, P. ®panxnun, K.M. bap.
Huarpammsbl: «Pacnpenenenre XUMHUECKUX AJIEMEHTOB B HEXXHUBOU mpupoje», «Pacnpenenenue
XUMUYECKHX AJIEMEHTOB B )KMBOU NPUPOJIEN.
Tabmuie! u cxemsl: «llepuoamueckas TadbMIa XUMHYECKHUX HIEMEHTOBY, «CTpOSHHE MOJICKYJIIbI
Boab», «buocunTes Oenka», «CrpoeHue wmomekynbl Oenka», «CTtpoeHue QepmeHTaY,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKOM
KJIeTKH», «CTpoeHHe KHUBOTHOM KIIETKW», «CTpOEHHE pPaCTUTEIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE siApa KIETKUY, «Y TIAEBOABDY, «JIUnuab».
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Oobopyoosanue: CBETOBOW MHUKPOCKON, OOOpPYIOBaHHME [UIsi TPOBEACHUS HAOIIOJCHUH,
U3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIIPENapaThl PAaCTUTENBHBIX, KHUBOTHBIX M OaKTEPHAIHHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 1. «/3ydyeHne KaTalIuTUIECKON aKTUBHOCTH (PEpPMEHTOB (Ha mpUMepe
aMMIIa3bl MM KaTajasbl)».

JlaboparopHuas pabota Ne 2. «M3yueHue CTPOCHHUS KIIETOK PACTECHUH, )KUBOTHBIX U OAKTEpUIA TIO]T
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIpENaparax 1 X OIMUCAHUE.

4. KuzHeneaTeJbHOCTDh KJIETKH.

OOmeH BemiecTB, WM MeTaboau3M. AccuMuisanus (TUIaCTHYECKUH OOMEH) H
JTUCCUMUJIISALINS (SHEPTeTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpoliecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHHMs BEIECTB U SHEPrHH B MOHMMAaHUU MeTabonu3Ma. Tumsl oOMeHa BELIEeCTB:
aBTOTpOGHBIN U reTepoTpodHBINA. Polb pepMEHTOB B 0OMEHE BEUIECTB U IMPEBPALICHUN YHEPTUU
B kierke. dotocunres. CeeroBas u TeMHoBas (a3bl ¢orocunTe3a. Peakuun dortocunresa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A Ul KU3HU Ha 3emiie. BiusHue ycinosuii
cpeabl Ha (DOTOCHHTE3 U CIOCOOBI TOBHIIIEHHS €0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PAacCTCHHUH.
XemocuHTe3. XeMOCUHTe3upylolue Oakrepuu. 3HaYeHWe XEeMOCHHTE3a JUIs XKU3HM Ha 3eMile.
OHeprerudyeckuil oOMeH B KieTKe. PaciuernsieHue BeIecTB, BbIICICHHE UM aKKyMYJIMpPOBaHUE
SHEpruM B KJETKe. OTambl 3HepreTndeckoro obmena. [nmkomnus. bpoxkeHue W ero BHJBIL.
Kucnoponnoe oxucienue, WM KiIeToyHoe apixanue. OkuciaurenbHoe (pocopuimpoBaHue.
O¢ddexkTuBHOCT 3HEpreTHyeckoro obMeHa. Peakuum martpuyHOro cuHTte3a. ['eHeTmueckas
uHpopmanusa u JJHK. Peanuzanus renernueckoir unpopmanuu B kierke. ['eHeTnueckuit Kkoa u
ero cpoictBa. Tpanckpunims — Matpuusbiii cuate3 PHK. Tpancmsuus — O6uocunres Oenka.
Oranbl TpaHcnsauuu. KoaupoBanue amuHokucinoT. Ponbp pubocom B OuocuHTe3e Oenka.
Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mcropust otkpeitus Bupycos (/.M. IBaHOBCKHIA).
OcoOeHHOCTH CTPOEHMS M KU3HEHHBIM LMKJI BHUpycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoaeduuunra genosexka (BUY) —
Bo30ymutens CIIM/la. OOparHas TpaHCKpUNIMs, peBepraza W uHTerpasza. IIpodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

Hemoncmpayuu:

IToptpetsr: H.K. Konsnos, J[.1. UBanosckuii, K.A. Tumupsises.

Tabmuubl U cxembl: «Tunbl nutanus», «Metabomuzmy», «MHUTOXOHAPHS», «DHEPreTHUECKU
o0Men», «Xmoporutact», «Dotocunrtes», «Ctpoenue THK», «Ctpoenue u ¢pyHKIIMOHUPOBAaHKE
reHa», «Cunre3 Oenka», «['eHermueckuit xon», «Bupyce», «bakrepuodaru», «CtpoeHue u
xu3HeHHbIN UK Bupyca CII1/]a, 6aktepuodaray, «Permxkarus [JJHK».

Oébopyoosanue: monenu-anmkanuu «Yasoenue JJHK u tpanckpunuusy, «buocunres Genkay,
«CTtpoenue KineTkn», Moaenb cTpykrypst JJHK.

5. Pa3MHoOKeHHe U HHAMBHAYAJbHOE PA3BUTHE OPTaHU3MOB.

Knerounblii LUK, WM SKU3HEHHBIM MK KieTku. WHTepdasza um mwuro3. Ilpomeccsl,
nporekatomue B uHTepdaze. Permmukanms — peaknus matpudadoro cuHrte3a IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuOTHIl. JIUMIOMIHBIA M TAIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. XpoMaTuabl. LluTtomornyeckne OCHOBBI Pa3MHOKEHHsI M MHAWBUIYalIbHOTO PAa3BUTHSA
opranu3MmoB. Jlenenue kineTku — Muto3. Cragum Muto3a. IIporeccel, mpoucxoasdime Ha pa3HbIX
CTaausIX MUTO3a. buonornueckuit cMpica Muto3a. IIporpammupyemas rulenb KIETKH — allonTo3.
@opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecronoe W mojioBoe. Buasl 6ecnoioro pa3sMHOXKEHUS:
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JiefieHHe HaJBO€, MOYKOBAHHWE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHHE, BETeTaTUBHOE
pasMHOKeHHE. VICKyCCTBEHHOE KJIOHHPOBAHME OPIraHU3MOB, €r0 3HAYCHHUE I CEJICKIHH.
[TonoBoe pa3mHOXKeHHE, ero oTiMuyus oT Oecmoinoro. Meito3. Cramum wmeiio3a. Ilpomeccsr,
IpOUCXOJAIIMe Ha cragusx Menosa. IloseneHme xpomocom B Menose. KpoccuHrosep.
buonoruyeckuii cMbpicn U 3HaueHHe MeHo3a. 'amerorenes — mporecc 00pa3o0BaHUs MOJOBBIX
KJIETOK Yy >KUBOTHBIX. IloJOBBIE Kene3bl: CEeMEHHUKU U sSMuHUKU. OOpa3zoBaHME U pa3BUTHE
IOJOBBIX KIETOK — ramer (CIepMaTo30M], SHMLEKIeTKa) — CIIEPMAaTOre€He3 M OOrECHE3.
Oco0eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnogorBopenue. Ilaprenorenes.
WNunuBuayansHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE (SMOpHOreHe3). JTarmbl
SMOPHOHAIIBHOTO Pa3BUTHSI Y IIO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHUE, FacTPyJIALUs, OPraHOTCHE3.
[ToctamMOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHA: NPSMOE, HEMPSIMOe
(lmunHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH
BpOXKAEHHbIE ypoacTBa. Poct u pasBuThe pacreHud. OHTOreHe3 LBETKOBOI'O PpACTEHUS:
CTPOEHHUE CEMEHU, CTaJUU Pa3BUTHSI.

Hemoncmpayuu:

Tabmuublt u cxembl: «DPOpPMBI Pa3MHOKEHHUS OPraHU3MOBY», «J{BOHHOE OIJIOJOTBOpEHHE Y
IIBETKOBBIX pacTeHUi», «BereraruBHOE pa3MHOKEHUE pacTeHuin», «JlereHue KIeTKu
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHue XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Permnmukauus IHK», «Muto3», «Meio3», «lIpsimoe u Henpsmoe pa3Butue», «l'amMmeroreses y
MJICKOIIMTAIONINX U YeJIOBeKay», «OCHOBHBIC CTaJUH OHTOTCHE3a.

Oobopyooeanue: MUKpOCKON, MuUKporpenaparsl «CrnepMaro3oubl  MJIEKOINUTAOILIETO»,
«SlinexkiieTka MIEKOMUTAKLEro», «KapuoknHe3 B KIETKaX KOpellKa JIyKa», MarHUTHas
MoaeNb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens MmeradazHoi XpOMOCOMBI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlabopatopnast pabora Ne 3. «HaOmronmeHne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ned4. «l3ydeHue CTpOeHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

6. HacaencTBeHHOCTh H U3MEHYUBOCTh OpraHusmMosB.

IIpenmer m 3agaun reHeTtuku. HcTopust pa3BUTHS TEHETUKU. Ponb LUTOJNIOTMU U
HSMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKMX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuKu. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudyeckuil). OCHOBHbIE T€HETUUYECKHE MOHATHUS. | eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yeMasl B
cXeMax CKpelMBaHWUK. 3aKOHOMEPHOCTHM  HACJIEIOBaHWs TPU3HAKOB, YCTAHOBJICHHBIC
I'. Mennenem. MoHOTHOpHIHOE CKpEIIMBaHHE. 3aKOH €AMHO-00pa3usi THOPUAOB IEPBOTO
nokosneHus. [IpaBmiio MOMUHHUpOBaHUSA. 3aKOH PACHICTUICHHS MPU3HAKOB. [ 'MIOTE3a YMUCTOTHI
ramer. [lomHoe W HemoilHOe JAOMUHUpOBaHWE. JluruOpugHOE CKpeluBaHuE. 3aKOH
HE3aBUCHUMOTO HACJEJAOBAHHWS TpHU3HAKOB. l[lUTOreHeTHyeckne OCHOBBI JTUTHOPHUIHOTO
CKpeLIMBaHMs.  AHaIM3UPYIOIIEe  CKPEUIMBaHHUE. Hcnonb3oBaHue  aHAIU3UPYIOLIETO
CKpeUIMBaHMs Ui OmpenesieHus reHoTtuna ocoOu. CIemieHHOe HaCIeIOBaHHWE IMPU3HAKOB.
Pabora T. MopraHa mo CIEMIEHHOMY HaclieJOBaHHIO TeHOB. HapyllieHune CreruieHus TeHOB B
pe3yJbTaTe KPOCCHHTOBEPA. XPOMOCOMHAs TEOPUSI HACIEICTBEHHOCTU. | €HETHYECKHE KapThl.
I'enetnka mnoma. XpoOMOCOMHOE OMpENIEIeHUE IMoJia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CIEIJICHHBIX C
rmojioM. M3meHUnBOCTh. Buapl M3MEHUMBOCTH: HEHACICACTBCHHAS W HACICACTBCHHAsA. Poib
cpenpl B HEHACJIEICTBEHHOM  M3MEHUMBOCTH.  XapaKTepUCTUKA  MOAU(PUKAIIMOHHON
U3MEHYMBOCTH. BapuanMOHHBIA pPsifi U BapHalMOHHAs Kpusas. Hopma peakuuu npu3Haka.
KonnuectBeHHbIE W KayeCTBEHHbIE TMPHU3HAKKM W WX HopMma peaknuu. (CBoiicTBa
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MOIU(DUKAIIMOHHON M3MEHUYMBOCTH. HaciencTBeHHas, WJIM TEHOTHIHYECKas, U3MEHYHBOCTb.
KoMmOuHaTtuBHAasT WM3MEHYMBOCTh. MeH03 M TIOJOBOM TMIpollecC — OCHOBAa KOMOWHATHBHOMW
W3MECHUYMBOCTH.  MyTalMioOHHasT  HM3MEHYMBOCTh.  Kiaccudukanus  MyTaluii:  TeHHbIE,
XpPOMOCOMHBIC, TEHOMHBIE. YacToTa W NpUYMHBI MyTanuid. MyTareHHble (GakTOpbl. 3aKOH
TOMOJIOTHYECKUX PsANOB B HaciaeAcTBeHHOM wu3MmeHuuBoctd H.M. BaBunoBa. BHesnepHas
HACJICICTBEHHOCTh M M3MEHYMBOCTh. ['eHeTumka denoBeka. Kapumorun uenoBeka. OCHOBHBbIE
METOJbl T'CHETUKHM 4YEJIOBEKA: TIEHEAJOrHYeCKUii, OJIM3HEIOBBINA, LMTONCHETHYECKHH,
OMOXMMHYCCKHH, MOJIeKyIsipHO-TeHeTHYecKuil. COBpPEMEHHOE  OINpEACIICHHE TIeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM 4uciie ¢ nomouibio [1[P-ananusa.
HacnencrBennnie 3a00jieBaHHsA 4YeJOBEKAa: TI'€HHBIE OOJIe3HM, OOJIE3HHM C HACJIENCTBEHHOM
MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE Oosie3Hu. CoMaTuueckue M T'€HEepaTUBHBIC MYTalWU.
CtBosIOBBIE KJIETKH. [IpMHIMIBI 340pOBOTO 00pasza >KW3HHW, JUATHOCTUKH, MPOMUIAKTHKA W
JICYCHUsI TEHETUYECKUX OoJie3Hel. MenuKOo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHHE
MEUIIMHCKOW T'€HETUKH B MPEIOTBPAILCHUH H JICICHUH TeHETHYECKUX 3a00JIEBaHUI YeIOBEKA.

Hemoncmpayuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pu3s, C.C. UerBepuxos, H.B. Tumodeer-Peconckui,
H.U. BaBuios.

Tabmuub u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IIUTOT€HETHYECKasi OCHOBaY, «3aKOH
pacuienieHuss U €ro IUTOI€HeTHYEeCcKash OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruGpuaHoe
ckpemuBaHue», «lluronoruueckue OCHOBBI JUTHOPUIHOTO  CKpeIMBaHMs», «Meio3»,
«B3anMozelcTBHE aIUICNIBHBIX TEHOBY», «l'€HeTHuYecKue KapThl pPACTEHUMN, JKUBOTHBIX U
yenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl 4YenoBeka U KHMBOTHBIX», «Buasl usMeHuunBoctH», «MoaupukamoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTHka rpynn KpoBu», «MyTaloHHas
WU3MEHUYUBOCTbY.

Oobopyooeanue: wMopaenu-anmaukanun — «MoHorubpumHoe  ckpemmBaHue», «HemnomHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKpPacKu Teja), repoapuii
«I"'opox moCceBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabota Ne 5. «/3ydeHue pe3yabTaTOB MOHOTUOPUAHOTO W JUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlabopatopnast pabora Ne 6. «M3ydyenne MOAUMDUKAITMOHHON W3MEHYMBOCTH, IOCTPOCHHUE
BapHAIIMOHHOTO PsAJa U BapUAIIMOHHOM KPUBOW».

JlaGopaTtopHnast pabota Ne 7. «AHanu3 MyTanuil y 1po30Quibl Ha TOTOBBIX MUKpPOIIpEnapaTax.
[TpakTiaeckas pabota Ne 2. «CocTaBineHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKaY.

7. Cenexnusi opranu3Mon. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKka M IPOLECC. 3apOKJIEHUE CEJIEKIMM M JOMECTHKauus. Y4eHHe
H.W. BaBunoBa 0 1eHTpax MPOUCXOXKJIEHUS U MHOT000pa3usl KyJIbTYpHBIX pacTeHui. L{eHTpbl
MPOUCXOXKACHUS JOMalIHUX KHUBOTHbIX. CoprT, mopona, mramMMm. COBpEeMEHHbIE METObI
cesleKIMU. MaccoBbIil M MHIMBUAYAIbHBIA OTOOPHI B CENIEKIIMHN PACTEHHUH U )KUBOTHBIX. OIleHKa
sKcTepbepa. ban3kopoacTBeHHOE ckpenuBaHue — MHOpuAMHT. Yuctas nuHus. CKpelirBaHue
quCcThIX JUHUH. ['ereposuc, mnu rudpuanas cuia. HeponcTBeHHOE CKpelIMBaHUE — ayTOPUAMHT.
Otrnanénnas rubpuam3amus W e€ ycnexw. VICKyCCTBEHHBIM MyTareHe3 | IOJIyYCHHE
NOJUIUIONAOB.  JIOCTMXKEHMSI CEeJNIeKIMM  pacTeHUl, JKMBOTHBIX W  MHUKpPOOPTaHHU3MOB.
buotexHosoruss Kak oOTpacib NPOM3BOACTBA. ['€HHas WHXKEHEpUs. ITanbl CO3JAaHUA
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsle
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KyIbTypbl. MUKPOKJIOHAJIBEHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMPOIYKTUBHBIX
CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M J3THYeckue mpodiemer. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

Hemoncmpayuu:

[Toptpetsi: H.W. BaBusnos, U.B. Muuypun, I'./[. Kapneuenko, M.®. lBaHoB.

Tabmuiel 1 cxeMbl: kapTa «LleHTpBbI MPOUCXOXKICHUS U MHOTO0Opa3Hsi KyJIbTYPHBIX PACTCHHII,
«Ilopompl  HOMAIIHKUX JKUBOTHBIX», «CopTa KYyJIBTYpHBIX pacTeHui», «OtnanéHHas
rubpuam3amusy, «Paborer  akagemmka M.O. MBanoBay, «llomummonausy, «OOBEKTHI
ounorexHonorun», «Kierounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHuE U MEPEHOC
TE€HOB, XPOMOCOM).

Obopyoosanue: My Ky TUIOA0B U KOPHEIIOA0B JUKUX (OPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHDKEHMSI CEJICKIIMM PACTeHUH U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO ILICHTPA)».

BuoJgorus. 11 xkiaacce
1. DBOJIOLMOHHASA OUOJIOTH .

[IpeanochIki BO3HHUKHOBEHHUS SBOJIOLNMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B Ouojioruu. BinsiHue 3BOIIOIMOHHON TEOPUM HA pa3BUTHE OMOJIOTUM U JIPYTHUX HayK.
CunerenbctBa 3Bomonuu. [laneoHTomornyeckue: Mocie0BaTebHOCTh IMOSIBJICHUSI BHJIOB B
[aJICOHTOJIOTHYECKOM JeTonucu, mnepexoaHsle Qopmbl. buoreorpaguyeckue: cXoacTtBo u
paznmuuue gayH u (HIop MATEPUKOB U OCTPOBOB. DMOPHOJOTUUYECKHE: CXOJICTBA W Pa3TUUMS
SMOPHOHOB PAa3HBIX BHUAOB IO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTMYHBIE, PYAUMEHTAapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYEeCKUX MyTell y BCeX OpraHU3MOB.
OpomtonmonHas Teopus Y. Jlapsuna. [lpennocbuiki BOZHUKHOBEHUS JapBUHU3MA. [IBUKyIiue
CHJIBI 3BOJIIOLIMK BUAOB 1o JlapBuHy (M30BITOYHOE pPa3sMHOXKEHHE NpPU OrPaHMYEHHOCTH
pecypcoB, HeonpeenéHHass U3MEHYMBOCTh, OOphOa 3a CYyIIECTBOBaHHE, €CTECTBEHHBIM 0TOOP).
Cunternyeckass teopust 3Bomouun (CTD) m e€ ocHOBHBIE MNOJOXKEHHUS. MUKPOIBOIIOLMS.
[Tomynsiust Kak eIMHULIA BUAA U 3BOMIONMU. J[Brkyiue cuiibl ((pakTopsl) HBOJIIOLMU BHJIOB B
npupoze. MyTaliMoHHBIN IIpoliecc 1 KOMOMHATHBHAS U3MEHYMBOCTh. [loMynsioOHHbIE BOJIHBI
nperip reHoB. M3omsmuss u murpauusa. EctecTBeHHbBI oTOOp — Hampasistomui  ¢GakTop
3BOJIOIMH. POPMBI €CTeCTBEHHOTO 0TOOpa. IIpucrnocobIeHHOCTh OpraHW3MOB Kak pe3ysbTar
sBostonnu. [Tpumepsl npucnocobnaeHuit y opranu3moB. ApoMopdo3sl 1 uano-agantauuu. Bua u
BugooOpa3oBanue. Kpurepun Buga. OcHoBHbIE (hOpMBI BHI000pa3oBaHuUs: Teorpauueckoe,
skosiornueckoe. MakposBomonus. Dopmbl  dBoMONMM:  (uIeTHYECKas, IUBEPreHTHas,
KOHBEpreHTHas, napamwienbHas.  HeoOpatumocts  sBomonmu.  IIpoucxoxnaenue ot
HecTelalTu3upoBaHHbIX MpeakoB. [Iporpeccupytomas cnenuanuzanus. AganTuBHas pajaualus.

Hemoncmpayuu:

[Moptpetsr: K. JIunneit, XK.b. Jlamapk, Y. Hapsun, B.O. KoBanesckuii, K.M. bap, 3. ['ekkens,
®. Mromiep, A.H. CeBep1ios.

Tabmumel 1 cxeMbl: «Pa3BUTHE OpraHMYECKOTO MUpa Ha 3emie», «3apOJbId MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «®opmbl 60pbOBI 3a cymecTBoBaHuEY, «EcTecTBEHHBI 0TOOPY,
«MHoroo0Opa3ue COpTOB pacTeHMit», «MHOroodpasue MopoJ KHUBOTHBIX», «[lomymsiuuny,
«MyTanoHHass U3MEHUMBOCTEY, «ApomMopdo3b», «Manoamantamuny, «O0mmas aereHepamms»,
«/IBmxymue cuibl Bomonuny, «Kapra-cxema mapmipyra nyreuiectsust U. [lapsunay, «bopnba
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3a CYILIECTBOBAHHEY, «[IpucnocobaeHHOCTD OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHYECKOE BUI000pa30BaHUE.

QOobopyooeanue: KOIIEKIHMS HACEKOMBIX C DPA3JIMYHBIMU THUIIAMH OKpacku, HaOOp IJIOJAOB M
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeTb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.
buoreorpaguueckas kapra Mupa, Kojutekuus «DopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U
pacteHui», monens ammuukanusa «llepekpéct xpoMmocom», BilaxkHble mpenaparsl «PasBurtue
HacekoMoro», «Pa3Butue JArymku», Mukponpenapat «/posoduna» (Hopma, Myranuu Gopmbl
KPBUIBEB U OKPACKU TENA).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.
JlaGopatopHas pabota Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOIO
XapakTepay.

2. Bo3HNKHOBEHME U Pa3BUTHE )KM3HH Ha 3emure.

JloHayuHbI€ NIPEICTABICHUS O 3apOXKICHUNU KU3HU. HayuHble TUIIOTE3bl BOBHUKHOBEHUS
KHU3HM Ha 3emiie: a0MOreHe3 M MaHcnepMus. XUMHUecKas 3BOJIOLUS. AOMOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOJATBEPXKIECHUE
XUMUYECKOW 3BoJronK. HavdanbHbie 3Tanbl Ouonorndyeckoi 3Bomonuu. I'mnoreza PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHUE NMPOTOKJIETKH. [lepBble KIETKM M HUX
sposonys. POopMUpPOBaHME OCHOBHBIX IPYII KUBBIX OpPraHu3MoB. Pa3BuTHe XU3HU Ha 3emiie
no spam u nepuojam. Karapxei. Apxelickas u npotepo3oiickas spbl. [laneozoiickas spa u eé
NepuoAbl: KEMOPHICKHI, OpIOBUKCKHM, CHUIYpPUMCKHI, JE€BOHCKUW, KaMEHHOYTOJbHBIH,
nepMckuii. Me3030iicKas spa 1 €€ epruobl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo30iickass 3pa W €€ mepuoAbl: MaJICOrcHOBbIN, HEOICHOBBIM, aHTPONOTE€HOBBIM.
XapakTepucTuKa KJIMMaTa M TeoJIOTUYeCKUX IMpoieccoB. (OCHOBHBIE JTambl HBOJIOLUN
pPAcCTUTENBHOIO M XHBOTHOIO MHpa. Apomopdosbl y pacTeHH U >XKUBOTHBIX. IlosBienwue,
paciBeT U BHIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOrO0 MHpAa Kak OTpaxxeHue 53BoIonuU. OCHOBHBIE CHCTEMAaTHUECKHE
IpyOnbl  OpraHU3MOB. OBOJIOIMS  4YeJIoBeKa. AHTpONOJOrMs Kak Hayka. Pa3Burtue
IIPEJICTAaBICHUA O MPOMCXOKIACHUM YesoBeKa. MeToapl u3ydeHus antpornoreHe3a. Cxoacrsa u
pa3nuuMsl 4enoBeKa M KUBOTHBIX. CHCTEMaTHUECKOe MOJIOKEHUE YesloBeKa. JBIHIKYyIIHE CHIIbI
(akroper) antpomoreHesa. HacneacTBeHHas M3MEHUYMBOCTH M €CTECTBEHHBIH  OTOOP.
OO1ecTBeHHBI 00pa3 KU3HU, W3TOTOBJIEHHUE OPYAUI TpyAa, MblieHue, peub. OCHOBHbBIE
CTalUM W BETBU OHBOJIOLMM YEJIOBEKAa: aBCTPAIONMUTEKH, YenoBek ymensld, Yenosek
npsaMoxoammi, YemoBek HeaHAepTanbCcKui, YemoBek pa3dymHbii. Haxonkum wnckomaemsix
OCTaTKOB, BpeMs CYIIECTBOBaHMs, 00JaCTh pacnpocTpaHeHHs, 00bEM T'OJIOBHOTO Mo3ra, oopas
KU3HU, opyaus. Yenoseueckue pacsl. OcHOBHBIE OOJIBIINE packl: €BpONEOU IHAs (€Bpa3uiickas),
HErpo-aBCTpaJION/IHAs (SKBATOpPHANIbHAs), MOHIOJOMJHAs (a3uMaTcKo-aMepuKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TMPEJCTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.

Hemoncmpayuu:

[Toptpetsr: @. Penu, JI. ITactep, A.U. Onapun, C. Muiep, I'. FOpu, Y. JapBus.

Tabmuie! u cxembl: «Bo3nukHOBeHUE CONHEUHOU CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUPAY,
«PacturenbHas kietrka», «KuBoTHas kietkay, «lIpokapmormyeckas kietka», «CoBpeMeHHas
CHUCTEMa OpraHuyeckoro mupa», «CpaBHEHHE AHATOMUYECKHX YEPT CTPOECHUSI 4YEJIOBEKa M
YEeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MMAJICOHTOJOTHYECKUX HAaXOJO0K IPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «JlpeBHeuiue oan», «/pesHue monn», «llepssie coBpeMeHHBIE
moany, «4emoBeueckrue pach».
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Oobopyoosanue:  wmynsixu  «lIpoucxoxnenue  denoBeka»  (OOCTBI  aBCTPANIOMUTEKA,
NUTEKAHTPOIa, HeaHJepTaliblla, KPOMaHbOHIIA), CICTIKH WA H300pa)KCHUsT KAMEHHBIX OpYIUi
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOMIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KOJUIEKIHsT «DOPMBI COXpaHHOCTH MCKOIIAEMBIX JKUBOTHBIX M PACTCHUI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTideckass pabora Ne 1. «M3ydeHHE HCKOMAEMBIX OCTATKOB PACTCHUNW U J>KHBOTHBIX B
KOJUICKLUSAX».

OKCKypcusi «IBOJIOLMS OpraHMYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WIIU
KpaeBeIUECKUN MY3€il).

3. Opra"nusMbl M OKpY:KaUIasi cpeaa.

DKoJjorusi Kak Hayka. 3ajaud W pa3lenbl SKOJIOTHMH. METOIbl SKOJIOTHYECKHX
UCCJIEIOBaHMM. DKOJOTMUECKOE MHPOBO33PEHUE COBPEMEHHOTO uesoBeka. Cpeabl oOMTaHUs
OpPraHU3MOB: BOJIHAS, HA3eMHO-BO31yIIIHAs, MOYBEHHAs, BHYTPUOPraHU3MEHHAs.
Oxkonorudeckue Qaktopel. Kinaccudukanus dKOIOTHYECKUX (PAKTOPOB: aOMOTHUYECKHE,
OnoTtuyeckue © aHTpororeHHele. JleiicTBue »skojormdeckux (HakKTOpoB Ha OPraHU3MBL
AlGuotnueckue (pakTOpBI: CBET, TeMIlepaTypa, BiIaKHOCTh. doTomepuoausm. [Ipucnocobienus
OpraHU3MOB K JeHCTBUIO abuotuueckux (axTopoB. buonormyeckue putmbl. buortnueckue
dakTopbl. Buapl OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYPCHIIHSI, XUIIIHUYECTBO, CHMOMO3 U €Tro
dopmel.  [lapasuTu3Mm,  Koomepauus, MyTyalu3M, KOMMEHcalu3M  (KBapTHUPAHCTBO,
HaxJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAUC€HHE OMOTHMYECKUX B3aUMOJEHCTBHUM ISt
CYIIIECTBOBAHMS OPTaHU3MOB B TMPUPOJHBIX COOOIIECTBAX. DKOJOTMUYECKHUE XapaKTePUCTUKU
nonyssitiui. OCHOBHBIE TIOKA3aTeld TMOMYJSIUU: YUCIECHHOCTh, IUIOTHOCTh, POXKIAEMOCTh,
CMEPTHOCTb, IPUPOCT, MUTpalus. J[MHaMUKa YUCIIEHHOCTH MOMYJISIIIUK U €€ PeryJsius.

Hemoncmpayuu:

[Toptpetsr: A. 'ym6oapaT, K.®. Pynse, O. ['ekkens.

Tabmuubl n cxembl: kapta «IIpupomnbie 30HbI 3emun», «Cpenbl OOWTaHHMS OpPraHU3MOBY,
«®Dortonepuoausm», «llomymsiuun», «3aKOHOMEPHOCTHM POCTAa YHMCIECHHOCTU MOMYJISILIUU
uHOY30pUn-Tyhenbkn», «[Iuiessie nemnm».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabotra Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

JlabopaTtopHnast pabota Ne 4. «BnusiHEE cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktuyeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISIIMKA PAa3HBIX BUAOB PACTEHUI».

4. Coo011ecTBa M YKOJOTHYECKUE CHCTEMBI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypbl  OHOLIEHO3a:  BHJOBaf,
POCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Bunbl-momunantel. CBsiz3u B OHOIIEHO3E.
Dkonoruyeckue cucteMbl (9kocuctemsbl). [loHsTHE 00 »JKOCHCTeMEe U OHOTEOIeHO3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYICHTBI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopot BemecTB M MOTOK SHEPIUM B IKocucTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctemsl. [lumieBble nenu u cetH. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMBbI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPAaMHIbL: TPOMYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, camoperyisuus, pazsuthe. Cykueccus. [IpupogHble 3KOCHCTEMBI.
DKOCHCTEMBI 03Ep U peK. DKOCUCTEMA XBOHHOTO HJIM IIUPOKOIUCTBEHHOTO JIeca.
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AHTpONIOT€HHBIE  JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOOsKocucTeMbl. buonoruueckoe u
XO03SUCTBEHHOE 3HAaYEHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

buopasznoobpazue kak ¢akrop ycroitumBocTH d3KocucteM. CoxpaHeHHEe OHOJOTHYECKOTO
pasHooOpa3usi Ha 3emuie. Yuenue B.U. Bepnamckoro o Owmocdepe. I'panHunibl, coctaB u
cTpykTypa Ouocdepsl. JKuoe BemectBo u ero ¢GyHkiuuu. OcobeHHOCTH Ouocdepsl Kak
r06anpHOM 3KocucTeMbl. JlMHamMuueckoe paBHOBecMe U oOpaTHas CBsi3b B Ouocdepe.
KpyroBopotbl BemecTB M OHOr€OXMMHUYECKHE IIMKJIBI 3JEMEHTOB (yriiepoia, asoTa).
3oHanbHOCTE Omochepsl. OcHOBHbIE OwoMbl cymm. YemoBeuectBO B Ouochepe 3emut.
AHTpoTIOreHHbIe U3MEHEHuss B Ouocdepe. [mobanbHble HKOTOTMYECKHE MPOOIEMBI.
CocymiecTBoBaHu€e NpUpoasl M uenoBeuecTBa. CoxpaHeHue OHOpazHOOOpas3usi Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYPCAaMH U MX
UCHoJNib30BaHue. JlocTukeHust OMOIOTHH U OXpaHa MPUPOIBI.

Hemoncmpayuu:

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

Tabmuubl u cxembl: «[lumesble nenu», «buoneHo3: coctaB U CTpykTypa», «lIpupoaHsie
coobmiectBay, «llemn mnuraHusY, «OKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«OKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMA XBOMHOro Jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUS Ha MPUPOIY»,
«BakHelnue MCTOYHMKHM 3arps3HEHMs BO3JyXa M TPYHTOBBIX Bom», «llouBa — BaxHeias
cocraistronas onocheps», «PakTopsl Aerpaganuu mouBy, «I[lapHUKOBEI AP herT», «DPaKTOPHI
PalMOaKTUBHOIO 3arpsi3HeHus: buocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Omocheps», «KpyroBopor yriepoma B O6uochepey,
«KpyroBopot a3ora B IpupoIe».

Oobopyoosanue: wmonenb-anmiuukanus «TunuyHbsle OHOLEHO3bI», repbapuil «PacTuTenbHbIE
cooOmiectBa», kosiekuuu «buonenos», «BpenuTenun BaxHEWIIMX CEIBCKOXO3SHCTBEHHBIX
KyJIbTYyp», repOapuul M KOJUIEKIMM PpACTEeHUM M JKUBOTHBIX, NPHUHAJICKAIIME K pPa3HbIM
HKOJIOTHUECKUM TpyImnam ojgHoro Buaa, Kpacnas kaura Poccuiickoit deaepannu, n3oopaxeHus
OXpaHseMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

TemaTnuyeckoe NIaHMPOBaAHUE

10 xkmacce
DJIeKTpoHHbIe (LM (ppoBbIE)
Ne Haspanmne pasnena | KonugectBo o0pa3oBaTe/bHbIE PeCypChl,
n/n (TembI) 4acos HCIoJIb3yeMble 1J1s 00y4eHUs U
BOCIIUTAHUS
1. buonorns kak Hayka 2 Poccuiickas 3/1eKTPOHHAsS 1KOJIA

<<BI/IOJIOPI/I}I — HaYKa (0] )KHBOfI HpI/IpOI[e»
https://resh.edu.ru/subject/lesson/3827/start/1

18940/
2. JKussle cucreMsl U 1 Videouroki.net
WX OpraHu3aIus «YPOBHU OpraHU3aIlU )KHUBOT0Y

https://videouroki.net/razrabotki/konspiekt-
uroka-urovni-orghanizatsii-zhivoi-

prirody.html

«Andoypox»
«YPOBHM OpraHu3aluu KU3HI
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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://videouroki.net/razrabotki/konspiekt-uroka-urovni-orghanizatsii-zhivoi-prirody.html

Ha3Banue pasaena
(TeMbl)

KoaunuyecTtBo
YacoB

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI,
HCIoJIb3yeMble 11l 00y4YeHus U
BOCIIUTAHMS

https://yandex.ru/video/preview/18424891702

355396457?family=vyes

XUMHUYECKUI COCTaB
U CTPOCHHE KIETKU

Poccuiickasi 3JIeKTpOHHAS HIKO0JIA

«Heopranuueckue BeIEeCTBA U UX POJIb B

YKUBOU TIPUPOJIEH»

https://resh.edu.ru/subject/lesson/5397/start/2
83870/

«OpFaHI/I‘{eCKI/Ie BEIICCTBA. benku n

HyKJIGI/IHOBI)Ie KHUCIIOTHBI)»

https://resh.edu.ru/subject/lesson/3840/start/1
63096/

«MemOpaHHbIe OpraHOH B KIETKH. S111po.

[IpokapuoThl U 3yKapHUOTHI.

https://resh.edu.ru/subject/lesson/3847/start/8
616/

Videouroki.net

«XHUMHUYECKUU COCTAB KIETKU»
https://videouroki.net/video/08-himicheskij-
sostav-kletki.html

«Andoypox»
«AT® u pyrue opraHu4ecKre COeTUHEHUS
https://yandex.ru/video/preview/16752761271

967545305

H(PBHGI[CHTCJILHOCTB
KIICTKH

Poccuiickast 2JIEKTPOHHAS IIKOJ1A

«OO0MeH BemiecTB. POTOCUHTES U MOITYYEHHE

SHEPTUMN

https://resh.edu.ru/subject/lesson/3917/start/4
6777/

«"en. I'enoM. Peakiium MaTpu4HOro CUHTE3a»
https://resh.edu.ru/subject/lesson/5352/start/2
95780/

Videouroki.net

«buocunTe3 GETKOBY»
https://videouroki.net/video/19-biosintez-
belkov.html

«ABtoTpodHoe nuranue. otocunTes.
XeMOCHHTE3»
https://videouroki.net/tests/avtotrofnoie-
pitaniie-fotosintiez-khiemosintiez.html

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

30


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://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/
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

n/n

Ha3Banue pasaena
(TeMbl)

KoaunuyecTtBo
YacoB

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI,
HCIoJIb3yeMble 11l 00y4YeHus U
BOCIIUTAHMS

«Audpoypox»

«B3aumocBs3b CTPOCHUS U
KHNU3HEACATCIIbHOCTHU KIICTOK»
https://yandex.ru/video/preview/11699215661
357161723?family=yes

Pa3smuoxenmne n
WHIUBUIYyAIbHOE
pa3BUTHE
OpraHu3MOB

Poccuiickas IJICKTPOHHAaS IKOJa

«/lenenue kietku. MUTO3 U MEHO3»
https://resh.edu.ru/subject/lesson/3927/start/1
05895/

«OHTOorene3. DMOpHOHAIBLHOE Pa3BUTHE

OpraHu3zMa»

https://resh.edu.ru/subject/lesson/5630/start/1
32920/

«AHpoypox»

«MI/ITO3 nu Meﬁ03>>
https://yandex.ru/video/preview/12221173601
434732934?family=ves

«OHJ‘IOI[OT BOpeHI/Ie»
https://yandex.ru/video/preview/31664136573
18212703?family=yes

HaCJ'IeI[CTBCHHOCTL u
HN3MCHYHUBOCTD
OpraHnu3MoOB

Poccuiickast 2JIEKTPOHHAS LIKOJ1A

«MOHOFI/I6pI/I,[[HOC CKpCHIMBAHUC»
https://resh.edu.ru/subject/lesson/5386/start/3
01065/

«lurubpunHOe CKperuBaHmue»
https://resh.edu.ru/subject/lesson/4725/start/1
07947/

<<XpOMOCOMHaSI TGOpI/ISI HACJICACTBECHHOCTHN)»
https://resh.edu.ru/subject/lesson/4755/main/1
18832/

Videouroki.net

«PernreHne reHeETHYECKUX 3ada4.
HaCJ'Ie)IOBaHI/Ie CHCIINICHHOC C ITOJIOM»
https://videouroki.net/video/32-reshenie-
geneticheskih-zadach-sceplennoe-s-polom-
nasledovanie.html
«Aupoypox»

«I3MEHUYNBOCTD )
https://yandex.ru/video/preview/79692312620

122011622family=yes
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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
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

JaekTpoHHbIe (HU(pPOBbHIE)
Ne Hassanmue pasnena | KoanuecrBo o0pa3oBaTe/bHbIE PeCypChl,
n/n (Tembl) 4acoB HCI0JIb3yeMble /1151 00yYeHUs U
BOCIIUTAHUA
«Buapl MyTanuin»
https://yandex.ru/video/preview/14416739704
978295260?family=yes&tmpl_version=releas
es%2Ffrontend%2Fvideo%2Fv1.1166.0%23c
9d7ae5fd3e207d2094b3f696a3e77e0730956a
c
«MeToabl UCCIICIOBAHUS TCHETUKU
YyeJIoBEKA»
https://yandex.ru/video/preview/31723685681
96739717
1. Cenekius 2 Poccuiickasi 31eKTpOHHAS 1IKO0JIa
OpraHU3MOB.
OCHOBI)I «FCHGTI/IKa 1 CCIICKIIUS
OMOTEXHOIOTHH https://resh.edu.ru/subject/lesson/3861/start/2
95751/
Videouroki.net
«OCHOBHBIE METOIBI CEIICKIIUH U
OMOTEXHOJIOTHUI
https://videouroki.net/video/11-osnovnye-
metody-selekcii-i-biotekhnologii.html
Hroro: 34
11 kaace
Ne Ha3zBanue paznena KoanuectBo | JiekTponHble (HH(pPOBHIE) 00pa3oBaTeibHbIE
n/n (TembI) 4acoB pecypchbl, HCIOJIb3yeMble /151 00y4eHUs U
Bocnuranns
1. DBOIOIIMOHHAsT OMOJIOTHS 10 Poccuiickast 3jieKTPOHHAs IIKOJIA

«BOSHI/IKHOBGHI/IG nu paSBI/ITI/Ie 3BOJIFOIIUOHHBIX

15010517 )

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

«JlokazaTeabCcTBa PBOIIOIIMI

https://resh.edu.ru/subject/lesson/5391/start/30103
6/

«DOpMBI €CTECTBEHHOT0 0TOOPA B MOMYJISIIII
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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/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
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/

n/n

Ha3zBanue pasaena
(TembI)

KoanuecTtBo
4acoB

JyekTpoHHBbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE
pecypchbl, HCOJIb3yeMble 1JI 00y4eHHs U
Bocniuranust

https://resh.edu.ru/subject/lesson/5389/start/10705
1/

«IIpucnocobieHHOCTh — pe3ynbTaT ACHCTBHS

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

Videouroki.net

«DaxkTophI BOIFOLAN
https://videouroki.net/razrabotki/priezientatsiia-
faktory-evoliutsii.html

<(I[0Ka3aTCJIBCTBa MaKpO3BOJOLIUN»
https://videouroki.net/video/8-makroehvolyuciya-

dokazatelstva-makroehvolyucii.html
«AHpoypox»

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

AIe

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

<(HpI/IHI_II/Il'[LI CUCTCMATHUKN»
https://yandex.ru/video/preview/11532856826897
757777?family=yes

«CI/IHTGTI/I‘-ICCK&SI TeOpI/Ifl 3BOJIFOITUN))
https://vandex.ru/video/preview/10110032379723
403099?family=vyes

Bo3HukHOBeHUE U
pa3BUTHE KU3HU HA
3emie

Poccuiickast 3jieKTPOHHAsI IIKOJIA
«Pa3BuTHE MpeaCcTaBIeHNN O BOBHUKHOBEHUH

KU3HN»
https://resh.edu.ru/subject/lesson/3874/start/30109
4/

«ITansl Pa3BUTHA )KU3HU HA 3emiie»
https://resh.edu.ru/subject/lesson/3885/start/27012
7/

«bamxaiiye poACTBEHHUKH YEJIOBEKa Cpen

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

Videouroki.net
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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
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/

n/n

Ha3zBanue pasaena
(TembI)

KoanuecTtBo
4acoB

JyekTpoHHBbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE
pecypchbl, HCOJIb3yeMble 1JI 00y4eHHs U
Bocniuranust

«OCHOBHBIE 3Tanbl Pa3BUTHS KU3HU HA 3eMJIe»
https://videouroki.net/video/30-osnovnye-ehtapy-
razvitiya-zhizni-na-zemle.html

«AHTpOIIOreHe3. DTalnbl aHTPOIIOTEHE3a
https://videouroki.net/razrabotki/priezientatsiia-
po-biologhii-antropoghieniez-etapy-
antropoghienieza.html

«AHpoypox»

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

«DakTOophI 3BOIIOLUU YEIIOBEKA)
https://yandex.ru/video/preview/32954080301154
44925?family=yes

OpranusMsl 1
OKpY>KaroIlas cpena

Poccuiickasi 3jieKTpOHHAs LIKOJIA
«Opranusm U OKpyXxaroiias cpeja.

DKonornyeckue paxkTopsh»
https://resh.edu.ru/subject/lesson/5392/start/8378/

Videouroki.net
<(B33.I/IMOOT HOIIICHU MC)K,Z[y Opl"aHI/I3MaMI/I»

https://videouroki.net/razrabotki/prezentatsiya-po-
biologii-vzaimootnosheniya-mezhdu-
organizmami.html

«HUudoypox»
«Qxonoruyeckue GaKkTopbI»
https://yandex.ru/video/preview/17857693222004

639467family=yes&tmpl_version=releases%2Ffro

ntend%2Fvide0o%2Fv1.1166.0%23c9d7ae5fd3e20
7d2094b3f696a3e77e0730956ac

«Cpena 06I/ITaHI/I$I OpTaHnu3MOB»

https://yandex.ru/video/preview/16006839984058

324065?family=yes&tmpl_version=releases%2Ffr

ontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e2
07d2094b3f696a3e77e0730956ac

«OCHOBHBIE THIIBI KOJIOTMYECKUX

B3aMMOOTHOIIEHUIT»
https://yandex.ru/video/preview/22278599529566
46454?family=vyes
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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
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

Ne HasBanmue pasaeia KonuyectBo | JiiekTpoHHbIe (1M(pPOBbIe) 00pa3oBaTebHbIC

n/n (TeMBI) 4acoB pecypchbl, HCIoJIb3yeMble 1Jis1 00y4eHHus U
Bocnuranus

4, Coo01miecTBa 1 11 Poccuiickasi 3JIeKTPOHHAs LIKOJIA

9KOJOTHYCCKHE CUCTEMBbI

«Coo0111eCTBA M IKOCUCTEMBI
https://resh.edu.ru/subject/lesson/5501/start/11907
5/

Videouroki.net
«BKOJ'IOFI/I‘IGCKI/IG COO6H_ICCTB3»

https://videouroki.net/video/23-ehkologicheskie-
soobshchestva.html
«MecTtooOuTaHne OPraHU3MOB. DKOJIOTUIECKHE

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

«Bepnaackuii u ero yuenue o 6uocdepe»
https://videouroki.net/video/16-vernadskij-i-ego-
uchenie-o-biosfere.html

«Hudoypox»
«DKOJIOTUYECKUE TUPAMUTIBD)

https://www.youtube.com/watch?v=taxKx2uiDIs
«Tpoduueckue cBs3U B OMOLIEHO3E»
https://yandex.ru/video/preview/10682382939754
474675?family=yes&tmpl_version=releases%2Ffr
ontend%2Fvide0%2Fv1.1166.0%23c9d7ae5fd3e2
07d2094b3f696a3e77e0730956ac

«BnugHne yenoBeka Ha paCTI/ITeJ'ILHHﬁ u
KUBOTHBIH MHD»
https://yandex.ru/video/preview/18031359058212
930703?family=yes&tmpl_version=releases%2Ffr
ontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e2
07d2094b3f696a3e77e0730956ac

HUroro:

34

DJIeKTPOHHbIE 00pa3oBaTe/ibHbIE pecypChl, HCNOJIb3yeMble PH
peau3anuu nMporpamMmmbl
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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
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

Ne B

(denepaabHom IIpeamer, kaacc 20P
nepeuyne JOP
VYueOnbll oHMaH-Kype 1t 11 kiacca,
BKJTIOYAIOIIUI TEOPETHUECKUE MaTepHAIIBI,
3a/laHus U TECThI C aBTOMATHYECKOMN
MIPOBEPKOI MPAaBUIBLHOTO OTBETA JUISI BCEX
pasnenoB deaepanbHol pabodeit
nporpaMMel. 3a/laHusl HalpaBJIeHbI Ha
(dbopMUpOBaHHE CIOCOOHOCTEH BHIETh U
1.3.4.3.4. OO0P: "buonorus, 11 knacc" | NOHMUMAaTh OKpYKarOLUK MUP, IOHUMATh
OHMOJIOTUYECKHE SBIICHUS B TIPUPO/IE,
OTIIUYATh UX OT PU3NYECKUX SBICHUH.
Oco0eHHOCTD 3a/1aHuil 3aKII0YaeTCs B
HAJIMYUU T€HEPaLUid, TTO3BOJISIOLINX
o0pamarecst K ynpaxHeHUSIM HEOJHOKPATHO,
a TaKke B HAJTMYUU OJIPOOHOT0 00BACHEHUS
perieHus
Harnsignas Ouonorus.
13435 XuUMUs KIETKH. Bemecmfl, Temb! yaeOHBIX KypcoB 1o Ouosoruu 10
KJIETKU ¥ TKAHU PACTCHHIA. KJlacca
10 xnacc
Harnsianas 6uomnorus.
13436 OBOJIOIIMOHHOE YYECHHUE. Temsbl yueOHbIX KypcoB 1o 6uosioruu 11
Beenenue B sxonoruto. 11 KJjlacca
KJ1acc
13437 T buonorus. 10 - 11 xnacc. YriyOneHHbIH
ypoBeHb. 14 moayneit
D0P "4 cnam EI'D. Cpennee odiee
oOpa3oBaHue. YUeOHbII MOy 110
1.3.4.3.8. A cnam EI'D. buonorus PEIICHUIO TPYIHBIX 3a/IaHHH 110 yueOHOMY
npenMety "buonorua”. 10 - 11 knacesr", AO
M3narensctBo "[IpocBemenue"
O0P "Jlomamnue 3ananus. Cpennee oOruiee
1.3.4.3.9. HOMaIEH HHC 37N obpaszoBanue. buonorus". 10 - 11 kmacc. AO
HoJIorus MznarensctBo "[IpocBemenue"
n
134310, 3;?;:{;,)_1( Eiogoinnifol 0 Tpenaxep "Obnako 3Hanuit". buomorus. 10
1ace knacc. OO0 "duzukon Jlad"
n
134311 3H£ii11:;}'>.1< Eslogoiﬁfoll Tpenaxep "Oo6nako 3Hanuit". buomorus. 11
Cace kiacc. OO0 "duzukon Jlad"
1.3.4.3.12. buonorus. 10 - 11 knaccet

KommekcHbiit 00pazoBaTeabHbIN MaTepua
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Ne B
(denepaabHom
nepeune JOP

IIpeamer, kiaacc

20P

10 OMOJIOTYH, BKITIOYAIOIINN CIICHApUU
YPOKOB, CLICHAPUH U3yUEHUS TEM,
BUJICOYPOKH, JTA0OpATOPHBIEC PabOTHI,
AJEKTPOHHBIE y4eOHbIE TOCOOUS U TECTHI C
ABTOMAaTUYECKOM IIPOBEPKOM IS
UCIIOJIb30BaHUs HA YPOKAX U
CaMOIIOATOTOBKH Y4alllUXCsl

1.3.4.3.13.

buomnorus 10

B O0P Bb10 npencrasneno 8 monyineit Ha 34
aKaJeMHYecKHX yaca. B ocHOBe conepkaHus
M3YYarOTCSI 0OCOOCHHOCTH OMOJIOTHUH KaK
HAyKH U 00JIaCTH 3HAHU, OpraHu3anus
JKUBBIX CUCTEM, XUMHYECKHIA COCTAB KJIETOK
1 0COOCHHOCTH UX JKU3HEIEATEIHHOCTH.
[TocTenenHo U3ydeHue EPEXOIUT Ha
YpOBEHb OpraHU3Ma U 3aTparuBacT
M3MEHUYHUBOCTh. ba3oBbIl Kypc 3aBepLIaeTcs
TEMOM CeJIeKIIUU OPTaHU3MOB U
PAacCMOTPEHHEM OCHOB OMOTEXHOJIOTHUH.
OO6muit nepeyeHs Moaynei: buonorus kak
Hayka; JKUBbIC CUCTEMBI U MIX OpTaHM3AIHS;
Xumuueckuit coctaB kieTku; CTpoeHue
KIIeTKH; JKU3HEIeATEIIbHOCTh KIICTKH,
PasmHOXeHHe U HHANBUIYAIbHOE PA3BUTHE
opranu3moB; HaciieicTBeHHOCTh 1
U3MEHYMBOCTb OpraHu3MoB; CeneKius
OpPTaHW3MOB ¥ OCHOBBI OMOTEXHOJIOTHU

1.3.4.3.14.

buonorus 11

B O0P b11 npencrasneno 4 monyns Ha 34
aKaJeMHYECKHX 4aca. B ocHOBe coneprkaHus
yueOHOro Marepuasa yuyeOHble U
IIPOBEPOYHBIE 3aJaHUS 110 AUCKYCCUOHHBIM
BOIIPOCAM 3apOXK/IE€HUS KU3HU Ha 3emiie.
PaccmaTpuBaroTCs IpUHATHIE U OTBEPTHYTHIE
TEOPUH 3aPOXKACHUS KUZHU, U3y4aeTCs
ABOJIIOLIMSI OPraHUYECKOI0 MUpPa (X0[
ABOJIIOLINH, JOKA3aTeNbCTBA, IPUMEPBI).
OOmwmii nepeyeHb MOIyiel: JBOIIOLIMOHHAS
ouonorus; BosHUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie; OpraHusMel U
okpyxaromas cpena; CoodiecTa u
9KOJIOTMYECKHUE CUCTEMBI
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