MYHULIMNANBHOE
ABTOHOMHOE

TMoanmcaHo LpoBoii noamMChIO;

OBLUEOBPA3OBATE/TbHO MYHULIMMANLHOE ABTOHOMHOE
E YUPEXKEHVE CPE[JHsIA CBUEOPASOBATENSHOE

YUYPEXEHVE CPEAHAA

OBLLEOBPA3OBATE/IbHA 0BLIEOBPA3OBATENbHAS LIKONA

A LWKONA N2 69 TOPOJIA
TIOMEHW UMEHW TEPOA
COBETCKOrO COt03A
VBAHA VIBAHOBUYA
OEAOHMHCKOroO

TEhOR COREICKOTO CO AHHOTaIUA

VBAHA UBAHOBUYA v

UKD K paboueii nporpamme yueOHoro npeamera «buosorus»
10-11 knace

ba3oBrlii ypoBeHb
2023-2024 y4eOHblIii roj

Pabouass mporpamma ydeOHOTO TpenMera "buosiorus" TOATOTOBJICHA HA OCHOBE CIICIYIOIIUX

HOPMATUBHO - ITPABOBBIX JOKYMCHTOB!

@enepanpHoro 3akoHa ot 29.12.2012 N 273-®3 (pen. or 17.02.2023) "OO6 obOpa3zoBanuu B
Poccuiickoit @enepanuu" (¢ U3M. U J011., BCTYIH. B cuiy ¢ 28.02.2023);

®enepanpHoro  3akoHa OT 24 ceHTsiops 2022 1. Ne 371-®3 «O BHeceHMHM HW3MEHEHUH B
®denepanpublil 3ak0H «O06 oOpa3zoBanun B Poccuiickoit denepanuny;

®enepanbHoro 3akoHa ot 27.07.06 Ne 149-d3 "O06 undopmaruu, THGOPMAITHOHHBIX TEXHOIOTUSIX
u o 3amwute uHpopmanuu", denepanbHomy 3akoHy oT 27.07.06 No 152-®3 "O mepcoHaIbHBIX
nanubiX", ®enepanpbHomy 3akoHy oT 29.12.10 Ne 436-®3 "O 3amure aeret ot uHOpMAINH,
MPUYMHSAIONIEH Bpell UX 310pPOBbIO U Pa3BUTHIO";

[Ipukaza Munnpocsemenuss Poccun ot 08.11.2022 Ne 955 «O BHecCeHHH W3MEHEHUN B HEKOTOPBIE
npuka3sl MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit ®enepanuun v MuHHcTEpCTBA
npocsernieHus: Poccuiickoit @enepanuu, kacawmuecss I'OC obmiero odpazoBaHusi 1 00pa3zoBaHUA
oOyyaroumxcss € OTrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS M YMCTBEHHOM OTCTalOCThIO
(MHTEJUIeKTYalbHBIMU HAPYILIEHUSIMH);

[Ipuka3za MunucrepctBa npocsenierus PO ot 05 gexabps 2022 Ne 1063 « O BHeECEHUN U3MEHEHHM
B [lopspok opraHu3anuu M OCYLIECTBJICHHS 0Opa3oBaTeNbHOM NEATEIBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM MpOTpaMMaM — 0Opa3oBaTENIbHBIM MMPOTPpaMMaM HadaJbHOTO OOIIEro,
OCHOBHOTO OOIIIEro W CpeaHero oodimiero oOpa3oBaHUs, YTBEPKIEHHBINH MPUKa3oM MUHUCTEPCTBA
npocsernieHust Poccuiickoit henepamuu ot 221 mapta 2021r. Ne 1152;

CanlluH 1.2.3685-21 "['urneanveckue HOpMATUBBI U TpeOOBaHUS K 0OecriedeHHI0 0€30MacHOCTH U
(wnm) Ge3BpeTHOCTH IS YesioBeKa (PaKTOpOB Cpellbl OOMTaHUS, YTBEPIKICHHBIX MOCTAHOBJICHHEM
['maBHOTO rocygapcTBeHHOTO canuTapHoro Bpaya Poccuiickoit @enepanuu ot 28.01.21 Ne 2;

CII 2.4.3648-20 "CaHHUTapHO-IMHAEMHOJOTHYECKHE TPeOOBaHMS K OpraHU3AIMsIM BOCIUTAHHS U
oOyueHusi, OTAbIXa U O3J0POBJICHHS JeTe U MOJOJECKU, YTBEP)KICHHbIE IOCTAHOBJICHUEM
['maBHOrO rocygapctBeHHOr0 canutapHoro Bpaya Poccuiickoit @enepanuu ot 28.09.20 Ne 28;
[Ipukaza MunucrepctBa npocsemenus: Poccuiickoit ®enepanuu ot 30 centsiops 2022 r. Ne 874
«O06 yrBepxaenuu [lopsaka pa3paboTku W yTBepKIeHUs  (enepaibHbIX  OCHOBHBIX
o0mreo0pa3oBaTenbHbIX MporpaMm» (3aperucTpupoBaHo B MuHucTepcTBe IocTUIMH Poccuiickoi
Deneparun 02.11.2022, Ne 70809);

[Ipukaza MunuctepctBa npocsemienust Poccuiickoit @eaepanuun ot 18 mas 2023 r. Ne 371 «O6
yTBepkAeHUU (henepanbHOi 00pa30BaTEIbHOMN MPOTpaMMBbl CPETHETO OOIIEro 00pa30BaHUsY;
[Ipuka3za MunucrepctBa oOpazoBanusa 1 Hayku P® ot 17 mas 2021 rona Ne 413 «O6 yrBepxkaeHun
(benepalbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAPTa CPEeHEro 001ero oopa3oBanusd (
W3MEHEHHUSAMHU U JJOTIOJTHEHUSIMH );

[Ipuxaza MunuctepctBa npocsemieHus: Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 "O BHeceHUH
M3MEeHEeHU B (enepanabHBId TOCYJapCTBEHHBIH 00pa30BaTEeNbHBIM CTAHAAPT CPEAHETO OOIIero
oOpa3oBaHus, YTBEPXKICHHBIM TNpukazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoii
Oenepanum ot 17 masg 2012 1. Ne 413" (12.09.2022 Ne 70034);

[Tpukaza MunuctepcrBa npocemnieHus: PO ot 02.08.2022 Ne 653 «O6 yrBepxkaeHUH (eaepatbHOro
MepeYHsl DJIEKTPOHHBIX O00pa30BATENbHBIX PECYpCOB, JOMYIIEHHBIX K MCHOJIb30BAHUIO MpU
peaM3ai UMEIONINX TOCYIapCTBEHHYIO aKKpeauTaiuio obpa3oBaTenbHeiXx mporpamm HOO,
000, COO» (3apeructpuponan 29.08.2022 Ne 69822);

[Ipukasza nemapramenTa oOpa3zoBaHMs agMHUHUCTpanuu ropoja Tromenu oT 20.01.2023r. Ne§1 «O
pa3zpaboTke pabouMx mporpaMM IO Yy4EOHBIM MpeaIMeTaM B COOTBETCTBHH C OOHOBJIEHHBIM
(benepanabHBIM rocyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPOM CPEIHEro 00IIero oopa3oBaHus»;
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e [lucema MunucrepcrBa npocsemeHuss PO ot 17 Hoa6ps 2022r. Ne03-1889 «O nHampaBneHuu
uHpopmanun» (MHOOPMAIIMOHHO- Pa3bsICHUTENIFHOE THCbMO OO0 OCHOBHBIX HW3MEHCHHUSX,
BHECEHHBIX B (elnepaibHbIil ToCylapCTBEHHBIH 00pa30BaTEeNbHBIA CTaHAAPT CPETHEro OOIIero
o0pa3oBaHus, 1 OpraHU3alKu pabOTHI IO €r0 BBEICHHIO);

e [lucema MunuctepcrBa npocsenieHust PO ot 16.01.2023 Ne03-68 «O nHanpaieHun nuHGOpMAIUN
(nHpOpMaIUs 0 BBEICHUH (eiepallbHbIX OCHOBHBIX 00IIC00pa30BaTEILHBIX IPOTPAMM);

e Jlucema MunucrepcrBa npocsemeHus PP  or 13.01.2023r. Ne03-49 «O HampaBieHUH
METOAUYECKUX PEKOMEHAINI» OCBOEHUSY MPOrpaMM HayalbHOIO OOILEro, OCHOBHOIO OOILIEro u
cpeanero o0riero oOpa3oBaHus);

e VYcraa MAOY COUI Ne 69 ropona Tromenu B pegakuuu oT 01.02.2022 rona;

e VYuebHoro mana MAOY COLI Ne69 ropona Tromenu Ha 2023-2024 y4eOHBII TO/I.

OBLIAS XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «BUOJIOT USI»

[Ipu pa3zpaboTke AaHHOW TPOTPaMMBI TEOPETUYECKYI0 OCHOBY JUIS OIPENENICHHUS MOJXOJ0B K
(dbopMUpOBaHHIO coAepKaHUsl ydeOHOTO Tpeamera «BHOJIOTHS» COCTaBMIIM: KOHIIETITyalbHbBIE TIOJIO0XKEHUS
Crangapta 0 B3aUMOOOYCIIOBJIEHHOCTH IIeNied, COoJepKaHus, pe3yabTaToB OOydeHuss U TpeOoBaHMM K
YPOBHIO IOATOTOBKH BBIITYCKHHUKOB, TOJIOKEHHS 00 OOMMX MENsIX W NPUHIMIAX, XapaKTEePU3YIOMIHX
coBpeMeHHoe coctosinue cucreMbl COO B Poccuiickoit denepainu, a Takke MOJIOKEHUS O crienuuke
Onoyornu, €€ 3HAYCHWUW B TMO3HAHHWW JXUBOW IMPHPOJBI M OOECIIEYCHUH CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJIOKECHHUSIM OTIPENIEICHBl OCHOBHBIE (YHKIIMH TPOTPaMMBI M e
cTpykTypa. JlaHHas mporpamma cpemHero oOmero oOpa3oBaHHs pa3padoTaHa B COOTBETCTBHU C
TpeOoBaHUAMU 0OHOBIEHHOTO DenepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTEeIFHOTO CTaHIapTa OCHOBHOTO
obmero o6pazoBanus (PI'OC OO0O0), c yu€rom IIpumepHO OCHOBHOW 00pazoBaTENbHON MPOTPAMMBI
ocHoBHOTO 00111eT0 o6pazoBanus (IIOOIT OO0)..

[Iporpamma nmaér mpeacTaBieHHE O ILENsAxX, 00 oOmel crpaTernu OOydeHUs, BOCIIUTAHHS M
pazBuTHUs oOy4arommxcs  cpencTtBamMu ydyeOHoro mnpenmera «buosorus»; ompenenser o0s3aTeNbHOE
MpeIMETHOE COJEp)KaHHe, €ro  CTPYKTYpY, paclpeaesieHHe IO pasjenam/TeMaM, PEeKOMEHIYeMYIO
MOCJIEIOBATEIbHOCTh M3YYEHHs Y4eOHOro marepuana ¢ y4éTOM MEKIIPEAMETHBIX W BHYTPUIPEIMETHBIX
CBsI3€H, JJOrMKU 00pa30BaTeIbHOrO Mpollecca, BO3PAaCTHBIX ocoOeHHOoCcTel oOydaromuxcsi. B mporpamme
TaK)Ke YUUTHIBAIOTCS TpeOoBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEIMETHBIM M IPEIMETHBIM
pe3ynapTaTam oOyueHuss B  (OPMUPOBAHMM  OCHOBHBIX  BHJIOB  y4eOHO-IIO3HABATEIbHOU
NesITeNbHOCTH/Y4eOHBIX  JACUCTBUIM  00ydYaloIIUMXCsl 1O OCBOCHHUIO  COJIEpXaHUS  OHUOJIOTMYECKOTO
o0OpazoBaHwUsI.

B nporpamme yduebnoro npenmera «buonorus» (10—11 kxmaccel, 6a30BbIli ypOBEHB) peai30BaH
NPUHIMI ~ MPEEMCTBEHHOCTH B HW3Y4eHUU Ouosiorud, Onarogaps uYeMy B HeW mpocMmaTrpuBaeTcs
HAmpaBJICHHOCTb HA pa3BUTHE 3HAHUM, CBA3aHHBIX C (QOPMHPOBAHUEM €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAIMN JMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEACTABICHUN O
3I0pOBOM 00pa3e KU3HHU U OEpe’KHBIM OTHOILIIEHUEM K OKpY)Karolel npupogHoi cpene. [loatomy Hapsany ¢
M3y4YeHHEM OOIIeONOIOrHYeCKUX TEOPHii, a TaKKe 3HAHUM O CTPOCHUHU >KHUBBIX CHCTEM Pa3HOTO paHra u
CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B HUX MPOLIECCOB, B MIPOrpaMMe y/IeJIeHO BHUMAHHUE UCIIOIb30BAHUIO
MOJIyYEHHBIX 3HAHUI B TOBCEAHEBHOW >KMU3HM MJIs pEUICHUS MPUKIAAHBIX 3a7ad, B TOM 4YHUCIE:
NpOoQUIAKTUKA HACJIEICTBEHHBIX 3a00J€BaHMI 4YETOBEKa, MEIUKO-T€HETUYECKOTO KOHCYIbTUPOBAHUSA,
000CHOBaHMS HKOJIOTHYECKU IIe1ecO00pa3HOro MOBEACHUSI B OKpYXKalolled MpHUPOJHOM cpeje, aHaau3a
BIMSHUS XO3SMCTBEHHOW JIEATEIbHOCTH YEJIOBEKAa HA COCTOSIHME MpH- POAHBIX U HCKYCCTBEHHBIX
HKOCHUCTEM. YCWJIEHHWE BHUMaHMA K NPUKIAJHOW HAmpaBICHHOCTH YyueOHoro mnpenmera «buonorus»
IIPOJUKTOBAHO HEOOXOJIUMOCThIO OO0ECIEUeHUs YCIOBHM [UIl pPElIeHUs OJHOM M3 aKTyaJbHBIX 3ajau
HIKOJIBHOTO OHOJIOTMYECKOro 00pa3oBaHMs, KoTopas MpenanoJjiaraetT (GopMuUpoBaHHE Y OOydYarOLIUXCS
CIOCOOHOCTH aaNTHPOBATHCS K N3MEHEHHUSM JJUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

JlaHHas mporpamma SIBJISIeTCs OPUEHTHPOM JUIsl COCTaBJIEHUS] pabouuX MPOrpaMM, aBTOPBI KOTOPBIX
MOTYT IPEJIOKUTH CBOM BapUaHT MOCIEI0BATEIbHOCTH U3YUEHHSI U CTPYKTYpPHI ydeOHOTo MaTepuaia, CBoé
BUJIeHHE ITyTeil popmupoBanus y oOyqaromuxcs 10-11 kiaccoB npeaMeTHBIX 3HAHUN, YMEHUN U CIOCOO0B
y4eOHOI JeqTeNnbHOCTH, a TaKKe METOJMUYECKUX pEIleHUil 3a7ay BOCHMTAHUS W Pa3BUTHs CPEICTBAMHU
yuebHoro npenmeta «buomorus.

VYuebHblil npeaMer «buonorus» Ha ypoBHE cpeaHero oOmero oOpa30oBaHUU 3aHUMAET BaXXHOE
Mecto. OH obecrieunBaeT (OPMHUPOBAHUE y OOYUAIOUIUXCS MPEICTABICHUH O HAyYHON KapTUHE MUPA;



pacmpser W 0000IaeT 3HaHWA O >KMBOH NpHpoOjE, €€ OTIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM
OpraHu3allii U HBOJIONMH; CO3MaET YCIOBUS IJL: MO3HAHHS 3aKOHOB XUBOW MPUPOABI, (POPMUPOBAHUS
(GyHKIMOHATBLHONH T'PAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOro o0Opa3a XHU3HH, 3KOJIOTHYECKOTO
MBIIUIEHUS], IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

Bonbmoe 3Hauenne yaeOHbIH npenmer «bronorusy uMeeT Takxke Ui pelieHUs] BOCIIUTATEIbHBIX U
pa3BHBAIOIIKX 3a7a4 CPEIHETr0 O0IIero 00pa3oBaHus, COIMANHM3AUN 00yJaromuxcs. M3ydeHnue Ouosioruu
oOecrieunBaeT  yciuoBust UL (OPMHUPOBAHHSI ~ HMHTEJUICKTYaJbHBIX,  KOMMYHUKAaI[HOHHBIX |
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYPHI, CIIOCOOCTBYET MHTETpAlMK OMOJIOTHUECKUX 3HAHUN
C TPEICTABJICHUSAMH W3 APYTrUX Y4YeOHBIX MPEAMETOB, B YaCTHOCTH, (DH3WKH, XUMHU U Teorpaduu.
Ha3BanHble MOJIOKEHHUS O MpeaHa3HaueHHH Y4eOHOro mpenmera «buosorus» CcOCTaBUIM OCHOBY IS
OTpe/IeNIEHUs MOIX0JI0B K OTOOpPY U CTPYKTYPUPOBAHUIO €ro COJEpXKaHUS, MPEICTaBIEHHOTO B JTAHHOU
porpamme.

OTt60p conepkanust yaeObHoro npeamera «bruosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C MO3UIIUN
KYJIbTYpPOCOOOPa3HOro MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroIIMecs: JIOJDKHBI OCBOMWTH 3HAHUS U
YMEHHUS, 3HAUYUMBbIe JJIs1 (OPMHUPOBAaHUS OOImIel KyJabTYPHI, OMNpEICISIONINE aJeKBAaTHOE IIOBEACHUE
YEJIOBEKa B OKPYXKAIOIIeH MPUPOTHOMN cpejie, BOCTPEOOBAHHBIE B TIOBCEAHEBHOM KU3HU U TPAKTUYECKOMN
nestenbHOCTH. Ocoboe MecTo B ATOM cHCTeMe 3HAHUM 3aHMMAOT AJIEMEHTHI COJAEp)KaHMs, KOTOpBIE
CITy’)KaT OCHOBOM JUTsI (JOPMHPOBAHUS MTPEICTABICHUN O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHpPa
Y IICHHOCTHBIX OPUEHTAIHUAX JIMIHOCTH, CITIOCOOCTBYIOIIMX TYMaHU3aIMH OMOJIOTHIECKOTo 00pa30BaHusl.
CrpykTypupoBaHHE coOJAEpKaHMsI y4eOHOro MaTepuansa B MpPOrpaMMe OCYIIECTBICHO C Y4YETOM
MPUOPUTETHOTO 3HAYCHUS 3HAHWUK 00 OTIIMYMTENBHBIX OCOOCHHOCTSX JKMBOHM TPUPOMBI, O €€ YpOBHEBOI
OpraHM3alMi U HBOJIIOLMU. B COOTBETCTBUM € ATHUM B CTpYKType ydeOHoro mnpenmera «buonorus»
BBIJICJICHBI CIIEAYIONIUE COJepKaTelbHbIe JIMHIH: «BHOoNOTHs Kak Hayka. MeToapl HAydHOTO TO3HaHUSMY,
«Knerka kak Ouosornyeckass cuctema», «OpraHusMm Kak Ouojormyeckas cucrema», «Cucrema u
MHOT0OOpa3ue OpraHUYecKOro MHpPay, «IBOJIONUS KUBOM HPHUPOIBD», «IKOCUCTEMBI U MPUCYIIUE UM
3aKOHOMEPHOCTH.

HEJIN U 3AJAYN U3YYEHUSA YYEBHOI'O ITIPEJMETA «bUOJIOT USI»

Ilenp wu3yuenus yueOGHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
00y4aroIUMUCS 3HAaHUSAMU O CTPYKTYPHO (YHKIMOHAJIBHON OpraHU3ally KUBBIX CCTEM PAa3HOIO paHra u
IpUOOpEeTeHNEe YMEHUH HCIOJIb30BaTh 3TH 3HAHUS JAJS TPAMOTHBIX JEHCTBMM B OTHOLIEHMH OOBEKTOB
KHUBOW IPUPOABI U PELIEHUS PA3IUYHBIX )KU3HEHHBIX IIPOOIIEM.

JloCTIKeHHe LeMd H3y4eHHsl Y4eOHOro npeaMera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcsi peIeHUEM CIeAYIOLUX 3a1ay:

® O0CBOEHHME OOYyYarOIMMHUCS CHUCTEMbl 3HAHHUH O OHOJOIMYECKMX TEOPHUAX, YUYEHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, FMIOTe3aX, MpaBuiIaX, COyXXalluX OCHOBOM A (popMUpOBaHMs MIpeICTaBICHUN
O €CTECTBEHHO-HAyYHOM KapTHHE MHPA; O METOJIaX HAy4YHOTO MO3HAHUS; CTPOEHUH, MHOr000pa3uu
U OCOOEHHOCTSIX JKUBBIX CHCTEM PpA3HOTO YPOBHS OpraHU3alllM; BBLAAIOUIMXCS OTKPBITUSAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUHY;

e (opMupoBaHue Yy OOy4YalOUIMXCS [O3HABaTEIbHbIX, HMHTEUIEKTYAIbHBIX M  TBOPYECKUX
CrocOOHOCTEH B IMpoLecCe aHalIM3a JAHHBIX O IMYyTSAX Pa3BUTUS B OMOJIOTMM HAy4YHBIX B3IJISOB,
uael ¥ MOAX0J0B K U3YYEHMIO KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aliM;

e CTaHOBJEHUE Yy oOyyaromuxcs oOmel KylbTypbl, (DYHKIMOHAJIBHOW TI'PAaMOTHOCTH, pa3BUTHE
yMEHUI OOBSICHATh M OLEHHUBATh SIBJICHHUS OKPY)KAIOLIEr0 MHpa >KUBOW NMPHPOJBI Ha OCHOBaHUU
3HAHUH U OMBITA, MOTYYEHHBIX IPU U3YYEHUH OHOJIOTHH;

e (opMupoBaHHE Yy OOy4aIOIIMXCS YMEHUH WIUTIOCTPUPOBATh 3HAUEHHE OHMOJIOTMYECKMX 3HAHUHN B
IIPAKTUYECKON JESTEIbHOCTH YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEAMIMHCKMX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHf;

e BOCNUTaHHE YOSXKJEHHOCTH B  BO3MOXKHOCTH TIIO3HAHHMS YEJNOBEKOM JKMBOM  NPHPOJIBL,
HEO0X0AMMOCTH OEpEeKHOTO OTHOIIECHUS K HEH, cOoOMIONeHHs 3TUYECKUX HOPM IPH NPOBEICHUU
OMOJIOTUYECKUX UCCIIEOBAHUM;

® 0CO3HaHHE LIEHHOCTH OMOJIOrMYECKUX 3HAHHWM JUIS MOBBIIICHUS YPOBHS KOJIOTHYECKOH KYIbTYpHI,
11t GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



® [pUMEHEHUE NMPUOOPETEHHBIX 3HAHUI U YMEHUN B TIOBCEAHEBHOM KU3HM JUIsl OLICHKU MOCIIEICTBUN
CBOCH JEATENbHOCTH II0 OTHOIICHHUIO K OKpYXKamIIed cpene, COOCTBEHHOMY 310pPOBBIO;
o0ocHOBaHME U cOOTIOIEHNE MEp TPOPHUIAKTUKH 3a00JI€BaHUM.

MECTO YYEBHOI'O IIPEIMETA «BHOJIOT'US1» B YYEBHOM IIVIAHE
B cucreme cpennero obmiero obpasoBanusi «buosnorus», usydaemas Ha 0a30BOM YpOBHE, SIBIISETCS
00s3aTeNbHBIM y4eOHBIM TPEMETOM, BXOJAIIMM B COCTAaB NPEAMETHOW 0O0pa3oBaTeNbHON o0iacTu
«EcTtecTBeHHbIE Haykn». YUYeOHBIM IJIAaHOM Ha €€ M3ydeHHE OTBeAeHO 68 yueOHbIX yacoB, 1o 1 yacy B
Henento B 10 u 11 kimaccax coorBeTcTBeHHO. [IpeaycMOTpeHHBIN TP 3TOM pe3epB CBOOOIHOTO Y4EOHOTO
BPEMEHHU PEKOMEH]IyeTCS NCIIOJIb30BaTh [T TOBTOPEHUS U 3aKPEIICHU MaTepuala, a Takke pedIeKchu.



JENNAPTAMEHT OBPA30BAHUSA AAIMUHUCTPALIUU T'OPOJA TIOMEHU

MYHHUIIMITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE YUYPEXKJIEHUE
CPEJHSIS OBIIEOBPA3ZOBATEJIBHAS HIKOJIA Ne 69
IorPOJA TIOMEHU HMEHH TI'EPOSI COBETCKOI'O COIO3A
NBAHA UBAHOBUYA ®EJIOHHHCKOI'O
(MAOY COLII Ne 69 ropoaa Tromenn)

«PaceMoTpeHo» «Cor.1acoBaHo»
s l/?yxosomnenb MO f\/l/eTOLlHCT
(77 __— [Hepanosckas H.A./ “ytrie~  [Bypkosa O.B./
I'IpOTgl'('on Ne 1 ot «28» aBrycra 2023r. ""«29 » aBrycra 2023r.
PABOYAS ITPOTPAMMA

yuebHoro npeamera «buonorus»
npeaMeTHoH oOnacti «EcTecTBEHHO - HAyUHbIE TPEAMETHI»
1S cpesiHero ofiero oopa3oBaHus
(6a30BbIit ypoBeHb)
Cpox ocBoenust nporpammsbl: 2 roga (10 - 11 kinaccsbr)

Pa3pabotuuk mporpaMmmsi:
yuuTens Ouonorun Ypocosa H.I'.

Tromenn.2023



L INTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUAsA YYEBHOI'O
HNPEIAMETA «BUOJIOI'US»

Cornacio ®I'OC COO, ycranaBnMBalOTCS TPeOOBAaHUS K pe3yiIbTaTaM OCBOCHHS OOYYarOUUMHCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHUs: TUIHOCTHBIM, METANPEIMETHBIM U IMPEAMETHBIM.

JUYHOCTHBIE PE3YJIbTATHI

B cTpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MNpeamera «buosiorus» BbIACIEHBI CIENYIOIINE
COCTaBJISIOLIME: OCO3HAHUE O0YYarOIIMMUCA POCCUNCKON TpaKIaHCKOW MIEHTHUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPENICICHHIO; HATMYME MOTHUBALMU K OOy4eHHIO OMOJIOTHH;
[[EJICHANPABJICHHOE DPAa3BUTHE BHYTPCHHUX YOEXKICHHH JHMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH |
HUCTOPUYECKUX TPAAULMNA pa3BUTHUSI OMOJIOTMYECKOIr0 3HAHMs; TOTOBHOCTh U CIIOCOOHOCTH 0OydYaroluXxcs
PYKOBOJICTBOBATbCSI B CBOEH AESITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHU, MPUCYIIUMH CUCTEME
OMOJIOrMYecKOro 00pa3oBaHMsl; HAJIMUME SKOJOTHYECKOTO MPaBOCO3HAHMS, CIOCOOHOCTH CTaBUThH LIETH U
CTPOUTH KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS IpenMera «buosjorus» nocTUraroTcs B €IMHCTBE Y4eOHOU H
BOCITUTATENIbHON JESITEIbHOCTH B COOTBETCTBUHU C TPAJWLUOHHBIMU POCCUMCKHUMH COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU B O0IIECTBE NpaBUIaMU U HOpMaMu
MOBEACHUS M CHOCOOCTBYIOT IpoOIlecCaM CaMOIO3HAHMs, CAMOBOCIHUTAHHUS U CaMOPAa3BUTHS, DPa3BUTHS
BHYTPEHHEH MO3UIMU JUYHOCTH, MATPUOTHU3MA, YBAXEHHS K 3aKOHY M IPaBOIOPSAIKY, YEJIOBEKY Tpyna
U CTapueMy IOKOJICHHIO, B3alMHOIO YBa)KE€HHUS, OEpPEeKHOTO OTHOILIEHUS K KYJIbTYPHOMY HacleIUI0 U
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, NpUpoJe U OKPYKArOLIEH cpeie.

JInuHOCTHBIE Pe3yIbTaThl OCBOCHUSI y4eOHOTO npenMeTa «buosiorus» A0KHBI OTpa)XkaTb TOTOBHOCTD
U CIOCOOHOCTh 00ydaroluXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHONW BHYTpEHHEH MO3UIMEH JIMYHOCTH,
CHCTEMOM II€HHOCTHBIX OpHMEHTAallMii, TO3UTUBHBIX BHYTPEHHMX YOEXKAEHUH, COOTBETCTBYIOLIUX
TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOrO OOIIeCTBa, pAaCHIMPEHUE JKU3HEHHOTO OIbITa M OIbITa
JESATEIIbHOCTH B IPOLECCE PEaan3aliyi OCHOBHBIX HAINPABICHUM BOCIIMTATEIIBHOM AEATEIBHOCTH, B TOM
4HCJIe B YACTHU:

I'paIaHCKOr0 BOCIUTAHNUA:

¢ CHOOPMHUPOBAHHOCTh TPAXKAAHCKON MO3MLIMU  00YyYaroUIerocs: Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOI0O 00I1eCTBa;

® 0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S13aHHOCTEH, yBaXKEHHE 3aKOHA U MPABOIIOPS/IKA;

® TOTOBHOCTb K COBMECTHOM TBOPUECKOM JEATENLHOCTU MPHU CO3/aHUM Y4€OHBIX IPOEKTOB, PEIIEHUH
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOIHEHUN OMOJOIMYECKHX 3KCIIEPUMEHTOB;

® CIIOCOOHOCTB OIPEEIIATh COOCTBEHHYIO MO3MIIMIO 10 OTHOILIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU
U OOBICHATH €€;

® yMEHHUE YYUTHIBATh B CBOMX JACUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTMBHOI'O B3aUMO/ICHCTBUS JIIOeH
C pa3HbIMU YOEXICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTSIMHU M COLIUATBHBIM MOJIOKEHUEM;

® TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHHS YUeOHBIX, 1I03HABATEIbHbBIX U
HCCIIEIOBATENIbCKUX 3a/la4, YBAXKUTEJIbHOE OTHOILIEHHWE K MHEHHIO  ONIIOHEHTOB HpU OOCYKICHUU
CIIOPHBIX BONPOCOB OMOJIOTMUYECKOTO COJICPKAHMS;

® TOTOBHOCTH K 'YMaHUTapHOM U BOJOHTEPCKOU JEATEIBHOCTH.

IIaTpHOTHYECKOr0 BOCHUTAHUA:

¢ chOPMHUPOBAHHOCTb POCCUICKON I'pakJJaHCKON MAEHTHYHOCTH, NaTPUOTH3Ma, YBaKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaocTu 3a ¢BOM Kpai, cBOIO PonuHy, CBOHM SA3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

® [[ECHHOCTHOE OTHOIIIEHHE K IPUPOTHOMY HACJIEIUIO U MaMSATHUKAM IIPUPOJBI; JOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

® CTIOCOOHOCTh OIIGHHWBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIIEHHE M pPa3BUTUE OHOJIOTHH,
MOHMMaHUE 3HA4YEeHUs OUOJIOTMH B TO3HAHUHM 3aKOHOB MNPUPOJbI, B JKU3HU YEIOBEKAa U COBPEMEHHOTO
00I111eCTBA;

e yjieiiHas yOeXKAEHHOCTh, TOTOBHOCTh K CIy)KE€HHI0 OTEuecTBY M €ro 3alluTe, OTBETCTBEHHOCTbH 3a
ero cyan0y.

JYXOBHO-HPABCTBEHHOI0 BOCHUTAHUSA:




® OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa; C(HOPMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUSI, STUYECKOTO MMOBEJICHNUS;

® CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEUICHUS, OPHECHTUPYICh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

® OCO3HAHME JJMYHOTO BKJIAJIa B IOCTPOCHUE YCTOWYHNBOTO OYAyIIEro;

® OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJHUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAaHHOTO
MPUHATUA LIEHHOCTEN CEeMeli- HOM KM3HU B COOTBETCTBHUM C TPAAUIUAMH Hapo10B Poccum.

® DCTETUYECKOTO BOCITUTAHUS:

® 5CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
criopTa, Tpyza, 00IIe CTBEHHBIX OTHOIIICHUH;

® [IOHMMAaHKE SMOIIMOHATBHOTO BO3JCHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

®OTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE MPOSIBISATH KadecTBa
TBOPYECKOM JIMYHOCTH.

DuU3uYecKOro BOCIUTAHUSA:

®[IOHMMAaHHE M pealu3anusi 370pOBOTO U 0e30macHoro oOpasza >KM3HU (3M0pOBOE TUTAHUE,
coOJTI0/IeHe TUTHEHUYECKUX MPAaBWI U HOPM, COATaHCUPOBAHHBIA PEXKHUM 3aHATUN U OT/bIXA, PETYJISApHAs
(u3uYecKass aKTUBHOCTDH), OEpeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY
(hbMBUYECKOMY U TICUXUYECKOMY 37]0POBbIO;

® [IOHMMAaHKE IIEHHOCTH TPaBWUJ WHIWBUIYATbHOTO M KOJUICKTUBHOTO O€30MacHOTO TOBEJCHUS B
CUTYaIHX, YTPOKAIOIIUX 370POBBIO M KU3HH JIIOJICH;

® OCO3HAHUE TOCJICICTBUI W HETPUATHE BPEIHBIX MPHUBBIYEK (YIOTPEOICHHUS aIKOTOJIsl, HAPKOTHUKOB,
KYpEHUS).

TpyioBOro BOCIMTAHUSA:

® TOTOBHOCTH K TPYZy, OCO3HAHHE IIEHHOCTH MacTePCTBA, TPYI0JIIO0HE;

®TOTOBHOCTh K aKTUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HaIpaBlIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTD;

® MHTEpPEC K pa3InyHbIM chepam mpodecCuoHaTbHON 1eSTeNbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOD Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

® TOTOBHOCTPH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA IPOTSHKEHUU BCEH KU3HM.

IKO0J0rHYeCKOr0 BOCIIUTAHMSA:

® HKOJIOTMYECKH 11eJIecO00pa3Hoe OTHOUICHHE K NMPUPOJE KaK HCTOYHMKY KU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMS;

® [IOBBILIICHUE YPOBHS IKOJIOTUYECKON KYJIbTYpbl: MPUOOPETEHHE OMbITA IJIAHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TOCIEACTBUI U1 OKPYKAIOIIEH Cpeibl;

® OCO3HaHME INI00ATBFHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOIeM U IyTel UX pelieHus;

® CIIOCOOHOCTh HCIIOJB30BaTh MPHOOpeTaeMble NpU H3yYEeHUM OHOJIOTUM 3HAHUS U YMEHUS TMpU
pemieHnd MpoOieM,  CBA3AHHBIX C PalMOHAIBHBIM MPUPOJOIOJIB30BaHUEM (COOTIOACHHUE TPaBUIT
MOBEJCHUA B TPHUPOJE, HAMPABICHHBIX HA COXPaHEHHWE PABHOBECHS B HKOCHCTEMax, OXpaHy BHJIOB,
IKOCHUCTeM, Onochepsl);

® AaKTUBHOE HEMNpUATUE ACUCTBUIA, MPUHOCSIIMX BpEJ OKpYXKaIoLlel NpUpOIHON cpene, yMeHUE
MIPOTHO3UPOBATh HEONATOMPUATHBIE JKOJOTHYECKHE IOCIEICTBUS MPEANPUHUMAEMbIX JEHCTBUI U
MpeIoTBPAIATh HX;

® HATMYWE PA3BUTOTO PKOJOTUYECKOTO MBIILICHUS, IKOJIOTUYECKON KYIbTYpPhI, OMbITA AESITEIbHOCTU
JKOJIOTHYECKON  HAMpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA UMU B MO3HaBaTENbHOM,
KOMMYHHKAaTHBHOM M COIIMAaTbHOM MpPaKTHUKE, TOTOBHOCTH K y4acTHUIO B MPAKTHUUYECKOUN NEATEIbHOCTH
9KOJIOTHYECKON HaMpaBIECHHOCTH.

IleHHOCTH HAVYHOI'O O3HAHMSA:

.C(bOpMI/IpOBaHHOCTB MUPOBO33pCHHA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO Pa3BUTUS HAYKU
n O6H.ICCTBCHHOI>1 MMPAaKTUKHU, OCHOBAHHOTO Ha JWAJIOre KYJIbTYD, CHOCO6CTBYIOU.ICFO OCO3HAaHHUIO CBOCTO
MCCTa B INOJIUKYJIIBTYPHOM MHUPC;

¢ COBCPIICHCTBOBAHUC SI3BIKOBOM M YHUTaTEIbCKOMN KYJIBTYPbI KaK CpCIACTBa B3aHMOJICHCTBUS
MCXKAY JJIOAbMU WU TO3HAHUA MHUPA,




eIOHMMaHHE cHenu(puku OHOJIOTHM KaKk HayKd, OCO3HaHue e€ poiu B (OPMUPOBAHUH
palMOHAIBbHOTO HAY4YHOI'O MBILIUIEHUS, CO3JAHUU LIEJIOCTHOTO IPEICTABICHNUS 00 OKpYXAIOLIEM MUPE KaK
O €IMHCTBE IMPHUPOJBI, YEIOBEKAa M OOIIECTBA, B MO3HAHMM NPUPOIHBIX 3aKOHOMEPHOCTEH W peIIeHUH
po0OsIeM COXpaHEHUs PUPOTHOTO PABHOBECHS,

¢ yOSXKIEHHOCTh B 3HAYUMOCTH OMOJIOTMHU Il COBPEMEHHOW LMBMIIM3ALMU: 00ECHeueHHs] HOBOTO
YPOBHSI Pa3BUTUS MEAWLMHBI; CO3/IaHUS MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX PEIIaTh PECypCHbIE
npoOJieMBbl Pa3BUTHs YEJIOBEYECTBA; IOMCKA IMyTEH BBIXOJA M3 TNIOOATBHBIX AKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHns Nepexoaa K yCTOHYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIOJIB30BAHHUIO IIPHPOTHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HH;

® 3aMHTEPECOBAHHOCTD B MOJIYYEHUU OMOJIOTMUECKUX 3HAHUM B LEJISIX MOBBIILIEHUS 00IEH KYJIbTYpBI,
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH KaK COCTaBHOM 4acTH ()YHKIMOHAIBFHONH IPaAMOTHOCTH OOYYAIOIIMXCS,
dbopmMupyeMoii pu n3ydeHnHn OHOIOTHH;

® [[OHUMaHHE CYIIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTh
WCIO0JIb30BATh TOJy4YaeMble 3HAHMS [UId aHaIM3a M OOBSCHEHHUS SIBICHUM  OKpYKaloLIEro MHupa H
MPOUCXOJAIINX B HEM HM3MEHEHUH; yMEHME JeiaTb OOOCHOBAHHBIE 3aKJIOYEHMsS HAa OCHOBE HAayUHBIX
(aKkTOB M MUMEIOIINXCS ITAHHBIX C LIEJIBIO MOJIy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

® CIIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIBb30BaTh OMOJIOTUYECKUE 3HAHMS Ul PELICHHs MpoOJIeM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

®OCO3HAHME IIEHHOCTH HAy4yHOH JAEATEeIbHOCTH, TOTOBHOCTh OCYILECTBJISATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

®TOTOBHOCTh M CHOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAHHM 10 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU.

B mponecce NOCTHNKCHUA JIMYHOCTHBIX PE3YJIIbTATOB OCBOCHHA O6y‘—IaIOHII/IMI/IC$[ ImporpaMmsal CpEIHETO
o0rmrero oOpa3oBaHusl y 00y4JarOIIUXCsl COBEPIICHCTBYETCSI SMOIIMOHATIBHBIN MHTEIUICKT, TPEAIOIaratoiii
c(hopMUPOBAHHOCTD:

® CAaMOCO3HaHUsI, BKITFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHUE, BHUCTh
HalpaBJICHUs Pa3BUTH COOCTBEHHOW 3MOIMOHAIBHOW cepbl, ObITh YBEpEHHBIM B ceOe;

® CAaMOPETYTHPOBAHHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TIPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIIMOHAIFHBIM W3MEHEHUSM M MPOSBISTH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

® BHYTPCHHEH MOTHUBAIMH, BKIIOYAIONICH CTPEMJICHHWE K JOCTIDKEHHUIO IEJTU M YCIIEXY, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

® OMITATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATH
€ro MpH OCYIIECTBICHUN KOMMYHHUKAIUH, CIOCOOHOCTh K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

® COIMAIbHBIX HABBIKOB, BKJIFOUYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHHUS C JAPYTMMH JIFOJIbMHU,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemaTb KOH(PIUKTHI.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHHS Y4eOHOro mnpeamera «bHoorusy) BKIIOYAIOT: 3HAUUMBIE
s GOPMUPOBAHUA  MHUPOBO33PEHHUS]  OOYYAIOIIMXCS  MEXAUCUUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOlIeHayYHbIE TOHSATHUS, OTpPa)XKAroIIUe IIEIOCTHOCTh HAYYHOW KapTHHBI MHpa U CIEUU(PUKY METOJ0B
MO3HAHMS, HUCIHOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SIBJIEHUE, IMPOIeCC, CUCTEMA,
Hay4yHbIi (aKT, MPHUHINI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeJI0BaHUE, HaOIOJEHHE,
U3MepeHue,  OKCIePUMEHT W Jp.);yHUBepcalbHble  ydeOHble  JecTBUS  (TO3HaBaTeNbHEIE,
KOMMYHHKATHBHBIC, PETYISTHUBHBIE), oOecneunBaromue GpopmupoBanue GyHKIUOHATHHONW TPAMOTHOCTH H
COIIMANIFHOM KOMIETEHIIMH OOy4YaloUIuXcs; CIOCOOHOCTh OOYYalOMIMXCS HCIOJIb30BaThbOCBOCHHBIE
MEXJIUCIUITMHAPHBIE, MHUPOBO33pEHUYECKHE 3HAHHWS H YHHBEpCaJbHble Yy4YeOHbIE JICHCTBUS B
MO3HABATENbHOU U COIIMANBHON MPAKTUKE.

MeTaHpe,Z[MeTHLIC PE3yiIbTaTbl OCBOCHUS HPOTrpaMMbl CPCIAHCTO O6H_ICFO 06p3.30BaHI/ISI JOJDKHBI
OTpaXKarTh:
OBJ'Ia,Z[eHI/IC YHUBCPCAJIIbHBIMHA y"IC6HBIMI/I MO3HABaTEIbHBIMH ACHCTBUSIMU:



0a30Bble JOrHYecKHe el cTBUA:

® CAaMOCTOATENBHO (POPMYIHPOBATH U AKTYAJIM3UPOBATH MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

® IICTIOJIb30BAaTh IPU OCBOCHHM 3HAHWU NPUEMBI JIOTUYECKOTO MBINUICHHS (aHalu3a, CHHTE3a,
CpaBHEHHMs, KIacCU(pHUKAIUU, 0000IICHNUs), PACKPHIBATH CMBICT OMOJIOTUYECKUX MOHSATHHA (BBLACTATH MX
XapaKTepHbIE MPU3HAKY, YCTAHABJIMBATh CBS3U C IPYTUMH MOHATUSAMN);

® OTIpE/ICNATh LM JACATENIbHOCTH, 33/aBas MapaMeTpbl M KPUTEPUHU HMX IOCTHXKEHHS, COOTHOCHTH
Pe3yAbTATHI JESITEIBHOCTH C TIOCTABICHHBIMU LIEIISMU;

® IICTIOJIF30BATh OMOJIOTHYECKUE TIOHATHS ISl 0ObICHEHHS (PAKTOB U SBICHUI )KUBOM MTPUPOIBI;

® CTPOWTH JIOTUYECKUE pACCYKACHUS (MHAYKTUBHBIC, [I€AYKTHBHBIC, MO AaHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH H TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOUEHUS;

® IPUMEHSTh CXeMHO-MOJICTTbHBIE CPEICTBA ISl IPEACTABICHHUS CYIIECTBEHHBIX CBSI3€i M OTHOIICHUI
B M3y4aeMbIX OMOJIOTHYECKIX 00BEKTaxX, a TAaKXKe MPOTUBOPEUNI pa3HOTO POJIA, BHI SIBICHHBIX B PA3IMYHBIX
WH(POPMAIMOHHBIX HCTOYHUKAX;

e pa3pabaThIBaTh IUIAH pEIICHHs MTPoOIeMbl C Y4ETOM aHaiHM3a HMEIOIIUXCS MaTepHAIbHBIX H
HEMaTepPHAJIBHBIX PECYPCOB;

® BHOCHUTh KOPPEKTHBHI B JIESTEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3YJHTATOB IIEIISIM, OIICHUBATH
PUICKH TTOCIIEICTBUH IEATEILHOCTH;

® KOOPJMHUPOBATh ¥ BBIOJIHATH PadOTY B YCIIOBHSAX peambHOTO, BUPTYalIbHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

® pa3BUBATh KPEATHBHOE MBIIIUICHUE MTPH PEIICHUN )KU3HEHHBIX MTPOOIIEM;

0a30Bble Mccie/10BaTelIbCKHe 1eHCTBUA:

®BJA/IETh HABBIKAMH y4eOHO-HMCCIIEOBATENBCKOM W TPOCKTHOW  JESTEIhHOCTH, HAaBBIKAMH
paspernienus mpooieM; 06JagaTh COCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY METOJIOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3InYHbIX METOA0B MTO3HAHHUS;

® IICTI0JIb30BATh PA3JIMYHbIE BU/IbI JESTEIBHOCTH 10 MOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpPIpETallly,
IpeoOpa3oBaHUI0O M TNPUMEHEHUIO B Y4eOHBIX CUTYyalMsX, B TOM YHCIE IPU CO3JaHUM Y4EOHBIX H
COLIMANIBHBIX MPOEKTOB;

e GopMUpPOBaTh HAY4HbI THUI MBIIUICHUS, BJIAJETh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMU
MOHATUSAMHU U METOJAMH;

® CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 337a4ll B 00pa30BaTENbHOMN NEATEIBHOCTH U KM3HEHHBIX
CUTYaLUsX;

® BBISIBJIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJU3UpPOBaTh 3a/ady, BBIABUIaTbh FMIOTE3Y €€
peleHus, HaXOJIUTh apryMEHThl Ui JIOKa3aTeIbCTBA CBOMX YTBEP)KICHUHM, 3aJaBaTh IapaMeTpbl U
KPUTEPHH pELLEHHUS;

® AaHAJIM3UPOBATh IOJIYYCHHbIE B XOJ€ PEUICHUs 3a7ayd pe3yibTaTbl, KPUTHYECKH OLIEHUBATh HUX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX YCIOBUSX;

® 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

® OCYILLECTBJIATh LEJICHANPABICHHBIA  IOMCK  IIepeHoca  CPeICTB M CIIOCOOOB JeHCTBHS B
po(hecCHOHANBHYIO Cpeay;

® yMETh MIEPEHOCUTH 3HAHUS B [103HABATEIbHYIO U IIPAKTUYECKYIO O0IACTH KU3HEAEATEIIbHOCTH;

® yMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MTPEIMETHBIX 001acTeil;

® BBI/IBUT'aTh HOBBIE HJIEH, Mpe/ularaTb OPUTHHAIbHbBIE MOJXOAbl U PEHICHUs; CTaBUTh MPOOJIEMBbI U
3aJjauy, JIOMyCKAIOI1e albTepHATUBHbIE PELICHUS;

AelicTBHuA 10 padore ¢ uHGopmanuei:

® OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOUHUKAX HMH(pOpMaIUM (TeKcTe ydyeOHOro mocoOusi, Hay4yHO-
MOMYJISIPHOM JUTEepaType, OMOJOrMYECKHX CIOBapsX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WutepHere), aHamu3upoBaTh HMH(OPMAIMIO DPA3IMYHBIX BUAOB U (OPM MpenCTaBICHHS, KPUTHYECKH
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

¢ hopMyIMPOBATH 3aMPOCHl U MPUMEHATh Pa3IUnYHbIE METObI P MOMCKE U 0TOOPE OHOIOTHYECKOM
uH(popManny, He0OOXOUMOI [T BBITIOJIHEHUS yUeOHBIX 33/1a4;

enpuoOpeTaTh  OMNBIT  WCIOJB30BaHHUA  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEpILEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCMOJIb30BAHUS PA3IMUHBIX MOMCKOBBIX CUCTEM;




® CAMOCTOSATEJIBHO BBIOMPATh ONTHMAJIbHYIO (POpPMY MpeaCTaBICHHS OHMOJIOrMYEcKONW HH(OpMAIIH
(cxemsl, rpaduku, TMarpamMMbl, TAOJIHUIIBI, PUCYHKH H Jp.);

® IICTIOJIb30BATh HAYYHBIM S3bIK B KaueCTBE CPEACTBA MpH paboTe ¢ OMOJIOTHYECKO MH(pOpManueit:
NPUMEHATh XUMUYECKUE, PU3NYECKHe U MaTeMaTUYeCKHe 3HAKM W CHUMBOIBI, (PopMyssl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJI30BATh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;

®BJIAJICTh HABBIKAMM PACIIO3HABAHUS W 3alUTHl WH(pOpManuH, HH(GOPMAIMOHHON Oe30MacHOCTH
JMYHOCTH.

OsJiajieHNe YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMH /1€l CTBUAMU:

o0ueHue:

® OCYIIECTBIISITh KOMMYHUKAIIMM BO BCeX c(epax >KM3HU; aKTUBHO YYacTBOBATH B JUAIOTE HITH
IMCKYCCHH TI0 CYHIECTBY OOCYKIaeMoW TeMbl (yMEHHE 3aJaBaTh BOIPOCH, BBICKAa3bIBATH CYKIACHUS
OTHOCHTEIIHO BBITIOJHEHHS TpEAaraeMoi 3aJadd, yYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3HMIIUN
JIPYruX y4aCTHUKOB JIMAJIOTA WM JUCKYCCHUH);

e pacro3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHS, IMOHWMATh 3HAUEHHE COIMAJIBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CHUTYallMid; YMETb CMATYaTh KOHQIUKTHI W BECTH
MIEPErOBOPHI;

® BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOMICHWST W B3aUMOJICHCTBUS; TIOHUMATh HAMEpPEHHs IPYTuX
JIO/IeH, TIPOSIBIISATh YBAKHUTEIBHOE OTHOIIEHHE K COOECeIHUKY W B KOPPEKTHOH (opme (hopMymHpoBaTh
CBOM BO3PaXKCHHS,

® pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MC- MOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

COBMECTHAS JIeATEeJbHOCTh:

® IOHUMATh M HCIIOJIF30BaTh MPEHMYIIECTBA KOMaH/JIHOW W MHIMBHUIyaTbHONH PaOOTHI MPH PEIICHUH
Ouonoruueckod  mpoOsieMbl, O0OOCHOBBIBaTH  HEOOXOJUMOCTh IPHUMEHEHHUS TPYNNOBbIX  (opM
B3aUMO/ICHCTBUS MPU pelIeHUH yueOHOl 3a1auH;

®BHIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBMM ¢  yd4yéToM OOIIUX HHTEPECOB H
BO3MO’KHOCTEH Ka)KJOT0 4ieHa KOJUIEKTHUBA;

® IPUHUMATH 1[€JIb COBMECTHOHN IEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTH)KEHHUIO: COCTABJIATh IUIaH ACHCTBUM, pacipeiensaTh poyiu ¢ yu€TOM MHEHUH y4aCTHUKOB, OOCYXaTh
pe3ybTaThl COBMECTHON PabOTHI;

® OIICHUBATh KAYE€CTBO CBOETO BKJIAJA U BKJIaJa KaKAOTO yJaCTHUKA KOMaH/bl B OOLIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

eIIpe/JlaraTh HOBBIC IPOEKThbl, OLIEHUBaThb WUAEU C T[O3MLUUMU HOBMU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

® OCYILLECTBJIATh IO3UTHUBHOE CTPATEIMYECKOE IOBEJECHUE B DPA3JIMYHBIX CUTYalUsX, MPOSBIATh
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OBJia/ieHHe YHUBEPCAJIbHBIMY PeryJISTHBHBIMY el CTBHSIMU:

CAMOOPIraHM3aNNSA:

® IICTI0JIb30BaTh OMOJIOTUYECKHE 3HAHUS Ui BBIABJICHHUS NPOOJIEM M UX pElleHUs B )KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

® BEIOMPATh HA OCHOBE OMOJIOIMUYECKUX 3HAHUM L[EJIeBbI€ U CMBICIIOBBIE YCTAHOBKU B CBOUX JEUCTBUSAX
U TIOCTYIKaX IO OTHOILEHUIO K )KUBOM IPUPOJIE, CBOEMY 370POBBIO U 3JI0POBBIO OKPY)KAIOIIHUX;

® CaMOCTOSTEJIBHO OCYLIECTBIATh [MO3HABATEIbHYIO JIESTEIbHOCTh, BBISBIATH MPOOJIEMBI, CTAaBUTh U
¢dbopMynupoBaTh COOCTBEHHBIE 3a7]a4ll B 00pa30BaATEIbHON eI TEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;

® CAaMOCTOSATENIBHO COCTaBIATh IUIAH pelIeHUs NpoOieMbl C YY€TOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTEHUH;

® 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

® PaCHIMPATH PAMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

e Jie7IaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

® OIICHUBATh MPUOOPETEHHBINH OIBIT;

 criocoOCTBOBATh ()OPMHUPOBAHUIO U MPOSIBICHUIO ITUPOKON SPYIUIIMU B Pa3sHbIX 00NACTAX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD;

CAMOKOHTPOJIb:

® 1aBaTh OIICHKY HOBBIM CUTYaIMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yabTaTOB LETIM;




®BIIA/ICTh HABBIKAMH I[I03HABATEIBHON pedlekcnn Kak OCO3HaHUS COBEpIIACMBIX JEHCTBUU U
MBICIIUTEBHBIX IPOIECCOB, X PE3YJIbTATOB U OCHOBAHUI; UCIIOJIb30BATh MPUEMBI PEIICKCHH ISl OT[CHKU
CUTYalllH, BBIOOPA BEPHOTO PEIICHHUS;

® YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUIEHHUS 10 UX CHUKEHUIO;

® IPUHUMATHh MOTUBBI U aPTYMEHTBI IPYTHUX [PU AHAIU3E PE3YyJIbTATOB AEATEIbHOCTH;

NPUHSATHE ce0s U IPYIUX:

® IPUHUMATD €051, MOHUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

® IPUHUMATh MOTUBBI U APTYMEHTBI IPYTHUX [PU AHAIU3E PE3YyJIbTATOB AEATEIbHOCTH;

® IPU3HABATH CBOE MPABO U MPABO JAPYrHX Ha OIINOKH;

® Pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3HUIMH IPYrOTO YeJIOBEKa.

IIPE/IMETHBIE PE3YJIbTATBI

10 knacc

IIpeaMeTHbIE pe3yJbTATHI 0CBOEHUS YUeOHOT0 NpeaMeTa «buoaorus 10/2KHbI 0TPAKATh:

1) chopMHUpPOBAHHOCTH 3HAHMK O MECT€ M pOJH OHMOJOTHHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAyYHOW KApTHHBI MUpa U HAYYHOTO
MHPOBO33PEHHUS; O BKIAJAEC POCCUICKMX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUU;
(YHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKA ISl PEIISHUS KU3HEHHBIX 33]1a4;

2) yMEHHE pacKpbIBaTh COJCpP)KAHWE OWOJOTUYECKUX TEPMUHOB W TOHSTHHA: >KU3Hb, KIIETKA,
opraHu3M; MeTaboau3M (0OMEH BeleCTB M TNPEBpaIleHHe HHEPruH), romMeocTa3 (caMmoperymsius),
YpOBHEBasl OpraHu3alusl >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (PENPOIyKIIHs), HACIEICTBEHHOCTD,
W3MEHYUBOCTh, POCT U Pa3BUTHUE;

3) ymeHue uznaratb OHOJIOTHUYECKUE TeOpUH (KJIETOYHAs, XpPOMOCOMHAsI, MyTallMOHHAs, LIEHTpaJIbHas
JorMa MoJieKyisipHoi Ouosiorun), 3akoHsl (I. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o
[IEHTpax MHOTOOOpasusi U MPOUCXOXKIACHH KyIbTYpHBIX pactennii H. . BaBuioa), onpeaensTs rpaHUIIbI
UX IPUMEHUMOCTHU K )KUBBIM CUCTEMAM;

4) yMeHue BiaJleTh METOJaMH HAy4yHOTO MO3HAaHUS B OMOJIOTMM: HAOIIOJEHHE W OMHUCAaHUE >KUBBIX
CHCTEM, MPOLIECCOB U SBJICHUI; OpraHu3alus U MpoBeIeHuEe OMOIOTMYECKOro SKCIIEPUMEHTA, Bl IBUKCHHE
TUIOTE3bl; BBISBICHUE 3aBUCUMOCTH MEXIY MCCIEAYEMBIMH BETUYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX
pe3yNbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHATUH, TEOPUl M 3aKOHOB; yMEHHUE JeNlaTh BBIBOJABI Ha
OCHOBAHUU TMOJYYEHHBIX PE3YJIbTATOB;

5) yMeHHe BBIIENATH CYIIECTBEHHbIE IPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U 3YKApUOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHMW3MOB; OCOOCHHOCTH IPOLIECCOB: OOMEHAa BELIECTB U IIpe
BpAIlleHUsI PHEPTUU B KJIETKE, (POTOCHMHTE3a, MIACTUYECKOTO0 M HHEPreTHYeCKOro oOMeHa, XeMOCHUHTE3a,
MHUTO3a, M€i03a, OIJIOJOTBOPEHHU S, Pa3MHOKEHHUS, MHAUBHIyaIbHOTO Pa3BUTHsI OpraHiu3Ma (OHTOreHe3);

6) yMeHHe MPUMEHSATH MOJIyYeHHbIE 3HAHUS IJI1 OObSICHEHUS OMOJOTMYECKUX MPOLIECCOB U SIBICHUIA,
JUIA TIPUHSATHS MPAKTUYECKUX PEUICHU B IMOBCEIHEBHOW XM3HU C IENbl0 oOecriedeHusl 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3/I0POBbSI OKPY)KAIOIIMUX JOJCH, COOMIOJCHHS HOPM TPAaMOTHOTO TIOBEJICHHS B
OKpY’Karolllei TpUPOJHOH cpenie; TOHUMaHue HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTH)KEHUN COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOTHH ISl pallMOHAIBHOTO MPUPOIOTIOIb30BaHNUS;

7) yMeHue pelaTh JIeMEHTapHbIE T€HETUYECKUE 3aJauyd Ha MOHO- W JUTHOPUAHOE CKpEelMBaHUE,
CIICTJICHHOE HACJIEJOBAaHHE;, COCTaBISATh CXEMbl MOHOTHMOPUIHOTO CKpPELIMBAaHUS [UIsl TPEICKa3aHUs
HaCJIeIOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

8) yMeHHEe BBIMOIHSITH JIa0OpaTOpHbIE U MPaKTUYECKHe paldoThI, COOMIOAATh MpaBuia mpu padoTte ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHUEM;

9) yMmeHHe KPUTUYECKHM OIEHHBaTh W HWHTEPHIPETUPOBATh HH (OpMAIHI0 OHOJIOTHYECKOTO
COJIep’KaHus, BKJIIOYAIONIYIO TICEBJ0 HAy4YHblE 3HAHWS W3 pa3MUyHbIX HcTouHMKOB (CMU, nHaydHo-
MOMYJISIPHBIE MaTepUaibl); STUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH, MEAUIIMHE,
OMOTEXHOJIOTUH;

10) ymenue co3naBath COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHMS, 00001Ias OHOIOTHIECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX UCTOYHHUKOB, TPAMOTHO HMCIIOJIB30BaTh MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenmetHbie pe3ynpTaThl ocBoeHUs mporpaMMbl COO mo 6uonoruu Ha 6a30BOM YPOBHE BKIIOYAIOT
cnenuduueckue g yaeOHoTo peameTa «bronorus» HaydHble 3HaHUSA, YMEHHUS U CIOCOObI IeHCTBUI TIO
OCBOCHHIO, MHTEPHpETAld W MpeoOpa3oBaHUIO 3HAHWUN, BUABI JEATEIBHOCTH TO TOIYYCHHIO HOBOTO



3HAHWS W PUMCHEHHIO 3HAHWN B PA3NIMYHBIX YUEOHBIX CHTYAlMsIX, & TaKXKE B PEATbHBIX >KHU3HCHHBIX
CUTYaIusIX, CBS3aHHBIX C OWOJIOTH €.

11 kaacce

IIpenmeTHbIe pe3yJIbTATHI OCBOEHUS] Y4eOHOT0 MpeaMeTa «BHOJIOTH» T0TKHBI 0TPAKATD:

1) chopmHupOBaHHOCT, 3HAHUH O MECT€ W pOJIM OHOJIOTHM B CHCTEME HAyYHOTO 3HAHUSI
€CTECTBCHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTCCTBCHHO-HAYYHOW KAPTHUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS; O BKIAJAE POCCHUHCKMX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATLHOM I'PAaMOTHOCTH YeJIOBEKA JIJISl PEIICHHMSI )KU3HEHHBIX 33]1a4;

2) yMEHHE pacCKpbIBaTh COJCpXKAHWE OHOJOTMYECKMX TEPMHHOB W TOHSTHN: BHJ, TMOMYJIAIHS,
reHO(OHI, HBOJIIOLUS, JBWXKYIIWE CHIBI ((aKTOpbl) 5SBOJIONWH, TPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUE, FKOJIOTHIECKUE (PAKTOPBI, SKOCUCTEMA, TIPOIYIICHThI, KOHCYMEHTBI, PEIYICHTHI, TN
MATaHUSI, KOJIOTUYECKas MUpaMujia, OMOTreo1eHo3, onocdepa;

3) yMeHHe u3jarath OMOJOTHYECKUe Teopuu (dBoJronuoHHas Tteopus Y. JlapBuHA, CHHTETHYECKas
TEOpHUsl SBOJIOLNM), 3aKOHBI M 3aKOHOMEpPHOCTH (3apopsiimieBoro cxojactBa K. M. bopa, yepenoBanus
IJIaBHBIX ~ HampaBieHud u  myred  sBomonmu A. H. CeseprioBa, ydenuss o Ouocdepe B. U.
Bepnajickoro), onpeaensTh TpaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

4) yMmeHue BIaJeTh METOJaMHU HAYYHOTO TO3HAHUS B OMOJIOTMH: HAOJIOJICHUE U OIMMCAHHE >KUBBIX
CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aIlis U MPOBEACHNE OMOJOTHIECKOTO IKCIIEPUMEHTA, BBIIBIIKCHUE
TUTIOTE3bI; BBIABIICHUE 3aBUCHMOCTH MEXKIY HMCCISAYEMBIMH BEIUYHHAMHU, OOBSICHCHHE TIOTYyYCHHBIX
pe3yJbTAaTOB, WCIOJIH30BAaHHBIX HAYYHBIX TIOHSITHN, TEOPUH W 3aKOHOB; yYMEHHWE JellaTh BBIBOJBI Ha
OCHOBAHWU TIOJTYUYEHHBIX PE3yIbTATOB;

5) yMeHHe BBIIENATH CYIIECTBEHHBIE MPH3HAKK CTPOEHHUS OHMOJIOTHYECKUX OOBEKTOB: BHIOB,
MOMYJISIIUM, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYyLIEHTOB, OHOr€OlIEHO30B U SKOCHUCTEM; OCOOEHHOCTH
MPOLIECCOB: HACJIEICTBEHHOU W3MEHYHMBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHUs,
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB, ACHCTBHS 3KOJIOTHUECKUX (PAaKTOPOB HA OPraHU3Mbl, IEPEHOCA BEIIECTB
U TOTOKAa HSHEPrUU B HKOCHCTEMax, AHTPONOIEHHBIX H3MEHEHHH B HKOCHCTEMAax CBOEH MECTHOCTH,
KPYTroBOpOTa BEIIECTB M OMOT€OXUMHUUYECKHX ITUKIIOB B Onocdepe;

6) yMeHHe MPUMEHSTh TMOJyYeHHbIC 3HAHUS JUTS OOBSICHEHHsI OMOJIOTMYECKUX MPOIIECCOB U SBJICHHH,
JUI TIPUHSTHS MPAKTUYECKUX PEHICHUI B MOBCEIHEBHOM JKM3HM C IIeJIbl0 o0OecredeHus 0e30MacHOCTH
CBOET0 370POBbsl U 3JI0POBbS  OKPYXKAIOLIUX JIIOJEH, COOMIOAEHUSI HOPM TpPaMOTHOTO MOBEACHUS B
OKpY’Karollleil TpUPOJIHOH cpenie; MOHUMaHue HEOOXOIMMOCTH HCIOJIb30BAHUS AOCTH)KEHUN COBPEMEHHOM
OMOJIOTHH 7Sl PallMOHATILHOTO MPUPOI0IOIB30BaAHUS;

7) yMeHHUEe peliath 3JIeMEHTapHbIC OMOJIOTHYECKHE 3a/1a4i, COCTABIATh CXEMbI MEPEHOCA BEIIECTB U
SHEPruM B 3KOCUCTeMaXx (LIeTH MUTaHMUs);

8) yMeH#He BBINOJIHATEH Ja00OpaTOPHBIC M MPAaKTHUECKHE paboThI, COOM0ATh MpaBMIa Mpu padboTe ¢
y4eOHBIM M JIa0OPaTOPHBIM 000PYJIOBAHUEM;

9) yMeHHMe KPUTHYECKH OIICHUBaTh W HHTEPIPETHPOBATH HH- (OPMAIUIO OHOJOrHYECKOTO
COJIep’KaHus, BKIIIOYAIOUIYIO TICEBJO- HAy4yHbIe 3HAHUS U3 pa3IU4HbIX ucTouyHUKOB (CMMU, HayuHo-
MOMYJISIPHbIE MaTepHallbl); paccMaTpUBaTh TJ00AbHBIE 3KOJOTHYECKHE MPOOIeMbl COBPEMEHHOCTH,
(hopMHPOBATH MO0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HULIUIO;

10) yMEHUE CO37aBaTh COOCTBEHHBIE MUChbMEHHbBIC u YCTHBIE cooO1eHus,
000011a501M0OTHYEeCKYIONH(DOPMAIIMI0 U3 HECKOJIbKUX  HCTOYHHKOB,  TPaMOTHO  HCIIOJb30BaTh
NOHATUIHBIN anmnapaT OHOJIOTHH.

Il. COAEP’) KAHUE YYEBHOI'O IPEAMETA «bHOJIOT U5



10 KJTACC
1 4 B Henento, Bcero 34 4, u3 HUX | 4 — pe3epBHOE BpeMs

Tema 1. buosorus kak Hayka (2 4)

buonoruss kak Hayka. CBsi3p OHOJOTMH C OOIIECTBEHHBIMH, TEXHUYCCKUMH | JIPYTHMH
€CTeCTBEHHBIMH HayKaMH, (QuiIocopuei, STUKOH, ICTeTUKON 1 mpaBoM. Posib Guosiornu B GopMHpPOBAHUHT
COBPEMEHHON Hay4HOW KapTuHbl Mupa. Cucrtema OHOJOTHYECKHUX HayK. MeToabl TO3HAHUSA >KHUBOU
npupoabl (HaONIO/IEHUE, SKCIEPUMEHT, ONMCaHUEe, H3MEpeHHe, Kilaccuukauus, MOAEIUPOBAHUE,
cTaTUCTHYeCKast 00paboTKa TaHHBIX).

Jlemoncmpayuu:

Hlopmpemovi: Y. Japsun, I. Menoenv, H. K. Konvyos, [oc. Yomcon u @. Kpux. Tabauysl u cxemoi:
«Memoowvl no3nanus HcuBoU NPUPOObLY.

Jlabopamopuvie u npakmuueckue pabomai:

Ipakxmuueckaa paboma Ne 1. «Hcnonvszoganue pasznuunslx Memooos npu usydenuu OUoI0SUYecKux
00beKmos».

Tema 2. /Kusble cuctembl 1 ux opranusanus (1 4)

XKusble cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHust Omosioruu. OTIIMYHE KUBBIX CHCTEM OT
HEOpraHnuecko mpupoapl. CBOMCTBA OMOCHCTEM M WX pa3HOoOOpa3ue. YPOBHU OpraHM3aIluu OHOCHCTEM:
MOJIEKYJISIPHBIA, OPraHOMIAHO-KJIETOYHBIN, OPraHU3MEHHBIN, MOMYIALMOHHO-BUAOBOM, 3KOCUCTEMHBIN
(6buoreoneHOoTUYECKUH ), OMOC(EPHBI.

Hemoncmpayuu:

Tabnuybr u cxemvl: «OcHOBHbIE NPUSHAKU IHCUSHUY», «YPOBHU Opeanuzayuu HCUuol Npupoobly.
Obopyoosanue: mooenv monexyvt JJTHK.

Tema 3. XuMu4ecKuii cOCTaB ¥ CTPOeHHUE KJIETKH (8 1)

XHWMHMYECKUN COCTaB KJIETKU. XHMHUUYECKHE JJIEMEHTBI: MAKpOJJIEMEHTHI, MUKPOJIEMEHThI. Bona n
MHHEpaJbHble BemecTBa. @DOyHKIUMM BOABI M MHMHEpPAJIbHBIX BewmecTB B KkieTke. [lomnepxanue
OCMOTHYECKOT0 OaiaHca.

benku. CocraB m cTpoeHune OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. He3zameHumble u
3aMEHUMbIE AMUHOKHUCIIOTHI.

AMUHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBON MOJEKyJbl (IIepBUYHAS, BTOpUYHAS,
TpPETHYHAsl U YeTBEPTHUHAS CTPYKTypa). XUMHUUYECKHE CBOWCTBA OenkoB. buonornueckue pyHKunu GEnKoB.

®epMeHThl — Ouosiornyeckue karaauzatopsl. CTpoeHue ¢pepMeHTa: akTUBHBIN IIEHTp, cyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunsl. OTinunst epMEeHTOB OT HEOPraHUYECKHX KaTalu3aTOPOB.

VYrieBoapl: MOHOCaxapubl (TIIFOKO3a, pr03a M Ie30KCHpru003a), Tucaxapuasl (caxaposa, JIaKTo3a) u
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, eJUTi0J03a). buonornueckue (yHKIMH YTIEBOIOB.

Jlunuael: Tpurauuepuasl, ¢ochomunuael, crepounsl. [uapodunsHO-rUAPOGOOHBIE CBONCTBA.
buonoruueckue pynkuu nunuaos. CpaBHEHUE YIIIEBOJOB, OCIKOB U JIMIHIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotel: JJHK u PHK. Hykneotnnsl — MOHOMEpBI HYKI€MHOBBIX KUCIOT. CTpoeHue
u ¢pyukun JJHK. Crpoenune u ¢pynkunu PHK. Bunst PHK. AT®: ctpoenue u QyHKIUU.

Hutonorus — Hayka o kierke. KiierouHnas teopusi — mpuMep B3auMOJCHCTBHS uaed U (pakToB B
Hay4HOM MO3HAHUHU. MeTObl U3yUeHUS KIIETKH.

Knetka kak nenoctHas xuBas cuctema. OO0Ine Npru3HaKU KIETOK: 3aMKHYTasi HapyKHas MeMOpaHa,
mounekynbl JIHK xak renernueckuit anmapar, cucrema CHHTe3a Oenka.

Tunsl KIETOK: dyKapuoTHUECKass U MpokapuoTudeckas. OCOOCHHOCTH CTPOEHHS MPOKAPHOTHYECKON
knetku. Kiierounas crenka Oakrepuil. CTpoeHHe »ykKapHOTHUYECKOW KieTKH. (OCHOBHBIE OTIHYHUS
pacTUTENIbHOMN, )KUBOTHOM 1 TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYPBl KJIETOK — KJETOYHas CTEHKa, TJIMKOKAIUKC, WX (QYHKIHH.
[Mnazmatudeckass MmemOpaHna, e€ cBoiictBa u ¢yHkuuu. [{uTornasma u e€ opranouapl. OqHOMEMOpaHHBIE
opranouabl kinetku: OIIC, anmapat ['onbmxu, nuzocomsbl. [lomyaBTOHOMHBIE OpPraHOUABI KIIETKH:
MUTOXOHAPHUH, TutacTuAbl. [IpoucxoxaeHne MUTOXOHIpUN H TacTuA. Buapl mmactun. HememOpaHHBIe
OpraHoOUbl KJIETKU: PHOOCOMBI, KIETOYHBIM IEHTP, IEHTPUOJU, PECHUYKH, KIYTUKUA. DYyHKIUH
OpraHouIoB KJeTKU. Bxmiouenus. SAapo — perynaropHbiil neHTp kieTku. CTpoeHue sjapa: siaepHast
000J109Ka, KapUOTIa3Ma, XPOMATHH, SAPBIIIKO. XpOMOCOMBL TpaHCTIOPT BEUIECTB B KIETKE.



Jlemoncmpayuu:

Hlopmpemvi: A. Jleseneyk, P. I'yk, T. [lleann, M. [llneuioen, P. Bupxos, [oc. Yomcon, @. Kpux, M.
Yunkune, P. ®panxnun, K. M. Bap. /luacpammol: «Pacnpedenenue xumuueckux 21eMeHmMos8 8 He HCUBOU
npupodey, «Pacnpeoenenue XUMU4ecKux 21eMeHmo8 8 HCUGOU NPUpooey.

Tabnuyer u cxemvl: «llepuoouveckas mabauya xumuueckux snemenmosy, «Cmpoenue Mo.eK)vl
800bly, «buocunmesz bOenka», «Cmpoenue monexynvt deika», «Cmpoenue gepmenmay, «Hykieunosvie
kucnomol. J[HK», «Cmpoenue monexyiot AT®», «Cmpoenue sykapuomuueckou xiemxuy», «Cmpoenue
acusomnou kiemkuy», «Cmpoenue pacmumenvrou kiemkuy, «CmpoeHue npoKapuomuuecKkol KiemKuy,
«Cmpoenue si0pa knemkuy, « Yeneeoowy, «/Iunuowviy.

Obopyodosanue: c6emogol MUKPOCKON, 000py008aHue 0/ NPUeomo8ieHust NOCMOSHHbIX U 6DEMEHHbIX
MUKPONpenapamos; MuKponpenapamul pacmumenbHbulX, HCUBOMHBIX U OAKMEPUATbHBIX KIEMOK.

Jlabopamopnvle u npakmuyeckue pabomol:

Jlabopamopnas paboma Ne 1. «H3yuenue kamarumudeckol akmusHocmu epmenmos (na npumepe
amMuna3vl Ui Kamanasol)y.

Jlabopamopuas paboma Ne 2. «H3yuenue cmpoerus KiemoK pacmeHutl, HCUBOMHuIX U bakxmeputl noo
MUKPOCKONOM HA 20MO8bIX MUKPONPENapamax u ux onucanues.

Tema 4. /KuzHeneaTeJbHOCTD KJIeTKH (6 4)

OOmeH BemecTB, WM MeTa00JM3M. ACCUMIIIANMS (IUIACTUYECKUM OOMEH) W JAMCCHUMUWIISITUS
(’HEepreTuyeckuii 0OOMEH) — JIBE CTOPOHBI €IUHOTO Mporecca MeTradomm3mMa. Poias 3aKOHOB COXpaHEHHsI
BEIIIECTB ¥ DPHEPTUHU B MOHUMAaHUU MeTa0om3Ma. Tumbel oOMeHa BemecTB: aBTOTPOGHBIN U TeTepOTPOPHBIA.
Pons depmenToB B 0OMEHE BEMIECTB M TPEBpalleHUH SHEpruu B KkieTke. DotocuHTe3. CBeroBas u
TeMHOBasi (as3pl ¢porocuHTe3a. Peakuuu QoTtocuHTeza. DPPeKTUBHOCTH (OTOCHHTE3a. 3HAUEHUE
(dboTocuHTe3a A5 KU3HU Ha 3emie. BrnusHue ycnoBuit cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMIEHUS €r0
MPOJAYKTUBHOCTH y KYJIBTYPHBIX pAacTEHHUH XEMOCHHTE3. XEMOCHMHTE3UPYIOIIHEe OakTepuu. 3HAaUCHHUE
XeMOCHHTE3a JIJIS J)KU3HU Ha 3emiie. DHEePreTUUecKrii 0OMeH B KJIeTKe. Pacieruienre BeecTB, BhIICICHIE
U aKKyMyJIMpPOBaHHE 3HEPIHMM B KJETKe. JTambl dHepreruyeckoro oomena. ['mukonus. bpoxenue u ero
BU/IBL.

Kucnoponnoe oxucienue, wid kierouHoe Jpixanue. Okuciau TenbHOE (QochopuiupoBaHue.
D} PeKTUBHOCTH IHEPTETHISCKOTO OOMEHA.

Peaknun matpuunoro cunte3a. I'enernueckas umHdopmanusa u JIHK. Peamusamus renermueckoit
nHpopManuu B KJIEeTKe. | 'eHeTUUeCKuii Ko U ero cBoicTBa. TpaHckpunius — MarpuuHblid cuate3 PHK.
Tpancnsiuss — OuocunTe3 Oenka. Jtambl TpaHciasuuu. KoaupoBanue amuHokucioT. Ponb pubocom B
ouocunteze Oenka. Hexnerounsle ¢opMmbl xu3HM — BHUpychl. Hcrtopus otkpbeiTus BupycoB (.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS M KM3HEHHBIH LUK BUPYCOB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX M 4YEJOBEKa, BbI3bIBaeMble BuUpycamu. Bupyc wummyHonedunura uvenosexka (BUY) ——
Bo3Oymutrens  CIIMJa. OOparHas TpaHCKpWMNIUs, peBepraza W  uHTerpaza. lIpodwunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHU.

Jlemoncmpayuu.

Ilopmpemui: H. K. Konvyos, /[. U. Heanosckuu, K. A. Tumupszes.

Tabnuyst u cxemvl: « Tunvl numanusy, «Memabonuzmy, «Mumoxonopusy, « IHepeemuyecKkuti 0OMeHy,
«Xnoponnacmy, «@omo cunmesy, «Cmpoenue [JHK», «Cmpoenue u ¢hynxyuonuposanue 2enay, « Cunmes
benxay, «l'enemuueckuii ko0», «Bupycery, «baxmepuoghazuy, «Cmpoenue u HCU3HEHHBIN YUK 8UpPYCA
CIIH]/la, 6axmepuoghazar, « Pennuxayus JJHK».

Obopyoosanue: mooenu-annauxayuu «Yoeoenue JHK u mpanckpunyusy, «buocunmes 6enka,
«Cmpoenue knemxuy, mooenv cmpykmypul JJHK.

Tema 5. PazMHOKeHHe 1 MHANBHIYaJbHOE PAa3BUTHE OPraHU3MOB (5 1)

Knerounslil uki1, win xu3HeHHbIN nuKn kietku. MHaTepdaza u mutos. Ilpoueccsl, nporekaromiye B
uHTepdasze. Perummkanus — peakius matpuuynoro cuHte3a JIHK. Crpoenne xpomocom. XpoMOCOMHBIN
HabOp — KapHOTHUI. JUIUIONIHBIN U TraryIOUIHBIN XpOMOCOMHBIE HAOOPbl. XpoMaTtuasl. Llutonornueckue
OCHOBBI Pa3MHOXXEHUS U UHIUBUYAJIbHOTO Pa3BUTHUS OPraHU3MOB.

Henenue knerkn — Muto3. Craguu Muto3a. [Ipoueccel, Mpo NCXoAIIKEe Ha pa3HbIX CTAAUSIX MUTO3A.
buosornyeckuii cmbicn muto3a. IIporpammupyemasi rulenb KiIeTkH — anonto3. @opMbl pa3sMHOKEHHS
OpraHu3MoB: Oecrosoe U nojoBoe. Buasl 6ecronoro pa3MHOKEHHUs: JeJIeHHE HaJBOE, TOYKOBAHUE OJTHO- U



MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTUBHOE pa3MHOkKeHUEe. VICKycCTBEHHOE KIIOHMPOBaHHUE
OpraHMU3MOB, €ro 3Ha4YeHHE JUIs celieKuu. [losoBoe pa3MHOXKEHUE, ero oTau4us oT Oecrnojioro. Meiios.
Craguu Mmero3a. IIpouecchl, mpoucxonsduue Ha craausx Meiosa. IloBeneHue xpomocoMm B Meiio3e.

Kpoccunrosep. buonoruueckuii cMmbpIcii U 3HadeHHE Meio3a. ['ameroreHe3 — mporecc oO0pa3oBaHHS
ITIOJIOBBIX KJICTOK Yy JKHBOTHBIX. IlommoBBIC ’KeJle3bpl: CEMEHHHUKH M SIMIHHKH. O6pa3013aHI/Ie U Pa3BUTHC
HOJIOBBIX KJIETOK — ramer (CIepMaro30ouj, AHIEeKIeTka) — clepMaToreHe3 u oorexes. OcoOeHHOCTH

CTPOCHHUS SIMIEKIIETOK U criepMaTo3onioB. OmnonoTBopenue. [lapreHorenes.

WunuBuayanbHoe pa3zButhe (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (AMOpHOreHes). OTallbl
AMOPHUOHAIIBHOTO PAa3BUTHSI Y IIO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYISAIUS, OPTaHOTCHE3.

[TocToMOproHanbHOE pa3BUTHE. THIBI TOCTAMOPUOHAIBLHOTO PA3BUTHSA: MPSAMOE, HEMPSIMOES
(imamHOYHOE). BrusitHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
yponctBa. Poct u pasButrue pacteHuii. OHTOTeHE3 IBETKOBOTO DPACTCHHS: CTPOCHUE CEMEHH, CTaIuH
pPa3BUTHSL

Jlemoncmpayuu:

Tabauywvl u cxemol: «Popmvl pAZMHONCEHUS OP2AHUZMOBY, «/]80lIHOE ONTOOOMBOpEHUE V YBEMKOBLIX
pacmenutiy, «Becemamusnoe pasmmuooicenue pacmenuily, «/lenenue rnemku Oaxmepuily, «CmpoeHue
nonoswvix kuemokxy, «Cmpoenue xpomocomwvly, «Knemounvii yuxny, «Pennuxayus J[HK», «Mumo3sy,
«Metioz», «Ilpsamoe u nenpsamoe pazeumuey, «I amemozcenes y miekonumarowux u yenrosekay, « OcnogHvle
Ccmaouy OHMo2eHe3ay.

Obopyoosanue:  MUKpoOCKon, MUKponpenapamaol «Cnepmamo3oudvl  MIEKONUManue2oy,
«Aiyexnemrxa mrekonumarowe2oy, «Kapuokunes 6 knemxax xopewka aykay», «/enenue kiemkuy, mooenn
JIHK, mooenb memagasznoii Xxpomocombi.

Jlabopamopnvbie u npakmuueckue pabomol.

Jlabopamopnuas paboma Ne 3. «Habnodenue mumosa 6 Kiemrkax KOHYUKA KOPEUKa 1yKa Ha 20Mo8blx
MUKpONpenapamaxy.

Jlabopamopuass paboma Ne 4. «H3yuenue cmpoeHus NONOBLIX KIEMOK HA  20MOBbIX
MUKpONpenapamaxy.

Tema 6. HacjieacTBeHHOCTh M K3MEHYHUBOCTH OPraHu3mMoB (8 u)

[Ipeamer u 3amaum reHeTwku. Mctopus pa3Butus reHeTUKH. Ponb IHUTONOTHH W SMOPHOJIOTUH B
CTAaHOBJICHUU TEHETUKH. BKIaag pOCCHICKHMX M 3apyOCKHBIX YYEHBIX B pPa3BUTHE TCHETHKUA. METOIbI
T€HETUKH (TUOPUIOJIOTUIECKUH, ITATOTEHETUYECKUN, MOJICKYJISIPHO -TeHETHYECKUT ).

OcCHOBHBIE TEHETHYECKHE TIOHATHS. [eHeTWdyeckas CHMBOJIMKA, WCMOJb3yeMas B CXeMax
CKpEIIMBaHUA. 3aKOHOMEPHOCTH HACIEJOBaHUS TPHU3HAKOB, YCTAHOBJICHHBIC I. Mennenem.
MoHoruOpUHOE CKpelIMBaHKWe. 3aKOH eIWHOooOpasus TUOpuAOB IepBoro mokoseHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paclielyieHus Ipu3HakoB. [wumore3a uumcrtoThl TameT. [lonHOe W HemosiHOE
noMuHupoBaHue. J(uruOpumaHoe cKpemuBaHWE. 3aKOH HE3aBUCHUMOTO HACJIEIOBAaHUS IPU3HAKOB.
[{uToreneTnvyeckne  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAaHUA.  AHAIM3UPYIOIIEe  CKpeUIMBaHUE.
Hcnonb3oBaHue aHAIM3UPYIOMIETO CKpEUIMBaHMs Ul ompeneneHus reHotuna ocobu. CreruieHHoe
HacienoBaHue npuszHakoB. Padora T. Moprana mo crerieHHOMY HaclieOBaHHMIO reHoB. Hapymienwue
CIICTJICHUSI TEHOB B PE3y/IbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUs HACIEICTBEHHOCTU. | eHeTnueckue
KapThI.

I'enernka moma. XpoMOCOMHOE OTmpeneleHne Tojia. AyTOCOMBI W TOJIOBBIE XPOMOCOMBI.
['omorameTHsble U rereporaMeTHble opraiu3Mel. HacrienoBanrue npu3HaKoB, CIEIUVIEHHBIX C MTOJIOM.

N3meHunBoCTh. Buabsl WM3MEHUYMBOCTU: HEHACHEACTBEHHAss M HacleACTBEeHHas. Ponb cpeasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTEepUCTUKAa MOIU(UKAIIMOHHOW M3MEHYHBOCTH. BapuanmoHHbIN
psAn ¥ BapuauMoHHas kpuBasd. Hopma peaknuu npusHaka. KonmuecTBeHHbIE M KAUYECTBEHHBIE NMTPU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOAM(PHUKAITMOHHON U3MEHUYMBOCTH.

HacneacrBenHas, WM reHOTHIIMYECKass, M3MEHUYMBOCTh. KoMOMHATHBHAsS M3MEHYMBOCTH. Meio3 u
MOJIOBOM  IpoIIecC — OCHOBa KOMOMHATMBHOW W3MEHYMBOCTH. MYyTallMOHHAs W3MEHUYUBOCTbD.
Knaccudukamuss wmyramnuii: TeHHBIE, XPOMOCOMHBIC, T'€HOMHBIE. YacToTa ¥ TPUYUHBI MYyTaIlHid.
Myrarensbie (hakTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HaceICTBeHHOW m3meHunBocTy H. 1. BaBunosa.
BuesigepHas HacinencTBEHHOCTh M M3MEHUYMBOCTh. ['eHeTmka udenoBeka. Kapuorun uyenoBeka. OCHOBHBIE
METOJIbIl TE€HETHUKH 4YEJIOBEKA: T'CHEATOTHYECKUM, OJM3HEIOBBIA, ITUTOTCHETHUYCCKHH, OMOXHMHYCCKHH,
MOJIEKYJIApHO-TeHeTHYecKuil. COBpEMEHHOE OIpeesieHue TE€HOTUIA: MOJHOI€HOMHOECEKBEHUPOBAHUE,



FeHOTHUIUpPOBaHKUE, B TOM uucie ¢ nomourpio [P ananuza. HacnencrtBennsie 3a0osieBaHUsI YelOBEKa:
reHHbIe O0JIe3HW, OOJE3HW C HACIEACTBEHHON MPEApPaCIONOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
ComaTtuveckne W TeHepaTUBHbIC MyTanud. CTBONOBBIE KiIeTKH. [IpUHIMIBI 370poBOro 00pa3a KU3HH,
JMATHOCTHKH, MNPOQPUIAKTUKH ¥  JICYCHHS  TIEeHETHYeCKUX  OoyiesHe. MeauKo-TeHeTHYeCKOoe
KOHCYJIbTUPOBAaHUE. 3HAUYCHUE MEIUIIMHCKOW TEHETHKH B MPEIOTBPANICHHH M JICUCHUU T'CHETUYCCKHX
3a00JIeBaHMIA YEJIOBEKA.

Jlemoncmpayuu:

Hopmpemoi: I. Menoenw, T. Mopean, I'. 0e @pu3s, C. C. Yemeepuxos, H. B Tumogees-Pecosckuil,
H. 1. Basunos.

Tabnuyer u cxemvl: «MonocubpuoHoe ckpewusanue u e20 YUMo2eHemuyeckas OCHO8a», «3aKOH
pacwenienus U e20 YUMo 2eHemuyeckas OCHO8a», «3aKOoH uducmomvl 2amemy, «/[ueubpuonoe
cKkpewueanuey, «Llumonocuueckue ocHosbl OuubpuoHo2o ckpewusanusy, «Meuosy, «Bzaumoodeiicmeue
annenvublx 2enos», «lenemuueckue xapmel pacmeHull, HCUBOMHBIX U Yenosekay, «lenemuxa noaay,
«3akonomepHocmu Hacieo008anus, cyenieHHo2o ¢ noiomy, «Kapuomunelr uenoeexa u scugommuwvixy, « Buovl
usmenuusocmuy, «Moougurxayuonnas uzmenuusocmoy, «Hacneooeanue pesyc-pakmopay, «lenemuxa
epynn Kposuy, « MymayuoHuas usmenyugocms .

Obopyoosanue: moodenu-annauxayuu « Monoeubpuonoe ckpewusanuey, « Henonnoe domunuposanuey,
«/lueubpuonoe ckpewusanuey, «llepekpécm xpomocom»; MUKpOCKon u mukponpenapam <«/pozoghunay
(Hopma, mymayuu popmul Kpulibes u OKpacku mena), cepoaputi «I opox nocesHou.

Jlabopamopuvie u npakmuueckue pabomai:

Jlabopamopuass paboma Ne 5. «H3yuenue pe3yromamog MOHO 2UOPUOHO2O U OUCUOPUOHOSO
CKpewueanus y opo3opuisl Ha 20Mo8blX MUKPONPEenapamax.

Jlabopamopuass paboma Ne 6. «H3yuenue MOOUDUKAYUOHHOU USMEHYUBOCU, NOCMPOEHUE
8apUAYUOHHO20 PAOA U BAPUAYUOHHOU KPUBOTLY.

Jlabopamopuas paboma Ne 7. «Ananuz mymayutl y 0po30@uivl Ha 20Mo8blX MUKPONPENApamaxy.

Ipaxmuueckasa paboma Ne 2. « Cocmasnenue u aHanusz poooCiO8HbIX YETIOBEKAY.

Tema 7. Ceaexuusi opranuzmoB. OcHOBBI OuoTexHoJI0rHH (3 1)

Ceneknus Kak Hayka v Ipo1ecc. 3apoKIeHUE CeleKIuu U nomectrkanus. Yuenue H. M. BaBumona o
IIEHTpax MPOUCXOXKICHUS M MHOTO0Opa3usi KyJIbTYpPHBIX pacTeHHH. LIEHTphI MPOUCXOXKIACHUS TOMAITHUX
KUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHBIC METO/IbI CeNeKIIMU. MacCcoBbI U MHAUBUAYAIBHBIM OTOOPHI B CEICKIIUU PACTCHHUH U
KUBOTHBIX. OIleHKa S3KCTepbepa. BIM3KOpOJCTBEHHOE CKpellMBaHWE — HWHOpUAWHT. YwcTas JTUHUSA.
CkpemuBaHue YHCTHIX JUHUW. ['erepo3uc, wim rubpuaHas cuia. HepoiacTBEeHHOE CKpelIMBaHUE ——
ayTOPHUIMHT.

Otnanénnas rubpuamn3anus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W IOJIyYCHHE IOJIUILIONIOB.
JIOCTIKEHHS CENEKIIMN PACTCHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHoorus Kak oTpaciab MPOU3BOACTBA. | eHHAas MHXKEHEpHUs. JTallbl CO3aHus peKOMOWHAHTHON
JIHK u Tpancrennsix opranusmoB. Kiierounas umxenepusi. Kiierounble KynbTypBbl.

MuUKpOKIIOHAJILHOE pa3MHOXKEHUE pacTeHuil. KnonupoBanue BBICOKOIIPOTYKTUBHBIX
CENIbCKOXO35HCTBCHHBIX OPraHU3MOB. JKOJOTHYECKHE M dTHuyeckue mpobiembl. MO — reHeTHYecKu
MOIU(DUIIMPOBAHHBIC OPTaHU3MBI.

Jlemoncmpayuu.

Ilopmpemuir: H. U. Baeunos, U. B. Muuypun, I'. /[. Kapneuenrxo, M. ®@. Heanos.

Tabnuyvr u cxemvl: kapma «Llenmpbi npoucxodcoenus u MHO2000pazus Ky1bMypHblX pACMEHULLy,
«llopoowr Odomawnux ocueommuvixy, «Copma KyrbmypHulx pacmenutiy», «Omoanénnas 2ubpuouzayusy,
«Pabomur axademuxa M. ©. Heanosay, «llomuniouousy, «Obwexmuvr buomexmonrocuuy, «Kiemounwvie
KyIbmypbl U K1oHUposanuey, « Koncmpyuposanue u nepenoc 2enos, xpomocomy.

Obopyoosanue: myaadicu H10008 U KOPHENI0008 OUKUX HOPM U KYIbMYPHLIX COPMOE pPACmeHUl,
2epoapuii « CetbCKoX035icmeeHHble PACMEHUS Y.

Jlabopamopnvie u npakmuyeckue pabomul:

Oxcekypcusi  « OcHoBHble MemoObl U OOCMUMNCEHUs CeleKYuu pacmeHutl U JHCUBOMHBIX (Ha
CeNeKYUOHHYIO CMAHYUIO, NAEMEHHYIO (epmy, COPMOUCNbIMAMENbHbIU YYACMOK, 8 MeNnIuidHoe X035Cmeo,
nabopamopuro azpoyHusepcumema Ul HayyHo20 Yenmpa)y



11 KITACC
1 4 B Henento, Bcero 34 4, U3 HUX 2 4 — PEe3epBHOE BpeMs

Tema 1. IBosrouuonHasi ouosorus (9 4)

[Ipennocelnky BO3HUKHOBEHHS 3BOJIOLUOHHON TEOpPUM. OBOJIOLMOHHAS TEOpUs U €€ MEeCTO B
ouonornu. BriusiHue SBOIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U APYTHX HAYK.

CupnerenbctBa sBoytouuu. IlaneoHTonOrMueckue: MOCIEA0BATEIbHOCTh TOSBIECHUS BUIOB B
MAJICOHTOJIOTUYECKO JIeTONHCH, iepexoaHbie popmbl. broreorpaduyeckne: cxoncTBo U paznuuue GpayH u
(h10p MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA U PA3IMUKs SMOPHOHOB pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHFHO -
aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJOTUYHbIC, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISAPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIECTBEHHOCTH W OCHOBHBIX META0OJMYECKUX IyTEeH Yy BCEX
OpraHu3MOB.

OpomonmonHas teopus Y. JlapeuHa. IIpeanoceliku BOSHUKHOBEHUS JapBUHU3MA. [[BUKYyIIME CHUIIBI
BOMIONMM  BHUJOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TMPU OrPAHUYEHHOCTH PECYPCOB,
HeormpeAenéHHas U3MEHYHUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtorus. [Tomyasinus kak equHUIa BUAa U 3BOJIIOLUH.

JBuwxymue cunbl  (pakTopsl) IBOJIOUMKM BHUIAOB B Ipupoje. MyTalMOHHBIN mpolecc U
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmymsiimoHHbIe BOJIHBI U Apeiid reHoB. M3onsnus u Murparusi.

EctecTBeHHbIN 0TOOp — HampaBisIOIUN (aKTOp 3BOJIOLUU.

@DopMBbI €CTECTBEHHOTO 0TOOPA.

[IpucnocobaeHHOCT, OPraHM3MOB Kak pe3yiabTaT dBoironuu. [Ipumepsl mnpucnocoOieHuid y
Opranu3MoB. ApoMOpP(O3bl U UINOATATITAIINH.

Bunx u Bunoo6OpazoBanue. Kpurepuu Buga. OcHoBHBIE POpMBI BHI000pa3oBaHmsl: reorpaduyeckoe,
9KOJIOTMYECKOE.

Maxpossostornusi. @opMbl 3BOTIONNU: (HUIIeTUYECKasl, IMBEPreHTHAs, KOHBEPTeHTHAs, TapasuiebHasl.
Heob6patumocTs 3BOTIONINH.

[IpoucxoxaeHne OT HecmeUuaIu3UpoBaHHBIX mpenkoB. [Iporpeccupyromias —crenuanu3alus.
AnantuBHas paguanus.

Jlemoncmpayuu:

Ilopmpemur: K. Jlunueu, K. b. Jlamapx, Y. [apeun, B. O. Kosanresckuu, K. M. bap, O.
l'exxenv, @. Mrwanep, A. H. Cesepyos.

Tabnuywr u cxemwi: «Pazeumue opeanuyeckoeo mupa Ha 3emae», «3apooviiiu NO3860HOUHBIX
HcuBOMHuIX», «Apxeonmepuxcy, «Popmer 60pbdLI 30  cywecmgosanuey, «Ecmecmeennviti omobopy,
«MHnozoobpazue copmos pacmenuily, «MHo2oobpazue nopoo HCUBOMHBIXY, «llonynayuuy,
«Mymayuonnas usmeHyugocmvy,; «Apomopgosvry, «Houoaoanmayuuy, «Obwas OeceHepayusy,
«/euoicywue cunvt s8onroyuuy, «Kapma-cxema mapwpyma nymewecmsus Y. Jlapsuna», «bopvba 3a
cyujecmsoganuey, «IIpucnocobnennocms  opeanuzmosy, «l eoepaguueckoe 810000pazosanuey,
«DKonozuueckoe 6u000bpazosanuey.

Obopydosanue: KOMNEKYUS HACEKOMbIX C PA3IUYHLIMU MUNAMU OKPACKU;, HADOP NI0008 U CEeMSIH;
Konnekyusi «llpumepvl 3auumHbIX NPUCNOCOONIEHULl Y JHCUBOMHBIXY, MacHUMHas mooelb «OcHosHble
HanpasienHus 260110YuU», 00veémuas mooens « CmpoeHue 20J106H020 M032a NO3BOHOUHBIXY.

buoceoepaguueckan xapma mupa; ronnexyus «Dopmvl COXPAHHOCMU UCKONAEMBIX HCUBOMHBIX U
pacmenuily, MacHumHas mooenv-anniuxayus «llepexpécm xpomocomy, enadxcHvle npenapamul « Pazeumue
Hacekomo2oy, «Pazsumue naeywkuy,; muxponpenapam «/[pozogunar» (Hopma, mymayuu hopmsl Kpolivbes u
OKpacku mena,).

Jlabopamopuvie u npakmuueckue pabomai:

Jlabopamopuas paboma Ne 1. « CpagneHue 6ud08 no Mopphonocuueckomy Kpumepuioy.

Jlabopamopnasa paboma Ne 2. «Onucanue npuchocoOIeHHOCMU Op2aHUsMa U e€ OMHOCUMENbHO20
xapaxkmepay.

Tema 2. Bo3HnKkHOBeHMe U pa3BUTHE KU3HU Ha 3emuie (9 1)
JloHay4yHble MpEACTABICHUS O 3apOKJACHHMM XU3HU. HayuHble rMMoTe3sl BOBHUKHOBEHUS KU3HU Ha
3emiie: abroreHe3 U MaHcrepMus. XUMHUYecKas 3BOJOLN. AOMOTEHHBIN CUHTE3 OPraHUYeCKHUX BEIIECTB U3



HEOPraHUYECKUX. OKCIIEPUMEHTAJILHOE MOJATBEP)KICHUE XUMHUUYECKON 3Boionuu. HauanbHble 3Tansl
ouonornyeckoit sBorormu. I'unoreza PHK-mupa. @opmupoBanre MeOpaHHBIX CTPYKTYP U BOSHUKHOBEHHE
poTokyeTku. [lepBrie KieTkU U uX 3BoJonud. DopMupoBaHUME OCHOBHBIX T'PYII >KMBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3paMm u nepuodam. Kartapxeil. Apxeiickas U HpOTEPO30MCKask 3PBbI.
[Taneosolickass 2pa W e TepUOAbl: KEMOpPHUICKHA, OPIOBUKCKHHA, CHUITYPHICKHUH, JIEBOHCKHUH,
KaMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so3oiickas 3pa U €€ MepuoJibl: TPHACOBbIM, IOPCKUM, MesloBOM. KaliHO30lCcKas 3pa U €€ NMepuo/ibl:
1aJIEOT€HOBBIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U IeoJ0rHueckux npoueccoB. OCHOBHBIE ATalbl IBOJIIOLIUUA PACTUTEIBLHOIO
U JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHIl U XKUBOTHBIX. [losiBieHUe, pacuBeT U BbIMUpPAHHUE TPYII
YKUBBIX OPraHHU3MOB.

Cucrema OpraHM4yeckoro MHMpa Kak OTpakeHue 3BOJIOLUH. OCHOBHBIE CUCTEMATUYECKUE T'PYIIIbI
OpraHu3MOB.

OBoJrolMs 4enoBeka. AHTpPONOJIOrUsl Kak Hayka. Pa3BuTHe mNpeAcTaBleHUN O TNPOMCXOXKICHUU
yenoBeka. Meroapl uW3ydeHus aHTponoreHesa. CXOJICTBa M pa3MuMsl 4YeJNOBEKa M KUBOTHBIX.
CucremaTHueckoe MoJIOKEHUE YeTI0BeKa.

HBuxymue cuibl (paxTopsl) aHTponoreHesza. HaciencrBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM
otOop. Ob1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJUM W BETBH HBOJIIOLMU YeJIOBEKa: aBcTpajonureku, YenoBek ymenbil, Yenoek
npsAMoXo i, YenoBek HeaHaepTaIbCKUl, YenoBek pa3ymHblil. HaxoKu MCKOMMaeMbIX OCTaHKOB, BpEMs
CYIIIECTBOBaHUS, 00JACTh PACIPOCTPAHEHHS, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHSI.

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpOTEOMHAs (€Bpaswiickas), HErpo-
aBcTpajioniHas (3KBaTOpUaibHas), MOHIOJIONIHAs (a3uaTCKO-aMepuKaHCKas). UepTsl mpHUCIOCOIeHHOCTH
Mpe/ICTaBUTENIeH UeIOBEUECKUX pac K YCJIOBUSIM cyllecTBoBaHMs. EnuHCTBO yenoBedeckux pac. Kpuruka
COLIMAJIBHOTO JTApPBUHU3MA U pACHU3Ma.

Jlemoncmpayuu:

Iopmpemvi: @. Peou, JI. [lacmep, A. Y. Onapun, C. Munnep, I". IOpu, Y. Japeun.

Tabnuysl u cxemvl: « Boznuknosenue ConrneyHoll cucmembly,

«Pazeumue opzanuueckoco mupa», «Pacmumenvuas wriemka,

«Kueomnasa wxnemxa», «lIpokapuomuueckas xnemxa», «Coeépemennas cucmema Op2aHU4ecKo2o
mupay, «CpasHenue aHamomMu4eckux yepm cmpoeHus 4ei08exa U 4e08eKo00pasHvlx 06e3bsany,

«OcHogHble Mecma naieoHmMoN0SULeCKUX HaxX000K NPeOK08 COBPEMEHHO20 YelloseKay, «/pesHetiuiue
moouy, «pesnue nroouy, «llepsvie cogpemennbie 1100uy, « Yenoseueckue pacwiy.

Obopyoosanue: mynsncu «lIpoucxoscoenue uenosexka (brocmvl agcmpanionumexda, NUmMeKaHmpona,
Heanoepmanvyd, KPOMAHbOHYA)Y, CIEeNKU KAMEHHbIX OpYOUll nepeobbimHO20 4enogeka (KamHu Yonnepwl,
pybuna, ckpebna); ceoxpononocuveckas mabauya; Koliekyus «Dopmbl COXPAHHOCU UCKONAEMbIX
HCUBOMHBIX U PACMEHULLY.

Jlabopamopuvie u npakmuueckue pabomai:

Ilpaxmuueckaa paboma Ne 1. «H3yueHue ucKkonaemvix OCMAmKoO8 pPACMEHUU U IHCUBOMHBIX 8
KOJIEKYUSIX ).

Oxcxypeus  «Deonoyus  opeanudeckoeo mupa — Ha  3emiey (8 ecmecmeeHHO-HAYYHbIU UTU
KpaegeouecKkuii my3eti).

Tema 3. Opranusmsl H OKpyxkawmas cpeaa (5 4)

OKoJjiorusl Kak Hayka. 3aJauyd M pasAeibl IKOJOTMH. METOIbl SKOJIOTMYECKHUX HCCIEIOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YENIOBEKA.

Cpenpl 0OMTaHMs OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/yIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue ¢aktopsl. Knaccudukanus skosorudeckux (HakropoB: aOMOTHYECKHE, OMOTHYECKHE
U aHTpOIoreHHble. JlefcTBIE IKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (akTOpbl: CBET, TeMIeparypa, BiaxHocTb. DotonepuoausMm. IIpucnocobienus
OpPraHu3MOB K JIeCTBHIO aOHMOTHUYECKUX (PaKTOPOB. BHOJOrHUeCKHe pUTMBI.

buotnueckue ¢axTopsl. Buabl OMOTHYECKMX B3aMMOACHUCTBHUI: KOHKYPEHIHs, XHUIIHUYECTBO,
cumOno3 u ero ¢opmel. I[lapazutusm, Koomepauus, MyTyalu3M, KOMMEHCAJIU3M (KBapTHpPAHCTBO,
HaxJIeOHMYECTBO). AMEHcalu3M, HEUTpaiau3M. 3HayeHHe OHOTHYECKUX  B3aUMOJEHCTBHM  JUIs
CYIIECTBOBAHMSI OPTraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTePUCTUKU monyasauuu. OCHOBHBIE MOKAa3aTenu MOMYJSIUU: YHCICHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NMPUPOCT, MUTpalus. J(MHAMHKa YUCICHHOCTH NOMYJSIUU U €&
perymsus.

Jlemoncmpayuu:

Ilopmpemui: A. [ymboreom, K. @. Pynve, . I'exkens.

Tabnuyer u cxemvi: kapma «llpupoonvie 30mbr  3emauy, «Cpedvl 0OUMAHUAL OP2AHUIMOBY,
«Domonepuoousmy» «llonynayuuy,

«3axonomepHocmu pocma YucienHoCmu NONYaAYUU UHQY30puu - mypenvKuy.

Jlabopamopnvie u npakmuyeckue pabomol:

Jlabopamopnas paboma Ne 3. «Mopgonocuueckue ocobenHoCmuU pacmeHull U3 pAsHbIX MeCm
0OUMAHULY.

Jlabopamopnas paboma Ne 4. «Bauanue ceéema Ha pocm u pazeumue YepeHKo8 Koieycay.

Ilpakmuueckas paboma Ne 2. «Iloocuém nromnocmu nOnyasayuil pazHulx U008 PaACMEeHUl.

Tema 4. CoobuiecTBa U 3K0J0rHYecKue cucremsl (9 4)

CoobmecTBo opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHAOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiesast). Buapsl-nomuHanTel. CBsi3u B OMOIIEHO3E.

Okojoruueckue  cuctembl  (9kocuctemsl). Ilonstue 00 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI HYKOCHCTEMBI: TPOIYIEHTHI, KOHCYMEHTHI, pemyleHThl. KpyroBopor
BEIIECTB M TIOTOK PHEPTHH B dKOocucTeMe. Tpodudeckue (MHUIIEBbIe) YPOBHH YKOCUCTEMEI. [IuieBsie memnu
n ceru. OCHOBHBIE IIOKa3aTeNM SKOCHCTEMBI: OWoMacca, MPOAYKIHUSA. OKOJOTHYESCKHE IHPAMHIBI:
MPOIYKIIH, YUCIEHHOCTH, OMomacchl. CBOMCTBa AKOCHCTEM: YCTOWYHMBOCTH, CaMOPETYIISINS, Pa3BUTHE.
Cykueccus.

[IpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO WM IIMPOKOIUCTBEHHOT O
neca.

AHTPOTIOTEHHBIE  JKOCHCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.  buojormdyeckoe u
XO03s5IIICTBEHHOE 3HAaYEHHE arpo3KOCHUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak ¢akrtop ycroduumBocTH dKocucteM. CoxpaHeHHWe OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B.W. Bepraackoro o 6uochepe. ['panuiipl, coctaB u cTpykrypa 6uochepsl. JKuBoe BemecTBo
u ero pynkuun. OcobeHHOCTH OMOChephl Kak TI00aTbHONW KOCHCTeMbl. /[MHaMHUuYeckoe paBHOBeCHE H
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BelecTB U OMOreOXMMUYECKHE LHMKIBI 3JIEMEHTOB (yrjiepoja, a3oTa). 30HAIBHOCTb
ounocdepbl. OcHOBHBIE OMOMBI CyIIH. BoHbIe OHOMBI.

UYenoseuectBo B Oumochepe 3emum. AHTpONOreHHbIE H3MEHEHHs B Owmocdepe. [mobanbHbIC
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanue MpupoAbl U dYenoBedecTBa. CoxpaHeHue OHOpa3sHOOOpazus Kak OCHOBA
ycroiunBocTd Ouocdeprl. OCHOBa palMOHANBLHOTO YIPaBICHHUS MPUPOJHBIMH pecypcaMd M HX HC-
nosib3oBanue. JloCTIKeHUs OMOIOTUH U OXpaHa MIPUPOIbIL.

Jlemoncmpayuu.

Hlopmpemvi: A. [luc. Tencau, B. H. Cykaués, B. U. Bepnaockuii. Tabauyvr u cxemol: «lluwesvie
yenuy, «buoyenos: cocmae u cmpykmypay, «llpupoonvie coobwecmeay, «Llenu numanusay,
«Okonozuueckas nupamuoar, «buocpepa u uenogexy, «IDxocucmema WUPOKOIUCBEHHO20 Jlecay,
«DKxocucmema xeoiinoco neca», «buoyenoz 6odoéma», «Aepoyenosy, «lIpumepHvle ammponozenHvle
8030eticmaus Ha npupody», «Basxcuetiwue ucmounuxu 3aepsasHenus 8030yxa u 2pyHmosuix 600», «llouea —
gadxcneuwas cocmagnaowas ouocgepvry, «Pakmopwr Oecpadayuu nouey, «llapnukoewviii 2¢pghexmy,
«Daxmopvl  paduoakmueno2o  3azpazneHuss  ouocgepvly, «Obwas cmpykmypa buocgepbviy,
«Pacnpocmpanenue  orcusnu 6 o6uocghepen, «O30mno86bili dKkpan buocgepviy, «Kpyeosopom yenepoda 6
ouocgheper, «Kpyzoeopom azoma 6 npupoodey.

Obopyooeanue: moodenv-annaukayus «Tunuynvlie Ouoyenoswvly, 2epbaputi  «Pacmumenvhbie
coobuecmsay, roanekyuu «buoyenos», «Bpeoumenu eadxcHeluux CcenbCKOXO3AUCMBEHHBIX KVIbMYPY»,
eepbapuu u KOaNeKyuu pacmeHuti U HCUBOMHbBIX, NPUHAOTedcaujue K PAasHblM IKOI02UYECKUM ZPYNNAam
ooHozo euoa, Kpacnas knuea P®, uzobpasxicenus oxpansaemuix U008 pacmeHull U HCUSOMHDIX.



I1l.TemaTuyeckoe niiannpoBanue yuyeOHoro npeamera ''buosiorusi'" ¢ ykazaHueMm KoJIHM4YecTBa

AKAACMHUYICCKHUX YacoB, OTBOJIMMbBLIX Ha OCBOCHHC KaKI0il TeMbl

y4eOHOro mpeamera ¢

BO3MOKHOCTBI0O MHCIO0JIL30BAaHHUSI IO 3TOH TeMe IJIEKTPOHHBIX (III/I(l)pOBLIX) 06pa30BaTe.]'[LHLIX

PecypcoB, B TOM YHCJIe € y4eTOM padoyeil NporpaMMbl BOCIMTAHUS

JlesiTeJIbHOCTh YVUMTENS ¢ VYETOM NMPOrPpaMMbl BOCIIUTAHUS

B peanmzanmumu BOCIMTATENBHOTO MOTEHIMANA YpOKa TIEJaror OpPHEHTUPYETCS Ha IeJIeBbIe
MPUOPUTETHI PE3YJIbTATOB B BOCIHUTAHUH, PA3BUTHE JIMYHOCTU OOYUYAIOMIMXCS, HAa JOCTHXKEHHE KOTOPBIX
JOJDKHA OBITh HAINpaBJeHa €ro AEATeNbHOCTh s BbimosHeHHs TpeboBanmit ®I'OC COO u paboueit

InporpaMmsbl BOCITUTAHUA.

IlenesBoii npuoputer BocnuTanusi Ha yposue COO

JleATeJIbHOCTD YYHMTEJIs €
yueToM padoueil nporpaMmMsl

BOCIUTAHUA

1. Fpa)l()]aHCKO-HanI/IOTH‘{eCKOQ BOCIIUTAHHUC:

l.1.3natommii 1 JOOAIIMIT CBOIO Mallyl0 pOJMHY, CBOMl Kpai,
nMerImuil  npeacraiaenue o Poagune - Poccum, €€ Teppuropum,
PacCIOJIOKECHUY;

1.1

1.2. co3HaomuUi NpUHAAIEKHOCTh K CBOEMY HapoJy U K OOIIHOCTH
rpaxad Poccun, nposBIISIFONINI YBaKEHHE K CBOEMY U JPYT'MM HapoJam;

1.2

1.3. moHMMarmMKA  CBOK  CONPUYACTHOCT K  IPOILIIOMY,
HacTosIeMy W OyayliemMy poaHoro Kpas, cBoedl Pomumuer - Poccum,
Pocculickoro rocynapcTsa;

1.3

1.4. MOHUMAIOIINH 3HaYCHUE TPaXKTAHCKUX CHMBOJIOB
(rocymapcTBeHHasi CUMBOJIMKa Poccum, CBOEro perwoHa), Mpa3aHUKOB,
MECT MOYMTAHUS T€POEB U 3AIMUTHUKOB OTEUYeCcTBa, MPOSABIISIIOMINN K HUM
YBOKEHUE;

1.4

1.5.umeromuii - mepBOHAYalIbHBIE TMPEACTABICHUS O MpaBax U
OTBETCTBEHHOCTH 4YeJloBeKka B OOIIecTBE, TpaKJAaHCKUX @paBax U
00sI3aHHOCTSIX;

1.5

1.6.npuHUMAarOIU I ydacTtue B YKU3HU KJ1acca,
oOmieo0pa3oBaTeIbHOM  OpraHuM3aluM, B JOCTYHOM 1O  BO3pacry
COILIMAJILHO 3HAYUMOM e TEIIbHOCTH.

1.6

2. JlyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

2.1.yBaxxaromuii JyXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOEU CEMbH,
CBOEr0 Hapojaa, CeMEHHble IEHHOCTH C Y4E€TOM HAIMOHAIBHOM,
PENUTHO3HON MTPUHAICKHOCTH,

2.1

2.2.CO3HAOIMMK  IIEHHOCTh  KaKIOW  YeJOBEUECKOM  JKH3HH,
MPU3HAIONINI MHIMBUIYATbHOCTh U JIOCTOMHCTBO KAXKJIOTO YEJIOBEKA;

2.2

2.3.100posKenaTeNbHbIi, MIPOSIBIISIOLIHIA conepexuBaHue,
TOTOBHOCTh OKa3bIBaTh IMOMOIIb, BBIPAXKAIOIIUNA HENPUSITHE MOBEICHMUS,
MPUYMHAIOMET0 (U3MUECKUH U MOpPAIbHBII Bpel JAPYrUM JIIOJISM,
YBKAIOIIUN CTapIIUX;

2.3

24yMeIOHlHﬁ OLCHHUBATDH IOCTYIIKHU C MO3HWIOHUU HUX COOTBCTCTBUA
HPaBCTBCHHBIM  HOpMam, OCO3HAKIINN OTBETCTBEHHOCTh 34 CBOHU
ITOCTYIIKH,

2.4

2.5.BHaﬂeIOHlHﬁ MNpeaACTaBJICHUAMU O MHOFOO6pa3I/II/I A3BIKOBOT'O H
KYJIbTYPHOTO ITPOCTPAHCTBA POCCI/II/I, 15093 (81105051 NIEPpBOHAYAJILHBIC HABBIKU
O6H_ICHI/I$I C JIIOIbMU PA3HbBIX HAPOIOB, BCpOHCHOBeHaHHﬁ;

2.5

2.6.Co3HarolUii  HPAaBCTBEHHYIO M  3CTETUYECKYIO IIEHHOCTh
JTUTEPATyphl, POJHOTO SI3bIKA, PYCCKOTO SI3bIKA, MPOSBISIONIUN UHTEpEC K
YTCHHUIO.

2.6

3. DcreTnYecKkoe BOCIUTAHHUE:

3.1.criocoOHBI BOCHPUHUMATh U YyBCTBOBATh IPEKPACHOE B OBITY,
IIPUPOJIE, UCKYCCTBE, TBOPUECTBE JIIOJIEN;

3.1




3.2.pOSIBJISIIONIMNA  UHTEPEC U YBaKEHUE K OTCYECTBEHHOM U
MHPOBOU XyH0KECTBEHHOM KYJIBTYPE;

3.2

3.3.1pOSBIISIIOIIMM CTPEMIIEHUE K CAMOBBIPAXKEHUIO B Pa3HBIX BUAX
XY/10)KECTBEHHOH JeATEIILHOCTH, UCKYCCTBE.

3.3

4. dusnyeckoe BocnUTaHHe, (opMUPOBAHHE KYJIbTYPbI
0J1aronosy4us:

310pPOBbS

H OMOUMOHAJBHOIO

4.1.0epexHO  OTHOCSIIMHCS K  (U3UYECKOMY  3JI0POBBIO,
co0Oro1atoIuil OCHOBHBIE NpaBHiIa 3J0POBOTO U O€30MacHOTO A ceds U
JPYTUX JIIOJIEH 00pa3a )KM3HHU, B TOM YHCIie B HH(OPMAIIMOHHOH CpeJie;

4.1

4.2 BIaferonmii OCHOBHBIMU HaBBIKAMM JIMYHOM M OOIIECTBEHHON
TUTHEHBI, 0€301TaCHOTO MOBEACHUS B OBITY, IPUPOJIE, OOIIECTBE;

4.2

4.3.0pHECHTHPOBAHHBI HAa (HU3MYECKOE pa3BUTHE C YYETOM
BO3MOXHOCTEHN 340POBbsI, 3aHITHsI PU3KYIBTYPOH U CIOPTOM;

4.3

4.4.co3HaromMii 1 MPUHUMAIOUINI CBOIO MOJIOBYIO IIPUHAJIEKHOCTb,
COOTBETCTBYIOILIUE €l NCUXO(PU3NUECKHE U TOBEJCHUECKHE OCOOCHHOCTH C
y4€TOM BO3pacTa.

4.4

S. TpynoBoe BociuTaHue:

5.1.co3HaronMii LEHHOCTh TpyJda B JKU3HU YEJIOBEKAa, CEMBbH,
oOuiecTBa; MPOSBISIONINM yBaKeHHE K TPYyAy, JIIOIIM Tpyaa, OepekHoe
OTHOIIIEHHE K pe3yldbTaTaM TpyAa, OTBETCTBEHHOE TMOTPEOJICHNUE;
MPOSIBJIIONINN MHTEPEC K pa3HbIM MpodeccHsim;

5.1

5.2.y4acTBYIOIIMI B PAa3IMYHBIX BUJAX AOCTYIHOIO IO BO3paCTy
TpyJia, TPYAOBOU AESITEIBHOCTH.

5.2

6. DKOJOrn4ecKoe BOCIUTAHHUE:

6.1 .MOHUMAIOIINI [IEHHOCTh MPUPOAbI, 3aBUCUMOCTh JKM3HH JIIOJIECH
OT MPHUPOJIBI, BIMSHUE JIFOJICH HA PUPOJTY, OKPYKAIOIIYIO CPEIY;

6.1

6.2.TIPOSIBIISIIONTNN  JTIO00Bh M OEpEKHOE OTHOIICHHE K MPHPOJC,
HETPUSATHE NEHCTBUH, MPHHOCSIIUX BpPEI TMPHPOJE, OCOOCHHO >KUBBIM
CYIIIECTBAM;

6.2

6.3 .BBIpaKAOIINN TOTOBHOCTH B cBOEH NEeITEIbHOCTH
MIPUICPIKUBATHCS YKOJIOTHIECKUX HOPM.

6.3

7. lleHHOCTH HAYYHOTO MO3HAHUSA:

7.1 .BBIpa}KaIOIHI/Iﬁ IIO3HaBaTCJIbHbIC HHTEPECHI, AKTHNBHOCTB,
JIF0O003HATENILHOCTh U CaMOCTOSTEIBHOCTHL B IMO3HAHWHW, HHTCPCC U
YBAXXCHUEC K HAYYHBIM 3HAaHUAM, HAYKE,

7.1

7.2.001amaroIun NepBOHAYAIbHBIMU MPEJCTABICHUSIMU 0
MIPUPOIHBIX U COLMATIBHBIX 00BEKTaX, MHOTOOOpa3uu 0OBEKTOB U SBJICHUM
TIPUPO/IbI, CBSI3U )KMBOW M HEKHMBOM MPUPOIBI, O HAYKE, HAYYHOM 3HAHUU;

1.2

7.3 . AMEOINH MEepBOHAYAIIbHEIE HaBBIKU HaOJIIOICHUH,
CUCTEMAaTU3allMd M OCMBICIICHUSI OIIbITA B €CTECTBEHHO-HAYYHOU H
r'yMaHUTapHON 001acTAX 3HAHUSI.

7.3
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KJIACC (34 4.)

n/m

No

HaumeHnoBanuepasae
UIOB UTEMIIPOTrPaMMBbI

KoanuyecTBO 4YacoB

DJIeKTpOHHbIe (LM(PPOBbIE)

Bcero

KP

JIP

1P

oOpa3oBaTebHbIE Pecypchl

JleATeILHOCTH
yUYHTeJIs 10 peaau3auuu
NporpaMMbl BOCIIUTAHUS

Temal.buogoruskaxkHayka(24)

1.

buonorus kak Hayka

1

buosiorus - Hayka 0 )KMBOU IPUPO/IE.
https://resh.edu.ru/subject/lesson/3827/st
art/118940/
DTanbl pa3BUTHS OUOJIOTUYECKUX 3HAHUM
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-6843996/etapy-

razvitiia-biologicheskikh-znanii-6843997

Menuarekal IpocBemenus

https://media.prosv.ru/content/

[{udposoitoOpa3oBaTeIbHBIMKOHTEHT: hitpS:
/educont.ru/

7.2,7.3,6.1

MeTo bl MO3HAHUA
YKUBOM TIPUPOIBI

Hayka Owuomnorus. MeTosl
OnoJsornuu
https://foxford.ru/wiki/biologiya/nauka-

biologiya-metody-izucheniya-biologii

U3y4eHUs

7.2,7.3,6.1

Tema2. 2 KuBbleCUCTEMBIMMXOPT

anusauusi(14)

3

bronornueckue CUCTEMBI,
IIPOLCCChI U UXU3YUCHHUC

1

1

Otiauune KHUBOI'O oT
OHpeI[eJ'IeHI/I}I IIOHATUA <GKU3Hb»

https://foxford.ru/wiki/biologiya/otlichie-
zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-

HEXHUBOI'O.

zhizn
OTJ’II/I‘H/ITCJ’IBHLIG OCO66HHOCT J51 KHUBBIX|
OpPraHU3MOB. ypOBHI/I OpraHru3aluu )KU3HAU
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-6843996/otlichitelnye-

0sobennosti-zhivykh-organizmov-urovni-

organizatcii-zhizni-6843999

Menuareka [Ipocsemenus

7.2,7.3,6.1



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://media.prosv.ru/content/
https://educont.ru/
https://educont.ru/
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999

https://media.prosv.ru/content/
Hudporoit  obOpazoBaTeNbHBIM
https://educont.ru/

KOHTCHT:

Tema3.XnMH4eCKHICOCTABUCT]

poeHUEKJIeTKU(84)

4 [XUMHYECKHHN COCTaB KIIETKU. 1 Heopranuueckue coeauHEHUsT KICTKU. YTJIEBOJBI. 7.2,7.3,6.1
Bona nmuHepaabHBIC COJTU Ulunuael. PerynsipHbie M HEpETryJIIpHbIC OMOIIOIMMEPHI.
https://resh.edu.ru/subject/lesson/5397/start/283870/
XHUMHYECKHE BeNlIeCTBa B KIETKE
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-
sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-
veshchestva-v-kletke-6844008
Menuareka [Ipocsemenust
https://media.prosv.ru/content/
Hudposoii 00pa3oBaTeNIbHBII KOHTEHT:
https://educont.ru/
5 |benku. CocraB u 1 Opranudeckue BelIeCTBA: OEIKM UM HYKIEHHOBBIE 7.2,7.3,6.1
CTpOCHHE OCITKOB KUCJIOTHI, UX 3HaueHue. ATO.
https://resh.edu.ru/subject/lesson/3840/start/163096/
6 |@epMeHTBHI -OHMOJIOTHYECKUE 1 1 OyHKIIUU OETKOB B KUBBIX OpraHu3Max. epMeHThI 7.2,7.3,6.1
KaTaIn3aToPhI https://foxford.ru/wiki/biologiya/funktsii-belkov-v-
zhivyh-organizmah-fermenty
7 |YrneBonsl. Jlumuael 1 VYTi1eBOIbI, UX CTPOCHHE U (PYHKIIMH 7.2,7.3,6.1
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-
i-funktsii
8 | Hykneunosbie KHCJIOTBL. 1 CrpoeHune HyKJIEMHOBBIX KUCIOT 7.2,7.3,6.1
ATD https://foxford.ru/wiki/biologiya/stroenie-
nukleinovyh-Kislot
9 | Ucropus u MeTob1 1 Huronorusa- Hayka o kinerke. KietouHas Tteopwus. 7.2,7.3,6.1

M3Y4EHHUS KIETKU.
Knerounas teopus.

HeMeM6paHHLIe OpFaHOI/I,[[LI KIICTKH.
https://resh.edu.ru/subject/lesson/5383/start/153371/
MCTOI[BI I/13y‘-IeHI/ISI KIICTKH

https://foxford.ru/wiki/biologiya/metody-izucheniya-



https://media.prosv.ru/content/
https://educont.ru/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://media.prosv.ru/content/
https://educont.ru/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-kislot
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-kislot
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://foxford.ru/wiki/biologiya/metody-izucheniya-kletki

kletki
10|Knmetka  Kak  IEJIOCTHAas OOmue npuHLHUIBL CTpoeHus KieTok. Kierounas 7.2,7.3,6.1
PKHBAsT CHCTEMa reopus. 1Ipo- u 3ykapuoTsl
https://foxford.ru/wiki/biologiya/obschie-printsipy-
stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
11|Crpoenue 3ykapuoTHUECKOH] MembOpaHHbIe OpraHou/bl KJIETKU. Snpo. 7.2,7.3,6.1
KIICTKH [IpoxapuOTHI M SyKapUOTHI.
https://resh.edu.ru/subject/lesson/3847/start/8616/
Crpoenue  kierok  sykapuor. HememOpaHHbI€]
OpraHeIITbl
https://foxford.ru/wiki/biologiya/stroenie-kletok-
eukariot-nemembrannye-organelly
CtpoeHue KJIETOK JykapuoT. JIBymeMOpaHHBIE]
OpraHeITbl
https://foxford.ru/wiki/biologiya/stroenie-kletok-
eukariot-dvumembrannye-organelly
Tema 4. )KuzHeaeaATeIbHOCTh KJIETKHU (6 u)
12-13 |OOMeH BelecTs. 2 OOmen BemiecTB: (OTOCHHTE3 W OHOJOTHYECKOE 7.2,7.3,6.1

[TmacTuyeckuii OOMeEH.
doTtocuaTe3. XeMOCHHTES

OKHCJICHUC.
https://resh.edu.ru/subject/lesson/3917/start/46777/
ABTOTpObHOE M TeTepoTpoHOE NHUTAHUE KIICTKH.

doTocunres
https://www.yaklass.ru/p/biologia/10-

klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
fotosintez-6844014
[Tnactuueckuit 06MCH
https://foxford.ru/wiki/biologiya/plasticheskiy-obmen
Menuarexa [Ipocselenus
https://media.prosv.ru/content/
[Mudposoit 00pa3oBaTeNbHBII KOHTEHT:
https://educont.ru/



https://foxford.ru/wiki/biologiya/metody-izucheniya-kletki
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://foxford.ru/wiki/biologiya/plasticheskiy-obmen
https://media.prosv.ru/content/
https://educont.ru/

14 3uepreruyeckuit oOMeH AspoOHbIT JTal KJIETOYHOI'O JBIXaHUSL. 7.2,7.3,6.1
OxucnutensHoe GochopunpoBanue
https://foxford.ru/wiki/biologiya/aerobnyy-etap-
kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
Metaboau3M. KierodHnoe npixanue
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-dykhanie-6844012
15-16 |buocuHTE3 Oenka l'enernueckas wuHQoOpmanMss U ee pealuszanus B 7.2,7.3,6.1
kieTke. ['en. ['eHom. Peakuu MaTpru4HOro CUHTE3A.
https://resh.edu.ru/subject/lesson/5352/start/295780/
buocunTe3 Oenka
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018
17|{Hexnerounsie 1 PaGoThl reHOB TPOKApHUOT M 3YKapuoT. Bupycsl. 7.2, 7.3, 6.1,
(DOPMBI JKM3HU - BUPYCHI https://resh.edu.ru/subject/lesson/3939/start/105165/ (1.5
TemaS.PazMHOKeHUe U HHAUBU/YAJbHOE Pa3BUTHE OPraHu3MoB(54)
18 Ku3uenusnrit [UKIKIETKH. 1 1 Henenne xnetku. Kierounsrii nukia. MuTo3 u mMeiios. 7.2, 7.3, 6.1,

lenenue
KIIETKH. MuTO3

O0pa3oBaHKE MOJIOBBIX KJIETOK Y PACTCHHH M )KHBOTHBIX.
https://resh.edu.ru/subject/lesson/3927/start/105895/
Knerounoe nenenue. Muto3s
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-

mitoz
Menuareka IIpocBenenus
https://media.prosv.ru/content/
udpopoii 00paszoBaTeNIbHBIN KOHTEHT:
https://educont.ru/

1.5



https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://media.prosv.ru/content/
https://educont.ru/

19(@opmbr Pa3MHOKEHHUS 1 becnosioe u monoBoe pazmHOxeHUe.JKu3HEHHBIE 7.2, 7.3, 6.1,
OpraHu3MOB [MKJIBI PA3HBIX I'PYII OPraHU3MOB. 1.5
https://resh.edu.ru/subject/lesson/5359/start/270999/
Buns! pazmHOoxkeHus. becrionoe pasMHOXkeHHE
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-
bespoloe-razmnozhenie
20| Metios 1 Meiio3 1 ero OHOJIOTHYECKOE 3HAUECHHUE 7.2, 7.3, 6.1,
https://foxford.ru/wiki/biologiya/meyoz-i-ego- 1.5
biologicheskoe-znachenie
21/06pa3zoBanue u 1 l'ameTorenes u O1I0I0TBOPEHUE 7.2, 7.3, 6.1,
[Pa3BUTHE MOJIOBBIX https://foxford.ru/wiki/biologiya/gametogenez-i- 1.5
KieTok. OMmiIoI0TBOpeHnE oplodotvorenie
22 lapuBHyaibHOE 1 OnTorene3. OMOpHOHAIbHOE PAa3BUTHE OpraHU3Ma. 7.2, 7.3, 6.1,
[pa3BUTHE OPraHU3MOB https://resh.edu.ru/subject/lesson/5630/start/132920/ (1.5
OTtanbl  HWHAUBUAYATHHOTO Pa3BUTHS OPTaHU3MOB
(oHTOTEHE3)
https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-
individualnogo-razvitiia-organizmov-ontogenez-6844026
Tema6.HacjiencCTBEHHOCTh U U3BMEHYUBOCTH OPraHu3MoB(84)
23[enetuka — Hayka o 1 MeTtoapl reHeTHKU. [ HOpUI0I0THUECKHIIT METO T 7.2, 7.3, 6.1,
HACJIEICTBEHHOCTH u https://foxford.ru/wiki/biologiya/metody-genetiki- 2.2
M3MEHYUBOCTH gibridologicheskiy-metod
Menuareka IIpocBeneHus
https://media.prosv.ru/content/
udpopoii 00pasoBaTeNIbHbBIN KOHTEHT:
https://educont.ru/
24{3aKOHOMEPHOCTH 1 Monorubpuanoe ckpeuiuBanue. [lepBbiii U BTOpOi 7.2, 7.3, 6.1,
HACJIeIOBAaHUSI  MPHU3HAKOB. BakOoHBI ~ MeHgensa.  ['eHeTmdeckas  cHUMBOJIuMKa — ui2.2
MoHorubpuanoe TEPMHUHOJIOTHSI.

CKpCUIMBAaHUC

https://resh.edu.ru/subject/lesson/5386/start/301065/



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/meyoz-i-ego-biologicheskoe-znachenie
https://foxford.ru/wiki/biologiya/meyoz-i-ego-biologicheskoe-znachenie
https://foxford.ru/wiki/biologiya/gametogenez-i-oplodotvorenie
https://foxford.ru/wiki/biologiya/gametogenez-i-oplodotvorenie
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://media.prosv.ru/content/
https://educont.ru/
https://resh.edu.ru/subject/lesson/5386/start/301065/

25TurnbpuHoe JurnbpunnoeckpemmBanue. Tpetuii 3akoH Menaens. 7.2, 7.3, 6.1,
CKpelBaHue. 3aKOH https://resh.edu.ru/subject/lesson/4725/start/107947/ 2.2
HE3aBUCUMOIO HACIIECOBAHUS Ju- v noauruOpunHoe ckpemmuBanue. TpeTuid 3aKkoH
[IPU3HAKOB Menens

https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-
skreschivanie-tretiy-zakon-mendelya

26|CuemieHHoe  HaclIeOBaHHUE CreluieHHOE HACIEI0BAHNUE TE€HOB. 7.2, 7.3, 6.1,
[IPU3HAKOB https://resh.edu.ru/subject/lesson/4755/start/118828/ (2.2

CuersieHHOE HacjeloBaHUE Te€HOB. XPOMOCOMHAs
TCOpPUA HACICACTBCHHOCTHU

https://foxford.ru/wiki/biologiya/stseplennoe-
nasledovanie-genov-hromosomnaya-teoriya-
nasledstvennosti

27[CeneTnka moia. HacnenoBanue nmpu3HakoB, CIIETUICHHBIX C MTOJIOM 7.2, 7.3, 6.1,
HacnemoBanue  MpH3HAKOB, https://foxford.ru/wiki/biologiya/nasledovanie- 2.2
CIEIITIEHHBIX priznakov-stseplennyh-s-polom
C IIOJIOM

28|113MEeHUYNBOCTE. OCHOBHBIE 3aKOHOMEPHOCTH N3MEHYUBOCTH: 7.2, 7.3, 6.1,
HenacnencrsenHas MO U (UKAITMOHHAS,, KOMOMHATHBHAS, MyTallUOHHAS. 2.2
M3MEHYHUBOCTD https://resh.edu.ru/subject/lesson/5387/start/17435/

29|Hacnencreennas Bunsl HacnencTBeHHON U3MEHYHUBOCTH 7.2, 7.3, 6.1,
M3MEHYHBOCTH https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-|2.2

izmenchivosti
MYTaI_II/IOHHaSI N3MCHYUBOCTH
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/mutatcionnaia-izmenchivost-6844043
30| 'eneTnka uyenoBeka I'eneTnka uenoBeka 7.2, 7.3, 6.1,
https://resh.edu.ru/subject/lesson/3653/start/47180/  [2.2
31{UTorosas KOHTPOJIbHAs

padoTa 3a kypc 11 kmacca.



https://resh.edu.ru/subject/lesson/4725/start/107947/
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom
https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://resh.edu.ru/subject/lesson/3653/start/47180/

Tema7.Cesiekuusi oprann3mMon. OcHoBbI OMoTexHo0TUM (34)

32| Cenexkuuss Kak Hayka U 1 I'eneTuka u cenexus 1.2, 7.3,
poriecc. https://resh.edu.ru/subject/lesson/3861/start/295751/ |6.1,1.3
Menuareka [Ipocsemenns
https://media.prosv.ru/content/
Hudposoii o0Opa3zoBaTebHBIN KOHTEHT:
https://educont.ru/
33MeTonsl ¥ IOCTHXKEHHUS] 1 IKCK I'enernueckue OCHOBBI CEJIEKIHH. 3akoH| 1.2, 7.3,
CEJICKIIUU pacTeHui u ypcus TOMOJIOTUYECKHX PSIIOB 6.1,1.3
PKUBOTHBIX https://foxford.ru/wiki/biologiya/geneticheskie-
osnovy-selektsii-zakon-gomologicheskih-ryadov
34| buorexHonorus 1 Mertonpl W yCeXd COBPEMEHHOM CEJNEeKIUUA W 1.2, 7.3,
KaKk OTpacib TPOU3BOJICTBY OMOTEXHOJIOTUHU 6.1,1.3
(1 4) https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045
OBIEE KOJIMYECTBO 34 2

YACOB II10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://media.prosv.ru/content/
https://educont.ru/
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
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