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HHOACHUTEJBHASA 3AIIMCKA

[Tpu pazpaboTke mporpaMmbl IO OMOJIOTHH TEOPETUUECKYIO OCHOBY JIJISl ONIPEACIICHUS MTOAX0I0B K (POPMUPOBAHUIO COIEPIKAHUS
ydyeObHoro mnpeamera «buonorus» coctaBuiau: KoHmentyanbHble mnosioxkeHus GI'OC COO o B3auMOOOYCIOBICHHOCTU LIEJICH,
coJiepKaHusl, pe3yabTaToB 00y4eHUs U TpeOOBAaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJ0KEHUS 00 OOIIMX LIEJIAX U MPUHIINIAX,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpeaHero oodmiero obOpazoBanusi B Poccuiickoit denepauuu, a Taxxe
MOJIOKEHUST O crernuduke Ouosornu, e€ 3HAYCHUM B MO3HAHUU KMUBOM MPUPOJLI U OOECIEYCHUHU CYIIECTBOBAHUS YEIIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSIM, OTMIPEIEIICHbI OCHOBHBIE ()YHKIIUU MTPOTPAMMBI ITI0 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no 6uonoruu 1aét NpeacTaBiIeHUE O 1esIX, 00 001Iel CTpaTeruu 00ydeHus, BOCIUTAHUS U Pa3BUTHS 00yUaIOIIUXCS
cpencTBamMu yueOHOTOo npeameTa «buonorus», onpeaenser 00s3aTebHOe PEAMETHOE COAEPKaHUe, €r0 CTPYKTYPY, pacipeaeieHue
Mo paszfenaM U TeMaM, PEKOMEHAYEeMYIO TOCIEOBATEIPHOCTh HM3YyYCHHS yYEOHOTO Marepuaja ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JTOTUKHA 00pa30BaTEIHHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yUaIOIUXCsl.

B nporpamme 1o OMO0THHU TaKkKe YUUTHIBAIOTCS TPEOOBAHUS K INITAHUPYEMbIM JIMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM
pe3yapTaTaM o00y4deHus B (QOPMHUPOBAHMU OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATENBLHON JEATEIbHOCTH/YUEOHBIX JIEWCTBUM
00yyYaroumxcs o OCBOCHUIO CO/IepKaHUsl OMOJIOTMYECKOr0 00pa3oBaHUs.

B nporpamme o 6uonoruu (10-11 kiaccel, 6a30BbIil ypOBEHB) peaIM30BaH MPHUHIIUI TPEEMCTBEHHOCTH B U3YUYEHHH OMOJIOTHH,
Omaromapsi yeMy B HEH MTpPOCMATPUBAETCS HAINPABICHHOCTh HA PA3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHWEM ECTECTBEHHO-
HAy4YHOT'O0 MHUPOBO33PEHHUSI, [ICHHOCTHBIX OPUEHTAIMN JTUYHOCTH, IKOJIOTMYECKOTO MBIILIEHUS, IPEACTABICHUN O 3JI0pOBOM o0Opasze
KU3HU U OEPEKHBIM OTHOIIEHUEM K OKpY Karolen npupoaHoii cpeze. [loatomy Hapsiay ¢ u3ydeHrem o01ieOnoI0rn4eckux Teopui, a
TaKXe€ 3HAHUU O CTPOCHUU JKUBBIX CUCTEM PA3HOIO PAHTa U CYHIHOCTU OCHOBHBIX MPOTEKAIOIINX B HUX MPOILIECCOB B MPOTPaMME IO
OMOJOTHH Y IeJICHO BHUMAHHE UCTIOIH30BaHUIO MOTYYEHHBIX 3HAHUI B TTIOBCEAHEBHOM KU3HU JIJIs1 PEIICHUS MIPUKIIATHBIX 3a/1a4, B TOM
yucie: NpopUIAKTUKN HACIICICTBEHHBIX 3a00J€BaHUN YEJIOBEKA, MEIUKO-TEHETHYECKOTO KOHCYJIBTHUPOBAHUS, OOOCHOBAHUS
AKOJIOTMYECKU 11€J1eCO00pa3HOTO MOBEJICHHUS B OKpY’Karolleld MPUPOIHON cpejie, aHalIu3a BIMUSHUS XO3UCTBEHHOW JEATEIbHOCTH
YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM. Y CUJICHHE BHUMAHUS K MPUKJIAAHONW HAMPABICHHOCTH YY4EOHOIO
npenmetra «buonorus» TPOIUKTOBAHO HEOOXOJAMMOCTBIO OOECTEUYEHUsSI YCJIOBUN JUIsl PEIIEHUsS OJHOW W3 aKTyalbHBIX 3ajad
IIKOJIBHOTO OMOJIOTMYECKOTO 00pa30oBaHusl, KOTOpas mpeArnoaracT GopMupoBaHUE Y 00y4aronuXxcsi CIOCOOHOCTH aanTUPOBATHCS K
W3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUDA.



buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHHs 3aHMMaeT BakHoe MecTo. OHa oOecrmeuuBaeT (HOpMUpOBAaHUE Yy
o0yuJaromumxcs MpeACTaBIeHU 0 HayYHOH KapTHHE MHpa, paciiupsieT u 0000IIaeT 3HaHUs O KUBOM MPUPOAE, €€ OTIMYUTEIbHBIX
NpU3HAKaX — YPOBHEBOI OpraHU3alliy U BOJIOLUHU, CO3MAET yCIOBHUS JUIs: MO3HAHUS 3aKOHOB XUBOW MPHUPOJBI, (HOPMUPOBAHUS
(YHKIIMOHATBHOW TPaMOTHOCTH, HABBIKOB 37J0POBOT0 M 0€30MacHOro o0pasza >KU3HH, SKOJOTHYECKOrO MBIILICHUS, [IEHHOCTHOTO
OTHOILIEHHS K KUBOU MPUPOJE U YEIOBEKY.

bonbiioe 3HaueHHe OHONOTHS UMEET TaKKe JJIs PEIICHUs BOCIUTATEIbHBIX M Pa3BUBAIONIMX 337ad CPEJHEro OOILero
oOpa3oBaHus, colManu3anuu odyyatonuxcs. M3yuenue Guonorun obecneuynBaeT yciaoBUs A GOPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U WH()OPMALMOHHBIX HABBIKOB, SCTETHUECKOMN KYJIbTYpPbI, CHOCOOCTBYET HHTETPALIUMN OMOJIOTUYECKUX 3HAHHM C
NPEJCTaBICHUSAMHA U3 JAPYTUX Y4YEOHBIX MPEAMETOB, B YAaCTHOCTH, (PU3UKU, XUMUU MU Teorpaduu. Ha3BaHHbIE MOJOXKEHUS O
npeaHa3HauYeHUH y4eOHOoro npeaMera «bHoJIorHs»y COCTaBUIM OCHOBY JUIS ONpPEENICHUS MOIX0A0B K OTOOPY M CTPYKTYPHUPOBAHUIO
ero co/iep>KaHusl, MPEACTaBICHHOTO B IPOTrpaMMe 10 OUOJIOTHH.

Ot0op coxepxaHust yuyeOHoro npenmMera «buonorus» Ha 0a30BOM ypOBHE OCYLIECTBIEH € MO3MLHUN KYyJIbTYpOCOOOpPa3HOTO
MOJIX0/J1a, B COOTBETCTBHM C KOTOPHIM OOyYaroIIuecs: TOJKHBI OCBOUThH 3HAHUSA M yMEHHMsI, 3HAaUMMbIe ISl (hopMHUpOBaHMs OOIIei
KYJIBTYPBI, ONpEACIAIONINe aJeKBaTHOE MOBEICHUE YeTIOBeKa B OKpYXKarollel MpUpOJTHON cpesie, BOCTpEOOBaHHbBIE B MIOBCEIHEBHON
KHU3HU U IPAKTUYECKOH AesTeabHocTH. Ocoboe MecTo B 3TON CUCTeME 3HAHUN 3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CIyXKaT
OCHOBOH JU1s1 (POPMUPOBAHMS MPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTHHE MHpA W LIEHHOCTHBIX OPUEHTAIUSIX
JUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMHA OMOJIOTHYECKOTO 00pa30BaHusl.

CTpyKTypupoBaHHe COAEp>KaHUsl y4eOHOro mMaTepuana B MPOrpaMMe MO OMOJOTHUU OCYLIECTBIEHO C YU4ETOM MPUOPUTETHOTO
3HAa4YeHUs 3HAHUHM 00 OTIMYUTEIHHBIX OCOOCHHOCTAX KUBOW MPUPO/IBI, O €€ YPOBHEBOI OpraHU3aluy U SBOJIONUHU. B cooTBeTCTBUY C
3THUM B CTPYKTYype yueOHoro npeamera « bruonorusy BblIeNeHbI ClIeAyIOUINE CoepKaTeIbHble TMHNU: «bruonorus kak Hayka. MeToib
HAy4yHOTo Mo3HaHus», «KieTka kak 6uonorudeckas cuctema», «OpraHnusm Kak Ouosjoruueckas cucrtema», «CucreMa 1 MHOrooopasue
OpPraHUYECKOTO MHUPa», « IBOIOIMS KUBON MPUPOJBD, « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTI.

Llenb uzyuenus yuebnoro npeamera «buonorus» Ha 6a30BoM ypoBHE — OBIaJicHHE 00Yy4aIOIIUMUCS 3HAHUSIMHU O CTPYKTYpPHO-
(YHKIMOHATBFHON OpraHM3alMy KHUBBIX CHCTEM Pa3HOTO paHra U NpuoOpeTeHne yMEHUH MCIOIb30BaTh 3TH 3HAHUS JJI TPaMOTHBIX
JeCTBUI B OTHOIICHUU 0OBEKTOB JKUBOM MPUPO/IBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX TPOOIIEM.

JlocTrmxenue 1enu u3ydeHusi yueOHoro npeamera «buonorus» Ha 0a30BOM ypoBHE 00€CIEUMBACTCS PEUICHHUEM CIIETYIOIINUX
3ajau:



OCBOCHHE OOYYArOUIMMUCS CHCTEMbl 3HAHUN O OMOJIOTMYECKHX TEOPHSX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX,
npaBuiax, CIy>KalluXx OCHOBOM JIsi (POPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHpPA, O METOJAaX HAYyYHOI'O
MO3HAHUS, CTPOSHUU, MHOTOOOpa3ui U OCOOCHHOCTSAX JKMBBIX CHCTEM Pa3HOTO YPOBHSI OpTaHU3AIMH, BBIIAFOIIMXCS OTKPBITUSAX U
COBPEMEHHBIX UCCIICTOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y 0OYyYalOLIMXCsl MO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHaiu3a
JAHHBIX O IMYTAX Pa3BUTHA B OMOJIOTMM HAYYHBIX B3TJISAJ0B, MAEH M TMOAXOAOB K HM3YUYEHHMIO >KMBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHM3allny;

CTAHOBJICHHE Y OOyYarOMIMXCs 00IIeH KyJIbTypbl, (YHKIIMOHAIBHOW TPAMOTHOCTH, PA3BUTHE YMEHHUIA OOBSICHATH M OLICHUBATH
SIBJICHHS] OKPYKAIOIIEro MUPA KHUBOU MPUPOJIBI HA OCHOBAHWU 3HAHUWH U OTBITA, MMOTYYEHHBIX MTPU U3yYCHUH OWOJIOTHH;

dbopmupoBaHre y 00y4darOMMXCd YMEHUN WILTIOCTPUPOBATh 3HaYEHUE OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOU NEATETbHOCTH
4eJI0BeKa, Pa3BUTUU COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCITUTaHNE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM KHUBOUM TPHUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHSI K
HEel, COOTIOIEHUS S TUIECKUX HOPM TIPH MPOBEJCHUU OMOJOTUYECKUX UCCIICIOBAHMUIA;

OCO3HAHUE IEHHOCTH OMOJIOTMYECKUX 3HAHUM /17151 IOBBIIIEHUS YPOBHSI KOJIOTHYECKOUN KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO
MHUPOBO33PEHNS;

MPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUW U YMEHUU B MOBCEAHEBHOW >KM3HU JIsI OIEHKH IOCTEACTBUM CBOEH JEATEILHOCTH IO
OTHOIICHHUIO K OKpY’Kalollel cpezie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAaHKE U COOIOIEHNE Mep MPOPUITAKTUKH 3a00JI€BaHUM.

B cucreme cpeanero oOmiero oOpa3zoBaHusi yueOHbIN mpeamer «buosnorus», nsyuyaemblii Ha 0a30BOM YpOBHE, SIBIISETCS
00s13aTeNIbHBIM YUEOHBIM ITPEAMETOM.

st m3yuenust Ouojoruu Ha 6a30BOM YPOBHE cpesiHero o01ero oopa3zoBanus orBoautcs 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hefenmo), B 11 knacce — 34 gaca (1 gac B Hezenio).



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
paszeiioB U TEM [IporpammHoOe copepKaHue
/i 9acoB 00y4aronmxcs

y4eOHOTO IpeaAMeTa

Tema 1. BroJIorusi Kak HayKa

YKMBOU TIPUPOIbI

IpUPOJIbI (HAOMIOIEHNE,
AKCIIEPUMEHT, OTIICAaHUE,
HU3MEpPeHHeE, KIacCupuKaIus,
MOJICIUPOBAHUE, CTATUCTUIECKAS
00paboTKa TaHHBIX).

1.1 | Buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OMOJIOTUU PackpriBath conepkaHue TEPMUHOB
HayK C OOIIIECTBEHHBIMU, TEXHUUYECKIUMHU Y ITIOHATHUM: HAYYHOE MUPOBO33PEHNE,
U IPYTr'UMH €CTECTBEHHBIMU HaYKaMH, HayvHas KapTHHA MHUPa, HAYYHbBI MCTO,
bunocodueit, penurueid, STUKOH, FUII0TE3a, TCOPUsl, METO/IbI
3CTETUKOM U mpaBoM. Posib Orooruu HCCICTOBAHMA.
B DOPMHPOBAHHY COBPEMEHHOH HAYYHO# XapakTepru30BaTh OMOJIOTHIO KaK HAYKYy,
€€ MECTO U POJIb CPEAN APYTUX
KapTUHBI MuUpa. CucTtemMa OMOJOTUYECKUX
€CTECTBEHHBIX HaYK.
HayK.
[lepeuuncnsath pa3aeabl OMOJOTUN
,jlyemoucmp aulzlm. M B COOTBETCTBUE C OOBEKTAMU U3YUYECHUS.
opmpemi: 1. lapeun, I'. Mennens, HaspiBaTph BaxkHEWUIIME OTpACIU
H. K. Konbnios, Jix. Yotcon n ®. Kpuk. | 646 norymecknx snanmit n 3a/auu,
Tabauywl u cxemwvi: «MeTOIBI TO3HAHUS crosme nepen 6uonorueii XXI b.
KUBOU MPUPOJIBD)
1.2 | Metoas! mo3HaHus 1 MeTtoabl NO3HAHUS )KUBOU PackpsiBaTh conepxaHue TEpMUHOB

Y TMIOHATUM: HAYYHBI METOM, METObI
HCCJICOBAHMUSI.

XapakTepu30BaTh OCHOBHBIE METObI
MTO3HAHUS )KUBOU TPUPOJIBI: HAOTIOICHUE,
DKCIIEPUMEHT, ONUCAHUE, U3MEPEHNE,




Hemoncmpayuu:

Tabauywl u cxemvt: «MeTONBIIO3HAHUS
KUBOU TIPUPOIBI».

Jlabopamopnuie u npakmuueckue
pabomoi:

[TpakTuueckas padota Ne 1.
«/cnonb30BaHuE pa3IUnyHbIX METOJ0B
MIPU U3yYCHUH OMOTIOTHIECKUX
00BEKTOBY

KJaccuuKanus, MOIeTMPOBaHHUE,
cTaThcTUYecKas 00paboTKa JaHHBIX

Hror

O 94aCoOB I1I0 TEMEC

2

Tema 2. ’KuBble CUCTEMbI M UX OPraHU3 AU

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3yYECHUE

1

Kusbie cucTeMbl (OMOCUCTEMBI)
KaK MpeaMeT U3yueHus OUOoJIoTuu.
OTnuyue KUBbIX CUCTEM

OT HEOPTraHUYECKOM ITPUPOJIBL.
CaoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

VYpoBHM Opranuzanuu
OMoCHUCTEM: MOJIEKYJISIPHBIH,
OpPraHOUIHO-KJICTOYHBIMH,
OPTraHU3MEHHBIMN,
MOMYJISIIIUOHHO-BHUIOBOM,
AKOCHCTEMHBIN
(OMOTeOIICHOTUYECKHI ),
OHOCEPHBIIL.

Hayxu, nzy4daroriye 6M0CuCcTEMBbI
Ha Pa3HBIX YPOBHSAX OpPTaHU3AIINH.

PackpsiBaTh conepxaHue TEpMUHOB

Y TIOHSATHI: cucTeMa, Ouosioruueckas
CHUCTEMa, JJIEMEHTBI CUCTEMBI, CTPYKTYypa
OHOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
00OMEH BEIIEeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACJIEACTBEHHOCTb,
U3MEHUYUBOCTb, PA3APAXKUMOCTD,
YHEPro3aBUCUMOCTb, YPOBHU
OpraHu3aluy XKU3HU (OMOCUCTEM).
XapakTepu30oBaTh IPUHIUIIBI
OpraHu3aIi OMOCUCTEM: OTKPBITOCTb,
BBICOKAs YIIOPSIAOYEHHOCTb,
CaMOpETYJISALMS, UEPAPXUYHOCTD.
[IepeuncnsaTh yHUBEPCAIBHBIE CBOKWCTBA
JKMBOT'0: €IMHCTBO XUMHUYECKOT'O
COCTaBa, Pa3ApaXxUMOCTh, JIBUKECHUE,




Hemoncmpayuu:

Tabauyst u cxemwvl: «OCHOBHbBIE
IPU3HAKU KU3HU», Y POBHU
OpraHU3aLUH KUBOU IIPUPOIBD).
Mopens moinekynsl JTHK

TOMEOCTa3, POCT U PA3BUTHE,
HACJIE/ICTBEHHOCTh, H3MEHUUBOCTD,
ABOITIOITHS (TIPUCTIOCOOIICHNE

K U3MEHSFOIIIUMCS yCIIOBUSIM).
[TpuBOIUTE TPUMEPHI OUOCUCTEM
Pa3HOTO YPOBHSI OpTraHU3aIlluN

Y CPaBHUBATH MPOSIBIICHUSI CBOMCTB
KHBOT'O Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MTPOIECCHI,
IPOTEKAroIIre B OMOCHCTEMAX:
0oOMEH BEUIECTB U MPEeBpAILECHUE
SHEPIUH, CAMOBOCTIPOM3BEICHHE,
caMOpEeTyJISIIHs, pa3BUTHE.
CoOroaTh npaBusa 6epexHOTo
OTHOIICHUS K KHBOU MPHUPOJIE

HToro 4yacoB 1o teme

1

Tema 3. XumMuyeckuii cCOCTaB U CTPOEHHE

KJIICTKHA

3.1

XUMHUYECKUU COCTaB
kieTku. Bonga
Y MUHEPAJIbHBIE COJIN

1

XHUMMYECKHM COCTAB KJIETKH.
XUMHUYECKHUE DIIEMEHTHI:
MaKpO3J1€MEHThI, MUKPOAJIEMEHTHI.
Bopaa u MuHepanbHbIe BEIIECTBA.
DYHKIAHU BOABI 1 MUHEPAIBHBIX
BelecTB B KieTke. [lonnepxanue
OCMOTHYECKOI0 OajaHca.
Hemoncmpayuu:

Juaepammur: «Pactipenenenue

XUMHUYECKHUX DJIEMECHTOB B HEXKMBOM

PackpsIBaTh coepikaHue TEPMUHOB

Y TIOHSITUIA: SJIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI;
MHUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JTUTIOJIb, BOJIOPOJIHBIE CBS3H;
ruapouibHbIe U THIPO(HOOHBIE
BEIIIECTBA.

JloKa3bIBaTh €MHCTBO JIEMEHTHOT'O
COCTaBa KaK OJHO U3 CBOWCTB JKHUBOTO.
Pacrnipenensith XuMu4ecKue 3JeMEHTbI




npupozae», «PacnpeaeneHne XuMHIECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabnuyvt u cxemoit: «Ilepuoguyeckas
Ta0IMIIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpOEHMEMOJIEKYJIBI BOJIBI»

10 TPYIIIIaM B 3aBUCUMOCTH

OT KOJIMYECTBEHHOTO ITPECTABUTENIBCTBA
B OPTaHU3ME; XapaKTEepU30BaTh POJIb
OT/EJIBHBIX JJIEMEHTOB.

BBIABIATE CBA3B MEXIY COCTABOM,
CTPOEHUEMMOJIEKYJIBI XMMUYECKOTO
COEIMHEHUS U er0 PYHKIMSIMH B KJIETKE

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHue O0EIKoB. PackpbiBaTh comepxaHue TEPMHUHOB
CTpoeHHE OENKOB AMHHOKHUCIIOTBI — MOHOMEPHI OSJTKOB. U TIOHSTHI: OCITKH, TIOJTUMEDHI,
HesameHnMEbIe 1 3aMEHUMBIE MOHOMEPBI, aMUHOKHCIIOTHI, TSN THTHAS
AMUHOKHCIIOTHI. AMHHOKHCIIOTHBIH CBSI3b, TTOJIUIICTITH/, ICHATYPAIIHSL.
COCTaB. YPOBHU CTPYKTYpbI O€IKOBOU XapakTepu3oBaTh OEIKH KaK KJacc
MOJIEKYJIbI (TIepBUYHASI, BTOPUYHAS, OpPTaHUYECKUX COCAMHECHUIA;
TpETHYHAst ¥ YeTBEPTUYHAS CTPYKTypa). | KIAacCU(PHULHUPOBATH UX 10 CTPOESHUIO
XHWMHUYECKHE CBOMCTBA OCITKOB. (rmoOynsipubie B GUOPUILIIpHEIE OSTTKN),
buonornueckue QyHKIIM 6EIKOB. NIEPEYUCIIATh U XapaKTepU30BaTh
Jlemoncmpavyuu: byHKIMN O0EIKOB
Tabauysl u cxemvi: «CTpoeHue
MOJIEKYJIbI OETKa.
ObopyoosaHue: CBETOBOW MUKPOCKOTI,
MHUKPOIIpETapaThl
3.3 | ®depMeHTHI — depMeHThI — OMOJIOTHIECKHE PackpbiBaTh coaepkaHue TEPMUHOB
OuoNIOTNYeCKHe KaTaJIN3aTOPHI. Y TIOHATUH: PEPMEHTBI, aKTUBHBIH IICHT,
KaTaJIN3aToOPhI Crpoenue pepMeHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas cCueqU(pUIHOCTD,

cyOcTpaTHas crienu(UIHOCTb.
KodepmenTtsl. ButamuHsbr.
OTnuuust pepMeHTOB

Ko(hepMeHThI, OETTKU-aKTUBATOPHI
U O€JIKU-UHTUOUTOPBI.
VYka3biBaTh OTINYHS PEPMEHTOB




OT HEOPraHUYECKUX KaTaInu3aTOPOB.
Hemoncmpayuu:

Tabauyst u cxemvr: «CTpoeHHUE
depmeHTaY.

Obopyodosanue: 000pya0BaHUE

JUTSI TIPOBEJICHUST HAOIIOICHHM,
A3MEPEHUH, IKCTIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabombol:

JlabopatopHas paborta Ne 1. «3ydenue
KaTaJIUTHYECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIa3bl

WJIM KaTajasbl)»

OT HEOPTaHMYECKUX KaTaJu3aTopoOB.
OOBACHATH poJib (HEPMEHTOB

B QYHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
B IPOMBINIJIEHHOCTH, B METUIIMHE,

B IOBCE/IHEBHOM XM3HHU YEJIOBEKA

34

YraeBoabl. JIunmmael

VYrieBobl: MOHOCaXapu bl (TITF0KO3a,
pu603a 1 1e30Kkcuprud03a), TucaxapuIbl
(caxapo3a, JIaKT032a) U MoJIMcaxapuibl
(KpaxmMari, TJIMKOTEH, LIEJITI0JI03a).
buonoruueckne pyHKIMH yTIIEBOAOB.
JIMmuabl: TPUTIIULIEPHIBI,
dhochomunuapl, CTEpOUIHI.

I'unpodunsHO-ruApOoPOOHBIE CBOMCTBA.

buonornyueckne QpyHKITUY JTAMHIOB.
CpaBHeHHe yTJIeBOJI0B, OEIIKOB

Y JIMIUI0B KaK UICTOYHUKOB SHEPTUM.
Hemoncmpayuu:

Tabauywvl u cxemol. «YTIECBOIBI,
«JIummmaben.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSATHUH: YTJIEBOAbI, MOHOCAXapH/IbI,
JUcaxapyabl, OJHcCaxapuibl, TII0K03a,
pubo03a, 1e30Kkcuprub03a, caxaposa,
JaKTO3a, MaJIbT0O3a, LEJUTI0I03a
(keTyaTka), Kpaxmall, TIIMKOTEH;
JUNUABL, TPUTIUUEPHUIBI (GKUPBL, Macia),
dbochonmunuapl, CTepOUIbI.
XapaKkTepu30oBaTh YTIIEBOIbI,

JUTUABI KaK KIJIACC OPTaHUYECKHUX
COCIMHEHU M.

KnaccuduimpoBaTh yriieBoabl U JTUITHIbI
110 CTPOCHUIO; IEPEUUCTIITh (PYHKIIUU
YTJIEBOJIOB U JINTIUIOB.




Obopyoosarnue: 060pyI0BaHHE
JUTSI IPOBEICHU ST HAOJIOICHUH,
WU3MEPEHNN, IKCIIEPUMEHTOB

CxeMaTuyecku 300paxkaTb CTPOCHHE
MOJIEKYJ YTJIEBOJOB, JIUIUIOB

3.5 | HykneuHoBbie Hyxneunnossie kucnorsr: JJHKu PHK. PackpriBaTh conepkanue TEPMUHOB
KUCHOThL. ATD Hyxkieotuipl — MOHOMEpBI Y MIOHATHI: 1€30KCUPUOOHYKIIENHOBAS
HYKJIEMHOBBIX KUCIOT. CTpoeHue kucinora (JIHK), pubonyknennoBas
u pynkuuu JIHK. Crpoenue u ¢pynkiuu | xucnora (PHK), Hykineorunn,
PHK. AT®: ctpoenue u ¢pyHKIUU. [IOJIMHYKJICOTUAHAS LCIIb
Jlemoncmpavyuu: (MOJTMHYKJIEOTH]T), KOMILJIEMEHTAPHOCTb,
Hopmpemui: [Ix. Yorcon, ®. Kpuk, bynkuuu JIHK (xpanenue u nepenaya
M. Vunkunc, P. ®paHkinH. HACJIEeICTBEHHOU NH(OpMAIIUN); BUJIBI
Tabauywl u cxemvl: PHK (undopmarmonnas, TpancopTHasi,
«Hyxnennossie kuciotsl; [JHK», pubocomanbHas); aaeHo3uHTpudochar
«buocunres 6enka», « CTpoeHue (AT®), makpospruueckas CBs3b.
MOJIeKyJIbl ATD. XapakTepu3nupoBaTh HYKJIEHUHOBBIE
ObopyoosaHue: CBETOBON MUKPOCKOIIL, KHUCJIOTHI KAaK XUMUUYECKUE COCTUHECHUS
MUKpOIpenapaThbl Y HOCHUTEJI HACJIEACTBEHHOM
nH(pOpMAIIUH.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIEKyYJ HyKJIenHOBBIX kuciot (JJHK,
PHK) u AT®.
CxeMaTnyecku u300pakaTb CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJI HYKJIEMHOBBIX
kucior, AT®
3.6 | Uctopusa u MeTopl [{utonorus — Hayka O KJIETKE. PackpeiBath conepixaHne TEpMUHOB

HN3YUYCHUS KIICTKH.
Krnerounas TCOPUA

Knerounas teopusi — npumep
B3aUMOJICHCTBUS UJIeH U (PaKTOB

1 TIOHSATHM: KJICTKaA, HUTOJIOIUA,
PaCKpPBIBATL COACPIKAHUC MOJI0KCHU
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B HAYYHOM [MO3HAHUMU.
Metoabl U3yueHus KIETKH.
Hemoncmpayuu:

Llopmpemur:

A. JleBenryk, P. I'yk, T. [lIBanH,

M. lnennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpoOnpenapaTbl pACTUTEIbHbIX,
KUBOTHBIX MOAKTEPUATIbHBIX KJIETOK;
PUCYHKH ¢ MUKpodoTOorpadusimMu
KJIETOK, OJIYYEHHBIE C TTOMOIIBIO
CBETOBOTO U DJIEKTPOHHOTO MHUKPOCKOIA

KJIETOYHOU TEOPHH.

[lepeuuncnsath 1 XapakTepHU30BaAThH
OCHOBHBIE METO/Ibl U3yUECHUS KIJIETKU:
(IpUTOTOBIIEHUE CPE3OB,

OKpallMBaHUE, MUKPOCKOIIMPOBAHUE,
HEHTpU(PYTUPOBAHUE, KYJIHTUBUPOBAHNE
KJIETOK 1 TKaHEM)

3.7

Kierka
KakK [1eJJOCTHAas
JKMBas CUCTEMA

KiteTka kak 1esnoctHas xKuBasi CUCTEMA.
OO01ue npru3HaKU KIETOK: 3aMKHYTast
HapyxHas MemOpaHa, moseky:abl JJHK
KaK F€eHETUYECKHUH aIapar, Cucrema
cuHTe3a Oeska. TUIbl KIETOK:
AYKApUOTUYECKAs U MPOKAPUOTUIECKASI.
Oco0eHHOCTH CTPOCHHUS
MPOKAPUOTUYECKOMN KIIETKH.

Knerounas crenka 6akrepuii. CtpoeHue
AYKApUOTUYECKOU KIeTKH. OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOU

U rpubHoii kineTku. [loBepxHOCTHBIE
CTPYKTYpBI — KJIETOYHAsI CTCHKA,
TJIMKOKAJNKC, UX (PYHKITUH.
[TnazmaTuueckassmeMOpaHa,

PackpsiBaTh comepkaHue TEPMHUHOB

Y TIOHSATHH: KJIETKU (3yKapuOTHYECKas,
MPOKAPUOTUYECKAS ), IUTa3MaTHIECKas
MemMmOpaHa (11azMajgeMma), TIIMKOKaJIUKC,
TPAHCTIOPT BEUIECTB (MTACCUBHBIM,
AKTUBHBIN ), SHAOIIUTO3 ((haromuTos,
MUHOIIUTO3), SK30IIUTO3, KJICTOYHAS
CTCHKA, HYKJICOU/I.

CpaBHUBaTh MEXIy cO00
AYKaApUOTHYECKHE U MMPOKAPUOTHUCCKUE
KJIETKH; OTMEUYaTh CXOJICTBO U Pa3TUIHs
B CTPOEHUH KJIETOK OaKTepuH,
’KUBOTHBIX, PACTEHUH U TPHOOB
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ee CBOMCTBa U (PYHKLIHUH.
Hemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,

T. llIBann, M. lllnennen, K. bap,

P. Bupxos.

Tabauysl u cxemol: «CTpoeHHe
AYKapUOTUUYECKOU KIeTKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
pPacCTUTENbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOU KIETKI.
Obopyoosanue: CBETOBOI MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OAKTepUATIbHBIX KIIETOK

3.8

CrpoeHnue
YKapUOTUYECKOUN
KJIETKH

[{uTonnasma u ee OpraHoOU/IbI.
OnHoMeMOpaHHbIE OPraHOUIbI KJIETKU:
OIIC, anmapar ['oab1Ku, JTU30COMBI.
[TonyaBTOHOMHBIE OPTraHOU/IbI KJIETKU:
MUTOXOHAPHH, TUTACTHUIBI.
[IpoucxoxieHne MUTOXOHAPUI

Y IU1acTua. Buael mmacTus.
HememOpaHHbIe OpraHOuIbI KJIETKH:
PHUOOCOMBI, KJIECTOUYHBINA IIEHTP,
IEHTPUOIIH, PECHUYKH, KTy TUKH.
OYHKIIMY OPTraHOUIOB KJIETKH.
Bxutouenus. Aapo — peryJsiTopHbIi
HEeHTp KJIeTKu. CTpOeHHUeE sipa: sjiepHas
000J104Ka, Kapuorjiazma, XxpoMaTHH,

PackpsiBaTh copepkaHne TEPMUHOB

Y TIOHSTHIA: ITUTOTIIa3Ma, OPTaHOU/THI,
sHjoma3MatudeckasceTs (J11C),
anmapat [oJIbKu, T30COMBI, BAKyOJlb,
MUTOXOHJIPHH, IJIACTH]IBI (XJIOPOILIACTHI,
XPOMOTLIACTHI, JICHKOTIIACTHI),
pHUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
HEHTp (IIEHTpOCOMa), PECHUYKH,
KTYTHKH, BKITFOUCHUS, SIPO, SICPHAS
0005104Ka, KapuoIIa3Ma, XpoMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOCHHE DYKAPUOTUIECKOM
KJIETKH 10 U300pakKeHUAM

¥ Ha MUKpOIIpenaparax;
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SIAPBIIIKO. XPOMOCOMBI. TpaHcniopT
BEILIECTB B KIJIETKE.

Hemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauyst u cxemol: «CTpoeHnE
AYKApUOTUUYECKOU KIETKN», « CTpoeHUE
KUBOTHOU KJIETKN», « CTpoeHUE
pacTUTENIbHOU KIeTKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKIY,
«CtpoeHue spa KIETKI.
Obopyoosanue: CBETOBOM MHKPOCKOIIL,
MHUKpoONpenapaTbl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopuwie u npakmuuecxkue
paoompl:

JlaGopatopHas padota Ne 2. «M3yuenue
CTPOEHMS KIIETOK PACTEHHM, )KUBOTHBIX U
OaxkTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENAPATAX U UX OINUCAHUE

KJIACCU(PUIIMPOBATH OPraHOUIBI

B 3aBHCHMOCTH OT 0COOEHHOCTEN UX
cTpoeHus (0JHOMEMOpaHHbIE,
IByMeMOpaHHbIC, HEMEMOpPaHHbIC);
ONUCHIBATh (PYHKIIUU KAKIOTO
OpraHOM/Ia B KJIIETKE.
XapakTepru30BaTh KJIETOYHOE PO KaK
MECTO XpaHeHHUs], epeayn (yIBOeHUe
XPOMOCOM) U peaau3aiuu
(TpaHCKpHUIILIKS) HACJIEICTBEHHON
uH(pOpMaIUU KIETKH.

[TepeuncnaTh 1 OMUCHIBATH KOMITOHEHTHI
anpa v ux QyHKIINH;

CxeMaTtnyHO U300paxkaTh CTPOEHUE
PACTUTEITBHOUN U )KUBOTHOM KJIETKH.
OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
TPAHCTIOPTa BEUIECTB B KJIETKE

Hroro yacoB no teme 8

Tema 4. ’KusHeaesiTeJJbHOCTb KICTKH

4.1 | OOMeH BemIecTs. 2 OOMeH BelecTB, UM META0O0IU3M. PackpsIBaTh coziep>kaHle TEPMHHOB
[ImacTnueckuii Accummisnus (TIACTUIECKUNA OOMEH) U TIOHSTHI: OOMEH BEIlECTB U
obmen. doTocuHTE3. U TUCCUMMWISIUA (SHEPTreTUYECKUI IpeBpalleHne YHEPTUr (METaboIu3M),
XeMOCHUHTE3 0o0OMeH) — JIB€ CTOPOHBI €IUHOTO ACCUMWJISLIUS, TJIACTUUECKUN OOMEH,
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npoliecca Merabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U DHEPTUU

B IOHUMAaHUK MeTabon3mMa. Turbl
oOMeHa BEIIECTB: aBTOTPO(DHBII

u rerepoTpodHbIi. Ponb hepMeHTOB
B 0OMEHE BEUIECTB U MIPEBPALICHUH
sHEepruu B kietke. DoTocuHTEs.
CBetoBasi U TeMHOBas (ha3bl
dotocunTesa. Peakuuu poTocunTesa.
OddexTuBHOCTH (HOTOCHHTESA.
3HaueHne POTOCUHTE3A TSl )KU3HU
Ha 3emsie. Biusinue ycinoBuil cpebl
Ha (OTOCUHTE3 U CTIOCOOBI MOBBILICHHUS
€ro MPOJYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHui.

XeMocuHTEe3. XEMOCUHTE3UPYIOLINE
OakTepuu. 3HaYEHUE XEMOCHUHTE3a
IUTS KW3HHU Ha 3eMIIe.
Hemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.
Tabauysl u cxemvi: «XJI0pPOILIACTY,
«DOoTOCUHTES)

JUCCUMUJISITINS, SHEPTETUUECKHI OOMEH,
dboTocunTe3, POTONNU3,
dbochopunupoBanue, MEPEeHOCUNK
IPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (POTOCUHTE3, MPOLECCHI,
ITPOTEKAIOIINE B CBETOBOW U TEMHOBOM
dbaze.

BBISBISITS MPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXK/y MOTJIOLIEHUEM COTHEYHOU
SHEPTUU XJIOPOPHILIIOM ¥ CHHTE30M
Monekya ATO.

CpaBHUBATH UCXOHBIC BEIIECTBRA,
KOHCYHBIC MMPOITYKTHI U YCIIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOM

¥ TEMHOBOM (ha3bl (PoTOCHUHTE3A;
CpaBHUBaTh (HOTOCHHTE3 U XEMOCHHTES.
OnenunBaTh 3HaueHHE (OTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emiie

4.2

DHepreTu4ecKui
oOMeH

DHepreTuuecKkuii 0OMeH B KJIIETKE.
Pacimieryienue BemiecTB, BbIACICHUS

U aKKyMYJIUPOBAHUE SHEPTUHU B KIIETKE.
OTansl SHEPreTHIECKOro oOMeHa.
['mukonu3. bpoxkeHren ero BUpbI.

PackpsiBath copeprkanue TEPMUHOB

U TOHSITUI: SDHEpreTUYeCcKuii 0OMeH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OPOKEeHHUE,
CIIUPTOBOE OPOKEHHE, OMOJIOTMYECKOE
OKHUCJICHUE, KJIETOYHOE JbIXaHUE,
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Kucnopoanoe okucnenue,

WJIH KJIETOYHOE JIbIXaHHE.
OxkucnurensHoe hochopumupoBaHue.
D¢ HEeKTUBHOCTH YHEPTreTUUECKOTO
oOMeHa.

Hemoncmpayuu:

Tabauywl u cxemvl: «TUNBITATAHUS,
«Metabonmm3m», « MUTOXOHAPHUSD,
«OHEPTeTUYECKUA OOMEH»

JUCCUMMIIALINSA, (DEPMEHT.
XapakTepru3oBaTb OOMEH BEILECTB

U TIpeBpallleHre SHePTrun (MeTaboIu3M)
KaK OJJHO UX CBOMCTB JKHBOTO.
[TepeuncnsaTh 0coOeHHOCTH
IUTACTHYECKOTO M SHEPTEeTUYECKOTO
oOMeHa B KJIETKE; YyCTaHABINBATh
B3aMMOCBSI3b MEKIY HUMHU.

Paznuuath TUIIBI OOMEHA BEILECTB

B KJIETKE: aBTOTPOQHBII

U TeTEePOTPOHBIN.

OnuceIBaTh 3TAIBI SHEPTETUYECKOTO
oOmeHa (ITOATOTOBUTEIIbHBIMN,
OECKHCIIOPOTHBIN, KUCTOPOTHBIN )

Y CPAaBHUBATH UX MEXIY COOOI1.
XapakTepru30BaTh pEaKkiuy INIMKOIN3a,
OpOXKeHHs, KJIETOUHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICCTBEHHbBIE
CBSI3U MEXY TTTUKOJIU30M, KIIE€TOUHBIM
JbIXaHUEM U CUHTE30M MOIeKy1ATO.
CpaBuuBath 3¢ (HEKTUBHOCTH
0eCKUCIOPOAHOTO U KUCIOPOIHOTO
ATaNoB

4.3

buocunTes Genka

Peakuyu maTpu4HOro cuHTE3A.
I'enernueckas uadopmanus u JJHK.
Peanuzanus reHeTudyeckon naopmauu
B KJIeTKe. | eHeTHueCcKnu KO Uero

PackpsiBaTh coliep:xaHue TEPMUHOB
U MOHSITHUN: T'eH, TCHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPHUIIIHUA,
TPaHCJISILHUS, KOAOH, aHTUKO/IOH,
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CBOMCTBA. TpaHCKpUNLMSA — MATPUYHBIN
cunte3 PHK. Tpancnsuus — 6uocunres
Oenka. DTanbl TPAHCIALUU.
KoaupoBanneamrnokucnor. P

0JIb puOOCOMB OHOCHHTE3E OEIKa.
Hemoncmpayuu:

Ilopmpemwi: H.K. KosnbLi0B.

Tabauyst u cxemwvr: «Ctpoenue [JHK»,
«CTtpoeHue u QyHKITMOHUPOBAHHE TCHAY,
«Cunre3s Oenkay, «Permmumkanms JTHKy,
«['eHeTHYECKHUM KOI.

Obopyoosanue: MOAEIN- aNITUTUKALIUH
«¥Y nBoenue JIHK u Tpanckpunius»,
«buocunTes 6enka»

pubdocoma, IeHTpaibHas J0rMa,
MOJICKYJIIpHAsi OMOJIOTHSI.

OnpenensaTs CBONCTBA FEHETUYECKOTO
KOJa (TPUIIETHOCTb, OJTHO3HAYHOCT,
BBIPOKJIEHHOCTb, YHUBEPCAJIbHOCTb,
HENEPEKPhIBAEMOCTb, HETIPEPHIBHOCTD ).
OnuceIBaTh 3Tambl peanu3alun
HaCJIEICTBEHHOW MH(POPMAIIH B KJIETKE.
CpaBHHBaTh PEaKUUU MAaTPUYHOTO
cunte3amodiekyn PHK u Genka B kierke

4.4

Hexnerounnie
(bOpMBI KU3ZHU —
BUPYCHI

HexkneTounsie GopMbI )KU3HU — BUPYCHI.
Hcrtopust OTKpBITHSI BUPYCOB

(1. Y. IBaHoBCKUiA).

Oco0EHHOCTH CTPOCHHMS U AKUZHEHHOTO
uKJa BUpycoB. baktepuodaru.
bouie3nn pactenuid, )KUBOTHBIX

Y Y€JIOBEKa, BhI3bIBAEMbIE BUPYCAMH.
Bupyc ummyHoieduinta uesoBeka
(BUY) — Bo30yauTenb

CIIN da. OGpaTHas TpaHCKPHIIIIKS,
peBepTasza U MHTEerpasa.
[IpodunakTuka pacrpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUM.

PackpbiBath cosepkaHue TEPMUHOB

U TIOHSATUI: BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyc
uMMyHoaeduimTa yenoBeka (BUY),
OHKOTEHHBIC BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOYHYIO (POpMY JKU3HH;
0COOEHHOCTH CTPOEHUS

Y )KU3HEJEATEIbHOCTH BUPYCOB.
OnuckIBaTh )KM3HEHHBIN IIUKI BUPYCOB
UMMYHOJe(PUIINTA YETOBEKA; Pa3InyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
Mo03aukHn), 6bakrepuodar, BUY.
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Hemoncmpayuu:

Hopmpemui: ]1. 1. IBaHOBCKHIA.
Tabauysl u cxemol: «Bupycoy,
«bakrepuodarmny; «CtpoeHue

1 ku3HeHHbIN ukia Bupyca CITM da,
OaxTepuodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJ1€1b-alIInKaI1s
«CTpoeHue KIETKW»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodHIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecriupaTopHBbIE, KETY I0YHO-
KUIICYHbIE, KJICHIEBON SHIIE(AHT,
BUY-undexius)

HToro 4yacoB 1o teme 6

Tema 5. PazMHOKeHHe U MHAUBHUAYAIb

HOe pa3BUTHE OPraHU3MOB

5.1 | YKusHeHHbI UK 1
KJIETKU. [lenenue

KJIeTKH. MUTO3

KnetouHbIi MUK, UM )KU3HEHHBIN ITUKII
kietku. Marepdasza u Muros.
[Ipomeccel, mpoTekatonue B uHTEpPase.
Penukanust — peakuusi MATpUYHOTO
cunre3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HA0Op — KApUOTHIL.
JIMTUTON IHBIN 1 TaITIOWIHBIN
XPOMOCOMHBIEC HA0OPBI. XpOMaTH/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y UHJIUBUAYJIBHOTO Pa3BUTHS
OpraHu3MoB. JleieHue KJIeTKU — MUTO3.
Craguu muto3a. IIpomeccsl,
MPOMCXOAIINE HA PA3HBIX CTAIUIAX
MHUTO3a. buonornyeckuii CMbICI MUTO34.
[Iporpammupyemasi ruOesb KJIETKH —
aronTo3.

PackpeiBath cosiepkaHrue TEPMUHOB

U TIOHSITHUM: KJIETOYHBIN IIMKII,
uHTepdasa, peayIuKams, XpoMoCcoMa,
KapUOTHII, TAIUIOWIHBIN, TUTIIION JHBIN
XPOMOCOMHBIA HA0Op, XPOMATH/IHI;
MHUTO3 €ro cTaauu: npodasa, meradasa,
aHadasa, Tenodasa.

OnuceIBaTh KU3HEHHBIN 1K KJIETKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
MIEPUO/JIbl KIIETOYHOTO IIUKJIA,
CpPaBHHMBATh UX MEX]Y COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTUIIOB OPraHW3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUBaTh CTaIUX MUTO3A.

Paznuuats Ha MUKpoOTIpenapaTax
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Hemoncmpayuu:

Tabauywl u cxemvt: «KICTOUHBIN KD,
«Pennmukanus [IHK», «Ctpoenune
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIEIb-anIIuKaIus «Jleaenue KieTkny;
moneins JJTHK.

Obopyoosanue: CBETOBOM MUKPOCKOIT U
Mukpomnpenapat «Kaprokunes B KiieTkax
KOpeIlKa JIyKay.

Jlabopamopusie u npakmuueckue
pabomot:

JlabopaTtopnas pabota Ne 3.
«Habmoienre MUTO3a B KJIETKaX
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKax CTaJIM¥ MUTO34.
PackppiBaTh OMOJOTHYECKUN CMBICT
MHTO3a

52

Dopmsbl
Pa3MHOXKCHMSI
OpraHu3MOB

®dopMbI pa3MHOKEHHST OPTaHU3MOB:
Oecnosioe 1 MoJIOBOE.

Buibl 6ecriosioro pa3MHOKEHHS:
JIeJIEHUE HAJ(BOE U [IOYKOBAHUE
OJIHO- 1 MHOT'OKJIETOYHBIX,
CrIopoo0Opa3oBaHue, BEreTATUBHOE
pa3MHOXKCHHE.

HckyccTBEHHOE KIIOHUPOBAHUE
OpPTaHHU3MOB, €TI0 3HAYCHUE
IUTSICETIEKIIU .

[TostoBOE pa3sMHOKEHHE, €TOOTANYUHS
oT 6ecroIoro.

PackpsiBaTh conepikanne TEPMUHOB
Y TIOHSITUW: PA3MHOXEHUE, KIIOH,
MOJIOBBIC KJIIETKH (raMeThl),
STUTICKJIETKA, CTIEPMATO30M1, 3UTOTA,
JIeJIeHUE Ha/IBOE, TOYKOBAHUE,
CHOPYJISIIIMS, parMeHTalus,
BETETATUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHHE, OTIbIIICHHE,
JIBOMTHOE OTUIOZIOTBOPEHUE, TIOJIOBBIC
KeJe3bl, CCMCHHUKH, THYHUKU,
OTUIOJIOTBOpEHHUE (HAPYKHOE,
BHYTpPEHHEE).
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Hemoncmpayuu:

Tabauysl u cxemol: «OOPMBI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OTUIOJIOTBOPEHUE YIIBETKOBBIX
pacTteHui», «/leenue KineTku
OakTepumn», «BeretaTuBHOE
pa3MHOXEHUE pacTeHui», « CTpoeHune
ITOJIOBBIX KJIETOK

XapakTepu3oBaTh 0COOEHHOCTH

¥ 3HaYeHHEe OECTIOJIOTO

U MOJIOBOT'O CIIOCOO0B

pPa3MHOKEHUSI.

Boiaensts BUbpl 0€crosioro
Pa3MHOKEHUS;, BBISIBIISTH B3aUMOCBSI3U
Mex Iy hopMaMu U CriocodaMu
Pa3MHOXEHUS, U UX OMOJIOTHIECKUM
3HAYCHHUEM.

Bnagers mpuemamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepru30BaTh MOJIOBBIC KICTKH:
STUTICKJICTKH, CIIEPMaTO30U/IbI;
BBISIBIISITH OCOOCHHOCTH

UXCTPOCHUS

53

Meiios

Meiio3. Craguu meiiosa. [Iporeccsl,
MPOUCXOIAIINE HA CTAIUSIX MEHO03a.
[ToBeneHrne XxpoMoCOM B MEHO3E.
Kpoccunrosep. buosiornueckuii CMbICIT
1 3HAYCHHE MeHo3a.

Jemoncmpayuu:

Tabnuywvl u cxemwl: «JleneHue KISTKN,
«Menosy.

Obopyoosanue: moaens JIHK;
MarHuTHas MOAEC/Ib-alIInKaI1s
«Jlenenune KIETKM»

PackpeiBath conep:xaHue TEPMUHOB

U TIOHSITHUM: MEH03, KOHBIOTallus
XPOMOCOM, IEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TAMETBHI.

XapakTepu3oBaTh MeH03 Kak Criocod
KJIETOYHOTO JICJICHUS; ONTUChIBATh MENO3
10 CTaJusIM; CPABHUBATH CTAIMU MEN03a
Y MUTO3A.

PaznnyaTth Ha pUCyHKax CTauu MENO03a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHHE
Meno3a
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5.4 | O6pa3oBanue ["amerorenes — mpoiiecc 00pa3oBaHus PackpsiBaTh coepxaHue TEPMUHOB
U pa3BUTHUE MOJIOBBIX KJIETOK Y>KUBOTHBIX. Y IOHSITUM: TAMETOT€HE3, CIEPMATOIEHES,
MOJIOBBIX KJIETOK. [TonoBekle xKene3bl: CEMEHHUKHI OOTr€HE3, CIEPMATO30H/I, AaKPOCOMa,
Orm10/10TBOpEHHE u snuHukd. OOpa3oBaHuE U pa3BUTHUE SIMLIEKJIETKA, TTOJISIPHBIE TEJIbLIA.
MOJIOBBIX KJIETOK — TaMeT (CIIEPMAaTO301 1, | XapaKTepu30BaTh 0COOEHHOCTH
AULIEKIETKA) — CIEPMATOr€HE3 raMeToreHesa y *KMBOTHBIX U €r0 CTa/IHH;
n oore”e3. OCOOEHHOCTH CTPOEHUS MIOJIOBBIE KJIIETKU )KUBOTHBIX U OTIMCHIBATH
SUIIEKIETOK U CTIEPMATO30UI0B. IPOLIECC UX PA3BUTHUA.
OmnonorBopenue. [laprenorenes. CpaBHMBATh CIIEPMATOT€HE3 U OOTEHE3.
Jlemoncmpavuu: OmnuckIBaTh OMIIOAOTBOPEHUE,
Tabnuyet u cxemot: «[Ipsimoen HenpsiMoe | OMOJIOrMUECKOE 3HAUEHHE
paszButue», «l'ameTorenes OILIOIOTBOPEHUS
Yy MIIEKOTIMUTAIOIINXU YETOBEKAY.
Obopyoosanue: Moaenb MeTadazHoi
XPOMOCOMBI, MUKPOCKOTI,
MHUKponpenapaTsl «CepMaTo30U /bl
MJICKOIIUTAIOLICTO», «SNIeKIeTKa
MJIEKOITUTAOIIETOY.
Jlabopamopnvie u npakmuueckue
pabomoi:
JlaGopatopHas padota Ne 4. «3yuenue
CTPOEHMUSI MTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
5.5 | UupuBuayansHOE NuauBuayanbHOE pa3BUTHE (OHTOTEHE3). | PackphiBaTh copepkaHHe TEPMHHOB
pa3BuUTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHSITHI: OHTOTEHE3, SMOPUOTEHE3,
OpraHu3MOB (amOpuorenes). DTanbl SMOPUOHATILHOTO | 3UTOTa, pobJieHHne, 0J1aCTOMEPHI,

Pa3BUTHA y ITIO3BOHOYHbBIX JKHUBOTHBIX:

MopyJia, 6yactysa, 0J1acToLeb,
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ApoOJieHue, racTpyJIsus, OPraHOTeHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsMoe (JTMYMHOYHOE).
Brnusinue cpenbl Ha pa3BuTHe
OpraHu3MoB; (paKTOPhI, CIOCOOHBIE
BBI3bIBaTh BPOXKJICHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3
I[BETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH,
CTalud Pa3BUTHSL.

Hemoncmpayuu:

Tabnuywvl u cxemol: «OCHOBHBIE CTATNH
OHTOTeHEe3ay, «[Ipsmoe 1 Henpsmoe
pa3BUTHE», «/|BOMHOE OIIJIONOTBOPEHUE
YIIBETKOBBIX PaCTECHUII»

ractpyJia, Helpysa, OpraHOTeHE3;
3apOABIIEBBICTIUCTKU: IKTOAEPMA,
Me30/iepMa, SHTOAEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
U HerpsiMoe (JTMIMHOYHOE); MeTaMop( o3,
Meracropa, MHKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIEPMHUH, 3aPOJIBIIEBBIN MEIIOK,
JIBOMHOE OTIJIOJOTBOPEHUE.
OmnpenensTs dTarbl SMOPUOHATHLHOTO
Pa3BUTHS XOPJAOBBIX Ha CXEMax

U TpernapaTax ¥ OMUCHIBATh MPOIIECCHI,
POUCXOISIIINE Ha KKIOM dTarle.
CpaBHHBAaTh NIEPUO/IBI OHTOI'€HE3A;
PSAMOE ¥ HETIPSMOE (JTUIHMHOYHOE)
MOCTAIMOPHUOHATBHOE Pa3BUTHE,
3apOJIBIIITHN YETIOBEKA U JPYTHX
XOPIOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BuTHUs ¢ MeTamop(}o3om;
OTpHUIIATEIHHOE BIMSHUE aJIKOTOJIS,
HUKOTHHA U APYTHX TEPATOTEHHBIX
(baKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJI0BEKa.

OnuceIBaTh MPOLECC IBOMHOTO
OTUIOJOTBOPEHUS Y IIBETKOBBIX
pacTeHui

HToro 4yacoB 1o teme
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Tema 6. HacieICTBEHHOCTh U U3MEHYHUBOCTH OPraHM3MOB

6.1 | I'eneTuka — Hayka 1 IIpenmer n 3a7a4y TEHETUKH. PackpeiBath conepxanue TEPMHAHOB
0 HaCJIEICTBEHHOCTU Ponb nuTosnoruun u sSMOpHOIOTUN Y TIOHSTHI: T€H, TEHOM, T€HOTHII,

Y U3MEHYNBOCTHU B CTAHOBJICHMH F€HETUKH. Britaza (beHOTHUII, XPOMOCOMBI, AJUIEITbHBIE TEHbI
POCCUICKUX U 3apyOEKHBIX YUEHBIX (ayenu), TOMO3UroTa, FeTEPO3UT0Ta,
B pa3BUTHE T€HETUKU. MeTO/Ibl TeHETUKH | JOMHUHAHTHBIN IIpU3HaK (T€H),
(rubpUIOTIOTUYECKUH, peLeCCUBHBIN MpU3HAK (T€H), YhcTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JUHUS, THOPUL.
TeHETUYECKU). [lepeuncnsaTh U XapakTepu30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKU: THOPUIOTIOTUUECKH,
I'eneTnyeckas CUMBOJIMKA, LIATOI€HETUYECKUI, MOJIEKYJISIPHO-
UCIIONIb3yEeMasi B CXEMaX CKPCIUBAHUM. | TEHETUYECKUI; TOMUHAHTHbIE
Hemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUN
llopmpemuwi: I'. Menpnens, T. Mopras, Y )KUBOTHBIX.
H. 1. Basunos, C. C. UeTBepHuKOB, ITonb30BaThCs TEHETUYECKOM
H. B. Tumodeer-Pecosckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
ObopydosaHnue.: MOAEIb- allTUIMKALINS JUISL 3aIIUCU TEHOTUITUYECKUX CXEM
«MoHOruOpUIHOE CKPEIIMBAHKE, CKPEILMBAHUS
repbapuit «['opox moceBHOW»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHMS PackpsIBaTh conep:kaHne TEPMUHOB
HaCJIeJOBaHUS IIPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATUIN: MOHOTHOPUAHOE
IIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpellMBaHue, (PEHOTUIINYECKHUE
MonorubpuaHoe CKpeniuBaHue. 3aKOHeTMHO0Opa3us TPYIIIbI, THOPHUIOIOTHIECKUN METOI,
CKpEIIMBAHUE ruOpHUI0B EPBOTO MOKOJIeHUs. [IpaBuio | 4ucThie TMHUM, JTOMUHUPOBAHUE T€HOB

AOMHMHHUPOBAHMA. 3aKoH paciCIICHUA
IMPHU3HAKOB. ['mmoTtesa 4YucTOThI raMeT.
[lonmHOEM HEemoaHOE AOMHWHHUPOBAHMC.

(moJIHOE, HETOIHOE), pacuIeIICHUE
B IIOTOMCTBE.
OnuceIBaTH METOIUKY MTPOBEICHUS
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Hemoncmpayuu:

Ilopmpemur: I'. Mennens.

Tabauysl u cxemovl: «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 LIUTOrCHETUYECKas
OCHOBa», «3aKOH PacCIlEIUICHUS U €ro
LUTOT€HETHYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMET».

Obopyoosanue:

MOIeTH-aNIIINKauu « MoHOruOpuIHOE
CKpeuiuBaHuey, «Heromnxnoe
JOMUHHPOBaHUE», repbapuii «I opox
IIOCEBHO»

['. MeH1e1eMOnBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJTHOU NTapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBath coniepxaHre 3aKOHOB
eIMHOO00pa3usi THOPUIOB EPBOTO
MTOKOJIEHUS W 3aKOHA PACILIETUICHHUS.
OOBSICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXeMbl MOHOTHOPHUIHOTO
CKpEUIUBaHUS, OOBSICHATh €r0
LUTOJIOTUYECKNE OCHOBBI U pELIATh
TEHETUYECKUE 3a7]a4u

HAa MOHOTHOPHUIHOE CKpEITUBAaHUE

6.3

JurudpuaHoe
CKpEIIMBaHHUE.
3aKOH HE3aBUCUMOT'O
HACJIEIOBaHUSA
MIPU3HAKOB

JlurubpuaHoe cKkpelrBanue. 3aKoH
HE3aBUCHMOT'O HACJICAOBAHUS
pu3HaKOB. [[uToreHeTH4eCcKre OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3UpyolIee CKpeluBaHue.
Hcnionp30BaHre aHATM3UPYIOIETO
CKpENTUBAHUS JIJIS1 OTIPECIICHUS
TCHOTHUIIA OCOOH.

Jemoncmpauyuu:

Ilopmpemeur: I'. Mennens.

Tabauywl u cxemwl: «JlurnbpuaHoe
CKpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
Obopyoosarue: MOACIb- aNTUTUKALIUS
«JlurubpuHOE CKpEIMBaHUE)

PackpsiBaTh coaepkaHne TEPMUHOB

Y TIOHSATHUM: TUTUOPHUIHOE CKPEIIUBAHUE,
AHAJIM3UPYIOLIEE CKPEIIMBAHUE.
OnuceiBaTh onbITEI I . Mennens

110 M3YYEHHIO HACJICIOBAHUS JIBYX TIap
IIPU3HAKOB Y TOPOXa IMMOCEBHOTO.
PackpbIBaTh coJIepKaHUE 3aKOHA

HC3aBUCUMOI'OHACJIICAJOBAHUSA IIPU3HAKOB.

[IpuMeHAT, MATEMAaTUYECKAN PACUET
C IOMOUIBKD METOJIa NEPEMHOKEHUS
BEPOSITHOCTEW U 3aMKUCh C MOMOIIBIO
(EHOTUIMYECKUX PATUKaIOB
paclIenyIeHNus] NPU3HAKOB Y ITOTOMKOB
10 (PEHOTHUITY U TEHOTHITY.
3anuchIBaTh CXEMbI JUTHOPUIHOTO
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CKpEIIMBAaHUS, OOBSACHATH €T0
LATOJIOTUYECKUE OCHOBBI U PEIIATh
TEHETUYECKHUE 3314l Ha TUTHOPUAHOE
CKpELIMBaHNE

6.4

CuermuieHHOE
HacJIeJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacleI0BaHKEe MPU3HAKOB.
Pa6orta T. Moprana no cuerjieHHOMY
HaCJIeI0BaHMIO TeHOB. Hapymienue
CLEIUJICHUS] TEHOB B pe3yJIbTaTe
KPOCCUHTOBepa. XPOMOCOMHAS TEOPUS
HACJIEJICTBEHHOCTH.

['eneTnyeckue KapThl.
Hemoncmpayuu:

Iopmpemuwi: T. Moprasn.

Tabauywl u cxemol: «KMerios»,
«"eHeTnyecKkue KapThl paCTECHUH,
’KUBOTHBIX U YCIIOBEKAY,
«B3anMo1eCTBHE AJUIEIIBHBIX TEHOBY.
ObopyoosaHnue: MUKpoOIIpenapaT
«JIpo3zodunay (HopMa, myTaruu Gopmbl
KPBUTHEB M OKPACKH TeJia), MUKPOCKOTI,
Moaenb-amIukanus «Ilepexpect
XPOMOCOM.

Jlabopamopusie u npakmuuecxkue
pabomot:

JlaGopatopHas padota Ne 5. «M3yuenue
pE3yIbTATOB MOHOTHOPHUTHOTO

U IUTUOPUIHOTO CKpEITUBAHUS

PackpeiBath conepxaHue TEPMUHOB

Y ITIOHATHUI: CLIETNIEHHOE HACJIEI0BaHNE
IPU3HAKOB, PEKOMOMHALINS [€HOB,
TE€HETUYECKUE KAPTHI XPOMOCOM,
MOPTraHu/a.

HaspiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOU TEOPHUH
HacieacTBeHHOCTH T. Moprana;
packpbIBaTh coAepKaHue paboThI

T. Moprasna no CuerieHHOMY
HACJIEI0BAHUIO F€HOB U IPUYUHBI
HapyIIEHUS CUEIJICHUs MEK 1y T€HAMU.
3anuchIBaTh CXEMbI CKPEIMBAHUS

IIPY CLICTUICHHOM HacCJIeI0BaHUH,
OOBSACHATH IPUYUHBI PEKOMOMHALIUN
TE€HOB, ONPENEIIATH YACIIO TPYIII
CLEIUICHUS T€HOB; PEIIATh TCHETUYECKUE
3a/1a4M Ha CLIEIUICHHOE HACJIEA0BaHUE
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y Ip030(IIBI HA TOTOBBIX

MUKpOIIpenaparax»

6.5 | I'eneruka mnona. I'eneTuka nona. XpoMOCOMHOE PackpsIBaTh conepkaHue TEPMUHOB
Hacnenosanue OIpeaeneHue moyua. AyToCOMbI Y TIOHATHUIA: XPOMOCOMHBIN Habop,
IIPU3HAKOB, U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbie | @yTOCOMBI, ITOJIOBBIC XPOMOCOMBI,
CLCIIJICHHBIX C I10JI0M U T€TEPOraMETHBIE OPTraHU3MBL. TOMOTraMETHBIN 1101, FETEPOraMEeTHBIN

HacnepgoBanue npu3HaKoB, CUEIJIEHHBIX | IIOJI, CLICIUIEHHOE C II0JIOM HACJIEJOBaHUE
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOIMUECKUE OCHOBBI
Iopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOT'O MEXaHU3MA OIIPEICIICHUS
H.N. BaBunos. 10J1a Y Pa3JIMYHbIX OPraHU3MOB.
Tabauyvt u cxemol: «I'eHeTHKA TTOJIAY, CpaBHHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HaCJIEJOBaHMs, HACJICI0BAHKS IPU3HAKOB, CLICINIEHHBIX
CLEIUICHHOTO C ITOJIOM», «KapuoTubl U HE CLCIUICHHBIX crojoM. Pemarts
YeJIOBEKa U KMBOTHBIX) TEHETUYECKUE 3a/1a4U HA HACJICJOBAHUE
CLICIUICHHBIX C I10JIOM IPU3HAKOB

6.6 | I3MeHYHBOCTb. M3meHunBOCTh. Bubl N3MEHUNBOCTH: PackpsIBaTh conepkaHre TEPMUHOB
Henacnencreennas HEHACJICACTBCHHASA U HACIICACTBCHHAS. U TIOHATUHN: U3MEHYUBOCTb,
U3MEHYHUBOCTb Ponb cpenrl B HEHACIIEACTBEHHON HACJIEICTBEHHAs! U3MEHYUBOCTb,

M3MEHYMBOCTH. XapaKTEPUCTUKA
MOIU(UKAMOHHON N3MEHYMBOCTH.
BapuanmoHHbII psia M BapualoOHHas
kpusas. Hopma peakuuu npusHaka.
KonnyecTBeHHBIE M KAUECTBEHHBIE
MIPU3HAKH U UX HOpPMA PEAKLINH.
CaoticTBaMO U (PUKAITMOHHOMN
U3MEHYUBOCTH.

HEHACJIEICTBEHHAs! N3MECHUYHUBOCTD,
MOU(DUKAIIMOHHAS U3BMEHYMBOCTb,
BapUAIIMOHHBIN psiJ, BApUAHTA,
BapUAIIMOHHAsl KpUBasi, MPU3HAK,
HOpMa peakIfK, KOJIMYECTBEHHbIC
Y Ka4eCTBEHHbBIC MPU3HAKH.
KnaccudunmpoBaTh BUIbI
W3MEHYMBOCTH U BBISBIIATDH UX
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Hemoncmpayuu:

Tabauysl u cxemol. «Buasl
U3MEHUYUBOCTUY, «MoaudukanmoHHas
U3MEHYUBOCTDY.

Jlabopamopuvie u npakmuueckue
paoompl:

JlaGopatopHas pab6ota Ne 6. «M3yuenue
MOAU(UKAIIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUALMOHHOTO psiia

Y BapUALlMOHHOW KPUBOW»

O0MOJOrHYeCKHEe 0COOSHHOCTH.
[lepeuncnsaTe CBOMCTBA
MOIU(PUKAITMOHHON N3MEHUYNBOCTH

1 OOBSICHATH €€ 3HaUYCHHUE

JJIS1 OPTaHU3MOB.

PazanuaTh KOJIMYECTBEHHBIE

Y Ka4eCTBEHHBIC MTPU3HAKU; CTPOUTH
BapUAIIMOHHBINA PsiJI, BAPUALIMOHHYO
KPUBYIO, BBIUYUCIIATH CPEIHEE 3HAUCHHE
pU3HaKa

6.7

HacnencrBenHas
U3MEHYHBOCTD

HacaencrBeHnnasi, vy reHOTUITHYECKAs
M3MEHYHBOCTh. KoMOMHATHBHAS
W3MEHUYMBOCTh. Mel03 1 MOJIOBOM
MPOIECC — OCHOBA KOMOUHATUBHOM
W3MEHYMBOCTH. MyTallMOHHAA
W3MEHYUBOCTb.

Knaccudukanus MmyTaiiyii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTa 1 NpUYUHBI MyTalUH.
MyTtareHHbie (haKTOPBHI.

3aKOH TOMOJIOTUYECKUX PsIJIOB

B HACJIEJCTBEHHOM N3MEHUYMBOCTH
H. 1. BaBusnoBa. BHesnepnas
HaCJICJICTBEHHOCTh U N3MEHYHBOCTb.
Hemoncmpayuu:

Ilopmpemui: I'. ne ®pus, H. N1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAS

PackpsIBaTh copepkaHne TEPMUHOB
Y TIOHSATUI: HACJIECTBEHHAS
U3MEHYUBOCTb, KOMOMHATUBHAS
U3MEHYUBOCTb, MyTallHOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallUU:
TE€HHBIE, XPOMOCOMHbBIE, T€HOMHBIE;

MNOJHUINIOW AN, aHCYIIIIONAUA, MyTarCHEI.

XapakTepu3oBaTh HACIEACTBEHHYIO
W3MEHYHMBOCTH; (POPMYTMPOBATH 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICICTBECHHOM M3MEHUYNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €ro
3HAQYCHUEJIST OMOJIOTHH M CEJICKIUH.
KnaccudummpoBats MyTaruu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
MIPUMEPHI My TaLIUM.

OOBSACHITH IPUYMHBI BOSHUKHOBECHHUS
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U3MEHYHBOCTD.

ObopyoosaHue: MUKPOCKOTI,
MUKporpenapat «Jlpo3oduna» (Hopma,
MyTanuu (POPMBI KPBUTBEB B OKpacKa
Tena); KOMHATHBIE PACTEHUS C MECTPOr
OKpPAaCKOM JINCTHEB.

Jlabopamopnuie u npakmuueckue
paoompl:

JlabopaTtopHas padota Ne 7. « Ananu3
MYTaIud y 1p0o30(HITBI Ha TOTOBBIX
MUKpOITperaparax»

MYTalui, poJib (PaKTOPOB-MYyTAareHOB.
CpaBHUBaTh BUIbI MyTallUii; BBISBIISITH
IIPUYMHBI HACJIEACTBEHHOU
U3MEHUYHMBOCTU, UCTOYHUKH MYTareHOB
B OKpYaroleu cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJIEICTBEHHOCTh U N3MEHYUBOCTb

6.8

['eneTuka yemoBeka

I'eneruka yenoseka. Kapuorun
YyeJIOBEKa.

OCHOBHBIE METObI TCHETUKHU YEJIOBEKA:
reHeaJOTHYeCKU, OJIM3HEIIOBBIH,
UTOTCHCTUYCCKHUM, OMOXMMUYCCKHUM,
MOJIEKYJIIPHO-T€HETUYECKUIA.
CoBpeMeHHOE OIpe/IeICHUE TEHOTUIIA!
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHCIIC

¢ nomouipto [11[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
yeJIOBEKa: reHHbIe 00JIE3HH, 00JIC3HU

C HacJIeACTBCHHOU
MPEPaACIOIOKEHHOCThIO, XPOMOCOMHBIE
0osie3an. ComaTH4yeCcKue

Y TeHEPATUBHBIC My TaIlMH.

PackpbiBaTh conep:kaHuE TEPMUHOB

Y TIOHSATHN: KApUOTHII YEIOBEKA,
IIUTOT€HETHYECKUI METO/,
reHeaIOTHYECKUI METOI, POAOCIOBHEIE,
ONMM3HELOBBIA METO/I, HACJICCTBEHHbBIE
0oJie3HU: (MOHOTCHHBIE,

C HACIEACTBEHHOU
PEePacoI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsiTh 0COOEHHOCTH H3YUSHUS
TeHETUKH YeJI0BEKa; MPUBOJINUTD
IPUMEPHI HACIIEICTBEHHBIX O0JIe3HEH
YeJI0BEKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 0OOCHOBBIBATH 3HAUCHUE
MEeJIMKO-T€HETHYECKOTO
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CrBosioBbie KieTKU. [IpuHIMIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKH,
pOPUIAKTUKY U JICYCHUS TEHETUIECKUX
OoJre3Hel. MemKo-reHeTHIeCKOe
KOHCYJIbTUpPOBaHUE. 3HAUCHUE
MEJIUIUHCKON T€HETUKH

B IIPEAOTBPAIICHUU U JICUEHUU
FeHETHYCCKUX 3a00JICBAHUI YEIIOBEKA.
Jemoncmpavyuu:

Tabnuywvl u cxemor: «HaciemoBanue
pesyc-pakropay, «['eHeTHuka rpyr
KPOBW».

Jlabopamopusie u npakmuueckue
paoomol:

[IpakTiueckas padota Ne 2.
«CocTaBiieHUE U aHAJIU3 POIOCIOBHBIX
YeJIOBEKAY

KOHCYJIbTUPOBAHHSI.
BbIABISATE M CpaBHUBATH MEXAY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YeJI0BEKA.

CocTaBiATh U AaHAIIM3UPOBATH
POAOCIIOBHBIE YETI0OBEKA

HToro 4yacoB 1o teme

8

Tema 7. Cesiekuusi opranus

MOB, OCHOBBI

OMOTEXHOJIOTHH

7.1

Cenekuus Kaxk HayKa
M TIporecc

1

Cenekius Kak HayKa 1 Mpoliecc.
3apok/IeHHE CEEKIINU U JJOMECTUKAIIUS.
Yuenue H. 1. BaBunosa o neHrpax
MHOT000pa3us v MPOUCXOKICHHUS
KYJBTYpPHBIX PACTEHUH.

L{eHTpBI MPOUCXOKIACHUS TOMAIITHIX
KUBOTHBIX.

Coprt, nopoja, mramm.

PackpsiBaTh coepKaHue TEPMUHOB
Y IOHATHUH: CEJEeKIHs, COPT, TOPOAa,
IITaMM, TOMECTHKAIIHS,

WA OJIOMAIIHUBAHUE, [ICHTPHI
MHOT000pa3us U NPOUCXOKICHUS
KYJIbTYpHBIX pacTeHUil

U JKUBOTHBIX, THOpUAN3ALINA,
MCKYCCTBEHHBIN OTOOP.




Hemoncmpayuu:

Ilopmpemui: H. 1. BaBuios.
Tabauyvt u cxemol. kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpHBIXpacTeHu», «[Ioponasl
JOMalIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHHUI».
Obopyodosanue: MyJSIKA TIOIOB

Y KOPHEIUJIO0B TUKHUX (GOpM U
KYJIbTYPHBIX COPTOB PAaCTECHHU;
repOapuii «CeabCKOX03sHCTBEHHBIE
pacTeHus»

HaspiBaTh 1 CpaBHUBATh OCHOBHBIE
ATaIlbl Pa3BUTHSI CEJICKIUH.

N3narate yuenne H. 1. BaBunosa

0 LIEHTPax MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHUl; pa3anuyaTh LEHTPHI HA KapTe
MHPA, CBA3BIBATH KX MECTOITOJIOKEHNE
C OYaramMu BO3HUKHOBEHUA JPEBHENIIINX
[UBUIN3AIINN.

CpaBHUBATb COpTa KYJIbTYPHBIX
pacTeHuil, HOpOAbl TOMAIIHUX
YKUBOTHBIX U UX JTUKHUX IIPEIKOB.
OueHnBaTh POJIb CENIEKIINU

B 00€CIIeYeHUH IPOJOBOJILCTBEHHOM
0€30MacHOCTH YEJI0BEUECTRA

7.2

MeTtoas! u
JIOCTHIKCHUS
CEJICKI[MU PACTCHUI
1 JKUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblii 1 UHANBUAYAIbHBIA OTOOPHI
B CEJICKLIUY PACTCHUM U >KMBOTHBIX.
Ouenka ’KcTephepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
MHOpUAMHT. YucTas TuHus.
CkpelrBaHue YACTHIX JTUHUH.
['ereposuc, uiu rubpuHas cuia.
HepoacrBennoe ckpemmBanue —
ayTopunuur. OtaaneHHas
rUOpUIU3ALMS U €eyCIIEXH.
HcKkyCcCTBEHHBIM MyTareHes3 U Iojay4eHue
MOJIUIIIIONIOB. JIOCTHKEHUS CENEeKINN

PackpbiBaTh cofepkaHre TEPMUHOB

Y TIOHSATUH: UICKYCCTBEHHBIN 0TOOD,
MacCOBbI 0TOOP, MHAUBUYaJTbHBIHI
0TOOP, IKCTEPhEP, OIM3KOPOJCTBEHHOE
CKpeIIMBaHUe, YUCTasl INHUS, TE€TEPO3UC,
HEPOJICTBEHHOE CKpPEUIUBAaHUE,
HCKYCCTBEHHBI MyTareHes,
noymrtonipl. CpaBHUBATH (POPMBI
HMCKYCCTBEHHOT'0 0TOOpa (MaccoBOTO

Y UHIAVBUYAJIBHOTO), BUIBI
rubpuau3anuu (OJIU3KOPOACTBEHHOM

U OTJQJICHHOM ), CIIOCOOBI MOTyYEHUS
TIOJTUTIIION/TOB.
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PACTEHHI, 5)KUBOTHBIX
MMUKPOOPTaHHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. JI. Kapnieuenko, M. ®@. M1BaHOB.
Tabauysl u cxemor: «OTHATCHHAS
rubpuausanus», «PaboTel akagemrka
M. @. UBaHoBay, «Ilomunmonausy.
Obopyoosanue: MyJISDKU TUIOJ0OB U
KOPHEILIOI0B AUKHUX (HOpM U
KYJIbTYPHBIX COPTOB PACTEHUH.
Jlabopamopusie u npakmuueckue
paoompl:

Okckypcus «OCHOBHBIE METOIBI U
TOCTUKEHUS CEJIEKIIMN PACTEHHUI U
KUBOTHBIX (Ha CEIEKIMOHHYIO CTAHIIMIO,
IUIEMEHHYIO0 epMmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WIH TETUIMYHOE XO35SHUCTBO)

[TpuBOIUTE PUMEPHI JOCTUKECHUN
CEJICKLIUU PACTEHUN U )KUBOTHBIX

7.3

buorexnonorns
KaK OTpaciib
MIPOM3BOJICTBA

buorexnonorus KaK 0Tpacib
MPOU3BOJICTBA. ['eHHAsA MHKEHEPUsI.
Otanbl co3nanus pekomOuHantHou JJHK
U TPaHCTE€HHBIX OopraHu3MoB. KieTounas
uxeHepus. KieTouHnble KyJbTyphl.
MUKpOKIIOHATBHOE PAa3MHOXKEHHE
pacrennii. Knonuposanue
BBICOKOTIPOTYKTHBHBIX

PackpsiBaTh coaepkaHne TEPMUHOB

Y TIOHSITHI: ONOTEXHOJIOT S, KJIETOUHAS
VH)XECHEPU s, TCHHASUHKEHEPHS,
KJIOHHPOBAHHE, TPAHCTCHHBIE
opranu3Mmsbl, 'MO (renetuuecku
MOAU(UITUPOBAHHBIC OPTaHU3MBI).
XapakTepru30oBaTh OMOTEXHOIOTHIO KaK
OTPACIIb IPOU3BOJICTBA, OCHOBHBIE
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CEIBCKOXO3SIICTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHE U ATUUECKUE TTPOOIEMBI.
I'MO — reneTuuecku
MOAUGUITUPOBAHHBIC OPTAHU3MBI.
Hemoncmpayuu:

Tabnuywl u cxemolr: KOOBEKTHI
OuoTexHoI0run», «KiteTouHbie
KYJBTYPhI U KJIOHUPOBAHHUEY,
«KoHcTpyupoBaHuer MepeHoC reHoB,
XPOMOCOM

TOCTHKEHHSI OMOTEXHOJIOTUY B 00J1acTH
POMBITIUICHHOCTH, CETHCKOTO X031UCTBA
Y MEUITUHBI.

[lepeuucnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETOBI U JOCTHUKCHHUS
OMOUH)KEHEPHU.

OO0cykmaTh SKOJIOTHICCKHIE

U ITUYECKHUE aCTIEKThI HEKOTOPBIX
UCCJIEIOBAHMI B 001aCTH
OMOTEXHOJOTHH (KJIOHUPOBAHMS,
MCKYCCTBEHHOTO OTUIOJIOTBOPEHUS,
HaIpPaBIEHHOTO U3MEHEHUS TeHOMA

Y CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB no teme 3
PesepBHOE Bpems |
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

Ne
/11

HaumenoBanune
pa3ziesioB U TeM
y4eOHOTo npeameTa

KomuuectBo
4acoB

[IporpammHoe conepkanue

OCHOBHBIE BUIBI IEATEIHOCTH
o0ydJaronuxcs

Tema 1. DBoJIOHMOHHAA OHOJIOTHUSA

1.1

DBOIIOLUS U METOJIBI
ee U3yUYeHUsI

1

[Ipennoceuiku BO3SHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUH. DBOJIFOLMOHHAS
TEOpHUs U €€ MECTO B OMOJIOTHUHU.
BnusiHue 3BOIFOLIMOHHON TEOPUU

Ha pa3BUTUE OMOJIOTUHU U APYTUXHAYK.
CBuUIETENBCTBA 3BOJIIOLUN.
[TaneoHTOIOrNYECKHE:
MOCJIEA0BATENBHOCTD MOSABJICHUS BUIOB
B [MAJICOHTOJIOTUYECKOM JIETOIIUCH,
nepexoiHbie (POPMBL.
buoreorpaduueckue: cxoncTBo

u paznuune dayH udaop MaTepruKoB
U OCTPOBOB. DMOPHOJIOTUYECKUE!
CXOJICTBAU PA3INIUSI SMOPHOHOB Pa3HBIX
BUJIOB MTO3BOHOYHBIX.
CpaBHHTENIbHO-aHATOMHYECKUE:!
TOMOJIOTUYHbBIC, AaHAIIOTUYHBIE,
PYAUMEHTapHbBIE OPTaHbl, ATABU3MBI.
MosnekynsipHO-0MOXUMUYECKHE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpbiBath cosepkaHue TEPMUHOB
Y MTOHSTUI: 3BOJIIOLIUS, TIEPEXOIHbIE
bopMBbI, PUIOTEHETUYECKUE PSIJIBI,
BU/JIBI-9HJIEMUKH, BUbI-PEIIUKTHI,
3aKOH 3apO/IbIIIEBOTO CXO/ICTBA,
OMOreHETUYECKUI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpTaHbl, pyIMMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIC ATAIBI PA3BUTHUS
HBOJIIOLIMOHHOW TEOPUHU.
XapakTepru3oBaTh CBUICTEIIHCTBA
HBOJIIOIMU: TTAJICOHTOJIOTMYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHYECKHE, CPABHUTEIIHHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXHUMUYECKHE.

[IpuBOAMTH TIPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoB, (HUIOTCHETUYECKHUX
PSIOB.

[TpuBoAMTH (HOPMYTUPOBKH 3aKOHOB
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METa0OJIMYECKUX MyTeH y BCEX >KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Llopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. {apsuHn, B. O. KoBaneBckuii,

K. M. bap, 3. I'ekkens, ®. Mromiep.
Tabauywvl u cxemol: «PazBurue
OpraHUYecKOTro Mupa Ha 3emJie»,
penbedHbie TAOIUIIBI «3aPOIBIIITI
MTO3BOHOYHBIX YKUBOTHBIX),
«ApXeonTEPUKCY.

Obopyoosanue: duoreorpadpuieckas
KapTa MUPA; KOJUIEKIUsS «DPOpMbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX
Y PaCTEHUID; BIIAKHbBIE MPEapaThl
«PazButre HacekoMoro», «Pa3Butue

JISATY KD

OMOTreHEeTUUECKOI0 U 3apOAbIIICBOTO
CX0ACTBa

1.2

Uctopus pa3Butus
MpPEICTABIICHUI
00 3BOJIOIAU

DBomonmonHas teopus Y. J[apBuHa.
[IpeanochbuIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYyIIME CUITBI
HBOJIIOIMU BUJOB 10 [lapBuny
(M30BITOYHOE PA3MHOKEHHUE

P OrPAaHUYEHHOCTU PECYPCOB,
HeoInpeeIeHHass U3MEHYUBOCTb,
6opn0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

CuHTeTHUeCKas TCOpPUs SBOJTHOINN

PackpbiBaTh cojiep;kaHuE TEPMUHOB

Y MMOHSTUIN: CUCTEMAaTHUKA, €CTECTBCHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTb OCHOBHBIC
ABOJIIOIIMOHHBIC UACH, KOHICTILIUN

Y TEOPUU; CPABHUBATH B3IJISIJbIHA BU/I
u 3Bomonuio K. Jlunues, JK.b. Jlamapka,
Y. [dapsuna.

OuenuBath Bkal JIMHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHATH PUHITUIIHI
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(CTD) u ee OCHOBHBICTIONOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemor: «llomynsumy,
«Kapra-cxema MapuipyTa myTemecTBUs
Y. JlapsunHay, « DopmMbl O0pPHOBI

3a CYILIECTBOBaHUE», « ECTECTBEHHBIN
oTO0p», « MHOrOOOpa3ue COpTOB
pactenui», « MHOrooOpasue mopos
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBbl.
XapakTepu3oBaTh COACPKAHNE

Y 3HaYEHHE DBOTIOLMOHHON KOHIEIIUH
K. b. Jlamapxka.

OLeHNBaTh €CTECTBEHHO-HAYYHBIE

U COLMAJIbHO-3KOHOMHUYECKHE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOJIIOLIMOHHOM Teopun Y. JlapBuHa.
PackpriBaTh copepxanue 3BOTFOLMOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEEIECHHYIO U ONPEIECICHHY IO
M3MEHYUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, PopMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJOKEHUS CHHTETUYECKOU
teopuu 3Booun (CTI) u 00bACHATH
€€ 3HaUYCHHUE UIIONOJIOTUU

1.3

Buna: kpurepuu u
CTPYKTYypa.
[Tonmynsuums Kak Kak
AJIIeMEHTapHast
€IUHULIA BUIA

Muxkpossomrouus. [lomymsamus kak
€AUHULABUIA U IBOIIOLIHH.
Jemoncmpayuu:

Tabauywl u cxemol.: «l[lomynsumy,
«MyTanunoHHass U3MEHYUBOCTDY.
ObopyoosaHue: MUKPOCKOTI,
Mukponpenapar «Jlpo3oduna» (Hopma,
MyTaIi (POPMBIKPBUTEEB U OKPACKH
Tena), MoJienb-anmiukanus «llepexkpect
XPOMOCOM.

PackpbIBatTh cojiepkaHiue TEPMUHOB

Y TIOHSITHI :MUKPOABOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, oMYA,
reHooH 1, MyTaIluu, KOMOUHAITIN
TEHOB.

XapakTepru30BaTh BUJI KaK OCHOBHYTO
CHUCTEMATHUYECKYIO STUHUITY

U TIEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Boeigensts kputepun Buia
(Mopdomornyeckuit, PU3NOIOTUICCKUH,
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Jlabopamopnvle u npakmuueckue
paoomoi:

Jlabopatopnas padota Ne 1. «CpaBHeHme
BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPHIO»

OMOXNMUYECKUI, TCHCTUYCCKU,
IKOJIOTUYECKUH, TeorpadudecKuii)

Y IPUMEHSATH KPUTEPUU JJISI ONTUCAHUS
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOIYJSLNIO0 KaK
CTPYKTYPHYIOEIUHUILY BUAA U
SBOJIFOLIUH.

OnuceIBaTh NOMYJISIIIAIO IO OCHOBHBIM
MOKa3aTesiM: COCTaB, CTPYKTypa

1.4 | IBuxKy1IHe CHIIBI JBuxyue cuibl (pakTopsl)3Boionun | PackpbeiBaTh comepxaHne TEPMUHOB
(3memeHTapHbIe BHUJIOB B IpupoJe. MyTallMOHHBIN Y TIOHATUN: KOMOMHATHBHAs
(bakTOpbI) 3BOJTIOLUU IPOLECC U KOMOMHATUBHAS U3MEHYUBOCTb, MyTAllU1, MyTallHOHHBIN
WU3MEHYHMBOCTD. [[ONyJIAIMOHHBIE BOJIHBI | IPOLIECC, TONMYJISLIMOHHBIE BOJIHBI,
u fpeid reHoB. M3omanus u murpanus. | Apeid reHoB, W30JSILMSL, MUTPALIUU.
Hemoncmpayuu: XapakTepu30oBaTh MIEMEHTAPHBIE
Tabauyvt u cxemvl: «JIBUKYIIHE CUITBI (haKTOPBI SBOTIONUN: MyTAITMOHHBIN
HBOJIFOLIAMDY pouecc, KOMOMHATUBHAS
WU3MEHYHUBOCTb, ITOITYJIALIMOHHBIE BOJIHBI,
Aperid reHoB, U30JISIMSL, MUTPALIUS.
YcraHaBIMBaTh NPUYUMHHO-
CJIEZICTBEHHBIE CBSI3U MEK]Y
MEXaHU3MOM U PE3YIBTATOM IEUCTBUS
JBIKYIIUX CUJ (3JIEMEHTAPHBIX
(baKkTOpOB) IBOJIONIUN
1.5 | EcrecTBeHHbIi 0TOOp EctectBennsblil 0T00p — HanpaBisaomuid | PackpbeiBaTh conepikaHue TEPMUHOB

u ero hopmbl

(bakTop IBOIIOLINH.
®DopMBbI €cTECTBEHHOT00TOO0pA.

Y TIOHSITHI: €CTECTBEHHBIN 0TOOD,
O6opn0a 3a CyIecTBOBaHHE.
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Jemoncmpayuu:
Tabauywvl u cxemol: «ECTeCTBEHHBIN
ot6op», «boprba 3a cymiecTBoBaHUE

OnwuceBaTh MEXaHU3M JEHCTBUS
€CTECTBEHHOTO 0TOOpA.
Xapaktepu30oBaTh (HOPMBI €CTECTBEHHOTO
otOopa (IBUXKYLINH, CTAOMIU3UPYIOIIHIHA,
IU3PYNTHBHBIN) U CPAaBHUBATh X MEXKIY
co00i1.

XapakTepuszoBaTh 00pLOY

3a CYIIECTBOBAaHKE U CPAaBHUBAThH €€
BUIBI (MEKBHIOBAsI, BHY TPHBHIOBAS,
0opnba ¢ HeOIaronpUATHBIMU
(dhakTOpaMu BHEIIHEH CpeIbl)

1.6

Pe3ynbraTh
OBOJTIOINH
MIPUCIIOCOOICHHOCTD
OpPraHU3MOB U
BUJ1000pa30BaHKe

[Tprcnoco0aeHHOCTh OPraHu3MOB
KaK pe3ynpTat dBoonuu. [Ipumepst
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
Apomopdo3bl 1 U0 AT TAIHH.
Buau BunoobpazoBanmue.

Kputepun Buga. OcHOBHBIE (hOPMBI
BUI000pa30BaHUs: TeOrpaPuIecKoe,
HKOJIOTUYECKOE.

Jemoncmpayuu:

Tabnuywsl u cxemoi:
«IIpucnoco6IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHue»,
«IKOJIOTUYECKOE BUI000Pa30BaHHE).
ObopyoosaHue:

KoJLIeKIHsE « [ IpruMepbI 3alMTHBIX
MIPUCTIOCOOTICHHUN Y JKUBOTHBIX),

PackpbiBaTh copeprkaHne TEPMUHOB

Y TIOHSATUH :TIPUCTIOCOOTICHHOCTD,
MOKPOBUTEIHCTBCHHAS U
IpeoCcTeperaroIas OKpacka,
MacCKHUPOBKa, BUI000pa30BaHHE.
OmnuceIBaTh MEXaHNU3M BOSHUKHOBEHUS
MIPUCIIOCOOJICHUH Y OPTaHU3MOB.
BrISBIATE MO M300payKEHUSIM, HA KUBBIX
1 (PUKCHPOBAHHBIX MpemapaTax MpUMephI
MIPUCIIOCOOJICHHOCTH PACTEHUM

M JKABOTHBIX K YCIIOBHSIMCPEIbI
oOuTaHus, 10Ka3bIBATh OTHOCUTEIBHYIO
1€J1eCO00Pa3HOCTh MPUCIOCOOJICHUH.
XapakTepu3oBaTh CIOCOObI

U MEXaHU3MbI BUA000pa30BaHus;
OTIHMCHIBATh U CPAaBHUBATH OCHOBHEIE
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHBIMU
TUNIAMU OKPACKU; HAOOp III010B

U CEeMSH.

Jlabopamopnvle u npakmuueckue
pabombot:

JlaGoparopHas padota Ne 2. «Onucanue
IPUCTIOCOOTICHHOCTH OPTaHU3Ma U €€
OTHOCHUTEIILHOTO XapaKTepay

(bOpMBI IKOJOTUIECKOTO
U reorpaduyecKoroBU000pa3oBaHUs

1.7

Hanpasnenus u nytu
MaKpOIBOJIIOLIUU

MakposBonronus.

DopMBI IBOITIOINH: (DUITETHYECKAS,
JTMBEPreHTHAs, KOHBEPTCHTHAs,
napasuienbHasi. Heobpatumoctsb
sBomtonuu. [Ipoucxoxenue

OT HECTICIIMAIU3UPOBAHHBIX
IIPEIKOB.

[Tporpeccupyromas crierraIn3arus.
AnanTvBHas paavanus.
JHemoncmpayuu:

Ilopmpemwi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «KApoMopdo3bD,
«MnnoananTarumny, «O0mas
JIETeHEepaIus».

Obopyodosanue: moneiib « OCHOBHBIC
HaIpaBJICHUS SBOJIIOIHIY; 00bEMHAs
Moenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX)

PackpsiBaTh comepkanne TEPMUHOB

Y TIOHSTUN: MaKPOIBOJIONHNSI, (PUITIOTEHE3,
OMOJIOTMYECKUI MPOrpecc U perpecc,
apoMopdo3, uaroaganTaIms, oomas
JiereHepanysi, aJanTUBHAS paualus.
XapakTepu3oBaTh (POPMBbI HIBOJIIOLIHH.
BrisiBasiTe apoMopdo3bl

Y UIMO0AJAN TN yPaCTeHUN

Y )KUBOTHBIX.

CpaBHUBaTh OHMOJOTHYECKUN IIPOrpecc
u Ouojoruyeckuii perpecc, apomopdos,
UIM0AIANITAIUIO M OOIIYIO
JIETeHEepaIuIo.

BhIABIATH B3aUMOCBSI3H MEKITY MY TSIMHU
Y HaIIPABJICHUSAMU DBOJIFOIIUU

Yy PaCTECHUN U KUBOTHBIX

HToro 4yacoB 1o teme
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Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU HA 3emuie

2.1 | Ucropus xu3Hu

Ha 3eMJIe€ U METOIbI
€€ U3YUYCHHUS.
I'nmioTe3nl
MIPOUCXOKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4HbIE PEICTABICHUS

0 3apOKJIeHUM XU3HU. HayuHble
TANOTE3bl BO3HUKHOBEHHUS )KU3HU

Ha 3emJie: aduoreHe3 UMaHCIepMUs.
XUMUYECKAS SBOJIFOLIUA.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX
BEIIIECTB U3HEOPTAaHUYECKUX.
DKCHEPUMEHTATILHOE TOATBEPKICHUE
XUMHUYECKOHN APBOJIIOIUU.

HadganpHbie Tanpl OMOJIOTrHYECKOM
spoitoninu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BOBHUKHOBEHME MPOTOKJICTKH.
[IepBbi€ KJIETKH U UX SBOJIIOIHS.
DOopMUPOBAHUE OCHOBHBIX I'PYIII
JKMBBIX OPraHU3MOB.
JHemoncmpayuu:

llopmpemur:

®. Penu, JI. ITactep, C. Mumnep,

A. U. Onapumn, I'. FOpwu.

Tabauyvt u cxemvi: « BOZBHUKHOBEHHE
CoJHEeYHOH CUCTEMBDY,

«Pa3BuTHE OPTaHUYECKOTO MUPaAY,
«PacTturenpHas kieTkay, « KuBotHas
KieTkay, «lIpokaprnotnueckas
KJIETK2)

PackpeiBath coqepkaHue TEPMUHOB

Y IOHATHI: KpeallmoHU3M, abHOTeHe3,
BUTAJIU3M, MTAHCTIEPMUS, OMOTI0I3,
KOallepBaThl, IPOOMOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTh METObI U3yUECHUS
HCTOPUYECKOTO MPOIILJIOTO 3eMIIH.
[lepeuncriaTb OCHOBHBIE ATAIbI
XUMHUYECKON MOMOJOTUYECKON
HBOJTIOLIUH.

N3narath cojiepkaHue ruroTe3 U Teopui
BO3HUKHOBEHUS KU3HU HA 3emMJie
(KkpeanimoHU3Ma, CaMOINPOU3BOJILHOTO
3apOKJI€HUSI (CIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3KcniepuMenTsl C. Musnepa
u ['. FOpu 1o noixy4ueHuto opraHnyecKux
BEIIECTB U3 HEOPTAHUUYECKHUX MTyTEM
aOMOTreHHOTO CHHTE3a
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2.2

OCHOBHBIE ATaIbI
SBOJTFOITAN
OpraHUYECKOTO MUpPa
Ha 3emiie, pa3BUTHE
KU3HH T10 IpaM U
neproam

PazBuTue xxu3Hu Ha 3emMiie o 3pam

u nepuoaam. Karapxei. Apxeiickas

U IIpoTepo30mckas 3psl. [laneo3onckas
9pa U ee MePHOJIbl: KeMOPHUICKHUIA,
OPJIOBUKCKUH, CUITYpUNUCKHUH,
JIEBOHCKHUH, KAMEHHOYTOJIbHBIM,
TIEPMCKUH.

Me3o301cKas 3pa U €€ MEPUOBI:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kalino3oiickas spa 1 €€ Iepuo/Ibl:
1aJI€OreHOBBIN, HEOTC€HOBBIH,
AHTPOMOT€HOBBIM.

XapakTepuCcTrKa KIuMara

Y TE0JIOTUYECKUX IpoLieccoB. OCHOBHBIE
ATarbl 3BOJIIOLIMU PACTUTEIBHOTO U
KUBOTHOTO Mupa. ApoMopho3bl

y pacTeHUi 1 )KUBOTHBIX. [losiBIEHNE,
pacuBeT U BBIMUPAHUE TPy KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabnuywl u cxemol.: «Pa3putne
OPTaHUYECKOTO MUPay,
reOXpOHOJIOTHYECKAs Ta0JIHIIa;
KOJUTEKIUsI «POpMbI COXPAaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX Y PACTEHUIN.
Jlabopamopnsie u npakmuueckue
pabomol:

PackpsiBaTh copepxkaHre TEPMUHOB
Y TIOHSITUI: 30H, 3pa, IEPUO,
apoMop(0O3bl, UINOATATTAIIAH.
3HaTh MOCIE0BATEIbHOCTh JOHOB!
KaTapxeu, apxeu, MpoTepo30u,
dbaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKAs, MAJIEO30UCKas,
M€E3030MCKast, KAMHO30MCKasl; IEPUOIOB:
KEeMOPHUICKHM, OPJOBUKCKUM,
CHJIYPUHCKHM, JEBOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIH, FOPCKUM, METIOBOU,
11aJICOTCHOBBLIM M HEOT'€HOBBIM,
AHTPONOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUH OPTraHUYECKOTO MUpPa
I10 3paM U NIEPUOJIaM IFE€O0JIOTHUECKOU
UCTOPHU; ATAIbl PA3BUTHS
PaCTUTENBHOTO U 5KUBOTHOTO MUpA.
Breiienuts rinaBHbie apoMOp(O3bI
pacTEeHU U )KUBOTHBIX.

CpaBHHBaTh MEXy cO00M
IIPEICTABUTEIIEN CUCTEMATUUECKUX
TPYIII OPTaHKU3MOB, BBISIBJISITH UEPThI
YCJIOKHEHUS U IPUCIIOCOOJICHHOCTH
K YCJIOBHUSIM >KU3HU
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[TpakTrueckas pabota Ne 1. «M3yuenue
MCKOTIAeMbIX OCTAaTKOB PACTCHHM

Y KUBOTHBIX B KOJUICKIHSIX).
DKcKypcust « DBOJTIOLIHS
OpPraHUYECKOT0 MUPA HA 3eMIIE»

(B eCTEeCTBEHHO-HAYUYHBIN
WIMKPAEBETUECKUN MY3€il)

2.3 | CoBpeMeHHas CucremMa OpraHu4ecKoro Mupa Kak PackpeiBath conepxaHue TEPMUHOB
cucremMa OTpakeHHUe SBOJIOIMH. OCHOBHbIE Y [IOHSATHUM: CHCTEMATUKA, UCKYCCTBEHHAs
OpraHUYEeCKOTro MUpa CHCTEMAaTUYECKUE TPYNIBI OPraHU3MOB. | U €CTECTBEHHAs KacCU(pUKALUS,

Jemoncmpayuu: OWHapHas HOMEHKJIaTypa, MPUHIUI
Tabauyvt u cxemol: «CoOBpeMeHHast HCPAPXUIHOCTH.
CUCTEMA OPTaHUYECKOTO MHPA» XapakTepu3oBaTb COBPEMECHHYIO
CHUCTEMY OpPraHUYECKOro MUpa
2.4 | DBoonMs YEI0BEKa DBOIONMSA YeJIOBEKA. AHTPOIOIOTHS PackpsiBaTh copepkaHre TEPMUHOB

(anTpOIIOTEHE3)

Kak Hayka. Pa3BuTtue npeacraBieHun
0 MPOUCXOXKICHUH YeJIOBEKa. MeTobl
M3y4eHHs aHTponorenesa. CxoacrTaa
Y pa3iinuus 4EJIOBEKA U )KUBOTHBIX.

CucremaTnuecKkoe MoJIoKeHHE YeJIOBEKA.

Jemoncmpayuu:

llopmpemui: Y. JlapBuH.
Tabauywl u cxemovr: «CpaBHEHUE
aHATOMUYECKUX YEPT CTPOCHUS
YEJIOBEKA U YeJIOBEKOOOPa3HBIX
00e3bsTHY.

Obopyoosanue: CIETIKI

Y TIOHSITUI: aHTPOTIOJIOT U,
aHTPOIOTEHE3, YEJIOBEK Pa3yMHBIH
(Homo sapiens), npsiMOX0XIeHUE,
BTOpasi CUTHAJIbHAsI CUCTEMA.
[lepeuncnsaTh 3aJ1a4u aHTPOIOJIOTUH,
ATAINbICTAHOBIICHUS U Pa3BUTHS
MPEACTABICHUN O IPOUCXOKICHUH
YEJIOBEKA.

N3naratb OCHOBHbBIE MOJIOKEHUS
teopun Y. J[apBuHA, KPUTHYECKH
OIICHUBATh HEHAYYHYIOHMH(OpMAIIHIO
O TIPOUCXOKJCHUH YEIOBEKA.
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WINU300PaKEHUS] KAMEHHBIX OPYIUi
NEPBOOBITHOTO YEIOBEKA: KAMHH-
qorepsl, pyousna, ckpedia

3HATh CUCTEMATHYECKOE IOJIOKECHUE
Busia Homo sapiens, mepedncisth ero
MOP(OIJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro ypoBHs (THI, KJIacc, OTPSI]

u 1p.).

VYcraHaBauBaTh Y€PTHI CXOJICTBA U
pa3IMYUIYesIOBEKa U dKUBOTHBIX.
OOBACHATH U OLICHUBATh 3HAUCHUE
Hay4YHBIX 3HAaHHUU O IPOUCXOKICHUU
yesIoBeKa JIJIsl MIOHUMaHUsI MECTa U POJIH
4yeJoBeKa B MPUPOJIC

2.5

JIBMKyIIME CUITBI

(dakTopsl)
aHTpOIIOTeHE3a

JIBmokyuiue cuibl ((paKkTopsbl)
anTponorenesa. Hacinencrsennas
M3MEHYMBOCTb U €CTECTBEHHBIN OTOOP.
OO0m1ecTBeHHBIN 00pa3 KU3HU,
U3TrOTOBIIEHUE OPYAUl Tpya,
MBIILJICHUE, PEYb.

Jemoncmpayuu:

Tabauysl u cxemol: «CpaBHEHHE
aHATOMHYECKHUX YEPT CTPOCHUS YETIOBEKA
Y 9eJI0BEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOIOTUYECKUX
HAXOJIOK MTPEAKOBCOBPEMEHHOTO
YEJIOBEKAY.

ObopydosaHue.: MyIsHKU
«IIpoucxoxaeHue yemoBeKa
(MaeOHTOIOTMYECKHUE HAXOIKH )»

PackpsiBaTh conepkaHne TEPMUHOB
Y TIOHATHI: PaKTOphl aHTPOIIOTEHE3a,
IPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAuitHas ACATCIBHOCTD,
noJIMMophU3M.

XapaKkTepru30BaTh JABMKYIIUE CHIIBI
(akTOphI) aHTpOIIOTEHE3a:
OMOJIOTHYECKHE U COIHAIIbHEIC,
CpPaBHUBATH UX MEXKITY COOOM
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2.6

OCHOBHBIE CTAINU

OcHOBHBIC cTaauu U1 BETBU 3BOJJIIOIINN

PackpsIBaTh conepkaHne TEPMUHOB

ABOJIIOLIMM YEJIOBEKA YeJI0BEKa: aBCTPAIIONUTEKH, YenoBeK Y TIOHSITHI: aBCTPAJIONUTEK, YETOBEK
yMebii, YenoBek npsMOoXOoasIIni, YMEIIbI, YEJIOBEK IPSIMOXO SN,
YenoBek HeaHAEpTaAIbCKUM, HemoBek HeaHJiepTajiel, KpOMaHbOHEll,
pPa3yMHbIM COBPEMEHHOI'O THIIA. HEOJINTUYECKAS] PEBOJIIOLINS,
Haxoakn nckonaeMbIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.

BpEeMs CyIIeCTBOBaHUs, 00JaCTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM rOJIOBHOTO co00l OCHOBHBIE CTaJNH IBOJIIOLIMU
Mo3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKa: XPOHOJIOTUYECKUI BO3PACT,
Jlemoncmpayuu: apeall pacpoCTpaHEeHUs], 00bEM
Tabauyvl u cxemovl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3ra, 00pa3 KU3HU
MaJeOHTOJIOTHYECKUX HAXOJIOK IPEAKOB | U OpYyAus Tpyia
COBPEMEHHOI'0 YEJIOBEKA,
«/lpeBHenmme moan», «/Ipesnue
moan», «llepBble COBPEMEHHBIE JTHOIN.
O60opyI0BaHKE: MYJISIKA
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIIA,
HEaH/1epTallblia, KPOMAHbOHLA); CIEIKN
WIN N300paKeHUSI KAMEHHBIX OpYIuit
NEepPBOOBITHOTO YeJIOBEKA: KAMHHU-
qommepsl, pyouia, ckpedia

2.7 | YenoBeueckue pacsl UYenoseueckue packl. OCHOBHbBIE PackpsiBaTh conepxanue TEpMUHOB

Y IIPUPOJIHBIE
aJjanTally YeJIOBeKa

Oo0JbIIINE PaChl: €BPONEOUTHAS
(eBpasmiickasi), HErpo-aBCTpaJIouaHas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepuKaHCKas).

Y IOHATHH: pachl, paCOreHe3, CoLuall-
JIApBUHU3M, PACU3M, METHCALUS.
XapakTepu30BaTh U CPABHUBATh
MPEJICTABUTEIIENYETIOBEUECKUX Pac,
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YepThl MPUCTIOCOOTICHHOCTH
MIPEJICTABUTENIEN YEITOBEUECKUXPAC

K YCJIOBHUSIM CyIIECTBOBaHUs. ETMHCTBO
yenoBedecknx pac. Kpurunka
COLHMAJIBHOTO IAPBUHHU3MA U pacHu3Ma.
JHemoncmpayuu:

Tabnuywl u cxemvt: «YenoBeueckue
pachb»

PACKpbIBATh MPUUYMHBI U MEXAHU3MBbI
pacoreHesa, mepeumrcisiTb U IPUBOJIUTh
IPUMEPHI TPUCTIOCOOICHHOCTH YeTIOBEKA
K YCIIOBUSIM CPE€Jibl, TPUMEPHI
MPUCTIOCOOUTEIPHOTO3HAYEHUS PACOBBIX
MIPU3HAKOB.

Jloka3biBaTh €AMHCTBO Bu1a Homo
sapiens, HAy4HYI0 HECOCTOSTEIbHOCTh
PACOBBIX TEOPUH, UAEH COLMAIBHOTO
JIapBUHU3MA U pacusma

HToro yacoB mo teme

9

Tema 3. Opranu3msl 1 OKpPYKaIIas cpeaa

3.1 | Dkosorusa Kak Hayka 1 DKOJIOTHs KaK HayKa. 3alaunu pa3ienbl | PackpbeiBaTh cofepkaHue TEPMUHOB
DKOJIOTUH. Y TIOHSITHI: KOJIOTHS, ITOJIEBBIE
MeTo1bI SKOTIOTUYECKUX UCCIICAOBAHUN. | HAOIIOIEHUS, SKCIIEPUMEHTHI,
DKOJIOTHYECKOEe MUPOBO33pEHNE MOHUTOPHUHI OKpPYKaroLEN Cpeibl,
COBPEMEHHOIO YEJIOBEKA. MOJIEJIMPOBAHUE, 3KOJIOTHUECKOE
Jemoncmpayuu: MHUPOBO33PEHHUE.
Ilopmpemui: A. T'ymO0nb1T, [lepeunciaTh 3a1a4n HKOJIOTUH, €€
K. @. Pynbe, O. I'exkelnb. paszaensl UCB3U C IPYTMMU HayKaMH.
Tabnuywvl u cxemor: kaprta «[Ipupogusie | Xapakrepu3zoBaTb METO/bI
30HBI 3eMJIN DKOJIOTUYECKUX UCCIIET0BAHUI

3.2 | Cpenbl oOuTaHus U 1 Cpenbl oOnTaHUsS OpraHU3MOB: BOAHAs, | PackpwIBaTh cofiep:kaHue TEPMUHOB

IKOJIOTHYECKHE
(bakTopsl

HA3eMHO-BO3IyIITHAS, TOYBEHHASI,
BHYTPU-OpTaHU3MEHHASI.
DKonoruveckue GaKkTophl.
Krnaccudukarms sK0m0rnaeckux

U TIOHATHUI: cpesia OOUTaHus,
IKOJIOTUYECKUE (PAaKTOPHI,
OMOJIOTHYECKUN ONITUMYM,
OTPaHUYUBAIOIINYA (JIMMUTUPYIOILIUN )
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(dakTopoB: abnoTHYECKUE, OMOTUYECKUE
Y aHTPOTIOT€HHBIE.

JleiicTBHE 3KOJIOTHYECKUX (PAKTOPOB

Ha OpraHUu3MBbl.

Jemoncmpayuu:

Tabauywl u cxemst: «CpenploOUTaHUS
OpPTaHU3MOBY

dakrop.

XapakTepru30BaTh YCIOBHUS CPET
0oOHUTaHMS OPTAaHU3MOB,;
KJIacCU(DUIIMPOBATH U XapaKTEPHU30BATh
HKOJIOTHYECKHE (PAaKTOPHI: a0MOTHUYECKUE,
OMOTUYECKHUE U aHTPOTIOTECHHBIE.
OnuceIBaTh JEMCTBUE DKOJIOTHYECKUX
(hakTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOCHUS U KUZHEIEATCITbHOCTH
PACTeHHI M )KUBOTHBIXPA3HBIX CPE/l
obouTaHus

33

AOuoTnyeckue
(bakTopsI

AOuotuueckue pakTopsl: CBET,
TEMIEPaTypa, BIAKHOCTD.
®dortonepuoausm.IIpucnocodienns
OpraHU3MOB K IEUCTBUIO aOMOTUYECKHUX
bakTopoB. buosnornueckuepuTMBbI.
Jemoncmpayuu:

Tabauyvt u cxemol: «OOTOMEPUOTUIM.
Jlabopamopnvle u npakmuyeckue
paoomul:

JlaboparopHnas padota No 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHHid U3 Pa3HBIXMECT OOUTaHUSD).
JlaGoparopHas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCa»

PackpbIBaTh cosiep:kaHie TEPMUHOB

U TIOHATHI: abnoTHYeCcKe (aKTOPHI,
dboTonepuoan3mM, OUOIOTHIECKIE
PUTMBIL.

AHanmu3upoBaTh JEHCTBUE CBETA,
TEMIIepaTypPbl, BIAKHOCTH Ha OPTaHU3MBI
Y TIPUBOUTH ITPHMEPHI
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
[IpoBouTh OMOIOTHUECKIE HAOIIOICHUS
1 0(OpMIISITE PE3yJIbTaThl POBEICHHBIX
HaOII0IeHU
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3.4 | buornyeckue buotnueckue paxropsl. Bumsr PackpeiBath conepkanue TEPMUHOB
(bakTopsI OMOTHUYECKHX B3aUMOICHCTBUI: Y TIOHATUI:0MOTHYECKUE (PaKTOPHI,
KOHKYPEHITUS, XUIITHUYECTBO, CHMONO03 XHUIIHUYECTBO, MAPA3UTHU3M,
1 ero ¢popmel. [Tapasutusm, Koonepanusi, | KOHKYPEHIMs, MyTyaau3M, CAMOUO03,
MyTyaJln3M, KOMMEHCAJINU3M KOMMEHCAJIN3M, HaXJIeOHMUECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIN3M,
AMeHcaln3M, HEUTpaIu3M. HEUTPaAIA3M.
3HauyeHre OMOTUYECKUX XapaKTCpI/ISOBaTL OHMOTHYECKHUE
B3aUMOJICUCTBUU JJIS CYILIECTBOBAHUSA (bakTOpBI M BUBIB3aMMOOTHOIICHUH
OpPraHU3MOB B IPUPOJIHBIX COOOMIECTBaX. | MEXKIY OPraHU3MaMU; IPUBOAUTD
Jemoncmpayuu: IIPUMEPHI B3aUMHOM
Tabauywl u cxemol: «llnmeBkie TS IPHUCIIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIy COOOW BHUJIBI
OMOTHUYECKINXB3aUMOICHCTBUH
OpraHn3MOB
3.5 | Dkonoruyeckue DKOJIOTHYECKHE XapAKTEPUCTUKU PackpsiBaTh conepkaHre TEPMUHOB
XapaKTCPUCTUKHU MOy JIIIIUH. OCHOBHBIEIIOKA3aTEN u HOHHTHﬁ:HOHyHHHHH, YU CJIEHHOCTD,
BU A U IIOITYJIITUN nomnyJjsiguu: 4YuCJIICHHOCTD, INIOTHOCTD, IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTD,

POXKIAEMOCTh, CMEPTHOCTD, IIPUPOCT,
Murpanus. [[nHaMuka 4ucIeHHOCTH
MOIYJISILIUKU U €€ PETYJISIIus.
Jemoncmpayuu:

Tabnuyvl u cxemor: «llomymsmmy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJISIUUUA UHDY30pUU-TY PEITbKNY.
Jlabopamopnwie u npakmuueckue

paoomul:

IPUPOCT, MUTPpALUs, JUHAMHUKA
YUCJIEHHOCTHU MOMYJISLUN.
XapakTepu30BaTh OCHOBHBIE TIOKA3ATENH
Y DKOJIOTHYECKYIO CTPYKTYPY
NOMYJISILMY; ONTUCHIBATH MEXaHU3MBbI
peryJsiiiy YUCICHHOCTU MOMYJISIUN
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[Ipaktuueckas padora Ne 2. «Iloacuer
IUIOTHOCTH ITOIYJIALIMNA Pa3HBIX BUJIOB
pacTEHUIN

HToro yacoB mo teme

5

Tema 4. Coo01IeCTBA U DKOJOTHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo0111ecTBO OpraHM3MOB — OHOLIEHO3. PackpsiBaTh coziepkaHle TEPMHHOB
OpraHU3MOB CtpyKTypbl OMOLIEHO32a: BUIOBAs, Y TIOHATUI:0MOLIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAS, TPOPUIECKAs OMOreoleH03, BU/IbI-IOMUHAHTHI,
(mumieBast). Buabl-moMUHAHTBI. DKOJIOTUYECKAs HUIIA.
CBsi3u B OMOIIEHO3E. XapakTepu3oBaTh OUOIIEHO3
Jlemoncmpavyuu: (coo011ecTBO), €ro BUIOBYIO,
Tabnuywl u cxemol: «lluimessie e, IPOCTPAHCTBEHHYO U TPOPUUECKYIO
«bHOLIEHO3: COCTAB U CTPYKTYPa». CTPYKTYPBI.
Ob6opyoosanue: MOAEITb-aIITUTKALIAS OOBACHATH POJIb KOMITOHCHTOB
«Tunuanbie 6UOLIEHO3B»; repOapuii OnoLeHO3a B NOLAEPKAHMH IO
«PactuTenpHbIC COO0IIECTBAY; CTPYKTYPDI M CYIICCTBOBAMHA
KOJTeKIHs «BHOLCHOR Ha ONpe/IesICHHOH TePPUTOPHH.
OOBICHATH OMOJIOTUYECKUI CMBICIT
SIPYCHOCTHU WIJIMCTOBOM MO3aUKH.
CpaBHUBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUJIOBYIO, TPOCTPAHCTBEHHYIO
U TpO(OUUECKYIOCTPYKTYPHBI, CBSI3U
MEXIy OpraHu3MamMu
4.2 | DKOCUCTEMBI 2 DKOJIOTHYECKHE CUCTEMBI (PKOCUCTEMBI). | PackpbiBaTh copep)kaHue TEPMUHOB

1 3aKOHOMCPHOCTHU
HX CYHICCTBOBAHMA

[TousiTe 00 3KOCHUCTEME
1 OMOTreO0IEHO3E.
OyHKIMOHATBHBIC KOMITOHCHTHI

Y TTOHSTHI: PKOCUCTEMA, OMOTEOIICHO3,
MPOAYLIEHTHI, KOHCYMEHTBI, PETYIICHTHI,
TpodHUUeCcKue ypOBHH, MUIIIEBAsI
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HKOCUCTEMBI: TPOTYIICHTHI, KOHCYMEHTHI,
PEMyIIECHTHI.

KpyToBopoT BEMIECTB 1 MOTOK YHEPTUU
B DKOCHCTEME.

Tpoduyeckue (muiieBbie) ypoOBHH
AKOCUCTEMBI. [IHIleBbIC IIENU U CETH.
OCHOBHBIE IMOKA3aTEJIN SKOCUCTEMBI:
ouomacca, MpoAYKIIHs. IKOJIOTHIECKUE
UpaMUIbL: IPOTYKIIMH, YUCIICHHOCTH,
oromacchel. CBOHCTBA SKOCHCTEM:
YCTOWYHUBOCTD, CAMOPETYJISIIHS,
pa3BHTHE.

Cykueccust.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpupoanbie
coobmecTBay, «Llenu muTaHms,
«IKOJIOTHYECKAs THPAMHUIA»

LENb U CETh, IKOJOTUUECKHIE
nUpaMuIbel, OMoMacca, mpoayKIHs,
CYKLECCHS.

XapakTepru30BaTh CBOMCTBA YKOCUCTEMBI
(ee crmOCOOHOCTH K JIUTEITHHOMY
CaMONOIJIEP>KAHUIO, OTHOCUTEIHHO
3aMKHYTBIM KPYTOBOPOT BEILIECTB,
HEO0OXOIMMOCTh IMMOTOKA YHEPTUH ).
CpaBHMBaTh MACTOUIIHBIC U JETPUTHBIE
MUIIEBbIC IETH, TPOQUUIECKHE YPOBHH
HKOCHCTEMBI.

Paznuyare nmupaMuael MPOIyKIHH,
MUPaMUIbl YUCICHHOCTH U TUPAMU/IBI
Ooromacchl.

CocTaBisITh LU U CETU MUTAHMUSL.
[IepeuncnsaTs CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISILIMS,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M TMOICPIKAHUS
paBHOBECHS B 9KOCHUCTEMAX.
XapakTeprus30BaTh CYKIIECCUH, BBISBIISITH
OPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

43

IIpuponHsie
DKOCHUCTEMBI

[IpuponHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKocucTemMa XBOMHOTO WIN
LIMPOKOJIMCTBEHHOTIO JIECA.

PackpsiBath coseprkanme TEPMHUHOB
Y TIOHSTUN: BOJHEIE SKOCHUCTEMBI,
OMOTeo1IeHO3bI, (PUTOIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemol: «IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«IKocucTeMa XBOMHOTO JIECay,
«buoneHo3 BogoeMay.

Obopyoosanue: TepOAPUH U KOJUICKITAN
paCTEHU U )KUBOTHBIX,
MpPUHAJJICKAIINX K PA3HBIM
AKOJIOTMYECKUM T'PYIIIaM OJTHOTO BUa

[TpuBOAMTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBaTh HA3€MHBIE U BOJIHBIE
IKOCUCTEMBI; OpTaHU3MBI, 00pa3yIOIIne
pa3Hbie TpOohUUYECKUE YPOBHU

4.4 | AaTponoreHHble AHTPONOreHHBIE 3KOCUCTEMBI. PackpeiBath conepkaHue TEPMUHOB
HKOCHUCTEMBI ATPO3KOCUCTEMBI. Y TIOHSTHIA: aHTPOTIOT€HHASI IKOCUCTEMA,
Ypboskocucremsl. buonorunueckoe arposKocucTema, ypooskocuctema,
U XO35IIICTBEHHOE 3HaYCHUE ouopazHoobpasue.
arposKOCHUCTEM U YPOOIKOCUCTEM. XapakTepru30BaTh arpO3KOCUCTEMBI
buopasznoobpasue kak paxrop 1 ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
yCTOMYMBOCTH 3KocHcTeM. COXpaHEHHE | CyLIeCTBOBAHMSI.
OMOJIOrMUYECKOT0 pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3emIe. 9KOCHCTEM CBOCH MECTHOCTH, OITUCHIBATH
emoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: K ATPOLICHO3Y. CpaBHUBATH COCTAB U CTPYKTYPY
Obopyodosanue. xomnekuus «Bpenurenu | IPUPOIHBIX SKOCHCTEM
BAKHEMIINX CEIbCKOXO3IUCTBEHHBIX 1 arpoO3KOCHUCTEM, arpO3KOCUCTEM
KYyJIbTYp» u yp603KOCI/ICTeM
4.5 | buocdepa — VYuenne B. U. Bepuaackoro o 6uocdepe. | PackpreiBaTh copeprkanne TEPMHUHOB
rinoOanbHas ['panuIpl, cOCTaB U CTPYKTypa U MIOHATHIL: Ouocdepa, )KUBOE BEIIECTBO,
HKOCHCTEMA 3eMIIH ouocgepsl. JKrBoe BELIECTBO U €r0

dbyukiuu. OcodeHHocTr 6uochepnl Kak

JUHAMUYECKOE PABHOBECHE.
OuenuBars Bkiaja B. U. BepHazckoro
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r7100aNbHOM SKOCUCTEMBI.
JlnHaMu4ecKkoe paBHOBECHE U 0OpaTHast
CBs3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemui: B. N. BepHanckuii.
Tabauywl u cxemwr: «OO0MmIAs CTPYKTYpa
ounocdeps», «PacnpocTpanenue KU3HU
B 6uochepe», «O30HOBBIN FKpaH
ouochepnn»

B CO3/IaHUE yueHus o ouocdepe.
XapakTepus3oBaTh cocTaB Ouocdepsl,
(bYHKIIUH )KHBOTO BelllecTBa Onocdepsl
U OTIpeeNsaTh (Ha KapTe) 00J1acTH ero
HarOOJIBIIETO PACIIPOCTPAHCHHUS.
[TpuBOIUTH IPUMEPHI TPOSBICHHUS
GbyHKIUH )XUBOTO BeliecTBa Onocdepsl,
OMOT€OXMMHUUYECKOH IeATEeTbHOCTH
YeIIoBeKa.

[lepeuncnars ocobeHHOCTH OHOChEpHI
KaK TJ100aJIbHOM 9KOCUCTEMBI 3eMITN

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemiecTs PackpeiBath conepkaHue TEPMUHOB
CYILIECTBOBaHUS Y OMOTreOXUMHUYECKHE LIUKJIBI JIEMEHTOB | Y IOHSTUM: LIEIOCTHOCTh OHOC(EpBI,
ouocdepsl (yraepona, a3ora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOreOXUMHUYECKUE IIUKIIBI
OMOMBI CyIIIN. 3JIEMEHTOB, 30HAJILHOCTb OMOChEpHI,
Hemoncmpayuu: OMOMBI.
Tabauyvt u cxemwvi: «KpyroBopot OmnuceIBaTh KPyroBOPOT BELIECTB,
yrieponaa B 61/10(:(1)epe», «prrOBOPOT OMOreOXUMHUYECKHUE IMUKJIbI a30Ta
a30Ta B MIPUPOJCH " yriicpoaa B 61/100(1)epe.
OOBSICHITH NPUYHHY 30HATBLHOCTH
ouocdepsl. [lepeunciars
U XapaKTepU30BaTh OCHOBHbIE OMOMBI
CyIIu 3eMiu
4.7 | YenoBeuecTBO YenoseuecTBO B brocepe 3emin. PackpeiBath conepkaHue TEPMUHOB

B Onocdepe 3emiu

AHTpPOIIOTEHHBIC H3MCHCHHSI
B Ouocdepe. ['mobanpHBIC

Y TIOHATUNA: aHTPOIIOT€HHbIE U3MEHEHU,
9KOJIOTUYECKUN KPU3UC, TI100aIbHbIE
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HKOJIOTHYECKUE TPOOIICMBI.
Hemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOTECHHBIEC BO3ACHCTBUSA

Ha IIPUpPOY», « BakHeNIe UCTOYHUKH
3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeHIIas
cocTaBisroias ouochepo», «PakTOPsI
Jerpafanuu mousy, «llapHUKOBBIN

3 ek, «PakTophl paIMOAKTUBHOTO
3arpsizHeHus: onocdepr»; KpacHas
kaura P®, n300pakeHust 0XpaHIeMbIX
BUJIOB PACTEHUI U KUBOTHBIX

poOIeMBI.

XapakTepuszoBaTh 0MOC(hHEpPHYIO POJIb

YCJIO0BCKaA.

[IprBOANTHE IPUMEPHI AaHTPOIIOTEHHBIX

U3MeHeHH B Ouocdepe.

OueHuBaTh MOCIEICTBUS 3arps3HEHUS
BO3/yIIIHOM, BOIHOU CPE/Ibl, U3MEHEHHUS

KJIMMaTa, COKpaIeHus
OoropazHooOpasusl.

dopMynHpoBaTH COOCTBEHHYO MO3ULIMIO

10 OTHOIIIEHUIO K II00aJIbHBIM
U PETMOHAIBHBIM DKOJIOTHUYECKUM

npo0JieMaM, apryMEHTUPOBATh CBOIO

TOYKY 3pPEHUSL.
HaspiBaTh nprurHbI NOSBICHUS
IIPUPOJOOXPAHHOMN ITUKHU,
pacKpbIBaTh 3HAYEHHE IIporpecca
JUISL IPEOIOJICHUS SKOJIOTUYECKOTO
KpU3uca

4.8

CocylecTBOBaHUE
IPUPOIBI
1 4YE€JI0BEUECTBA

Cocy1miecTBOBaHHE TTPUPOIBI

u yenoBevecTBa. CoxpaHeHne
O6nopa3zHooOpa3us Kak OCHOBA
YCTOHYMBOCTH OHOCHEPHI.

OcHoOBa palMOHATILHOTO

yHpaBieHUs IPUPOIHBIMH pECypcaMu
U UX UCIOJIb30BaHUE.

HocTtrxennst 6noaoruu

PackpsiBaTh cosiepskaHre TEPMUHOB
Y TIOHSTHI: pallMOHAJILHOE
PUPOOTOIb30BAHNE, YCTOUUNBOE
pa3BUTHE, KOIBOJIOLIHSL.
XapakTepu30oBaTh pallOHAIBHOE

UCIT0JIb30BAaHUE TPUPOIHBIX PECYPCOB;

OCHOBHBIE TIOJIOKEHUS KOHLIETIUN
YCTOMYUBOTO Pa3BUTHSA
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1 OXpaHa MPUPOIBL.
Jemoncmpavyuu:

Tabauyst u cxemwl: «buocdepa u
YEJIOBEK»

Wrtoro yacos 1o teme 9
Pe3epBHOE Bpems 2
OBULIEE KOJIMYECTBO 34
YACOB IIO ITPOIPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara uudposeie
Tema ypoka Kontpoabsnble IIpakTuyeckue
n/n Bcero H3YYeHH S o0pa3oBaTe/bHbIE
padoThl padoThbI
pecypchl
Bbu6nmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
07.09.2026 https://m.edsoo.ru/863e632a
MeTobI TO3HAHUS KUBOU
npupoabl. [Ipaktuyeckas pabora
2 le lp«IH/ICHOJIIzBOBaHI/Ie aSIJ)II/I‘-IHBIX 1 0.5 bubmmorexa [OK
} P ' 14.09.2026  https://m.edsoo.ru/863e6122
METOJIOB TPU U3YUCHUH
OMOJIOTHYECKUX 0OHEKTOBY
3 buonoruueckre cucTemsl, 1 bubmuorexa [JOK
MPOLECCHI U X U3YyUYECHUE 21.09.2026  https://m.edsoo.ru/863¢6564
4 XHUMUYECKUH cOCTaB KIeTKu. Boaa | bubmuorexa [JOK
Y MUHEpaJIbHBIE COJIN 28.09.2026 = https://m.edsoo.ru/863e674e
Bbu6nmuoreka [JOK
5 benku. CocTaB u cTpoeHue OEIKOB 1 5.10.2026 hitps://m.cdsoo.ru/8636b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' 12.10.2026 = https://m.edso0o.ru/863e6b72

(dhepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTU KaTajasbl)»
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Bbu6nuoreka [JOK

KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

/ Yritesozet. JitHEL 19.10.2026  https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxnensoseie kucrotsl. AT® 09.11.2026  https://m.edsoo.ru/863e6d5¢
9 Hcropus n MmeTo1bl U3y4eHHs bubmmoreka [JOK
kietku. Knerounas teopust 16.11.2026 = https://m.eds0o.ru/863e6e88
10 Kierka xak 1enoctHas xuBas
cucremMa 23.11.2026
CrtpoeHnue 3ykapruoTUYECKOn
kietku. JlabopaTopHas pabora Ne
2 «M3y4yeHue cTpoeHus KIETOK bubnunoreka [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 30.11.2026
OakTepuil o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE»
Bbu6nmuoreka [JOK
12 Obmen semiecTs mim MeTabomsM 07.12.2026  https://m.eds00.ru/863¢766¢
bu6mmoreka [IOK
13 PorocuHTes. XemocHHTes 14.12.2026  https://m.edsoo.ru/863e7¢c98
. bubmuorexa [JOK
14 DHepreTureckuii oomen 21.12.2026 | https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KJIETKH.
[enenne knetku. MuTos.
15 Jlaboparopuas pabota Ne 3 0.5 bubmmoreka [JOK
«Habmronenrne MuTo3a B KIIETKAX 28.12.2026  https://m.edsoo.ru/863e7dc4
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16 Buocunres O0cnka. Peakius Bbu6nuoreka [JOK
MaTpUYHOI'O CHUHTE3a 11.01.2027 = https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
1 T —
! panciiuua — buocunTes benka 18.01.2027  https://m.edsoo.ru/863e¢796¢
18 Hexknerounsie (GopMbl KU3HH — bubmmoreka [JOK
BUPYCHI 25.01.2027  https://m.eds00.1ru/863¢7540
Bbu6nmuoreka [JOK
19 o :

OPMBI Pa3MHOKEHUS OPraHU3MOB 01.02.2027 https://m.eds0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK

2 Meii
0 eHos 08.02.2027  https://m.edsoo.ru/863¢7f4a
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX
KJ1eTOK. OII00TBOPEHUE.
21 Jlaboparopuas padota Ne 4 0.5 bubnnorexa HOK
«M3ydyenue cTpoeHus MOJIOBbIX ' 15.02.2027 = https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
” NuauBuyansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MoOB 01.03.2027 = https://m.edsoo.ru/863e8436
I'eneruka — Hayka o
23 HAaCJIEACTBEHHOCTH U bubmmorexa HOK
A 15.03.2027 = https://m.eds0o.ru/863e86{2
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmorexa [TOK
P ' P 22.03.2027 @ https://m.edsoo.ru/863e8878
CKpeIllMBaHNE

UTHOPUIHOE CKPEIUBAHUE.

25 ?aKOH I})IeilaBHcmfo:; bubmmorexa [OK
05.04.2027  https://m.edsoo.ru/863e¢89a4

HacCJICAOBaHUA ITPU3HAKOB
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CuemieHHOE HAclIe1I0BaHHE
npusHakoB. JlaboparopHas padoTa
No 5 «3yuenune pe3ynbTaToB

Bbu6nmuoreka [JOK

26 MOHOTHOPHUIHOTO W TUTHOPUTHOTO 0.5 12.04.2027 @ https://m.eds00.ru/863e¢8c60
CKpelIuBaHusl y Apo30(uibl Ha
TOTOBBIX MUKPOIIpENapaTax»

7 I'eneruxa nona. HacnenoBanue bubmuorexa [JOK
MPU3HAKOB, CLEIUIEHHBIX C MOJIOM 19.04.2027 | https://m.edsoo.ru/863e8c60
M3MeHYHBOCTb.

HenacnencrBeHHass ”3MEHYUBOCTD.
JlaGopaTtopnas pabota Ne 6.
28 I/ISy‘ISHHepMO,HPII)(l)HKaHHOHHOﬁ 0.5 buGnnorexa LIOK
26.04.2027 @ https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psia U
BapHallMOHHOW KPUBOM»
HacneacTBeHHass H'3MEHYUBOCTD.

29 Jlaboparopnas padota Ne 7. 0.5 bubmmoreka [JOK
«AHamu3 MyTalui y 1po30Quisl 17.05.2027 = https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpETIapaTax»

30 I'eneTuka yenoBeka bubmmorexa [IOK

24.05.2025  https://m.edsoo.ru/863e8d78
PezepHblil ypok. O0o00mIeHuE 110

31 teme «HacaeacTBeHHOCTE U
W3MEHUYUBOCTH OPTaHU3MOB)

32 Cenekius Kak HayKa U IpoLece bubmmorexa [OK

https://m.edso0.1ru/863¢9214

1 MeToapl U JOCTHXKEHUS CETICKIINHU bubmuorexa [JOK

pacTeHUH U KUBOTHBIX

https://m.edsoo.ru/863e¢9214

55


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

34

buorexHoorus kak orpacib
MIPOU3BOJCTBA

Bbu6nuoreka [JOK
https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Kontpoabusbie IIpakTHueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 OBOJIIOLMS U METOJIBI €€ N3yUYECHUS 1 bubmmorexa [OK
t A Y 07.09.2026 = https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS NpeCTaBICHUN 1 bubmmoreka [IOK
00 PBOIIOLINH 14.09.2026 | https://m.edso0.ru/863¢9570
bu6mmoreka [IOK
3 M 1
HKPOIBOIONHA 21.09.2026 | https://m.edsoo.ru/863e¢9cle
[Momynsanus Kak dJIeMeHTapHast
€IMHUIIA BUJA U DBOJIIOIIHH.
4 HI2160 I;TO HI;;I abora Jﬁo 1 1 0.5 bubmmorexa [OK
pATOpHaR p B ' 28.09.2026  https://m.edsoo.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOp(}oITOrHIecKOMY KPUTEPHIO)
5 JIBrOKyIIHME CUITBI (9JIEMEHTapHBIC | 5102026 bubanorexka HOK
(aKTOpBI) SBOIIOLHH o https://m.edsoo.ru/863e9da4
Bbu6nmuoreka [JOK
6 E i 0TO 1
CTCCTBCHHBIH OTOOP H €O popuet 12.10.2026 | https://m.edsoo.ru/863e9ed0
Pesynprarsl sBoIIOIMK:
MPUCIIOCOOJICHHOCT OPraHU3MOB U
. BU000pazoBanue. JlabopaTopHas 1 0.5 bubmmoreka [JOK
pabota Ne 2 «Omucanue ' 19.10.2026  https://m.edsoo.ru/863e9fde

MIPHUCIIOCOOJICHHOCTH OpTaHU3Ma |
€€ OTHOCHTEIBHOTO XapaKTepa
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Hanpasnenus u nytu

Bbu6nuoreka [JOK

8 MaKpO3BOIIOLUU 09.11.2026 | https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOMIONNN 16.11.2026
10 Ucrtopus xxu3nu Ha 3emiie U
METO/IbI €€ N3yUECHUS 23.11.2026
1 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmmoreka [IOK
Ha 3emiie 30.11.2026 | https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie o 3pam bubanorexa HOK
U IIepUOJIaM 07.12.2026 = https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTETBHOTO U dKUBOTHOTO MUPA.
13 [TpakTrueckas padota Ne 1 0.5 bubanorexa HOK
«M3ydyeHne NCKONaeMbIX OCTaTKOB 14.12.2026  https://m.edsoo.ru/863ea8bc
pacTeHUN U KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpemeHHas cucrema bubnnorexa HOK
OpraHM4eCcKOro Mupa 21.12.2026 = https://m.edsoo.ru/863ca48e
15 DBOJTIOLIHS YEJIOBEKa bubmuorexa [JOK
(anTpoOmOreHes) 28.12.2026 = https://m.edsoo.ru/863eac2c
16 JIBmokytpe cuibl (paKkTophl) bubanorexa HOK
AHTPOIIOTeHE3a 11.01.2027 = https://m.edsoo.ru/863cad44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YeJoBeKa 18.01.2027
18 UYenoBeueckue pachkl U MPUPOIHBIE bubmmoreka [JOK
ajanTanyuy 4eJ0oBeKa 25.01.2027 | https://m.edsoo.ru/863eaca2
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PezepHblil ypok. O0001IeH e 110

19 Teme «BO3HUKHOBEHHE U pa3BUTHE 01.02.2027
JKM3HU Ha 3eMIIe»
20 DKOJIOrus KaK HayKa 08.02.2027
)1 Cpensl 00uTaHUS U DKOJIOTHICCKHE bu6mmoreka [IOK
(hakTophI 15.02.2027 = https://m.edsoo.ru/863eafec
AlGuoTtnveckue (HakTopshl.
Jlabopartopnast pa6ora Ne 3.
«Mopdonorndeckue 0COOEHHOCTH
22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK
01.03.2027 | https://m.edsoo.ru/863eb10e
oburtanwusy. JlabopaTopHas pabora
No 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa»
bu6mmoreka [IOK
23 buorurieckue paxTope! 15.03.2027  https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyysiud. [Ipaktrdeckas pabota
24 Ne 2 «HOHS%T IJIOTHOCTHU 0.5 2 032007
MOMYJISIIAI pa3HBIX BUIOB
pacTeHui»
)5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OHOIIEHO3 05.04.2027 | https://m.edsoo.ru/863eb46a
%6 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [JOK
(?KOCHCTEMBI) 12.04.2027  https://m.edsoo.ru/863eb46a
7 OcCHOBHBIE TOKa3aTEIU bubmuorexa [JOK
AKOCHUCTEMBI. DKOJIOTHUECKHE 19.04.2027 @ https://m.edsoo.ru/863eb5fa
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nupamuibl. CBOMCTBA SKOCUCTEM.

Cykueccus

28 IIpuponanble 3KOCHCTEMBI 1 26.04.2007

29 AHTPOIOT€HHbIE SKOCUCTEMBI 1 17.05.2027

30 buocdepa — rnobanpHas 1 bubmmoreka [IOK
JKOCHCTEMA 3eMIIU 24.05.2025 = https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHU CYIIECTBOBaHUS ) bubanorexa HOK
ounochepsl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B 6mochepe 3eminu 1

1 CocymiecTBoBaHUE TPUPOJIBI U 1 bubanorexa HOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O600meHE

34 teMbl «Coo01iecTBa u 1
9KOJIOTHYECKHUE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME
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YUYEBHO-METOJANYECKOE OBECIHEYUEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA
* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u np.; [lox penaknueii [Taceunuka B.B.
AxmmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenner
* buonorwus. 11 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6mos A.M. u ap.; [lox pegakuueii [Taceunuka B.B.
AxrmmmonepHoe o6miectBo «M3aatenberBo «IIpocBemenner

METOANYECKHUE MATEPUAJIbI J1JIs1 YUUTEJIA

e HMHubopManmoHHO-METOINIECKOE MTUCEMO 00 0COOEHHOCTSX MpernoiaBanus yaeOHoro npeamera «buomorus» B
2025/2026 yaebHOM roay

https://edsoo.ru/wp-content/uploads/2025/08/biologiya .pdf

e * JlocTmKeHUE METANPEAMETHBIX PE3yJIbTATOB B paMKaxX M3Y4YCHHUS MPEIMETOB €CTECTBEHHO-HAYYHOTO OJIOKa
(ocHOBHOE 00I1Iee 0Opa30BaHKE) : METOMYECKHE peKOMEHauu estestvenno-nauchnyj-blok 01.pdf

e buonorus (yrimyOnennsliii ypoBenb): Peanuzamus tpedoannii @I'OC

CpeHero o01ero o0pa3oBaHus : METOANMYECKOe mocodue st yuutens. mp_biologiya format-docx 26082023 na-

sajt.pdf

e buonorus (6azoBeiii ypoBens). Peanuzanus ®I'OC ocHOBHOTO 00111eTO 00pa30BaHUsI: METOUYECKOE TTOCOOUE IS
yuutens. https://clck.ru/3ANSBnV

e Jlyis METOIMYECKOTO COMPOBOXKICHUS TPOPUITHHBIX TEXHOJIOTHIECKHIX

U €CTeCTBEHHO-HAyYHBIX KJ1acCOB MockoBckuii puznuko-texuuueckui HHCTUTYT (MDTU) pazpadboran mpoekt «Hayka B

peruoHbl» https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-

mfti-i-fizteh-litseya/

e MeToauvecKkre peKOMEHIAINHU TI0 CO3JIaHHIO KIIACCOB TEXHOJIOTHUECKOTO M €CTeCTBEHHO-HAYYHOTO MPOodUIei u
KJIACCOB C YIJIyOJICHHBIM U3y4YeHUEM MAaTeMaTUKH, GU3UKU, XUMUH, OUOJIOTUH B 00111€00pa30BaTEIIbHBIX OpPTraHU3aIHIX
C MCTIONIh30BaHUEM HH(PACTPYKTYphI, CO3JAHHON B paMKaX HaI[MOHAJIbHOTO MpoekTa «ObpazoBanue» (KBaHTOpUYMBI,
IT-xyOn1, Touku pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf
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Meroanueckue pekoMmenaanuu. Opranuzanus B3aumozenctaus “lllkona — By3 — npeanpusarue” (2025 r.)
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh v_p 2025.pdf

Konrtekctable 3amaun. 3aganus K yaeonomy kypcy «buonorus» (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/kz_biologiya 2024.pdf

Mertoanueckuii keiic. CueruieHHOe HacienoBaHue npusHakoB. buonorus. 10 knacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiyva_mk sczeplennoe nasledovanie priznakov.pdf

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bu6mmoTeka I{OK https://m.edsoo.ru/7f413368
CBEPOBPA3OBAHUE https://sbereducation.ru/?ysclid=mqgs5zf94s1190911577
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