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[losicHuTenpHas 3anUcKa

L Hopmamuenuvie npasosvie 00KymeHnmol

[TporpamMma pa3paboTaHa Ha OCHOBAHUU CIEAYIOUIUX HOPMATHBHBIX TOKYMEHTOB:
- ®enepanpHblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 o6pa3oBanuu B Poccuiickoit
Oeneparuny (nanee — ©3-273) (c usmenenusimu ot 04.08.2023 Ne 479-D3).
- @enepanbHBIi  TOCYIApCTBEHHBIH  00pa30BaTENbHBIA  CTAaHAAPT  CpPEAHEro  00IIero
o0pa3oBaHus, YTBepKIECHHBINH Mpuka3oM MuHucTepcTBa npocsenienus Poccuiickoit @eneparu
Ne 413 ot 17.05.2012 (manee — ®I'OC COO); ¢ uzmenenusimu ot 12.02.2025
- DepnepanpHas oOpa3oBatenbHas mnporpamma (DOII) cpemnero obmiero o0pa3oBaHUS
(ytBepxkaeHHass TpuKazoM MuHHCTEpcTBa TpocBemeHus Poccuiickorr ®Dexepanuu  OT
18.05.2023 Ne 371).
- Tlopsimox opraHu3ani W OCYILECTBJICHHS 00pa3oBaTENbHON AEATEIbHOCTH MO OCHOBHBIM
o01eo0pa3oBaTeNIbHBIM TpOorpaMMaM - 00pa3oBaTeIbHBIM MPOrpaMMaM HadajbHOTro OOIIero,
OCHOBHOTO OOIIIETO U CPEJHETO 00IIero 00pa3oBaHusl, yTBEPKACHHBIN MpUKa3oM MUHHCTEPCTBA
npocsenienus Poccutickoit @enepanunn ot 22.03.2021 Ne 115.
- Canutapubie npasuna u HopMmbl CanlluH 2.4.2.4283-26 «CaHUTapHO-3MTUIEMUOJIOTHYECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOJIEKHU», YTBEPKACHHbIE TOCTaHOBJIEHHEM [ TaBHOTO TOCYJapCTBEHHOT'O CAHUTApHOTO Bpaya
Poccuiickoit ®enepanuu ot 02.06.2026 Ne 19 (nanee - CII 22.4.2.4283-26);
- Canutapuble npaBuiia 1 HopMbl CanlluH 1.2.3685-21 «I'urneHndeckue HOPMATHUBBI U
TpeboBaHusl K obOecreueHUIo 0e30macHOCTH M (MiM) Oe3BpeAHOCTH JJIs 4eloBeka (hakTOpOB
cpelbl OOUTaHUS», YTBEPKICHHbIE TOCTAHOBICHHEM | JTaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOTO
Bpaua Poccuiickoii @eneparuu ot 28.01.2021 Ne 2 (manee - CanlluH 1.2.3685-21)
- VYcraB T'ocymapcTBeHHOro OFOKETHOTO OOIIEOOpa30BaTEILHOTO YUPEKACHUS CPEIHEH
o0meoOpa3zoBarenbHoi mKoisl Ne 202 @pyn3eHnckoro paiiona Cankt-IletepOypra.

II._ MHCTPYKTUBHO-METOANYECKUE JOKYMEHTHI:
— HuadopmanmoHHO-METOANYECKOE THUChMO MUHHCTEPCTBA MpocBenieHus Poccuiickoit
Qenepanit 0 BBeaeHUH DenepalnbHBIX TOCYJAapCTBEHHBIX 00pa30oBaTeNbHBIX CTaHIAPTOB
HAYaJIBLHOTO OOIIEro U OCHOBHOTO 0o01ero oopasosanws ot 15.02.2022 Ne A3-113/03.
— Ilucemo Komwutera mo o6pazoanuto ot 21.06.2016 Ne 03-20-2289/16-0-0 ¢ mpunoxeHrnem
WNucTpykTuBHO-MeTOANYeckoro muchMa «OO0 opraHmzamuu oOydeHHs TIO OCHOBHBIM
00111e00pa3oBaTEeIbHBIM MTPOTPaMMaM 0 OYHO-3a0YHOMU, 3a09HON PopMaM 00yUIEHUSY.

II1. ITpumepHbIe OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBI:

1. [TpumepHas ocHOBHast oOpa3oBaTeNbHAas MPOTpaMMa OCHOBHOTO 00IIero oopa3oBaHus
(omoOpeHa pemieHUEM QeepaTbHOTO yueOHO-METOUIECKOTO 00BEIMHEHHS 110 O0IIeMY
o0OpazoBanHuto, TPoTOKOJI OT 8 ampenst 2015 r. Ne 1/15, B pegakuuu npotokosa Ne 3/15 ot

28.10.2015 ¢penepanbHOro yueOHO-METOAMUYECKOTO 00BEINHEHHS IO 001IeMy 00pa30BaHHUIO).

Pabouast mporpaMma coctaBiieHa Ha OCHOBE MPOTrPaMMBbl OCHOBHOT'O OOIIETO
o0pa3oBaHUs IO OMOJIOTHH.

[Iporpamma mo OuonOrHH Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TpeOOBaHMW K peE3yJbTaTaM OCBOCHHS OCHOBHOM OOpa3oBaTEIbHOW MPOTPaMMBbI
OCHOBHOTO o01ero oOpaszoBanus, npenactaBieHHbIXx B @I'OC 00O, a Taxxke (emepaibHOM
paboyeii mporpaMMbl BOCIIUTAHUS.



[Iporpamma mno Owuonoruu HampasjieHa Ha (OPMUPOBAHHE ECTECTBEHHO-HAY4YHOMN
IPaMOTHOCTH OOYYAIOLIUXCSI U OpPTraHU3alUI0 W3YYeHHs] OMOJIOTUH Ha JEATEeIbHOCTHOM OCHOBE.
B mporpamme mo OHMONIOTHH YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO HpEIMETa B peaau3aliu
tpeboBanuit ®I'OC OO0 k mIaHUPYEMBIM JIUYHOCTHBIM M METAlPEAMETHBIM pe3yJbTaTaM
o0y4yeHHsI, a TaKKe peaju3alys MEXIPEJAMETHBIX CBS3€H €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHuUs.

B nporpamme mo Ouosiornu OnpeAensioTCs OCHOBHBIE IENM H3yuyeHus OUONOruM Ha
YPOBHE OCHOBHOT'O 00Iero 00pa3oBaHus, INIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI I10
OMOJIOTUM: JIMYHOCTHBIE, METalpeAMETHble, TMpeaMeTHble. [IpenMeTHble MIaHUpyeMble
pe3yIbTaThl JaHbI AJIs KaXKIAOT0 ToJa H3y4eHUs] OMOIOTHH.

buonorus pa3zBuBaeTr mpeacTaBiIeHUs O MO3HABAEMOCTH KMBOW MPUPOIABI U METOAAX €€
MO3HAHMUSI, TIO3BOJISIET CHOPMHUPOBATH CUCTEMY HaYYHBIX 3HAHUH O )KMBBIX CHCTEMaX, YMEHUS UX
M0J1y4aTh, IPUCBAUBATh U MIPUMEHATH B )KU3HEHHBIX CUTYALUSX.

buonorudeckass moArotoBka o0OecleYMBACT TMOHUMAHUE OOYYAOIIMMHCS HAyYHBIX
MPUHIUIIOB YEJIOBEUYECKON IEeATENbHOCTH B NPUPOJE, 3aKJIAJbIBAET OCHOBBI JKOJOTHYECKOU
KYJIbTYpBbI, 3A0POBOr0 00pa3a »KU3HHU.

LlenssmMu n3yueHus OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO 0OPa30BaHUS SBISIIOTCS:

dbopMupoBaHHE CHUCTEMBbl 3HAHHI O TMpPU3HAKAX U TMpolLeccax >KU3HEAEATEIbHOCTH
OMOJIOTMYECKUX CUCTEM Pa3HOT'O YPOBHS OPTraHU3AIHH;

dbopMUpOBaHHE CHCTEMbl 3HAHMNA OO0 OCOOEHHOCTSAX CTPOCHUS, JKU3HEIACATEILHOCTH
OpraHM3Ma YeJIO0BeKa, YCIOBUSIX COXPaHEHUS €To 37J0POBbS;

dbopMupOBaHHE YMEHHI NTPUMEHSTh METOAbl OHOJOTUYECKOW HAYKH IJS H3YYCHHS
OMOJOTUYECKUX CUCTEM, B TOM YHUCJIE OpraHi3Ma YeJI0BeKa;

dopMupoBaHHE YMEHHUH HCIOIB30BaTh MH(POPMAIMIO O COBPEMEHHBIX JIOCTIDKCHHAX B
oOmactu Ouomoruu Ui OOBSCHEHHS MPOIECCOB U SBICHUHA KMBOM TPUPOABI H
KHU3HEACATEIILHOCTH COOCTBEHHOTO OPraHN3Ma;

dbopMHpOBaHHE YMEHUU OOBICHATH POJb OHOJOTHMH B TPAKTUYECKON ACSITEIBHOCTH
JI0JIel, 3HaueHHWe OMOJIOTMYECKOTO0 Pa3HO0Opa3us isd COXpaHEHUs Ouocdepsl, MOCIEACTBUS
ACATCIIBHOCTH YCJIOBCKA B IPHUPOAC,

(dopMHpOBaHUE IKOJOTHUECKON KYJIBTYPHI B LIETSIX COXPAHEHUSI COOCTBEHHOTO 3/I0POBbSI U
OXPaHbI OKPYXAIOIIEH CPEIbI.

Joctuxenue meneil mporpaMmsbl 10 OHOJIOTHU OOECHEUMBAETCS PEIICHHUEM CIIeIYIOIINX
3a1a4:

nproOpeTeHne 00yJalIUMUCS 3HAHUM O KMBOW MPUPOIE, 3aKOHOMEPHOCTSX CTPOCHUS,
KU3ZHEJEATEIILHOCTH U CPeloo0pas3yromiell pojii OpraHu3MOB, YEJIOBEKE KaK OMOCOIMAThLHOM
CYIIIECTBE, O POJU OMOJOTUYECKON HAYKU B MPAKTHYECKOM JIEATEIILHOCTH JTFOCH;

OBJIQICHUE YMEHHUSMHU IPOBOJUTH HCCICIOBAHUS C HCIOJIB30BAaHHEM OHOJIOTHYECKOTO
o0opymoBaHus U HAOMIOJCHUS 32 COCTOSIHIEM COOCTBEHHOTO OPTaHU3Ma,



OCBOCHHE TIPUEMOB pabOThl ¢ OWOJOTHYECKONW WHpOpMaNKMe, B TOM 4YHUCIE O
COBPEMEHHBIX JIOCTHKCHUSAX B 00J1aCTH OMOJIOTHH, €€ aHAIN3 U KPUTHYECKOE OICHIUBAHHE;

BOCIIUTaHHE OMOJIOIMYECKM W JKOJOTMYECKHM TIPAMOTHON JIMYHOCTH, TOTOBOH K
COXPaHEHHIO COOCTBEHHOTO 3/10POBBSI M OXPAaHbI OKPY>KAIOLIEH CPEIbl.

OO1m1ee 4uCiIo 4acoB, OTBEACHHBIX ISl M3YYEHUs OMOJIOTWH, cocTaBiseT 238 yacoB: B 5
kiacce — 34 vaca (1 gac B Hezento), B 6 kiacce — 34 gaca (1 gac B Henenio), B 7 kiacce — 34 gaca
(1 gac B Henmento), B 8 kiacce — 68 vacoB (2 yaca B Henenmo), B 9 kiacce — 68 gacoB (2 yaca B
HEJIEIIO).

[Mpenymaraemeii B mporpaMme 1Mo OWOJIOTHH TIepeueHb JTa0OpPATOPHBIX M MPAKTHYECKUX
paboT SABISAETCS PEKOMEHAATEIIbHBIM, YIUTEIb JIeJIaeT BRIOOP MPOBEICHUS 1ab0paTOPHBIX pabOT
U ONBITOB C y4€TOM UWHAMBUAYAIbHBIX  OCOOCHHOCTEW  OOydJarlomuxcs, CIHUCKa
OKCIEPUMEHTATBHBIX 3aJaHul, TMpemaracMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 OHOJIOTHH.

[Ipu paspaboTke mporpammbl O OHOJOTHU TEOPETUYECKYIO OCHOBY JJIS OMpEAcIICHUs
NOIXO0M0B K (opMHpOBaHUIO cojepxkaHus ydyeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuentyainbHble nojoxeHns @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COIEpKaHMs,
pe3ynbTatoB 00ydyeHHs M TpeOOBaHHMM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHUS 00
o0IIMX IEesIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHS O crienupuke OUOJIOTHH,
e€ 3HAUYCHUWU B TIO3HAHHH JXUBOW MPHUPOABI M OOECICUCHHH CYIIECTBOBAHUS YEIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJOXKEHHSIM, OINpPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTrpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[IporpamMma mo Guosoruu AaéT MpeACcTaBlIeHUE O ENsIX, 00 o0IIel cTpaTeruu 00y4eHus,
BOCIIUTAHHUSI W Pa3BUTUS OOy4arOMMXCsl CpeAcTBaMH ydeOHoro mpeamera «buomorusy,
ompezenseT o00s3aTeNbHOE TPEIMETHOE COJIEpKaHHE, €ro CTPYKTYpPY, paclpeaeicHue IIo
paszenam W TeMaM, PEKOMEHIYEMYIO IOCIEI0BaTeIbHOCTh U3YyUCHHsI YYeOHOrO MaTephala C
y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIBLHOTO MpoIlecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00yJaronuXxcsl.

B mporpamme 1o OWONIOTHM TakXe YYMUTHIBAIOTCA TpPeOOBaHMSA K IUIAHUPYEMBIM
JWYHOCTHBIM, METANpPEAMETHBIM M NPEAMETHBIM pe3yiabTaTaM OOy4eHUs B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN AEATEIbHOCTH/y4eOHBIX NEHCTBUN 00yUYaIOMIMUXCs 1O
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 00pa30BaHMUs.

B mporpamme mo Guosormu (10-11 kmaccel, 06a30BBI ypOBEHb) pPEaIM30BaH PHHIIUI
IPEEMCTBEHHOCTH B H3Y4YeHUHM Ouosoruu, Omarogaps dYeMy B HeW NpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHH, CBA3aHHBIX C ()OPMHPOBAHHEM €CTECTBECHHO-HAYYHOTO
MHPOBO33pPCHU, IOECHHOCTHBIX OpI/IeHTaLII/Iﬁ JINYHOCTH, 3KOJIOTHYECKOT'O MBIIJIICHUA,
NpEJCTaBICHUNA O 370pOBOM o0O0pa3e XH3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. [losTomy Hapsigy ¢ HM3ydeHUEM OOMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWI O CTPOCHUU KHUBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B HUX
nmponeccoB B MHporpaMme Iio 6HOJIOI‘I/II/I YACICHO BHUMAHHC MCIIOJIb3OBAHHUIO ITOJYUCHHBIX
3HAHWI B TIOBCEHEBHOM JKMU3HU ISl PEIICHHSI PUKIATHBIX 3a/1a4, B TOM YHCIE: MPO(QUIAKTHKH
HaCJICACTBCHHbBIX SaGOHGBaHI/Iﬁ YCJIOBCKaA, MCOAUKO-TCHECTHUYCCKOT'O KOHCYJIbTUPOBAHMUA,
00OCHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOTO TOBEACHUS B OKPYKAIOUIeH MPUPOIHOM cpere,
aHajaW3a BIHMSHUS XO3SAUMCTBEHHOU ACATCIIbBHOCTHU 4YCJIOBCKA Ha COCTOSIHHUC MNPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHUMAHHs K MPHUKIAIHON HANpaBICHHOCTH Y4eOHOTO



npeaMera «bUONIOTHSY MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIIOBUHN ISl PEIleHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpas Mpeanoiaraet
dbopMupoBaHHE Y OOYYArOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSM JTUHAMUYHO
Pa3BUBAOIIETOCS COBPEMEHHOTO MUpa.

buonorust Ha ypoBHe cpemHero o0mero oOpa3oBaHUS 3aHUMaeT BaxkHOe MecTto. OHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS TPEICTABICHWA O HAy4YHOU KapTUHE MUDPA,
pacmmpsieT ¥ 0000IIaeT 3HAHKSI O KUBOW MPUPOJE, €€ OTIMUUTEIHHBIX MPU3HAKAX — YPOBHEBOM
opraHu3alvi MW SBOJIOLUU, CO3I[aéT YCJIOBUA JIsI: TIO3HAHUSA 3aKOHOB JKUBOH Ipupoasbl,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M Oe30macHOro oOpasa
KHU3HHU, SKOJIOI'NYCCKOI'0O MbIIJICHUA, ICHHOCTHOI'O OTHOIIICHUSA K JKUBOU npupoac U 4YCJIOBCKY.

BOJIBHJOG 3HAYCHUC 6I/IO.HOI‘I/I5I UMECT TakKxXKE JId peH_IeHI/ISI BOCIIUTATCIBbHBIX U
Pa3BUBAIOIIMX 33/1ay CPeHEro o0Iero oopa3oBaHus, conuaau3anui ooyJyaromuxcs. M3ydenune
6uosorun obecrieunBaet YCIIOBUA JU1s dbopmupoBaHus HMHTEIUIEKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX M HH(MOPMAIMOHHBIX HABBIKOB, ICTECTHYECKOH KYJIBTYPHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEACTaBICHUSAMH M3 JIPYTHX Y4eOHBIX MPEJAMETOB, B
YaCTHOCTH, PU3NKH, XUMHUH U Teorpaduu. HazBaHHBIC MOTOXKEHUS O MPEAHA3HAYCHUN YIeOHOTO
npeamera «bUONOTHS» COCTaBUJIM OCHOBY Ul OIPENENIEHUS IOAXOJ0B K OTOOpY H
CTPYKTYPHUPOBAHHIO €T0 COJACPIKAHHMS, TTPEICTABICHHOIO B TPOrpaMMe 110 OHOJIOTHH.

Ot60p conepkanus yueObHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYYarOIIUECcs TOJIKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HaYUMbIe I (OpMHpPOBAHUS OOIIEH KYIbTYpPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYKaIOIEeH TNPUPOJHON cpee, BOCTpeOOBAaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocob0e MECTo B ATOW CHCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QopMHUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPHUEHTANMAX JTUIHOCTH, CTOCOOCTBYIOMINX TYMaHHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHus.

CTpyKTypHpOBaHHE COJIepKaHUs Y4eOHOro MaTepuaiga B MporpaMMme IO OHOJIOTHUH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWUN 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
J)KUBOM TMPUPOIBI, O €€ YPOBHEBOM OpraHu3allud W 3BOJIOLMH. B COOTBETCTBHHM C 3TUM B
CTpYKType y4eOHOTro npeamera «BHONOTHs» BBIIEICHBI CISAYIONINE COAEpIKATeIbHbIC JTNHUU:
«buonorus kak Hayka. MeToabl HaydyHOTro mo3HaHUs», «KieTka kak Ouonoruyeckas CucTemMay,
«Opranm3m Kak Ouonoruyeckas cuctemay, «CucteMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJTIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI».

Llens wuszydyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHHUE
O0y4JaloImMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pa3HOTo paHra u MpuoOpeTeHne YMEHUI MCIONIb30BaTh 3TU 3HAHMS JJII TPAMOTHBIX JEHCTBUI B
OTHOIIEHUH 00BEKTOB )KMUBOW MIPUPOJIbI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MPOOIIEM.

Joctuxenue 1enu usydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYIOMnX 3a1ayu:

OCBOCHHME OOYYaIOUIMMHCS CHCTEMBl 3HAHUH O OMOJIOTMYECKUX TEOPUAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWiIax, CIY>KallMX OCHOBOHM MUisi (opMHUpOBaHUS
IPEJICTaBICHUH O €CTECTBEHHO-HAy4YHON KapTMHE MHpa, O METOAAaX HAY4YHOI'O I103HaHWA,
CTPOEHUH, MHOTOOOpa3sMy U OCOOEHHOCTSX MHUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alllu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;



dbopMupoBaHre y oOOydyarolIUMXCsl MMO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHalKu3a JaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMH HAYYHBIX B3TJISOB,
UJel ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3aLIUY;

CTaHOBJIEHHE Yy oOOydaroummxcsi oOmeld KylabTyphl, (YHKIMOHAJLHOW TI'PaMOTHOCTH,

pa3BUTHE YMEHUN OOBACHATH U OLIEHWBATH SIBICHUS OKPYKAIOLIEro MUpa *KUBOW MPUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, TOJYYCHHBIX IPU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHHe y OOyYaIOIIUXCS YMEHHHA WJUTIOCTPUPOBATH 3HAUYCHHUE OMOJIOTHUYECKUX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOYKHOCTH TIO3HAHHS YEJIOBEKOM KHBOW MPUPOIBI,
HE00X0IMMOCTH OEpEXHOTO OTHOILICHHUS K HEH, COOTIOACHUS STHUECKUX HOPM IPH MPOBEICHUH

OMOJIOrMYECKHX MCCIICIOBAHNM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIs MOBBIIIEHHUS YPOBHS HKOJOTHYECKOU
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW M yMEHHWI B MOBCEJIHEBHOW >KU3HM JJIS OICHKH
MOCJIC/ICTBHM CBOEHW NEATEIbHOCTH IO OTHOIICHHWIO K OKpYXKarolei cpene, cOOCTBEHHOMY
3I0pOBbI0, 00OCHOBAHHE U COOIIOICHHE Mep MPO(PUIAKTHKH 3a00JI€BaHHH.

B cucreme cpeanero o6miero oopazoBanus «buonorus», usydaemas Ha 6a30BOM YpOBHE,
SABIISICTCS 00S3aTENbHBIM YUEOHBIM HPEIMETOM, BXOJASAIIMM B COCTaB IPEeIMETHOH 001acTh

((ECTCCTBGHHO-HayLIHI)IC MMPEaAMETED.

Jnst m3ydeHus: 6uosornu Ha 6a30BOM YPOBHE CPEIHETO OOIIero oOpa3oBaHUsT OTBOJAMTCS
68 gacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).

COJEPXAHUE OBYYEHUA

10 KJTACC

Tema 1. buosiorus kak Hayka.
Buonorus kak Hayka. CBs3b OHMOJIOTMM C OOINECTBEHHBIMH, TEXHHYECKUMHU U JPYTUMH
€CTECTBCHHBIMU HayKaMH, (uiocopuei, 3TUKOW, ICTETUKOW W mpaBoM. Pois Ouonoruu B

(GbopMHpPOBaHNN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OMONIOTHYECKUX HAYK.

Metoapl Mo3HaHUS KUBOK MPUPOAbI (HaOII0AeHUE, SKCIIEPUMEHT, ONUCAHNE, U3MEPEHHE,
KJaccuukanms, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JleMoHCTpamuu:
[Hoptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTO/IbI TO3HAHUS )KUBOW TIPUPOIBI.



JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:

[Ipaktuueckass pabora Ne 1. «lcmonb30BaHWE pa3NIUYHBIX METOAOB IPH H3YYECHHUH
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. JKuBble CUCTEMBI U KX OpraHU3AIUA.

XKusele cuctembl (OMOCHUCTEMBI) Kak MpeaMeT H3ydyeHus Ouojoruu. OTINYHE >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MTPUPOBI.

CgoiicTBa OmocucTeM W WX pa3zHooOpasue. YPOBHH OpraHu3alid  OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYISLUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

JleMoHCTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE NPU3HAKU KHU3HU», «YPOBHU OpTraHU3AIMH >KUBOU
IIPUPOIBI».

O6opynoBanue: moaenb Monekyibl JTHK.

Tema 3. XuMHUECKUI COCTAB U CTPOEHUE KIIETKH.

XUMHUYECKUN COCTAB KIETKA. XUMUUYECKUE AJIEMEHTBL: MAKPO3JIEMEHTBI, MUKPOAJIEMEHTBHI.
Bosia u MuHepaibHbIE BEIIECTBA.

OYHKIMK BOJBI M MHHEPAIBHBIX BEIIECTB B KieTKe. [lojiepkaHue OCMOTHYECKOTO
OastaHca.

benku. CoctaB u cTpoeHHne OEIKOB. AMUHOKHCIOTH — MOHOMEpHI 0eikoB. HezameHnmbie
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOMU
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIMN OEIKOB.

®epmeHThl — Ounonoruueckue Karanuzaropbl. CTpoeHue (epMeHTa: aKTHUBHBIA LEHTP,
cyocrpatnas creuuduunocte.  Kodepmentsl. Burtamunpl. Otnwums  GEepMEHTOB  OT
HEOPraHMYECKUX KATaIU3aTOPOB.

YrieBoapl: MOHOCaxapuabl (TJII0K03a, pud03a U Ie30KCHpr003a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMOJMCaxapuibl (KpaxMmay, TJIMKOTeH, IeJUIo03a). buonornueckue QyHKIMHA
yIJIEBOJIOB.

Jlunuaer:  Tpurmuuepuasl, ¢Gocdonunuabl, crepounbl. [mapodunsHO-THAPOPOOHEIE
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMMUAOB Kak
HUCTOYHUKOB SHEPTHUH.



Hyxneunnoseie kucnorsl: JJHK u PHK. Hykineotnabsl — MOHOMEpBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkmun JHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u

byHKINN.

Huronorusa — Hayka o kietke. Kierounas Tteopus — mpuMmep B3auMOJEHCTBUS HUIEH U
(akTOB B HAYYHOM ITO3HAHUU. METO/Ibl U3yUEHUSI KIETKH.

Knerka kak nenoctHast »uBas cuctema. OOIye NpU3HAKU KJIETOK: 3aMKHYTasi HapyXHas
memOpana, mosiekynbl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tumel KJIETOK: JyKapuOTHYeCKas | Tpokapuotudeckas. OCOOEHHOCTH CTpPOCHUS
MpOKapuoTUYECKON KieTku. Kietounas crenka 6akrepuii. CTpoeHUE dyKapuOTHUECKON KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, d)KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMUKC, UX (PYHKIHU.
[Ina3maruueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ oOpraHoMAbL.
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['omasmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpomcxoxaeHne MUTOXOHAPUHA U IUIACTHA.
Buaer mnactun. HememOpaHHble oOpraHouabl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKU. DYHKIIMHM OpraHOU0B KJIETKH. BriroueHus.

Snpo — perynaTopHblil eHTp KieTku. CTpoeHue aapa: siiepHas 000104Ka, KapuoIia3ma,
XPOMATHUH, APBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.
JemoncTpanuu:

[loptpersl: A. JleBenryk, P. I'yk, T. lIBann, M. Illnelinen, P. Bupxos, /[x. Yorcon, .
Kpuk, M. Yunkuuc, P. ®paukinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKUX OSJIEMEHTOB B  HEXHUBOW MPUPOIE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuner u cxemsl: «llepuognueckas Tabmuna XUMHYECKHX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTes Oenkay, «CTpoeHrne MoJIeKybl 6enka», «CTpoeHne GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monexkynsl AT®O», «CTpoeHne 3yKapuoTHYECKOM
KIeTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOeHHE pPacTUTENIbHOW KIeTKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKN», «CTpOEHUE A/1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHWE Jisi TPOBEACHHUS HAOIIOICHHM,
U3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHBIX, KUBOTHBIX U OaKTepHATbHBIX
KJICTOK.

JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:

JlaboparopHass padora Ne 1. «l3ydeHue KaTaTMTUYECKON aKTHBHOCTH (epMEHTOB (Ha
pUMeEpe aMHJIa3bl WITH KaTalla3bl)y.

JlaGopatopnass pabora Ne 2. «lM3ydeHue CTpOCHHSI KJIETOK pACTCHWH, XUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.



Tema 4. )KusHe1esIT€IbHOCTD KIETKH.

OOmen BemiecTB, WM MeTa0OMM3M. AccuMuisanus (TulacTudeckuii  oOMeH) U
JTUCCUMMJIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca MeTadonuzma. Poib
3aKOHOB COXPaHEHHUSI BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIm3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpo(dHBIN U rereporpodHblid. Ponb pepmenToB B 0OMeHe
BEIIIECTB U MPEBPAILEHUH SHEPTHH B KIIETKE.

@®otocunTe3. CBeroBas U TeMHoOBasg ¢a3pl (¢orocuHTe3a. Peakunmn QorocuHTe3a.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocHuHTe3. XEeMOCHHTE3UPYIOHe OakTepuu. 3HAU€HHWE XEMOCHHTe3a IS JKU3HH Ha
3emuie.

DHepreTUYecknidi OOMEH B  KJIETKe. PaciieruieHne  BEIIeCTB,  BBIJCICHHE W
AKKyMYJIMPOBaHUE YHEPTUH B KIIETKE. DTaIlbl JHEPreTHIeCKoro oomeHa. I mukonus. bpoxkenue u
€ro BU/BI. KI/IC.HOpOI[HOC OKHUCJICHHUC, NI KJICTOYHOC JbIXaHUC. OKI/ICJII/ITGJIBHOG
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun wmatpuunoro cuHTe3a. [enermueckas wuHpopmamusa u JIHK. Peammzamms
reHeTH4ecKoil nHpopManu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBA. TpPaHCKPHUILUA —
matpuuHblii cuate3 PHK. Tpancnsnus — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HH — BHpychl. Hctopust oTkpbeitus BupycoB (. .
NBanoBckuii). OcCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUpPYycoB. bakrepnodaru. bonesnn
pacTeHuil, >KUBOTHBIX M YEJIOBEKA, BhI3bIBaEMbIC BUpycaMu. Bupyc ummyHonepuura yenoBexa
(BUY) — Boszoymurenr CIIM/la. OOpartHas TpaHCKpPHUIIUSA, peBEepTa3a W HHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00J€BaHU.

JemoHncTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumpt wu  cxembl: «Tunmbel  muTanus», «Mertabommu3my»,  «MHUTOXOHAPHUSY,
«DHepreTrueckuii 0OMen», «Xmiopormacty, «Dotocunrtes», «Crtpoenne [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[eHernueckuit kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1MKn Bupyca CIIMa, Oakrepuodaray,

«Pemmukanms JJTHK».

O6opynoBanue: Moaenu-amminkanuu «Y apoenne JIHK u Tpanckpunimsy», «buocuHTes
oenkay, «CTpoeHHUE KIETKW», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKE€HME U MHIUBUIYAJIBHOE Pa3BUTHUE OPTaHU3MOB.



Krerounslii MK, WK KU3HEHHBIA NUKIT KiIeTku. MHTepdaza m muto3. I[lporeccsr,
npoTrekatomue B uHTepdase. Pernmukamus — peaknus marpudydoro cuure3a JJHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBII HabOp — KapuoTHIl. [IUMIOMIHBIA M TAIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. XpoMatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne kinerkn — muto3. Cragum muto3a. I[lpouecchl, mpoucxopsiue Ha pa3HBIX
cTagusax MUTo3a. brosorndyeckuii CMBICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHUS OpPraHWU3MOB: Oecrojioe H  MoyoBoe. Buasl  Gecronoro
pPa3MHOXCHHS: JICICHUE HAJBOE, NMOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEreTaTMBHOE Pa3MHOXKEHHUE. VCKyCCTBEHHOE KJIIOHMPOBAHWUE OPraHU3MOB, €r0 3HAYCHUE IS
CEIIEKIINH.

ITonmoBoe PAa3SMHOXKCHHUEC, €0 OTIINYUSA OT OecI1o1010.

Meiio3. Craguun menosa. Ilpomecchl, mpoucxopsume Ha craausx Meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaueHUE MeH03a.

I'ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. I10I0BBIE *Kene3bl:
CEeMEHHUKU M suyHHKH. OOpa3zoBaHHE U pa3BUTHE IMOJIOBBIX KIETOK — raMeT (CHepMaTO30H,
SUICKIIETKA) — CcIepMaToreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpHOe pasBuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl AMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE, TacTPYIISIHSA,
opranorenes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAILHOTO Pa3BUTHS: TPIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBAThH BpO)K,Z[éHHBIe ypoAacTBa.

Poct u pa3Butue pactrenuit. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOECHUE CEMEHU, CTaJAuHN
pa3BUTHSL.

JleMoHCTpauu:

Tabmuupl u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOIHOE OIIIOAOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuii», «CTpOeHUE TMOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «IIpsMoe n HenpsiMmoe pa3BuTHE», «l'ameToreHes y
MJIEKOTIUTAIOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKON, MUKporpenaparsl «CrnepMaTo3ouabl MIEKOMUTAIOIIETOY,
«slinexierka MieKonmuTawmero», «KapuokuHes B KJIeTKax KOpelIKa JyKa», MarHUTHAas
Moieb-anruKanus «/lenenue knetkny», monens JJHK, Moxens metadazHoit XpoOMOCOMBI.

JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:

JlaGopaTtopnas pabora Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.



JlaGopatopnass pabora Ne 4. «M3ydeHHe CTPOCHHs TIOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M1 K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaud reHeTuku. McTopus pa3BuUTHUS TEHETUKH. Pojb IUTONOTUM H
SMOPHOJIOTHH B CTAHOBJICHUU I'€HETHUKH. BKIIam pocCHICKUX 1 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeToIbl TEeHETUKH (THOPHUIOJIOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC TEHETUUECKHE TTOHATHA. | eHeTHuueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpeIlMBaHUM.

3aKOHOMEPHOCTH  HAcJ€[OBaHHUA  IPU3HAKOB, ycTaHOBIEeHHble [.  Menaenem.
MonHorubpuaHOe CKpeluMBaHue. 3aKOH eauHO00pa3us THOPUIOB TIEPBOTO TMOKOJICHHUS.
[IpaBuio noMuHMpOBaHMs. 3aKOH pacIIENJIEHUs IPU3HAKOB. ['unoresa uncrorsl ramer. [lonHoe
Y HETIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe  ckpeuuBaHUe. 3aKOH HE3aBUCHMOTO  HAcleZIOBaHUSA  IMPU3HAKOB.
[{uToreHeTn4yeckue OCHOBBI AMTHOPHIHOTO CKpEIIMBAaHUS. AHAIM3MPYIOILIEe CKpEIlMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIpeIeTICHHs TEeHOTHUIIa OCOOH.

CueruieHHOe HacleoBaHue Tmpu3HakKoB. Pabora T. Moprana 1o CHEIJICHHOMY
HacJIeI0BaHMIO TeHOB. HapylieHue ClierieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOoMOCOMHas TEOpUsl HACIIEICTBEHHOCTH. | eHeTHuecKue KapThl.

I'eneruka nona. XpoMOCOMHOE OmNpeAesieHue mojia. AyTOCOMBblI U TOJIOBBIE XPOMOCOMBI.
T'omoramernreie u TeTCPOraMCTHLIC OPraHU3MBbI. HaCJIGI[OBaHI/Ie IMPU3HAKOB, CHCIUVICHHBIX C
MOJIOM.

M3MeHunBOCTh. Buabl N3MEHUNBOCTH: HEHACIEACTBCHHAS U HACJIEACTBEHHAs1. Poib cpenbl
B HEHACJIEJCTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOJU(PHUKALMOHHON H3MEHUYMBOCTH.
Bapuanuonssiii psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHUYMBOCTH.

HacnencTBeHHas, WM reHOTUIIMYECKas, N3MEHYUBOCTh. KoMOMHATHBHAS H3MEHUYUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MyTallOHHAs
U3MEHYMBOCTh. Kiaccudukanus myTanuii: reHHbIE, XpPOMOCOMHBIC, T€eHOMHBIE. YacTtoTa W
NPUYMHBI MyTaluii. MyTareHHnbeie (akTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3menunBoctH H. . BaBuiona.

BHCHI[CpHaﬂ HaCJICACTBEHHOCTh U U3MCHYNBOCTD.

I'enetuka uenoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl TE€HETUKHA YEJIOBEKA:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISAPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: MOJHOTEHOMHOE CEKBEHUPOBAHHUE,
TEHOTHIUPOBaHKUE, B TOM uucie ¢ nomomipio I[1I[P-anammsa. HacnencrBenHsie 3aboseBaHus
YyelloBeKa: TeHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW IMPeIpacrloiOKEHHOCTHIO,
XpoMocomHBIe OosiesHu. ComaTudeckue M TreHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHUMTIBL 310pOBOTO 00pa3a KU3HU, NUATHOCTUKU, TPOPHUIAKTUKY U JICYEHUS! TEHETHUECKUX



Oone3Hell. MeaMKO-TeHeTUYeCKoe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIMHCKOM TEHETHKH B
IPEJOTBPALICHUN U JICYEHUN IeHETHYECKUX 3a00JIeBaHUH YeTI0BEKA.

JleMoHCTpamuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuier 1 cxembl: «MOHOTHOPHIHOE CKpPEIIMBAHKE U €r0 IIUTOTCHETUYECKask OCHOBAY,
«3aKOH pacHIeIUICHUS] M €ro IUTOTeHETHYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«/lurnbpunnoe ckpenBanue», «llUTOIOTMYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUSY,
«Merno3», «B3anmMoneicTBUE allIeNIbHBIX T'€HOBY, «I'€eHeThuecKne KapThl PaCTEHUM, )KUBOTHBIX
u 4YeynoBekay, «l'eHeTuka moiiay, «3aKOHOMEPHOCTH HACIEIOBAHMS, CUCINICHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka ¥ IKHBOTHBIX», «Bumbl wu3MeHunBoCcTHY», «MoaudukanmoHHas
U3MEHYMBOCTHY, «HacnenoBanue pesyc-haktopay, «['eHeTHKa Tpynm KpoBuy», «MyTarmoHHas
U3MEHYUBOCTD.

O6opynoBanue: Mojenu-anIuMkanuun «MoHOTHOpHIHOE CcKpenuBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
mMukpornpenapar «JIposoduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«["opox moceBHOW.

JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:

JlaGopaTtopnast pabota Ne 5. «3y4ueHue pe3yabTaTOB MOHOTHOPHUIHOTO U JUTHOPHIHOTO
CKPEIIMBAHHS Y JPO30(HIBI HA TOTOBBIX MUKPOITpErapaTaxy.

JlaGopaTtopnas pa6ota Ne 6. «/3yueHne MoaupuKaIMOHHONW W3MEHYMBOCTH, TIOCTPOCHHUE
BApUALMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JlabopatopHass pabGora Ne 7. «AHanmu3 MyTanuid Yy JApo30QWiIbI Ha TOTOBBIX
MHKpOTIpeTiapaTax.

[Tpaktrueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M Ipoliecc. 3apoXkACHUE CENEeKIUU U JoMecTukanus. Yuenue H. .
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHHd. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOIa, ITaMM.

CoBpeMeHHBIE METOJbI CENEKIIMU. MacCOBBI U MHANBUIAYATbHBIH OTOOPHI B CEJICKIIHMH
pactenuii U KUBOTHBIX. OTleHKa dKCTepbepa. BIM3KOpOACTBEHHOE CKpEITMBAaHUE — UHOPUIMHT.
Uucrtas swHuA. CkpenuBaHWe YHACTBHIX JUHWA. ['ereposuc, wim rubpuaHas cujia.
Heponcteennoe ckpemmBanue — ayrOpunuHr. OtpanéHHas ruOpuamsanmus U e€  yCrexw.
NcKkyCcCTBEHHBIN MyTareHe3 M IOJYYEHHUE MOJUILION0B. JlOCTHXKEHUS CENEeKIMU PacTCHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. ['€HHas HH)KEHEepus. OTallbl CO3JaHUsA
pexombunantHoi JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepus. Kietounble



KYJIbTYpbl. MUKpPOKJIOHaJIbHOE Pa3MHOKeHUE pacTeHuil. KiloHMpoBaHNe BBICOKONIPOYKTUBHBIX
CETbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHUYECKHE M JTHYecKue mnpobiembl. MO —
TeHETUYECKU MOIU(PHUIUPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

[optpersi: H. K. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. I1BaHOB.

Tabmuubl u cxembl: KapTra «LleHTpbl NMPOUCXOXKICHUS W MHOT000pa3us KyJIbTYpPHBIX
pacteHui», «Ilopoasl TOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHH», «OTaanéHHas
rubpunmsamus», «Paborer akagemmka M. @. MHWeanoBay, «llomumnounnus», «OOBEKTHI
ouotexHonorun», «Kierounele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE W TMEpEeHOC

TCHOB, XpPOMOCOM)).

O6opynoBaHue: MyJISKM IUIOJOB M KOPHEIUIONOB IUKHX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUS.

JlaGopaTopHbIe U MPaKTUYECKHUE PaOOTHI:
Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHUS CEJEKLIMU PACTeHUH U KUBOTHBIX (HA

CEJICKIIMOHHYIO CTAHILMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN y4acTOK, B TEIUTUMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Temarnueckoe MIaHUpOBaAHUE

10 KJIACC
Kosau4vecTBO 4acoB
Ne HanmeHnoBaHue pa3ie/ioB U TeM
w/n nporpaMmb: Beero KounTtpoJabHbie IpakTH4eckune
padoThI padoThI
1 buonorus kak Hayka 2 0.5
2 JKuBble cCUCTEMBI M X OpraHu3alus 1
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8§ 1
4 KusHenesaTeapbHOCTh KIETKU 6
5 Pa3zmMHOXeHME ¥ HHAUBUAYATLHOE 5 1
Pa3sBUTUC OPTaHNU3MOB
6 HaC.HGI[CTBeHHOCTB 1 UIBMCHYUBOCTH ] 15
OpraHU3MOB
7 Cenexkuust oprann3mMoB. OCHOBBI 3
OMOTEXHOJIOTUH
8 PeszepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME

[ToypouHoe mmaHnpoBaHue

10 KJTACC



Tema ypoka

Buonorus B
CUCTEME HayK

Metonasbl
MMO3HAHMS KUBOK
IIPUPOIBL.
[IpakTnueckas
pabota Ne 1
«Hcnonp30Banne
paSJII/I‘IHBIX
METOIOB MpH
U3y4YEHUU
OHOJIOrHYECKUX
00BEKTOBY

buonornueckue
CHCTEMEI,
MPOLECCHI U UX
H3y4YCHHUE

XUMUYeCKUH
COCTaB KJIETKH.
Bonau
MUHEpaJIbHbIE
conu

benku. Cocras u
CTpOeHHUE OEKOB

DepMEeHTB —
OMOJIOTUYECKHEe
KaTaJnu3aTophl.
JlaGopatopHnas
paborta Ne 1
«M3yuenue
KaTAINTUYECKOU
AKTUBHOCTH
dhepmeHTOB (Ha
puUMepe aMIIIa3bl
WJTU KaTajiasbl)»

VYTIIIeBOIbL.
JInm et

Hyxnennosbie
KucioTel. AT®

Uctopus n

KoanuecTBO 4acoB

Bcer KonTpoubH
0  ble padoThbI

—

IIpakTHyeck H3YYCHH

e padoThbl

0.5

0.5

Jara

b |

DJIeKTPOHHbIE
nu@posbie
oOpa3oBaTe/ibHbIE
pecypchl

Bbu6nmuoreka [JOK
https://m.edso00.ru/863¢61
22
https://m.edso0.ru/863e63
2a

Bbu6nmuoreka [JOK
https://m.edso00.ru/863e61
22

Bbu6nuoreka [JOK
https://m.edso00.ru/863e65
64

Bbu6nuoreka [JOK
https://m.edsoo0.ru/863e67
4e

bubmmoreka [IOK
https://m.edsoo.ru/863e6b
72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b
72

bubmmoreka [IOK
https://m.eds00.ru/863e68
70

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d
5¢

bu6mmoreka [IOK




KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara
n/  Temaypoka Bcer Kourpoann Ilpakruyeck H3y4eHH wiposere
I 0  ble padoThl  He padoThI A obpasopaTebhbie
pecypcsl
METO/IbI U3yYCHUS https://m.edsoo.ru/863e6e
KJIETKHU. 88
Knerounas Teopus
Knerka kak
10 nmemnoctHas xxuBag 1
cucremMa
Crtpoenue
AYKApUOTUYECKON
KJICTKH.
JlaGopaTtopHas
pabota Ne 2
«3ydenne bubmuorexa [JOK
CTPOEHUS KIETOK https://m.edsoo.ru/863e6f
11 pacrenuii, 1 0.5 f0
’KUBOTHBIX, https://m.edsoo.ru/863e71
rpu0oB u 6¢c
OakTepuii Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpernaparax
1 UX OIHUCAHHEY
OGMet BerecTs bubmuorexa [JOK
12 1 https://m.edsoo.ru/863e76
WA METa00JIN3M 6c
POTOCHITES bubmuorexa [JOK
13 ’ 1 https://m.edsoo.ru/863e7c
XeMOoCUHTE3 08
DHEPreTU4eCcKuil bubmorexa LIOK
14 1 https://m.edsoo.ru/863e7a
oOMeH
ae
KuzHeHHbIA UK
KieTku. [lenenue
KJIETKU. MUTO3.
JlaGopaTtopHas
pabota Ne 3 bubmmoreka [IOK
15 «HaOmronenue 1 0.5 https://m.edsoo0.ru/863e7d
MHTO3a B KJIETKax c4
KOHYHMKA KOpeIKa
JIyKa Ha TOTOBBIX
MUKpOTIpernaparax
»
buocunTes Oenka.
Peakuis bu6mmoreka [IOK
16 1 https://m.edsoo.ru/863e79
MaTPUYHOTO 6o
CHUHTE3a -
17 Tpancnmsauusa — 1 bubanorexka HOK



Ne
n/
n

18

19

20

21

22

23

24

25

26

Tema ypoka

ounocuHres Oenka

HexneTounrnie

KoanuecTBO 4acoB

Jara
Becer Konrpoabn IIpakTruyeck H3Yy4eHH
0  ble padoThl  He padoThI A

dbopMmbI xu3Hl — 1

BUPYCHI

®opMBbI
Pa3MHOXKECHHUS
OpraHUu3MOB

Meiio3s

O6pazoBanue u
pa3BuTHE
MOJIOBBIX KJIETOK.

On0/10TBOpEHHE.

JlaGopaTtopHas
pabota Ne 4
«3yuenue
CTPOCHUS
MOJIOBBIX KJIETOK
Ha T'OTOBbIX

MUKpOIpernapaTax

»

NunuBunyansHOE
pa3BUTHE
OpraHu3MoOB

T'eneTuka —
HayKa o
HAaCJIEACTBEHHOCT

1 1 UBMCHYUBOCTHU

3aKOHOMEPHOCTH
HaCJIEIOBaHUs
MIPU3HAKOB.
Monorubpuanoe
CKpelllMBaHNe

Jurubpuanoe
CKpEIIUBaHHUE.
3aKkoH
HE3aBHCHMOTO
HACJIETOBaHU
MIPU3HAKOB

CueruieHHoe
HACJIELOBAHUE
MPU3HAKOB.

1 0.5

1

1 0.5

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE
pecypcsl
https://m.edsoo.ru/863e79

6e

bubmmoreka [IOK
https://m.edsoo.ru/863¢e75
40

bu6mmoreka [IOK
https://m.edsoo.ru/863e81
b6
https://m.edsoo.ru/863e¢83
le

bu6mmoreka [IOK

https://m.edsoo.ru/863¢e7f
4a

bu6mmoreka [IOK
https://m.edsoo.ru/863e81
b6

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e84
36

bu6mmoreka [IOK
https://m.edsoo.ru/863e86
2

Bbu6nmuoreka [JOK
https://m.edso00.ru/863e88
78

bu6mmoreka [IOK
https://m.edsoo.ru/863e89
a4

Bbu6nuoreka [JOK
https://m.edsoo0.ru/863¢e8¢
60




KoanuecTBO 4acoB
Ne Jara

n/  Temaypoka Bcer Kourpoann Ilpakruyeck H3y4eHH
I 0  ble padoThl  He padoThI A

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

27

28

29

30

31

JlaGopatopHnas
paborta Ne 5
«3yuenue
pe3yabTaTOB
MOHOTUOPUIHOTO
W TUTHOPUTHOTO
CKpEUIMBaHUA Y
pO30(QUITBI HA
TOTOBBIX
MHKpOIpernaparax
»

I'eneTnka mosna.
Hacnenosanue
IIPU3HAKOB, 1
CIICTNICHHBIX C
IIOJIOM

M3MEHYNBOCTE.
Henacnencrsenna
sl U3MCHYUBOCTD.
JlaGopaTtopHas
pabota Ne 6.
Nzyuenue
MoaudukanuonHo 1 0.5
W U3MEHUHMBOCTH,
MIOCTPOEHUE
BapHaIMOHHOTO
psana u
BapHallMOHHOU
KpUBOW»

Hacnencrsennas

U3MEHYUBOCTb.

JlaGopatopHas

paborta Ne 7.

«AHanu3 mytauui 1 0.5
y 1po30(huITel HA

TOTOBBIX

MUKpOTpenaparax

»

T'enetuka
YeJI0BEKA

PesepBHbIii ypOK.
O0o001enue no
TEME
«HacnencTeennoc
Tb U
H3MEHYNUBOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/863e8¢
60

bubmmoreka [IOK
https://m.edsoo.ru/863e8¢e
fe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8¢e
fe

Bbu6nuoreka [JOK
https://m.edso00.ru/863e8d
78




Ne
n/

I

32

33

34

Tema ypoka

OpraHnu3MoB»

Cenexims Kak
HayKa | IpoIecc

Metonasl u
JOCTHKCHHUS
CeIICKIINU
pacTeHui u
JKHBOTHBIX

buorexnonorus
Kak oTpacib
MIPOU3BOACTBA

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

Becer Konrpoabn IIpakTruyeck H3Yy4eHH

(1)

KoanuecTBO 4acoB

ble padoThbI

e padoThbl

Jara

b |

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Bbu6nuoreka [JOK
https://m.edso0.ru/863e92
14

bu6mmoreka [IOK
https://m.edsoo.ru/863e92
14

Bbu6nuoreka [JOK
https://m.edso00.ru/863e93
36




		2026-10-02T10:43:53+0300
	Головко Наталья Викторовна




