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IosicHuTeIbHAS 3aNTHCKA

Pabouas nmporpamma 1o 6MOJIOTHH HAa YPOBEHb CPEAHET0 OOIIEro 00pa3oBaHUs IS
obyuaroruxcst 10-11-x ximaccoB MBOY «My3bIkaJIbHO — TyMaHUTApHBIN Juliel uM. Jl. AroreeBay
pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

o @enepanbHoro 3akoHa 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii denepanumny,

o mnpukaza MunobpHayku ot 17.05.2012 Ne 413 «O6 yrBepxaeHuu heaepanibHOro
rOCY/IapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEAHEro o0mIero oopa3oBanus» (C U3MEHEHUSIMH,
BHECCHHBIMH TpHKa3oM Munmpocsemenus ot 12.08.2022 Ne 732);

o mpuka3za Munmnpocpemerus ot 18.05.2023 Ne 371 «O6 yTBepkaeHuu dhenepaabHOM
00pa30BaTeNbHON MPOTrpaMMBI CPETHETO OOIIET0 00pa30BaHUY;

o mnpukaza Munmnpocsemmenus ot 22.03.2021 Ne 115 «O6 yrBepxxkaeruu [lopsiaka opranuzanuu u
OCYILIECTBIIEHUS 00Pa30BaTEIbHON JEATEILHOCTH [0 OCHOBHBIM 0011€00pa30BaTeIbHbIM TPOrpaMMaM
— o0pa3oBaTeNbHBIM TpOrpaMMaM Ha4yaJIbHOTO OOIIETO, OCHOBHOT'O OOIIIETO M CPEHEro 00IIero
o0pa3oBaHUY;

o Konnenmun npenonaBanus yuebHoro npeamera «bromorusy;

o Kosnnenium 3xK010ru4eckoro o0pa3oBaHus B CUCTEME O0IIero 00pa3oBaHus,

o CII 2.4.3648-20 «CanuTapHO-3MUACMHUOJIOTHYECCKUE TPEOOBAHUS K OpraHU3aIMsIM BOCTIUTAHUS U
o0OydeHUsl, OTJBIXA M O3[IOPOBIICHUS JETCH U MOJIOJICKHN», YTBEPKICHHBIX TOCTAHOBICHUEM TJIABHOTO
caHuTapHoro Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['urneHnveckrne HOPMATHBBI U TPEOOBAHUS K 0OCCIICUCHHIO OE30MTaCHOCTH 1
(nn) Ge3BpeHOCTH TS YesIOBEeKa (haKTOPOB CPE/Ibl OOUTAHUS», YTBEPIKICHHBIX TOCTAHOBJICHHEM
IJIABHOTO caHUTapHOTro Bpaua oT 28.01.2021 Ne 2;

e y4eOHOIO IUIaHa cpeiHero oouero oopa3zoBanus, yrepxaeHHoro npukasom 'bOY «Cpennsis
mrkosa Ne 1» ot 31.08.2023 Ne 175 «O06 yTBepkI€HHUH OCHOBHON 00pa30BaTeIbHON TPOTrPaMMbI
CpemHero o0Iero oopa3oBaHusY,

e (enepanbpHOI pabouelt mporpaMMel o yuebHoMy npeamery «buosorus» 06a30Boro ypoBH.
PaGouas mporpamma opreHTHpPOBaHA HA [IEIEBbIE TPHUOPHUTETHI, CHOPMYITHPOBAHHBIE B heAepaTbHON
paboueii mporpamMme BOCIIUTAaHUS U B paboueli mporpamme Bocniutanus MI'JI um. []. Aromeesa.

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTHH TEOPETHUECKYIO OCHOBY /ISl OTIpEeSICHUs
MOJIX010B K ()OPMHUPOBAHUIO COJepKaHUs ydeOHoro mpeamera «buonorus» cocraBuu:
koH1entyaiabHble nosoxeHuss PI'OC COO o B3auMO00YCIIOBIEHHOCTH LIEJIeH, COAep KaHus,
pe3yIbTaTOB OOYYEHHS M TPeOOBAHUN K YPOBHIO MTOATOTOBKH BBITYCKHHKOB, TIOJIOKEHHUS 00 00IIHX
LEeJSIX ¥ MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO 00IIEro

obpaszoBanus B Poccuiickoit denepanuu, a Takke MOJIOKEHUS O criennduke OMOIOTHH, €€ 3HAUCHUU B

1



MO3HAHUU JKUBOM MPHUPOJIBI M 00ECTICUEHUH CYIIECTBOBAHUS YeIOBEUECKOro oodmiectsa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSM OIPEIeTICHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma 1o 6MOIOTHUN JAET MPEICTABICHUE O IENISIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIUTAHMS U Pa3BUTHUS O0yUaIOLIUXCs CpeicTBaMU yueOHoro npenmera «buonorusy, onpenenser
00s13aTeNbHOE MPEIMETHOE COIePIKaHUE, €T0 CTPYKTYPY, PaclpeIeNieHUE 1Mo pa3aeiaM H TeMam,
PEKOMEHIYEMYIO MOCIIeIOBATEILHOCTh H3YUCHHS YI€OHOTO MaTepHralia C y4eTOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTHKU 00Pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH
o0yJaronuxcsi.

B nmporpaMme 1o OMoJIoTuK TakKe YUUTHIBAIOTCSA TPEOOBaHUS K IUIAHUPYEMBIM JTHYHOCTHBIM,
METamnpeIMETHBIM U TIPEMETHBIM pe3ybTaTaM 00y4eHUs B (POPMUPOBAHUU OCHOBHBIX BHIOB
yueOHO-TT03HABATEILHON IeATEIbHOCTH/yueOHBIX TEHCTBHI 00YUYAIOIIUXCSI IO OCBOCHHUIO COICPIKAHUS
OMOJIOTHYECKOTO 00pa30BaHUAI.

B nporpamme o 6monoruu (10—11-e kiraccel, 0a30BbIi yPOBEHB) peaU30BaH MPHHITUI
MIPEEeMCTBEHHOCTH B U3yYEHUH OMOJIOTHH, ONarofaps 4eMy B HEll MpOCMaTPUBACTCS HAPABICHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (DOPMHUPOBAHNEM €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHSI,
LEHHOCTHBIX OPUEHTAINI JTUYHOCTH, SKOJIOTHYECKOTr0 MBILUICHHUS, TPEJICTABICHUN O 3J0POBOM
oOpa3se KU3HU U OEpeKHBIM OTHOIICHUEM K OKpY’Karolie npupoanou cpeae. [loaTomy Hapsaay ¢
M3y4CHHEM O0IIEOMOIOTHYECKUX TEOPHi, a TAKKE 3HAHHU O CTPOCHUH KHUBBIX CHCTEM Pa3HOTO paHra
Y CYITHOCTH OCHOBHBIX MIPOTEKAIOIIUX B HUX MPOIIECCOB B IPOrpaMMe 1o OMOJIOTHH YACIICHO
BHHUMaHHE UCTIOJIb30BaHUIO NTOJyYEHHBIX 3HAHUH B MIOBCETHEBHOM KU3HU IS PEILICHUS IPUKIIATHBIX
3aJ1a4, B TOM YHucJie: Mpo(UIaKTUKK HACIEICTBEHHBIX 3a00J€BaHUI YeI0BeKa, MEUKO-TEHETHUECKOTO
KOHCYJTBTUPOBaHUsI, 000CHOBAHUS YKOJIOTHUECKHU IEIeCO00Pa3HOTO MOBEACHHS B OKPYKAIOIIEH
MIPUPOIAHOM CpEZie, AHAIM3A BIUSHUS XO35MCTBEHHOM AEATEIIBHOCTH YEJIOBEKA HA COCTOSIHUE
MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUIICHHE BHUMAHUS K MPUKIIAJHON HAMIPABIEHHOCTH
yueOHoro npeamera «bruosorus» NpoIuKTOBaHO HEOOXOAUMOCTHIO 00ecrieueHusl yCIOBHUH 1715
pElIeHUs OTHOM M3 aKTyadbHBIX 3a7a4 IMIKOJILHOTO OMOIIOTHYECKOTO 00pa30BaHus, KOTopas
npenmnosaraet GopMupoBaHUE Y 00yUaAIONMUXCSI CIIOCOOHOCTH aAANTUPOBATHCS K H3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOLIETOCS] COBPEMEHHOT'O MUDA.
buonorust Ha ypoBHE cpeHero oo1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa oOecrieunBaeT
¢dbopmupoBaHUEe y 00y4arOMUXCs MPEACTABICHUN O HAYYHOH KapTUHE MUPA, paciiupser 1 06o0maer
3HAHUS O )KUBOU MPUPOJIE, €€ OTIUIUTETHHBIX MPU3HAKAX — YPOBHEBOUM OpPTaHU3AIMH U YBOIIOIINH,
CO3/1a€T YCJIOBHS JIJISl: TIO3HAHMSI 3aKOHOB KUBOM MPUPOABI, popMUpOBaHUs (HYHKIIMOHATIHLHOM
IPaMOTHOCTH, HaBBIKOB 3/I0POBOT0 U 6€30MacHOro o0pasa KU3HH, IKOJIOTHYECKOTO MBIIUIECHNUS,

LIEHHOCTHOT'O OTHOLLIEHUS K )KUBOU IIPUPOJIE U YEIIOBEKY.



Bosnbiioe 3naueHne 6MOJI0TUS UMEET TaKKe JJIsl PEICHUs] BOCIIUTATEIbHBIX U PAa3BUBAIOLINX 33134
cpeaHero o01ero oopazoBaHusl, COLUANNU3ALUHT 00ydatonxcs. M3yuenne Ononoruu odecrneuynBaeTt
yclioBuUs A1 (GOPMUPOBAHUS MHTEUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX U HHPOPMAIIHOHHBIX
HABBIKOB, 3CTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET MHTErpallui OMOJIIOTUYECKUX 3HAHUM ¢
MIPEJICTABICHUSIME U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH (PU3UKU, XUMUHU U TeoTpaduu.
Ha3zBanHble MOI0KEHUs 0 IpeAHa3HaYeHUN y4eOHoro nmpeamera «buonorus» cocTaBuiin OCHOBY AJIst
OIpeJIeNIeHUs TIOAXO0/I0B K 0TOOpY U CTPYKTYPUPOBAHHIO €T0 COJEPKAHMUS, TPEACTABICHHOTO B
mporpamMme 1o OUOJIOTHH.

OT160p comepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C MO3ULIUN
KYJIBTYpOCOOOPA3HOTO MOIX0/a, B COOTBETCTBHH C KOTOPHIM 00y4arOIIHUecs J0JKHBI OCBOUTH 3HAHHS
Y YMEHHsI, 3HaUUMbIe 111 POPMHUPOBAHUS OOIIEH KYJIbTYpPbI, ONPEACIAIONINE aIeKBaTHOE TOBEICHHE
YEJIOBEKA B OKPYIKAIOIIECH MPUPOTHON Cpeie, BOCTPEOOBAHHBIC B MIOBCETHEBHOW KU3HH U
MPaKTHYECKON JesaTeabHOCTH. Oco00€e MECTO B ATOM CHCTEME 3HAHWM 3aHUMAIOT JICMEHTHI

COZIep KaHus1, KOTOPBIE CITy>KaT OCHOBOM 151 ()OPMHUPOBAHHUS IPEICTABICHUN O COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHE MHUpa U IIEHHOCTHBIX OPHEHTAIMSIX JINYHOCTH, CIIOCOOCTBYIOIINX
T'yMaHHU3alUA OMOJIOTHYECKOTO 0Opa30BaHMsI.

CtpykTypHupoBaHHE cofiepxaHHs y4eOHOro MaTepuaia B porpaMMe o GMOJIOTUU OCYILIECTBICHO C
Y4ETOM HPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIMYUTEITBHBIX OCOOCHHOCTSX KUBOW MPUPOJBI, O €
YPOBHEBOH OpraHHU3alMy U 3BOJIIOLKHU. B COOTBETCTBUHU C 3TUM B CTPYKTYpe yUeOHOTO MmpeamMeTa
«buosnorus» BblAeNEHBI CIEAYIONINE CoiepKaTeabHble TUHIN: «bronorus kak Hayka. MeToibl
Hay4YHOTO0 MOo3HaHuD», «KieTka kak Ouonornyeckas cucremay, «OpraHusM Kak Onosornyeckas
cucremMay, «CucrtemMa 1 MHOroo0pasue opraHu4eckoro Mupay, « QBOJIOIUS JKUBOU MTPUPOIBI»,
«DKOCHCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Ilens uszyuenus yueonozo npeomema «buonozusn» na 6a30B0M ypoBHE — OBJIa/IeHHE 00y4alOIIUMUCS
3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3alliy )KUBBIX CUCTEM Pa3HOTO paHra u
npuoOpeTeHne YMEHUN UCTIONb30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX ACHCTBUI B OTHOIIEHUH OOBEKTOB
KUBOU MPUPOBI M PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTuxkenue e u3ydeHus: yaeonoro npeamera «buonorus» Ha 6a30BOM YpOBHE 0OecrieuBaeTCs
pEILICHNEM CIEIYIOIINX 3a0ay:

. OCBOCHHE 00YYaIOIUMUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUsX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3axX, MpaBmiIax, CIy>KalluX OCHOBOM Ui ()OpMUPOBAHUS IPEICTABICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MUpPA, O METOJaX Hay4yHOTO MMO3HaHUs, CTPOCHUH, MHOTOO0pa3uu U
0COOCHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AlMH, BBITAIOIIUXCSA OTKPBITUSIX U

COBPCMCHHBIX UCCIICIOBAHUAX B 6I/IOHOFI/II/I;



. dbopMUpOBaHHE y 00YJAIOIINXCS TO3HABATEIbHBIX, HHTEIUICKTYaTbHBIX H TBOPUYECKUX
CIOCOOHOCTEH B MpoIiecce aHallM3a JaHHBIX O MYTSX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIIOB, HACH U
MO/IXOJIOB K U3YUEHUIO KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alnY,

. CTaHOBJICHHE Y 00y4aroumxcs 001eit KyabTyphl, QyHKINOHAIBHON rPaMOTHOCTH, pa3BUTHE
YMEHHH OOBSICHITh U OIICHUBATH SIBIICHUS OKPYKAIOIIET0 MUPA KUBOH MPUPOJIBI HA OCHOBAHUU
3HAHUU U OIBITA, MOIYYEHHBIX IPU U3YYCHUH OMOJIOTHH,

. (dbopMUpOBaHHE Y 00YUAIOMINXCS YMEHUN WILTIOCTPUPOBATH 3HAYCHHUE OMOJIOTHYEeCKIX 3HAHUN
B IIPAKTUYECKON AESITENbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1
arpoOMOTEXHOJIOT A,

. BOCIIUTAaHHE YOCKICHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YEITOBEKOM KHBOU MIPUPOJIHI,
HE00XO0IMMOCTH OEPEKHOTO OTHOIICHHSI K HEM, COOTIOACHHS STUYECKIX HOPM TPU MPOBEICHUN
OMOJIOTrMYECKHUX UCCIIEJOBAHUH;

. OCO3HaHWE [IEHHOCTU OMOJIOTMYECKUX 3HAHUI JIJIs IOBBIIIEHUS YPOBHS 3KOJIOTUYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

. pUMEHEHHE TPUOOPETEHHBIX 3HAaHUIN U YMEHHH B MOBCETHEBHOM JKU3HU JIJIsl OLICHKH
MOCJIC/ICTBHI CBOCH EATEIILHOCTH TTO OTHOIICHHUIO K OKPYKAIOIIECH cpefie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJIOICHHE MEp TTPOPUITAKTUKH 3a00JI€BaHUM.

B cucreme cpeanero obmero oopa3oBanus «buoiorusy, nzydaemas Ha 6a30BOM ypOBHE, SIBIISICTCS
00s13aTeTbHBIM YI€OHBIM ITPEIMETOM, BXOISIIUM B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-
Hay4YHBIE MTPEIMETHI.

Jlist m3ydenust Onoyoruy Ha 6a30BOM ypOBHE CpeaHEro ol1iero oopasopanust oTBoautcs: B 10-m
kiacce — 34 yaca (1 yac B Heneno), B 11-Mm kiacce — 68 yacos (2 vaca B HEEIO).

Jliis peanmu3anuu mporpaMMbl HCTIONIB3YIOTCS YI€OHUKH, JOMYIIEHHBIE K HCIIOIB30BAHUIO TIPU
pealn3aly UMEIOIUX rOCyIapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOrPAMM HAYaJIbHOTO
00111ero, OCHOBHOTO OOIIETO, CPETHETO 00IIeTro 00pa30BaHMs OPraHU3aAUSIMH, OCYIIECTBIISTIOITUMU

00pa3zoBaTeNbHYIO ACATEIBHOCTD, TpUKa3oM Munnpocsemenus ot 21.09.2022 Ne 858:

Cusornazos B.U., Aradonosa U.b., 3axaposa E.T. OGmas 6uonorus 10-11 kmace

DJeKTpOHHBIE 00pa30BaTeNIbHbIE PECYPCHI, JOMYIIEHHBIE K UCIIOJIB30BAHUIO MTPHU peaTn3aliu
o0pa3oBaTeNbHBIMH OPraHU3aLUIMU, UMEIOIIMMH FOCYIapCTBEHHYIO aKKPEIUTAIHIO,
00pa3oBaTeNbHBIX MPOTPaMM Ha4aIbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPEIHEro 00IIero
oOpa3zoBanus nmpukazom Munnpocsemenus ot 04.10.2023 Ne 738:

e DIEKTPOHHBKIN 00pazoBaTeNbHbIN pecypc «omamnue 3aganus. CpegHee ooiiee oOpa3oBaHue.

buonorusy», 10-11 knacc, AO «M3natenscTBo "[IpocsemnieHue»,



e Tpenaxep «O6mako 3HaHmi». buonorus. 10 xnace, OO0 «Duzukon Jlady;
e Tpenaxep «O06mako 3HaHMI». buomorus. 11 xnace, OO0 «Duzukon Jlady;

e S kmacc https://www.yaklass.ru/p/biologia/

Ilnanupyemble pe3yJibTaThl OCBOEHUsI MPeIMeTa

Cormacao ®I'OC COO ycraHaBiIMBarOTCS TpEOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YJIarOIIIMMUCS
MPOrpaMM CPETHETO OOIIeT0 0Opa30BaHUs: TMIHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.
JINYHOCTHBIE Pe3yabTATHI

B cTpykType TMUHOCTHBIX pe3ylbTaTOB OCBOEHUS MpeameTa «bruosorus» BblIeIeHbI CleAyIoIne
COCTABJISIFOIIUE. OCO3HAHUE O0YJAIOITUMUCS POCCUICKON TPaKIaHCKON UACHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPEACIICHUIO, HAIMYNE MOTHBAIIUHU K O0y4EHUIO
OMOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKIECHUN IMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAAULIMNA pa3BUTHSI OMOIOTMYECKOro 3HaHUs, TOTOBHOCTh M CIIOCOOHOCTh
o0y4aroluxcsi pyKOBOJCTBOBATHCS B CBOEH I€ATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPUCYIIUMH CUCTEME OMOIIOTHYECKOTO 00Pa30BaHMs, HAJTMUKE YKOJIOTUYECKOTO MPABOCO3HAHMUS,
CIIOCOOHOCTH CTaBHUTH LIEIH U CTPOUTH )KU3HCHHBIE TIAHBI.

JlnuHOCTHBIE pe3yIbTaThl OCBOEHUS MpeameTa «bruonorus» 10cTUraoTes B €JMHCTBE Y4eOHO 1
BOCIUTATEIbHON JEATEIIbHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCUNCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMU, IPUHATHIMHU B
o0I1ecTBe MpaBUJIaMUA U HOPMaMU TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUH,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUSI, PA3BUTHUSI BHYTPEHHEH MO3UIIUU JIMYHOCTH, MATPUOTU3MA,
YBaXKEHHsI K 3aKOHY U TIPABOIMOPAIKY, YEJIOBEKY TPYAa U CTapuIeMy MOKOJIEHUIO, B3aUMHOIO
yBaXKeHHsI, 0EPEKHOT0 OTHOLIEHUS K KYJIbTYpPHOMY HACJIEIUIO U TPAJULMSIM MHOTOHAIIMOHAIEHOTO
Hapoza Poccuiickoin denepaunu, IpUpOJE U OKPYKAOIIEH Cpeae.

JIuqHOCTHBIE Pe3yIbTaThl OCBOCHUS Y4EOHOTO TIpeaMeTa «BUoNOTHsI» TOKHBI OTPaKaTh TOTOBHOCTh
1 CITOCOOHOCTH 00YJArOIIUXCS PYKOBOACTBOBATHCS C(POPMUPOBAHHOM BHYTPEHHEH MO3HUITHEH
JUYHOCTH, CUCTEMON LIEHHOCTHBIX OpUEHTAIIHH, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHHUE KUZHEHHOTO
OTBITA U OMBITA JEATEILHOCTH B MPOLECCE Peallu3allii OCHOBHBIX HAINPaBICHUN BOCIUTATEIHHON
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaskaaHCKOro BOCIMTAHUS:

. c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUYAOMIErocsl Kak aKTHBHOTO U OTBETCTBEHHOTO

YJIeHa POCCHIICKOTO 00IIIEeCTBa,



. OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKCHHE 3aKOHA U
MPaBOIOPSIKA,;

. TOTOBHOCTb K COBMECTHOW TBOPUYECKOM JIEATEIBHOCTH MPHU CO3/1aHNUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHbBIX 3a/1a4, BHITOJHEHUN OUOJIOIrHYECKUX SKCIIEPUMEHTOB;

. CIIOCOOHOCTH OIPENETATh COOCTBEHHYIO MO3UIIUIO MO OTHOIIEHUIO K SBICHUSIM COBPEMEHHON
KHU3HU U OOBSICHSTH €€,

. YMEHHE YUUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JOJeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSMHU U COLMATBHBIM MOJOKEHUEM;

. TOTOBHOCTb K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMTOJIHEHUS YUEOHBIX,
MO3HABATEJIbHBIX U HUCCIIEN0BATENBCKUX 3a/1a4, YBAXKUTEJIBHOTO OTHOIIEHUSI K MHEHHIO OIIIOHEHTOB
P 00CYKICHUU CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COMNCPIKAHUS;

. TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHHUS:

. c(hOpMHUPOBAHHOCTH POCCUICKON TPaXTaHCKON MICHTUIHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH Niepe PoauHOM, TOpA0CTH 3a CBOM Kpaii, cBOr0 Ponuny,
CBOH S13BIK M KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Pocenn;

. LIEHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACIEANIO U NAMATHUKAM IPUPOABI, JOCTHKEHUSIM
Poccun B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

. CIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUNMCKHX YUYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOIOTHH,
MMOHUMAaHUSI 3HaU€HUs1 OMOJIOTHH B IO3HAHWU 3aKOHOB IMPUPO/IBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO
oOmiecTBa;

. ujeitHas yOe:KIeHHOCTh, TOTOBHOCTH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
€ro cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

. OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O HAPOIa;
o C(bOpMI/IpOBaHHOCTB HpaBCTBeHHOI‘O CO3HaHMA, D TUUYCCKOI'O IMIOBCACHUA,
. CIIOCOOHOCTH OIIEHUBATH CUTYALUIO U PUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYACH Ha

MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

. OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

. OTBETCTBEHHOE OTHOLIEHNE K CBOUM POIUTEISAM, CO3JAHUI0 CEMBbU HA OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TPAaAULHUAMU HapoaoB Poccuy;

4) 3¢TeTHYECKOr0 BOCTIMTAHUS

. ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO

TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH,



. MMOHMMAHKUE YMOIIMOHAIBHOTO BO3CHCTBHS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

. TOTOBHOCTh K CAMOBBIPAKCHHIO B PA3HBIX BHJIAX UCKYCCTBA, CTPEMIICHHE TIPOSBISATH KadecTBa
TBOPUYECKOU JIMYHOCTH;

5) ¢pusuueckoro BocnuTanus, GopMUPOBAHUS KYJIbTYPbI 310POBbSI M SMOIHOHAIbHOT0
0J1aronosyqusi:

. MOHUMAHKE U PeaIn3alus 3J0pOBOro U 0€30MacHOT0 00pa3a KU3HH (310pOBOE MUTAHUE,
COOJTIOICHHE TUTUEHUYECKUX MPABIII U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHSATHI U OT/bIXA,
perynspHas Gpu3nueckas akTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O ¥ KOMITIETCHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U IICHXUUECKOMY 3/I0POBBIO;

. MOHUMAaHKE [IEHHOCTU MPABIJI WHAUBUIYAJILHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHUS B
CUTYAIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

. OCO3HaHUE MOCNIEACTBUI U HENPHUATHS BPEAHBIX MPUBBIUCK (YIOTPEOICHHS aTKOTOJIS,
HapKOTHKOB, KYPEHHSI);

6) TPy10BOT0 BOCTIMTAHUSI:

. TOTOBHOCTH K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYIOIO0uE,;

. TOTOBHOCTb K aKTHUBHOM J€ATEIbHOCTH TEXHOJIOTHMUYECKOM U COI[MAIbHOIN HANPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIAHUPOBATH U CAMOCTOSITENIBHO BBIIOIHATH TaKylO ACSITEIbHOCTD;

. WHTEPEC K pa3IndHbIM chepam mpodecCHOHATBHON AeSITeILHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP OymyIiel mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC MIJIaHbI,

. TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO HA IPOTSHKEHUH BCEH JKU3HU,
7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

. HKOJIOTHYECKH 1eIecOo00pa3Hoe OTHOIICHHE K MPUPOC KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS,

. MOBBILIEHUE YPOBHS SKOJIOTMUECKOI KyJIbTYphl: MPUOOPETEHHE OTbITA MNIAHUPOBAHUS
MOCTYIKOB ¥ OLIEHKH WX BO3MOXHBIX MOCJEICTBUN JJI OKPYXKAIOIIeH Cpe/ibl,

. OCO3HaHUe TT100aThbHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH MX pelieHus,

. CIIOCOOHOCTH MCIOIB30BATh MPUOOPETaeMbIe PU U3yUYECHUU OMOIOTHH 3HAHUS U YMEHUS TTPU
pELICHUH MPOOJIeM, CBSI3aHHBIX C PAIIMOHAIBLHBIM MPUPOIONOIb30BaHNEM (COOIOICHHIE TIPABIIT
MOBE/ICHUS B IPUPO/IE, HAIPABJIEHHBIX HAa COXPAaHEHHE PAaBHOBECHSI B SKOCUCTEMAX, OXpaHy BUOB,
IKOCUCTEM, OHOChEpBI);

. AKTUBHOE HEMPUATHUE IEUCTBUMN, IPUHOCSIIMX BPE] OKPYKAKOIIEN TPUPOAHOMN CPEAE, YMEHUE
MIPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTHUECKUE TOCIEACTBUSI MPEANPUHUMAEMBIX IEHCTBUN 1

MpeA0TBpAIaTh UX;



. HAJINYHME PA3BUTOTO SKOJIOTUYECKOTO MBIIIJICHUS, SKOJIOTHUECKON KYIbTYpHI, OIbITA
JeSTeTbHOCTH HKOJOTHUECKONW HAPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMHU B II03HABATEIHHOM,
KOMMYHUKaTHBHOM M COLIMAIBHOMN MPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOM JIESITEITbHOCTH
9KOJIOTMYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

. c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA IMAJIOTE KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MeCTa B MOJIHUKYJIBTYPHOM MHPE;

. COBEPIIICHCTBOBAHNE SI3BIKOBOM 1 YUTATENBCKON KYJIBTYPHI KaK CPECTBA B3aMMO/ICHCTBUS
MEX]y JIIOIbMU M TTIO3HAHUS MUDA,

. MOHMMaHKe crenu(uKu OMONOTHU KaK HAYKH, OCO3HAHUS €€ PO B (POPMHUPOBAHUN
PaMOHAIFHOTO HAYYHOTO MBIIIJICHNUS, CO3/IaHUH IIETIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIEeM MHpE
KaK O €IMHCTBE MPHUPO/IBI, YeJIOBEKa U 00IIECTBA, B TO3HAHUH IPUPOTHBIX 3aKOHOMEPHOCTEH 1
peeHn: mpodIeM COXpaHEHUs PUPOTHOTO PABHOBECHS;

. yOeXKIEeHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJIsi COBPEMEHHOMN ITMBUIU3AIMH: 00eCTIeUeHHS
HOBOT'O YPOBHSI Pa3BUTHS MEAULIMHBI, CO3/IaHNE TTEPCHEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh
pecypcHbIe IPOOJIEMBI pa3BUTHS YEIOBEYECTBA, TONUCKA ITyTEH BBIX0JIa U3 TTI00aTBHBIX
HKOJIOTHYECKUX MPOOJIeM U o0ecTieyeHHs Nepexoa K yCTOMYMBOMY pa3BUTHIO, PAllMOHAILHOMY
MCTOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

. 3aMHTEPECOBAHHOCTD B MOJyYCHNH OMOJOTUYECKUX 3HAHUH B IEIISX MOBBIICHHS 00IIeit
KYJIBTYPBI, €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, KaK COCTaBHOW YacTH (yHKIIMOHAIBHOM
IpPaMOTHOCTH 00y4arouuxcs, GopMupyeMo Ipu U3ydeHU: OHOJIOTHH;

. MOHMMAaHHE CYITHOCTH METOJIOB NTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBECHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIB30BATh TTOJTydaeMble 3HAHNUS TSI aHATM3a U OOBSCHEHHS SIBJICHUH OKPYXKAOIIEeTo
MHpa 1 IPOUCXOIAIINX B HEM H3MEHEHHH, YMEHHE Je1aTh 000CHOBAHHBIC 3aKJIIOYECHHUS HA OCHOBE
HAyYHBIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJbIO MOMYyYeHUS JOCTOBEPHBIX BHIBOIOB,;

. CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS ISl peIIeHHsI TPO0JieM B
pEaTbHBIX JKU3HEHHBIX CUTYalUsX;

. OCO3HaHME [IEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISTH IIPOSKTHYIO U
MCCIIEI0OBATENBCKYIO JEATEbHOCTh MHANBUIYaJIbHO U B TPYIIIIE,

. TOTOBHOCTb U CIIOCOOHOCTbH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K
aKTMBHOMY MOJYYEHHIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMH
MOTPEOHOCTSIMH.

MeTaHpelIMeTHBIe pe3yJabTaThbl



MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUeOHOTO npenMeTa «bHoIorus» BKIIOYaIOT: 3HAaUUMBbIE TS
(bopMUpOBaHUS MEPOBO33PEHHSI 00YYAIONIMXCSI MEKAUCIMILTMHAPHBIE (MEKIIPEIMETHBIE)
o0IIeHayYHbIE OHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYyYHOU KapTUHBI MUPA U CHIELU(PHUKY METOI0B
NIO3HAHUSI, KCIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIHUs, SIBICHHE, IPOLIECC, CHCTEMA,
HAYYHBIN (DaKT, IPUHINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBaHUE, HAOIIOACHNUE,
U3MEpEHHE, SKCIICPHUMEHT U JIp.), YHUBEpCaJIbHbIC ydeOHbIe NelicTBHS (IT03HABATEIILHBIE,
KOMMYHHUKAaTHBHBIC, pETyJISTHBHBIC), oOecneunBaronye (GopMUpPOBaHHE (PYHKIIMOHAIBHOM
IPaMOTHOCTH U COLIMAIBHOM KOMIIETEHIIMH 00y4JalOLIMXCsl, CHOCOOHOCTh 00yYaroIuXcs UCIO0Ib30BaTh
OCBOEHHBIE MEXIUCLIMIITIMHAPHBIE, MUPOBO33PEHUYECKHE 3HaHUS U YHUBEPCATIbHbIE YUeOHbIE IEHCTBUS
B [103HABATEIbHOU U COLMATIbHOM IMPAKTHUKE.

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOCHHS TPOrPaMMBbI CPEIHET0 001IEero 00pa3oBaHus JOKHBI
OTpaXkaTh.

Ogy1aeHne YHHBEPCAJIbHBIMU Y4€OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU

1) 6a30BbIe JJOTHYECKHE AeliCTBUS:

. CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €
BCECTOPOHHE;
. UCIIOJIb30BATh IIPU OCBOCHUH 3HAHUH PUEMBI JIOTHYECKOT0 MBIIIUICHHS (aHaIM3a, CHHTE3a,

cpaBHEHUsI, Kiaccu(uKaiuu, 0000IICHHUS), PACKPBIBATH CMBIC]T OMOJIOTHYCCKHUX MOHSATHI (BBIACISATH
UX XapaKTepHbIC PU3HAKH, YCTAHABIMBATD CBSA3U C IPYTUMH MOHSATHIMH);

. OTIPENIEIIATH 1SN IeATEIILHOCTH, 33a1aBasi MapaMeTPhbl U KPUTEPHH UX JOCTIKEHHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTHU C IMOCTABICHHBIMH IIEIISIMU;

. MCIOJIb30BaTh OMOJOTHYECKHE MOHATHS IS O0BsICHEHUS (DAKTOB U SBIICHUM KUBOU MPUPOIBI;
. CTPOUTH JIOTUYCCKUE PACCYXIeHUS (MHIAYKTUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTUH), BBISIBIIATh
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPHUBACMBIX SIBJICHUSX, (POPMYITHPOBATH BHIBOIBI H
3aKITIOYCHUS,

. MPUMEHSITh CXEMHO-MOJIEITbHBIC CPEJICTBA JIJISl TIPEICTABICHHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUH B U3y4aeMbIX OMOJOTHYECKIX 00BEKTaX, a TAaKXkKe MPOTUBOPEUUI Pa3HOTO POJIa,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIIMOHHBIX HCTOUYHUKAX;

. pa3padaTbIBaTh IUIaH PEHICHUS POOJIEMBI C yY4ETOM aHAIHM3a UMEIOIIUXCSI MATEPUATBHBIX H
HEeMaTepUaIbHBIX PECypPCOB,;

. BHOCHUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIBTATOB LIETISM,
OLICHUBATh PHCKH MOCIICICTBUI NeATEIHLHOCTH;

. KOOPJMHUPOBATH U BBIIOIHATH pabOTy B YCIOBHSIX PEATBHOTO, BUPTYAJILHOTO U

KOMOMHHPOBAHHOTO B3aUMOICHCTBUS,



. pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HESHHBIX TPOOJICM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE JeHCTBHS

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICA0BATEIHCKON M MPOSKTHOM JIeITeIbHOCTH, HABBIKAMH Pa3peIIcHUs
po0OJIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYCCKKX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/IOB TIO3HAHUS,

MCIOJIb30BaTh PA3IMUHBIC BUBI JEATEILHOCTH 10 TIOJYYSHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAIUH,
peoOpa30BaHUIO U TPUMEHEHUIO B YIEOHBIX CUTYAIUSAX, B TOM YHCIIE MIPH CO3/IaHUU YICOHBIX U
COIMAJILHBIX TIPOCKTOB,;

(OpMHUPOBATh HAYYHBIA THIT MBIIUICHHS, BJIaJICTh HAYYHOW TEPMHHOIOTHEH, KITFOUECBBIMH ITOHATUIMHI
1 METOJaMH,

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEbHOM NEATEIPHOCTH M KU3HEHHBIX
CUTYaIUsX,

BBISIBJISTH IPUIMHHO-CIICJICTBCHHBIC CBSA3H U aKTyaJIM3MPOBATh 3a/1a4y, BBIJIBUTAaTh THIIOTE3Y €
pellieH I, HaXOJAUTh APTYMEHTBI JIs JIOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MTapaMeTPhl U
KPUTCPUH PEIICHHUS;

aHAJIM3UPOBATH IMOJTYICHHBIC B XO/€ PCIICHUS 33J]a4d PE3yJIbTaThl, KpUTHUCCKH OIICHUBATh UX
JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OLICHKY HOBBIM CHTYAIIUsIM, OICHUBATh IPUOOPETECHHBIN OIBIT;

OCYIIIECTBIIATH IIeJIEHANTPABIICHHBIN MOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh IMMEPESHOCUTD 3HAHUS B MTO3HABATEIBHYIO U TIPAKTHYCCKYIO 00JIaCTH KU3HECATCIIbHOCTH;
yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI U PEIICHHS, CTABUTh IPOOJIEMbI 1
3aJ1a4M, JOITYCKAIOIIUE aIbTePHATHBHBIC PEIICHHS.

3) paboTa ¢ uHpopMaIHeii:

OPHECHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX HHPOPMALIUHU (TEKCTe Y4eOHOTO MOCOOHS, Hay4HO-
MOMYJISIPHO JTUTepaType, OMOJIOTHUECKUX CIOBAPSIX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B HHTEPHETE), aHATM3UPOBATh HH()OPMAIIMIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTHUCCKH
OIICHHUBATH €€ JIOCTOBEPHOCTh U HENIPOTUBOPECUHBOCTH;

(GhOopMyIMPOBATh 3aMPOCH] ¥ MPUMEHSThH PA3INYHBIE METOBI IIPH MMOUCKE 1 OTOOPE OMOIOTUIECKOM
nH(popManuy, HeOOXOAMMOH /IJIsl BBIMIOTHEHNS YIeOHBIX 3a7ad,

MPUOOPETATH OIBIT HCITOJIB30BAHMS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,

COBEPULICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX ITIOMCKOBBIX CUCTEM,
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CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO ()OpMY MPEACTABICHHUS OHMOIOrHYecKoi HHPOpMaLuu
(cxemsl, rpaduKH, TUArPaMMBbI, TaOJIHIIbI, PUCYHKH U JP.);

WCIIOJIh30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPH paboTe ¢ OMOIOrHuecKoi HHpOopMaIneH:
MPUMEHSTh XUMHUYECKUE, PU3NICCKHE U MaTEMAaTHYECKIE 3HAKH U CHMBOJIBI, (DOPMYJIHI,
ab0peBHaTypy, HOMEHKIIATypy, UCIIOJIB30BaTh U Pe0OPa30BHIBATH 3HAKOBO-CHMBOJIIMUYECKUE CPECTBA
HaTJISTHOCTH;

BJIA/ICTh HABBIKAMU PACIIO3HABAHUS U 3alIUTHl HHPOPMAIUH, HH)OPMAIIMOHHOW 0€301aCHOCTH
JMYHOCTH.

Ogiaenne yHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH J1€HCTBUAMU

1) oO1enme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBAThH B JIMAJIOTE WU
JMCKYCCHUH IO CYIIECTBY 00Cy»K1aeMOil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CY)KICHHUS
OTHOCHTEIIEHO BBITIOJTHEHUS MPEIaraeMoi 3a/1a4ud, yYUThHIBATh HHTEPECH! M COTIIACOBAHHOCTD
MO3UIHMK APYTHX YIYAaCTHUKOB TUAJIOTA WITH TUCKYCCHH);

pacmo3HaBaTh HeBepOAILHBIE CPEICTBA OOIIEHUS, IOHUMATh 3HAYCHHUE COIMATBHBIX 3HAKOB,
MPEINOCHIIIOK BOBHUKHOBEHUSI KOH(PIUKTHBIX CUTYAIMi, YMETh CMATYaTh KOH(IUKTHI U BECTH
TIEPETOBOPHI,

BIIQJICTh PA3IMYHBIMH CITIOCOOAMHU OOIIEHHUS U B3aUMO/ICHCTBUS, TOHUMATh HAMEPEHUS APYTUX JIFOIEH,
MPOSIBIISATH YBAKUTEIHHOE OTHOIIICHHE K COOSCETHUKY U B KOPPEKTHOM Gopme popMyTupoBaTh CBOU
BO3PaXCHHUS,

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB,;

2) coBMecTHasl eI TeJIbHOCTbD:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/HON ¥ MHIUBUYaTbHONU Pa0OTHI IPU PEIICHUU
OMOJIOTHYECKOM MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIIOBBIX (OpM
B3aUMOJICHCTBUS MIPU PEIICHUH YIeOHOH 3a/1auH,

BBIOMpATh TEMATHUKY M METOBI COBMECTHBIX JEHCTBHI ¢ yU€TOM OOIIUX HHTEPECOB U BO3MOKHOCTEH
Ka)KJIOTO YWICHA KOJUICKTHBA;

MIPUHUMATH 1IEJI COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BhIBATh U KOOPJMHUPOBATH IEHCTBHS IO €€
TOCTIDKEHHUIO: COCTABIISITH IJIaH JCHCTBUH, paclpeesisATh POJIM C YUETOM MHEHUN Y4aCTHUKOB,
00CYXKIaTh pe3ybTaThl COBMECTHOW paboTHI,

OILICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXKIAOTO yYaCTHUKA KOMaH/bI B OOIIHIA pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

npeJuIarath HOBBIE MTPOEKTHI, OIEHUBATH WU C IMTO3UIIMH HOBH3HBI, OPUTHHAIBHOCTH, MIPAKTHYECKOM

3HAUYNUMOCTH;
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OCYILIECTBIATH IO3UTUBHOE CTPATETMUECKOE MOBEEHUE B PA3JIMYHBIX CUTYALMSIX, IPOSBIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBjaieHHe YHUBEPCAJIBbHBIMYU PeryJIATHBHBIMHU ACHCTBUSIMU

1) camoopranu3amnus:

MCIOJIb30BaTh OMOJOTUYECKIE 3HAHMS JIJIS BBISBIICHUS IPOOJIEM U MX PELICHUS B )KU3HCHHBIX U
Y4eOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUH LIeJIeBbIe U CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBUSX U
ITOCTYTIKaX MO OTHOLIECHHUIO K KUBOU MPHUPOJE, CBOEMY 3I0POBbIO U 3I0POBbI0 OKPYKAOIIHNX;
CaMOCTOSITENIbHO OCYILECTBIISIThH IO3HABATEIbHYIO JIEATEIbHOCTD, BBISBISATH IPOOJIEMBI, CTABUThH U
(dbopMynHpoBaTh COOCTBEHHBIE 3a7]a4ll B 00pa30BATENbHOM NEATETbHOCTH U )KU3HEHHBIX CUTYAIHIX;
CaMOCTOSITENILHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYAlLUsM,;

pacupsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieNiaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE,
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO IIUPOKOM 3pYIUIIMHU B pa3HBIX 00JACTIX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTypHBIH YPOBEHB;

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE
pe3yabTaTOB LIENSIM,

BJIaJIeTh HaBbIKAMM MTO3HABATEIBHOM peIIeKCHU KaKk OCO3HAHUS COBEPIIAeMbIX ACHCTBUH U
MBICIMTEIBHBIX POIIECCOB, UX PE3YIHTATOB U OCHOBAHUHN, UCIIOIB30BATh IPUEMBI peIeKCHH IS
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IMPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

3) npuHATHE ce0s1 U IPYTruX:

MPUHUMATD ce0sl, MOHNMasi CBOU HEJOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPH aHATIU3€E PE3YyIbTaTOB AESITEIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO APYTUX HA OMIUOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TMO3UIUH JPYroro YeJoBeKa.

IIpeaMeTHBbIE pe3yabTaThI

[IpeameTHbIe pe3yabTaThl ocBoeHUs mporpaMmmMbl COO mo 6uosioruu Ha 6a30BOM YPOBHE BKITIOUAIOT

cneuupuyeckue A yaueOHoro nmpeamera «bronorusy» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUI
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10 OCBOCHUIO, MHTEPIIPETALNHU U TIPEOOPA30BAHUIO 3HAHHIA, BH/IBI ICATEIBHOCTH I10 MOTYICHHIO
HOBOT'O 3HAHMS U MPUMCHEHUIO 3HAHHI B PA3JIMYHBIX YUCOHBIX CUTYAIIHUSIX, 4 TAKXKE B PeabHBIX
KU3HCHHBIX CHTYallUsX, CBI3aHHBIX ¢ OMoyiorueil. B mporpamMMe npeaMeTHbIe pe3ylibTaThl
MIPEICTABIICHBI 110 T0JIaM O0YYEHHUSI.

10-ii knace

[TpeamMeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npenmera «buosorus» B 10-M Kj1acce JODKHBI
OTpaXkaTh:

Cc(OPMHPOBAHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYIHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHNUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KaPTHHBI MUPa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJIE POCCUICKUX U 3apyOe)KHBIX YICHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JUTS PEIICHUS KIU3HSHHbBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COJIEPKaHNE OMOJIOTHYECKIX TEPMUHOB ¥ IMOHITUHN: )KU3Hb, KJIIETKa, OPraHu3M,
MeTabou3M (0OMEH BEIIECTB U PEBPAICHHE YHEPTUHN), TOMEOCTa3 (CaMOPETyJIsIus), yPOBHEBAs
OpraHM3alys XKUBBIX CHCTEM, CAMOBOCIIPOM3BEIeHHE (PETIPOIYKIINS), HACIEICTBEHHOCTb,
MU3MEHYMBOCTb, POCT H Pa3BUTHE;

YMEHHE U3J1arath OUOJOTHYECKUE TeOpUH (KJICTOYHAsI, XPOMOCOMHAs, MyTaIl[HOHHAsI, [ICHTPATbHAS
J0rMa MOJICKYJISIpHO#M Onostorun), 3akousl (I'. Menaens, T. Moprana, H. 1. BaBunosa) u yueuus (o
LIEHTPaX MHOT000pa3us U MPOUCXOKACHHS KyIbTYpHBIX pactenuii H.W. BaBuioa), onpenenstsb
IPaHUIIBI KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIAJICTh METOAAMH HAYYHOTO IMO3HAHUS B OMOJIOTHA: HAOIIOICHUE U ONTMCAHHE KHUBBIX
CHICTEM, MTPOIECCOB U SBJICHHH, OPTaHU3AIMsI U TIPOBEICHHE OMOIOTMYECKOT0 IKCIIEPUMEHTA,
BBIJIBIDKCHHUE TUTIOTE3bI, BBISBJICHUE 3aBUCIMOCTH M@Ky UCCIIECyEMbIMH BEIMYNHAMHU, OOBSICHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATHH, TCOPHI U 3aKOHOB, YMCHHE JIeJIaTh
BBIBOJIbl HA OCHOBaHHH MOJTYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIISTH CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U YKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, 0COOCHHOCTH MPOIECCOB: 0OMEHA BEIIECTB U
NpeBpaIleHHs SHEPTUH B KJIETKE, (POTOCHHTE3a, ITACTHYECKOTO U SHEPreTUIECKOT0 0OMEHa,
XEMOCHHTE3a, MHTO03a, M€i03a, OTUIOA0TBOPEHHUS, PAa3MHOKEHHSI, WHAUBUIYAIEHOTO Pa3BUTHSI
opranusMa (OHTOTEHE3);

YMEHHE IPUMECHSTH MTOJy4CHHBIC 3HAHUS [Tl O0bSICHEHUS OMOJIOTUYECKHX MPOIECCOB U SIBICHUH, IS
NPUHSATHS IPAKTHYECKUX PEIICHHUH B TIOBCETHEBHOM )KHU3HU C IENbIO 00eciedeHus: 0€3011acCHOCTH
CBOETO 37I0POBBS U 3JI0POBBSI OKPYXKAFOIIUX JIFOACH, COOIOACHUS HOPM IPaMOTHOTO TTOBEJICHHS B
OKpY’KaloIel MPUPOTHON cpejie, MOHMMaHue He0OXOAMMOCTH UCTIOIB30BAHMS TOCTHKEHUN

COBPEMEHHOW OMOJIOTUU M OMOTEXHOJOTHH Ul PallMOHAIBHOTO MPUPOIOTIONIE30BAHMS;
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YMEHHE pelIaTh AIeMEHTAPHbBIE TeHETUUYECKHE 3a/1a9l Ha MOHO- M IUTHOPUIHOE CKPEIUBAHUE,
CIIETNIEHHOE HACJIEeIOBAaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS JJIs IPEICKA3aHU
HACJIEJOBaHUsI PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATE JTA0OPAaTOPHBIEC U MPAKTUUECKHE pabOThI, COOI0IaTh MpaBUiia Py padoTe ¢
y4eOHBIM U J1a00paTOpHEIM 000pPYIOBAHUEM;

YMEHHE KPUTUYECKHU OLIEHUBATh U MHTEPIPETUPOBATH MH(DOPMAIIUIO OMOIOTUYECKOTO COACPKAHMS,
BKJTIOYAOIIYIO NICEBIOHAYYHbIC 3HAHUS U3 PA3JIUYHBIX HCTOUHUKOB (CPECTBa MacCOBOM
UH(OPMAIIMH, HAYIHO-TIOMY/ISIPHBIC MATEPHAJIbl), STHYECKUE ACTIEKThI COBPEMEHHBIX HCCIICIOBAHMUIT B
OMoJIOrnM, MeQUIINHE, OMOTEXHOJIOTUH,

YMEHHE cO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHUs, 000011ast OMOI0rHYECKyI0
WH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIh30BaTh MOHATUIHBIN anmapaT OHOIOTHH.
11-i1 kaace

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUA yueOHOro npeamera «buosnorus» B 11-m kiacce H0MKHbI
OTpaXkaTh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUYU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOTO
MHPOBO33PEHHS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKITMOHATTLHOM TPaMOTHOCTH YeJIOBEeKa JIJIsl PEIICHIS )KU3HCHHBIX 3a]1a4;

YMEHHE PAaCKPBIBATh COJIEPKaHNE OMOJIOTUIECKIX TEPMUHOB U TIOHSATUI: BU, TOMYJISIIIHS, TeHO(OH,
IBOJTIOLINS, BIDKYIIHE CUITBI ((DaKTOPBI) IBOIIOIMH, IIPHCIIOCOOIEHHOCTh OPTraHU3MOB,
BHUJI000pa30BaHKE, IKOJIOTHYECKUE (PaKTOPhI, SKOCUCTEMA, TPOAYLEHThI, KOHCYMEHTHI, PEYLICHTHI,
[[eNU MUTAHUS, YKOJIOTUYEeCKasl MUpaMua, OMOreoneHos, ouochepa;

YMEHHUE u3J1arath Onosiornyeckue Teopuu (3Bostonmonnas reopus Y. /lapBuHa, CHHTETHYECKAs
TEOPHS IBOJTIOLINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabiimeBoro cxoacrsa K.M. bapa, uepenoBanus
TIIaBHBIX HalpaBicHui U myteit sBosrouu A.H. CeBeprioBa, yuenus o ouochepe B.W. Bepuaackoro),
OTIPEACTISATH TPAHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIIaJIeTh METOIAMH HAyYHOTO MMO3HAHUSI B OMOJIOTUHN: HAOIIOIEHUE U OTTMCAHHE KUBBIX
CHCTEM, ITPOLIECCOB U SBJICHUH, OpraHu3alus U IPOBeACHHE OMOIOTHYECKOTO SKCIIEPUMEHTA,
BBIIBI)KEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCIMOCTH MEX]y UCCIeNYEeMbIMUA BETUYMHAMHU, O0BSICHEHHUE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUIA U 3aKOHOB, YMEHHE JIENIaTh
BBIBOJIBI HA OCHOBAHUH TIOyYEHHBIX PE3yIbTATOB,;

YMEHHE BBIJENATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOIrMYECKUX OOBEKTOB: BUJIOB, MTOMYJISIUH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0IIEHO30B U IKOCUCTEM, OCOOEHHOCTH MPOLIECCOB!

HACJIEJICTBEHHOW M3MEHUNBOCTH, ECTECTBEHHOT'O 0TOOpa, BUA00Opa30BaHUSs, MPUCTIOCOOTIEHHOCTH
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OpPraHU3MOB, JEHCTBUS KOJOTHIECKUX (DAKTOPOB HA OPTAaHU3MBI, TIEPEHOCA BEUIECTB U MOTOKA
SHEPTUU B IKOCHCTEMAX, aHTPOMOTEHHBIX H3MEHEHHUI B 9KOCUCTEMAaX CBOCH MECTHOCTH, KPyrOBOPOTa
BEIIIECTB U OMOTCOXMMHUYECCKUX ITUKIIOB B OMOCheEpe;

yMEHHE MPUMEHSATh MOTyYCHHbIE 3HaHUS U1 O0BSCHEHUS OMOJIOTMUECKUX MPOLIECCOB U SIBICHUM, s
MPUHSATHSI MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IIENIbI0 0OecreueHus 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3I0POBbSI OKPYKAIOIIHNX JIFOACH, COOIIOACHHUSI HOPM IPaMOTHOTO TIOBE/ICHUS B
OKpY’Karolllel MpUPOJTHON cpesie, MOHNMAaHUE HeOOX0IUMOCTH UCTIOB30BaHUS JOCTHKCHHIMA
COBPEMEHHOM OMOJIOTHH JIsl PALIMOHAIBHOTO PUPOIOTIONb30BAHMS,

YMEHHE pelIaTh AIeMeHTapHble OUOJIOrMYeCcKre 3a]aui, COCTABISATh CXEMBbI ITIEpeHOCca BEIIECTB U
SHEPIUU B 3KOCUCTeMax (I[CTH MUTAHUA);

YMEHHUE BBIOTHATH Ta0OpaTOpHbIE U MPAaKTUUYEeCKKUEe pabOThl, COOIIOAATh paBMiIa Ipu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM,

YMEHHE KPUTUYECKHU OLIEHWBATh U MHTEPIPETUPOBATH HH(OPMALINIO OMOJIOTUYECKOTO COACPKAHMS,
BKJTIOYAOIIYIO NICEBIOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX HCTOUHUKOB (CpECTBa MacCOBOM
nHGbOpMAIINY, HAYYHO-TIOMYJISIPHBIC MAaTePHAJIbl), PACCMATPUBATD TJI00ATBHBIC YKOJIOTHUCCKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOITICHUS, 0000111ast OMOTOTHIECKYIO

MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIOIH30BATh MOHATHHHBIN anmnapaTr OMOJIOTHH.
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Coaep:xkanue yueOHOIo nmpeamera

10-ii kmace

Tema 1. Buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMH HayKaMH, Guiiocopueit, STUKOH, 3CTETUKOM 1 ipaBoM. Poins Guosioruu B
(dhopMHUPOBaHUH COBPEMEHHOI Hay4IHOU KapTUHBI Mupa. CucTeMa OMOIOTHYECKUX HAYK.

Meto bl To3HaHMS XKUBOW TPUPOIbI (HAOF0ICHUE, SKCIICPUMEHT, OITMCAaHNUEe, H3MEPEHHE,
KiaccuuKanmys, MOJAETHPOBAHNE, CTATUCTHYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumu:

IToprpersr: Y. Jdapsun, I'. Mennens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuxk.

Tabnuue! u cxembl: «MeTOoAbI TO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHble M NpPaKTHYeCKHE PadOThI:

[TpakTuueckas padbora Ne 1. «/crnonap30BaHuE pa3TUUYHBIX METO/I0B IPU U3YUYEHUN OMOJIOTHYECKUX
O0OBEKTOBY.

Tema 2. ’KuBble cuCTeMbI M UX OPraHU3AIMA.

JKuBbie cucTeMbl (OMOCHCTEMBI) KaK MPEAMET U3ydeHust Orosioriuu. OTINYKe )KUBBIX CUCTEM OT
HEOPraHWYeCKON TPUPOIBI.

CBoiicTBa buocucTeM U UX pasHOOOpas3ue. Y pOBHU OpraHU3aIUN OMOCUCTEM: MOJICKYIISIPHBIH,
KJIETOYHBIW, TKAHEBBIM, OPraHU3MEHHBIN, MOIMYJISLHOHHO-BUA0BOM, IKOCUCTEMHBII
(6moreornieHOTHYECKHIT), OMOCEPHBII.

JdemoHcTpaumu:

Tabmuiet 1 cxeMbl: «OCHOBHBIC IPU3HAKY )KU3HIY, «Y POBHH OpTraHU3AIIUU )KUBOW TIPUPOIBI.
Ob6opynoBanwue: moaens monekynbl JJHK.

Tema 3. XuMHUYeCKHUI COCTAB U CTPOEHHE KJIETKH.

XHWMHYECKUH COCTAB KJIETKH. XNUMHUUYECKHE 3JIEMEHTHI: MAaKpOJIEMEHTBI, MUKPOAJIEMEHTHL. Bona u
MUHEpaJIbHbIE BEIIECTBA.

OyHKIMH BOJBI U MUHEPAIBHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHYECKOTO OalaHca.
benku. CoctaB u ctpoeHue 6e1KoB. AMUHOKHCIIOTBI — MOHOMEpPHI OekoB. HesameHnMeble 1
3aMEHUMBIC AMHUHOKHCIIOTH. AMUHOKHUCIIOTHBIA COCTaB. Y POBHH CTPYKTYPBI OCIIKOBOM MOJIEKYIIbI
(mepBuYHasl, BTOpUYHAs, TPETUYHAS U YUCTBEPTUUHAS CTPYKTYpa). XUMHUECKUE CBONCTBA OCIIKOB.
buonornueckue pyHKINN OEIKOB.

®depMeHTHI — Onosiornyeckue katanuzaTopsl. CTpoeHue ¢pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas
cnenuduuHoctsb. Kodpepmentsl. Butamunsl. OTnnyus ¢epMeHTOB OT HEOPTaHUYECKUX

KaTaJIn3aTopoOB.



VYraeBopl: MOHOCaXapu bl (TIH0K03a, pud03a 1 1e30KCupr003a), Aucaxapu bl (caxaposa, JaKTo3a) |
nojiucaxapupl (KpaxMai, TIUKOTeH, IeJITF0II03a). bruomorndeckue pyHKIIUU YTIIEBOIOB.

Jlunuaer: Tpurnmunepunsl, pochomunuasl, crepounsl. ['napodunbHO-THAPOGOOHBIE CBONCTBA.
buonoruueckue pynkiuu munuaos. CpaBHEHHE YTIIEBOJOB, OSJIKOB U JIMIHJIOB KaK HCTOUHUKOB
SHEPTHH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotnisl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpOeHHE U
¢ynkuun JJHK. Ctpoenue u pynxun PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[utonorus — Hayka o kietke. Knerounas Teopust — mpumep B3auMOJCHCTBUS Uiel U (PakToB B
Hay4YHOM I[TO3HAHUU. METO bl U3YUYEHHUSI KIETKH.

Krerka kak menoctHas xuBas cucrema. OOIue mpru3HaKy KJISTOK: 3aMKHYTast HapyXHasi MeMOpaHa,
monekysl JJHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunsl KJIETOK: dyKapuoTHUecKas U pokapuoTuyeckas. OCOOEHHOCTH CTPOSHHS MPOKAPUOTUIECKON
kieTku. Kinetounas crenka 6akrepuii. CTpoeHHe dyKapruOoTHIECKOU KIETKU. OCHOBHBIC OTIMYHS
pacTUTENLHOMN, )KUBOTHOM 1 TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJICTOYHASI CTEHKA, TTIMKOKAIUKC, MX (QYHKIUH.
[Tnasmarudeckas meMOpaHa, ee cBoicTBa M pyHKIMH. [{uTomnazma u ee opraHOWIbI.
OnnomemOpannbie opranonabl kietku: JIIC, anmapat ['omabmku, muzocomsl. [TomyaBTOHOMHBIE
OpraHoOM/Ibl KJIETKH: MUTOXOHAPUH, TIacTuAbL. [Iporucxoxienne MUTOXOHIpUH U TuiacTul. Buibl
wiactusl. HemeMOpaHHbBIE OPraHOUIBI KIETKH: pUOOCOMBI, KJIETOYHBIN IICHTP, ICHTPUOIHU, PECHUYKH,
KryTUKU. OyHKIIMM OpraHOMUI0B KJIETKU. BrirtoueHus.

SAnpo — peryasTopHbii HeHTp KieTku. CTpoeHue sapa: siaepHas 000J104Ka, KapuoIiazmMa, XpOMaTyH,
SIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M.
VYunkusnc, P. ®panknun, K.M. bap.

Juarpammel: «PacnpeneneHne XMuMHYECKUX 3JIEMEHTOB B HEXKUBOU IpUpoe», «Pacnpenenenue
XUMHUYECKHX AJIEMEHTOB B )KMBOU MPUPOJEH.

Tabmuis! u cxemsl: «lleprognueckas Tabinia XUMUYECKUX 3JIEMEHTOBY, «CTpOCHHE MOJIEKYJIbI
BObI», «buocuntes 6enkay, «CTpoeHre MOJIEKYIbI Oenkay, «Ctpoenue hepmeHTay, «HykiaenHOBBIE
kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTHUECKOHN KIETKN», «CTpoeHue
YKUBOTHOM KJIETKN», «CTPOCHUE PaCTUTEIbHOU KIETKNY, «CTpOCHHE MPOKAPUOTUYECKON KIETKUY,

«CTpoeHue siapa KIETKN», «Y TJIeBOAbIY, «JIumuab.
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O6opynoBaHme: CBETOBOM MHUKPOCKOI, 000PYIOBaHHE ISl IPOBEICHUST HAOIIOICHUH, N3MEPEHUH,
AKCIIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTENBHBIX, )KUBOTHBIX U OaKTEpUATHHBIX KIETOK.
JlabopaTopHble H MPaKTHYeCKHE PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHue KaTaIuTHIECKON aKTHBHOCTH (hepMeHTOB (Ha mpuMepe
aMHJIa3bl WIIH KaTaJlasbl)».

JlaGopatopnas pabora Ne 2. «3yueHue cTpoeHHs KIETOK PACTECHHM, )KUBOTHBIX U OaKTEpUil oA
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. ) KusHeneATeIbHOCTh KJIETKH.

OOMEH BeIEeCTB, UK METa00oIN3M. ACCUMMIIAIHS (TUIACTUYECKII OOMEH) U TUCCUMUIISIIHSI
(pHEpreTHYecKuit 0OMEH) — IBe CTOPOHBI €IMHOTO Mpoliecca MeTabonm3Ma. Poiib 3aKOHOB COXpaHEHHSI
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTabomM3Ma.

Tunbel oOMeHa BenecTB: aBTOTPOQHBIN U reTepoTpodHbIii. Posb hepMeHTOB B 00OMEHE BEIIECTB U
MIPEBPALCHUH SHEPTUHU B KIIETKE.

dotocunTte3. CBeroBast U TeMHOBast (pa3bl porocunTesa. Peakuuu Gporocuntesa. IhdekTuBHOCTH
¢dorocunTe3a. 3HaueHue HOTOCHHTE3A IS )KU3HU Ha 3emiie. BiusiHue ycinoBuit cpesibl Ha GOTOCUHTE3
Y CIIOCOOBI MOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprun. 3HAUCHUE XEeMOCHHTE3a JIJIsl )KU3HHA Ha 3emiie.
DHepreTuveckuii 0OMeH B KJIeTKe. PaciieniieHue BemecTs, BEIICICHUE U aKKYMYJIMPOBAHUE YHEPTUI
B KJIETKe. JTarnbl 3HepreTuyeckoro oomMena. I'mukonu3. bpoxkenue u ero Buasl. Kucnopoanoe
OKHCJICHUE, W KJIeTOYHOe Jbixanue. OxuciautenbHoe hochopumpoBanue. DPhHEeKTUBHOCTh
SHEPTeTUYECKOr0 OOMEHa.

Peaknuu marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuszanus reneruueckoit
uHpopMaIMY B KJIeTKe. | eHeTH4YecKkuii Ko U ero CBOWCTBA. TpaHCKPHUIILINS — MATPUYHBIA CHHTE3
PHK. Tpancnsauus — 6uocunaTe3 Oenka. Itamnsl Tpanciasinuu. KogupoBanue amuHOKHCTIOT. Posb
pubocoM B OMocHHTE3€E OeKa.

Hexuerounsie popMsI )ku3HU — BUPYCHI. VicTopust oTkpbiTus BupycoB (/1.1. iBaHOBCKMif).
OcoOeHHOCTH CTPOEHUS M KU3HEHHOTO LIMKJIa BUPYCcoB. bakrepuodaru. bonesnu pacrenuii,
’KMBOTHBIX U Y€JI0BEKa, BBI3bIBaEMbIC BUpycamMu. Bupyc ummyHnoaedunura genoseka (BUY) —
Bo3Oyautens CITINJa. OO6patHast TpaHCKpUIIKS, peBepTaza u uarerpasa. [Ipodumaktuka
pacmpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.

JdemMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, [{.1. UBanoBckuii, K.A. Tumupsses.

Tabmuup! u cxembl: «Tunel muranusy, «Metabonuzm», «MUTOXOHAPHUY, « DHEPTETUICCKUN OOMEH Y,

«Xnopomacty, «®@ortocuntedy, «Ctpoenune JJTHK», «Ctpoenue u ¢pyHKIHMOHUPOBAHUE TEHAY,
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«Cunre3 6enkay, «I'enernueckuit ko, «Bupycen», «bakrepuodarny, «CTpoeHUE U KU3HEHHBIN
ik Bupyca CIINla, 6akrepuodaray, «Pemmukarus JTHK.

Ob6opynoBanue: moaenu-antiukanun «Y apoenue JJHK u tpanckpuniusy», «brnocunres 6enkay,
«CTtpoeHue KieTkn», Mosienb ctpykrypsl JTHK.

Tema 5. PasMHOXkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPTAaHU3MOB.

KreTouHslii UK, WK )KU3HEHHBIN UK KieTku. MaTepdasza u mutos. [Iponeccsl, mpoTekaroriye B
uHTepdasze. Permkanus — peakuus marpuunoro cuntesa JJHK. Ctpoenune xpomocoMm. XpoMOCOMHBIN
Habop — KapuoTHM. J[UTIJIONTHBIN U TaITIOWIHBIA XPOMOCOMHBIE HA0OPHI. XPOMATHU/IHI.
[{utonornyeckre OCHOBBI Pa3MHOKEHHS M UHIUBUAYAJIbHOTO PA3BUTHS OPraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. [Ipouecchl, mpoucxoasinue Ha pa3HbIX CTaIUsAX MUTO3A.
buonornueckuii cMbICI MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U mojioBoe. Bupl 6ecrnonoro pa3MHOKEHUS: JeJIeHue
HaJBOE, TOYKOBAaHUE OJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNE, BEreTaTUBHOE Pa3MHOKEHUE.
HckyccTBeHHOE KIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE ISl CENIEKIINU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUSA OT OECIOIOrO.

Meiio3. Craguu meriosa. [Iporeccel, mpoucxoadinue Ha cTaausix Meiosa. [loBenenre xpoMocoM B
Mmeroze. Kpoccunrosep. buonornueckuii cMbici 1 3HaUe€HUE MEH03a.

["amerorenes — mporiecc 00pa3oBaHus MOJOBBIX KIETOK y )KUBOTHBIX. [10JIOBBIE kKele3bl: CEMEHHUKU U
suaHuKd. OOpa3oBaHKe M Pa3BUTHE MOJOBBIX KJICTOK — raMeT (CIepMaTO30H 1, SHICKIICTKA) —
criepMartoreHe3 u oporeHe3. OCOOEHHOCTH CTPOCHUS AULIEKIETOK U CIIEpPMaTO30HUI0B.
OmnonorBopenue. [lapreHorenes.

WNunuBunyansHoe pazBuTre (OHTOreHe3). DMOpHUOHABHOE pa3BUTHE (IMOpUOTEeHE3). DTarlbl
SMOPUOHAIIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX: IPOOJICHNE, TaCTPYJISIIMS, OpraHOTeHE3.
[TocTambpuoHanbHOE pa3BUTHE. TUIIBI TOCTAIMOPUOHAIBHOTO PA3BUTHS: MPSMOE, HEMPSIMOE
(mrumHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC BBI3BIBATH
BpPOXKJICHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAIUH PA3BUTHSL.
JdemoHcTpaumu:

Tabnuue! u cxembl: «POPMBI pa3MHOKEHHS OPTaHU3MOBY, «/IBOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX
pacteHuil», «BereraTuBHOE pa3MHOXKEHHE pacTeHHID», «/lenenue kierku 6akrepuii», «CTpoeHne
MOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbly, «Knetounsiid ki, «Permukanus JJTHKY, «Mwuto3y,
«Mero3y, «lIpsiMoe u HEnpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKONMUTAIONIUX U YEIOBEKAY,

«OCHOBHBIE CTaaru OHTOI'CHE3a».
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O6opynoBaH#e: MUKPOCKOT, MUKponpenaparhl «CrepMaTo30U bl MIECKOTTUTAIOIIETOY, «SIHIeKIeTKa
MJIEKOUTaMeroy, «Kapnoknnes B KJIeTKaxX KOpEIIKa JIyKay, MarHuTHas MOJE/Ib-alIUIKaIUs
«/lenenune xmetkuy, monens JIHK, Moaens MmeTadazHoi XpOMOCOMBI.

JlaGopaTopHble H IPaKTHYeCKHE PA0OThI:

Jlaboparopuas pabota Ne 3. «Habnrogenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTrax».

Jlaboparopnas pabota Ne 4. «M3yueHne CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPETapaTax.
Tema 6. HacsiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHeTuku. MIcTopust pa3BUTHs T€HETUKHU. PoJib TUTONOTHU ¥ SMOPHOJIOTHH B
CTaHOBJICHUH I'€HETUKHU. BKIag pocCHUCKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKU. MeTOIbI
TCHETUKH (THOPHI0JOTHUECKUH, IIMTOTCHETHUCCKUH, MOJICKYJIIPHO-TeHeTUYeCKHii). OCHOBHBIC
F€HETUYECKHE MOHATUA. [ eHeThuecKas CUMBOJIMKA, UCIIOJIb3yEMasi B CXeMaX CKpPEUIMBaHUM.
3aKOHOMEPHOCTH HACJEA0BaHUs IPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem. MoHoruGpuanoe
CKpellMBaHue. 3aKOH eAMHO00pa3us THOPHUIOB IEpBOTo oKoJIeHus . [IpaBuiIo JOMUHUPOBAHUS.
3aKoH pacilerieHus Npu3HaKoB. ['umnore3a unctoTsl rameT. [lonHOE ¥ HEMOIHOE TOMUHUPOBAHUE.
JluruOpuHoe CKpelrBaHue. 3aKOH HE3aBUCUMOT0 HacleJOBaHUs TPU3HAKOB. [luTorenernueckue
OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUA. AHATU3UPYIOIee CKperuBanue. Vcrnonp3oBanue
AHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEACTICHIS T€HOTHUITA OCOOMH.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana 1o crenjieHHOMY HacJIeI0OBaHUIO T€HOB.
Hapymenue cuensienus reHOB B Pe3yibTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpUsI HACTEACTBEHHOCTH. [ eHeTUYeCKue KapThl.

['enetuka nona. XpoMoCOMHOE onpe/ieieHUE 110J1a. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHbI€e U reTeporaMeTHble Opranu3mMbl. HacnenoBanve npusHakoB, CHEIIIEHHBIX C TTOJIOM.
HN3MenunBOCTh. BUabl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIeICTBEHHAs!. Posib cpenbl B
HEHACJIEACTBEHHON N3MEHUNBOCTH. XapaKTePUCTUKA MOIU(DUKAITMOHHOW U3MEHYUBOCTH.
BapuanuonHslil psa u BapuanimonHas kpusas. Hopma peakunn npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peakinu. CBOHCTBAa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.
HacnencrsenHast, Wit TeHOTUIINYECKAs, H3MEHYNBOCTE. KOMOMHATUBHAS N3MEHUYUBOCTEL. Meiio3 u
MTOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUNBOCTH. MyTallMOHHAs! H3MEHUYHNBOCTb.
Knaccudukanus Mmyranuii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacTOTa M IPUYUHBI MyTAIIUH.
MyTtareHHble (pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACJIEACTBEHHOM n3MeHunBoctu H.1.
Basunosa.

BHeﬂHepHaﬂ HacCJICACTBEHHOCTb U U3MCHYUBOCTD.
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I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbBIE METO/Ibl TCHETHKHU YEJIOBEKA: TeHEATIOTMUECKUH,
OJIM3HEIIOBBIN, IMTOTEHETHYECKUM, OMOXUMHYECKUN, MOJIEKYIIIpHO-TeHeTuYecKnuid. COBpeMEHHOE
onpeielIeHUue TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHNE, TECHOTUIIMPOBAHUE, B TOM YHCIIE C
nomomnbio I1IIP-ananu3a. HacneacTBeHHbie 3a001eBaHMs YSIOBEKA: TCHHBIC 00JIC3HU, OOJIC3HH C
HACJIEJICTBEHHOM MPEIPaCIOI0KEHHOCTRIO, XpOMOCOMHBIE 001e3HU. COMAaTUYECKUE U TeHEPATUBHEIC
mytanuu. CTBONOBEIE KiIeTKH. [IpuHIHITBI 310pOBOT0 00pa3a )KU3HU, TUATHOCTUKH, TPOPUITAKTHKA U
JICYCHUS TCHETUUYECKUX OoNe3Hel. MeInKo-TeHEeTUYeCKOe KOHCYIbTUPOBAHNE. 3HAUCHHE
MEIUIIMHCKON FeHETUKH B MPEAOTBPAILEHNH U JICHeHUH FeHEeTUUECKUX 3a00JIeBaHMil yenoBeka.
JdemoHcTpaumu:

[optpertsl: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-Pecosckuit, H.U.
Basuiios.

Tabmuis! u cxeMbl: «MOHOTHOPHIHOE CKPELMBAHUE U €70 HIUTOT€HETHIECKas OCHOBAY, «3aKOH
pacIleryIeHus U ero MUTOTeHeTHYeCKasi OCHOBaY, «3aKOH YHCTOTHI rameTy, «Jluruépuanoe
cKpemuBanuey, « luTomorunueckre OCHOBBI AUTHOPUIHOTO CKpeIuBaHms, «Meio3,
«B3auMoencTBrE alJIENBHBIX TEHOBY, «I €HEeTUUECKHUE KapThl pACTEHUM, ) KUBOTHBIX U YEJIOBEKAY,
«I['eneTnka nosuay», «3aKOHOMEPHOCTH HACJIEA0BAHMS, CLIETUIEHHOTO C MOJI0M», «KaproTumnsl yenoBeka
1 )KMBOTHBIX», «Buasl u3aMeHunBoCTHY, «MoaudukaronHas n3MeHIHBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTukKa rpym KpoBu», «MyTalluoOHHAS U3MEHUUBOCThY.

Ob6opynoBanue: MoAenu-anmuInKanuu «MoHOTHOpUIHOE CKpeluBanuey, «HemomHoe
JOMUHUpOBaHUE», «/{urndbpuaHoe ckpemubanuey, «llepekpect xpoMocom», MUKPOCKOIT U
Mmukpornpenapat «/Ipozoduna» (Hopma, MyTanuu GopMbl KPbUTLEB U OKpAcKH Tema), repdapuit «I opox
IMOCEBHOMN».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 5. «3yueHnune pe3yIbTaTOB MOHOTHOPUTHOTO M TUTHOPUIHOTO
CKpEIMBAaHUA Y Ip030(UIIbI HA TOTOBBIX MUKpPOIpENnapaTax.

JlaGopatopnas pabora Ne 6. «3yuenne Mo (pUKamOHHOW N3MEHUYNBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOI».

Jlaboparopnast pabota Ne 7. «AHanu3 MyTanuid y 1po30¢uiIbl Ha TOTOBBIX MUKPOTIpEIapaTax.
[Tpaktrueckas padota Ne 2. «CocTaBlIeHHE W aHAIIN3 POJAOCIOBHBIX YEIIOBEKA.

Tema 7. Cesexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M mpouecc. 3apokIeHHe celleKIuu U joMectukanus. Yuenne H.M. BaBunosa o
LEHTPaX MPOUCXOXKJIEHUS 1 MHOr000pa3us KyJIbTYpHBIX pacTeHU. LIeHTphl mpoucxoxaeHus

JIOMAIITHUX XUBOTHBIX. COPT, MOpoIa, ITamMM.
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CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBBIH M MHIMBHYaJIbHBIN OTOOPHI B CEIEKLIUU PACTEHUHN U
®KUBOTHBIX. OIIeHKa YKCTepbepa. bIM3KopoICcTBEHHOE CKpelMBaHUE — UHOPUAMHT. YucTast TUHUSL.
CkpemmBaHue YUCTHIX JIMHUA. ['eTeposuc, nunu rudpuaHas cuina. HepoacTBeHHOE CKpelmMBaHue —
ayropuauHr. OtganenHas rudpuauzanus u ee ycnexu. IcKkycCTBeHHBIN MyTareHes3 U Mmoiay4eHue
MOJIUIIIOUOB. JIOCTHKEHUS CENEKIIUU PACTEeHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHoNOrHs Kak 0Tpaciib MPOU3BOJCTBA. [ eHHAs HHXKEHEpHsl. DTalbl CO3/IaHUsT PEKOMONHAHTHON
JIHK u TpancreHHbIx opraun3mMoB. Kiierounas nnxenepus. Kierounsle KyJabTyphl.
MHuUKpOKIIOHATIBHOE Pa3MHOKEHNE pacTeHni. KiloHHnpoBaHue BhICOKOMPOYKTUBHBIX
CEIbCKOXO035MCTBEHHBIX OPTAaHU3MOB. DKOJIOTHYECKHE U dTHYeckue mpodnembl. MO — reHeTrndecku
MOaU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H.U. BaBuinos, 1.B. Muuypun, I'.J[. Kapneuenko, M.®. 1BaHOB.

Tabmuis! u cxeMsbl: kapta «L{eHTpbl IPOUCXOXKACHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX PACTCHHII,
«[Topoap! JOMAaNTHUX KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHuit», «OTaaneHHass THOPHIN3AIINS,
«Pabotsl akagemuka M.®D. sanosay, «[Tomummonausy, «O0bEKTEI OMOTEXHOIOTHNY, «KileTouHbIE
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpynpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUIOZI0B U KOPHETLIIONOB TUKHUX (DOPM U KYJIBTYPHBIX COPTOB PACTEHHIH,
repOapuii «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Dkckypeust «OCHOBHBIC METO/IbI U TOCTHIKEHHS CEJICKIIMU PACTEHHUI M KHUBOTHBIX (Ha CETICKIIMOHHYIO
CTaHIIMIO, JIEMEHHYIO (hepMy, COPTOUCTIBITATEbHBIN YUaCTOK, B TEIIMYHOE XO3HUCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11-i1 kacce

Tema 1. IBoIlOLMOHHAS OHOJIOTHS.

[IpeanoceuIKy BO3SHUKHOBEHHUS 3BOJIIOLMOHHON TEOPUHU. DBOJIOLIMOHHAS TEOPHS U €€ MECTO B
ouonorun. BnusiHre 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CaunerenbcTBa 3BosONMM. [laneoHTom0ornYecKkue: nociae10BaTeIbHOCTh OSBICHUS BUAOB B
MaJI€OHTOJIOTUYECKON JIETOMUCH, TTepexoaHble popMbl. buoreorpadudeckue: cXoACTBO U pa3indue
dayH u ¢0p MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE. CXOJCTBA U PA3INUUs SMOPUOHOB Pa3HBIX BHIOB MMO3BOHOYHBIX. CpaBHUTEIBHO-
AHATOMHUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PyIUMEHTapHbIEC OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX METa00IMUECKUX MyTeH Yy

BCCX OPraHU3MOB.
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OpomtonnonHas teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS JapBUHU3MA. [IBHKYIIHME CUIIBI
IBOJIIOIUH BUJIOB 110 JlapBUHY (M30BITOYHOE PAa3MHOKECHHUE MPH OTPAHMUYCHHOCTH PECYPCOB,
HEOIpe/Ie/IeHHast U3MEHYMBOCTh, OOph0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunterndeckas Teopust 3Bosoiuu (CTD) v ee OCHOBHBIE MOJOKCHHS.

MukposBomntonusd. [Tonynsauus Kkak eIMHNLIA BUA U SBOIIOLUU.

JIBrokymie cuitbl ((hakTophl) 3BOJIOIMK BUIOB B MPUPO/IE. MyTaIMOHHBIN POIIECC 1 KOMOMHATHBHAS
W3MEHUYUBOCTb. [1omysIIMOHHbIE BOJTHBI U Apeiid reHoB. M30msius U MUTpatms.

EcrecTBenHbIit 0TOOP — HanpaBstomuid GpaxTop 3BomonUA. POPMBI €CTECTBEHHOT'O 0TOOpA.
[Tpucmoco0aeHHOCTh OPraHM3MOB KaK pe3ysbTat 3Bojtonud. [IpuMepsl npucrnocoOaeHuit y
opranu3mMoB. ApoMop(O3bl U HIN0ATATITAIIH.

Bun u BunooOpaszoBanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BHI000pa30BaHMsI: reorpapuuecKkoe,
HKOJIOTHYECKOE.

Maxpoaomtorusi. @opmel 3BosronUN: GuIeTHYeCcKas, IMBepreHTHas, KOHBEpreHTHasl, napajielibHasl.
HeoOpatuMocTh 3BOIOUH.

[IpoucxoxaeHue oT HeClIeNUATM3UPOBAHHBIX NpeKoB. [Iporpeccupyromias cuenuann3anus.
AJllanTUBHAs paavanus.

JdemoHcTpaumu:

[Hoptpetsr: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens, O©.
Miromnep, A.H. Cesep1ios.

Tabmuip! u cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apoIbIIIH TO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «®opmMbl 00psOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBIN 0TOOPY,
«MHoroo0pa3ue copToB pacTeHui», «MHOroodpasue mopoa KUBOTHBIXY, «[lomymsimm,
«MyTanroHHas U3BMEHYUBOCTEY, «ApoMopdo3by, «Mnnoananramuny, «O0mmas nereHepanus,
«/IBmxymue cutbl aBONIOIIMNY, «Kapra-cxema mapmpyta nmyremiectsus Y. Jlapsunay, «bopbsoa 3a
cyuiectBoBanue», «lIpucnocobieHHOCTs opranu3mMoBy, «I eorpaduueckoe Bua000pazoBaHue»,
«DKOJIOTUYECKOE BHI000PA30BAHHEY.

O6opynoBaHue: KOJUIEKITHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op TUIOJIOB U CEMSH,
Kosutekiust «[IpruMepsl 3alUTHBIX TPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOieNb «OCHOBHBIE HAIIPaBJICHUS
ABOJIIOLIMNY, 00beMHast Mojieb «CTpOeHHE FOJIOBHOI'O MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas kapTa Mupa, KOJUIeKIus «@opMbl COXPAaHHOCTH UCKOTTAEMbIX KUBOTHBIX U
pacTeHui», Moaenb-anmuinkanus «llepexkpect xpomocomy, BiaaxkHbie rpenaparsl «Pa3Butue
HAceKOMOTroy, «Pa3BuTue JATyIiKu», MUKpornpenapat «/Ipo3oduna» (Hopma, MyTanuu GOpMbI
KPBLIBEB M OKPACKH TEJIa).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:
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JlaGopatopnast padora Ne 1. «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.
JlaGopatopnas padora Ne 2. «Onrcanue npucrocoOIeHHOCTH OpPraHu3Ma U €€ OTHOCUTEIIBHOTO
XapaxkTepay.

Tema 2. Bo3HuKHOBeHMe U pa3BUTHeE KU3HU Ha 3em.ie.

JloHayuHBbIe IPEACTABIEHUS O 3apOKICHUM KU3HU. HayuHble rMnoTe3b BOSHUKHOBEHMS JKU3HU Ha
3emiie: abHoOreHes3 U MaHcnepMus. XuMUYecKas 3BOIIONHsL. AOMOTeHHBIN CHHTE3 OPraHMYECKUX
BELIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHIE XUMUYECKON IBOJIIOLINH.
HauanpHabie sTansl 6nonornyeckoit sBomtonuu. [ unoresa PHK-mupa. ®opmupoBanrne MeMOpaHHBIX
CTPYKTYpP ¥ BO3HUKHOBEHUE NPOTOKIETKH. [IepBbie kneTku u ux 3sosronus. DopMupoBaHue
OCHOBHBIX T'PYIII XUBBIX OPIraHU3MOB.

Pa3BuTHe xu3HM Ha 3eMiie 1o 3paM U nepuojaM. Katapxeil. Apxelickas 1 IpOTEPO30HCKast 3PbI.
[Taneo3oiickas spa u ee Mepruobl: KEMOPHIUCKUN, OPJIOBUKCKUN, CUITYPUNUCKHH, IEBOHCKHH,
KaMEHHOYTOJIbHBIHN, IEPMCKHH.

Me3o301iicKas 3pa U €€ IepUObl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

Kaitno3oiickas spa u ee nepuobl: MajaeoreHOBbI, HEOT€HOBBIM, AHTPOMOT€HOBBIH.
XapakTepucTrKa KJIMMaTa ¥ re0JI0rHYeCKUX IpoueccoB. OCHOBHBIE 3TAlbl 3BOIIOLHUNA PACTUTEIBHOTO
1 ’KMBOTHOTO MHpa. ApoMopd 036l y pacTeHH U KUBOTHBIX. [losiBIeHre, paciBET 1 BHIMUPaHHE
TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro MMpa Kak OTpaxeHue 3BONOIUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB.

DBOJIIOLIHS YEJIOBEKA. AHTPOIIOJIOT S KaK HayKa. Pa3BuTHe MpeACTaBICHHUN O MPOUCXOXKICHUN
qenoBeKa. MeToabl u3ydeHus anTpororenesa. CXxoACcTBa U pa3iauyuus YeJIOBEKA U )KMBOTHBIX.
CucremaT4ecKoe IOJI0KEHUE YETI0BEKa.

JIBmxyiue cuibl (pakropsl) anTpornorenesa. HacnencTBeHHast ©3MEHUYMBOCTD U €CTECTBEHHBIN 0TOOP.
OO6miecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUNA TPY/la, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUU ¥ BETBH 3BOJIOLMY YEIOBEKA: aBCTpaIoNuTEKH, YenoBek ymenslil, Yenosek
IpsAMOXOIAIUM, YenoBek HeaHepTalIbCKuil, YenoBek pa3yMHbIi. Haxoqku HCKOIaeMBIX OCTaTKOB,
BpeMs CYIIECTBOBAHUS, 00JIaCTh pacIpoOCTpaHEHHUs, 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.
Yenoseueckue pacbkl. OCHOBHBIC OOJIBIIHME PAChl: €BpPOIcorIHas (€Bpa3HiicKas), Herpo-aBCTPaIOUIHAS
(sxBaTopuanbHast), MOHTOJIOM/IHAS (a3MAaTCKO-aMepUKaHCKas). YepThl MPUCIIOCOOICHHOCTH
IIPEICTaBUTENEH YEIOBEYECKUX Pac K YCIOBUSM CYLIECTBOBaHUS. EMMHCTBO YeloBEYECKUX pac.
Kputuka pacuzma.

JdemoHcTpaumu:

IToprpetsr: @. Peny, JI. [Tactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. lapBus.
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TaGnuue! u cxemsl: «Bo3nukHoBeHne CoHEUHOM CUCTEMBbI», «Pa3BUTHE OPraHNYecKOro MUPay,
«PactutenbHas kneTka», «KuBoTtHas kinetka», «IIpokapuoTudeckas kierkay, «CoBpeMeHHas cUCTeMa
OpraHMYecKoro Mupay, «CpaBHEHHE AaHATOMUYECKHUX YePT CTPOCHHUS YeJIOBEKa U YeJI0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MECTA MAJICOHTOJIOMYECKHUX HAXOI0K IPEIKOB COBPEMEHHOTO YEIOBEKAY,
«/peBnerimue moan», «Ipesuue moany», «IlepBbie COBpeMeHHBIE JIIOAN», «HenoBeyeckue paco».
Oo6opynoBanue: Mysspku «[IpoucxoaeHue yeaoBeka» (OFOCThI aBCTPATIONUTEKA, TMTCKAHTPOIIA,
HEeaHJIepTablia, KP)OMaHbOHIIA), CJICTIKH WK N300paKeHHsI KAMEHHBIX OPYIUi MIEPBOOBITHOTO
yesioBeKa (KaMHU-YOMIIEPhI, pyOuia, cCkpebdiia), reOXpOHOIOrnYecKas Tabuia, KoieKius «DopMbl
COXPAHHOCTH MCKONIAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Tpaktuyeckas padora Ne 1. «M3ydyeHue uckonaeMbIX OCTaTKOB PACTEHHH U )KUBOTHBIX B
KOJUIEKLIHSX».

DKCKypeust «DBOIONMS OPraHUIeCKOro Mupa Ha 3emiie» (B €CTeCTBCHHO-HAYUHBINH WITH
KpaeBeI4eCcKuil My3eii).

Tema 3. OpraHusMsbl U OKPYKaIOIIAs cpea.

DKOJIOTHS KaK HayKa. 3aJ1auu U pa3/ielibl SKOJOTUU. MeTOabl 3KOJIOTHYECKUX UCCIEAOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl 0OuTaHMsS OPraHU3MOB. BOJIHAS, HA3€MHO-BO3IYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
Okonorundeckue pakropsl. Kimaccudukarus skonoruueckux Gpakropon: abuorndyeckue, OMOTHUYECKHE U
aHTpornoreHHsle. JleficTBre 3K0I0rnYecKuX (PaKTOpoB Ha OPraHU3MBI.

AlGuoTtndeckne (HakTophl: CBET, TEMIEPATYpPa, BIAKHOCTh. DoTonepuoamnsm. [Ipucnocodnenns
OpPraHU3MOB K JICUCTBUIO a0NOTHYeCKuX (pakTopoB. buonoruueckue puTmel.

buotnueckue akropsl. Buabl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS, XHITHUYECTBO,
cuM6O1o03 1 ero hopmel. [Tapazutusm, Kooneparys, MyTyaaTu3M, KOMMeHcaan3M (KBapTHPAHCTBO,
HaXJCOHUYECTBO). AMEHCATU3M, HEUTpaIu3M. 3HaYeHNE OMOTHYCCKUX B3aUMOCHCTBUI /IS
CYIIECTBOBAHMS OPTaHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHUECKUE XaPAKTEPUCTUKHU NOMyIsuu. OCHOBHBIE MOKA3aTeNU MOMYJISIUN: YACICHHOCTD,
IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb, TPUPOCT, MUTpanus. J[MHaMHUKa YMCIEHHOCTH NOMYJISLNN U
€€ peryJisiusl.

JdemMoHcTpanMu:

[Toptpetsr: A. 'ymbonpar, K.®. Pynse, D. I'ekkens.

Tabnuup! u cxemsl: kapta «[Ipupogasie 30HbI 3eMiny, «Cpenbl OOUTaHUSI OPTAHU3MOBY,
«Dotonepuoanzmy, «llomynaunny», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYISIIUKA UHDY30pUn-

Typenbkny, «[IuieBbie memnmy.

25



JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 3. «Mopdororudeckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS».
Jlaboparopnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTrueckas padota Ne 2. «Iloacder MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CUCTEMBbI.

Coo011ecTBo opranu3mMoB — 6uoreHo3. CTpYyKTyphl OMOILIEHO3a: BUOBAs, TPOCTPAHCTBEHHAS,
tpoduueckas (nuiiesas). Buabl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

Dkosoruyeckue cucTeMs (dkocucteMsl). [ToHsATHE 00 SKOCHCTEME U OUOTEOIICHO3E.
OyHKIMOHATbHBIE KOMIIOHEHThI SKOCUCTEMBI. TIPOAYLIEHTHI, KOHCYMEHTHI, peayleHTbl. KpyroBopot
BEIIIECTB M MMOTOK YHEPTUU B 3KocHcTeMe. Tpoduueckue (MUIIEBbIC) YPOBHU 3KOCUCTEMBI. [TuieBbIe
renu u cetd. OCHOBHEBIE MMOKA3aTeNld KOCUCTEMBI: OnoMacca, IpOAYKIHs. DKOJIOTUIECKUE
MUPaMHJIbL; IPOAYKIIMH, YUCICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYHBOCTD,
camoperynsnus, pazsutue. Cykieccus.

[TpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMAa XBOWMHOTO WIIH ITHPOKOJIUCTBEHHOTO
neca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOodKocucTeMbl. bruonorudeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak GpakTop ycToMdInBOCTH 3KocucTeM. CoXpaHeHHE OMOJIOTHIECKOTO
pa3zHooOpa3us Ha 3emue.

VYuenue B.U. Bepnanckoro o 6mocdepe. ['panuiisl, coctaB u cTpykTypa 6uochepsl. JKuBoe BemecTBo
u ero pynkmuu. OcobeHHOCTH OMoCchephl Kak TT00ATbHON AKOCUCTEMBI. J[MHaMHYecKoe paBHOBECHE
u oOpaTHas CBs3b B Onocdepe.

KpyroBopoThI BelIeCTB 1 OMOTCOXUMHUECKUE IIUKIIBI 3JIEMEHTOB (yriiepoja, a30Ta). 30HAIBHOCTD
ounocdeppl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3eMau. AHTpOIIOreHHbIe n3MeHeHus B Onocdepe. [modanpHbIe
HKOJIOTUYECKHE TTPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIBI U yenoBedecTBa. CoxpaHeHne OMopa3Ho0Opasusi Kak OCHOBA
ycroiunBocTu 6nochepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUS IPUPOIHBIMU pECypCcaMu U X
ucrnosib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI.

JdemMoHcTpanMu:

[Moptpetsr: A. k. Terncnu, B.H. Cykaues, B.W. Bepunanckuii.

Tabmuup! u cxemsl: «llumesie nenm», «bruoreHo3: coctaB u cTpykTypay, «IIpupoanbie
coobmiecTBay, «Llenu muranusy, «Ikomoruueckas mupamuaay, «buocdepa u yenoBeky», «IKocucTeMa

HIUPOKOJIMCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOTO Jiecay, «brolieno3 BogoeMay, «ArpoLeHo3»,
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«IIpuMepHBIE aHTPOIIOT€HHBIE BO3ACUCTBUS HA IPUPOAY», «BakHEHIIe HCTOYHUKHY 3arpsA3HEHUS
BO3/yXa ¥ IPYHTOBBIX BOJ», «[louBa — BakHeias cocTabisttomias 6noceps, «DakTopbl
nerpananuu mouBy, «llapaukoBbiit a¢dexT», «DakTopsl paIMOaKTUBHOTO 3arps3HeHHs Ornochepb»,
«O6bmas cTpykTypa 6uocheps», «Pacnpoctpanenue xxu3nu B 6uocdepe», «O30HOBBIN 3KpaH
o6uocdeps», «Kpyrosoport yriepona B 6uochepe», «KpyroBopot azota B mpupoze».

Ob6opynoBanue: Moaenb-anmianKanus « Tunuaneie OMOIIeHO3bI», repbapuii «PacTutensHble
cooOmiecTBay, Koyuteknu «buorenosy, «Bpeaurenn BaXXHEUIINX CETbCKOXO035HMCTBEHHBIX KYIBTYp,
repOapuy U KOJUIEKIIMU PACTEHUH M )KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM 3KOJIOTHYECKUM IpyIam
onHoro Buaa, Kpacunas kaura Poccuiickoit @enepariun, n300pakeHHs] OXpaHsIEMbIX BHIOB PaCTCHUHN U

KHNBOTHBIX.
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TemaTHuyeckoe INJIAaHUPOBAaHUE

10-i kiace

Ne | HammeHoBaHue

KoanuecTBo 4acoB

n/ |pa3aenoB u TeM

DJeKkTpoHHbIE (HM(POBHIE)

Bceer | Kontpoubnbl | IIpakTnyeckn o0pa3oBaTejbHbIEe pecypchl
Il | IporpaMMsbl 0 e padoThl e padoThl
OI'IC «Mos mxomay -
1 |bBbuonorus kak Hayka | 2 https://lesson.academy-
content.myschool.edu.ru/06/10
JKuBble CUCTEMBI U @I'AC «Most mxona -
2 S —— 1 https://lesson.academy-
content.myschool.edu.ru/06/10
OI'IC «Mos mxomay -
https://lesson.academy-
XUMHUECKUI COCTaB content.myschool.edu.ru/06/10
3 8 1 2
U CTPOCHUE KIIETKU AKnacc -
https://www.yaklass.ru/p/biologia/10
-klass
OI'IC «Mos mxomay -
https://lesson.academy-
XKuznenesarenbHocTt content.myschool.edu.ru/06/10
4 6 2
b KJIICTKHU SKnacc -
https://www.yaklass.ru/p/biologia/10
-klass
DOI'NC «Mog 1ixoiay -
PasmHuoxenue u https://lesson.academy-
g | MHAMBUIYyalbHOE 5 content.myschool.edu.ru/06/10
pa3BUTHE SKnacc -
OpPraHu3MOB https://www.yaklass.ru/p/biologia/10
-klass
HacnencTBeHHOCTE OI'IC «Mos mxomay -
6 |u U3MCHUUBOCTH 8 4 https://lesson.academy-
OpPraHUu3MOB content.myschool.edu.ru/06/10
DOI'NC «Mog 1ixoiay -
Cenekuus https://lesson.academy-
OpraHH3MOB. content.myschool.edu.ru/06/10
7 3
OcHOBEBI SAKnacc -
OMOTEXHOJIOTHH https://www.yaklass.ru/p/biologia/10
-klass
8 |IloBTOpeHue 1 1
OBLIEE
KOJIMYECTBO HACOB | 34 2 8
I10 ITPOI'PAMME
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11-i1 knace

HanMeHOBaHME KoysudecTBO yacoB
Ne DuekTponHbie (udpoBbIe)
a31eJi0B U TeEM
n/u | P23 Kontposbnrie | llpakTuieckue | ggpasoBaTe/ibHbIE PECYPChI
NMporpaMmMal Beero padoThI paGoThI
butmmorexa ®I'NC «Mos mkoaa»
— lesson.academy-
1 DBOITIOIMOHHAS 99 1 9 content.myschool.edu.ru/06/11
ouonorus SKnacc -
https://www.yaklass.ru/p/biologia/11-
klass
butmorexa ®I'NC «Mos mikoaa»
Bo3HukHOBEeHHE N - Iesson'acadﬁmﬁ_ du.ru/o6/
5 A3BITHE skusi na | 11 1 content.myschool.edu.ru/06/11
geMne SKnacc -
https://www.yaklass.ru/p/biologia/11-
klass
bubmunorexa ®I'NC «Mos mikosay
— lesson.academy-
3 OpraHu3msl 1 3 1 content.myschool.edu.ru/06/11
OKpy>Karolas cpeaa SKnacc -
https://www.yaklass.ru/p/biologia/11-
Klass
butmmorexa ®I'NC «Mos mkoaa»
CoobIIecTEa i — lesson.academy-
4 BKOHOTH%CKHG 17 1 9 content.myschool.edu.ru/06/11
CHCTEMbI AKnacc -
https://www.yaklass.ru/p/biologia/11-
klass
but6mmorexa ®I'NC «Mos mkoaa»
— lesson.academy-
content.myschool.edu.ru/06/11
5 |IloBTOpenue 15 1 7 K nace -
https://www.yaklass.ru/p/biologia/11-
klass
OBLLEE
KOJIMYECTBO
YACOB I10 68 3 13
[TPOTPAMME
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