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PaGouas mporpamma cpemHero ooiiero oopa3zoBanus 1Mo 6uojoruu (6a30BbI YPOBEHb) COCTaBJICHA
Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparuu,
denepalbHOTO  TOCYIaPCTBEHHOTO 00pPa30BaTEILHOTO CTaHAApTa CPEAHEro oO0Iero oOpa3oBaHWS,
Konnermun mnpenogaBanusi ydeOHoro mnpemmera «buoJorus» W OCHOBHBIX TMOJIOKeHUM Paboueit
MPOTrpaMMbl BOCIIUTAHUS.

HHOACHUTEJBbHAA 3AIINCKA

[Ipu pa3paboTke NaHHOW MPOrpaMMbl TEOPETHYECKYIO OCHOBY [UIsl ONPEICNICHUS MOJIXOJO0B K
dbopMupoBaHHIO cojepxaHus ydeOHoro mpenmera «buomorus» cocraBuiM:  KOHIENTYajbHbIE
nosioxkeHus CraHmapra O B3aMMOOOYCIIOBIEHHOCTH LI€JIeH, coaepikaHMs, pe3yJbTaTOB OOY4YEHHS H
TpeOOBaHUI K YypPOBHIO IOATOTOBKH BBITYCKHHKOB, MOJIOKEHHS OO0 OOmMUX WENsIX W NPHUHIUIAX,
XapakTepu3yromux coBpemeHHoe coctosaue cucrembl COO B Poccuiickoit ®denepanuu, a Takxke
MOJIOKEHU O crnenuduke Ouosnoruu, e€ 3HAUCHUM B TIO3HAHUHM JXUBOW NPHUPOABI U OOECreYeHuH
CYIIECTBOBaHMSA 4enoBeyeckoro odmectBa. CorilacHO Ha3BaHHBIM IOJIOKEHUSM OINpPEeNieHbl OCHOBHBIC
(GyHKIIUU IpOTpaMMBbl U €€ CTPYKTYpa.

[Iporpamma naér mpeactaBieHue O Mensx, o0 oOmiei cTparernu oOydeHHUs, BOCIUTAHUS H
pa3BUTHA OOYYarOIIMXCS CpeacTBaMu yueOHoro mnpeamera «buosorus»; ompesenser o00s3aTelbHOE
MIpEeIMETHOE COJIEpKAHUE, €ro CTPYKTypy, paclpeleieHHe IO pasaeliaM/TeMaM, PEKOMEHyeMYIO
MIOCJIEZI0BATEIBHOCTh U3yUEHUsl YUEOHOr0 MaTepuana ¢ y4TOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTMKH 00pa30BaTEIbHOTO MPOLIECcCca, BO3PACTHBIX 0COOCHHOCTEH oOydarommxcs. B mporpamme
TAKIKC YYHUTBIBAIOTCA Tpe6OBaHI/I$[ K IUIAHUPYCMBIM JIMYHOCTHBIM, MCETANPCIMCTHBIM W HNPCIAMCTHBIM
pesyapTataM  OOy4YeHHS B (dhopMupoBaHUH OCHOBHBIX  BHUJOB  y4eOHO-IIO3HABATEIHHOU
NeSTeNbHOCTH/YIeOHBIX JCHCTBUH OOYyYaroIUXCs 10 OCBOGHHUIO COACp)KaHUS OHMOJIOTHYECKOTO
oOpa3oBaHHs.

B nporpamme yueOnoro npeamera «buonorus» (10—11 kmaccel, 6a30Bblii YPOBEHb) peain30BaH
IOPUHIUI TPEEMCTBEHHOCTH B U3y4yeHMM OMosIoruH, Onarofaps uYeMy B HeW MpocMaTpuBaeTcs
HamnpaBICHHOCTh Ha pa3BUTHE 3HAHWUN, CBA3aHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAYyYHOI'O
MHPOBO33PCHUA, HECHHOCTHBIX OpI/IeHTaIII/Iﬁ JINYHOCTHU, 3KOJOIM4YC€CKOI'0 MBINIJICHUA, HpC]lCTaBJ'ICHI/If/'I (6]
310pOBOM oOpa3e XKM3HH U OepeXHbIM OTHOIIEHHEM K OKpy»Karouiedl mpuponaHoil cpene. Iloaromy
HapsIy C U3yYEeHUEM OOMIEeONOIOTHIECKUX TEOPHHl, a TAK)Ke 3HAHUK O CTPOSHHUH JKUBBIX CHCTEM Pa3HOTO
paHra U CYHIHOCTH OCHOBHBLIX IMPOTCKAIOIIMUX B HUX HOPOHECCOB, B IpOrpamMme YyJACJICHO BHHUMAHUC
MCIOJIb30BAHUIO TOJIYYEHHBIX 3HAHUHN B MOBCEAHEBHOW KU3HU JIJISl pEHICHUs MMPUKJIAIHBIX 3a7a4, B TOM
qyuciae:  NpOQUIAKTUKU  HACHEACTBEHHBIX  3a00JIeBaHMM  4YeloBeKa,  MEIUKO-T€HETHYECKOIo
KOHCYJIbTUPOBaHMs, 0O0OCHOBAHUS HKOJIOTHMUYECKH 1I€JI€CO00pa3HOro MOBEACHHSI B OKpY’KAIOLIEH Mpu-
POJHOM cpefie, aHaJIM3a BIMSHUSA XO3SIMCTBEHHON AEATENbHOCTH YeJIOBEKa Ha COCTOSIHWE MPUPOIHBIX U
HNCKYCCTBCHHBIX OKOCHCTCM. Ycunenne BHUMAaHUSI K HpI/IKJ'IaZ[HOI\/’I HaIpaBJICHHOCTHU y‘~IG6HOFO npeamera
«buonorus» NPOAUKTOBAHO HEOOXOIMMOCTBIO OOECHeueHHs] YCIOBUW [UIS peIIeHUs OJIHOW W3
aKTyaJbHBIX 3371a4 MIKOJIBLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas Mpeanoiaraet GopMupoBaHue y
o0yJaromuxcss CIIOCOOHOCTH — aJanTUpOBaThCS K HW3MEHEHHMSM JHHAMHUYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUDA.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «BHOJIOT USI»

VY4eOunbiii mpenmer «buonorusi» B cpenHeM obmieM oOpa3oBaHMM 3aHHMaeT BakHOe MecTo. OH
obecrieunBaeT GOPMHUPOBAHKE Yy OOYHAOITUXCS TTPEACTABICHUIN O HAYYHOU KapTHHE MUPA; PACIIUPSIET U
0000IIaeT 3HaHUS O JKUBOW TpHUpOje, €€ OTIMYUTENHHBIX NPU3HAKaX — YPOBHEBON OpraHW3alluu U
OBOJIIOIMM;, CO3MAaET YCIOBUS JUIS: TO3HAHWS 3aKOHOB JKHUBOW  TpUpOABI, (popMupoBaHUS



(YHKIIMOHATFHONH TPAaMOTHOCTH, HaBHIKOB 3JIOPOBOTO M 0E30MACHOTO 00pasa KH3HH, SKOJIOTHYECKOTO
MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIC U YETOBEKY.

Bonpiioe 3HaueHne yueOHbIN nmpeaMeT « BHOJIOTHs) UMeeT TakKe sl PEHICHHUs] BOCTIUTATEIhHBIX
U pa3BUBAIOIIMX 3334 CpeAHero oolmiero oOpa3oBaHus, couMaiu3anuu oOyuarommxcs. M3ydenue
Omosyoruu oOecreunBaeT yCIOBHUS i (HOPMHUPOBAHHSI HHTEIUICKTYalIbHBIX, KOMMYHHUKAIMOHHBIX H
MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpPBI, CIIOCOOCTBYET HWHTETpAIlMH OHOJIOTHYECKUX
3HaHUH C MPEJCTAaBICHUAMH U3 IPYTHX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U Teorpaduu.
Ha3BaHHble TOJIOXKEHUS O TpEAHA3HAYCHUU ydeOHOro mpeamMera «buomorus» coctaBuiIM OCHOBY s
OTIpeJIeJICHUs TIOJXOIOB K OTOOPY M CTPYKTYPUPOBAHHUIO €0 COACPIKaHUs, MPEICTABICHHOTO B JaHHOM
porpamme.

Ot6op conepxanusi yuebHoro mnpenmera «buosnorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUH KYJIBTYpOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBHH C KOTOPHIM O0YYaIONINECs TOJDKHBI OCBOHTH
3HAHUS M YMEHUS, 3HAYUMbIC s (OPMHUPOBAHHS OOIICH KyJIbTYPBI, OMPEACISIONINE aJICKBATHOE
MOBE/ICHUE YEIIOBEKa B OKPYKAIOIIEH MPUPOTHON cpeie, BOCTPEOOBAHHBIE B MOBCEIHEBHOHN >KH3HU H
MPAaKTUYECKOH AesaTenbHOCTH. Oco00e MECTO B ATOM CUCTEME 3HAHHI 3aHMMAIOT DJIEMEHTHI COACPIKAHUS,
KOTOpPBIE CIIy’)KaT OCHOBOH Ui ()OPMHUPOBAHHS TPEACTABICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTHHE MHPa ¥ LIEHHOCTHBIX OPUEHTALUAX JTMYHOCTH, CIOCOOCTBYIOIIUX TYMaHHU3AIUN OMOJIOTHIECKOTO
oOpa3oBaHHs.

CTpyKTypupOBaHHE COJEpKaHHUS Y4eOHOro MaTepHaja B MPOrpaMMe OCYIIECTBICHO C Y4ETOM
MIPUOPUTETHOTO 3HAYCHUS 3HAHUNA 00 OTIUYHUTEIHHBIX OCOOCHHOCTSX KHBOW MPHUPOJIBI, O €€ YPOBHEBOM
OpraHM3alil W SBOJIIONHMHA. B COOTBETCTBUU C ITUM B CTPYKType y4deOHOro mpemmera «buomorwmsn
BBIJICTICHBI CICAYIONINE COACpKATeNbHbIC JIMHUN: «bronorus kak Hayka. MeToIbl HaydHOTO MTO3HAHUS,
«Knerka kak Oumomormyeckas cucreMay, «OpraHu3m Kak Ouonoruuyeckas cucreman, «Cucrema u
MHOT000pa3ue OpPraHu4ecKoro Mupa», « IBONIOIHS KUBOH MPUPOABD, «IKOCUCTEMbI U MPUCYIIUE UM
3aKOHOMEPHOCTH.

HEJIU U 3AJAYA YYEBHOTI'O MIPEAMETA «bHOJIOT' USI»

Ilens wu3yuenuss ydeOHoro mpeamera «buosorus» Ha 06a30BOM YpPOBHE — OBJIAJICHUE
00y4aroIMMUCS 3HaHUSAMHU O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3alMM KUBBIX CUCTEM Pa3HOIO paHra
U TIpuoOpeTeHne yMEHUN UCIOJIb30BAaTh ATH 3HAHUS JIJISI TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

Hoctuxenne 1enu wu3ydeHUss ydeOHoro mipeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecrneunBaeTcs pelieHueM CIeAYIOIUX 3a/1ay:

- OCBOEHHME OOYyYalOlIUMHUCS CHCTEMbl 3HAHUH O OHMOJOTHMYECKUX TEOPHSIX, YYCHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWiIax, CIYXKAIIUX OCHOBOW s (pOopMHpOBaHHS MPEACTABICHHUHI O
CCT@CTBGHHO-HaquOfI KapTUHEC MHpa, O MECTOJAaX HAYYHOT'O ITIO3HAHHA, CTPOCHHH, MHOFOO6pa3I/II/I u
0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alvu; BBIJAIOIIUXCA OTKPBITHAX U COBPEMCHHBIX
HCCIICIOBAHUSAX B OMOJIOTHH;

- (opmupoBaHue y 00yJarONIMXCsl MO3HABATEIBHBIX, MHTEIUICKTYATbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
Mpollecce aHaIM3a JAaHHBIX O MYTAX Pa3BUTHSA B OMOJOTHUU HAyUYHBIX B3IJIAOB, UACH M MOIXOIOB K
M3YYCHHIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aIINY;

- CTaHOBIIEHUE y 0OydYarommxcsi oOImeld KyIabTyphl, (YHKIIMOHATBLHOW TPAMOTHOCTH, PAa3BUTHE yMEHHA
OOBSICHSITH U OIICHUBAThH SIBJICHHS OKPYKAIOIIETO0 MHUPA KUBOIM MPHUPOIbI HA OCHOBAHUU 3HAHUU U OMBITA,
MOJIYUCHHBIX IIPpHU U3YYCHHUU 6I/IOJ'IOFI/II/I;

- ¢dopMHupoBaHHE Yy OOYYaIOIMXCA YMEHHM WILTIOCTPUPOBATh 3HAYCHHE OWOJIOTWYECKUX 3HAHWU B
HpaKTI/I‘IeCKOI\/'I ACATCIBbHOCTH 4YCJIIOBCKA, Pa3BUTHU COBPEMCHHBIX MCIUIIMHCKUX TEXHOJIOTHHA U
arpoOMOTEXHOJIOTHIA;



- BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH TTO3HAHMSI YEIIOBEKOM >KHBOM MPHUPOIBI, HEOOXOIUMOCTH
OCpEe)KHOTO OTHOIICHHWSI K HEW, COONIOACHHS JTHYECKUX HOPM IIPH MPOBEACHHH OHOJOTHYECKUX
HCCIICIOBAHMIA;

- OCO3HAHHE IICHHOCTH OMOJIOTUYECKUX 3HAHUU ISl TOBBIICHHS YPOBHS 3KOJOTHYECKOU KYJIBTYPHI, s
(hopMUPOBaHHSI HAYIHOTO MHUPOBO33PEHHUS;

- MPUMEHEHHE NPUOOPETEHHBIX 3HAHUM U YMEHUW B MOBCEIHEBHOW YKWU3HU JJIsi OILCHKU IOCIEACTBUI
CBOCH JESITEIIBHOCTU 10 OTHOIIEHUIO K OKpYIKalollel cpeie, COOCTBEHHOMY 3710pOBbIO; 000CHOBaHWE U
cobmroienne Mep nporIakTHKA 3a001€BaHU.

MECTO YYEBHOI'O TIPEJIMETA «BUOJIOI'US1» B YYEBHOM IIVIAHE
B cucreme cpemnero o6miero oOpa3oBanmsi «buonorus», uzydaemas Ha 0a30BOM YpOBHE,
ABISICTCA 00s3aTENbHBIM YYE€OHBIM NPEAMETOM, BXOISIIMM B COCTaB NPEAMETHOH 00pa3oBaTeNbHOU
obmactu «EcTecTBeHHBIEC HAyKM». YUEOHBIM IUIAHOM Ha €€ M3y4YeHHUe OTBEJCHO 68 yueOHbIX yacos, 1o 1
yacy B Hejemo B 10 u 11 kmaccax cooTBeTcTBeHHO. [IpeycMOTpEeHHBIN IpU 3TOM pe3epB CBOOOJHOTO
yueOHOro BpEMEHU PEKOMEHYeTCsl UCIOIb30BaTh JJIs MOBTOPEHUS U 3aKpeIUICHUsI MaTepuala, a Takke
pedaekcumu.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUS YYEBHOI'O ITPEJIMETA
«BHOJIOTI' U5
CornacHo ®I'OC COO, ycraHaBnuBarOTCsl Tp€OOBAaHUS K pE3yJIbTaTaM OCBOEHUS O0YyUarOLUMUCS
MpOrpamMM CpeHEro 00IIero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS IpeAaMeTa «buonorus» BbLACIEHBI CIAEAYOIINE
COCTaBJISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUMCKON IPpa1aHCKON UACHTUYHOCTH -

TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTU U CaMO-ONPEIEICHUIO; HAJTMYMEe MOTHUBALUU K
o0y4eHuto0 OMONIOTHH;

LeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUM JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH
U HUCTOPUYECKUX TPATULMNA pa3BUTHUS OHOJIOTMYECKOTO 3HAHMS; TOTOBHOCTh M  CIOCOOHOCTH
00ydJaronmxcsi pyKOBOACTBOBAaThCS B CBOEH JIEATEILHOCTH II€HHOCTHO-CMBICIIOBBIMU yCTaHOBKAMH,
MPUCYLIUMH CUCTEME OHMOJOTHYECKOro OOpa3oBaHMs; HaJIMYMe SKOJIOTHYECKOro MPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIC TJIaHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpenMera «buomorusp mocTuraroTcss B €AMHCTBE Y4eOHOH U
BOCIIUTATEIbHON AESITENIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUHMCKUMH COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, MPHHATHIMH B OOIIECTBE MpaBUIAMU H
HOpPMaMH TIOBEJCHUSI U CIOCOOCTBYIOT IpOIlECCaM CaMOTIO3HAHHUS, CAMOBOCIIUTAHUS M CaMOPa3BUTHS,
pPa3BUTHUSI BHYTPEHHEHN MO3UIIUN

JINYHOCTH, MATPUOTU3MA, YBAKEHHUS K 3aKOHY M MPABOINOPSAIKY, YEJIOBEKY TpyJa WU CTapLIEMy
MMOKOJICHUIO, B3aMMHOTO YBKEHHS, OCPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACJICIUIO U TPATULIASIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickont denepannu, NpUpOAE U OKPYKarOLIEeH cpelie.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS YyuyeOHOro mpeamera «bHoONOTHS» TOMKHBI OTPaKaTh
TOTOBHOCTb U CITIOCOOHOCTH 00YUaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH TTO3UITHEH
JUYHOCTH, CHUCTEMOH  IIEHHOCTHBIX  OpHEHTAIlMi, TO3UTUBHBIX  BHYTPEHHUX  YyOeXKIEHUH,
COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIINEeCTBa, PACHIMPEHHE >KU3HEHHOTO
ONbITa M ONbITA JEATEIBHOCTH B MPOLECCE pPEATM3AMU OCHOBHBIX HAIPABJICHUNW BOCHUTATEIbHOU
JEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1. I'pastcoanckozo eocnumanus:

c(hOpPMHUPOBAHHOCTh TPAXKIAAHCKON IMO3ZHMIIMM OOYyYaromerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRA;



OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIMOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKON I€ATEIHHOCTH MIPU CO3JIaHUM YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU OUOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEIENSITh COOCTBEHHYIO MO3UIMIO 1O OTHOIICHHWIO K SIBICHUSM COBPEMEHHOMN
JKM3HHU U O0BACHATH €86

YMEHHE YYUTHIBATh B CBOUX JICUCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMO/ICHCTBUS JIFOIeH
C pPa3HBIMU YOESXKICHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSMHU U COLIMATIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOIIECCE COBMECTHOT'O BBIIIOJIHEHUS YUEOHbBIX, TO3HABATEIIbHBIX
U HCCIeOBATeNIbCKUX 3a/lad, YBAKUTEJIbHOE OTHOUICHHE K MHEHHUIO ONIOHEHTOB MpPHU OOCYXKACHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEILHOCTH.

2. Ilampuomuuecko2o 60CRUmMAHUA:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKON MICHTHYHOCTH, TATPUOTU3MA, YBAKCHHS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHoM, ropaoctu 3a CBOM Kpai, cBOK0 PoauHy, CBOU S3BIK U
KYJbTYpY, IPOLUIOE U HACTOSIIEe MHOIOHAILIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILEHHWE K IPUPOJHOMY HACIEAUI0 M MMaMATHUKAM HPUPOAbI; JOCTUKEHUSAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE M pa3BUTHE OWOIOTHUH,
MMOHMMAaHHE 3HAYECHHSI OMOJIOTUW B MO3HAHWM 3aKOHOB MPHUPOJBI, B JKU3HU YEJIOBEKA U COBPEMEHHOTO
o011ecTBa;

ueiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO OTEUECTBY M €ro 3alluTe, OTBETCTBEHHOCTH 3a
ero cyan0y.

3. /lyx06HO-HPABCMEEHHO20 60CRUMAHUA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHUPYSCh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOAMUTENSAM, CO3JAHHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaaULIMAMU HapoaoB Poccum.

4. dcmemuueckozo 6ocnumanus:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OSCTETUKY ObITa, HAy4YHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACMCTBUSA KUBOM MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQ)KEHHIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH KauecTBa
TBOPYECKOM JINYHOCTH.

5. Qusuueckozo 6ocnumanus:

MOHMMaHWE W peanu3anus 310poBoro W Oe3omacHOro obpasza XKu3HH (30pOBOE THTAHHE,
COOJIO/ICHNE TUTHEHUYECKUX TIPaBWJI WU HOPM, COaJaHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXA,
perymnsipHas ¢pu3NUYECKask aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEeHHOMY (PU3UUYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MMOHMMAaHUE IEHHOCTU TMPAaBUJ HWHIUBUIYaTbHOTO W KOJUJIEKTHUBHOTO OE30MaCHOTO TOBEICHHS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaAHUE TMOCJEACTBUI U HEPUATHE BPEAHBIX MPUBBIYCK (YHOTPEOICHUS aTKOTOJs, HAPKOTHUKOB,
KypeHHUs).

6. Tpyooeozo éocnumanusn:

TOTOBHOCTH K TPYy, OCO3HAHHUE IICHHOCTH MAaCcTEePCTBA, TPYI0TIO0HE;

TOTOBHOCTh K AaKTHBHOW JESITEIBPHOCTA TEXHOJOTMYECKOW W COIMAIBHOW HAaNpaBlIEHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBIMOHSTH TAKYIO JACSITEILHOCTD;



UHTEpEC K pa3IMuHbIM cdepam Npo(ecCHOHAIBHOW JAEATENbHOCTH, YMEHHE COBEpILAaTh
OCO3HaHHBIN BEIOOP OyayIei mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KHU3HH.

7. IKono2uuecKko20 60CRUMARUA:

HKOJIOTHYECKH I1esieco00pa3Hoe OTHOUICHHE K IPUPOE KaK HCTOYHHKY KU3HH Ha 3eMJie, OCHOBE €€
CYILECTBOBAHMS;

IOBBIIIEHUE YPOBHS 9KOJOTHYECKON KYJIbTYpbl: IPUOOPETEHHE ONbITA INIAHUPOBAHHUS [TOCTYIKOB U
OLICHKHM MX BO3MOJKHBIX IIOCIIEICTBHN Ul OKPYKaIOLIEH Cpenbl;

OCO3HaHME ITI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IyTel UX peleHus;

CIOCOOHOCTh MCIIOJIB30BaTh INPHOOpeTaeMble NMpPU HU3Y4YEHUU OWOJIOTMM 3HAHUS U YMEHHs INpHU
pemieHnH MpoOJieM, CBA3aHHBIX C palMOHAIBHBIM MPUPOAOINOIH30BAHUEM (COONIOJICHHE MPABHI
IIOBE/ICHNUS B IPUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PABHOBECHS B JKOCUCTEMAX, OXpaHy BHUJIOB,
aKocucTeM, orochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBUM, IPUHOCIIIMX BpPEI OKpPYXKAlOLEH NPUPOJHOM Cpele, yMEHHue
IIPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOTMUECKUE IOCIEACTBUS IpeIIpUHUMAEMbIX JeHCTBUH U
IIPEIOTBPALLATD UX;

HaJIM4ue Pa3BUTOIO 3KOJOTMYECKOrO MBIIUIEHUS, SKOJIOTMYECKON KYJIbTYpBI, ONbITa JEATEIBHOCTH
JKOJIOTMYECKON  HAIPaBJIEHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCA MMM B  II03HABAaTENIBHOM,
KOMMYHHUKAaTUBHOM M COLIMAJIbHOW INPAKTUKE, TOTOBHOCTU K YYaCTUIO B IPAKTHUYECKON JESATEIIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH.

8. Llennocmu nHayuno20 no3HaAHUA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOIN NMPaKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MeECTa B IOJIMKYJBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M YMTATEIBCKOM KYJbTYpbl KaK CPEICTBA B3aUMOACUCTBUS MEXKIY
JIIOJbMU U ITI03HAHUS MUPA;

MOHMMaHHe crneuupuku OHOJIOrMM Kak HayKHM, OCO3HaHue e€ pond B (HOpPMUPOBAHUU
PaIMOHAIBPHOIO HAy4YHOTO MBILIUICHUS, CO3JaHUM 1I€JIOCTHOTO NPEJCTaBICHUS 00 OKpY’KalollleM MUupe
KaK O €IMHCTBE IPUPO/JIbI, YEIIOBEKA U 00IECTBA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHUH
po0GJsieM COXpaHEeHUsI TPUPOJAHOIO PABHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTHU OMOJIOTHUU JUISl COBPEMEHHON IMBMIIM3AIMM: OOECIeUueHUs: HOBOTO
YPOBHSI pa3BUTHsl MEIUIMHBI, CO3JaHUS MEPCHEKTHBHBIX OHOTEXHOJOTMM, CHOCOOHBIX peaTh
pecypcHble PoOIeMBbl Pa3BUTHS YEIOBEUECTBA; MOMCKA IMyTeH BBIXOAA U3 INIOOATBHBIX SKOJIOTHYECKUX
npobieM u obecredeHus: Mepexoja K YCTOHUMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAaHHIO
IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOTYUYEHUH OMOJIOTHYECKUX 3HAHUM B LIE€JISX MOBBIIIEHUS O0LIeH KYJIbTYpHI,
€CTECTBEHHO-HAYyYHOH TPAaMOTHOCTM KaKk COCTaBHOM 4acTM  (PyHKIMOHAJIBbHONM TIpaMOTHOCTU
oOy4Jaroruxcsi, OpMUPYEMOM NPU N3YUEHUN OMOJIOTUH,

MMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTb
UCIOJIb30BaTh MOJy4YaeMble 3HAHUS I aHalu3a U OOBSICHEHHs SBICHUN OKpYXKaloIIero Mupa u
MPOUCXOJAIIMX B HEM M3MEHEHUH; yMEHHUE JenaTh 0OOCHOBAaHHBIC 3aKJIIOUEHHUS Ha OCHOBE HAyUYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IEBI0 TIOJTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJs pelleHus MpolsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO S TeIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa30BaHUIO M caMO00pa30BaHUIO, K aKTUBHOMY
MOJIyYE€HHIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.



B mpomecce MOCTIKEHHMS JHYHOCTHBIX PE3yJIbTATOB OCBOCHHUS OOYYArONIMMHUCS IPOTPaMMBI
cpenHero oOmiero o0pa3oBaHHA Yy OOyYarOIIMXCSl COBEPUICHCTBYETCS SMOIMOHAJIBHBIH HHTEIUICKT,
Mpearnoiararomuii copMUPOBAHHOCTb:

CaMOCO3HaHUSs, BKIIOYAIONIETO CIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE, BUJIETh
HaNpaBJICHUS Pa3BUTUS COOCTBEHHOW AMOIMOHAIBHOU C(epbl, ObITh YBEPEHHBIM

B cebe;

CaMOpETYJIMPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TIPHHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/ICHHUE, CIIOCOOHOCTH aJalTUPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSM U TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMHM, BKJIIOYAIOIIEH CTpEeMJICHHE K JOCTID)KEHHIO IIETH M yCIeXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/IS U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATH
€ro MpH OCYIIECTBICHUU KOMMYHHUKALIUH, CIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHMUIO;

COILIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTUMH JIOIbMH,
3a00THTHCS, IPOSBIATH UHTEPEC U pa3peniaTb KOHPIUKTHI.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHUST y4eOHOro mpeamera «BbHoorus» BKIFOYAIOT: 3HAYUMBIC
it GOpMHUPOBAaHUS  MHUPOBO33PECHUS  OOYYAIOMIMXCS  MEKIUCIUIUTMHAPHBIC  (MEXKIIPEIMETHEIC)
OONICHAYYHBIC TOHSITHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOH KAPTHUHBI MHUpa U CHEIU(PUKY METOJIOB
MO3HAHUS, WCIOJIB3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBICHUE, MPOIECC, CHCTEMA,
HAy4YHBIM (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEIOBaHUE, HaOIIOICHUE,
U3MEpEHUE, OKCICPUMEHT | Jp.); YHUBEpCalIbHble Yy4ycOHbIe JEHCTBHS  (TIO3HABaTelbHBIC,
KOMMYHUKATHBHbIE, PETYJSTHBHBIC), oOecreunBaromue GopMupoBanue (GpyHKIIMOHAIBHOW IPaMOTHOCTH
U COIMAIILHOW KOMIICTCHIIMA OOYYaIONIMXCs; CIIOCOOHOCTh OOYYAIONIMXCSl HMCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIC, MHPOBO33PCHUCCKUE 3HAHWS M YHUBEPCAJIbHBIC YYEOHBIC JICHCTBHS B
MO3HABATEIHHON U COIMAILHOMN MPaKTUKE.

MeTanpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaAMMBI CPEIHEro OOMIero oO0pa3oBaHMS JIOJIKHBI
OTpaXkaTh:

OByaieHne YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTYaTU3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIONIb30BaTh TIPU OCBOEHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a,
CpaBHEHHUS, KiaccupuKauu, 0000IIeHNs), paCKPBIBATh CMBICI OMOIIOTUYECKUX TMOHATUN (BBIICTATH MX
XapakTepHble PU3HAKH, YCTAHABIUBATH CBS3U C IPYTHUMH MOHSATHSIMH);

OTIPE/ICIIATh IEH JIEATSIILHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPHH WX JTOCTHXKEHHUS, COOTHOCHUTH
PE3YJIBTATHI JISATSIIBHOCTH C TTOCTABIICHHBIMH IEIISIMH,

HCIIOJIb30BaTh OMOJIOTHYECKHE MTOHATHS JUIS OOBSICHEHUS (DAKTOB U SBJICHHUM KUBOU MPUPOIHL;

CTPOUTH JIOTHYECKHE pacCyXJIeHus (MHAYKTUBHBIC, NEAYKTHBHBIC, IO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B pPACCMATPUBAEMBIX SIBICHUSIX, (DOPMYIHpPOBATH BBIBOJILI H
3aKJIIOYEHUS;

MPUMEHITh CXEMHO-MOJICIbHBIE CpPEACTBA NI TPEICTABICHUS CYIIECTBEHHBIX CBs3edl H
OTHOIICHUHA B H3y4YaeMbIX OHOJNOTUYECKUX OOBEKTaX, a TakkKe TMPOTHBOPEUYHUN pPA3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHbBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEHICHHUS MPOOJEMBI C YYETOM aHaIW3a HMEIONIMXCS MaTepUaTbHBIX H
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JCATECILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICNISIM, OICHUBATH
PUCKH TIOCIICACTBHIA e TSIIEHOCTH,



KOOpPJAMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBHUAX  pEAbHOrO, BHUPTYalbHOIO H
KOMOMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

pa3BUBaATh KPEaTMBHOE MBINUICHUE MPH PEIICHUH KU3HEHHBIX POOIIeM;

2) 6a3oBbIe HcciIe10BaTeIbCKHE JeHCTBHUSA:

BJAJIETh HABBIKAMH Y4eOHO-MCCIICOBATENBCKOM M TMPOEKTHOW JESTEeIbHOCTH, HABBIKAMH
paszpereHus mpobiieM; 00IaIaTh CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY TIOUCKY METOOB
peleHusl MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BAaTh  PA3JIMYHbIE BHUJbl JESITEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHMs, €ro
MHTEpIpeTaluy, IpeoOpa3oBaHUI0 U NPUMEHEHUIO B YY€OHBIX CUTYyalUsX, B TOM YHUCIIE€ IIPU CO3AaHUU
y4eOHBIX U COL[MAIIbHBIX IIPOEKTOB;

¢dbopMHpOBaTh HAyYHBIH TUN MBILIUICHHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH, KIIIOUEBBIMU
MOHATUSIMHU U METOJAMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIEC 337a4ll B 00pa30BaTEIbHOMN JEATEILHOCTH U KU3HEHHBIX
CUTYyaIHAX;

BBISIBJIATh NIPUYMHHO-CJIC/ICTBEHHbBIE CBSI3M U aKTyaJU3UpOBaTh 3a/ady, BBIIBUTATh TUIOTE3y €€
peleHusl, HaxOAUTh AapryMEHThl JUIsl JI0KA3aTesIbCTBA CBOMX YTBEP)KICHUM, 3aJaBaTh MapaMmeTpbl U
KPUTEPHUH PELICHMUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJ€ PELICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKU OLIEHUBATh HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLEHUBATh PUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh  II€JICHANIPABIICHHBIN IMOWCK TEpPEeHOca CpPeACTB W CIIOCOOOB  JCWCTBUS B
podecCHOHATBHYIO CPEy;

YMETb MIEPEHOCUTh 3HAHUS B 103HABATEIbHYIO U IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUI'aTh HOBBIE UJEH, IIPEUIaraTh OpUrMHAIbHbIE MOAXO/bl U PEIIEHUs; CTABUTh MPOOJIEMBbI U
3aJjauu, JOIMyCKaloIlKe aJlbTepHATUBHBIEC PELICHHUS;

3) neiicrBus mo padore ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHMKAX MHQOpManuu (TeKcTe yueOHOro mocoOus, Hay4yHoO-
MOMYJISIPHON JTUTepaType, OMOJOTUYECKUX CIOBapsX M CIIPaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B
WuTepHere), aHamM3upoBaTh HH(DOpPMALMIO Pa3IWYHBIX BUAOB U (OpM MpeacTaBieHUs, KPUTHUECKU
OLIEHUBATh €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTS;

(bopMyIMpOBATh 3aMPOChl U IPUMEHAThH Pa3JIMYHbIE METO/IbI TP TIOUCKE U 0TOOpEe OMOJIOTHYECKOM
uHpopMalnn, HEOOXOJUMOH [T BBIMOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCIOJIB30BaHMA  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILLIEHCTBOBATh KYJIbTYpPY aKTHBHOT'O HCIOJIb30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpMy MpescTaBieHHs] OMOIOrHMYecKoil MHpopManuu
(cxembl, rpauKy, TUarpamMmbl, TAOJIHUIIbI, PUCYHKH H JIP.);

WCIIOJIh30BaTh HAYYHBIA SI3bIK B KAYECTBE CPEACTBA MPH paboTe ¢ OMOIOTHYecKOrd WH(POpPMaIIUECH:
MIPUMEHITh XUMUYECKHe, GU3HMUecKre U MaTeMaTUYeCKue 3HaKU U CHUMBOJIBI, OpPMYJIbl, aO0OpeBUaTypy,
HOMEHKJIATypy, UCIOJIb30BATh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HaBBIKAMH PACIO3HABAaHUS M 3allUThl MH(OpMaIuM, WHGOPMAIMOHHON Oe30macHOCTH
JUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KHW3HM;, aKTHMBHO y4dacTBOBaTh B JMAJIOre WU
JTUCKYCCUM IO CYHIECTBY oOCyknaemMoi TeMmbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKICHUS
OTHOCHUTEJIHO BBINOJIHEHUS IpeajaraéMoil 3ajauu, yYUThIBaTb UHTEPECH U COTIACOBAHHOCTDH MO3ULIUN
JIPYTUX YYACTHUKOB JIMAora Uid IUCKYCCUN);



pacro3HaBaTh HeBEepOaIbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYEHHWE COLMAIbHBIX 3HAKOB,
IPENOChITIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyallud; YMeTb CMArdaTb KOH(MJIMKTBI M BECTH
[IEPErOBOPHI;

BJIa/IETh PA3IMUHBIMU CIIOCOOAMM OOIEHUS U B3aUMOJEUCTBHUS; MOHMMATh HAMEPEHHUS JPYrUX
JIO/ICH, TPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (popme dopmMyanpoBaTh
CBOM BO3paXXKCHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOYKY 3PEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPENICTB;

2) coBMeCcTHAasl 1eATeJIbHOCTh:

IIOHMMAaTh U MCII0JIb30BaTh MIPEUMYILECTBA KOMAHIHOW M MHAMBUIYaIbHOM paOOThI P pELIEHUN
Ouosiornyeckoil  mpoOsieMbl, OOOCHOBBIBATb HEOOXOAMMOCTb INPUMEHEHHs] TpPYHIOBBIX  (QOpM
B3aMMOJICHCTBHS IIPH PELICHUN y4eOHOM 3a1auu;

BBIOMPAaTh TEMATUKy W METOABl COBMECTHBIX JEHCTBHHA ¢ yd4€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH KayKJI0T0 4WICHA KOJUIEKTUBA,

IIPUHUMATH L€JIb COBMECTHOM JI€ATEIBHOCTH, OPIraHU30BbIBATh U KOOPIAUHUPOBATh JIEUCTBUA 110 €€
JOCTHMKCHHMIO: COCTaBIIATh IIIaH JEWCTBHUM, paclpencisaTbh PO C YYETOM MHEHHMHM YYacTHHKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLIEHUBATh KaueCTBO CBOErO BKJIAJa W BKJIA/a KaXJA0r0 YYaCTHUKA KOMAaH[bl B OOLIMHA pe3yibTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLEHMWBAThb MWJIEH C NO3ULHMHA HOBU3HBL, OPUIMHAJIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYLUECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B PA3JIMYHBIX CUTYalMSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATHBHBIM.

OgByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS Ui BBIABICHUS NMPOOJIEM M UX PEIICHUS B KU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BbIOMpPAaTh Ha OCHOBE OHOJOTMYECKUX 3HAHMH II€JeBblE M CMBICIOBbIE YCTAaHOBKM B CBOMX
JNEUCTBHUSAX M IIOCTYNKax II0 OTHOWIEHUIO K JKUBOW IPUPOJE, CBOEMY 3J0POBBIO H 3J0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBISATh O3HABATENbHYIO AESTEIbHOCTD, BBISBIATH MPOOJIEMBI, CTAaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON JESATENILHOCTH U )KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATh IJIaH pELIeHUs MpoOieMbl C Y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieJ1aTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYAULIMU B Pa3HbIX 00JIACTAX 3HAHUH,
MTOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBI YPOBEHbD;

2) CAMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJaJIeTh HaBBIKAMHU I103HABATEJIbHOM pe(IeKCHH KaKk OCO3HAHUS COBEpIIAEMBIX ICHCTBUH U
MBICIUTENBHBIX MPOIECCOB, UX PE3yJbTaTOB W OCHOBAHMM; HCIOJIb30BaTh MPHUEMBI pedieKCUu JUis
OLIEHKH CUTYalllH, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3YyIbTAaTOB ACITEIBHOCTH;

3) npuHsiTHe ce0sl U APYrux:

NPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;



MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaToOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIMH JIPYTOTO YEIOBEKA.

HNPEIMETHBIE PE3YJBTATbBI
[Ipenmernsie pe3ynbTaTl ocBoeHus mnporpammbl COO mo Ouomornn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crnienuduyeckue A yueOHoro npeamMera «buonorus» HayuHble 3HAHUS, YMEHHS U CIIOCOObI
JNEUCTBUI 110 OCBOCHMIO, HMHTEPIpETalMd U IpeoOpa3oBaHUIO 3HAHUM, BHUABI JEATENBHOCTH 110
IIOJyYEHUIO HOBOT'O 3HAHUSA M NPUMEHEHMIO 3HAHUM B pPa3IMuYHBIX Y4E€OHBIX CHUTyallUsAX, a TaKXKe B
peanbHBIX JKU3HEHHBIX CUTYallUsX, CBSA3aHHBIX ¢ Ouojoruei. B mporpamme npenmeTHble pe3ysbTaTbl
MPEJCTABIICHBI 110 T0JIaM 00y4eHUsI.

10 xknacc

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yUE€OHOTO npeaMeTa «bHoIorus» T0MKHbBI OTPaXkaTh:

1) chopMUpOBaHHOCTH 3HAHUW O MECTE€ U POJM OHUOJOTHMM B CHUCTEME HAYYHOIO 3HAHHS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa U HAYYHOTO
MHUPOBO33PEHHUS; O BKJIAJlEé POCCUUCKHX M 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(GyHKIIMOHATBFHOW IPaMOTHOCTH Y€JIOBEKa sl pEIICHUS KU3HEHHBIX 3a71a4;

2) yMEeHHME pacKphlBaTh cCOjAEpKaHHE OMOJIOTMYECKUX TEPMHHOB U MOHSATHH: JKHU3Hb, KIIETKA,
opranusM; MeTabonmu3M (OOMEH BEIIeCTB W IIPEBpAIllEeHHE JHEPTruH), roMeocTa3 (CaMoperysisius),
YPOBHEBasi OpraHu3allys >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHUE (PENpONyKLHs), HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

3) yMmeHue wu3jarath OWONOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYyTal[MOHHAs,
LEHTpaJbHas JI0rMa MOJIEKYJsipHON Ouosorun), 3akousl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u
yueHus (0 LEHTpax MHOrooOpasus M NPOUCXOXKIEHHUS KyInbTypHBIX pactenuidi H. WM. Baswumona),
ONpEeJEATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

4) yMmeHue BiaJeTh METOJaMHU Hay4YHOTO MO3HaHMs B OMOJIOTMU: HAONIOJEHUE U ONMHUCAHUE KHUBBIX
CHUCTEM, IIPOLIECCOB U SBJIEHUH; OpraHu3alys W NPOBEJACHHE OHOJOTUYECKOTO SKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl; BBISIBIEHUE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIyYEHHBIX pPEe3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB; YMEHHE JieaTb
BBIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3YJIbTaTOB;

5) yMeHHE BBIIETATH CYILECTBEHHbIE MPHU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH IpOLIECCOB: OOMEHa BEIIECTB H
IpeBpallleHHs] SHEPrudM B KJIETKe, (OTOCHHTE3a, IUIACTMYECKOTO0 U HHEPreTH4ecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJI0JOTBOPEHMSI, PA3MHOKEHNUSI, UHAUBUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma
(oHTOTEHE3);

6) yMEeHHE TPUMEHATHh MOJIyYCHHBIC 3HAHHS ISl OOBSICHEHUS OHUOJOTHYECKUX MPOIECCOB U
SBJIGHUHM, N7 TPUHATHS MPAKTHUYECKUX pELIEHU B IMOBCETHEBHOM >KU3HU C IIeNIbl0 OoOecreyeHus
0€30MacCHOCTH CBOETO 3I0POBbSl U 3/I0pPOBbS OKPY’KAIOLIUX JItOJIEeH, COONIOACHHUS HOPM T'PaMOTHOIO
MOBEJCHUsI B OKpYXKalolled MpUPOJHONW cpele; TMOHUMaHWE HEOOXOJUMOCTH HCIOJIb30BaHUS
JTOCTHKEHUHM COBPEMEHHOM OMOJI0THH M OMOTEXHOJOTHH I palliOHAIBHOTO MPHPOJIOTIONIB30BAHMS;

7) yMEeHHE pelIaTh 3JeMEHTapHble TeHETHUECKUE 3a]]aud Ha MOHO- U JTUTUOPUIHOE CKpEIIUBaHHE,
CIIETIJICHHOE HACJIEZIOBAaHUE; COCTaBJIATh CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS JUIS IpeICcCKa3aHHs
HacJIeOBaHMs MPU3HAKOB Y OPTaHU3MOB;

8) yMeHue BBITIONHATD JIA0OPATOPHBIC M TTPAKTUUYECKHE PAOOThI, COOIIOATh MPaBHIa MPU padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

9) yMmeHHEe KpPUTHYECKHM OIEHMBaThb M HMHTEPHPETUPOBATH HH(OpPMALINIO OHOJIOrMYECKOTo
COJiep’KaHus, BKIIIOYAIOLIYIO ICEBJOHAyYHbIE 3HaHUSA M3 PA3NUYHBIX UCTOYHMKOB (CMMU, HayuHO-



MOMYJISIPHBIC MaTepHAIIbl); 3THYSCKUE ACTIEKThI COBPEMEHHBIX HWCCIICOBAHWNA B OHMOJIOTHH, MEIUITUHE,
OMOTEXHOJIOTHH;

10) ymenume co3maBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOINEHUs, 00001mas
OMOJIOTMYeCKyl0 HMH(DOPMAIMIO M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATUHHBIN
anmapaTt OMOJIOTHH.

11 xknace

IIpenmeTHble pe3ynbTaThl OCBOCHUS yUe€OHOTo npeameTa «bronorus» 10MIKHbI OTpaXkarh:

1) chopMHpPOBaHHOCTh 3HAHUH O MeCT€ M pPOJM OHOJOIMH B CHUCTEME HAy4YHOI'O 3HaHUS
€CTECTBEHHbIX HayK, B (JOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa U HAYy4YHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCHUHCKHX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHU;
(YHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

2) yMeHHuE pacKpbIBaTh COJEpKaHWE OMOJIOTMYECKUX TEPMHHOB U TOHSATHMA: BH[, MOMYJISAINA,
reHO(OH], ABOJIONMSA, IBUXKYIIHE CUJIBl ((AKTOPBI) HSBOJIOLUHU, HPUCTIOCOOIEHHOCTh OpPraHU3MOB,
BUI000pa30BaHue, 3KOJIOTHYECKHE (PAKTOPBI, FKOCUCTEMA, IIPOYLIEHThI, KOHCYMEHTHI, PeAYLICHThI, LIeU
MUTaHUs, SKOJIOrHYecKas upaMuaa, buoreoueHos, buocdepa;

3) ymeHue u3znaratb OMosornyeckue Teopun (3BosroLnonHas Teopus Y. JlapBuHa, cCUHTETHYECKas
TEOpHs 3BOJIIOLMHU), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabieBoro cxozicrtsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampaplieHU# u myrtei 3Bomonuu A. H. CeseprioBa, yuenus o 6uochepe B. Y. Bepranckoro),
OTIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

4) ymeHue Bia/ieTh METOJaMU HAy4YHOI'O MO3HAHMsI B OMOJOrMu: HAOIIOJEHUE U OMMCAHUE JKUBBIX
CUCTEM, IIPOLECCOB U SIBJICHUI; OpraHu3alus W NPOBEACHHE OHOJIOTHMYECKOr0 SKCIIEPUMEHTA,
BBI/IBUKEHHUE THUIIOTE3bl; BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMBbIMH BEIUYMHAMH, OOBSICHEHUE
MIOJIyYEHHBIX pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHbIX MOHSATHH, TEOPUM M 3aKOHOB; yMEHHUE JeaTb
BBIBO/Ibl HA OCHOBaHUHU MOJIYYEHHBIX Pe3yJIbTaTOB;

5) yMeHHMEe BBLIENATH CYLIECTBEHHBbIE NPU3HAKU CTPOEHUS OHMOJIOIMYECKMX OOBEKTOB: BHUJOB,
MOMYJIAUUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OLEHO30B M HKOCHUCTEM; OCOOEHHOCTH
MIPOLIECCOB:  HACJIEJCTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOIO  OTOOpa,  BMJI000pa30BaHUA,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOTMUECKUX (DaKTOPOB Ha OpraHU3Mbl, IMepeHoca
BEIIECTB M TIOTOKA HSHEPTUHM B DHKOCHCTEMAxX, AHTPOIOTEHHBIX HW3MEHEHHH B HKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

6) yMeHuEe NpPUMEHSTh IOJy4YEeHHbIe 3HaHUS Ui OOBACHEHHsS OHOJOIMYECKHX IPOLECCOB U
SBJICHUM, A1 TIPUHATUS NPAKTUUYECKUX PELICHUH B TOBCEJAHEBHOW KM3HM C LEJIbl0 OoOecredeHus
0€30IaCHOCTH CBOETO 370POBbS U 3JI0POBbsSI OKPYXKAIOIIUX JIFOJEH, COOMIONEHUsT HOPM T'PaMOTHOTO
NOBEJCHUSI B OKpY’Kalolled MNpUpPOJHOM cpede; IMOHMMaHWE HEOO0XOAWMOCTH HCHOJIb30BaHUS
JOCTUKEHUM COBPEMEHHOM OMOJIOrUH JUIsl paliiOHAIbHOTO IPUPOIOTIOIB30BaHUS;

7) yMeHue peliaTh JJIeMEeHTapHble OMOIOrMYECKUE 3aJa4l, COCTABISATh CXEMbI IIEPEHOCA BEILIECTB U
SHEPrUM B dKocucTeMax (Lenu MUTaHus);

8) yMeHue BBITIONHATH JJA0OPATOPHBIE U MTPaKTHUUECKHE PabOThI, COOMI0IaTh MpaBMiIa Ipu padoTe ¢
yueOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

9) yMeHHe KpUTHYECKH OLIEHMUBaThb W HWHTEPNPETHPOBATH HHPOPMALUIO OHOIOTHYECKOIO
COJIepKaHusl, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIE 3HAHMS M3 pazauuHbIX HcTouyHUKoB (CMMU, HayuHO-
MOTYJIIPHBIE MaTepUallbl); paccMaTpUBaTh IJI00AJIbHBIE SKOJOTMYECKHE MpOoOJieMbl COBPEMEHHOCTH,
(bopMHPOBATh MO OTHOILEHUIO K HUM COOCTBEHHYIO MMO3ULHIO;

10) ymeHue cozlaBaTh COOCTBEHHbIE TIHMCbMEHHBIE U YCTHBIE COOOIeHus, 00001mas
OMOJIOTHYECKYI0 HH(POPMAIIUI0 M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO WCIIOJIE30BATh IMOHITHHHBIN
ammapaT OMOJIOTHH.



COJAEP)KAHUE YYEBHOI'O ITPEJMETA «bHOJIOI' U51»

10 KIIACC
1 4 B Henento, Bcero 34 4, u3 HUX | 4 — pe3epBHOE BpeMsi

Tema 1. buosorus kak Hayka (2 4)

buonorus xak Hayka. CBsi3p Ouonoruu ¢ OOIIECTBEHHBIMHM, TEXHUYECKUMU U JIPYTHUMU
€CTECTBEHHBIMHU HayKaMmH, (puiocodueil, STUKOM, 3CTETUKOM U rpaBoM. Ponb 6ronoruu B popMupoBaHuu
COBpEMEHHOM Hay4HOH KapTuHbI Mupa. CucremMa OMOJOTHYEeCKUX HayK.

MeToapl TO3HaHMSI KUBOW MPUPOAbl (HAONIOJEHUE, SKCIEPUMEHT, OIMCaHWEe, HW3MEpeHue,
KJIacCU(UKAIUS, MOJICTHPOBAHKE, CTATHCTHUYECKAss 00pabOTKa TaHHBIX).

Jemoncmpayuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konb1os,

JIx. Yorcon u ®@. Kpuxk.

Tabnuysr u cxemovl: «MeTObI TO3HAHUS KUBON TPUPOJIBD».

Jlabopamopuvie u npaxmuueckue padoomaol:

Ilpakmuueckas paboma Ne 1. «crnonb3oBaHWe pa3IHYHBIX METOJOB MPU HM3YyUYECHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’Kuble cuctembl U ux opranuszanus (1 4)

Xussle cucrempl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus: Ouonoruu. OTIMYME KUBBIX CUCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CpoiicTBa O6MocHCcTeM M HX pa3HooOpa3ue. YPOBHU OpraHu3allud OMOCHCTEM: MOJIEKYJISIPHBIH,

KJICTOYHBIH, TKaHEBBI, OpraHU3MEHHBIH, MOMYJISIIIIOHHO-BUI0BOIA, HKOCUCTEMHBIN
(6roreoneHOTUYECKHI ), OMOCHEPHBIN.
Hemoncmpayuu:

Tabauyst u cxemovl: «OCHOBHBIC TIPU3HAKU KUIHU», «Y POBHU OPraHU3ALNHN )KUBOU TPUPOJIBI.
Ob6opynoBanue: moaens mosiekynbl JJTHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIeTKH (8 1)

XHWMHMYECKUHN COCTAB KJIETKA. XMMHUUYECKHE DJIEMEHTBI: MAaKpOJIEMEHTHI, MUKPOJJIEMEHTHI. Boaa u
MUHEPAJIbHBIE BELIECTBA.

@OyHKUIUHU BOJbI 1 MUHEPAJIbHBIX BelECTB B KieTke. [lonaepkanue ocMoTHUecKoro 6anaHca.

benku. CoctaB M cTpoeHHe OeIKOB. AMHUHOKHCIOTBI — MOHOMeEpHl OenkoB. HezameHumble u
3aMEHUMbIE AMUHOKHMCIOTHl. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW MOJIEKYJIbI
(nepBuYHasi, BTOpUYHAs, TPETUYHAsT W 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE CBOICTBA OEJIKOB.
buonoruueckue GpyHKIMN OEIKOB.

®epMeHThl — Ouonoruueckue Katanuzatopbl. CTpoeHue QepMeHTa: aKTHUBHBIM LEHTP,
cyOctparHas cneunduunoctb. Kopepmentsl. Butamunpl. Otnuunst (HEepMEHTOB OT HEOPTraHUYECKHX
KaTaJIn3aTOPOB.

VYraeBosl: MOHOCaxapu/sl (TIH0K03a, pub03a U e30Kcuprbdo3a), qucaxapuabl (caxaposa, JaKkTo3a)
U TIoJIMcaxapuibl (Kpaxmall, TIMKOTeH, 11eJUTt0J103a). bruonornyeckue GyHKIMM yTII€BOIOB.

Jlunuasl: Tpuraunepuasl, ¢dochomunuapl, crepounsl. I'mapoguiabHO-TUAPOGOOHBIE CBONCTBA.
buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOJIOB, OENKOB M JIMIMJIOB KaK HCTOYHUKOB
SHEPTHH.

Hyxkneunosbie kucnorsl: JJHK wm PHK. Hykneotuasl — MOHOMEpHl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[utonorus — Hayka o kierke. Knetounas teopus — mpuMep B3auMOJICHCTBHS HeH U (aKTOB B
HAy4HOM IT03HaHUU. MeTO/1bl U3yUeHUs KIETKU.



Knerka kak wnenmoctHas >xuBasg cucreMa. OOmMe NpU3HAKM KIETOK: 3aMKHYTas HapysKHas
MemOpana, moJekyisl JJHK kak renernueckwmii anmapar, cuctema cuHTe3a 0emnka.

Tumbr  kJeTok:  dykapuoTWdeckas H  Ipokapuotudeckas.  OCOOEHHOCTH  CTPOCHUS
npokapuoTHueckor kietku. Kierounas crenHka Oakrepuil. CTpoeHHE 3yKapUOTUYECKOH KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (DyHKIUH.
[1nazmaTnueckast memOpaHa, e€ cBoiicTBa U QpyHkiuu. Lluronnasma u e€ opranouasl. OgHOMEMOpaHHbIE
opranouasl kietku: OIIC, anmapatr ['onsmxu, nuzocomsl. [lolyaBTOHOMHBIE OPraHoMIbl KIIETKH:
MUTOXOHJIpUH, MacTuabl. [IporcxoxaeHne MUTOXOHIpH U miuactua. Bunel mnactua. HememOpanubie
OpraHoufbl KJIETKH: PHUOOCOMBI, KIETOYHBIM IEHTP, LEHTPHOIM, PECHUYKHU, KIYTUKU. DyHKUIUU
OpPraHoUJIOB KJIETKU. BKiroueHus.

SAnpo — perynaropHbii HeHTp KiIeTKU. CTpoeHue sapa:

saaepHas 000J104Ka, KapHOIUIa3Ma, XpPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemeui: A. Jleenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, /x. Yorcon, @. Kpuk, M.
VYunkunc, P. ®panknun, K. M. Bap.

Juacpammuol: «PacnpeneneHue XMMHUYECKHX 3JIEMEHTOB B HEXHBOHM mpupozae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOJEH.

Tabnuyer u cxemor: «llepnonnmveckas TabaMIa XUMUYECKHX DJIEMEHTOB», «CTpOEHHE MOJIEKYIIBI
Boab, «buocuHTe3 Oenmka», «CTpoeHue Moyekynbsl Oenmka», «Ctpoenue depmenta», «HykienHOBbIC
kucnotel. JIHK», «Crpoenne monexynsl AT®», «CtpoeHue sykapuoTHUECKON KieTku», «CTpoeHue
KUBOTHON KIEeTKW», «CTpOEHHE pPaCTUTENbHOU KIETKH», «CTpOeHHE NPOKAPUOTUYECKON KIETKU»,
«CTpoeHue si1pa KIEeTKW», «YTIeBoAb», «JIunuasn.

O6opynoBaHue: CBETOBOM MUKPOCKOM, 000pyAOBaHUE AJisl MPOBEACHUS HAOIIOICHUN, U3MEPEHUN,
HKCIIEPUMEHTOB; MUKPOIpPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX M OaKTEpPHAIbHBIX KIIETOK.

Jlabopamopuvie u npakmuueckue padomoi:

Jlabopamopnas paboma Ne [. «V3ydyeHne KaTaIUTUYECKON aKTUBHOCTH (PEPMEHTOB (HA MpUMEpe
aMuJIa3bl WM KaTaxas3bl)y.

Jlabopamopuas paboma Ne 2. «I3yueHue CTpoeHUs: KIETOK PAaCTCHUH, )KUBOTHBIX U OaKTEpHl 1101
MHUKpPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax 1 X OMUCaHHUE».

Tema 4. ’KuzHenesiTeJJbHOCTb KJIETKH (6 4)

OOMmeH BeliecTB, WM METa0OIM3M. AcCHUMMIIANMS (TUTACTHYECKUH OOMEH) M JUCCUMUJISAIINS
(oHEpreTHUecKuilt 0OMeH) —

JIBE€ CTOPOHBI €AMHOrO Ipolecca MeTadonn3ma. Poib 3aKOHOB COXpaHEHHs BEILECTB U SHEPruu B
MMOHUMaHUU MeTaboI13Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponb epMeHTOB B 0OMEHE BelIecTB U
MIPEBPALICHUH SHEPTUHU B KIIETKE.

dotocunTe3. CBeToBas U TeMHOBas (aszbl GorocuHTe3a. Peakuun dortocunresza. dddekTuBHOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A JUIS )KU3HU Ha 3emuie. BiusiHue ycioBuii cpebl Ha (GOTOCHHTE3 U
CIOCOOBI OBBIIIEHHS €TI0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX paCTeHUI

XeMocuHTe3. XeMOCHHTE3UpyoIue OakTepuu. 3HaYeHUEe XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTU4ecKuii 0OMeH B KJIeTKe. PacienieHue BemnecTs,

BbIJIEJICHUE U aKKYMYJIHMPOBAHHE SHEPTUU B KJIETKE. DTarlbl

sHepreTuueckoro obmena. I'nmukonus. bpokenwe u ero Buabl. KuciopomHoe OKHCICHHE, WIH
KJIeTouHOe JpixaHue. OkucnutenbHoe pochopuiimpoBanre. IHHEeKTUBHOCTh IHEPIETUYECKOTO OOMEHa.

Peakuuu marpuuHoro cunte3a. I'enermueckas mHpopmanus u JIHK. Peanuzanus reneruueckoin
uHpopManuu B KieTKke. [ eHeTnyeckuil Koa u ero cBoiictBa. TpaHckpumus — MaTpuuHblid cunte3 PHK.



Tpancnsauuss — OuocuHTe3 Oenka. Jrtanbl TpaHcsiuu. KomupoBanue amuHOKucaoT. Pons pubocoMm B
O6uocuHTe3e OenKa.

Hexnerounsle ¢opmbl Xu3Hu — BUpychl. Mcropust oTkpbiTus BupycoB (/.M. VBaHoBckuii).
OcoOEHHOCTH CTPOCHHUS U KU3HEHHBIN IUKI BUpycoB. bakreprodaru. bone3nn pacrenuii, >xu-BOTHBIX
YeJIOBEeKa, BBI3BIBaEMble BHpycaMu. Bupyc ummyHo-pedunurta yenmoeka (BUY) — Bo3Oynutens
CIINda. O6patHast TpaHCKPHUIILUS, peBepTa3a U uHTerpasa. [IpodunakTuka pacpocTpaHeHUsS BUPYCHBIX
3a00JIeBaHUH.

Jemoncmpayuu:

Ilopmpemui: H. K. Konbiios, /1. Y. IBanoBckuii, K. A. Tumupszes.

Tabauyvr u cxemvl: «Tunbl muTanus», «Mertabomu3m», «MUTOXOHIAPHSY, «IHEPrETHUCCKUI
obmen», «Xmoporuacty, «Porocuntesy, «Crpoerne JJHK», «Ctpoenue u QpyHKIMOHUpOBaHHE TeHAY,
«Cunre3 Oenkay, «['enernueckuii ko, «Bupyce», «bakrepuodarm», «CTpoeHne M )KU3HEHHBIA UK
Bupyca CIIN/1a, 6aktepuodaray, «Pemmukarms [JHK».

Obopyoosanue: monenu-anmuukaun «Y asoerne JJHK u Tpanckpumusy», «buocunTe3 Oenkay,
«CTtpoeHue KieTkn»; mojenb cTpykrypsl JJHK.

Tema 5. PasMHOXkeHHe H HHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB (5 1)

KneTtouHbli UK, WM AKU3HEHHbIN UK Ki1eTku. MHTepda3a u muto3. Ilpoueccsl, nporekatomue
B uHTepdaze. Permukanus — peaxnus marpuaHoro cuare3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Habop — kapuoTHm. JIUMIOMOHBIA W TalIOMJHBIE  XPOMOCOMHBIE HAaOOpBL.  XPOMAaTHIBI.
[uTonornyeckue OCHOBBI Pa3MHOKEHUS U MHAUBUIyaJIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue knetkn — wmuro3. Craguum mutosa. Ilponeccsl, mpoucxopisiiyue Ha pa3HbIX CTaIUIX
MUTO3a. bruonorndyeckuii cMbICII MUTO3a.

IIporpammupyemasi rudesb KJIeTKH — arornTo3.

@opMbl Pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe U mojoBoe. Buasl Gecrnonoro pasMHOXKEHUS:
JIeJICHUE Ha/lBOE, [I0YKOBaHUE

OJTHO- ¥ MHOTOKJIETOYHBIX, CIOpPOOOpa30BaHUE, BETETAaTUBHOE pa3MHOXeHHe. MckyccTBeHHOE
KJIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUE€HUE JJIs1 CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metios. Cranuu meiio3a. [Iporeccsl, mpoucxoasiue Ha cTaausx Mmeiosa. [loBenenne XxpoMmocoM B
Mmeno3se. KpoccuHrosep. bronornuecknii CMbICT M 3HaYEHUE MEN03a.

I'ameTorenes — mporecc 00pa3oBaHMs IMOJOBBIX KJIETOK Y JKMBOTHBIX. [loOBBIE >KeJe3bl:
CeMEHHUKUM U sAudHuUKUH. OOpa3oBaHuMe U pa3BUTHE IOJOBBIX KIETOK — TraMmeT (CHepMaTO30uj,
SAHLEKIeTKa) — clepMaToreHe3 u ooreHe3d. OCOOEHHOCTH CTPOEHMs SMIIEKJIETOK M CIIEPMAaTO30UI0B.
Onnonorsopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHalIbHOE pa3BUTHE (AMOpUOreHe3). OTarbl
SMOpPUOHAILHOTO pPa3BUTHA Yy I[O3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJIAlMs, OpPraHOTEHE3.
[ToctomMOpuoHanbHOe  pa3BuTHE. THUOBI  MOCTAIMOPHOHAJIBHOTO  Pa3BUTHS:  MpPsIMOE,  HEMpsMoe
(mmunHOYHOE). BiusiHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJCTBa.

Poct u pasButne pacteHuil. OHTOT€HE3 LBETKOBOIO pPACTEHMs: CTPOCHHME CEMEHH, CTaluu
pa3BUTHS.

Jemoncmpavyuu:

Tabauyvr u cxemovl: «DOpPMBI Pa3MHOKEHUS OPTraHU3MOBY», «J[BOWHOE OIUIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHHil», «BereratnBHoe pa3MHOXXEHUE pacTeHuil», «/leneHne kieTku OaxkTepuity,
«CtpoeHne MoJIOBBIX KIETOK», «CTpoeHne Xpomocombly, «Kierounbii nmkny, «Permkamus JITHK»,
«Mwuto3», «Meiosy, «lIpsmoe n HenpsiMoe pazBuTue», «l'aMeToreHe3 y MIEKOIMUTAIINX U YEITOBEKA,
«OCHOBHBIE CTaJIM1 OHTOT'€HE3a.



Obopydosanue: ~ MHUKpPOCKON,  Mukpompenapatel  «CrnepmMaTto3ouabl  MIIEKOMHUTAIOLIETO),
«sineknerka miekonuTaroniero», «KapnokuHe3 B KieTKax KOpelika JyKa», MarHuTHas MOJENb-
anmuukanys «Jlenenue kietkm»; moaens JJHK, Mmonens meradasHoii XpoMOCOMBI.

Jlabopamopuvie u npakmuyueckue padomoi:

Jlabopamopnasa paboma Ne 3. «HabmogeHue MuTO3a B KJIETKaxX KOHUMKA KOpEIIKa JyKa Ha
FOTOBBIX MUKPOITIpENapaTaxy.

Jlabopamopnas paboma Ne 4. «3yueHue CTpPOEHHs TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpernaparax.

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHu3MoB (8 u)

[IpenMer u 3amaun reHETUKH. VICTOpUS pa3BUTHUSA T€HETUKH. POJIb UTOIOTHMM U 3MOPHOJIOTHH B
CTAaHOBJICHUM TI'€HETUKH. BKilaJ pocCHHCKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE I'€HETUKH. Metozbl
TCHETUKH  (THUOPHUIONIOTUYCCKUHM, IUTOTCHETHUYECKUN, MOJICKYJISIpHO-TeHeTH4Yeckuii). OCHOBHBIC
TEHETUYECKHUE MOHATHUS. [ eHeTnUecKas CHMBOJIMKA, HCII0JIb3yeMasi B CXeMaX CKPEUIMBAHUM.

3aKOHOMEPHOCTH Hacle[OBaHUs TPU3HAKOB, ycTaHOBJIeHHble [. Menaenem. MoHoruOpumHoe
CKpellrMBaHue. 3aKOH eIuHO0-00pa3us ruOpuaoB mepBoro nokoneHus. [IpaBuino noMuHUpOBaHUs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramert. [losiHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpemuBanue. 3aKOH HE3aBUCUMOTO Haclel0BaHUs MPU3HAKOB. LluToreHernueckue
OCHOBBI  JUTHOPUIAHOTO  CKpeHIMBaHUs.  AHanu3upymromiee  cKpemuBanue.  Vcronb3oBaHue
AQHATM3UPYIOIIETO CKPEIIMBAHUS JIJISl ONIPEICTICHISI TEHOTUIIA OCOOH.

CuemuienHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mo cleruieHHOMY HaciaeIOBaHHUIO
reHoB. HapymeHnue cuenienus reHoB B pe3yjibTare KpOCCHHIOBEpA.

XpOMOCOMHas TEOPUs HACJIEICTBEHHOCTH. [ eHeTuYecKne KapThl.

I'enetnka mnoma. XpoMOCOMHOE oOmIpenesNeHrue Imoyia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Oprauu3Mbl. HacnenoBanue npus3HaKoB, CIEIUVIEHHBIX C IOJIOM.

N3menunBoCcTh. Buabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAss M HacielICTBeHHas. Ponb cpenbl B
HEHACIEACTBEHHON M3MEHYHUBOCTH. XapakTepucTuka MOIU(DUKAITHOHHOM M3MEHYUBOCTH.
Bapunanvonnslii psn wm BapuanuoHHas KpuBad. Hopma peakuuu npusHaka. KonudecTBeHHblE U
KauyeCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHYHNBOCTH.

HacneacTBenHas, win reHOTUMUYECKasi, ”3MEHUYMBOCTh. KoMOMHATHBHAS U3MEHYMBOCTL. Meiio3 u
MOJIOBOM TMPOIIECC — OCHOBA KOMOWHATMBHOM W3MEHUYMBOCTH. MyTallMoOHHAasT W3MEHYUBOCTb.
Knaccudukanus wmyTanuii: TEeHHbIE, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa M NPUYMHBI MYyTaIlHid.
MyrtarenHsie (akTopbl. 3aKOH TOMOJOTHYECKHX psJIOB B HAcleJACTBEHHOW u3MeHuumBoctu H. U.
Basuiiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka wuyenoBeka. Kapuotun demoBeka. (OCHOBHBIE METOABI TE€HETHKH  YEJIOBEKa:
TeHEaJOTUYEeCKHH, OJM3HELOBbIM, MUTOT€HETUUECKUH, OMOXMMHUYECKUH, MOJIEKYJISPHO-T€HETUYECKUH.
CoBpeMEHHOE ONpeAeieHue TEHOTHUIA: TMOJHOT€HOMHOE CEKBEHHPOBAHHE, N'€HOTUIIMPOBAHHUE, B TOM
gucye ¢ momompio [11[P-ananm3a. HacnenctBennbie 3a001eBaHms YeI0BeKa: TeHHBIC 00JIe3HU, OOJIC3HHU C
HACJIEJICTBEHHOM MPEeApacoNOKEHHOCThIO, XPOMOCOMHEIE Oone3Hu. ComaThyecKkue W TeHEepaTHUBHBIC
myTanuu. CTBOJOBBIE KIETKU. [IpUHIUIBI 310pOBOTO 00pasa >KW3HH, JUATHOCTHKH, MPOPUIAKTHKU U
Jiede-HUsl TeHEeTHYecKuX Oosie3Heil. MennKo-TeHeTHYecKoe KOHCYITUPOBaHNE. 3HAUeHHE METUIIMHCKOM
TeHETUKH B MPEAOTBPAICHUH U ICYCHUH TeHETUUECKUX 3a00JIeBaHHI YelIOBEKa.

Hemoncmpayuu:

Iopmpemui: T'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorckui,
H. U. BaBuios.

Tabauyvl u cxemvi: «MOHOTHOPUIHOE CKPEIIMBAHWE W €r0 IUTOTCHETHYECKass OCHOBa», «3aKOH
pacHieTuieHHs] M €ro ITUTOTeHEeTHYeCKass OCHOBa», «3a-KOH YHCTOTHI TaMmer», «Jlurnbpumnoe
CKpELUBaHUEY, «uTomoruyeckue OC-HOBBI TUTUOPHUITHOTO CKpELIMBaHUNY, «Metio3y,



«B3aumonencTBue aienbHbIX TIeHOBY», «l'€HeTMYecKue KapThl pPAaCTEHHUM, JKUBOTHBIX M YEJIOBEKAY,
«I'eHeTnka nmona», «3aKOHOMEPHOCTH HACIEAOBaHUs, CUEIJIEHHOTO € MOJ0M», «Kaprno-Turiel 4enoBeka u
KUBOTHBIX», «Buael m3MeHUHBOCTHY, «MomudukanmoHHas H3MEHYHBOCThY», «HacnemoBanue pesyc-
bakropay», «['eHeTHKa rpynn KpoBu», « MyTallmOHHAS NU3MEHUUBOCTbY.

Obopydosanue:  Mopenu-anumkanuu — «MoHoruOpugHOe — cKpemmBaHue»,  «HemoiHoe
JOMHUHUpOBaHUE», «JlurnOpumHoe ckpemmBanue», «llepekpéct XpomMocom»; MHUKPOCKON |
MuKpomnpenapar «Jpo3zoduia» (HopMma, MyTali GopMbl KPbUIHEB U OKpAacKH Telna); repbapuit «I'opox
MTOCEBHOM.

Jlabopamopusie u npakmuyeckue padomul:

Jlabopamopnas paboma Ne 5. «U3ydyeHue pe3yiabTaTOB MOHOTHOPHAHOTO M JUTHOPHIAHOTO
CKpEIIMBaHUS y IPO30(UIBI HA TOTOBBIX MUKPOTIpENapaTax.

Jlabopamopnas paboma Ne 6. «U3ydenne MOIu(PUKANMOHHOW W3MEHYUBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOI».

Jlabopamopnas paboma Ne 7. « AHanu3 MyTaiil y 1po30Q bl Ha TOTOBBIX MHKpPOIIpeapaTaxy.

Ipaxmuueckas paboma Ne 2. «CocTaBleHUe U aHAIIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekniusi opranuzmMoB. OCHOBBI O0M0TeXHOI0THH (3 1)

Cenexuus Kak HayKa U IIpoLecc. 3apoXkACHUE celeKuu U nomectukanus. Yuyenue H. M. BaBunosa
O LEHTpax MPOUCXOXKIEHUS M MHOrooOpasusi KyJbTypHbIX pacTeHui. LleHTpbl NpoucxoxaeHus
JOMalIHUX KUBOTHBIX. COpT, HOpOJIa, IITAMM.

CoBpeMeHHbIE METO/Ibl celeKUnU. MaccoBbIil 1 MHAUBUAYAIbHBINA OTOOPHI B CEJIEKIIMN PACTEHUIN U
AKUBOTHBIX. OlleHKa 3KcTepbepa. bim3koposcTBEHHOE CKpelMBaHuE — WHOpUAMHI. Yucras JUHUS.
CkpemuBanue 4yuCThIX JUHUH. ['etepo3uc, winm rubpuanas cuia. HepolacTBeHHOe cKpeliuBaHue —
ayTOpuaunr. OtpanéHHas ruOpuamsamus M e€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 M IOJIy4eHHUe
MOJIMILIONJOB. JIOCTHKEHUSI CEJIEKIMU PACTEHU, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonorust Kak OTpaciab INPOM3BOACTBA. ['€HHas HMHXKeHepusa. OTalbl  CO3JaHUs
pexomOuHanTHOH JIHK um TpaHcreHHbIX opranusmoB. Kierounas mHxeHepus. KieTtouHble KyJbTyphl.
MUKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHui. KitonnpoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. DKOJOTHYecKHe U AThdeckue mnpoodsiieMbl. [MO — renerndecku
MOU(PUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemuwi: H. 1. Basunos, U. B. Muuypun, I'. /. Kapneuenko, M. ®. MBaHOB.

Tabnuyer u cxemol: KapTa «LIeHTpbI MPOMCXOXKIEHUS U MHOT000pa3usi KyJbTYPHBIX PACTCHHID»,
«Iloponbl AOMAIIHUX >KUBOTHBIX», «CopTa KYyJIbTYPHBIX pacTeHuit», «OTnanéHHas ruOpHIu3anus»,
«Pabotel akagemuka M. @. UanoBa», «llomumiaonaus», «OO0bekTsl OnoTexHONorum», «Kinerounsle
KYJIBTYpPBI Y KJIOHUPOBaHUE», « KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyIskKH TJIOJI0B U KOPHEIUIOAOB JAUKUX (OPM U KYJIBTYPHBIX COPTOB pacTEHHII;
repOapuii «CenbcKOoX035HCTBEHHbIE PACTEHUS».

Jlabopamopnvie u npakmuueckue pabomoi.:

Oxckypcusi «OCHOBHbIE METOJBl W JIOCTHXKEHMS CeJNEKIMU pAaCTeHMH U JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIHUIO, JIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YYacTOK, B TEIJIMYHOE X035 CTBO,
71a00paTOPHIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC
1 4 B HEgento, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

Tema 1. OBorounonHasi 6uoJiorusi (9 4)
[Ipeanochiki BO3HUKHOBEHHSI DBOJIIOIMOHHOW TEOPHH. DBOJIOIMOHHAS TeOpus W €€ MeCTO B
Ouosnorun. BrusHue 3BOTIOINMOHHON TEOPHH HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.



CunerenbctBa 3Bomonuu. [lageoHTonornyeckue: MOCIEAOBATENbHOCTh TMOSBIECHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, Tepexoanbie (opMbl. buoreorpadudeckue: cXoACTBO U paznnyue GpayH
1 (JIOp MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKHE: CXOJCTBA U  Ppa3IMuusi SMOPHUOHOB pAa3HBIX BUAOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOACTBO  MEXAaHM3MOB  HACIEACTBEHHOCTM U OCHOBHBIX
MeTaboIMUeCKUX MyTel Yy BCeX OPraHu3MOB.

OpomounonHasi teopusi Y. [lapsunHa. IIpeanochuiku BO3HMKHOBEHUs AapBUHHM3MA. JIBHOKyIue
CWJIBI 3BONIONUH BHAOB 1O JlapBuHy (M30BITOYHOE PAa3MHOXKEHHE MPH OTPAaHMYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas tTeopus 3osonnu (CTO) u e€ 0CHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tomynsanus Kak eIuHUIa BU1a U 3BOJIOLUY.

JBwxkyme cunbl  ((akTopbl) SBONIONMM BHIOB B Tpupoae. MyTallMOHHBIN mporece u
KOMOWHATHBHAS U3MEHUYMBOCTh. [1ONyIIsIIMOHHbBIE BOJIHBI U peiid reHoB. M301smus U MUrparusl.

EctectBenHnsblit 0T00p — Hanpasistonuil Gpaktop 3Boiroruu. DopMbl €CTeCTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KaK pe3yJbTaT 3BodIONUU. [lpumepsl mnpucnocodieHuil y
Opranu3MoB. ApoMOp(O3bl U UANO-3JANITAIIH.

Bun u Bunoo6paszoBanue. Kputepuu Buna. OcHoBHBIE (OPMBI BUI000pa30BaHus: reorpadudeckoe,
9KOJIOTMYECKOE.

Maxkpossomtorusi.  ®Dopmbl  3Bomrouuu:  uieruuyeckas, JUBEpreHTHasl, KOHBEPIEHTHas,
napaenbHas. HeoOpaTuMocTh 3BOTIOIHN.

[IpoucxoxaeHue OT HeCHelHaTu3UpOBaHHbIX IpeAkoB. llporpeccupytomas crnenuanu3anus.
AnantuBHas paauaius.

Hemoncmpayuu:

Ilopmpemur: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenb,
®. Mromep, A. H. CeBepuos.

Tabnuyst u cxemwvl. «Pa3BuTHE OpraHm4eckoro Mupa Ha 3emiie», «3apOoJbIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «PopMbl O0pbObI 3a cylecTBoBaHHME», «EcTecTBeHHBI 0TOODPY,
«MHorooOpa3ue CcoOpTOB  pacTeHuil», «MHoroobpasue mopoa  KUBOTHBIX», «llomymsauumny,
«MyTaloHHas U3MEHYUBOCTbY;

«Apomopdosey, «amoamantanum», «OOmas nereHepaus», «IBHKyIIHEe CHIIBI SBOJIOIUNY,
«Kapra-cxema  mapmpyra myremectBus Y.  JlapunHa», «boppba 3a  cyliecTBOBaHHEY,
«IIpucrnocobneHHOCTh ~ OpraHu3mMoBy»,  «l'eo-rpaduueckoe  BHI000pa3oBaHME», «IKOJIOTHYECKOE
BHUJI000pa30BaHUEY.

ObopydosaHue: KOJIEKIHMS HACEKOMBIX C Pa3MTUYHBIMU TUIIAMU OKPACKH; Ha0Op TUIOJOB U CEMSIH;
kosutekuust «lIpuMepsl 3alIUTHBIX MPUCIIOCOOTIEHUM y KUBOTHBIX»; MoJelnb «OCHOBHbBIE HAINpPaBICHUS
ABOJIIOLIMNY; 00BEMHAs MO-/1€1b «CTpOEHHE FOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapta Mupa; KoyuleKus «PopMbl COXPAHHOCTH HC-KOIMAEMBIX >KUBOTHBIX U
pacTeHu»; MOJEIb-

anmmkanus «llepekpéct xpoMocom»; BiaaxkHble mpenapathl «Pa3Butue Hacekomoro», «Pa3zputue
TSTYIIKWY; MEKporpenapat «Jlpo3oduia» (HopMa, MmyTariuu GOpMbl KPUTEEB U OKPACKH

Tena).

Jlabopamopuvie u npakmuyueckue padomoi:

Jlabopamopuas paboma Ne 1. «CpaBHEHHE BHIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO».

Jlabopamopnas paboma Ne 2. «Onucanue MpUCTIOCOOTICHHOCTH OpPTaHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.



Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3emute (9 v)

JloHay4dHble IPEICTaBICHUS O 3apOXKACHUM kKU3HU. HayuHble runore3sl BOSHUKHOBEHHS KU3HU Ha
3emiie: abuoreHe3 M MaHcnepMus. XUMUYecKast 3BOJIIOLUSA. AOMOTEHHBIN CHHTE3 OPraHUYEeCKHX BEIIECTB
13 HEOPraHMYeCKUX. DKCIEPUMEHTAIbHOE MOATBEP)KIEHUE XUMUUYECKOM 3Bosonnu. HavanpHble 3Tamnsl
Oouosnornyeckoii sBomouuu. Iunoresa PHK-mmpa. @opmupoBanue MeOpaHHBIX CTIPYKTYp U
BO3HUKHOBEHHE NPOTOKJIETKU. IlepBbie kieTkn u ux s3Bomonusa. dopmupoBaHHEe OCHOBHBIX TIpYMII
KUBBIX OPraHU3MOB.

Pazputue xu3nu Ha 3emiie mo 3pam u nepuojaMm. Karapxeil. Apxeiickas U IpOTEpO30MCKas APbI.
[Taneo3oiickas 3pa u e€ mnepuonabl: KEMOPUHCKHM, OPAOBUKCKHHA, CHIIYPHHUCKHAN, JIECBOHCKHMA,
KaMEHHOYTOJIbHBIHN, IEPMCKUH.

Me3o30iickas 3pa U €€ Iepuoabl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIA, HEON€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M TE0JOrMY4ecKHX mporeccoB. (OCHOBHBIE 3Talbl  IBOJIIOLMU
pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U KUBOTHBIX. [losiBieHue, pacuBer u
BBIMHUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHpa Kak OTpa)keHHe 3BOJOUUU. OCHOBHBIE CHUCTEMATHUYECKHUE TPYIIIbI
OpraHHU3MOB.

DBONIONUS YelIoBeKa. AHTPOIOJIOTHSA KaK Hayka. Pa3BuTue mpeicTaBlieHUN O MPOUCXOXKICHUU
yenoBeka. MeToapl M3yueHus aHTpororeHe3a. CXoAcTBa M pas3iidyMsl 4YEJIOBEKAa U IKUBOTHBIX.
CucremaTHueckoe MOoJ0KEHUE YEIOBEKa.

JBuwxyme cuibl (paxTopsl) aHTpororenesa. HacnencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIN
ot6op. OOmEecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHHE OPYIUI TPy, MBIIIIICHUE, PEUb.

OcHOBHbBIE CTaJMM M BETBU SBOJIIOIMH YEJIOBEKa: aBCTpajonuTeku, YernoBek ymenbiii, YernoBek
npsaMoxosauuii, YenoBek HeaHaepTaibckuii, YemoBek pasyMmHblii. Haxoaku HCKOMaeMbIX OCTAaTKOB,
BpEMS CYIIECTBOBAaHMUSI, 00JACTh paCIpOCTpaHEHUs, 00bEM rOJIOBHOTO MO3ra, 00pa3 ®U3HU, OPYIUSL.

UYenoBeueckne packl. OcHOBHBbIE OOIbIIMe pachkl: €BpomeouaHas (eBpasuiickas), Herpo-
aBCTpaJoOuIHas (7xBaTOpHANIbHASA), MOHTOJION/THAS (a3maTcko-aMepHKaHCKas). YepTsl
MIPUCIIOCOOJIEHHOCTH TPEACTABUTENECH YEIOBEUECKUX pac K YCIOBUSAM CYILIECTBOBaHHS. EIUHCTBO
yenoBeveckux pac. Kputuka pacuszma.

Jemoncmpayuu:

Tlopmpemuoi: ®@. Penu, JI. [Tactep, A. U. Omapun, C. Musnnep, I'. FOpu, Y. JapsuH.

Tabnuysr u cxemvl: «Bo3HukHOBeHHEe CONHEYHON CHCTEMbD», «Pa3BUTHE OPraHMYECKOTO MHPay,
«PactutenbHas knetka», «KuBoTtHas kineTka», «IIpokapumornueckas kietka», «CoBpeMEHHas cucTeMa
OpPraHU4ecKoro Mupa», «CpaBHEHHE AaHATOMUYECKHUX YepT CTPOCHHUS YEIOBEKa U YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTMUECKUX HAXOAOK MPEIKOB COBPEMEHHOIO YeJOBEKay,
«/pesneiimue monny», «Jpesuue moany», «IlepBsie coBpeMeHHbIE TI0AN», «UenoBeueckre pachl».

Obopyoosanue: mynsixku «lIpoucxoxaeHue denoBekay (OIOCTHI aBCTPAIOMUTEKA, MUTEKAHTPOIIA,
HeaH/iepTayiblla, KPOMaHbOHIIA); CIETKH WM U300pakeHUsI KaMEHHBIX OpYJIUi MepBOOBITHOTO YellOBEKa
(xamMHUYOMMEPHI, pyOmMIa, ckpebia); reoXpoHoJornyYecKas Tabnuna; KoywieKus «@opMbl COXpPaHHOCTH
HCKOIIA€MBbIX )KMBOTHBIX U PACTEHUID.

Jlabopamopuvie u npakmuyueckue padomoi:

Ilpakmuyeckaa paboma Ne [. «/3yueHHe HCKOMAEMbIX OCTaTKOB PACTEHUIl M IKUBOTHBIX B
KOJUIEKLIHASIX».

Ixekypcus « IBONIOLUS OPraHUYECKOI0 MUpa Ha 3eMJIe»

(B ecTecTBEHHO-HAy4YHbII U KpaeBeTUeCKUui My3ei).

Tema 3. Opranusmbl 4 oOKpykawmas cpeaa (5 4)
DKoJIOTHSl KaK HaykKa. 3aJaud M pas3fesibl 3KOJOTMU. MeTOoIbl 3KOJOTMYECKUX HCCIeA0BaHUM.
DKOJI0TrM4eCKOe MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.



Cpenbl 00uTaHus OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIHAs, TOUYBEHHAs, BHYTPHOPraHU3MEHHAsI.

Oxonornueckue  ¢akropel. Krnaccuduranus  dKkojormdeckux — (GakTopoB:  aOMOTHYECKHUE,
OMOTUYECKHUE U aHTPONOTeHHBIC. J[efiCTBHE IKOIOTHYeCKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue (GakTOphl: CBET, TeMIeparypa, BiaxHocTb. Dortomepuonusm. [IpucmocobneHus
OpPTraHU3MOB K JICHCTBHIO aOMOTHYECKHX (haKTOPOB. BHOJIOrHUECKHEe PUTMBI.

buotnueckue ¢akropsl. Buiapl OMOTHYECKMX B3aMMOJACHCTBHI: KOHKYPEHLHUS, XHIIHHYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJICOHMYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE OMOTHYECKHX B3aUMOJCHCTBUN s
CYILECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU THomyisuud. OCHOBHbBIE MOKa3aTeNlu MOIMYJIALUN: YUCIEHHOCTb,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUrpanus. J{uHaMuKa YMCIEHHOCTH MOMYJISIIUN U €€
perysiuus.

Jemoncmpayuu:

Ilopmpemuwi: A. T'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabnuywr u cxemsi: kapta «llpupomusie 30HBI 3emau», «Cpeapl OOUTAaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynauun», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU TMOMYJAIUA HH(PY30pHH-
Tydenbkny, «luiesbie nenm.

Jlabopamopmusle u npakmuyeckue padomol:

Jlabopamopnas paboma Ne 3. «Mopdonornueckue OCOOCHHOCTH PACTCHHA W3 Pa3HBIX MECT
OOUTaHUSD.

Jlabopamopnas paboma Ne 4. «BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

Ipakmuueckasn paboma Ne 2. «I1oacd€Tr IIIOTHOCTH MO Pa3HBIX BUJOB PACTCHHIT.

Tema 4. Cool0uiecTBa U 3K0JI0rNYecKne cucTemMsl (9 4)

Coo01ecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OHMOIICHO3a: BUJIOBAs, MPOCTPAaHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbl-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Okonornyeckue cucreMbl (3kocucteMmsl). IloHsTne 00 5SKocucreMe U OHOTreOIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOIYICHTH, KOHCYMEHTBI, PeayleHThl. KpyroBopor
BEIIECTB M TIOTOK JHEPTUU B dKOocucTeme. Tpodudeckne (IMUIICBBIC) YPOBHU IKOCHCTEMEI. [lwieBbie
nenu u cetd. OCHOBHBIE TIOKA3aTeNH YKOCHCTEMBI: OMOMacca, MPOAYKIHUS. JKOJIOTUIECKHE MTUPAMUJIbL:
MPOAYKIMH, YUCICHHOCTH, OMoMacchl. CBOHCTBAa HKOCHCTEM: YCTOMUNBOCTh, CAMOPETYJIISINS, Pa3BUTHE.
Cykueccusi.

[Ipupoanble  2KOCHCTEMBI. JKOCHCTEMBI 03€p W peK. OKOCHCTEMa XBOWHOTO  WIIU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  JKOCUCTEMBI.  ATpOIKOCHUCTEMBL.  YpOoskocucteMbl. buonormueckoe u
XO3SCTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (¢akTop ycroiumBoCcTH dKocucTteM. CoxpaHeHHe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYyenne B.U. Bepnanckoro o O6uocdepe. I'panuisl, coctaB u cTpykrypa Ouocdepsl. JKuboe
BemiecTBO U ero (ynkiuu. OcoGeHHOCTH Oumocepbl Kak riobaabHOM 3KocucTeMbl. JIMHaMuueckoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopoTsl BeliecTB M1 OMOr€OXMMHUYECKUE ITUKIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HaIbHOCTh
ouocepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Omocdepe 3emian. AHTPONOTCHHBbIE HM3MEHEHUs B Ouocdepe. [mobambHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiectBoBaHue MPUPOIbI W uernoBedecTBa. CoxpaHeHHME OMOpa3HOOOpa3usi Kak OCHOBA
ycTounBocTH Omochepsl. OCHOBAa pPANMOHAIBHOTO YIIPABICHHUS MPHUPOJHBIMH pecypcaMu H HUX
UCIoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIBI.



JdemoHcTpaumnu:

Ilopmpemeu1: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuyer u cxemwi: «llumessle nenu», «buoreHo3: cocrtaB u CTpykTypa», «llpupoansie
cooOmiectBay, «Llenn mutanusy», «IKojgoruueckas nupamuaa», «buocdepa u gemosek», «IkocucremMa
LIMPOKOJINCTBEHHOI0 Jieca», «IJKOCUCTEMa XBOMHOro Jieca», «buoneHos Bogoémay», «ArpoueHo3»,
«IIpuMepHBIE aHTPOIIOI€HHBIE BO3JCUCTBUS Ha NPUPOAY», «BakHEHIIMEe HMCTOYHUKH 3arpsA3HEHUs
BO3/yXa U I'PYHTOBBIX BO/», «IlouBa — BaxkHeM11as cocTrapistomas o6rnocdeps», «PakTopsl Aerpajaluu
nouBy», «llapHukoBbiil 3¢ dexT», «DPakTOpbl PaTUOAKTUBHOIO 3arpsizHeHUst Ouocdepsr», «OOmas
cTpykTypa Ouocdepn», «Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«Kpyrosopot yriepona B 0uochepe», «KpyroBopot azora B npupoze».

Obopyoosanue: Mopaenp-ammnkanus «Tunuunsie OuoneHo3b»; Tepbapmii  «PacTutenbHbIe
cooOmiecTBay; Koywekiun «buoneHos», «BpenuTenun BaKHEHIINX CENbCKOXO3SHCTBEHHBIX KYJIBTYPY;
repdapuy M KOJUIEKIIMM PACTEHUN M KUBOTHBIX, MPUHAJIEKAILNE K PAa3HBIM 3KOJIOIMYECKUM Ipynram
oxHoro Buaa, Kpacuas kaura P®, n3o0paxenus oxpaHsieMbIX BUIOB PACTCHHUIA U )KUBOTHBIX



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O IIPEIMETA «bHOJIOI' 5D

10 KJIACC

1 u B Henento, Bcero 34 4, 1 4 — pe3epBHOE BpeMs

Tembl ypokoB
U KOJIMYeCTBO
4acoB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOI
AeATEJbHOCTH 00y4aroIUXCH

0P
3J1eKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypcsl

TEMA 1. BUOJIOI'USI KAK HAYKA (2 4)

1. BuoJsiorus
Kak Hayka (1 u)

buonorus xak Hayka. CBsizu
O61oI0rHH ¢ 00LIECTBEHHBIMH,
TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMHU HaYKaMU,
¢bunocodueii, penurueit, STUKOM,
3CTETUKOW U mpaBoM. Poib
Ouosioruu B popMupoOBaHUH
COBPEMEHHOU HAYyYHOI KapTUHBI
mupa. Cucrema OMOJIOTHUECKUX
HayK.

JdemoHcTpaumnu:

Hopmpemeor: Y. JlapBun, .
Mennens, H. K. Konbros, k.
Yorcon u ®@. Kpuk.

Tabauywl u cxemwvr: «MeTOIBI
MO3HAHUS )KUBOW TIPUPOIBDY

PackpeiBath cosiepkaHre TEPMUHOB
Y MOHSTHUI: HAyYHOE
MHPOBO33pEHHE, HAYYHAs] KApTUHA
MUpa, HAyYHbIIl METOJI, TUIIOTE3A,
TEOPHS, METOJIBI UCCIIECIOBAHUSI.
XapakTepu30BaTh OMOJIOTHIO KaK
HAYyKYy, €€ MECTO U POJIb CPEAU
JIPYTUX €CTECTBEHHBIX HayK.
[lepeuncnars pasznensl OUOIOTHU B
COOTBETCTBUH C 00BEKTAMH
M3yYCHUS.

Ha3spiBaTh BaskHEHUIIINE OTPACTU
OMOJOrMYSCKUX 3HAHUH U 3aJ1a4H,
crosiue nepen ouonoruein XXI B.

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

2. MeTtoanl
MO3HAHUS
JKUBOM
npupoasi (1 1)

Merto1bl TO3HAHUS KUBOU
MPUPOIbI (HAOII0IeHUE,
AKCIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaccupukanus,
MOJEJIIMPOBAHNE, CTATUCTUYECKAS
00paboTKa JaHHBIX).
JdemoHcTpaumnu:

Tabnuywl u cxemol: «MeTOIbI
TTO3HAHMUS )KUBOU MPUPOJIBI».
JlabopaTopHble H IPAKTHYECKHE
padoThI:

IIpaxmuueckas paboma Ne 1.
«HMcnonp30Banue pa3IM4HbIX
METO/IOB IPU U3yUYEHUU
OMOJIOrMYEeCKUX O0OBEKTOBY

PackpsIBaTh conep:kaHre TEPMUHOB
Y IIOHATUM: Hay4YHBIA METO/,
METO/IbI UCCIIEIOBAHMS.
XapakTepru3oBaTb OCHOBHBIE
METO/bI ITO3HAHUS )KUBOU
IPUPOBI: HAONIOIEHHE,
JKCIIEPUMEHT,

OIMCaHue, U3MEPEHHUE,
KJIacCU(UKaLKs, MOJIETUPOBAHHE,
CTaTUCTHUEeCcKas 00paboTKa TaHHbBIX

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

TEMA 2. ’)KUBBIE CUCTEMbI U UX OPTTAHU3AIIUA (1 4)

3.
buoaoruyeckue
CHCTEMBI,
MPOLEeCChl U UX
usyuenue (1 4)

XKusble cucteMbl (0MOCHUCTEMBI) KaK
npeaMeT U3yueHusi OMOJIOTUH.
OTnu4ne )KUBBIX CHCTEM OT
HEOPTraHUYeCKOH MPUPO/IBI.
CaoiicTBa OMOCUCTEM U UX
paszHooOpaszue. YpoBHU
OpraHu3alyi OMOCHCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIH,
TKaHEBBI, OpraHU3MEHHBIMH,

PackpeiBath coziepkaHre TEPMUHOB
Y TIOHSITUM: CUCTEMA,
OuoyoruyecKasi CHCTeMa, JIEMEHThI
CUCTEMBI, CTPYKTypa OMOCHCTEMBI,
CBOMCTBA KUBBIX CHCTEM, OOMEH
BEILIECTB, Pa3MHOKEHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCT,
U3MEHYUBOCTb, PA3IPaKUMOCTbh,
HHEPro3aBUCUMOCTb, YPOBHHU

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-

ege.sdamgia.ru/
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MOITYJIIIUOHHO-BUIOBOH,
3KOCUCTEMHBIN
(6MOTreoneHOTUYECKHN),
OuocQepHbIi.

JdemoHcTpaumnu:

Tabnuywvl u cxemvr: «OCHOBHBIE
MIPU3HAKY KU3HI», «YPOBHU
OpraHu3aINH KUBOU TPUPOIBI».
Obopyoosarue: MOACITb MOJIEKYJIbI
JTHK

OpraHu3aIy Xu3HU (OrocucTem).
XapakTepu30BaTh MPUHIIUITHI
OpraHu3aIy OMOCHUCTEM:
OTKPBITOCTb, BHICOKAS
YHOPSAA0YEHHOCTh, CAMOPET YIS,
UEPAPXUIHOCTb.

[lepeuuncnars yHUBEpCaIbHbIE
CBOWCTBA KHUBOT'O: €IMHCTBO
XUMHUYECKOI'0 COCTaBa,
pa3apaKuMoCTh, IBIKCHUE,
rOMeOoCTas3, pocT U pa3BUTHE,
HACJICJICTBEHHOCTh, U3MEHYMBOCTb,
ABOTIOIUSA (TTPUCTIOCOOJICHHE K
U3MEHSIOIIUMCS YCIIOBHSIM).
[TpuBOIUTE NpUMEPHI OHOCUCTEM
pPa3HOTO YPOBHSI OpTraHU3aAIUHU
CpaBHHUBATh MPOSIBICHUS CBONCTB
JKUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE
MIPOIIECCHI, TPOTEKAIOIIUE B
OonocucTemMax: 0OMEH BEIIECTB U
MIPEBPAIICHUE YHEPTHUH,
CaMOBOCITPOU3BEICHHE,
CaMOPETYJISIINS, Pa3BUTHE.
CobumoiaTe paBuiia 6epekHOTO
OTHONICHHSI K )KUBOH MPUPOJIC

TEMA 3. XUMHWYECKH COCTAB U CTPOEHUE KJETKH (8 )

4. XUMHYECKUH COCTaB KIICTKH. PackpsiBaTh conepikanme https://resh.edu.ru
XuMH4YeCKH XUMHUYECKUE ITIEMEHTBHI: TEPMHUHOB U MOHATHUI: DJIEMEHTHI-
COCTaB KJIETKH. | MaKpO3JIEMEHTHI, OHMOTEHBI, MAKPOIJIECMEHTHI, https://sferum.ru
Bona u MHKpO3JIeMeHTHL. Boa n MHKPO3JIEMEHTBI; MHHEPAIbHBIE
MHHepaJIbHbIE MHHEPaJIbHBIC BEIECTBA. BEIIIECTBA, MOJICKYJIa BOJIbI KaK https://www.yaklass
cotn OU3HKO-XMMUYECKHUE MTPOIIECCHI, JIATIOJTb, BOJIOPOHBIE CBSI3H; .ru
(19 IIPOTEKAIOIINE B )KUBBIX ruipopuiibHbIE U THIPO(HOOHBIE
cuctemax. OyHKIUU BOJABI U BEIIIeCTBA. https://bio-
MHUHEPaJIbHBIX BEIIECTB B KIIETKE. JloKa3bIBaTh €IUHCTBO ege.sdamgia.ru/
[Mognep:kaHue OCMOTHYECKOTO AIIEMEHTHOTO COCTaBa KaK OHO U3
OanaHca. CBOIICTB JKHBOTO.
JleMoHCTpanuu: Pacnipenenste xumuueckue
Jluazpammur: «Pacnpenenenue AJIEMEHTHI 110 TpyIIaM B
XMUMHUYECKUX 3JIEMEHTOB B 3aBUCHMOCTH OT KOJIMYECTBEHHOTO
HEXKUBOH MPUPOJIEY, NPE/ICTABUTENILCTBA B OPTaHU3ME;
«Pacnpenenenne XuMHYECKUX XapaKTepU30BaTh POJIb OTJCIbHBIX
3JIEMEHTOB B JKUBOM MPHPOIIC». 3IIEMEHTOB.
Tabauyvl u cxemul: BBISBIATE CBSI3b MEXKIy COCTaBOM,
«[lepuoanueckas Tabmuia CTPOCHHEM MOJICKYJIbI
XHUMHUYECKUX DJIEMEHTOBY, XUMHUYECKOTO COCTMHEHHS U €T0
«CtpoeHne MOJIEKyYJIbl BOJBD) GYHKIUSAMU B KIIETKE
5. beaku. benku. CocraB u cTpoeHue PackpbIBaTh comepkaHme https://resh.edu.ru
CocraB n 0eKOB. AMUHOKHCIIOTBI — TEPMHHOB U TIOHSTHI: OEIKH,
CTpOeHHne MOHOMEPHI OEITKOB. MOJTMIMEPBI, MOHOMEDHI, https://sferum.ru

0esikoB (1 )

HCSaMeHI/IMBIe U 3aMCHHUMBIC
AMHUHOKHUCIIOTHI.
AMHWHOKHCIIOTHEIN COCTAB.

AMHWHOKHCIIOTHI, IICTITHAHAA CBA3b,
MOJIUTIENTH/I, ACHATYPALIU.
XapakTepu3oBaTh OCITKH Kak

https://www.yaklass

.ru



https://resh.edu.ru/
https://sferum.ru/
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YpoBHU CTPYKTYpBI OETTKOBOM
MOJIEKYJIbI (TIEpBUYHAs,
BTOpUYHAs!, TPETUYHAS U
YETBEPTUYUHAS CTPYKTYPA).
XUMHYECKUE CBOWCTBA OEIKOB.
Buonornyeckue pyHKIMM OEIKOB.
JdemoHcTpanuu:

Tabauywl u cxemovr: «CTpoeHHE
MOJIEKYJIbI O€JIKa.
Obopyoosanue: CBETOBOU
MUKPOCKOII, MUKPOIIpENapaThl

KJIaCC OPTaHUYeCKUX COeIMHEHUII;
KJIacCU(UIUPOBATh UX MO
CTpOoeHHUIO (TI00YIISIpHBIE U
bubprIsipHbIe OCIKH),
HEePEUUCIIATh U XapaKTepH30BaTh
¢byHKIMN O6EIKOB

https://bio-
ege.sdamgia.ru/

6. ®epMeHTHI

omoJIorHuecKmne
KATaJIN3aToPbI

(1)

®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. CTpoeHue
dbepMeHTa: akTUBHBII LIEHTD,
cyOcTpatHas cierupuIHOCTb.
Kodepmentsl. Buramunbl. OTianymsy
(GhepMEHTOB OT HEOPTaHUYECKHUX
KaTaJan3aTOpOB.

JdemMoHcTpaumMu:

Tabauyst u cxemovr: «CTpoeHHE
bepmeHTay.

Obopyodosanue: 000py10BaHUE IS
POBEICHUS HAOTIOICHHIA,
U3MEpEHUIl, SKCIIEPUMEHTOB.
JlaGopaTopHble M MpaKTHYeCKHE
padoThI:

Jlabopamopnas paboma Ne 1.
«/3yueHune KaTalIuTUYECKOM
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHIIa3bl UM KaTanas3bl)»

PackpsiBath copepxkanue
TEPMUHOB U TIOHSATHIA: (DEPMEHTHI,
aKTUBHBII LIEHTp, cyOcTpaTHas
cnenu(pUIHOCTh, KOPEPMEHTHI,
OCJIKU-aKTUBATOPBI U OCIKHU-
WHTUOUTOPHI.

VYKa3pIBaTh OTIAMYUS PEPMEHTOB
OT HEOPTaHMYECKUX
KaTaJan3aTopOB.

OOBSCHATH POJIb (HEPMEHTOB B
(GYHKIIMOHUPOBAHHUH KUBBIX
CHCTEM, B IPOMBIIIUIEHHOCTH, B
MEAHIINHE, B TOBCEIHEBHON
JKU3HH YeIIOBEeKa

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.U

https://bio-
ege.sdamgia.ru/

7. YrieBoabl.
JIumuasl (1 1)

YrneBoasl: MOHOCaXapuabl
(rroko3a, pubo3a u
JIe30KCcUpr003a), Tucaxapyibl
(caxapos3a, J1akT03a) 1
noJicaxapupl (Kpaxma,
TJIMKOTEH, 1IEJUTI0JI03a).
buonornueckue pyHkunn
yIaeBoAOB. JInunuapt:
TpUTIULEpUbl, GOCPOTUIHUIBI,
crepouisl. ['unpoduibHo-
ruipoQoOHbIE CBOICTBA.
Buonornyeckue pyHkmu
munuaoB. CpaBHEHHE YITIEBOJIOB,
0EJIKOB U JIMIUIOB KaK HCTOYHHUKOB
SHEPTUHu.

JleMoHCTpanum:

Tabauywl u cxemol: «YTICBOABDY,
«JIunmuaeny.

Obopyoosanue. 060pyI0BaHUE TSI
NpOBEICHUS HAOJII0ICHUH,
WU3MEPEHHM, SKCIIEPUMEHTOB.

PackpriBath comepkanue
TEPMHUHOB U TIOHSTHMN: YTIICBOIBI,
MOHOCAXapuIbl, TUCAXAPUIBI,
noJIcaxapubl, TJII0K03a, prubdo3a,
Je30Kcupubo3a, caxaposa,
JIAKTO03a, MaJIbT03a, LIeJUTI0II03a
(kneTyaTka), Kpaxmall, IJIMKOT€eH;
JUNHUABL, TPUTTUIEPUIBI (KUDPBI,
Macna), pochomumnumsl,
CTEPOU/IBI.

XapakTepru3oBaTh YrieBOIbI,
JUTHUIBI KaK KJIACC OPTaHUYECKUX
COECTUHEHUN.

Knaccudunuposats yrieBoas u
JIUTIAIBI TI0 CTPOSHUIO;
MEePEeYUCHIaTh PyHKIUN YTIEBOIOB
1 JIUITHA]TOB.

Cxemaruuecku u300paxarhb
CTpOEHHE MOJIEKYJI YTJIEBOJIOB,
JTUTHIOB

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

8.
HyxkJienHoBbIE
KHCI0TBL. AT®D

Hyxnennossie kucnoter: JITHK u
PHK. HykneoTtuiel — MOHOMEPBI
HYKJICMHOBBIX KHCIOT. CTpocHHE U

PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUI:
JIe30KCUPUOOHYKIICHHOBAS

https://resh.edu.ru

https://sferum.ru



https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://resh.edu.ru/
https://sferum.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://resh.edu.ru/
https://sferum.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://resh.edu.ru/
https://sferum.ru/

(19

¢ynkmu JJHK. Crpoenue u
¢bynakun PHK. Buner PHK. AT®:
CTpOEHHE U PYHKIIHH.
JdemoHcTpanuu:

Iopmpemur: JIxx. Yotcon, O.
Kpuk, M. Yunkuuc, P.
DpaHKIIUH.

Tabnuywl u cxemol.
«Hyxneunossie kucnotsl. JJHK»,
«buocuntes 6enka», «CTpoeHue
MOJIeKYJIbl ATD».
Obopyodosanue: CBETOBON
MHUKPOCKOII, MUKPOITpenapaThl

kuciota (JHK),
PUOOHYKIIEMHOBASI KUCJIOTA
(PHK), nykneorun,
MOJIMHYKJICOTUAHAS LIETh
(MOMMHYKIICOTHT),
KOMIUIEMEHTapHOCTh, (YHKIHH
JHK (xpanenue u nepenaya
HaCJIEACTBEHHON MH(pOPMAITIH);
Buasl PHK (nndopmanmonnas,
TpaHCIIOPTHAsI, puOOCOMaIbHas);
anenosuntpudochar (ATD),
MaKpOIPTUYECKasi CBA3b.
XapakTepu3upoBaTh
HYKJIEMHOBBIE KHCIIOTHI KaK
XUMUYECKHE COCTUHEHUS U
HOCHUTEJIN HACJIEICTBEHHOMN
nH(pOpMaLIUH.

OtmeuaTh 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJI HyKJIEMHOBBIX KHCIIOT
(IHK, PHK) u AT®.
Cxemaruuecku n3o0paxarb
CTpPOEHHUE HYKJICOTHUIOB, MOJIEKYJI
HYKJIEMHOBBIX KUCIOT, ATD

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

9. UcTtopusi u
MEeTOIbI
U3y4eHust
KJIEeTKH.
Kaerounan
Teopus

(1)

[{uTonorus — Hayka O KJIETKe.
Kunerounas teopus — npumep
B3aUMOJIeHCTBUS uel U (pakToB B
HAy4YHOM I103HaHUU. MeTo bl
U3yYEHUs KIICTKH.
JdemoHcTpaumuu:

Ilopmpemur: A. JleBenryk, P. I'yk,
T. HIsamu, M. IIneigen, K. M.
bop, P. Bupxos.

ObopydosaHue. CBETOBON
MHUKPOCKOIT; MUKPOIIPENIapaThl
PacTUTENIbHBIX, )KUBOTHBIX U
OaKkTepuabHBIX KIETOK

PackpsiBaTh conepxanue
TEPMHHOB U NOHATUMN: KIIETKA,
LUTOJIOTHS; PACKPBIBATh
COAEp)KAHUE MTOJOKECHU N
KJIETOYHOU TEOPHH.
[lepeuuncnsars U XapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUEHUS
KJIETKU (TIPUTOTOBJIEHHUE CPE3OB,
OKpalllMBaHUe,
MHUKpPOCKOIIMPOBAHUE,
LHEHTPUPYTUpOBaHUE,
KyJIbTUBHUPOBAaHUE KJIETOK U
TKaHeM)

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.U

https://bio-
ege.sdamgia.ru/

10. Ki1eTka kak
LHEeJOCTHANA
JKMBasl CUCTEMA

(19

Knetka xak 1mieinoctHast xXuBas
cucrema. O01ue Npu3HaKu
KJIETOK: 3aMKHYTasl Hapy>KHast
memOpaHna, monekynsl JJHK kak
TEHETHUYECKUM arnmnapar, CUCTeEMa
cuHTe3a O6enka. TUIbl KIeToK:
JyKapuoTH4ecKas u
npokapuoruyeckasi. OcoOeHHOCTH
CTPOEHHUSI IPOKAPUOTUIECKOU
kJieTku. Knerounas crenka
6axrepuii. CtpoeHue
3YKaApUOTHUYECKON KIIETKH.
OcHOBHBIE OTINYHSA
pacTUTENIbHOM, )KUBOTHOM U
rpubHOil kieTku. [ToBepXHOCTHBIE
CTPYKTYpbl — KJIETOUHAsl CTEHKa,
[JIMKOKAINKC, UX (YHKLUH.

PackpsIBath conepxanue
TEPMUHOB U TOHATHH: KIETKH
(3ykapuoTuyeckas,
POKapUOTHYECKAs),
r1a3MaTHdeckast MeMOopaHa
(m1azmanemma), IIMKOKAIUKC,
TPAHCIOPT BELIECTB (I1aCCUBHBIM,
AKTUBHBIN ), SHAOIUTO3
(parounTo3, MUHOIUTO3),
HK30LIMTO3, KIETOYHAs CTEHKA,
HYKJIEOU].

CpaBHUBaTh MEX]Ty cOO0M
9YKapUOTHYECKHE U
MIPOKAPUOTUYECKUE KIETKH;
OTMEUaTh CXOJICTBO U pa3Iniusl B
CTPOEHHUH KJIETOK OaKTepui,
YKUBOTHBIX, PACTEHHH U TprOOB

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/
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[Mnazmatudeckas memOpana, e
CBOMCTBA U (PYHKITUH.
JleMoHCTpanum:

Ilopmpemeor: A. JleBenryk, P. I'yk,
T. IBanu, M. IIneigen, K. M.
bap, P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
JYKapUOTHUYECKON KIETKUY,
«CTpoeHue )KUBOTHOU KIIETKN»,
«CtpoeHue pacTUTEILHON
KieTkn», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.
Obopyoosanue: CBETOBOU
MUKPOCKOIT; MUKpPOTIpENnapaThl
PaCTHTEIbHBIX, )KUBOTHBIX U
OaKTepUaIbHBIX KIETOK

11. Ctpoenmne
JyKapHOTHYeC
KOH KJIeTKH

(1)

[urornasma u €€ opraHouIbl.
OaHoMeMOpaHHbIE OPTaHOMIbI
kaetku: JI1C, annapar ['onbxwy,
nu3ocomsbl. [loiryaBTOHOMHBIE
OpraHou/bl KIETKH:
MUTOXOHAPUH, TUTACTUIBI.
[TpoucxoxieHne MUTOXOHIPUNA U
ractul. Buael mnactua.
HememOpanHubie opra-HO-U/IbI
KJIETKU: puOOCOMBI, KIIETOUHBIN
LEHTP, LIEHTPUOJIH, PECHUYKH,
KTYTUKH. QYyHKIMN OpraHOUI0B
KJIeTku. Bxmtouenus. Anpo —
PETYJIATOPHBIN LIEHTP KJIETKH.
CrpoeHnue siapa: saepHas
00oJ10uKa, KapuoIiama,
XPOMAaTHH, SJPBIIIKO.
XpomocoMsl. Tpancnopt BelecTs
B KJIETKE.

JleMoHcTpanum:

Ilopmpempoi: A. JleBeHryk, P. I'yk,
T. llIBanu, M. Hlneigen, K. M.
bap, P. Bupxos.

Tabruywr u cxemvi: «CTpoeHue
DYKapUOTHYECKOU KIIETKN,
«CTpoeHue )KUBOTHOU KIIETKN»,
«CtpoeHne pacTUTEIbHON
KieTkn», «CtpoeHue
MIPOKAPUOTUYECKOU KIIETKUY,
«CtpoeHue siipa KIETKW».
Obopyoosanue: CBETOBON
MUKPOCKOIT; MUKPOIIPENapaThbl
pPacTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.
JlabopaTopHsblie
NpaKkTHYeCcKue padoThbl:
Jlabopamopnas paboma Ne 2.
«W3yuenne cTpoeHus KIETOK
pacTeHuH, KUBOTHBIX M OaKTEpHid

PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUH:
LUTOIJIa3Ma, OPraHOUbI,
suporazmaTraeckas cets (JI1C),
anrapar ['oyib1ku, JIN30COMBI,
BaKy0Jlb, MUTOXOHJIPHH,
IJIaCTU/IBI (XJIOPOIIACTHI,
XPOMOILIACTHI, JIEHKOIUIACTHI),
prOOCOMBI, MUKPOTPYOOUKH,
KJICTOYHBIN LIEHTP (LIEHTPOCOMA),
PECHUYKHU, KT'YTUKH, BKITFOUCHUS,
A1po, siAepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH,
SJIPBIIIKO, XPOMOCOMBI.
OnuceiBaTh CTpOEHUE
AYKapUOTHYECKOM KIIETKH 1O
M300paXCHUSIM U Ha
MHUKpOIpenaparax;
KJIacCU(UITUPOBATh OPTAHOU/IBI B
3aBUCUMOCTH OT OCOOEHHOCTEH UX
cTpoeHust (0JHOMEMOpaHHEIE,
JIByMeMOpaHHBbIE,
HeMeMOpaHHbIE);

OMHCHIBATh QYHKIIUHU KAXKIOTO
opraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOUHOE SAPO
KaK MECTO XpaHEeHHUsI, Ilepe/laun
(yIBO€HHE XpOMOCOM) U
peanu3anuu (TpaHCKPUIIIHUSA)
HACJIEICTBEHHOW WH(OpMaIIun
KJIETKHU.

[lepeuncnarb U ONUCHIBATh
KOMITOHEHTHI SJpa U UX (PyHKITUH.
CxemMaTHuuHO U300paKaTh
CTPOEHHE PACTUTEIBHON U
JKUBOTHOM KJIETKHU.

OOBACHATH OMOJIOTHYECKOE
3HaUYE€HHUE TPAHCIIOPTA BEILIECTB B
KJIETKE

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/



https://resh.edu.ru/
https://sferum.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

M0/ MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIIpenaparax U ux
OTIUCAHUE»

TEMA 4. )KUBHEJAEATEJBbHOCTbD KJIETKH (6 4)

12. Oomen
BellleCTB.
IlnacTuyeckui
o0MeH.
doTocuHTE3.
XeMocuHTE3 (2

1)

OOMeH BEIIECTB, HIIH
MeTabo0JIu3M. ACCUMUTISATINS
(mmactuyeckuil o0OMeH) 1
JTUCCUMMJIIALINS (SHEPTETUYSCKHUI
00M€H) — JIB€ CTOPOHBI €IMHOTO
nporecca merabonusma. Poib
3aKOHOB COXPAHECHHUS BEIECTBA
SHEPTIHHUH B TOHUMaHUHU
MeTabomm3ma. Tumnel oOMeHa
BEIIIECTB: aBTOTPOQHBIN U
rereporpodHbIi. Pois hepMeHTOB
B 0OMCHE BEIICCTB U
MIPEBPAIICHAH YHEPTUU B KIICTKE.
®orocunres. CBeToBas U
TEeMHOBas (a3bl (POTOCHHTE3A.
Peakiuu ¢hoTocuHTE3A.

D¢ dexkTuBHOCTH hOoTOCHHTESA.
3HaueHue POTOCHHTE3A JIsI
KU3HU Ha 3emite. Biausaue
yCIIOBUH cpefbl Ha GOTOCUHTE3 U
CIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacteHuii. XeMOCHHTES.
XeMOCHHTE3UPYIOIIHe OaKTePHH.
3HavYeHHE XEMOCUHTE3A ISt
’)KU3HU Ha 3emIie.
JdemoHcTpaumuu:

Ilopmpemur: K. A. Tumupsizes.
Tabauywl u cxemol.
«Xmopormacty, «DoTocuHTE3»

PackpsIBaTh conep:xanue
TEPMHUHOB U MOHATUN: 0OMEH
BEIIECTB U MPEBPAICHUE SHEPTUN
(MeTaboaM3M), aCCUMUIISATINS,
IUIACTUYCCKHUI OOMCH,
JTUCCUMUIIALINS, YHEPTeTUYECKU I
obMeH, ¢potocuHTe3, hoTONMU3,
dbochoprnpoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCHUHTE3.
OnuceiBath (HOTOCHUHTES,
MIPOIIECCHI, TPOTEKAIOIIUE B
CBETOBOH M TEMHOBOM (ase.
BBISBISATE IPUYIHHHO-
CJIEJICTBEHHBIE CBS3H MEXKIY
IIOTJIOIIEHUEM COJTHEYHOU
SHEPTUU XJIOPOPUIIIOM U
cuHTe30M Mosekyin ATO.
CpaBHUBATh UCXO/HbIE BEILIECTBA,
KOHEYHBIC MPOIYKTHI U YCIOBHS
MPOTEKAaHUS PEaKIHil CBETOBOI U
TEMHOBOH (ha3bl poTocHHTE3A.
CpaBuuBaTh GOTOCUHTE3 U
XEMOCHHTE3.

OneHuBaTh 3HAUCHUE
(dhoTOCHHTE3a U XEMOCHUHTE3a IS
JKW3HU Ha 3emie

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

13.
JHepreTuveck
uii oomen (1 4v)

DHepreTuyeckuii OOMeH B KIIETKE.
Pacmiennenue BeecTs,
BbIJIEJICHUE U aKKYMYJIMpPOBaHHE
DHEPrUM B KJIETKE. DTallbl
SHEPreTU4ecKoro oOMeHa.
I'mukonus. bpoxxenue u ero BUIBbI.
KucnopoaHoe okucnenue, uiu
KJIETOYHOE JIbIXaHHE.
OkucnurensHOe
dochopunupoBanue.

D¢ heKTUBHOCTH
HHEPreTHUECcKOro oOMeHa.
JdemoHcTpaumuu:

Tabruysl u cxemor: «Turel
MUTaHHU», «MeTaboIn3M»,
«Muroxonapus»,
«OHepreTuuecKuii 0OMeH»

PackpsIBath conepxanue
TEPMHUHOB U TIOHATHUH:
SHEPreTUYECKHil OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE
OpokeHue, CIUPTOBOE OPOKEHUE,
OMOJIOTHYECKOE OKUCIICHUE,
KJIETOYHOE JIbIXaHHE,
JTUCCUMUIIALINSA, (DEPMEHT.
XapakTepu30BaTb 0OMEH BELIECTB
U TIpEBpAIICHUE YHEPTUU
(MeTaboM3M) KaK OJTHO UX
CBOWCTB HBOTO.

[Tepeuncnars 0ocoOeHHOCTH
MJIACTUYECKOTO U
SHEPTEeTUYECKOro OOMEHa B
KJIIETKE; yCTaHABIUBATh
B3aMMOCBSI3b MKy HUMHU.
Pasnuyarh TUIIEI OOMEHA BEUIECTB
B KJIETKE: aBTOTPODHBIN 1

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/
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reTepoTpoQHBIi.

OnuceIBaTh Tanbl
SHEPreTHYECKOro oOMeHa
(TTOATOTOBUTEIIHHBIH,
OECKHUCIOPOIHBIN, KUCIIOPOIHBIN )
Y CPaBHHUBATh UX MEXIy COOOM.
XapakTepru3oBaTh peAKLINU
TJIUKOJIN3a, OpOKEHUS,
KJIETOYHOTO JILIXaHUSI; BBISIBIISITH
PUYHUHHO-CJICICTBCHHBIC CBSI3U
MEXKTy TITUKOJIA30M,
KJICTOYHBIM JIBIXaHUEM U
cuHTe30M Mosiekys ATO.
CpaBHuBaTh 3(HEKTUBHOCTH
OECKHCIOPOTHOTO U
KHCJIOPOJHOTO JTAroB

14. Buocunres

Peakuuu MaTpU4HOI0 CHHTE3a.

PaCKpLIBaTL COACPIKAHUC

https://resh.edu.ru

oesaka (2 1) I'enernueckas nHbopMaIus u TEPMUHOB U TIOHSTHH: TEH,
JIHK. Peanu3anus reHeTHUECKOM TCHETUYCCKUI KOJI, MAaTPUYHBIN https://sferum.ru
UH(OpPMAIIMHU B KIIETKE. CHHTE3, TPAHCKPHUIILIKS,
['eHeTHYECKHUI KOJI M €r0 CBOMCTBA. | TPAHCIISLMS, KOJOH, aHTHKOJIOH, https://www.yaklass
Tpa"cKkpunuums — MaTpUYHBIN pubocoma, HeHTpaIbHas 10rMa .ru
cunre3 PHK. Tpancisiius — MOJIEKYJISIPHOI OHOJIOTHH.
OounocuHTe3 Oeka. DTarbl OmnpenessiTh CBOWCTBA https://bio-
tpaHcisuu. KonupoBanue FEHETUYECKOr0 KOJa ege.sdamgia.ru/
aMHHOKHUCIIOT. Poss pubocom B (TPHUILIETHOCTD, OJJHO3HAYHOCTb,
OounocuHTe3e OenKa. BBIPOKICHHOCTD,
JleMOHCTpAIIUHA: YHHBEPCAIbHOCTD,
Ilopmpemui: H. K. Konb1os. HEIEPEKPBIBAEMOCTb,
Tabauyvl u cxemvr: «CTpoeHUE HETIPEPBHIBHOCTB ).
JHK», «Ctpoenue u OnuceIBaTh ATAMNbl peanu3aun
(YHKIIMOHUPOBAHUE TECHAY, HACJIEICTBEHHON HH(OPMAIUH B
«CuHres Oenkay, «Permukanms KJICTKE.
JHK», «I'eHeTndeckuii Kom». CpaBHUBATh peaKIIMA MaTPUUHOTO
Obopyodosanue: MoeNN- cunresa moJiekyn PHK u Genka B
ammukanuu «Y asoenue JJHK u KJIETKE
TpaHCKpUMIusmy, «buocunres
Oenka»
15. Hexnerounsie popMbI )KU3HU — PackpbIBaTh conepkaHue https://resh.edu.ru
HekJieTrounbie BUpYCHL. MIcTOpHS OTKPBITHS TEPMUHOB U TIOHATHIA: BUPYC,
¢opmbl :xku3am | BupycoB (/1. . IBanoBcKuit). BUPYCOJIOTHS, KallCH]L, https://sferum.ru
— BHUPYChI OcobeHHOCTH CTPOCHUS U OakTepuodar, BUpycC
(14) KU3HEHHBIH LUK BUPYCOB. UMMYHOJIe(UIINTA YeTOBEKa https://www.yaklass

bakrepuodaru. boneznn
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc
UMMYHOJIe(UINTA YETOBEKa
(BUY) — Bo3oyaurens CIIN da.
OOpatHasi TpaHCKPHUIIIHS,
peBepTasa, HHTerpasa.
[Ipo¢unaktrka pacnpocTpaHeHUs
BHUPYCHBIX 3a00JI€BaHUH.
JleMoHCTpanum:

Ilopmpemeor: J1. 1. IBaHOBCKUH.
Tabauywl u cxemoi: «Bupyco»,

(BHY), oHKOT€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (OpMY KU3HU;
0COOEHHOCTH CTPOEHUS U
’KU3HEHHBII IIUKJI BUPYCOB.
OnuchIBaTh KU3HEHHBINA IIUKIT
BUpyca UMMYHOIe(HUIUTA
YeJI0BEKa; Pa3inyaTh Ha PUCYHKaX
BTM (Bupyc TabayHOi MO3auKN),
6akrepuodar, BUY.
OO0O0CHOBEBIBAThH U COOIIONATE
MepbI MPOPUITAKTUKH

.ru

https://bio-
ege.sdamgia.ru/
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«baktepuodarny; «Ctpoenue u
JKU3HEHHBINM LIUKJI BUpYyCa
CII1a, 6aktepuodaray.
Obopyoosanue. MOJICIb
crpykrypsl JIHK; marautHas
Moienb-anmiaukanus «CTpoeHue
KJIETKN

pacnpocTpaHEeHUs! BUPYCHBIX
3a0oJeBaHul (peciupaTopHbIE,
KeITyI09YHO-KHUILICUHbIE, KICIICBOH
sanedamut, BUY-undexuns)

TEMA 5. PABSMHOXEHHWE U UHAUBUJYAJBHOE PASBUTUE OPI'TAHU3MOB (5 4)
16. KiteTo4HbIi UK, WK PackpsiBaTh conepikanue https://resh.edu.ru
Ku3HeHHBINH JKU3HEHHBIN UK KJIETKH. TEPMHUHOB Y MOHATHI: KJIIETOYHBIN
HUKJI KJIETKH. WuTepdaza u muto3. [Ipormeccsr, [UKJI, HHTEepda3a, peruIuKaIus, https://sferum.ru
Jlenenune MpoTeKaromue B uHTepdase. XpOMOCOMa, KapUOTHII,

KJeTKU. MuTO03

(1)

Pennukanus — peakuus
MarpuuHoro cunreza JJHK.
Ctpoenue XxpoMocoM.
XpOMOCOMHBII HAOOP —
KapHOTHIL. [UTIIoOnaHbIN 1
rarIOuIHbIA XPOMOCOMHBIE
HaOopbl. XpOMaTUIbI.
[{uTonornueckue OCHOBBI
Pa3MHOXKEHUS U
WHIUBUIYAJIBHOTO Pa3BUTHUS
OpraHu3MoB. [lenenue KieTku —
MuTo3. Craiuu MUTO3A.
[Tpouecchl, TPOUCXOASIINE HA
pa3HbIX CTAIUSIX MUTO3A.
buosiornueckuii CMbICI MUATO3a.
[TporpamMmmupyemas rudenn
KJIETKH — aIloITOo3.
JleMoHcTpanum:

Tabnuywl u cxemol: «KneTouHsIi
oKy, «Pemmukanms JHK,
«CTpoeHue XpoMOCOMBI»,
«MwuT03»; MarHuTHAsI MOJEITh-
anmukanus «/lenenue KieTkmny;
mojens JJHK.

Obopyoosanue: CBETOBOI
MH-KpPOCKOIT; MUKpOIIpenapar
«KapuokunHes B KJIETKax KOpelka
TyKay.

JlabopaTopHbie n
NpaKkTH4ye-cKkue padoThl:
Jlabopamopnas paboma Ne 3.
«Habmoieare MuTO3a B KIETKAX
KOHYHMKAa KOpelIKa JyKa Ha
TOTOBBIX MHUKPOTIpETapaTax»

TramJIONIHBINA, TUTITION THBIN
XPOMOCOMHBIN HabOD,
XPOMATHU/Ibl; MUTO3; €r0 CTAUU:
npodasa, meradasa, anadasa,
Tenodasa.

OnuceIBaTh )KU3HECHHBIN UK
KJIETKH; TIEPEUUCTISAT U
XapaKTepU30BaTh MEPUO/IbI
KJIETOYHOTO IIMKJIa, CPABHUBATh
UX MEXIY COOOM.

OnuceiBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB,
CpaBHUBATh XPOMOCOMHBIE
HaOOPHI KJIETOK.

CpaBHHMBaTh CTAANU MUTO3A.
Pasnuyath Ha MuUKpomnpenaparax u
PUCYHKAX CTaJHH MUTO3a.
PackpwiBath Ononornyeckuit
CMBICJI MUTO3a

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

17. ®opmbl
Pa3MHOKEHHSA
OpPraHu3MoB

(19)

DopMBI pa3MHOKEHUS
OpraHu3MoB: Oecronoe u
mossoBoe. Bue 6ecrionoro
pPasMHOXKEHUS: AeJICHUE HaJ[BOE,
M0Y-KOBaHUE OJHO- U
MHOTOKJIETOYHBIX,
CIopooOpa3oBaHMe, BETe€TATUBHOE
pasMHO)KeHue. McKycCTBEHHOE

PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUI:
pa3sMHOXEHUE, KJIOH, TI0JI0BbIE
KJIETKH (TaMeThl), SHIeKIIeTKa,
CIIEPMATO30M I, 3UI0Ta, ICICHHUE
HaJBOE, IOYKOBAHUE,
cropyJisiuus, pparMeHTaIus,
BEreTaTHBHOE Pa3MHOXKEHHE,

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-



https://resh.edu.ru/
https://sferum.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://resh.edu.ru/
https://sferum.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://bio-ege.sdamgia.ru/

KJIOHUPOBaHUE OPraHU3MOB, €r0
3HaueHue i cenekuuu. [lomosoe
Pa3MHOKEHHUE, €ro OTJIMYUS OT
Oecrnonoro.

JdemoHcTpanuu:

Tabauywt u cxemot: «Dopmbl
Pa3sMHOXKEHHSI OPIaHU3MOBY,
«/IBOMHOE OTUIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHU», «Jlenenue
KJIeTKH OakTepuity, «BereraruBHoe
pPa3sMHOXKEHHUE PACTECHUI»,
«CTpoeHHE MOJIOBBIX KJIETOK

CEMEHHOE Pa3MHOKCHHE,
OIIbLIICHHE, IBOMHOE
OTUTIOJIOTBOPEHHUE, TTOJIOBHIE
JKEIIe3bl, CCMCHHUKH, SHYHUKH,
OIUTIOJIOTBOPEHHUE (HAPYIKHOE,
BHYTpPEHHEE).

XapakTepu3oBaTh OCOOCHHOCTH H
3Ha4YCHHE OECITOJIOrO U IOJIOBOIO
CIoco00B Pa3MHOKEHUSI.
Brigenars BuanI 6€CIioaoro
Pa3MHOKEHUS;, BBISIBIISITH
B3aMMOCBSI3U MEX1y (popMaMu
croco0aMu pa3MHOKEHHUS U UX
OHOJIOTMYECKUM 3HAUCHUEM.
Brnanets npuémamu
BETE€TATUBHOI'O PA3MHOKEHUS
KyJbTYPHBIX pacTeHUl (Ha
IpUMepe KOMHATHBIX).
XapakTepru30BaTh MOJIOBBIC
KJICTKH: SHIICKICTKU,
CIIepMaTO30MIbI; BBISBIIATH
O0COOEHHOCTH MX CTPOEHUS

ege.sdamgia.ru/

18. Meiio3 (1 9)

Metio3. Ctaauu Meiiosa.
IIpoueccel, mpoucxoasuime Ha
cranusax Meiiosa. Ilosenenune
XPOMOCOM B MEHO3€.
Kpoccunrosep. buonoruueckuii
CMBICJI M 3HAaUEHUE MEi103a.
JleMoHCcTpanum:

Tabnuywl u cxemol: «Mero3».
Obopyoosanue: monens JIHK;
MarHuTHas MOJICJIb-aNTUIAKAIUs
«JleneHune KIeTKu»

PackpeiBath conep:xanue
TEPMHUHOB U ITOHATUI: MEHO3,
KOHBIOTAlUs XPOMOCOM,
nepekpécT (KpOCCUHTOBED)
XpOMOCOM, FaMETBHI.
XapakTepru3oBaTh MENO3 Kak
CHoco0 KJIETOYHOTO JAETICHHUS;
OMMCHIBATh MEH03 MO CTausAM;
CpaBHMBATh CTAIUHN MEHO03a U
MHUTO3a.

Pa3znuyare Ha pucyHKax craguu
MeH03a; pacKpbIBaTh
OuosIorn4ecKoe 3HaYeHue Mero3a

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.U

https://bio-
ege.sdamgia.ru/

19.
Oo0pa3oBanue u
pa3BuUTHE
MOJIOBBIX
KJIETOK.
OnjionoTrBopeH
ue (1 4)

I'amerorenes — mnporecc
00pa30BaHMs MOJIOBBIX KJIETOK y
JKUBOTHBIX. [1010BBIE KEne3bl:
CEMEHHHKH U SUYHUKH.
OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT
(cmepMato30m 1, SIUIIEKIIETKA) —
CIIEPMAaTOr€HE3 U OOTEHE3.
Oco0OeHHOCTH CTPOEHUS
AWLEKIIETOK U CIIEPMATO30UI0B.
OmnonorBopenue. [lapreHorenes.
JleMoHCTpanum:

Tabauywl u cxemor: «IIpsimoe u
HEMpsIMOE Pa3BUTHUEY,
«["ameToreHe3 y MIIEKOMUTAOIIUX
U YEJIOBEKaY.

Obopyodosanue: MOCIb
MeTada3Hoit XpOMOCOMBI;
MHUKPOCKOII, MUKPOTIpENapaThl
«CnepMaro30mibl

PackpsIBath conepxanue
TEPMHUHOB U TIOHATHUI:
raMeToreHes, CliepMaToreHes,
OOr€HE3, CIIEpMaTo30ul,
aKpOCOMa, SIUIIEKIIETKA, OJIIPHbIE
TeNbla.

XapakTepu3oBaTb 0COOEHHOCTHU
raMeTOT€HE3a y JKUBOTHBIX U €r0
CTa/IUH, TIOJIOBBIE KIIETKU
JKUBOTHBIX U OMMCHIBATh IPOLIECC
UX Pa3BUTHUS.

CpaBHUBaTh ClIEpPMATOreHE3 U
OOTeHE3.

OnuceIBaTh OMJIOIOTBOPEHHE,
OMoI0rMYecKoe 3HaYeHHe
OIIOIOTBOPEHUS

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
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MIJICKOITUTAIOIIET oY, « ANUIeKIIeTKa
MJIEKOITUTAOILIETO).
JlabopaTopHble n
npaKkTHYecKkue padoThbl:
Jlabopamopnas paboma Ne 4.
«3y4yeHue cTpoeHus MojoBbIX
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»

20.
NuauBuayann
HOE pa3BHUTHE
opranu3mos (1

)

WunuBuyansHoe pa3BUTHE
(oHTOTEHE3). DMOPHUOHATILHOE
pa3BuTHE (AMOpHOTEHE3). DTarbl
HMOpPHOHAIILHOTO Pa3BUTUSA Y
IIO3BOHOYHBIX JKUBOTHBIX:
npoOJeHue, racTpyJsiys,
opranorenes. [locramOproHaibHOE
pasButue. Tunel
HOCT-3MOPUOHATIBHOTO Pa3BUTHS:
psiMOe, HENPSAMOE (JIMUUHOYHOE).
Bnusinue cpenbl Ha pa3BUTHE
OpPraHu3MOB; (aKTOPHI, CIOCOOHBIE
BBI3bIBAaTh BPOKJCHHbIE YPOJICTBA.
Pocr u pazButHe pacTeHui.
OHTOreHe3 BETKOBOI'O PAaCTEHUS:
CTPOCHHE CEMEHH, CTaIuN
pa3BUTHSL.

JdemMoHcTpaumuu:

Tabruywr u cxemwvl: «OCHOBHBIE
CTaJuH OHTOTeHe3ay, «IIpsimoe
HEIPSMOE pa3BUTHEY, «/[BOTHOE
OIJIOZOTBOPEHHUE Y IIBETKOBBIX
pacTeHU»

PackpeiBath copepkaHue TEPMUHOB
U TIOHSTHM: OHTOTCHE3,
AMOpHOreHe3, 3UroTa, ApodieHue,
OmacToMepsl, MOpyJa, O1actyna,
OnacTolenb, racTpyia, Heilpya,
OpraHoreHe3; 3apO/IbIIIEeBbIC
JUCTKU: KTOJIepMa, Me30/iepMa,
SHTO/IEPMA; TOCTIMOPHOHAIEHOE
pa3BUTHE: IPSIMOE U HETIPSIMOE
(mmanHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIopa,
IBUIBIIEBOE 3€PHO, CIIEPMHH,
3apO/IbIIIEBbINA MEILIOK, IBOMHOE
OILJIOJJOTBOPEHHE.

Omnpenensars Tanbl
SMOPHOHAILHOTO Pa3BUTHUS
XOPJOBBIX Ha CXEMax U MmpernapaTax
Y OITUCHIBATH MPOIECCHI,
MIPOUCXOSIINE Ha KaXKI0M dTarle.
CpaBHUBATh EPHO/IbI OHTOI€HE3A,;
npsIMOE U HeTIpsAMoe (JINUMHOYHOE)
MOCTAIMOPHOHATIBHOE PAa3BUTHE,
3apOJIBIIIIH YeJI0BeKa U APYTUX
XOPIOBBIX.

OOBsCHATH OHONOTHYECKOe
3HA4YEeHUE Pa3BUTHS C
MeTaMop(h030M; OTPHUIIATEIBHOE
BIIUSTHUE aJIKOTOJIsl, HUKOTHUHA U
JPYTUX TEPATOTEHHBIX (PaKTOPOB Ha
pa3BUTHE 3apO/IbIIIa YETOBEKA.
OnuceiBaTh MPOLECC IBOHHOTO
OIJIOJJOTBOPEHUS Y LIBETKOBBIX
pacTeHuit

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.U

https://bio-
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TEMA 6. HACJIEACTBEHHOCTb U U3BSMEHUYUBOCTb OPI'AHU3MOB (8 u4)

21. I'enernka
— HayKa o
HACJIEACTBEHHO
CTU U
H3MEHYHBOCTH

(1)

[Ipeamer u 3a7aun r€HETUKH.
Ponp muTonorun u sMOpHOIOTHN
B CTAHOBJICHHM I'¢HETUKU. BKi1an
POCCUHCKUX U 3apyOeKHBIX
YYEHBIX B Pa3BUTHE T'€HETUKH.
MeTobl TEHETHKHU
(ruOpHUI0IOTHYECKHUH,
[MATOTeHETHYECKHIA,
MOJIEKYJISIPHO-TEHETUUECKU ).
OCHOBHBIE TEHETHYECKIUE
nmoHsaTHA. I eHeTnueckas

PackpbIBaTh conepkaHue
TEPMUHOB W TIOHSITHI: T€H, TCHOM,
TeHOTHUII, PEHOTHII, XPOMOCOMBI,
aJlJIeNIbHbIE TeHBI (aJljIenn),
rOMO3HI0Ta, FeTePO3UroTa,
JIOMMHAHTHBIN NpU3HaK (TeH),
periecCUBHBIN MPU3HAK (TEH),
YucTas JIMHUS, THOPH/I.
[TepeuncnsaTh U XapakTepU30BaTh
METO/BI TEHETUKH:
rUOPUIOTOTMUECKHM,

https://resh.edu.ru

https://sferum.ru

https://www.yaklass
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CUMBOJIMKA, UCTIONIb3yeMasi B
CXeMax CKpeIIMBaHMII.
JleMoHCTpanum:

Tlopmpemeor: I'. Menpnens, T.
Mopran, H. 1. Basunos, C. C.
Yereepukos, H. B. Tumodees-
Pecosckuii.

Obopyoosanue: MOACITb-
ammukanys « MoHOTHOpHTHOE
CKpelruBanuey, repoapuii «I'opox
IIOCEBHON»

IATOTCHETHUECKHUIA,
MOJIEKYJIIPHO-TEHETUYECKHU;
JIOMUHAHTHBIE U PELIECCUBHbBIC
MPU3HAKU PACTEHUU U )KUBOTHBIX.
ITonmp30BaThCS TeHETUYCCKOM
TEPMHUHOJIOTUEH U CUMBOJIUKOMN
JUIS 3aITMCH TEHOTHITMYECKUX CXEM
CKpEIIMBaHUS

22, 3aKOHOMEPHOCTH HaCIeI0BaHUS PackpbIBaTh conepkaHue https://resh.edu.ru
3aKoOHOMEpPHOC | TPU3HAKOB, YyCTaHOBJIECHHBIC [ . TEPMHHOB U TIOHSTHH:
™ MemnneneMm. Monoru6puaHoe MOHOTHOPHUIHOE CKpEIMBaHHE, https://sferum.ru
HaCJIeI0BaHHUSI CKpeIIBaHue. 3aKOH (eHOTUITYECKHE TPYIIIIBI,
MPHU3HAKOB. eIMHO00pa3us THOPUIOB MIEPBOTO | THOPHUIOJIOTHUCCKUAN METO/I, https://www.yaklass
Monorudpuax nokosieHus. [IpaBuio YHCTHIC JIMHUH, JOMUHUPOBaHHE  |.rU
oe JIOMUHUPOBaHUS. 3aKOH T'eHOB (IIOJHOE, HETIOJIHOE),
CKpelyrBaHue pacierieHus IPU3HAKOB. paciierieHle B IOTOMCTBE. https://bio-
(1 49) ['urmoTe3a 9YMCTOTHI TaMeT. OnuceiBaTh METOJTUKY ege.sdamgia.ru/

[TonHOE ¥ HEnoaHOE npoBezieHus [. MeHieneM ornbIToB

JIOMHUHHPOBAHUE. 10 U3YYCHUIO HACIICIOBAHUS

JleMOHCTpAaINu: OJTHOM TIapbI IPU3HAKOB Y TOpOXa

Ilopmpemur: I'. Mennens. ITIOCEBHOTO.

Tabnuywt u cxemo: PackpbIBaTh conepikaHie 3aKOHOB

«MoHOrudpuHOE CKpEIIUBaHNE ennHO00pa3usi THOPUIOB TIEPBOTO

U €r0 IUTOICHETHYECKasi OCHOBa», | TOKOJICHUS M 3aKOHA

«3aK0H pacuIeIUICHHS U €T pacIieIuICHHSI.

IIUTOTEHETHYECKast OCHOBA, OOBSICHATH THIIOTE3y YHCTOTHI

«3aKO0H YHCTOTHI TAMET. ramer.

Obopyooeanue: Mmoaenu- 3anuchIBaTh CXEMBI

anmiMKanuu « MOHOTHOpUIHOE MOHOTHOPHIHOTO CKPEIINBAHHUS,

cKkpemuBanuey, «HermomHoe OOBSCHSATD €0 UTOJIOTHYECKUE

JIOMHUHUPOBAHUEY; TepOapHii OCHOBBI U pelIaTh TeHETUICCKUE

«["opox moceBHOI» 33714l Ha MOHOTHOPHTHOE

CKpEIIMBaHKE

23. JuruOpuaHOE CKpeIIMBaHKE. PackpsiBaTh conepikaHue https://resh.edu.ru
JurnépugHoe 3aKOH HE3aBHCUMOTO TEPMHHOB M TIOHSTHH:
CKpelmMBaHue. | HAcJCeJOBaHHs MPU3HAKOB. JUTHOPUIHOE CKPEIIMBaHHUE, https://sferum.ru
3akon LluroreHeTHUECKHE OCHOBBI aHAIM3HPYIOIIee CKPEIIHBaHHeE.
HE3aBHCHMOI0 JTUTHOPHTHOTO CKPEIINBAHUS. OnwuceiBath onbITe ['. Mennens https://www.yaklass
HACJIeI0BaAHUS AHanusupyloniee CKpenBaHue. 10 U3yYCHUIO HACIIEIOBaHUs IBYX |.rU
NPU3HAKOB Hcnonp3oBanue nap MpU3HAKOB y ropoxa
(149) AHATM3UPYIOMIETO CKPEIIMBaHUS MTOCEBHOTO. https://bio-

JUTSL OTIPEJICIICHHS TeHOTHTIA
ocoou.

JdemoHcTpaumuu:

Ilopmpemur: I'. MeHnens.
Tabauyvl u cxemo.
«JluruOpuaHOE CKpEIUBaHUEY,
«lluTonorudeckne OCHOBBI
JUTHOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOACIb-
anmuakanus «luruopuaHoe
CKPCIIBAHHE)

PackpsIBaTh conepkaHue 3aKOHa
HE3aBHCHMOT'0 HaclleJOBaHU
MPU3HAKOB.

[IpuMensATh MaTEMATHYECKUI
pacuéT ¢ MMOMOIIBI0 METO1A
[IEPEMHOKEHUS BEPOATHOCTEN U
3aITHCh C TIOMOIIBIO
(EeHOTUTTNYECKUX PAJTUKATIOB
pacIIEIUICHHs] TPU3HAKOB Y
MIOTOMKOB IO (heHOTUIy U
TE€HOTHUITY.

ege.sdamgia.ru/
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3anuceIBaTh CXEMBI
JTUTHOPHUIHOTO CKPEIUBAHUS,
OOBSACHATH €ro IIUTOJIOTHYECKHE
OCHOBEI U pemaTL TCHECTUYCCKUC
3a/1auu Ha AUTHOPUIHOE
CKpeluBaHue

24,
CuenjieHHO€e
HACJIeIOBaHHE
npusHakos (1

1)

CuenneHHoe HaclleJOBaHHUE
npusHakoB. Pabora T. Moprana
10 CLEIIJIEHHOMY HAaCJIe10BaHUIO
reHoB. Hapymenue cuenienus
TEHOB B pe3yJIbTaTe
KPOCCHUHIOBEpa. XPOMOCOMHAs
TEOpUsl HAaCJIEICTBEHHOCTH.
['eneTnueckue KapThl.
JdemMoHcTpaumuu:

Topmpemuwi: T. Mopras.
Tabnuywl u cxemol. «Mero3»,
«l'eHeTHUeCKHe KapThl PACTCHU,
JKUBOTHBIX U YEJIOBEKA,
«B3anmonencTBre aJlIeIbHbIX
TEHOBY.

Obopyodosanue: MUKpoOTpenapar
«po3zoduna» (Hopma, MyTauu
(GOpMBI KpbUIbEB U OKPAacKH Tela),
MUKPOCKOIT; MOJENb-aNIINKaUs
«IIepexpéct xpomocom».
JlabopaTopHble n
NpaKkTHYecKue padoTbl:
Jlabopamopnas paboma Ne 5.
«M3y4deHnue pe3ynbTaToB
MOHOTHOPUIAHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y
Ipo30(UIIbl HA TOTOBBIX
MHUKpOIIpenaparax»

PackpsIBaTh conpep:kanue
TEPMHMHOB U IIOHATUI: CLEIUIEHHOE
HACJIEI0BAHNE IPU3HAKOB,
PEKOMOMHALIUS TE€HOB,
TE€HETUYECKUE KapThl XPOMOCOM,
MOpraHuja.

Ha3zbiBaTh OCHOBHBIE MTOJIOKEHHUS
XPOMOCOMHOM TEOPUH
HacneacTBeHHOCTH T. Moprana;
pacKphIBaTh COiep KaHue paboThI
T. Moprana no cuerjieHHOMy
HACJIEJOBAHUIO T€HOB Y IPUYHMHBI
HapyLIEHUsI CLEIIIICHUS] MEXKIY
TEHAMH.

3anuchIBaTh CXEMbI CKPELIUBAHUS
IIPY CLEIUICHHOM HacJIeZIOBAHUU,
OOBSACHATH NPUUYUHBI
pEeKOMOMHAIIUY TE€HOB,
ONPEAEIIATh YUCIIO FPYIIT
CLICIIJICHUS T€HOB; pPellaTh
TEeHETUYECKHUE 3a7ja4l Ha
CLEIUICHHOE HACIEI0BaHUE

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

25. I'eneTrnka
noJia.
HacaenoBanue
NPU3HAKOB,
CHeIJIEHHBIX C
noJsiom (1 v)

I'enernka nmona. XpoMoCOMHOE
omnpezaeseHue mnojga. AyTocoMbl U
MIOJIOBBIE XPOMOCOMBI.
I'omorameTHbIE 1
reTeporaMeTHbIe OPraHU3MBbI.
Hacnenosanue npusHakoB,
CLEIIJIEHHBIX C MOJIOM.
JdemoHcTpaumuu:

Hopmpemuwr: I'. Mennens, T.
Mopran, H. 1. BaBuios.
Tabnuysl u cxemor: «I'eHeTHKa
10J1a», «3aKOHOMEPHOCTH
HaCJIEe0BaHMS, CLIETUIEHHOTO C
nosiom», «KaproTturiel yemoBeka u
KUBOTHBIX»

PackpsIBaTh conpep:kaHue
TEPMUHOB U ITOHATHUM:
XPOMOCOMHBIN Ha0Op, ayTOCOMBI,
ITOJIOBBIE XPOMOCOMBI,
TOMOTraMETHBIH 110171,
TeTepOTraMeTHBIN ITOJI, CLETUIEHHOE
C II0JIOM HacCJIEI0BAaHUE
IIPU3HAKOB.

OOBACHATH HUTOIOTUYECKHE
OCHOBBI XPOMOCOMHOTO
MEeXaHu3Ma OIpECIICHUs 110J1a Y
Pa3INYHBIX OPTraHNU3MOB.
CpaBHUBATh 3aKOHOMEPHOCTHU
HaCJEeI0BaHUS IPU3HAKOB,
CLEIUICHHBIX U HE CLEIJICHHBIX C

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/
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ITIOJIOM.

PemiaTte reneruueckue 3agaud Ha
HacJI€JO0BaHUEC CUCIIVICHHBIX C
I1OJIOM IIPU3HAKOB

26. N3menynBoCcTh. Bujbl PackpsiBaTh conepikanue https://resh.edu.ru
HN3MeHYMBOCTHL | M3MEHUYHMBOCTH: TEPMUHOB U TIOHSITHIA:
. HEHACJIeICTBEHHAS U M3MEHUYHUBOCTD, HACCACTBEHHAS https://sferum.ru
Henacnencrse Haclie/ICTBeHHas1. Poib cpelbl B W3MEHYMBOCTb, HCHACIICJICTBEHHAS
HHAA HEHACJIEICTBEHHOMH H3MEHYUBOCTD, https://www.yaklass
U3MEHYHBOCTD U3MEHYMBOCTU. XapaKTePUCTHKA MO TU(UKAITTOHHAST .ru
(19) MOAU(PUKAITMOHHON W3MEHYHUBOCTh, BAPUALIMOHHBII

M3MEHYMBOCTH. BapuarioHHbIi psizl, BApHAIIMOHHAS KpUBasi, https://bio-

pSI ¥ BapHUAIlMOHHAS KPUBAsl. NpU3HAK, HOPMA PEaKIIHH, ege.sdamgia.ru/

Hopwma peakiuu npusHaka. KOJINYECTBEHHbBIE H KAYECTBEHHBIC

KonnvecTBeHHbIC U MIPU3HAKH.

Ka4eCTBECHHbBIE MPU3HAKU H UX KnaccugunupoBatb BUIbI

HopMa peakiuu. CBoiicTBa W3MEHYHUBOCTHU U BBISBIISITH UX

MOAM(UKAITMOHHON OHMoIOrnyecKmue 0COOEHHOCTH.

W3MEHYUBOCTH. [lepeuncnars cBoKcTBa

JleMOHCTpAIIUHA: MOTU(PUKAITHOHHON

Tabauywvl u cxemsi: «Buapl U3MEHUYUBOCTH U OOBSCHSATH €€

U3MEHYUBOCTIY, 3HA4YCHUE JIJIsI OPTaHU3MOB.

«MonudukanmonHas Pa3nnuath KOJIM4UECTBEHHEIE U

U3MEHYUBOCTB. Ka4eCTBEHHbBIC MPU3HAKU; CTPOUTH

JlabopaTopHbie u BapHallOHHBINA psi,

NpaKTH4YecKue padoThl: BapHaIlMOHHYIO KPUBYIO,

Jlabopamopnas paboma Ne 6. BBIYUCIIATH CPEIHEE 3HAUCHUE

«M3ydyenne Moau(pUKanOHHOM MpHU3HAKa

U3MEHYHUBOCTH, IOCTPOCHUE

BapHUaIMOHHOTO Psijia U

BApUALIMOHHON KPUBOI»
217. HacnencrBenHasi, wiu PackpsiBaTh conepikaHue https://resh.edu.ru
HacaencrBenn TCHOTHITNYECKAsl, U3MECHUNUBOCTb. TEPMUHOB U TIOHSTHIA:
as KomOuHaTuBHAsg H3MEHYUBOCTb. HAaCJIEICTBEHHAs] NU3MEHYMBOCTD, https://sferum.ru
U3MEHYHBOCTD Meiio3 1 1MoJIOBOM TpOIIecc — KOMOWHATHBHAsI U3MEHUUBOCTD,
(19) OCHOBa KOMOMHATHBHOMN MyTaI[MOHHAsI ©3MEHYHBOCTb, https://www.yaklass

M3MEHUYMBOCTH. MyTalnoHHast
u3MeHYnBOCTh. Knaccudukanus
MyTalUi: TeHHBIE, XPOMOCOMHBIE,
reHomHsble. YacToTa U IpUYHHBI
MyTanuii. MyrareHHsie pakTopbl.
3aKOH TOMOJIOTUYECKHUX PSI/IOB B
HACJIEACTBEHHON U3MEHYUBOCTU
H.W. BaBunosa. Baesnepnas
HACJIEICTBEHHOCTD U
U3MEHYUBOCT.

JleMoHCTpanum:

Ilopmpempur: I'. ne @pus, H. N.
Basunos.

MYyTaHT, MyTallMH: T€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE;
MOJIUTUIOU U, aHEYTUTOUAMS,
MyTareHsbl.

Xapaktepus3oBaTh
HACJIEJICTBEHHYIO N3MEHYHBOCTb;
(dbopMyIHpOBaTh 3aKOH
TOMOJIOTHYECKHUX PSIOB B
HacJIeICTBEHHOW M3MEHYNBOCTH
H. U. BaBunoBa u 0OBICHSTE €0
3HaYeHHUE 711 OMOJIOTUH U
CEJIEKIIUH.

Knaccudunupoats MyTanuu:

.ru

https://bio-
ege.sdamgia.ru/
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Tabnuywl u cxemoi:
«MyTalmoHHas U3BMEHYUBOCTDY.
ObopyoosaHue: MUKPOCKOII,
MuKpornpenapar «/pozoduna»
(HOpMa, MyTaluu GOPMBI
KPBUIBEB U OKpacKa Tena);
KOMHATHBIE PACTEHUS C ECTPOH
OKPACKOM JIHCTHEB.
JlabopaTopHble n
npaKTHYecKkue padoThbl:
Jlabopamopnas paboma No 7.
«Ananu3 MmyTanui y 1po30Quist
Ha FOTOBBIX MUKPOIIpEapaTax»»

TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE
— U IPUBOJIUTH MPUMEPDI
MyTaluu.

OOBACHATD MPUUUHBI
BO3HUKHOBEHUS MYTAallU, POJIb
(baKkTOpOB-MyTareHoB.
CpaBHUBATH BUBI MyTaIIUN;
BBISIBJISITH IPUYHHBI
HaCJIeACTBEHHOM N3MEHUYHUBOCTH,
MCTOYHUKU MYTareHOB B
OKpY’Karolien cpesie (KOCBEHHO)
XapakTepu30BaTh BHESIEPHYIO
HACJICJICTBEHHOCTh U
M3MEHYUBOCTD

28. I'eneTnka
yesaoBeka (1 u)

I'enetuka yenoBeka. Kapuorun
yestoBeka. OCHOBHBIE METOIBI
T€HETHKH YeJIOBEKA:
TeHEaJIOTUYCCKUM, OJIM3HEI[OBBIM,
LIUTOI€HETHYECKUH,
OMOXUMHYECKHI, MOJIEKYJISIPHO-
reserndeckuii. CoBpeMeHHOe
onpeieNIeHue TeHOTHUIIA:
MOJITHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEHOTUITUPOBAHKE, B TOM YHCIIE C
nomoiupro I11[P-ananuza.
Hacnencreennnie 3a00/1€BaHus
yeJI0BeKa: TeHHbIE 00JIE3HH,
00JIe3HHU C HACIIECICTBEHHOM
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue U TeHepaTHBHbBIC
MyTaruu. CTBOJIOBBIE KJIETKH.
[TpuntMIEI 370pOBOTO 00pasza
JKA3HU, TAaTHOCTUKH,
npOQUTAKTUKY U JICYCHUS
reHeTUUeCcKHuX 0oJie3Heil. Menuko-
TeHEeTUYECKOE KOHCYJIbTUPOBAHHUE.
3HaueHne MEIUIMHCKON T€HETUKHU
B MIPEIOTBPAIIICHUH U JICUCHUN
FeHETHYECKHUX 3a00JIeBaHUMA
YyeJIoBeKa.

JleMoHCTpanum:

Tabauyvl u cxemo.
«HacnenoBanue pesyc-hakropar,
«"eHeTHKa TPy KPOBWY.
JlabopaTopHbIe U NIpaKTHYeCKHUe
padoThI:

Ilpaxmuueckas paboma Ne 2.
«CocraBlicHHE U aHAIIN3
POJIOCIIOBHBIX YETIOBEKa)

PackpriBath comeprkanue
TEPMHUHOB Y TIOHATUN: KAPUOTHUIT
YeNoBeKa, [IMTOr€HETUYECKUI
METO/, TeHEeaTOTMYeCKIN METOI,
OMOXMUMHYECKUN METO/,
OJIM3HELOBEINA METO/,
HACJIEICTBEHHbIEC OOJIE3HU
(MOHOTEHHBIE, C HACJIEACTBEHHOMN
MPEIPaCIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-
TeHETUYECKOE KOHCYJIbTUPOBAHHUE.
[Tepeuuncnsate 0COOEHHOCTH
M3YYECHUS TCHETUKH YEIOBEKa,
MIPUBOJIUTH TIPUMEPHI
HACJIEJICTBEHHBIX 3a00JIeBaHUI
YeJIOBEKa, XapaKTepHU30BaTh
METOJIbI UX MPOPUITAKTHKHY;
000CHOBBIBATh 3HAUEHHUE MEJIUKO-
T€HETUYECKOTO
KOHCYJIbTUPOBaHUS.

BhIsSBISTE 1 CpaBHUBATH MEXTY
€000 TOMUHAHTHBIC U
peliecCUBHbBIE MPU3HAKHU YEIOBEKa.
CocTaBiaTh U aHAJIN3UPOBATH
POJIOCTIOBHBIE YETIOBEKA

https://resh.edu.ru
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https://www.yaklass
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29. Cenexknus
KaK HayKa u
npouecc (1 )

Cenexuus Kak Hayka U Ipo1iecc.
3apoKICHUE CENEKIINU U
nomectukauus. Yuenue H. M.
BasuioBa o nentpax
IIPOUCXOXKAECHUS U MHOT000Opa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbl
IIPOUCXOXKACHUS JOMALTHUX
*KUBOTHBIX. CopT, mopoza,
HITAMM.

JdemoHcTpanuu:

Iopmpemuwr: H. . BaBunos.
Tabnuysl u cxemul: KapTa
«enTpbl MHOTOOOpa3Us U
IIPOUCXO0KICHHS KYJIbTYPHBIX
pacteHuin», «Ilopoasl toManHux
JKUBOTHBIX», «COpTa KyJbTYypPHBIX
pacTeHun».

Obopyoosanue: MyJsDKA TUIOJIOB
Y KOPHEIUIOJ0B TUKUX (GOpPM U
KyJbTYPHBIX COPTOB PaCTEHUI;
repOapuit
«CenbCKO-X035ICTBEHHbBIE
pacTeHus»

PackpsIBaTh conep:kanue
TEPMUHOB U MTOHATUM: CEIEKLINS,
COpT, OPOJA, IITAMM,
JIOMECTUKALIMS, WU
0J/IOMAIlTHUBAHUE, LICHTPbI
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYpPHBIX PAaCTEHUU U
KUBOTHBIX, THOPHUIN3ALINS,
MCKYCCTBEHHBIH 0TOOD.

Ha3piBaTh 1 cpaBHUBATH
OCHOBHBIE 3TaIlbl Pa3BUTHUS
CEJIEKLIHH.

Nsnarars yuenue H. Y. BaBunosa
0 LIEHTPaxX IPOUCXO0XKICHUS
KYJBTYpPHBIX PAaCTEHUI; pa3inyaTh
LEHTPBI HA KapTe€ MUPA, CBA3BIBATh
UX MECTOIIOJIOXKEHHUE C OYaraMu
BO3HUKHOBEHHUSI IPEBHENUIINX
[UBUIN3ALMUHA.

CpaBHMBaTh COPTa KyJIbTYPHBIX
pacTeHuil, TOpOJIbl JOMAITHUX
JKUBOTHBIX U UX JUKHUX IPEIKOB.
OrneHuBaTh poJib CEJIEKINU B
o0ecre4eHny MpoJ0BOIBCTBEHHON
0€3011aCHOCTH YEJIOBEYECTBA

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru
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30. Meroanl u
JOCTHKEHHS
ceJeKInn
pacreHuii u
JKHBOTHBIX

(19

CoBpeMEeHHbIE METO/IbI CEIEKLIUH.
MaccoBblil 1 UHIUBULY ATbHBIN
OTOOPBI B CETIEKIIUU PACTEHUN U
JKUBOTHBIX. OIIEHKa IKCTEPhEPA.
biuskopoacTBeHHOE
CKpelIMBaHUE — UHOPHUIUHT.
Yucras nuaus. CKpelBaHue
YUCTHIX TUHUU. ['eTepo3uc, nin
rubpuanas cuia. HepoactsenHoe
CKpEeIIMBaHUE — ayTOPUJIUHT.
Otpanénnas rubpuau3anus u eé
ycnexu. FIcKkycCTBEHHBIM
MyTareHe3 u noJiy4yeHue
MOIUIIIONAO0B. JloCTHXKEHUS
CEJIeKLIUU PACTEHUH, )KUBOTHBIX 1
MHUKPOOPTaHU3MOB.
JleMoHCTpanum:

Ilopmpemsi: 1. B. Muuypums, 1.
. Kapnieuenko, M. ®@. lBaHoB.
Tabauywl u cxemor: «OToanéHnas
rubpuan3anusy, «PaboTsl
akagemnka M. @. UBaHoBay,
«Tonmunmonausi».

Obopyoosanue: MyJISHKU TIII0JI0B
¥ KOPHEIUIO0B TUKHUX (GOpM U
KYJBTYPHBIX COPTOB PACTEHUM.
JlabopaTopHble n
NpaKTH4ecKue padoTbl:
IAxekypcus « OCHOBHbIE METO/IbI U
JOCTH>KECHUS CEJIEKIIMU PACTEHUM

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
HCKYCCTBEHHBIH 0TOOP, MacCOBBII
0TOOp, MHAUBUIyaJIbHBIN 0TOOD,
IKCTEphEP, OJIM3KOPOJICTBEHHOE
CKpEIBaHNe, YUCTAs JTMHUS,
reTepO3UC, HEPOJICTBEHHOE
CKpEeIMBaHHE, NCKYCCTBEHHBIH
MyTareHes, MOJIUIIIOUIbI.
CpaBHuUBaTh GOPMBI
HCKYCCTBEHHOT'O 0TOOpa
(MaccoBOro ¥ MHAUBUIYAIBHOIO),
BUJIbI THOPUAN3ALIUT
(6ITM3KOPOCTBEHHOMN U
OTJIaIEHHOM ), CITOCOOBI
MOJIyY€HHUS MTOJIUIIIIOUIOB.
[TpuBOANTE IPUMEPHI
JIOCTH>KEHHUH CEJIEKIIUN PACTEHUI
Y JKUBOTHBIX

https://resh.edu.ru
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Y ’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIINIO, TNIEMEHHYIO (hepMy,
COpTOHCHBITaTeHBHBIﬁ Y4acCToK, B
TETUINYHOE XO3SIHCTBO,
71a00paTOPUIO arpOYHUBEPCUTETA
WX HAYYHOTO LIEHTPA)»

31.

buorexnoJjgorun
51 KaK 0TPacJib
MPOU3BOACTBA

(1)

buoTtexHonorus kak orpacib
IIPOU3BOJACTBA. | 'eHHas
WHXXEHepUs. DTarbl CO3/1aHus
pexomOunantaon [IHK u
TPaHCTEHHBIX OPTaHU3MOB.
Kiterounas unxenepus.
KrneTouHsie KyIbTypHlI.
MUKpPOKJIOHAIBHOE Pa3MHOKEHHE
pactenuii. KimonupoBanue
BBICOKOITPOAYKTHUBHBIX
CEJIbCKOXO03SUCTBEHHBIX
OpraHU3MOB. DKOJOTUYECKUE U
studeckue mnpodiemsl. [MO —
TE€HETUYECKHU

MO (UIIMPOBAHHBIE OPTAHU3MBI.
JdemoHcTpaumuu:

Tabauywvl u cxemwvi: «OOBEKTHI
onorexnonoruny, «Kietounnie
KYJBTYPbI U KJIOHUPOBAaHHUEY,
«KoHCcTpynpoBaHue u nepeHoc
TEHOB, XpPOMOCOM»

PackpriBath conepxanue
TEPMUHOB U ITOHATHUM:
OMOTEXHOJIOT U, KJIETOUHAs
WHXEHepUsl, TeHHasl NHXKEHEepHUs,
KJIOHUPOBaHUE, TPAHCTECHHBIE
opranu3mel, 'MO (reneruuecku

MO (PUIIMPOBAHHBIE OPTAHU3MBI).

XapakTtepus3oBaTh
OMOTEXHOJIOTHIO KaK OTpacilb
MIPOU3BOJICTBA, OCHOBHBIC
JOCTHKEHUSI OMOTEXHOJIOTUHU B
00J1aCTH TTPOMBIIIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA U
MeaUIUHBL. [lepeuncnaTs u
XapaKTepU30BaTh OCHOBHbIE
METOMBI M JJOCTHKEHUS
OMOMH)KEHEPHH.

OO6cCy)1aTh SKOJIOTUYECKUE U
ATUYECKHE aCIEKThl HEKOTOPBIX
UCCIIEIOBaHUM B 00J1acTH
OMOTEXHOJIOTUHU (KIOHUPOBAHUS,
HCKYCCTBEHHOTO
OIJIOJJOTBOPEHMSI, HAIIPABJIEHHOTO
M3MEHEHHS TeHOMA U CO3JIaHHS
TPaHCTEHHBIX OPTaHU3MOB)

https://resh.edu.ru
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11 KJIACC

1 4 B Henento, Bcero 34 4, U3 HUX 2 4 — PE3epPBHOE BPEMsI

Tembl ypokos
U KOJINYeCTBO
4acoB

OcHoBHOe cogep:kanue

IInanupyemsblie BUABI y4eOHOI
AeATeIbHOCTH 00y4aroMXCsH

0P
3JIeKTPOHHbIE
(uudposrie)
oOpa3oBaTejibHbIE

pecypcbl

TEMA 1. DBOJIIOLIUOHHASI BUOJIOTHS (9 1)

1. DBoJIOLHUA U
METO/bI e€

[TpennmochuIKy BOSHUKHOBEHUS
HBOJIFOLIUOHHOU TEOPHH.

PackpeiBath conepkanue
TCPMHUHOB U HOHSATHIH: 3BOJIFOIIUA,

https://resh.edu.ru
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usydenns (1 4)

DBOJIIOIIMOHHAS TEOPUS U €€
MecTo B 6uosoruu. BiusHue
HBOJIFOLIMOHHOM TEOpUU Ha
pa3BUTHE OMOJIOTHH U APYTUX
HayK. CBUETENBCTBA 3BOJIOLUY.
[TaneonTonmornyeckue:
II0CJIEI0BATEbHOCTD TOSBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM
JICTOTIHCH, TIEPEXOTHBIC (POPMBI.
buoreorpaduyeckue: cxoacTBo U
paznuuue dayH u diaop
MaTEPUKOB U OCTPOBOB.
DOMOPHOIOTHYECKHE: CXOICTBA U
pa3ianurs SMOPUOHOB Pa3HBIX
BUJIOB I103BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE:
FOMOJIOTMYHBIE, aHAJIOTMYHBIE,
pYJIUMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJIEKYIISIPHO-
OMOXMMHYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00INYECKUX
IyTeN y BCEX )KUBBIX OPraHU3MOB.
JdeMoHcTpanum:

Ilopmpemur: K. JIunnen, XK. b.
Jlamapk, Y. apsus, B. O.
Kosanesckuii, K. M. bap, 3.
I'ekkens, @. Mrommep.

Tabnuywl u cxemol: «Pazpurue
OpPraHMYECKOI0 MUpa Ha 3eMiey,
«3apobIIN MO3BOHOYHBIX
JKUBOTHBIX», «APXEONTEPUKCH.
Obopyodosanue:
ouoreorpaduueckas KapTa MUpa;
KosuteKus «DopMbl COXpaHHOCTH
MCKOTMIAeMbIX KUBOTHBIX U
pacTeHMiD»; BiIa)KHbIE NpenapaThl
«Pa3BuTne HacekoMoro»,
«Pa3BuTHE JATYIIKA»

nepexoaHbie HOpMBI,
(buitoreHeTHYECKHE Psizibl, BUABI-
SHJIEMUKH, BUBI-PEITUKTHI, 3aKOH
3apOBIIIEBOTO CXO/CTBA,
OMOTr€HETUYCCKHUI 3aKOH,
TOMOJIOTMYHBIE ¥ aHAJIOTUYHbIE
OpraHbl, pyAUMEHTAapHbIC OPraHbl,
aTaBU3MBI.

[TepeuncasiTb OCHOBHBIE 3TAIIBI
Pa3sBUTHSL SBOJIIOLIUOHHON TEOPUH.
XapakTepHu30BaTh CBUICTEIBCTBA
HBOJIFOLMH: [1AJIEOHTOJIOTUYECKHUE,
ouoreorpaguyeckue,
HMOPHOIOrHYECKHE,
CPaBHUTEIIbHO-aHATOMHYECKHE,
MOJIEKYJISIPHO-OMOXMMHUYECKHE.
IIpuBOAUTE IPpUMEPHI
HEepexoaHbIX (OPM OpraHU3MOB,
(bUIIOreHeTHYECKHIX PSIOB.
[TpuBOANUTE POPMYITUPOBKH
3aKOHOB OMOT'€HETUYECKOTO U
3apO/IBIIIEBOTO CXOJCTBA

https://sferum.ru
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2. UcTopust
pa3BuTHus
npeacTaBJjieHn
i 00 IBOTIOIMH

(19

OBonronmoHHas teopus Y.
Hapsuna. [Tpeanocsuiku
BO3HMKHOBEHUS TapBUHU3MA.
JIBuKylIME CUITBI HBO-TIOLUU
Bu0B 110 J[apBuHy (M30BITOUHOE
pa3MHOKEHUE Ipu
OTPaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHUYUBOCTD,
0opnba 3a cyliecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).
CuHreTnueckas Teopus
sBostonuu (CTD) u e€ ocCHOBHBIE
II0JIO’KEHUSI.

JdemoHcTpanuu:

Ilopmpemur: K. JIunnein, XK. b.
Jlamapk, Y. [lapBuH.

Tabauywr u cxemor: «Ilonmynsauum,
«Kapra-cxema mapuipyra
nyremectsus Y. Jlapsunay,
«Dopmbl 60pHOBI 32
CYLLIECTBOBaHHEY,
«EctecTBeHHBIN 0TOODY,
«MHoroo0pa3zue copToB
pactenuii», « MHOrooOpasue
HIOPO/T )KUBOTHBIX)

PackpsIBaTh conep:kanue
TEPMHUHOB Y MOHATHIA:
CHUCTEMaTHKa, €CTECTBEHHBIN U
UCKYCCTBEHHBIN OTOOP.
XapakTepru3oBaTb OCHOBHBIE
SBOJIFOLIMOHHBIE UJIEU, KOHLETILUH
Y TEOPUU; CPABHUBATH B3TJISIbI HA
BuJ ¥ >Bosronuio K. JIunues,
JK.b. Jlamapka, Y. /lapBuHa.
OuenuBath BKag JInHHes B
Pa3BUTHE CUCTEMATUKH U
OOBSICHATH IPUHIIUITBI OMHAPHOU
HOMEHKJIATyPBbI.
XapakTepu3oBaTh COJIEpKAHUE U
3HAYEHUE IBOJIOLIMOHHON
koHuenuuu JK. b. Jlamapka.
OreHrBaTh €CTECTBEHHO-HAYYHBIC
U COLIMAIbHO-9KOHOMUYECKHUE
MPEANOCHUTKA BOSHUKHOBEHUS
3BOJIFOIIMOHHOW Teopuu Y.
[apBuHa.

PackpsiBaTh conepxanue
ABOJIFOLIMOHHOM Teopuu Y.
JapBuHa; cpaBHUBaTh
HEONPENEIEHHYIO U
ONpeEeNEHHY0 U3MEHYUBOCTb,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oT60p, PopMbI OOPHOBI 3a
CyIIECTBOBaHUE.

OnuceIBaTh MOJIOKEHUS
CUHTETUYECKON TEOPUH IBOIIOIIUN
(CTD) 1 0OBACHATH €€ 3HaUCHUE
JUIst OMOJIOTUH

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
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3.Buna:
KPUTEPHUH H
CTPYKTYypAa.
Honyasuus
KaK
3JIeMeHTapHast
eIUHMLA BUIA
24)

Muxkposomtonus. [omynsanus
KaK €IMHUIA BU/A U HBOJIOLUU.
JdemoHcTpauuu:

Tabauysr u cxemor: «Ilomynsum,
«MyTaloHHas U3BMEHYUBOCTDY.
Obopyoosanue: MUKPOCKOII,
MuKpornpenapar «/Ipozopuna»
(HopMma, MyTaluu GOPMBI
KPBUIBEB U OKPACKH Tea),
Mozenb-amunkanus «llepexpécr
XpPOMOCOMY.

JlabopaTopHbie n
NpaKTH4ecKue padoTbl:
Jlabopamopnas paboma Ne 1.
«CpaBHeHHE BUIOB 10
MOP(OJIOTHUECKOMY KPUTEPUIO»

PackpeIBaTh conepxanne TEpMUHOB
U TIOHATHIA: MUKPOABOJIIONHNS, BUJI,
KPUTEPHUH BUA, apealt, TIOMYJISIHS,
reHo(oH1, MyTaluu, KOMOMHALIUN
T'CHOB.

XapakTepHu30BaTh BUJI KaK
OCHOBHYIO CUCTEMaTHUECKYIO
€IMHUILY U LIEJIOCTHYIO
OMOJIOTMYECKYIO CUCTEMY.
Beinenars kpurepuu Buaa
(Mopdonoruyeckuii,
¢bu3noIOrNUecKuii,
OMOXMMUYECKUHN, TCHETHUSCKUH,
HKOJIOTUYECKUH, reorpapuuecKuii)
U TIPUMEHSTh KPUTEPHH JIJIS
OTNKCAaHMs KOHKPETHBIX BHJIOB.
XapaKkTepu30BaTh MOMYJISIHIO KaK
CTPYKTYPHYIO €IMHHILY BUJIA U
HBOJTIOIUH.

OnuchIBaTh NOMYJISIUIO 110
OCHOBHBIM ITOKa3aTeIsIM: COCTaB,

CTPYKTYpa

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/
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4. IBnxymme
CHJIBI
(3JIeMeHTapHBbI
e pakTopbl)
posonuu (1

)

JBmxymue cuibl ((hakTopsl)
SBOJIIOLIMM BUJIOB B IIPUPOJE.
MyTanuoHHbIN TPOLECC U
KOMOMHATUBHAsl U3MEHYUBOCTb.
[omynannoHHbIE BOJIHBI U Ipeiid
reHoB. M3omsmus 1 Murpanus.
JleMoHCTpanum:

Tabauywvl u cxemvi: «JIBrKyIIme
CHUJIBI 3BOJIIOLIUN

PackpsIBaTh conep:kanue
TEPMHUHOB Y MOHATHIA:
KOMOWHATUBHAsI U3MEHUUBOCTD,
MYTallM{, MyTallMOHHBIH MPOLIECC,
MO JISIIUOHHBIE BOJIHBI, Jpeiid
T€HOB, U30JIALHS, MUTPALIUU.
XapakTeprus3oBaTh dJIEMEHTapHbIE
(baKTOpBI IBOJIOLUU:
MyTalMOHHBIN IIpoOLIECC,
KOMOWHATUBHAs1 U3MEHUYUBOCTD,
MO JIIIUOHHBIE BOJIHBI, JpeiiQ
ICHOB, U30JIALNS, MUTPALU.
YcraHaBiMBaTh IPUYUHHO-
CJIEICTBEHHBIE CBA3H MEKIY
MEXAaHU3MOM U PE3YyJIbTaTOM
JEUCTBUS ABMKYIIMX CUII
(amemeHTapHBIX (HAKTOPOB)
HBOJIIOLIUU

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
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5.
EcTecTBeHHbDIH
0T0Op M ero
(popmbl

(1 4)

EcrecTBenHnbIit oTO0Op —
HATPABIISIOMUN (HaKTop
3BONMIOIINH. DOPMBI
€CTECTBEHHOI'0 0TOOpa.
JdeMoHcTpanum:

Tabruywl u cxemol.
«EctectBeHHbIN 0TOOP», «boprda
3a CyIIECTBOBAHHE

PackpeiBath comeprkanue
TEPMUHOB U ITOHATHUM:
€CTECTBEHHBIN 0TOOD, OOpHOa 3a
CYILIECTBOBAHHE.

OnuceiBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOI'0 0TOOpA.
XapakTtepu3oBatb Hopmbl
€CTECTBEHHOI'0 0TOOpa
(IBIXKYIINH, CTAOUITM3UPYIOIIHH,
TU3PYIITUBHBIN) U CPABHUBATH HX
MEXTy COOOH.

XapaxTepuszoBatb 00pr0Oy 3a
CYLIIECTBOBaHHE U CPaBHUBATh €&
BUJIBI (MEXKBHUI0BAS,
BHYTPHBHI0Bast, 60pb0a ¢
HeOJIaronpusATHBIMU (haKTOpamMu
BHEIIHEN cpejibl)

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.U

https://bio-
ege.sdamgia.ru/

6. PesyabTaTsl
IBOJIIONMU:
npucnocodeH
HOCTh
OpPraHu3MoB U
BHI000pa3oBaH
ne

(19

[Ipucnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJbTaT 3BOJIOLMH.
[Ipumeps! npucnocobsieHuit y
OpraHu3MoB. ApoMop(o3bl U
uauoagantanuu. Bug n
BugooOpa3oBanue. Kpurepuu
Buga. OcHOBHBIE (HOPMBI
BU000pa30BaHUS:
reorpaguuecKoe, IKOJIOTHIECKOE.
JleMoHCTpanum:

Tabauyvl u cxemo.
«IIprcnocobIeHHOCTD
opranuszMoBy, «I'eorpadmueckoe
BUJI000pa30BaHUEy,
«IKOJIOTHYECKOE
BU000pa30BaHUEY.
Obopyodosanue: KOJIEKITUS
«IIpumepsl 3aIUTHBIX
IpUCIOCOOTIEHNH Y )KUBOTHBIX»;

PackpsIBath conepxanue
TEPMHUHOB U TIOHATHUH:
MIPUCTIOCOOICHHOCTb,
MOKPOBUTEIIHLCTBEHHAS U
IpeocTeperaronas okpacka,
MacKHpPOBKa, BUJI000pa3oBaHue.
OnuceIBaTh MEXAHU3M
BO3HUKHOBEHUS MPUCTIOCOOICHHH
y OpPraHU3MOB.

BrIsSBISATE O N300paxeHHsIM, Ha
KHUBBIX U (PUKCUPOBAHHBIX
npernapaTax mpuMepsl
MPUCTIOCOOJIEHHOCTH PacTeHUH U
JKUBOTHBIX K YCJIOBHSIM CPEJIbI
0o0uTaHus, TOKa3EIBaTh
OTHOCHUTEJIbHYIO
11eJIECO00Pa3HOCTh
PUCTIOCOOTICHUH.
XapakTepu3oBaTh CIIOCOOBI U

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/
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KOJIJICKIIMSI HACEKOMBIX C
pa3IMYHBIMH TUIIAMU OKPACKH;
Ha0Oop IUIO/IOB U CEMSIH.
JlaGopaTopHble U NpaKTH4YeCKH e
padoThI:

Jlabopamopuas paboma Ne 2.
«Ornucanue NpucnocoOIeHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapaxkTepa»

MEXaHU3MbI BI/IZ[OO6paSOBaHI/ISI;
OIHCHIBATH ¥ CPABHUBATH
OCHOBHBIE (POPMBI
9KOJIOTUYECKOTO U
reorpauyeckoro
BU000pa30BaHus

7.
HanpasJsienust
U MyTH
MAaKPO3BO.JIIOL
um (2 4)

Makpossomtonus. Popmsl
9BOJIIOLUM: (puseTnyeckas,
JMBEPreHTHas, KOHBEpreHTHas,
napaiensHas. HeoOparumocts
sBoroIMu. [IporcxoxaeHue ot
HeclelUa-IM3UPOBAHHBIX
npenkos. [Iporpeccupyromas
crienyanu3anus. AJanTUBHAsA
paauanus.

JdeMoHcTpanum:

Ilopmpemur: A. H. CeBeprios.
Tabnuysl u cxemo:
«ApoMopho3bD»,
«Manoananranumny», «O0mas
JIereHeparys».

Obopyoosanue: MOJIENb
«OCHOBHbIE HallpaBJICHUS
HBOJIIOLMMY»; 00bEMHAsT MOJIENb
«CTpoeHue rojioBHOro Mo3ra
MIO3BOHOYHBIX)

PackpsIBaTh copep:kanue
TEPMHUHOB U TOHATHUI:
MaKpOIBOJIOIMS, PHIIOTEHES,
OMOIOTYeCcKHii Tporpecc u
perpecc, apomopdos,
uanoaganTamnus, oomas
JlereHeparysi, aJanTUBHAs
paauanus.

XapakTepu3oBarhb (HOpPMBI
HBOJIIOIIHH.

BrusiBisate apomopdo3bl u
UANOAJaNTalluK Y PACTCHHUH U
KUBOTHBIX.

CpaBHUBaTh OMOIOTHMYECKUN
Mporpecc U OUOJIOTUYECKUMA
perpecc, apomopdo3,
MIM0AIANTAINIO U OOITYIO
JIeTeHepalMtIo.

BEISBIIATE B3aUMOCBSI3H MEXTY
MyTSIMH U HAIIPABIEHUSMU
ABOJIIOLIMN Yy PACTEHUN U
KUBOTHBIX

https://resh.edu.ru

https://sferum.ru
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TEMA 2. BOSBHUKHOBEHME U PASBUTHUE )KU3HU HA 3EMJIE (9 4)
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8. Uctopus
sKU3HH HA
3emiie
METOIbI eé
U3yYeHHs.
I'unmoTe3nl
NMPOMCXO0KIEHU
1 JKH3HM HA
3emute (2 4)

JonayuHble npeacTaBICHUS O
3apoKIeHUM Knu3HU. HayuHbie
TUTNIOTE3bl BOBHUKHOBEHUS KM3HU
Ha 3emJie: abuoreHes u
naHcrepMus. XuMu4deckas
3BOJIIOIUA. AOHOTEeHHBIA CUHTES
OpPraHUYECKUX BEUIECTB U3
HEOPraHUYECKHX.
OKCepUMEHTAJILHOE
MOATBEPKICHUE XUMUYECKON
sBOJOIMU. HavanpHble 3Tarbl
OHOJOTrN4YEeCKON IBOJIOLIUH.
I'mnoreza PHK-mupa.
dopmupoBaHue MeMOpaHHBIX
CTPYKTYp ¥ BOBHUKHOBEHUE
MPOTOKJIETKH. [lepBble KIIeTKH U UX
sBommonusa. PopMupoBaHue
OCHOBHBIX T'PYIII )KMBBIX
OpraHU3MOB.

JdeMoHcTpanum:

Iopmpemur: @. Penn, JI. Ilactep,
C. Munnep, A. U. Onapus, I'.
Opu.

Tabauyst u cxemol.
«BozanknoBenrne ComHEUHOM
cucreMbl», «Pa3Butue opranuye-
cKoro mupay, «PacturenbHas
KJIETKa», «JKMBOTHAs KIIETKay,
«IIpokapuoTrnyeckas KIeTKa

PackpsIBaTh conep:kanue
TEPMHUHOB Y MOHATHIA:
KpealmoHu3mM, abuoreHes,
BUTAJIN3M, MTAHCIIEPMHUS, OMOTI033,
KOalepBaThl, MPOOHOHTHI,
CUMOHOTeHE3.

XapakTeprus3oBaTh METOIbI
M3YYECHUS HCTOPUUYECKOTO
IIPOLUIOTO 3€MJIH.

[lepeuucnsaTb OCHOBHbIE 3TAIIbI
XUMHUYECKON 1 OMOJIOTNYECKON
HBOJIIOLIHH.

N3narate copepxaHue runoTes3 u
TEeOpUi BOBHUKHOBEHUS )KM3HU Ha
3emie (KpealroHu3Ma,
CaMOIIPOU3BOJIBHOTO 3aPOXKICHUS
(CTIOHTaHHOTI0), MAHCIIEPMHUH,
runote3sl PHK-Mupa).
OnwuceiBath 3KcriepuMeHTsI C.
Munnepa u I'. FOpu no
MIOJIy4YEHHUIO OPraHUYECKUX
BEIIECTB U3 HEOPTaHUIECKUX
yTéM a0MOr€HHOI'0 CUHTE3a

https://resh.edu.ru

https://sferum.ru

https://www.yaklass
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9. OcHOBHbBIE
3TaNbI
IBOJIIOIHHA
OPraHu4YecKoro
MHpa Ha
3emute,
pa3BuTHE
JKM3HHU 10 3paM
U nepuoaam
(249)

Pa3BuTHe %u3HN Ha 3eMIIe 11O
spam u nnepuojam. Karapxen.
Apxelickasi 1 TpOTEpPO30McKas
apsl. [1aneo3oiickas spa u e€
HEepUOJIbl: KeMOPUICKUiA,
OpPJIOBUKCKHM, CUITYpUHCKHI,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN,
nepMckuii. Me3o3oiickas spa u e€
MIEPUOJIBL: TPUACOBBIN, IOPCKH,
MenoBou. KaliHo3oiickast 3pa u e€
IIEPUOJIBL: NIAJIEOTE€HOBBIM,
HEOT€HOBBIN, aHTPOITOT€HOBBIN.
XapakTepHucTuKa KJIuMara u
re0JIOTMYECKUX MPOLECCOB.
OcCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTENBHOTO U JKUBOTHOTO
mupa. ApoMop¢ 036l y pacTeHUI 1
KUBOTHBIX. [losiBIIeHME, pacuBeT
Y BBIMUPAHUE TPYIIII XKUBBIX
OpraHU3MOB.

JleMoHCTpanum:

Tabauywl u cxemot: «Pa3BuTHe
OpPraHUYECKOTO MHUPay,
reoxpoHoJjiornyeckas Tadauia.
Obopyoosanue: Komnexius
«POpMBI COXPAaHHOCTH

PackpriBath conep:xanue
TEPMHHOB U MOHATHIA: DOH, 3pa,
nepuoJi, apoMopo3sl,
UAMO0aJaNTalNH.

3HAaTh MOCJIE0BATEIBHOCTD
DOHOB: KaTapXxeu, apxeu,
pOTEPO30H, paHepo30ii; Ip:
apxeickas, IpoTepo30icKasl,
majaeo30McKas, Me3030HCKasl,
KalHO30MCKasl; TEPUO0B:
KeMOpUICKU, OpOBUKCKHUH,
CUJTyPUNCKHUH, JT€BOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI, MEIIOBOH,
MaJIEOr€HOBBINA U HEOTEHOBBIH,
AHTPOTIOT€HOBBI.
XapakTepHu30BaTb OCHOBHBIE
cOOBITHSI B pa3BUTUHU
OpPraHMYECKOr0 MHUpa 10 3paM U
MIEPUOJIaM Ie€0JIOTMYECKOM
HCTOPUHM; ITATBI PA3BUTHUS
PacTUTEIBLHOTO U KUBOTHOTO
Mupa.

Boiaensate rnaBHbIe apoMOp(O3bI
Y PaCTEHHH U KUBOTHBIX.
CpaBHHBaThH MEX Iy COOOH

https://resh.edu.ru
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HCKOIIA€MBIX )KMBOTHBIX U
pacTeHUI».

JlaGopaTtopHbie U
NpaKkTHYeCcKue padboThbl:
Tpaxmuueckas paboma Ne 1.
«3y4eHune uckonaeMbIx
OCTAaTKOB PACTEHUI U )KMBOTHBIX
B KOJUIEKLIUSIX).

IKeKypcus « IBOTIOLUS
OpraHMYECKOIro MUpa Ha 3eMiie»
(B ecTeCTBEHHO-HAYYHBIN UITN
KpaeBeAueCKUil My3eil)

NpecTaBUTENEH
CHCTEMATUYECKUX IPYIIII
OpPTaHU3MOB, BBISIBIISITH YEPTHI
YCIO0XHEHUA U
MIPUCIIOCOOJIEHHOCTH K YCIIOBUSAM
JKU3HU

10.
CoBpemeHHast
cucrema
OpPraHnu4yecKoro
mupa (1 4)

CucreMa OpraHuyeCcKOro Mupa
KaK OTPa)kKEHUE IBOJIIOLIUH.
OCHOBHBIE CUCTEMaTHYECKUE
IpyMNIbl OPraHU3MOB.
JdemMoHcTpaumuu:

Tabruysl u cxemoi:
«CoBpeMeHHas cucrema
OpPraHUYeCKOTr0 MUPa»

PackpsIBaTh conepxanue
TEPMHUHOB U IIOHATHUI:
CHUCTEMAaTHKa, UICKYCCTBEHHAs U
€CTEeCTBEHHas KaccupuKaius,
OMHapHas HOMEHKJIATypa,
IIPUHLIMII HEPAPXUUHOCTH.
XapakTepHu30BaTh COBPEMEHHYIO
CUCTEMY OPIaHMYECKOT0 MHUpa

https://resh.edu.ru
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11. OBoaronus
YeJl0BeKa
(aHTpOMmoOreHes)

(19

DBOJIOIKS YEeTIOBEKa.
AHTpOII0JIOTHA KaK HayKa.
Pa3ButHe npencraBieHuii o
MIPOMCXOXKICHUH YEIIOBEKA.
MeTob1 3ydeHus
anTpornorene3a. Cxozicrea u
pa3nuyus 4YeoBeKa U )KUBOTHBIX.
CucremaTtnyeckoe MoyioKeHue
YesloBeKa.

JdemoHcTpaumuu:

Ilopmpemur: Y. JlapBuH.
Tabauywvl u cxemsvi: «CpaBHEHUE
aHaTOMMYECKHUX YepT CTPOCHUS
YeJIOBEKa U YEJI0OBEKOOOPa3HBIX
00e3bsH».

Obopyoosanue: CICTIKUA UITU
n300pakeHNsI KAMEHHBIX OpyIuit
NEPBOOBITHOTO YEJIOBEKA: KAMHHU-
qonmepsl, pyouna, ckpedia

[lepeuncnars 3agaun
aHTPOIOJIOTUH, STAIIbI
CTAHOBJICHUS U Pa3BUTHS
IIPEACTABIICHUH O
MIPOUCXOXKJACHUH YETIOBEKA.
N3narate OCHOBHBIE MOJOKEHUS
teopun Y. JlapBrHa, KpUTHUECKA
OILICHUBATh HEHAYYHYIO
UHGOPMALIHIO O TPOUCXOKICHUN
YeJI0BEKa.

3HATh CUCTEMATHUECKOE
nosioxkeHue Buga Homo sapiens,
NEepevncIsITh ero Mopgdosoro-
aHaTOMUYECKHE MPU3HAKU
pasHoro ypoBHs (THII, KJ1acc,
OTpSII U Jp.).

VYcTaHaBIMBaTh YEPTHI CXOJCTBA U
pa3auyuuii 4YenoBeKa U )KUBOTHBIX.
OOBACHATH U OLICHUBATH 3HAUCHUE
Hay4HbIX 3HaHUU O
IIPOUCXOXKAECHNUN YEJIOBEKA IS
MOHMMAaHHUS MeCTa U POJIU
4eJI0BEKa B IIPUPOJIE

https://resh.edu.ru

https://sferum.ru

https://www.yaklass
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12. Buakyue
CHJIBI

(¢pakTophbI)
AHTPOIOIeHe3a

(1)

JIBuxyuiue cuibl (pakTopsl)
aHTponoreHesa. Haciencreennas
U3MEHYMBOCTb M €CTECTBEHHBIN
ot6op. Ob1IecTBeHHBINH 00pa3
YKHM3HU, U3TOTOBJICHUE OPY/IHiA
TPyla, MBIILJICHUE, PEYb.
JdemoHcTpaumuu:

Tabnuywt u cxemor: «CpaBHEHNE
AQHATOMHYECKHUX YEePT CTPOCHUS

PackpsIBaTh conepxanue
TEPMUHOB U TOHATHH: (paKTOpBI
aHTPOIIOTEHEe3a, TPYIIIOBOE
COTPYAHUYECTBO, PEUb,
OpyIuitHas IS TEeIbHOCTD,
HOJIUMOPPU3M.
XapakTepu30BaTh JIBHKYIIHE
cuibl ((aKkTOphl) AaHTPOTIOTeHE3a:
OMOJIOTNYECKHE U COLIMATIbHBIE,

https://resh.edu.ru
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4eJI0BEKa M YeJIOBEKO-00pa3HbIX
00e3bs1H», «OCHOBHBIE MeCTa
MaJICOHTOJIOIMYECKUX HAXO0K
IPEIKOB COBPEMEHHOTO YEIIOBEKaY.
Obopyoosanue: MyJISLKUA
«[IponcxoxaeHne YenToBEeKa
(GrOCTBHI aBCTpANIONIUTEKA,
NUTEKAaHTPOIa, HeaHAepTallbIia,
KPOMAaHbOHIIA)

CpaBHUBATh UX MEXIy cO00ii

13. OcHOBHBIE

OCHOBHBIE CTaINU 1 BETBU

PackpsIBaTh conep:xanue

https://resh.edu.ru

CTajinu 9BOJIIOIIMY YEJIOBEKA: TEPMUHOB U TIOHSITHIA:
IBOIIONM U aBCTPANIONMUTEKH, YeoBek aBCTPAJIONIUTEK, YCIOBEK yMenbii, |https://sferum.ru
YeJi0BeKa yMmenbiid, YenoBek YEJI0BEK MPSIMOXOIAIINM,
(1 9) IPSIMOXOIAIHH, YemoBek HeaHiepTaliell, KpOMaHbOHEII, https://www.yaklass
HeaHJIepTaIbcKkuid, YemoBek HEOJMTUYECKAs PEBOFOIIHS, .ru
pa3yMHbIil COBPEMEHHOTO THIIA. HEPBOOBITHOE UCKYCCTBO.
Haxoaku uckomaeMbIX OCTaTKOB, XapakTepu30BaTh U CPABHUBATh https://bio-
BpeMsi CYIIIECTBOBaHMsI, 00J1aCTh MEXy COOOW OCHOBHBIC cTajiuu  |ege.sdamgia.ru/
pacrpocTpaHeHus, 00bEM IBOJIIOLIMH YETIOBEKA!
TOJIOBHOT'O MO3Ta, 00pa3 KHU3HH, XPOHOJIOTUYECKHUI BO3PACT, apeat
opyaus TpyJa. pacnpocTpaHeHus, 00bEM
JleMOHCTpAIIUHA: TOJIOBHOT'O MO3Ta, 00pa3 KU3HU U
Tabauywvl u cxemvi: «OCHOBHBIE opyaus Tpyaa
MecTa MaJICOHTOJIOTHUECKUX
HaXO0JIOK MPEIKOB COBPEMEHHOTO
4eJioBeKay, «JIpeBHenme
moan», «/Ipesnue moau»,
«IlepBble COBpPEMEHHBIE JIOTNY.
Obopyodosanue: MyJISKA
«[IporcxoxkaeHne YeTOBEKa
(OrocThI aBCTpaIONUTEKA,
NUTEKAaHTPONa, HeaHIepTallbIia,
KPOMAaHBOHIIA); CICTIKH U
N300pakeH!sI KAMEHHBIX OpY i
HePBOOBITHOTO YEJIOBEKA: KAMHHU-
qonmepsl, pyouna, ckpedia
14. Yenoseueckue pacsl. OCHOBHbIE PackpbIBaTh conepkaHue https://resh.edu.ru
YenoBeveckue OOJIBIIINE pachl: EBPOTICOU THAS TEPMHHOB U TIOHSTUH: Pachl,
pachl 1 (eBpasmiickas), Herpo- pacoreHes, colan-1apBUHU3M, https://sferum.ru
NPUPOIHbIE aBCTpaJouHas (3KBATOpHATIbHASL), | PACH3M, METHCAITHSL.
ajanTanuu MOHTOJIOUIHAs (a3HMaTCKO- XapakTepHu30BaTh U CPABHUBATH https://www.yaklass

yesoBeka (1 4)

amepukaHckas). YepTsl
MPHUCTIOCOOJICHHOCTH
MIPEICTaBUTENCH YETIOBEYECKUX pac
K YCJIOBHSIM CYIII€CTBOBAHUSI.
EnuHCcTBO UenmoBeueckux pac.
Kpuruka pacuzma.
JdemoHcTpaumuu:

Tabauywvl u cxemoi: «YemoBeyeckue
paceD»

MPEICTaBUTEIEH YETOBEYECKUX
pac, pacKpblBaTh MPUYUHBI U
MEXaHU3MBbI pacoreHesa,
MEPEUYUCIIATh U TPUBOJIUTD
MIPUMEpPHI MPUCTIOCOOIEHHOCTH
YeJIOBEKa K YCIIOBUSM CPEJbI,
MIPUMEpPHI IPUCTIOCOOUTENHHOTO
3HAYEHUs PACOBBIX ITPU3HAKOB.
Jloka3eIBaTh eAUHCTBO BU1a Homo
sapiens, HayYHYIO
HECOCTOSITEIBHOCTh PACOBBIX
TEOPUi1, UJIEH COLIUAIIBHOTO
JTapBUHM3MA U pacu3Ma

.ru

https://bio-
ege.sdamgia.ru/
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TEMA 3. OPTAHU3MBbI U OKPYKAIOIIASI CPEJIA (5 4)

15. xonorus
Kak Hayka (1

)

DKOJIOTHS KaK HayKa. 3aJlaud U
paszaeibl 3KOJIOruu. MeTosl
9KOJIOTHYECKUX HCCIIEI0BaHUN.
DKOJIOTUYECKOE MUPOBO33PEHNE
COBPEMEHHOT0 YeJIOBeKa.
JleMoHCTpanum:

Tlopmpemor: A. I'ym6ombar, K. ©.
Pynbe, O. I'exkkens.

Tabnuysl u cxemul: KapTa
«IIpupoaHbie 30HbI 3eMIIN»

PackpeiBath conepxkanue
TCPMHHOB U MMOHSTHH: 3KOJIOIrus,
T0JIeBbIE HAOIIOACHHUSI,
9KCIICPUMCHTBI, MOHUTOPHUHI
OKpYXaroIlei cpepl,
MOJIETTMPOBAHUE, SKOJIOTHUECKOE
MupoBo33penue. llepeuncnars
3a/1a4y DKOJIOTUH, €€ pa3/ieiibl U
CBSI3M C JPYTMMH HayKaMHu.
XapakTepru3oBaTh METO/IbI
HKOJIOTMUYECKUX HCCIIET0BaHUN

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.U

https://bio-
ege.sdamgia.ru/

16. Cpenpl
00OMTAHUSA U
JKO0JIOTHYECKHE
daxTops! (1 4)

Cpenbl 0OUTaHHS OPTaHU3MOB:
BOJIHASI, HA3EMHO-BO3IyIIIHAS,
MIOYBEHHAS,
BHYTpUOpPraHU3MEHHAsI.
DKkosorudeckre HakTopsl.
Kiaccudukanms 3k0710rH9IecKux
(bakTOpoB: aOMOTHYECKHE,
OMOTHYECKUE B aHTPOIIOTCHHBIC.
JleiicTBUE IKOIOTUICCKUX
(akTOpOB HA OPraHU3MBI.
JdeMoHcTpanum:

Tabauywvl u cxemwr: «Cpenpl
0OUTaHUS OPTaHU3MOBY

PackpsiBath copepkanue
TEPMHUHOB U IIOHATUH: Cpela
o0uTaHus, SKOJIOTUUYECKHE
(hakTOphl, OMOIOTUIECKUI
ONTUMYM, OTPaHUYUBAIOIINIA
(IuMuTHpYIOIIHIA) GaKTop.
XapakTepu30BaTh yCIOBUS CPE]
0o0WTaHUsl OPraHU3MOB;
KJIacCU(PUIIUPOBATH U
XapaKTepU30BaTh HKOJIOTHIECKUE
(dbakTOphl: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOIIOTCHHEIE.
OnuceIBaTh AEUCTBUE
HKOJIOTHYECKUX (DaKTOpOB Ha
OpraHU3MBlI.

XapakTepu30BaTh 0COOCHHOCTH
CTPOEHUS U KU3HEIEATEIbHOCTH
pacTeHM U )KUBOTHBIX Pa3HBIX
cpen oOuTaHus

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.U

https://bio-
ege.sdamgia.ru/

17.
AOnoTrnveckue
paxrops! (1 4)

Abuotnueckue pakTophl: CBET,
TeMIIepaTypa, BIaXHOCTb.
DoTONEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K
NEeHCTBUIO a0MOTUIECKUX
¢baxTopoB. buonornueckue
PHUTMBIL.

JleMoHCcTpanum:

Tabauyvl u cxemo.
«DoTONEPUOIUIM.
JlabopaTopHsbie
NpaKkTHYeCKHue padoThbl:
Jlabopamopuas paboma Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTaHU.
Jlabopamopuas paboma Ne 4.
«Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa»

PackpsIBath conepxanue
TEPMUHOB U TIOHATHM:
abuoTtuyeckue pakTopsl,
¢doroneproau3M, GHOIOTHYECKHE
PHUTMBEI.

AHaM3UpoBaTh IEHCTBHE CBETA,
TEMIIepaTypbl, BIAKHOCTH Ha
OpraHu3Mbl U IPUBOJIUTH
MIPUMEPHI IPUCTIOCOOICHHOCTH
OpPTraHU3MOB.

[TpoBoauTH OHONIOTNYECKHE
HaOIr01eHUs 1 0POPMIIATH
pe3yabTaThl MPOBEAEHHBIX
HaOIIOAEHUI

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

18.
Bbuornueckue

buotnueckue daxtopsl. Bus
OMOTHUYECKUX B3aUMOJICHCTBUIA:

PackpsIBaTh conepxanue
TEPMUHOB U ITOHATHUMN:

https://resh.edu.ru
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¢paxTops! (1 4)

KOHKYPEHLHUS, XUIIIHUYECTBO,
CUMOMO03 1 ero (HOPMHBI.
[TapazutusMm, koonepanus,
MYTyaJliu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M,
HEUTpaau3M. 3HaueHue
OMOTUYECKUX B3aUMOIEHCTBUI
JUISl CYILIECTBOBAHMS] OPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.
JleMoHCTpanum:

Tabnuywl u cxemol: «Iluimesnie
LETH»

ouotuyeckue (HakTopsl,
XHUIHUYECTBO, Mapa3uTU3M,
KOHKYPEHLIUSI, MyTyaJlu3M,
CHUMOHO03, KOMMEHCAJIN3M,
HaXJICOHMYECTBO, KBAPTUPAHCTBO,
aMEHCAJIN3M, HEUTPaIU3M.
XapakTepu30BaTh OMOTUICCKUE
(bakTOphI ¥ BUIBI
B3aMMOOTHOILICHUN MEXKITY
OpraHu3MaMu; MPUBOAUTH
IIPUMEPBI B3aUMHOMN
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHHBaTh MEXIy COOON BUJIBI
OMOTUYECKUX B3aUMOIEHCTBUNA
OpraHuU3MOB

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

19.
IKOJOTrHIYECKH
e
XapaKTepUCTH
KH BHAAa U
nomyasuuu (1

1)

OKOJIOTUYECKUE XapAKTEPUCTUKU
nomysuuu. OCHOBHBIE
MOKA3aTeNH MOMYJISUH:
YHUCJIEHHOCTb, IJIOTHOCTb,
PO’KIaeEMOCTh, CMEPTHOCTb,
IpUpOCT, MUrpanus. JlnHamumka
YHUCJIEHHOCTH MOIYJISILUU U €€
peryJsanus.

JleMoHCTpanum:

Tabauysr u cxemor: «Ilomynsuum,
«3aKOHOMEpPHOCTH POCTa
YHUCJIEHHOCTHU OIYJISILIUH
UHPY30pUU-TYHEITBKI».
JlabopaTopHble n
NpaKTH4ecKue padoTbl:
Ipaxmuueckas paboma Ne 2.
«IToacy€T MIOTHOCTH MOMYJISIIIUIA
pa3HbIX BUJOB PACTCHUID»

PackpsIBaTh conepxanue
TEPMUHOB U NOHATUI: TOMYJISALINS,
YHUCIEHHOCTD, INIOTHOCTD,
POXK1a€MOCTh, CMEPTHOCTb,
IPUPOCT, MUTpALUs], TUHAMUKA
YUCJIICHHOCTHU MOMYJIALHH.
XapakTepru3oBaTb OCHOBHBIE
MTOKA3aTeNH U S3KOJOTUYECKYIO
CTPYKTYpY HOITYJIALINN;
ONUCHIBATh MEXAHU3MBbI
PEryJsiliui YUCIIEHHOCTH

MOy JISLIUA

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

TEMA 4. COOBHIECTBA U SKOJOI'MYECKUE CUCTEMBI (9 u)

20.
Cooo01recTBa
opranu3mos (1

4)

Co00111eCTBO OPraHU3MOB —
6uoneHo3. CTpyKTypbl
OHOIIEHO3a: BUIOBas,
IIPOCTPAHCTBEHHAs, TpOPHUUECKast
(nmuieBas). Buab-noMUHAHTEIL.
Css13u B 6HO1IEHO3E.
JleMoHCTpanum:

Tabauywl u cxemor: «Ilnummesnie
nenu», «buoleHos: cocras u
CTPYKTYpa».

Obopyodosanue: MOAETb-
anuaKanys « TUImIaHbIe
OmoIIeHO3bI»; Tepbapuit
«PactutenpHbIe COOOIIECTBAY;
KoJUTeKIus «buomeHo3»

PackpsiBath comeprkanue
TEPMHUHOB U MOHATUN: OHOLIEHO3,
AKOCHCTEMa, OMOTE€OIEHO03, BU/IbI-
JIOMHHAHTBI, YKOJIOTHUECKast
HUIIIA.

XapakTepu3oBaTh OMOIIEHO3
(coo011ecTBO), €T0 BHIOBYIO,
MIPOCTPAHCTBEHHYIO U
TpO(pUUECKYIO CTPYKTYPHI.
OOBSCHATH PO KOMITOHCHTOB
OuoIIeHO03a B MOIEP)KAHUU €r0
CTPYKTYPHI M CYIIIECTBOBAHUS Ha
onpeaenéHHON TePPUTOPHUH.
OOBACHATH OMOJTOTHYCCKUM
CMBICT SIPYCHOCTH U JINCTOBOU
MO3auKH.

CpaBHUBATh KOMIIOHEHTBI
OHMOIIEHO30B, UX BUIOBYIO,
MPOCTPAHCTBEHHYIO U

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/
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TPO(UUECKYIO CTPYKTYPBI, CBS3U
MEXJly OpraHU3MaMHU

21. DKOJIOTUYECKHE CHCTEMBI PackpbIBaTh conepkanue https://resh.edu.ru
IKOCHCTEMBI B (axocuctemsl). ITorstue 00 TEPMUHOB U MOHSATHUI:
3aKOHOMEPHOC 9KOCHCTEME U OHOT€OIIEHO3E. HKOCHCTEMA, OHOTeOICHO3, https://sferum.ru
TH HX DYHKIMOHATBHBIE KOMIOHEHTBI IPOJIYIIEHThI, KOHCYMEHTHI,
CYIIEeCTBOBAHM | SKOCHCTEMBI: IPOAYIICHTHI, pEIyLeHTHI, TpOpHUECKHUE https://www.yaklass
1 (2 4) KOHCYMEHTBI, PEIYIIEHTHI. YPOBHH, ITUILECBAs ICTb U CETh, L.ru
KpyroBopoT BeIecTB U MoTOK 9KOJIOTMIECKUE TUPAMHIBI,
SHEPIUU B IKOCHUCTEME. Oouomacca, MpoAyKIus, cykieccus. [nttps://bio-
Tpoduueckue (nuiieBbie) ypoBHH | XapaKTepu30BaTh CBOMCTBA ege.sdamgia.ru/
9KOCUCTEMBI. [THIIEBBIE [IETH U 9KOCUCTEMBI (€€ CIIOCOOHOCTH K
cetd. OCHOBHBIC [TOKA3aTENIN JUTATEIIBHOMY CaMOTIOICPKAHUIO,
9KOCHCTEMBI: OHoMacca, OTHOCHUTEJIBHO 3aMKHYTBIN
OPOIYKIHUsSA. DKOJIOTHIECKUE KPYTOBOPOT BEIIIECTB,
HPaMHUIBL: TPOAYKIIHH, HEOOXOAMMOCTH ITOTOKA SHEPTHH).
YHUCIIEHHOCTH, OMOMACCHI. CpaBHHUBATh MACTOUIIHBIC U
CBolicTBa YKOCHUCTEM: JETPUTHBIE MTUIIEBBIE [IEIIH,
YCTOWYHUBOCTD, CAMOPETYJISAIIHS, TpoHUUYECKHUE YPOBHU
passutue. CyKieccusl. HKOCUCTEMBI.
JleMOHCTpAaIHu: Paznuyarh mupamMuIbl TPOIYKIIUH,
Topmpemor: A. Ix. Tencnu, B. H. | nupamMuabl YUCIEHHOCTH U
CykauéB. HUpaMHUIbl OHOMACCHI.
Tabauywvl u cxemsi: «IIpupoanbie CocTaBisATh LIETIH U CETU MTUTAHUA.
coobiecTBay, «Llenu mutaHus, [TepeuncsiTh CBOMCTBA
«DKOJIOTHYECKast TUPAMHIA» 9KOCUCTEM: YCTOWYMBOCTD,
CaMOpETYJISIHS, pa3BUTHE
(cykueccus).
OrnuceIBaTh MEXaHU3M
MOJI/IEPXKAHUS PABHOBECHS B
HKOCUCTEMAX.
XapakTepr30BaTh CYyKIIECCHH,
BBISIBJISTH TIPUYMHBI M 00IIHE
3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM
22. [MpupoaHbIe SKOCHCTEMBI. PackpsiBaTh conepikanue https://resh.edu.ru
Ipupoanbie DKOCHUCTEMBI peK U 03EP. TEPMHHOB U TIOHSTHI: BOJHBIE

skocucTembl (1

)

DKocucTemMa XBOIHOT0 WK
LIMPOKOJINCTBEHHOTO JIECA.
JdemoHcTpaumuu:

Tabauyvl u cxemvl: « IKOCUCTEMA
HIMPOKOJMCTBEHHOT'O JIECay,
«OKOCHCTEMA XBOMHOTO JIECA,
«buoneHno3 Bogoémay.
Obopyoosanue: repOapun u
KOJUIEKIIUM PACTEHUHN U
YKUBOTHBIX, IPUHAJIEKALUX K
pa3HbIM YKOJIOTUYECKUM IpyIIam
OJIHOT'O BHJA

9KOCHUCTEMEI, OMOreOII€HO3HI,
(UTOMIAHKTOH, 300IJIAHKTOH,
OeHTOC, TYMYC.

[TpuBOIUTE TPUMEPHI IPUPOTHBIX
AKOCHCTEM CBOEUW MECTHOCTH.
CpaBHUBATh Ha3€MHBIC U BOJIHBIC
9KOCUCTEMBI; OPTaHU3MBI,
oOpa3yrolire pa3Hbie
Tpouueckre ypoBHI

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

23.
AHTpPONOIeHH
ble
akocucTeMbl (1

)

AHTPOIIOT€HHBIE YKOCUCTEMBI.
ATPOIKOCHCTEMBL.
YpOodKOCHCTEMEI.
buonorunyeckoe u x0351UCTBEHHOE
3HAUEHUE arpodKOCUCTEM U

PackpeiBath conepxanue
TEPMHUHOB U ITOHATHUM:
aHTPOIIOT€HHAsI SKOCUCTEMA,
arpo’KoCcCucTeMa,
ypOo3kocucrema,

https://resh.edu.ru

https://sferum.ru

https://www.yaklass
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ypOOsKOCHCTEM.
Buopaznoobpasue kak paxTop
YCTOMYUBOCTH KOCUCTEM.
CoxpaneHue OMOJIOTUYECKOTO
pa3zHooOpasus Ha 3emiie.
JleMoHCTpanum:

Tabauywvl u cxemvi: KATPOLICHO3Y.
Obopyoosanue: KOIEKIUS
«Bpenurenu BaxxHEUIINX
CEJIbCKOXO03SUCTBEHHBIX KYJIbTYP»

OnopazHooOpasue.
XapakTepus3oBaTh
arpodKOCUCTEMBI U
ypOO3KOCHUCTEMBI, 0COOCHHOCTH
UX CYIIECTBOBAHUSI.

IIpuBOaUTE IPUMEPHI
aHTPOTIOTEHHBIX 9KOCUCTEM CBOEH
MECTHOCTH, OIUCHIBATh UX
BUJIOBOM COCTaB U CTPYKTYPY.
CpaBHUBATb COCTaB U CTPYKTYpY
MPUPOIHBIX SKOCUCTEM U
arpo’KOCHUCTEM, arpO’IKOCUCTEM U
ypbOosKkocucTeM

Ju

https://bio-
ege.sdamgia.ru/

24. buocdepa

VYuenne B.M. BepHajckoro o

PackpsIBaTh conep:xanue

https://resh.edu.ru

— raobanbHast | O6uocdepe. ['panuiisl, coctaB u TEPMHUHOB U TOHATHH: Onocdepa,
IKOCHCTEMA cTpyKTypa 6uochepsl. XKupoe JKHBOE BEILIECTBO, fuHamuueckoe  |https://sferum.ru
3emuu (1 v) BEIIECTBO U €r0 (PYHKITHH. paBHOBecue. OueHuBaTh BKiIaa B.
Ocob6ennoctu 6uochepn! Kak W. BepHaickoro B co3/iaHue https://www.yaklass
r100aTbHOM 3KOCHCTEMBI. ydeHus o ouocdepe. .ru
JluHaMHYEeCKOEe PAaBHOBECUE U XapakTepr30BaTh COCTAB
oOpaTHas cBsi3b B Orocepe. ounocdepsl, PyHKIINHU KUBOTO https://bio-
JleMOHCTpAIUHA: BellecTBa ouochepsl u ege.sdamgia.ru/
Ilopmpemuwr: B. U. BepHanckuii. omnpenenaTh (Ha KapTe) o0nacTu
Tabnuywl u cxemol: «O0mmAs €ro HanOOJIBIIIETO
CTPYKTypa 6uochepbi», pacrpoCTpaHeHHS.
«PacmpocTpaHeHue )KU3HU B [TpuBOANUTE MPUMEPHI TIPOSIBIICHUS
ouochepe», «O30HOBBII IKpaH (bYHKIHH )KUBOTO BEIIECTBA
ouocdepnn» ouocdepsl, OMOTCOXMMHUIECKOI
NESITETbHOCTH YEJIOBEKa.
[Tepeuncnars 0cOOEHHOCTH
O6uocdepsl Kak rooanbHOMI
HKOCUCTEMBI 3eMIIH
25. KpyroBopoTsI BeiecTB u PackpbIBaTh cozepkaHme https://resh.edu.ru
3akoHomMepHOC | OMOTr€OXMMHUYECKHUE ITUKIIbI TEPMHHOB U TIOHATHUI:
™ 3JIEMEHTOB (yTIiepoJa, a30Ta). LEJIOCTHOCTh OHOC(EpHI, https://sferum.ru
CylIecTBOBaHM | 30HAJIbHOCTH OHOC(hEpHI. KPYTrOBOPOT BEIIIECTB,
s1 ouocepnbl (1 | OcHOBHBIE OMOMBI CYyILIH. OMOTreOXUMHUECKUE LIUKJIIBI https://www.yaklass
q) JdemoHcTpauuu: 3JIEMEHTOB, 30HAIBHOCTh .ru
Tabnuywt u cxemvi: «Kpyrosopor o6uocdepsl, OUOMBI.
yriepoja B 6rnocdepey, OmnwuchIBaTh KPYroBOpOT BernecTs,  |https://bio-
«KpyroBopoT azota B mprpoe» OMoreoXMMHUECKUE UKJIBI a30Ta  |ege.sdamgia.ru/
U yraepoja B omocdepe.
OOBSCHITH MPUYHHY 30HATLHOCTH
ounocdepsr.
[TepeuncisTh U XapaKTepU30BaTh
OCHOBHbBIC OMOMBI CYIIIH 3eMJTH
26. YenoseuecTBo B Onochepe 3emnn. | PackpbiBaTh coaepkaHue https://resh.edu.ru
Yes0Be4ecTBO AHTpOTIOTeHHBIC U3MCHEHUS B TEPMUHOB U TIOHSTHIA:
B Ouocepe ounocgepe. ['modanpHBIC aAHTPOTIOTCHHBIC U3MEHEHUS, https://sferum.ru
3emun (1 4) IKOJOTUYECKUE MTPOOIIEMBI. HKOJIOTHUECKUH KPU3HC,

JdemoHcTpaumuu:

Tabruywt u cxemor: «IlpumepHbie
AHTPOIIOTEHHBIE BO3CICTBHS HA
IpUpOaYy», «Baxuenmue

ro6anbHbIe MPOOIEMBI.
XapaxkTepuzoBatb OnochepHyro
pOJIb YeNoBeKa.

IIpuBOaUTE IPUMEPHI

https://www.yaklass

.ru

https://bio-
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WCTOYHUKY 3arpsi3HEHHSI BO3IyXa
U TPYHTOBBIX BOI», «IlouBa —
Ba)KHEUIIask COCTABIISIIONIAs
ouocheps», «DaKTOPHI
JeTpaialliy MOYBy,
«ITapauKOBBII 3P deKT,
«DakTopHl PaIMOAKTUBHOTO
3arpsisHeHHS Onochepbiy;
Kpacnas kaura PO, nuzo0paxxeHus
OXpaHsieMbIX BUJIOB PaCTEHUN U
YKUBOTHBIX

AHTPOTIOTEHHBIX U3MEHEHHI B
ounocdepe.

OneHuBaTh MOCIEICTBUS
3arpsi3HEHUST BO3AYIIIHOM, BOJIHOU
CpeIlbl, U3BMEHEHUS KIIMMaTa,
COKpaIieHus: OnopasHooOpasusi.
®opmynupoBaTh COOCTBEHHYIO
MO3UIUIO IO OTHOUICHHIO K
r7100aTbHBIM U PETUOHATIBHBIM
HKOJIOTMYECKUM IIpodiieMawm,
apryMEHTHPOBATH CBOIO TOUKY
3peHusl.

HazbIBaTh MpUYMHBI TIOSIBIICHUS
MPUPOJIOOXPAHHOMN ITUKH,
pacKpbIBaTh 3HAYCHHE MPOrpecca
JUTSI TIPEOJIOJICHUS DKOJIOTUYECKOTO
KpHU3Hca

ege.sdamgia.ru/

27.
CocymecTBoBa
HHe IPUPOABI
"
YyeJ10Be4ecTBa

(1)

CocyuecTBoBaHME NPUPOABI U
yenoBedyecTBa. CoxpaHeHHE
Oropa3zHo00pa3us Kak OCHOBA
yCTOWYUBOCTU OHOChEpHI.
OcHoBa palrmoHAIBLHOTO
yIpaBJICHUS IPUPOTHBIMU
pecypcaMu B UX UCIOJIb30BaHHUE.
JocTrkeHusi OMOJIOTHH U OXpaHa
PUPO/IBL.

JdeMoHcTpanum:

Tabauywl u cxemur: «buocdepa u
4eJI0BEK»

PackpsIBaTh conepxanue
TEPMHMHOB U IIOHATUI:
palnoHaIbHOE
IIPUPOIOIOIB30BAHUE,
YCTOMYHMBOE pa3BUTHE,
KODBOJIIOLIMS.

XapakTepru30BaTh PALIMOHAILHOE
MCII0JIb30BaHUE TIPUPOJHBIX
PECYPCOB; OCHOBHBIE T10JI0KEHUS
KOHLENIUN YCTOMYNBOTO
pa3BUTHUA

https://resh.edu.ru

https://sferum.ru

https://www.yaklass

.ru

https://bio-
ege.sdamgia.ru/

COI''TACOBAHO

IIporokoi 3acenanuss MO yunrenen
€CTECTBEHHBIX U OOLIECTBEHHBIX HAYK
MOBY COIII Ne 2

ot «30» aBrycra 2023 Ne 1

PykoBonurens MO

T. b Makaposa

COI''TACOBAHO
3aMmectuTens qupekropa no Y MP
H.A. be3nocona
«30» aBrycra 2023 rona
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