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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY nipeamety «buomnorusy (nanee - OMOI0THsA) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konnenmwu mnpenoaBaHus
yuebHoro npeamera «buoIOTHS» U OCHOBHBIX MOJIOKEHUN (henepanbHOi pabodeil mporpamMmmbl
BOCITUTAHUS.

VYueOubiii npenmer «buonorus» yriuyonénnoro yposHs wusydenus (10-11 xmaccer)
SIBIIIETCSl OJTHUM W3 KOMITOHEHTOB IMPEIMETHON 00JacTh «ECTeCTBEHHO-HAYYHBIE MPEAMETHI.
Cornacno mnonoxenusim OI'OC COO mnpodunbHble ydeOHbIE TpEeaMEThI, H3ydaeMmble Ha
yrayOlnEHHOM YpOBHE, SIBIISIOTCS criocoOoM muddepeHnranuu o0y4deHusl Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMsl W MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPEeIHUM MPOPECCHOHATBHBIM M BBICIIMM OOpa3oBaHuEeM. B TO ke Bpems
KOKIBIA U3 ATHX YU4€OHBIX MPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 33J]a4, CBS3aHHBIX C MPOPOpUCHTAIHECH
o0Oy4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW OO0JIaCTH HAy4YyHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CIOPTOM MM BOCHHBIM JIEJIOM.

[Tporpamma o yueObHomy npenmety «buonorus» gaét mpeacTaBieHHUe O LENU U 3a/a4ax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriyOIE€HHOM ypOBHE, ONpeeNseT 00s3aTelIbHOe
(MHBapuaHTHOE) MPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE IO pa3feliaM H TeMmaw,
pacrpenenenue 1mo KiaccaM, peKOMEHIYeT MOCIeA0BaTeIbHOCTh U3yUeHHsI yUeOHOTro MaTepuaia
C y4y€TOM MEXIIPEIMETHbIX U BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM Yy4yeOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamMMe mo OMOJOTUU pealin30BaH IPHHIIAIL
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJIOTMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUf,
Onarojmaps 4yeMy IpOCMAaTpUBAEeTCsl  HANpaBICHHOCTh HA  IOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPHUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJOTUICCKOTO MBIIUICHHS, TIPEICTABICHUNA O 3I0POBOM 00Opase >KM3HU, Ha
BOCIHTaHUE OEpPEeKHOTO OTHOILIEHUS K OKpYyXaroled mpuponHoil cperme. B mporpamme mo
OMOJIOTHH TaK)K€ TOKa3aHbl BO3MOXHOCTH ydeOHOro mpeamera «buosiorus» B peanu3anuu
tpeboBanuit ®I'OC COO K mIaHUPYEMBbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynbraraM oOydeHHss W B (OPMHPOBAHMHM OCHOBHBIX BHIOB Y4YeOHO-TIO3HABATEILHOM
NESTENIbHOCTH OOYyYalolUuXcsi MO0 OCBOEHHUIO COJEp)KaHUS OHOJIOTHYECKOro oOpa3oBaHUS Ha
YPOBHE CpeIHETo 001ero oopa3oBaHusl.

VYyeOublii npeamer «buonorus» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBeplIacT
Ouosornyeckoe oOpa3oBaHUE B MIKOJE U OPUEHTHPOBAH HA PACIIMPEHUE U YriIyOJeHue 3HAaHUN
oOydaromuxcsi O JKUBOM TMpPHPOJAE, OCHOBAX MOJIGKYJSIPHOM U KIETOYHOW Ouosoruu,
IMOPHUOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKHU, CEIICKIINH, OMOTEXHOJOTHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTUH.

Nzydenne yueOHOro mpenmera «bronorusy Ha yriryOJeHHOM ypOBHE OPHCHTHPOBAHO HA
MOJTOTOBKY OOYYarOmIUXCsl K IMOCIEAYIOIIEMY MONy4YeHUI0 OWOJIOrMYecKOoro oOpa3oBaHUS B
By3aX M OpraHu3alusX cpeaHero npodeccuoHaabHoro oopasoBaHusi. OCHOBY €ro cojlepiKaHus
COCTaBJISIET CHUCTEMa OMOJOTUYECKUX 3HAHUM, MOJNYYEHHBIX MPU HU3YYCHHH OOydYarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3ZesioB OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTY4aroT pa3BuTHe. Tak, pacIMpeHbl U yriayOaeHb
OMOJIOTUYECKHE 3HAHUS O PACTCHUSX, JKMBOTHBIX, Ipubax, OaKTepUsSX, OpraHU3ME YCIIOBEKa,
Oo0IIMX 3aKOHOMEPHOCTSIX JKU3HH, [OTMOJIHHUTEIHHO BKJIIOYEHBI OHOJOTMYECKHE CBEICHUS
MPUKJIATHOTO M MOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOJIb30BAaTh KAaK OPUEHTUPHI JJIs
MoCNeAyIoEro Beioopa npodeccun. Bo3moxkHa Taxke MHTErpanuss OMOJOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, ITOTYICHHBIMU 00yUJaIOMIUMUCS TPU U3yUYCHUN (DU3UKHU, XUMHUH,
reorpauu U MaTEeMaTHUKH.

CrpykTypa mporpammbl 1o y4deOHOMY mnpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXOABI K H3yueHHIo Ouonoruu. COrjacHO UM, H3y4yaroTcs



CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM Pa3HOIO YPOBHS OpPraHU3alINY,
IBOJIOIMHM OPTraHWMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJIOTHYECKOTO pa3zHOoO0Opasus
wiaHeTsl. Tak, B 10 Kkiacce H3y4yarOTCs OCHOBBI MOJIEKYJISPHOH M KJIETOYHOM OHOJIOTHUH,
IMOPHOJIOTHN U OMOJIOTUN PA3BUTHS, TCHETUKU M CENIEKINU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OuoJIOTHH, aKTyaJU3UPYIOTCS 3HaHUS OOydarouuxcsi Mo OOTaHUKE, 300JI0TUHM, aHATOMMH,
¢dbusmnonorun venoBeka. B 11 kiacce m3ydaroTcsi 3BOJIIOIMOHHOE YYEHHE, OCHOBBI 3KOJIOTHH U
yueHue o buocdepe.

VYuebublii mpenver «buonorus» mpu3BaH O00ECTEYUTh OCBOCHHE OOYYaIOUIMMHCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W IPaBUJ, JIeKALIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, 3HAHUH O CTPOEHUH, MHOTO00pasuul U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJIALUU, OHUOLIEH03a, SKOCHCTEMBI, O BBLAAIOIIUXCS
HAy4YHBIX JOCTH)KEHMSX, COBPEMEHHBIX HCCIIECOBAHMSIX B OMOJIOTWH, NPUKIATHBIX acleKTax
Ouosornyeckux 3HaHuil. [[ns pa3BUTUS U MoaJepkKaHUs HHTepeca o0ydaromuxcs K OMOJI0ruu
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuaia B COJEPKaHUU MPOrpamMMbl 10O
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIEHMSI U Pa3BUTHS TOM WMIM MHOU
o0acTi OMOJIOTHH, BKJIAIOM OTCUYECTBEHHBIX U 3apyOE€)KHBIX YUEHBIX B PEIICHHE Ba)KHEHIIUX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Henb u3yuenus yuebHoro npeamera «buosorus» Ha yriiy0J€HHOM YpOBHE — OBJIAJICHHE
00y4arolUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi >HUBBIX CUCTEM
pa3Horo paHra u MpuoOpeTeHHe YMEHUI UCTOIb30BaTh 3TH 3HAaHUS B ()OPMHUPOBAHUU HHTEpEca
K onpenenéHHol o0aactu npodecCHOHAIBHON J1eATeNbHOCTH, CBSI3aHHOW ¢ OMOJIOTHel, Ui K
BBIOOPY y4eOHOTO 3aBEeICHHS ISl IPOIOJDKCHUS OMOIIOTHIECKOTO 00pa30BaHHUS.

JlocTikeHue Lenu u3ydeHus yyebHoro mnpeamera «buonorus» Ha yriyOoiaéHHOM ypoBHE
oOecrnieunBaeTcs PeIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHME OOYyYarOIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMUMSIX, TMII0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiax,
COCTaBISIIOIIUMX COBPEMEHHYIO E€CTECTBEHHO-HAYy4YHYI0 KApTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu ¥ 0COOEHHOCTSIX OMOJIOTHYECKUX CHCTEM (KJIETKA, OPraHW3M, IOIYJISALUs, BU,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIUXCA OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHMIX B
OuoJioruu;

O3HaKOMJICHHE  OO0ydamIuxcs €  METOAAMU  [O3HAHMUSA  KUBOM  IPUPOABL:
UCCJIEIOBATEILCKUMU METOAAMU OMOJIOIMUECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOU OMOJIOTHH,
SMOPHOJIOrUY M OMOJIOTMU PAa3BUTHUS, TEHETUKU U CEJNEKIMU, OMOTEXHOJIIOTUU U CUHTETHYECKOM
OMOJOruM, MaJCOHTOJOIMM, 3KOJOTMH); METOJaMH  CaMOCTOSITENBHOIO  IPOBEIEHUS
OMOJIOTMYECKUX MCCIEOBAaHUN B JlabopaTopuu M B Ipupone (HaONOJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIa/ICHUE OO0YYAIOIMMUCS YMEHHMSIMU: CaMOCTOSTEIbHO HAXOAUTh, aHAIW3UPOBATh U
UCII0JIb30BaTh OMOJIOTMYECKYI0 HH(OPMALINIO; MOJIb30BAaTHCS OMOJOTNYECKOW TEPMUHOJIOTHUEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAY pa3BUTUEM OHMOJIOTMH M COLMAJIBHO-
HSKOHOMUYECKUMHU M HKOJIOTMYECKHMHU MpoOJeMaMH YEeIOBEYECTBA; OLEHUBATh I1OCIEICTBUS
CBOEH JeATENBHOCTU 10 OTHOILIEHUIO K OKpPY)KaloLle HpUpOJHON cpene, COOCTBEHHOMY
3I0pPOBBIO M 370POBbI0  OKPYXKAIOLIUX JIIOA€H; OOOCHOBBIBaTH M  COOJIOJATh  MeEpbl
npopUIaKTUKU MHPEKIUOHHBIX 3a00JIeBaHuUll, MpaBWiia MOBEIEHHUs B MPUPOJE U oOecredeHus
0€30MaCHOCTH COOCTBEHHOM KHU3HENEATCILHOCTH B YPE3BBIUYAWHBIX CUTYAIMSIX MPUPOIAHOTO U
TEXHOT€HHOI'0 XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE HayyHbIE OTKPBITUA B OO0JIACTH
OuoJioruu;

pa3BUTHE y O0YyYarOLIMXCs MHTEUIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITHUSIMU M COBPEMEHHBIMHU MCCIEIOBAaHUSMU B OMOJIOTHH,
pelaeMbIMM €10 Ipo0JieMaMM, METOJI0JIOTHEH OHOJIOTMYEeCKOr0 HCCIEI0BaHMs, MPOBEICHUS
AKCIEPUMEHTAIbHBIX HCCIEOBaHUM, peleHus: OMOJOTMYEeCKUX 3aJad, MOJEIUPOBaHUs
OMOJIOrNYEeCKUX 0OBEKTOB U IPOLIECCOB;



BOCIHUTAHNUE Y OOYYarOIIMXCSl [IEHHOCTHOTO OTHOIIEHUS K JKUBOW NMPUPOAE B LIEJIOM H K
OTHENbHBIM €€ O0bEeKTaM | SBJICHUAM; (OPMHUPOBAHUE HKOJIOTUYECKOW, TEHETHYECKOU
rPaMOTHOCTH, OOIIeW KyJbTYphbl MOBEACHUS B MPUPOJE; UHTETPAMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHre 00yJaroIMMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOAOIIOIB30BAHUN
(coOnrosenne mMpaBWJI TIOBEJACHHS B MPHUPOJE, OXPAaHBI BHJIOB, HIKOCHCTEM, OHOCOEpHI),
COXpPAaHEHUU COOCTBEHHOI'O 370POBBS U 3[0POBBS OKPYXKAIOLIUX JIOAEH (coOMoIeHuss Mep
npopuIakTUKd  3a0oneBaHMid, oOecriedyeHne  O€30MACHOCTH  KHU3HENEATEIBHOCTH B
Ype3BhIYANHBIX CUTYALUAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrNYEeCKUX 3HaHUN U YMEHUH B IOBCETHEBHOM YKU3HU;

CO3/IaHME YCJIOBHMH JJIi OCO3HAHHOrO BbIOOpa OOYYAIOUUMUCS WHIUBUAYATbHOU
00pa30BaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOMICH MOCIEAyIOmEMY HpOoPecCHOHATHLHOMY
CaMOOMPEEICHUI0, B COOTBETCTBUU C HHJIWBUIYaTbHBIMH HHTEpECAaMH U MOTPEOHOCTIMU
peruoHa.

OOmiee 4yuCIIO YacoB, OTBEACHHBIX Ha HM3ydyeHUE OMOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpa3oBaHus, cocraiser 204 gaca: B 10 xmacce — 102 waca (3 dgaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEACIIO).

OT6op oOpraHm3alMoOHHBIX (GOpM, METOJOB U CPEACTB OOydeHHUs OWOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJep>KaHus M HANpPaBIEHHOCTH Ha MPOAODKEHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPraHMU3ALUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0OpasoBaHwUsl.

OO0s3aTeNbHBIM YCIOBHEM TPU OOYYEHHH OWOJIOTHMH Ha YTIyOJIEHHOM YpPOBHE SIBIISETCS
IpoBeJcHNE JIa0OpAaTOPHBIX W MpakTU4Yeckux pador. Takxke ywyacTue oOydarolmuxcs B
BBIIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEAOBATENLCKUX  paboT, TeMaThka KOTOPBIX
OTpeeNiIeTCs Y4YUTEeNeM Ha OCHOBE HMMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHIA.



COJEP/KAHUE OBYYEHUA

10 KJIACC

ConepkaHue MPOrpaMMBbl, BBIICIEHHOE  KYPCU8OM, HE BXOJAUT B  TPOBEPKY
rocynapcTBeHHoi utoropoi arrecranuu (I'MA).

Tema 1. Bbuosorusi kak Hayka

CoBpemenHast 6uonorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OHOJOTHH.
buonornueckne Hayku W u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaIbHBIC, MPUKIATHBIE U
MOMCKOBBIE HAYYHbIE UCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (DOPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. I[Ipodeccun, cBszanHpie ¢ Owuosnorueil. 3HaueHue OUONOTMH B MPAKTUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA: MEAULIMHE, CEIbCKOM XO35IMCTBE, MPOMBILIJIEHHOCTH, OXPaHE MTPUPOJIBIL.

JleMmoHCTpamumn

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. U. Bepnanckuii, 1. II. IlaBnos, M. 1. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipel u cxembl: «CBsi3b OHONOTHU C APYTUMHU HaykamMm», «CucreMa OMOIOTHYECKUX
HAYK».

Tema 2. ’KuBble ccTeMbI U X H3YYEeHHE

JKuBbIe cucTeMBI Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: CTUHCTBO
XUMHUYECKOIO0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CJIOXHOCTh M YHOPSAJOYEHHOCTH
CTPYKTYpPBI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIPOU3BEICHHUE, Pa3IpPaKUMOCTh,
M3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyHd JKHUBBIX CHCTEM: MOJIEKYJSIPHBIMA, KIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJISLIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OuoreoneHOTUYECKUIN),
ounochepnsiid. IIporeccsl, MpoUCXoasimue B KUBBIX cUCTeMax. OCHOBHBIC MPU3HAKU JKHUBOTO.
Kuznp kak ¢opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaroniye >KMBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alH.

W3ydenue xuBbIX cUCTeM. Mertoabl Ouoniornyeckoil Hayku. Habmionmenue, msmepeHue,
DKCIIEPUMEHT, CHCTEMaTh3auus, MeTaaHaiu3. [loHATHE O 3aBUCHUMOM M HE3aBUCHMOM
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka W mpoBepka rumnote3. HyneBas
runore3a. [loHsTrue BEIOOPKU U €€ JOCTOBEPHOCTh. Pa3opoc B OMoornveckux nanHbix. OneHka
JIOCTOBEPHOCTH IMOJYYEHHBIX Pe3ylbTaToB. [IpUUMHBI UCKAKEHUS PE3YJIHTATOB SKCIEPUMEHTA.
[ToHsiTHE CTAaTUCTUYECKOTO TECTA.

JleMoHCTpamumn

Tabmuner 1 cxembl: «OCHOBHBIE TIPH3HAKU IKH3HW», «DBHOIOTHYECKHE CHUCTEMBD»,
«CBolicTBa KMBOI MaTtepumn», «YpOBHU OpraHU3aLMK KUBOU NPUPOIb», «CTpoeHUEe )KUBOTHOU
KJIETKN», « TKaHU KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEUYECKOTO OpraHu3May, «buoreonenos»,
«buocdepay, «MeToabl U3ydeHUs KUBOU MIPUPOIBD».

O6opynoBanue: 1a60paTopHOE 000PYIOBAHUE JIJISl TIPOBEACHMS HAOTIOACHHUA, U3MEPCHHIH,
3KCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHHE Pa3TUYHBIX METOJOB MPU HU3YYCHUHU >KUBBIX
CUCTEM.

Tema 3. buosorust KjieTku

Knetka — cTpykTypHO-GYHKIIMOHATIbHAS €IMHUIA KUBOTO. VICTOPUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOM TEOpHH.

Metoapl MOJEKYJISPHOM H KJIETOYHOW OHOJOTMH: MHUKPOCKONHS, Xpomarorpadus,
anekTpodope3, METoA  MEYEHbIX aToMoB, auddepeHnranTsHoe HeHTpUGyrupoBaHue,
KYJIbTHBHPOBAHUE KICTOK. M3yueHue (DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHUKPOCKOIIHS.
Kondghoxanvnasa muxpockonus. Bumanvroe (npudsicusnenHoe) uzyuenue Kiemox.



JleMoHCTpamumn

Hoprpersi: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIA MHKpOCKOm», «lcTopus
Pa3BUTHS METOJI0B MUKPOCKOIIUN.

OO6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl PAacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHne MeTOAOB KJIETOYHON Ouonoruu (xpomarorpadus,
atekTpodopes, muddepennmanpaoe nearpudyrupopanue, [ILP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XUMHUYECKU COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPOAJIEMEHTHL. Boia u €€ ponp
KaK pacTBOPUTENS, peareHTa, y4yacThe B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPErYJISALUH.
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOJIOTHYEeCKasi pojib. Poyib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeulecTBa KIETKU. buonornueckue nonumepsl. beiaku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphel OenmkoBoW Mosekynbl. IlepBudnas crpykrypa Oenka, menTumaHas
CBs3b. BTOpHWuHas, TpeTuyHas, yeTBepTHYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccudukanus 6enxo. buonorndeckne pyHKuuu 0enkoB. [Ipuonui.

VYrneBoabl. MoHOcaxapubl, OUCaxapuibl, OJIMrocaxapuibpl M monucaxapuisl. OOmmii
IUIaH CTpOeHuss U (U3MKO-XMMHMUYECKHE CBOMCTBa yrieBoaoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlumuael.  [mapodunsHo-THapOdOOHBIE  cBoiicTBa.  Kmaccudukanmss — TUmmIoOB.
Tpurnuuepuasl, hochorunuabl, BOCKU, cTepouibl. buonornueckue Qynkuuu aunuaos. O6mue
CBOMCTBa OMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JITHK n PHK. Ctpoenune HykienHoBbix KucioT. HykieoTunsl.
[Mpunuun xommementapHoctu. I[lpasmino Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mectonaxoxaenue u ononorunueckue pynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenue mosnekynsl AT®. Makpospruueckue cBszu B Mmojekyine AT®. buonornueckue
¢yakmun  AT®. BoccTaHOBIEHHBIE TICPEHOCUMKH, WX (QYHKIUU B KIETKe. [[pyeue
HYKIeo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpyktypHast Ouonorus: OHMOXMMHUYECKHE W OMO(pU3MYECKHE HCCIEIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTypbl Ouomonekyil. Modenuposanue cmpykmypol u  @QyHKYui
buomonexyn u ux Komniexcos. Komnvromepmwiii Ou3aiin u opeaHuyeckull cunmes OUOMONEKYI U
UX HENnPUPOOHBIX AHANO208.

JleMoHCTpamumn

Hoprperst: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxiun, ©. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesneHne XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJAECY,
«Pacnpeenenrne XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEY.

Tabmuubr u cxemsl: «llepuoanyeckas TabnuIa XUMHUYECKUX DIIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABDY, «BemlectBa B cocTtaBe OpraHu3moBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTypbl O€NKOBOH MOJEKYJbD», «CTpOEHHE MOJIEKYN YIieBOAOB», «CTpOEHUE MOJEKYJ
munuaoBy, «HyknenHoBbie Kuciote», «Ctpoerue moiiekyiasl ATO».

ObopynoBanue: XUMUYECKas MOCy1a ¥ 000pyIOBaHHE.

JlabopaTopnasi padora «O6HapykeHre OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKIHil.

JlabopaTopHas pa6ora «/ccrnenoBaHnne HyKJIEMHOBBIX KUCIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. CTtpoenue u pyHKINH KIETKH

Tunsl KIETOK: SyKapuoTHYecKass W mpokapuotuueckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIC
00pa3oBaHus KIETKH.



CtpoeHue mpokapuoTHUecKOM kieTku. KieTouHas cTeHka OakTepuii u  apXeid.
OcoOeHHOCTH CTpOEHUs TeTepOoTPO(PHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenrie 1 (HyHKIIMOHHUPOBAHNE DYKAPHOTHUECKOW KieTKH. [lmazmaTmueckas MmeMOpaHa
(mmazmanemma). CTpykTypa IuUta3MaTHueckod MeMOpaHbl. TpaHCIOPT BeIIECTB uepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneruénnas auddysus), akTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponuiiaemocts MemOpanbl. Pabota
HATPHUI-KaJIMEBOr0 Hacoca. DHAOMUTO3: MUHOIUTO3, (paronuto3. Dx30muTo3. KieToynas cTeHka.
CrtpykTypa v QyHKIUU KIETOYHOW CTEHKU pacTEeHUH, rpuOoB.

Huromnaszma. Ilutozome. LluTtockener. JIBmwkenuwe uuToruiazMbl. OpraHoubl KIIETKU.
OpHoMeMOpaHHbIe OpraHoubl KIeTKH: sHAoIazmaTudeckas ceth (OIIC), anmapat [Nompmxwy,
JU30COMBI, UX CTpOe€HHE U (QYHKUUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasnenuss oOerkos 6 JIIIC. Cunte3
pactBopuMbix  OenmkoB. CuHTE3  KiIeTOuHBIX  MeMmOpaH. [nmaakwii  (arpaHyssIpHBIN)
SHJOIUIa3MaTHUecKuil peTukynyM. CekperopHas QyHkuus annapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJieTKe. Bakyonu pactutenbHbix kietok. Kierounsrii cok. Typrop.

[losiyaBTOHOMHBIE OpraHoM/ibl KJIETKU: MUTOXOHJIPHUM, IUIACTUIBL. [Ipoucxoodicoenue
mumoxouopuui u naacmuo. Cumdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIMM MUTOXOHJApUA M miacTul. llepBuuHble, BTOPUYHBIE U CJIOXKHBIE IUIACTHbI
(OTOCHUHTE3UPYIOUINX JYKapHOT. XJIOPOIJIACThL, XPOMOIUIACTBI, JIEWKOIUIACTHI  BBICIIUX
pacTeHuM.

HemeMm0Opannbie opranouisl kietku Ctpoenne M QyHKIMHM HEMEMOPAHHBIX OPraHOUIIOB
kiaetkn. PuGocomsbl.  IIpomescymounvie  ¢hunamenmosi. MHUKpODUIAMEHTBL. AKmMuHo8bie
Muxpoguramenmol. MBbIIEUHBbIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMblULeYHbIX KIemoK.
Muxkpotpy6ouku. Krnerounsrii nentp. CTpoeHHe H JBWKCHHE JKTYTHKOB M PECHUYEK.
MuxkpotpyOouku 1utoriadmel. LlenTpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
mukpompyboukamu. Momophwie 6enku.

Anpo. OGonouka siApa, XPOMATUH, KApUOILIA3Ma, SAPBIINIKK, UX CTpOeHUE U (DYHKIHUU.
Snepublii 6enkoBbIld MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBI. /JuHamuka sdepHou
0bonouku 8 mumose. oepuwviti mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTeNbHOMN, )KUBOTHOM, TPUOHOI).

JleMoHCTpamumn

Hoptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuelr u cxembl: «CTpoeHHE HYKapUOTHUECKON KJIeTKu», «CTpoeHHe >KUBOTHOU
KJIeTKn», «CTpOeHUe pacTUTENbHON KieTknw», «CTpoeHrne MUTOXOHIpUW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIICTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MMKpPOIIPENapaThl PaCTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOTIpenaparsl 0aKTepHallbHbIX KIETOK.

JladopaTopHasi padora «/3yueHne CTpOCHHS KIETOK PA3TMYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIIETOUHOI MEMOPaHbBI».

JlabopaTopnas padora «/ccnenoBaHue mia3Monu3a U JAEMIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaxX».

IIpakTHyeckas padora «3yyeHue ABMKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NMpeBpalleHHe JHEPIUMH B KJIeTKe

AccUMHIISAINS ¥ AUCCUMIUBALUS — JBE CTOPOHBI MeTabosim3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIA M  reTepoTpodHBIA. YdyacTue KHUCIOpoAa B OOMEHHBIX Ipoleccax.
Ouepreruyeckoe oOecrieueHne kieTkd: mnpeBpamenue AT® B 0OMEHHBIX mpoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklMil KIeTOYHOro Meradosnn3Ma. DepMeHTHI, X CTPOCHUE,



cBoiictBa W MexaHusM jaeiictBus. Kodepmentsl. OTinuus QepMEHTOB OT HEOPraHHMYECKHX
KaTajgu3aTopoB.  beNKu-akTUBATOPBI H  OCIKU-UHTHOUTOPBL. ~ 3aBUCHUMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3NUYHbIX (PAKTOPOB.

[lepBuuHbIll CMHTE3 OpPraHUYECKHX BEIIECTB B KieTKe. DOTOCHUHTE3. AHOKCUCEHHbIU U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMeHmbl
peaxkyuonnoz2o yenmpa. Poib xjaopomnactoB B npouecce porocunTe3a. CBeToBas U TEMHOBAs
dazpl. Domoosixanue, Cs, Cs. u CAM-munvr pomocunmesa. I[IpogyKTUBHOCTH (OTOCHHTE3A.
Brusiue pa3nnaabix pakTopoB HA CKOPOCTh GOTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHUQPUIMPYIOIIHE
OakTepuH, jKene300aKTepun, cepoOaKTepun, BOJOPOIHBIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUSI U MX HCIOIb30BaHHE
YeIIOBEKOM. AHA3pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTHH W BO30YIUTEIN
Oomne3Hei.

AdpoOHBIE OpraHU3MBI. JTambl 3HEpPreThndeckoro obmeHa. [loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonornueckoe okuciIeHHE, WIM KIETOYHOE JAbIxaHue. Poinb MUTOXOHIIpHUI B mpolieccax
Oouonorudeckoro okucienus. Luknndeckue peakuuu. OkucnutenbHoe QochopunupoBanue.
Onepeusi membpannozo epaouenma npomonos. Cummes ATD: paboma npomonnou ATD-
cunmaswl. llpeumyimiectBa a’poOHOro Myt oOMeHa BEIIECTB Tepel] aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

JleMoHCTpamumn

Hoprperst: [Ix. puctan, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTOCHHTE3», «DHEpPreTHUecKuid oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEeMOCUHTES).

O6opynoBaHue: CBETOBON MHUKPOCKOI, 000PYIOBAHUE JJISI PUTOTOBIICHUS TTOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopnasi paGora «/3yueHue KATaIUTHUYECKOH aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMUIIa3bl WIIA KaTaaas3bl)y.

JlabopaTopnast pa6ora «l3ydueHuwe (QepMEHTATHBHOTO pAaCIICIUICHHUS IEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U JKUBOTHBIX KIETKaX».

JlabopaTopnas padora «CpaBHeHHE TPOLIECCOB (POTOCHHTE3a U XEMOCUHTE3a».

JlabopaTopnasi pabora «CpaBHEeHUE MPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HaciiencrBenHast nHpopMauus U peajau3anus eé B KIeTKe

Peakuuu marpuynoro cunrtesa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peammzanusi HacnmencTBeHHOW WHGoOpManuu. ['@éHEeTHYecKHil KO, €ro CBOMCTBA.
Tpanckpunuus — maTpuunblid cuaTe3 PHK. [TpuHIMIBI TpaHCKpUNIMK: KOMILJIEMEHTAPHOCTb,
aHTHUNAPALIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
karemke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancrnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
6uocunte3a 6enka. Koguposanue aMuHoKucioT. Posibs pubocom B OnocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHu3anus TeHOMa y MPOKapUOT U
9yKapuoT. Perynsiius akTUBHOCTH T'e€HOB y mpokapuoT. ['mmore3a omepona (®. XKakoO, XK.
Mano). Moaekynapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsins 0OMEHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupychl — HeKIeTOUHbIE (POPMBI JKU3HH M OOJUTaTHBIC Tapa3uThl. CTPOSHUE MPOCTHIX H
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Kuzuennwvii yuxn [[HK-codepocaujux
supycos, PHK-cooepocawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, pesepmasa,
uHmezpasa.

Bupycubie 3a0oneBanHusi 4enoBeKka, KUBOTHBIX, pacteHuit. CIIUI, COVID-19,
COLIMATIbHBIC U MEIULIMHCKHE MTPOOIIEMBI.



buoungopmamura: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpykmypHuix
buonoeuueckux OauHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocoovl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsi: H. K. Konbiios, 1. Y. iBanoBCKwMiA.

Tabmuer u cxemsl: «bumocuHTes Oenmka», «[eHeTwmdeckwii Koa», «Bupych»,
«bakrepuodarmy.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPyCay.

Tema 8. ZKu3HeHHBINH HKJI KICTKH

Knerounslii nwmkn, ero mepuoabl m perymsimus. Murtepdaza m muto3. OcobeHHOCTH
poleccoB, mpoTekatonux B uHTepdase. [loaroroka kietku kK aenenuto. [IpecuHrernueckuit
(ITOCTMUTOTUYECKHIT), CUHTETUUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) MEPUOIbI
uHTEpdasbl.

Marpuunsiii  cunre3 JHK -  pemmmkanmsa.  Ilpunnuner  perumkanun  JHK:
KOMILJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3m
permukanmu  JIHK.  Xpomocomsl. Crtpoenue xpomocom. Temomepsl u  Teromepasa.
XPpOMOCOMHBIN HA0Op KIJIETKH — KapuOTHUIN. JIMIUTOMAHBIA W TaruIOWIHBIA HaOOPHI XPOMOCOM.
I'omonornuneie xpomocoMsl. [10710BbIE XPOMOCOMBI.

Henenune kierku — Muto3. CTaguum MHUTO3a U MPOUCXOJAIIME B HUX MpOIECChl. THIbI
muTo3a. Kapuokunes u nurokunes. buonoruueckoe 3HaueHre MUTO3a.

Perynsiimuss MutoTHueckoro uukiaa kietku. I[Iporpammupyemasi kiaetodyHas rudenp —
arormnTo3.

Knerounoe sapo, XpoMocoMbl, (hyHKIIMOHANIbHASI TeHOMUKA. Mexanuzmbvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemxa» — buoungopmamuieckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmuipel 1 cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukanust [THK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKpOMIpenaparbl: «MHTO3 B KIETKax KOpeIIKa
JTyKa».

JlaboparopHasi pabdora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas pabGora «HaOmoneHne MuTo3a B KJIETKaX KOHUMKA KOpEIKa Jiyka (Ha
TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTtpoenue u pyHKINU OPraHu3MoB

buonormueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEACITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue npotuctsl. KosoHuanbHbie
OpraHU3MBl.

B3anMocBs3b 4acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm kak eauHoe uenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHE: oOpa3oBarenbHasl, IOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOeHHsI, PYHKIMI U pacHoiIOKeHUs
TKaHEH B OpraHax pacTECHUH.

TkaHu JKMBOTHBIX M  4YelOBeKa. TUIbBI JKUBOTHBIX TKaHEW: SIUTEIUalbHA,
COCIMHHUTENIbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (GYHKIHMHA M PaCIHOIOKCHUS
TKaHEll B opraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.



Onopa Tema opranuzmMoB. Kapkac pacrenmid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblil 1 BHyTpeHHUl ckeneT. CTpOeHHE U TUIIbI COEIMHEHUS
KOCTEM.

JIBuKeHHE OpraHu3MoB. [IBMKCHHWE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOWIHOE,
KT'YTUKOBOE, DPECHHYHOE. JIBM)KEHHME MHOIOKJIETOYHBIX PpAaCTEHUH: TPONMU3Mbl U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOoBeKa: MbllieyHas cucrema. Pednekc. CkenetHbie
MBILIIBI U UX paboTa.

[Intanue opranusmos. Iloryomenue BOJbI, YIIEKHUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusAMH. lluTaHue XUBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKIETOYHOE IMILEBAPEHHUE.
[Iutanue 1MO3BOHOYHBIX XUBOTHBIX. OTHenbl NMUIIEBapUTENbHOrO Tpakrta. [lumeBapurenbHbie
xkeiessl. [InimeBapuTenbHas cuctemMa yenoBeka.

Jlpixanue oprann3moB. Jlpixanue pacteHuil. Jprxanue xuBoTHBIX. uddy3us ra3os yepes
noBepxXHOCTh KieTkU. KokHoe apixanue. JlpIxarenbHas moBepxHOCTh. XKabGepHoe u nérouHoe
JpIxaHue. JIpIxaHue MNO3BOHOYHBIX >KMBOTHBIX U 4YEJIOBEKAa. OBOJIOLHMOHHOE YCIO0KHEHUE
CTpPOEHMS JETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTelnpHash cHUCTEMa 4YEJIOBEKa. MexaHu3M
BEHTHJISIIMH JIETKUX Y MITUI] 1 MIIEKOTUTAIONINX. Perymsiius npixanus. J[pixarenbHbie 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHH. TpaHcropr
BEIIECTB y JKUBOTHBIX. KpoBeHOocHas cucremMa u €€ opranel. KpoBeHOoCHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE cocynbl M KpoBb. Kpyru
KpOBOOOpAIllEHUs.  OBOJIIOLIMOHHBIE  YCJIOXHEHHMS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opranusmoB. Beigenenue y pacreHuil. BplueneHue 'y KHUBOTHBIX.
CokparutensHble Bakyonu. Opransl BblaeneHus. @Puibrpanus, cekpeuuss U oOparHoOe
BCAChIBaHME KaK MEXaHU3MbI Pa0OThI OPraHOB BhIAEICHH. CBSA3b MOJIOCTH TEJNa C KPOBEHOCHOU
U BBIICIUTEIBHON cUCTEMaMM. BplieneHue y MO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. Iloukw.
Crpoenne u pyHkunonupoBanue HeppoHa. OOpazoBaHHE MOYH y YEIIOBEKA.

3ammra y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX opraHu3zmoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3aIMTa Y MHOIOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpenctsa naccuBHOM 1
XUMHUYECKOHN 3aUThl. DUTOHIMIBIL.

3amuTa y MHOTOKJIETOYHbBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOHBIE. 3alUTa OPraHU3Ma
oT Oone3Heil. VMMMyHHas cuctema uenoBeka. KIETOYHbBI M T'yMOpajJbHBIE HMMYHUTET.
Bpoxnaéuuelii u  mpuOOpeTéHHBIN  cnenu(uvYeckuid HUMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynureta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO IMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3200JICBaHHIA.

PasppaxxumocTs M perynsuus y OpPraHM3MOB. Pa3zgpakumMocTb y OIHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsuus y pacTeHui. POCTOBBIE BeleCcTBa M MX
3HAYEHHUE.

HepBHas cucrema u pediuexTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTJEeNbl. DBOJIOLMOHHOE YCJIOXXKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y XHUBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX JKUBOTHBIX. Pedrexc u pednexropnas nyra. besycioBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas peryisuus M SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M 4ernoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HX TOpPMOHBL JlelictBue TrOpMOHOB. B3auMoCBs3p HEpPBHOHW U
SHAOKPUHHOM cucTeM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpamumn

[Toptper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIN,
«bakrepun», «llIpocreiimme», «OpraHbl LBETKOBBIX pacTeHuil», «CucremMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOoe€HHE HaceKOoMbIX», «TkaHu pacTeHMiD,
«Kopuesbie cucrtembr»y, «Crtpoenue crebms», «CTpoeHHE IHCTOBOW TUIACTHHKMY», «TKaHM
KUBOTHBIX», «Ckener 4venoBekay, «llnmeBapurenpHas cucrema», «KpoBeHOCHas cucremay,



«/IpixaTtenbnas cucrema», «HepBhas cucrema», «Koxa», «MpllieyHas CUCTEMaY,
«BpiaenurenpHas cucreMa», «QHIOKpUHHAs cucteMay», «CTpoeHne MbIuub», «MMMyHUTET,
«Kumeunononoctueie», «Cxema muTaHus pacTeHuin», «KpoBeHOCHBIE CHCTEMbI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujips», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOoeHHUE J0XKAEBOIO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHass cuctemMa MIIEKONMTAIONIUXY,
«HepBHas cuctema yenoBekay, «Peduekc.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKPOIIpENaparbl OJHOKIETOYHBIX OPIaHU3MOB,
MUKpOTpenapaThl TKaHEeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKUX, YKUBBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repO0apiu pacTeHUM pa3HbIX OTAENOB, BIaKHbIE IIPEnapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIUU OECTIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuE s JIEMOHCTpAalMy [IOYBEHHOIO M  BO3AYIIHOIO IIMTaHUS PAaCTEHUH,
paculeruieHuss Kpaxmaia u OenkoB 1moj JeiicTtBueM (epMeHTOB, 000OpyaoBaHHE IS
JEMOHCTpPALMK OIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIETH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHEH pacTEHHIN.

JlaboparopHasi padora «/3yueHue TKaHell )KUBOTHBIX).

JlabopaTopnasi padora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoO:KeHMe U Pa3BUTHE OPTraHNU3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe (BKJII04asi BEreTaTUBHOE) U 110JIOBOE. Buib
0ecrooro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIISIINS, (pparMeHTalys, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kieTku, win ramersl. Meiio3. Craguun Meiosa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonorndeckuii cMpici Meiio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimieBoe  pa3BuTue. lameToreHe3 y KHUBOTHBIX. [lolOBbIe  JKeJe3Bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmtonoTBOpeHNe U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WNHauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUs — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenes — 00Ha u3 enasuvlx npobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghoeenesa. Ctaauu sMOpHOTeHe3a )KUBOTHBIX (Ha MpUMepe JATymkn). JpodieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogannoe opodnenue. bracmyna, munvi
onacmyn. OcobeHHOCTH IPOOICHUS MIIEKOMUTAIOMUX. 3apOJBIIIEBBIE JTUCTKU (TaCTPyJISIus).
3akmagka OpraHoB W TKaHeW U3 3apOJBIINIEBBIX JIMCTKOB. B3anMHoe BiMsSHUE dYacTei
pa3BUBAIOIIETOCSA 3apojpilia (dMOpHOHANBHAS MHIYKIHS). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO KaKk pe3ylbTaT HEepapXUuecKUX B3aUMOJICHCTBUU TeHOB. Biusnue Ha
IMOPHOHATILHOE PAa3BUTHE PA3IHUYHBIX (DAKTOPOB OKPYIKAIOMIEH CPEIBI.

Poct u pasButue xuBoTHbIX. [locTamOpuoHanbHblii nepuon. Ilpsmoe u Hempsimoe
pa3ButHe. PasButHe ¢ meramopdo30M y OECIO3BOHOYHBIX M TO3BOHOYHBIX >KUBOTHBIX.
buonorundeckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHA, UX PACHPOCTPaHEHUE B MPHUPOJE.
Tunsl pocta >XUBOTHBIX. PaKTOpbl pEryisiuu pocTa >KUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUS Y JKUBOTHBIX M ueioBeka. [lepmo/ibl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE ITPOLIECCHI.

PasmHOXeHue W pasButHe pacteHuid. ['ameTtodut u crnopodur. Melo3 B >KM3HEHHOM
nukie pacrenuil. OOpa3oBaHue crnop B Tpolecce Meio3a. [ameroreHes y pacTeHUH.
OmiogoTBOpeHHE M pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOAOTBOpEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U Pa3BUTUE CEMEHHU.

MexaHu3MBbl PETyIsLUN OHTOT€HEe3a Y PACTECHHUH U KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [llnemas.



Tabmunpl 1 cxembl: «BereratuBHoe pazMHOeHUE», «TUIBI OECOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJTaMHUJIOMOHAIb», «Pa3MHOXeHuEe »dBrieHb», «Pa3MHOXKEHHE THAPHBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30UIa,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe paszBuTue», «Pa3BuTHe MailcKoOro
Kykayn, «Pa3zBurue capanum», «Pa3Butue narymkmn», «/{BoitHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OIHOJOJBHBIX U ABYJOJBHBIX pacTeHUi», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«OKu3HEHHbIH 1UKI Mxa», <OKU3HEHHBIM LUK [aloOpPOTHHUKAY,
«KW3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOMH MUKPOCKOI, MHKPOIIPETapaThl SIMIIEKIETOK U CIepMaTO30U/I0B,
Mozelb «LluKIT pa3BUTHS JISATYIIKI.

Jlaboparopnasi pabGora «l3yyeHue CTpoeHHS TIOJNOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTnyeckass padora «BpIsBIeHHE MPU3HAKOB CXOJCTBA 3apOAbIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlaboparopHasi padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICHINX PACTEHUI».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEJCTBEHHOCTH U M3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBJICHUS U Pa3BUTHS T'€HETUKH Kak Hayku. PabGotsl I. Menpens, I'. ne
®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4YEHBIX B pa3BUTHM reHeTuku. Paborsr H. K.
Konbnona, H. U. BaBuioBa, A. H. benozepckoro, I'. JI. Kapneuenxko, FO. A. ®ununuenxo, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlJIEJIbHbIE
TeHbl, aJbTEPHATUBHBIC TPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPU3HAK, TOMO3WIOTAa,
reTepo3uroTa, 4Mcras JUHUS, THOpUAbI, TeHOTUN, (eHoturn. OCHOBHBIE METOJbl T€HETHKHU:
rHOPHUI0TIOTHUECKUH, TUTOIOTUYECKHA, MOJIEKYIISIPHO-T€HETHUECKHUH.

JleMoHCTpamumn

Hoprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenxo, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmue! U cxeMbl: «MeTOIbI TeHETHKIY, «CXEeMbI CKPEITUBAHUSD).

JlabopaTopnasi padora «/[po3oduia kak 00bEKT FreHETHIECKUX HUCCIEIOBAHUINY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. I[lepBbiii 3akoH MeHaens — 3aKOH €IUHOOOpa3Hs
ruOpuoB mepBoro mokojenus. [IpaBuno nomuHMpoBanus. Bropoi 3akoH MeHpaens — 3aKoH
pacuieruienus npu3HakoB. LluTongorndeckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeliMBanud. [ unoresza
YUCTOTHI TAMET.

AHaﬂmeonmee CKpPCIIUMBAHUC. HpOMe)KYTOqHBIﬁ XapaKTep HaCJICOJOBaHUA.
Pacmiermicnne IIPHU3HAKOB IIPHU HCIIOJIHOM JOMHUHUPOBAHWH.
I[I/II‘I/I6pI/II[HOG CKpPCIIUMBAHUC. TpeTI/Iﬁ 3aKkOH MeHjaenss — 3aKOH HE3aBHCHMOIO

HaCJIeIOBaHMs TPU3HAKOB. [{UTOIOrNYecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuemuienHoe HacnenoBaHue npusHakoB. Pa6otel T. Moprana. CrernsieHHoOe HacleJoBaHue
I€HOB, HAPYIIECHHUE CLEIUICHHUS MEXly TeHaMH. XpPOMOCOMHAas TEOpHUs HACIEACTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIPEAEICHUS I0JIa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBli M TIeTeporaMeTHbId IMOJ. ['eHeThyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIJICHHBIX € IIOJIOM.

I'enotnn kak uenoctHas cucrema. llneroTponuss — MHOXKECTBEHHOE IEHCTBUE TIEHA.
MHoOeCcTBEHHBIM aulenu3M. B3aumoneicTBue HeaysieNbHBIX TI'eHOB. KommiemeHTapHOCTb.
Onucras. [Tonumepust.

['eHeTMYeCKUIT KOHTPOJb pPa3BUTHUA PpAaCTEHUHM, JXUBOTHBIX M UEJIOBEKAa, a TakKke
(U3NOTIOTHYECKUX TPOIECCOB, TOBEACHWS W KOTHUTHUBHBIX (QyHKIWH. ['eHermueckue
MEXaHU3Mbl CUMOMOI€He3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35IMH — MapasuT» U «XO35UH —
MHUKpOoOHOM». ['eHeTHuecKne acleKThl KOHTPOJIS U M3MEHEHUS HaCJIeACTBEHHOW HH(popMaIiu B
IIOKOJICHUSX KJIETOK U OPTaHU3MOB.



JleMoHCTpamumn

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «IlepBblii 1 BTOpO 3akoHBI MeHuens», «Tpetuii 3akoH MeHaensy,
«AnHanu3upymliee ckpeumBanuey», «Hemnonnoe nomuanpoBanuey», «ClemIeHHOE HACIeJOBaHUE
MPU3HAKOB Y Opo3od by, «I eHetuka nonay, «Kapuorumn yenosekay, «Kapruotum Apo30Qpuiibn,
«Kapuotun ntuue», « MHOKECTBEHHbBIN AJIENU3M», «B3anmMoneiicTBre TeHOBY.

OO6opynoBaHue: MOJAENb AJS IEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi THOPUAOB MEPBOrO
MOKOJICHHSI M PAaCUICIJIEHUs] MPU3HAKOB, MOJIENb ISl JIEMOHCTPAIlMM 3aKOHA HE3aBUCHMOIO
HACJIEJ0BAHMS MIPU3HAKOB, MOJEIb JUIsl JEMOHCTPALIMK CUEIJIEHHOTO HACIEA0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «Jpo3odumnay.

IIpakTuyeckas padora «lI3ydyeHue pe3ylbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
TPO30(UITBD).

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoruna u cpeasl npu (GopmupoBaHuu (eHoTtuna. M3MEeHUYMBOCTH
npu3HakoB. KayecTBEHHbIE W KOJMYECTBEHHbIE  NPHU3HAKK. Buasl  HM3MEHUYMBOCTH:
HEHACJICICTBEHHAS Y HACJIEICTBEHHAS.

Monudukanrontnas U3MeHUYUBOCTh. Ponb cpensl B popmupoBaHUU MOAU(DHUKAITMOHHOM
u3MeHunBoctd. Hopma peakuuu npusHaka. BapuanunonHsll psii M BapuanuoHHast kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHONW N3MEHYUBOCTH.

['enotunuueckass W3MeHYMBOCTh. (CBOMCTBA TEHOTUIMYECKOW HM3MEHUYMBOCTU. Buabl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi m3MEHUUBOCTh. MeHO03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. Posib KOMOMHATUBHOI H3MEHYMBOCTH B CO3[JaHUU T€HETUUYECKOTO pasHOOOpa3us
B IIpeJIeNIax OJHOTO BU/IA.

MyTanuonHass HM3MEHYMBOCTh. Buabl MyTauuii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIepHBIE W IUTOIUIA3MAaTHYECKHUE MYTaIlUU.
Comaruueckre W MOJOBble MyTauuH. [IpuymMHBI BO3HUKHOBEHHMS MyTaluil. MyrareHbl M HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHX
psanoB B HacneacTBeHHOW wu3MmeHunBoctd (H.W. BaBunoB). BuesnepHass W3MEHYHMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, POb INULEHEMUYECKUX (HAaKmopos 6 HaAcie008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoHCTpamumn

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmuel 1 cxembl: «Buasl HU3MEHUHMBOCTHY, «Moau(pUKAMOHHAS HM3MEHUYUBOCTHY,
«KomMmOuHaTuBHas U3MEHYUBOCTBY, «Meiio3y, «O11010TBOpEHUEY, «'eHeTHUYCCKHE
3a00JieBaHUA YeNOBEKay», «Bubl MyTanuiiy.

O6GopynoBaHue: >KMBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUM, PHUCYHKH
(pororpadum) )KUBOTHBIX C Pa3IMYHBIMHU BUIAMU U3MEHUHUBOCTH.

JlabopaTopnasi padora «lcciemoBaHue 3aKOHOMEPHOCTEH  MOIU(DHKAITMOHHOMN
n3MeH4nBOCTH. [locTpoeHne BapHallMOHHOTO psijia U BapUALMOHHOW KPUBOID.

IIpakTnyeckas padora «MyTtanuu y 1po30¢p bl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eHeTHKA Ye10BeKa

Kapuorun denoseka. MexayHapoaHass mporpaMMa HCCIEIOBAHUS T'€HOMAa YEJIOBEKA.
MeTtonbl U3ydYeHHs TEHETUKH YEJIOBEKa: MeHealOrMYecKUuid, OMM3HEI[OBBIN, IUTOTeHETHIYECKHIHA,
MOMYJISIIUOHHO-CTATUCTHYECKUH, MOJIEKYJIsipHO-reHeTnYecKuil. COBPEMEHHOE OmpeleieHue
TE€HOTHIA: OJJHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIUPOBAHUE, B TOM 4yHcie ¢ noMouibto [11P-
ananmu3a. HacineacTBennblie 3a00sieBaHus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEJIOBEKA.
bone3nn ¢ HacneACTBEHHOM MNPEApPACIOIOKEHHOCThIO. 3HAUEHUE MEAMIIMHCKONW T€HETUKH B



IPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUN 4YeloBeKa. MeauKo-reHeTH4YecKoe
KOHCyJbTUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HEeTHYECKOro rpy3a». ITUYECKUE acTIeKThI
UCCJIEIOBAaHUM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (hakTOpPBI MOBBIIICHHON YyBCTBHTEIBHOCTH YEIIOBEKa K (U3UYECKOMY MU
XUMUYECKOMY 3arpsA3HEHUI0 OKpYKalollel cpeabl. l'eHeTnueckas MpeapacnooXKeHHOCTh
YeJI0BEKa K MaTOJOTUSIM.

JleMoHCTpamumn

Tabmuner u cxembl: «KapuoTunm denoBekay», «MeTOIbl M3y4eHUS TCHETHKU YEIIOBEKAY,
«["eneTnueckue 3a00€BaHUS YETTOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi Opranu3MoB

JlomecTukanus U cenekius. 3apoXkIeHUE CeNeKIUMH U JoMmectukauuu. Yuenue H. .
Basuiiosa o LleHTpax mpoucxoxaeHuss U MHOT000pa3us KyJIbTypHBIX pacTeHuid. Ponib cenexkuuu
B CO3JaHUM COPTOB pacTeHU U mopoa KuBOTHbIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HaclneACcTBeHHOM m3meHunBocth H. V. BaBuiioBa, ero 3Hauenue aJis
CEJIEKIIMOHHOM paboTHl.

MeTtobl ceneKIMoHHOM paboThl. MICKyCCTBEHHBIH OTOOP: MAaCCOBBIA M WHAMBHUIYaJIbHBII.
Oranbl KOMOMHAIIMOHHOW CelieKuu. VcmbiTanue mpou3BoamTee 1o motomctBy. OTOOP MO
TEHOTHUITY C MOMOIIBIO OIIEHKU ()eHOTHIIa TOTOMCTBA U OTOOP IO I'EHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIeKUHOHHOW paboTel. PamuanuoHHblil u
XUMHYECKMM MyTareHe3 KakK MCTOYHMK MyTallMii y KyJbTypHbIX (OpPM OpraHHU3MOB.
Hcnonp30BaHne T€HOMHOTO pENAKTUPOBaHMS M MeTofoB pekoMOuHaHTHbIX JHK ans
MOJTyYEHUSI UCXOHOI0 MaTepuaa Juisl CeleKIUH.

[Tonyuenne monummonnoB. BHyTpuBuaoBas rulpunuszanus. bBIM3KOPOICTBEHHOE
CKpelIBaHue, WM HHOpUIUHT. HepoacTBeHHOE CKpeuBanue, Wi ayTOpuauHr. ['eTepo3uc u
ero mnpuyuHbl. Vcmnonb3oBaHue rerepo3uca B cenekuuu. OrganéHHas TUOPHUIW3ALIUAL
[Ipeomonenue Oecronusi MEXBUAOBBIX THOPUAOB. JIOCTMIKEHHS CENEKUUH PpACTCHUH W
JKUBOTHBIX. «3e1éHas pesonoyusy.

CoxpaHeHue U H3Y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PAaCTEHHH M UX JUKHX
poauyeil 11 CO3JaHusI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3AUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu ceibCKOX03AUCTNEEHHBIX U NPOMbICIO0BbIX
JHCUBOMHBIX 8 YETIAX VIYUULeHUs. CYUWeCm8YIOWUX U CO30aHUsL HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MOM 4ucie ¢ NPUMeHeHUemM COBPEMEHHBIX MeMmo008 HAYUHbIX UCCIe008aAHUL, NepedosblX Uoell U
nepCcneKmuBHbIX MexHoI02UlI.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykbsuenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «LIeHTPBI MIPOUCXOKIECHUS U MHOT000pas3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKHUX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEeNeKIUn»,
«Otnanénnas rubpuanszanus», «MyTareHesy.

JlabopaTopnas padora «lI3ydyeHue copToB KyJbTypHBIX PAaCTEHUH M HOPOJ JTOMAIIHUX
JKUBOTHBIX».

JlabopaTopnas padora «/3yueHne METOZIOB CEJIEKIIUN PACTCHHIN.

IIpakTnueckas padora «[IpuBuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METO/bI M JIOCTH)KEHUSI CEJIEKIMM PAaCTEHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENBHBIM y4acTOK, B TEIIMYHOE
XO35ICTBO, B J1a0OpAaTOPUIO arpOYHUBEPCUTETA WIIM HAyYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJI0THA M CHHTeTHYeCKasi OMO0JIOTHs

OOBbeKThI, HCIOJIIb3yeMble B OMOTEXHOJOIMHM, — KJIETOYHBIE M TKAaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, HX XapaKTepUCTUKa. TpaaulMoHHAs OHOTEXHOJIOTHS: XJebomneueHue,



HOJy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpoobuosornueckuit cuures. OObEKThI
MHUKPOOHOJIIOTHIECKUX TeXHOIOTUH. [Ipon3BoacTBO Oenka, aMUHOKHUCIIOT U BATAMUHOB.

Cozpanue TEXHOJOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOTO  M3MEHEHUs U
KOHCTPYUPOBAHHsI TEHOMOB C LIEJIBIO IOJYYE€HHsI OPraHU3MOB M UX KOMIIOHEHTOB, COJEp KaIINX
HE BCTpEYaroIuecs B IpUpoJie OMOCUHTETUYECKHE ITYTH.

Kneroynas unnxeHepus. MeTonbl KylbTypbl KJIETOK M TKaHEH PAaCTEHUW M YKUBOTHBIX.
Kpunob6anku. ComaTuueckass rubpuausanus U comMaTHyeckuil smOpuorenes. Mcmoib3zoBaHue
TariOWJI0OB B CEIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHbIX anmumen. Fcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meduyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS AULEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METO/ TPAHCIIAHTALMHU sIIep KIIETOK.
Texnonocuu  0300po6nenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHANILHO2O — PASMHOINCEHUS]
CeNbCKOXO3AUCMBEHHbIX KYIbMYP.

XpOMOCOMHasl M T'eHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHPOBAHME
pexomOunantHeix JIHK. Cosoanue mpanceennvix opeanuzmos. JIoCTUXKEHUSI U MEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTHYECKMEe M JTUYECKHE NpoOJeMbl T'€HHOM
WHXEHEPUH.

Menununackue 6notexnonoruu. [loctreHomuas nudposas meauimaa. [1I[P-auarnocTuka.
MeTaboI0MHBIN aHaTN3, TCHOIEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKA ISl OLEHKH COCTOSHHS
ero 310poBbsi. Mcmonp3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepanus paka. 3D-
OnommxeHepusi s pa3paboTKu  (PyHIAaMEHTAIbHBIX OCHOB MEIUIUHCKUX TEXHOJOTHH,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH COYeTaHHeM TEXHOJOTHM TpEXMEPHOro OMONpPUHTHHra W
ckaddorarHTa U PEICHUs 3a7a4 ePCOHATN3UPOBAHHON METUIIIHEI.

Co3naHue BEKTOPHBIX BAaKIUH C LEIbI0 OOecledeHus KOMOMHHMPOBAHHOM 3alUTHI OT
Bo30yauteneir OPBU, ycranoBieHHe MOJIEKYJISpPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKALMX BUPYCOB, BBI3bIBAIOIINX 0COOO0 ONacHbIe 3a00JIeBaHMs YeJIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuubl u  cxemsl: «Mcnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIILICHHOM
IIPOU3BOACTBEY, «KileTouHast uHKeHepus», «I eHHass HHKEHEepUs».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOT M.

IIpakTHyeckas padora «[loayyeHre MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikckypeust «bHOTeXHOIOrUs — BaKHEHIasi MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE POU3BOACTBO)».

11 KJIACC

Tema 1. 3apokaeHue 1 pa3BUTHE IBOJTIOIHOHHBIX NIPEeACTABJICHUA B 0HOJIOTHH

OpomtonmonHas teopust Y. Jlapeuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHMU3MA. JKU3Hb
Y Hay4Has JnearenbHocTh Y. /lapBuHa.

JBuwxymue cuinbl 3Boitonuu  BugoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTb
pPa3MHOXKEHHUSI OpraHU3MOB, HACIIEJICTBEHHAas H3MEHYHMBOCTh, OOphOa 3a CYIIECTBOBAHHE,
€CTECTBCHHBIN M HCKYCCTBEHHBIH O0TOOD).

Odopmnenne cunrerndeckoi Teopuu 3Bomtonuu (CTI). HelrpanbHas Teopus SBOIIOIHH.
CoBpeMeHHas ABOJIOIMOHHAS OMOIOTHSA. 3HAUCHHE HBOJIOIHOHHON TEOpUH B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAyYHOH KapTHUHBI MUDA.

JdemMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsuw, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuner u cxembl: «Cucrema xuBoi npupoasl (o K. Jlunuero)y, «JlecTHuIa >KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (opMUpOBaHUS MPHUCIIOCOOICHUN Yy PpACTeHUH U
*KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapuipyta myremectBust U. Jlapsuna», «Haxoaku Y.
Hapsuna», «@Popmbl 00pp0OBI 3a cymecTBoBanue», «llopomer romy6Geit», «MuoroobOpasue
KyJIbTYpHBIX (popMm kamycTeD», «[lopoasl JOMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX



BunoB (mo Y. JlapBuny)», «Cxema COOTHOUICHHS MBIKYIIUX CHII 3BOJOLUNY», «OCHOBHBIC
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOIIOLUSA U €€ pe3yJIbTaThl

[omynsuus kak snaeMeHTapHas eAuHULa 3BoonUH. COBpEeMEHHBIE METO/bl OLIEHKH
TEHETHUYECKOTO pa3HO00pa3us U CTPYKTYPHI nonyssiuil. U3meHenune reHooHaa MOMyIsIuN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH TreHeTudeckoro paBHoBecust Jlx. Xapnau, B.
Baitn6epra.

OnemeHTapHble (aKTOpbl (IBWXKYLIUME CUJIbI) HBOJIOUMUA. MyTallMOHHBIA Mpoliecc.
KombOunatuBHas u3MeHUMBOCTh. [lpeii) reHoB — ciydailHble HEHamnpaBlICHHbIE W3MEHEHUs
4acToT ayuielied B momyisinusax. D(QexT ocHoBaTens. Igghexkm 0OymvliouH020 20pAbIUKA.
CHudicenue 2eHemuyecko20 pasHooobpaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. W3omamus MOMyJSIAN:
reorpaduueckas (IpocTpaHCTBEHHAs), Ouoornyeckas (penpoayKTUBHAS).

EcrectBenHblii 0TOOp — HampaBisomuil GakTop sBoMOUUH. DOPMBI €CTECTBEHHOTO
oTOopa: IBWXKYUIUH, CTaOWIM3UPYIOUIN, paspeiBaromuii (au3pyntuBHbIN). [lonoBoit otbop.
Bo3HMKHOBEHME U 3BOJIOLUS COLIMATIBHOTO ITOBEACHUSI JKUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KaK pe3yJdbTaT MHUKPOIBOIIONUU. BO3HHKHOBEHUE
npucnocoOieHnii y opranu3smMoB. Apomopdo3sl n unuoanganrtanun. Ilpumepsr nmpucrnocodaeHni
y opraHusMoB: Mopdonoruueckue, GU3NONOrHYEcCKUe, OUOXMMUYECKUE, TOBEICHUYECKHE.
OTHOCHUTENBHOCTD PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBanue kak pe3yiabTaT MHUKPOIBOJIIOIUH.
Wzomsaumst — xmoueBoit (akrop BumooOpazoBanus. I[lyth u crmocoObl BUI00O0pa3OBaHMS:
alonarpuueckoe (reorpaduueckoe), CcUMOATpUdYeckoe (IKOJOTUUYECKOE), «MTHOBEHHOE»
(monurutonIM3anys, ruOpuIu3anys). JTMTeTbHOCTD YBOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (HOpMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronoHHON Owonormu B pa3pabOTKE HAyYHBIX METOJOB COXpaHEHHUs
Oounopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB UM HMX XO03s5€B. MeXaHHU3MbI
(GOpMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpamumn

Hoptpersr: C. C. YerBepukos, . Maiip.

Tabmuie! u cxembl: «MyTalMOHHAs U3MEHYUBOCTBY, «[lonmynsiinoHHast CTPyKTypa BUAY,
«Cxema mposiBIeHUs 3aKkoHa Xapau—BaiinOepra», «/IBHKyliMe CHIJIBI  3BOJIIOLIUMY,
«OKoyornyecKas M30JALMS TMOMyJSIUi ceBaHCKOW dopenn», «l'eorpadudeckas HIOIALUSA
JMCTBEHHHIIBI CHOMPCKOM 1 JIMCTBEHHHIIBI JaypcKkoi», «[lomysiMoHHbIe BOJTHBI YUCIEHHOCTH
XHUIIHUKOB M KepTB», «Cxema J[eHCTBUS €eCTECTBEHHOro oTOopa», «PopMmbl OOprOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M», «OKussie HCKOIIa€MBIEY,
«I[TokpoBUTENbCTBEHHAsI OKpacka >KHBOTHBIX», «[Ipemympexxnaromas okpacka >KXHUBOTHBIXY,
«®Pu3nonoruueckue agantauumy», «IIpucrnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buma», «Bunpl-nBoitHukn», «CTpykrypa Buaa B mnpupoae», «CrnocoObl
BugooOpasoBanus», «leorpadpuyeckoe  BHIOOOpazoBaHWe TPEX  BUAOB  JIAHABIIICH,
«JKoJIOTHMYecKoe BU000pa3oBaHue BHAOB cuUHUL, «[lomummounsl pacrenuit», «KamycTHo-
pEeACUHBIA THOPUIY.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Yydyena MTHUIl U 3Bepeil ¢
IpUMEpaMU Pa3JIMYHBIX MPHUCIIOCOOJICHHUH, Yydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repbapuu
pacTeHuid OJIM3KUX BUJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.

JlabopaTopnasi padora «BpisBieHIE H3MEHUYNBOCTH Yy 0COOEH OJTHOTO BUIA.

JlabopaTtopnass paGora «lIpucrnocoOneHus OpraHu3mMOB M HMX OTHOCUTENbHAS
1EJIECO00PA3HOCTHY.

JlabopaTopnasi padora «CpaBHEeHUE BII0B 110 MOP(OIOTHIECKOMY KPUTEPHIO).

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl



Meroap! u3yueHus MaKpo3BoJonuy. [lareonTonornueckue MeToabl U3y4eHus: SBOIIOLNH.
[epexoanpie GopMbl 1 GUITOTEHETHYECKHE PSIIBI OPTAaHU3MOB.

buoreorpaduueckue Meronbl usydeHus osBomonuu. CpaBHenue ¢uopsl U QayHBbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckne obmactu 3emiau. BUIbl-90HIEMUKHT U PETHKTHI.

DOMOpPHOIOTHYECKHE U CPaBHUTEIBbHO-MOP(POIOTUYECKUE METOJbl HM3YUYECHHs SBOJIIOLIHH.
'enernueckue MeXaHHU3Mbl IBOJIIOLIMM OHTOI€HE3a M IOSBJICHUS 3BOJIIOLUOHHBIX HOBIIECTB.
['oMonornyHble U aHAJIOTMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MoJIEKyJIsIpHO-
TCHETUYECKHEe, OHOXMMHUYECKHMEe ¥  MaTeMaTHYeCKHe METOIbl  W3YyYeHHUS  SBOJIOLUHU.
['omonornynsbie reHbl. COBpeMEHHBIE METOIbI TOCTPOCHHUSI (PHIIOTEHETUUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MyTalli1 U IBOJIIOLIHMSI TEHOMOB.

OOmue 3aKkoHOMEpHOCTH (mpaBwiia) dBOMOUMU. [Ipunyun  cmeHvl  QYHKYuULL.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLINU.

JleMmoHCTpamumn

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkensb.

Tabmuiel U cxeMbl: «OUIOTEHETUYECKUI P JIOMIAIN», «APXEONTEPUKC, «3BEPO3yObIe
seps», «Cterouedansy, «Punnodurer», «CemMeHHble ManopoTHUKNY, «buoreorpaduueckue
30HbI 3emnuy, «lpelid konTHHEHTOBY», «PenmukTh», «HawanmpHble cTaguu 3MOPHOHATBHOTO
Pa3BUTHSI IO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMYHbIE U AaHAJIOTUYHBIE OpraHbl», «PylIUMEHTHD,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «[JaBHbIE HampaBlIEHUs
3BOJIIOLIUNY, «O0I1IMe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIMHM, repOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB OPIaHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJMMEHTapHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HaCEKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumoTte3bl NMpOUCXOXKACHUS >KM3HM Ha 3emiie. AOHOreHe3 U IMaHCIEePMHUS.
JloHayuHble TpPEICTaBICHUS O 3apOXKJICHUU XKU3HU (KpealuuoHW3M). ['mmore3a MOCTOSIHHOIO
CaM03apOoKJICHUs )KU3HU U e€ onpoBepkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [lactepa.
[IpoucxoxaeHne >Ku3HA U aCTPOOUOIIOTHSI.

OcHoBHbIE ATanbl HeOpraHudeckoi »Bomtonuu. [InanerapHas (reosioruyeckas) BOOLHSL.
XuMHUUYECKasi IBOJIONHS. AOHOTeHHBIH CHHTE3 OPraHMYECKMX BEIIECTB W3 HEOPTaHUYECKHX.
Oneir C. Mumnepa u I'. KOpu. OO6pa3zoBanue nonumepoB u3 MoHoMepoB. KoarepBarHas
runote3a A. WM. Onapuna, rumore3a mepBuUYHOro OyiboHa Jx. XomnaelHa, reHeTHYecKas
runore3a I'. Mémrepa. Pubosumsel (T. UYek) m rumoresa «mupa PHK» V. TI'mnGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIICTKH.

HUctopust 3emnum u Metonsl €€ wu3ydyeHus. lckomaemble OpraHMYecKHE OCTATKHU.
l'eoxponomorust u e€ wmerombl. OrtTHocuTeNnbHAsT W aOCONIOTHAS  T'€OXPOHOJIOTHS.
['eoxpoHoONOrnYecKas mKana: 30Hbl, 3pbl, HEPUOJbI, SITOXH.

Havanbnble sTanbl opranuyeckoil spomtonuu. [losiBieHne U 3BONIOLUS MEPBBIX KIIETOK.
Oponronusi Metabonu3ma. Bo3HukHOBeHHE TMepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOIUIEHKM Kak aHajor nepBbix Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOMOreHe3). DBOIIOIMOHHOE MPOMCXO0XKJIEHUE BUPYCOB.
[IpoucxoxkaeHre  MHOTOKJIETOYHBIX  OpPraHu3MoOB. BO3HMKHOBEHHE  OCHOBHBIX  IpymIl
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHBIE 3Talbl HBOJIONHMH BhICIIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl paCTEHHIA.
Beixon pacrenuii Ha cymry. IlosBieHue CHOpPOBBIX pacTeHUM W 3aBOCBAHME HMH CYILIHM.
Cemennsle pactenus. [Iporcxoxnenne IBETKOBBIX PACTEHUMN.

OcCHOBHBIE 3Tamlbl JBONIONHMUA >KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(0O3bl >KUBOTHBIX.
Bennckas dayna. KemOpulickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie X0opaoBbie
KUBOTHBIC. J)KU3HBL B BOJIE. DBOIIONUS TO3BOHOYHBIX. [IponcxoxkaeHne aMmpuOuii U perTHIHii.



[Tpoucxoxaenue MmiekonuTawmux v ntull. [lpunnun kimoueBoro apomopdosza. OcBoeHue
0€CI103BOHOYHBIMH U T03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBurtue xxu3Hu Ha 3emiie 10 3paM U MepUofaM: apxeil, IpoTepo30ii, Maneo30i, Me3030M,
KaifHo30M. OOmIas XapakTepHCTHUKa KIUMaTa W TeOoJOrMYecKuXx IMporeccoB. llosBienue u
pacuBeT XapaKTEpHBIX OPraHHU3MOB. YTJIe0Opa3oBaHUE: €ro YCJIOBHSI M BIUSHUE Ha Ta30BBIN
cocTaB aTtMoc(hepsl.

MaccoBble BBIMUpPAHUSI — JKOJOTMYECKUE KpU3HUCHl mpouuioro. ITpuumubl U ciaeactBus
MaccoBbIX BbIMUpaHUil. COBpeMEHHBIH SKOJIOIMUECKUN Kpu3Hc, ero ocodeHHoctu. IIpobiema
coxpaHeHus O6uopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cUCTeMa OpraHuuecKkoro Mupa. [IpuHIMIBE KiaccuUKauu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, U. . Meunukos, A. U. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmune! u cxemsl: «Cxema ombita @. Penuy, «Cxema onsita JI. [lacTepa mo u3yueHuro
camo3apoxkjeHus: xu3zHm», «Cxema onbita C. Muepa, I'. FOpu», «3Ttanel HeopraHu4ecKkon
3BOIIOLMNY, «I'eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON 3BOJIIOIIUNY,
«Cxema 00pa3oBaHUsI DJYKapuoT IyTéM cuMOHOreHe3a», «CucremMa J>KUBOW HPUPOIBD),
«Ctpoenue Bupyca», «Apomopdo3sl pacTeHui», «PUHHOGUTHD, «OTHOKIETOYHBIE BOJIOPOCINY,
«MHorokneTounsie  Bogopociam», «Mxwm», «llanopoTHukm», «l'0JJOCEMEHHBIE PACTEHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUA JKUBOTHOTO MHUPA», «ApPOMOPQO3bI
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosnoctusie», «llnockue yepBu», «HUiaeHUCTOHOTHEY,
«Pv10BI», «3emHOBOAHBIEY», «IIpecmbikaromuecs», «Illtuupy, «Muekonuratoniue», «Pa3zpurue
JKU3HU B apXeUcKou spey, «Pa3BUTHE XKH3HU B IPOTEPO3OMCKOU 3pe», «Pa3BuTHe XU3HU B
Najaeo30McKoil 3pey», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMEHHas CUCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repOapuyd pacTEHUN Pa3TUYHBIX OTHEJIOB, KOJUJIEKIUA HACEKOMBIX,
BJIQXKHBIE IIpenaparsl >KMBOTHBIX, PAKOBMHBI MOJUIIOCKOB, KOJUICKIIMM HITIOKOKHX, CKEJEThI
MIO3BOHOYHBIX JKUBOTHBIX, 4yyeda MNTULl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HbIX
VCKOIIA€MBIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnasa JjaboparopHasi padora «MonenupoBanue onbsiToB Muuiepa—tOpu 1o
U3yYEHHUIO a0MOT€HHOTO CHHTE3a OPTraHUYECKUX COSIMHEHHI B IEPBUYHOIN aTMochepe».

Jlaboparopnasi pabora «/3yuyeHHe M ONMCAHHUE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yueHne ocOOEHHOCTEN CTPOCHUS PACTEHUH Pa3HBIX OTAEIOBY.

IIpakTHyeckas padora «3yuyeHne ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJI0BEKA — AHTPOIIOTeHe3

Pa3zpensl u 3a1aun aHTPOIIOJIOrMU. METO bl AaHTPOIIOJIOTHH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOUCXOXKICHUU 4YelOoBeKa. Peluruno3Heie BO33peHUS.
CoBpeMeHHbIE HAYyYHbIE TEOPUH.

CxoxmerBo  yenoBeka ¢ KMBOTHBIMH. (CHCTEMaTHMYECKOE IOJOXKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YEIOBEKAa C JKMBOTHBIMHM: CpPaBHUTEIbHO-MOp(]OIOruyeckue,
AMOpHUONIOTHYECKUE, (HU3HOIOr0-OMOXUMHUYECKUEe, TMOoBeAeHYeckne. OTiInuus 4YeloBeKa OT
JKUBOTHBIX. [IpAMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IOJIOBHOIO
MO3ra ¥ BTOPOH CUTHAJIBHOW CUCTEMBI.

JBuwxymue  cuibl  (pakToppl)  aHTpONOreHe3a:  OWOJIOTMYECKUE,  COLMAJIbHBIE.
CootHolieHre OMOJIOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUU aHTpOIOreHe3a. PanHue yenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTHJbI — OOIIMe MPEIKH YeJI0BEKOOOPa3HbIX 00€3bsiH U JI0ACH. ABCTPATONUTEKU —
JBYHOTHE TNpEIKH Jiroaei. UenoBek ymensld, NEepBbIE M3TOTOBICHUS OpyAuM Tpyzna. Hemosek
OPSIMOXOJISAIINIM U TepBBIN BBIXOJ Ntojed 3a mpenensl Adpuku. YenoBek reiinensOeprekuit —



o0Imui IpeoK HeaHIepTaIbCKOI0 YeJIOBEKa 1 YeslIoBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KAaK BUJ JIFOACH XOJOJHOIO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUUI
YeJI0OBEK, OCBOCHHE KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najaeoreHOMUKA.

DBOIIIOLIMSL COBPEMEHHOTO 4YelloBeKa. ECTECTBEHHBI OTOOp B MOIMYISALUSAX YEIOBEKA.
MyTtanuoHHbIi npouecc U noauMmopdusm. IonynasiuonHsle BodIHbI, Apeiid reHoB, MUrpaLus 1
«a¢ ekt ocHOBATENS» B MOMYISALHUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiime pacel: eBporeoujHas (eBpasuiickas),
aBCTpaJIO-HErpOouIHAsl (PKBAaTOpUAJIbHAS), MOHTOJIOWHAs (a3uaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHus 4YeloBeKa Mo IuiaHere. EauHcTBO  wenoBedeckux pac.  Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIIOCOONCHHOCTh  4YeNoBEKa K  Pa3HBIM  yCIOBHSAM
OKpy»Karomien cpezbl. BiausHue reorpaduueckoit cpeasl U apeiida reHoB Ha MOp(OIOTHI0 U
(U3HOJIOTHIO YEeIOBEKa.

MexaucuuIUIMHApHbIe  MeToAbl B (u3ndeckoil (OMOIOrMYecKoil) aHTPONOJOTHH.
OBOJIOMOHHAA  aHTPOIIOJIOTMS M TMaJ€OAHTPOIOJIOTHMSI  YEJIOBEUECKHUX  IOIYJISALHMI.
buocoumaneHple  uccienoBaHMs — IOpUpPOAbI  yenoBeka.  MccimenoBaHue  KORBOJOLMU
OMOJIOTUYECKOI0 U COLUAIBHOIO B YEJIOBEKE.

JleMmoHCTpamumn

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTonbl aHTPOMOJIOTUWY, «['OJIOBHOH MO3r YeloBeKay,
«YenoBekooOpa3Hble 00€3bsHBD, «CKENeT YeloBeKa M CKeNeT IIUMITaH3e», «PyIuMeHTH u
aTaBU3MbD», «JIBMKyIlME CHJIBI aHTPOIOrEHE3a», «ODBOJIOLUOHHOE [PEBO UEIOBEKay,
«ABcTpanonurek», «4eaoBek ymenbiit», «HenoBek NpIMOXOIAIINN», «J{eHUCOBCKUI YEIOBEK»
«Heanpepransup», «KpoMmanboHus», «lIpenkn denoBekay, «OTambl 3BOJIIOLUN YEIOBEKAY,
«Pacp1 yenosekar.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEH, MPeIMETOB MaTepUallbHOW KyJbTYphl MPEIKOB
4eloBeka, penponykiuu (dororpadum) kKapTHH ¢ MHUQPOIOTHICCKUMU H  OUOJICHCKUMU
CIOKETaMH ITPOMCXOKICHUS YeloBeKa, (poTorpaduu HaX0I0K MCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yepera 4eJIOBEeKa M Yepena IIMMIIaH3€, MOJIENb KUCTH YeJIOBEeKa U
KHCTH IIAMIIaH3€, MOJIEIH TOPCa IIPEIKOB YEJI0OBEKA.

JlabopaTtopnass paGora «l/I3yuyeHue OCOOCHHOCTEH CTPOEHHUSI CKEJeTa YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOXKICHUEM.

IIpakTHyeckas padora «/3yueHue 3K0JOTHYECKUX afaNTallui YeTOBEKaY.

Tema 6. OJkojorussi — Hayka O B3aHMOOTHOIICHHSIX OPraHu3MoOB H
HAJI0PraHU3MEeHHBIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxxaeHue W paszButhe 3kojoruu B Tpyaax A. ['ymbonpara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykaué€Ba. Paznmenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTUMHU HayKaMH.

Mertoap! skonoruu. [loneBeie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTHH: MPUPOIHBIE U
nabopatopHble. MoJenupoBaHie B 3KOJOIMU. MOHUTOPUHI OKpYXarollel Cpefbl: JOKaJIbHbIH,
PETHOHAIBHBIN W TII00ATEHBIH.

3HAUEHUE SKOJIOTMYECKHX 3HAHUM JUIS 4eJOBEKa. JKOJOTMYECKOE€ MHPOBO33PEHHUE Kak
OCHOBAa CBS3€H YeEJIOBEYECTBA C MNpUpOROoH. POpPMHUpPOBAHME OKOJOTHYECKOM KYJIBTYphl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuios, O. I'ekkenb, A. Tenciu, B. H.
Cykaués.

Tabnuupl u cxemsl: «Pa3nensl 3koi0run», «Metoabl 3Koaorum», «Cxema MOHUTOPUHTA
OKPY>KaIOIEeH Cpeab».

JlabopaTopHasi padora «/3ydyeHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAaHUI.

Tema 7. Opranusmsl U cpega 0OMTaAHUSA



Okonorudyeckue (akTopel M 3aKOHOMEpHOCTM ux JeiicrBus.  Krnaccudukanus
DKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYECKHE, OMOTHUYECKHe, aHTpomnoreHnele.  OOmme
3aKOHOMEPHOCTH AEUCTBUS 3Kooruyeckux ¢akropos. [IpaBuno munumyma (K. Llnpenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3Koyornyeckuil gaxrtop. JlefcTBre pa3HbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUH M JKUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CurnanpHas posib cBera. doTonepuoausm.

Temmneparypa kak sKojorudeckuil ¢aktop. [elicTBue TemmepaTypbl Ha OpPraHU3MBI.
[ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OPIaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaAHU3MBI.

BrnaxsnocTs Kak skojorudeckuit daktop. [IpucnocobiieHus pacTeHHA K IOIICPIKAHUIO
BojHOro Oananca. Kiaccudukauus pacteHuid mo oTHouleHuto K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenpl 0oOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAas, NMOYBCHHAas, IIyOMHHAas
NOJIIOYBEHHAsI, BHYTPHOpraHu3MeHHas. DHU3HKO-XMMUYECKHE OCOOCHHOCTH Ccpell OOMTaHus
opranusMoB. [Ipucnoco0aeHns opraHu3MoB K )KU3HHU B pa3HbIX cpejiax.

buonoruueckue putmel. BHemnnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJUYHbBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHM3MOB K C€30HHBIM U3MEHEHHSIM YCIOBUN JKU3HH.

Kuzuennoie Gopmbl opranuzMoB. Ilonstue o xusHeHHOU (opme. KusHeHHbIE (OpPMBI
pacTeHH: NepeBbsi, KyCTAPHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
Kuznennple (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOESHHOCTH
CTpOEHUs 1 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJEHCTBHIA:  KOHKYPEHIIHA,
XMIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusMm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTHUPAaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3amMoaelCTBUS — (TONHUYECKHE,
dopuueckue, ¢aOpuueckue). 3HayeHHE OMOTHUYECKUX B3aUMOJCHCTBUM Ui CYLIECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [[puHIMIT KOHKYPEHTHOTO HCKIIIOUEHUS.

JleMoHCTpamumn

Tabmuubl 1 cxembl: «DKonorndeckue (Gpakropb», «CBETOBOW CIEKTPY, «DKOJIOTHUECKUE
IPYIIIBI )KUBOTHBIX 10 OTHOLLIEHUIO K CBETY», « T€IIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KHUBOTHBIEY, «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenpl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puTMbD, «OKuzneHHsie Gopmbl pacTeHU», « K1u3HEeHHbIE (POPMBI )KUBOTHBIX»,
«2KocHucTeMa IUPOKOIUCTBEHHOIO Jeca», «JDKOCHCTEMa XBOMHOro Jiecay, «llemm nutanusy,
«XumnnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cum61o3», «KoMmeHcammuzmy.

ObopynoBanue: repOapuul pPacTCHUH W IKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTMYECKHUX  (aKTOpPOB, TIepOapuM  CBETOJNIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOWBBIC, TCHEIIOOWBBIE W TEHEBBIHOCIHBBIE KOMHATHBIC
pacTteHus, repbapuu M KOJUIEKLIMU TEIUIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHuii, dYyuyena NTHIl W 3Bepel, repOapuM pacTeHHH, OTHOCAMIMXCS K TUTpodHTam,
KcepopuTtaMm, Me3o(puTaM, KOMHATHBIE DPACTEHMsI JAHHBIX TIPYIN, KOJUIEKLUH >KUBOTHBIX,
OOUTAIOIUX B Pa3HBIX Cpeiax, repOapuy M KOJUIEKIIMU PAaCTEHUH M KUBOTHBIX, 00JIadaromInuX
YyepTaMd HIPUCHOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSM YCJIOBUM JKU3HH, repbdapuu Hu
KOJJICKIIMM PACTEHUH W KUBOTHBIX DPA3IUYHBIX JXU3HEHHBIX (POPM, KOJJIEKIUH >KUBOTHBIX,
Y4YaCTBYIOUIMX B Pa3IMUHbIX OMOTUYECKUX B3aMMOIECHCTBUSIX.

JlaGopaTopHasi pa6oTa «BhIsSBICHIE IPUCTIOCOOICHHII OPTaHU3MOB K BIUSHHUIO CBETAY.

JlaGopaTtopnas pabora «BbliBieHHe npUCHOCOONEHUH OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopHass padota «AHaroMHYecKHMe OCOOCHHOCTH PpACTEHUM U3 pa3HbIX MECT
oOuTaHUM.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIANMI

OKOJIOTUYECKHE XapaKTePUCTUKHU momyssiuu. [lomynauus kak OMonoruueckas cCUCTEMA.
Posib HeogHOpOAHOCTH Ccpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OHMOJIOrMHM BUIOB B



(dbopMUPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIsiiuii. OCHOBHBIE TOKA3aTENH MOMYJISINH:
YUCJICHHOCTh, IJIOTHOCTh, BO3PACTHAs M IOJOBasi CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUL.

DKoJyioruueckasi CTpykTypa mnomyiasiud. OneHka YHUCIeHHOCTH TNonyisuuu. JnHammuka
NONYJSAUUU U €€ perysuus. buornueckuil moreHuuan nonyaauuu. MoaenupoBaHue TMHAMUKA
nonysiuun. Kpupsle pocra uymcienHoctu mnonyisuud. Kpusesie BbDkuBaHus. Perymsius
YHUCIIEHHOCTH TMOMYJSIIHA: POJb (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu BuoB (r- u K-crparerun).

[TonsiTne 00 »sKojormueckod Huine Buga. Mectoobutanue. MHoromepHas MOJEINb
skosornueckord HumM Jx.M. Xarunncona. Pa3zmepsl skonornyeckoil Humu. [loreHimanbHas u
peann30BaHHAas HUILLIU.

Bun kak cucrema mnomynsuuid. Apeasibl BUAOB. Buasl m MX KU3HEHHBIC CTPATETHUHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJICHUSI M MUTpAlUil KUBOTHBIX. buomornueckue WHBAa3UU
Yy’KEpPOJHBIX BUJOB.

JdemMoHcTpanuu

[Toptper: JIx. N. XaTunHCOH.

TabmuIel 1 CXeMBbI: «DKOJIIOTHYECKUE XapaKTePUCTUKHU MOMYISuny, «IIpocTpancTBeHHas
CTPYKTypa mnonyinsauun», «Bo3pacTHble mnupamMuasl nOOMyisuuun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IUYHBIMH OpraHusMamu», «Mopenb skonoruueckoir Humm Jx. .
XaT4MHCOHAY.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnasi padora «lIpucmnocoOiaeHus ceMsH pacTeHUN K PacCeNeHUIO».

Tema 9. Jxos10rus coo0mEeCTB. IKOJOTHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3se.

Okocucrema kak oTkpeiTasg cucrema (A. JIkx. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpPTaHW3MOB B JKOCUCTEME: MPOAYIECHTHI, KOHCYMEHTHI, PEIyleHThl. Tpodudeckne ypOBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue O010ku 3KocucteM. [10UBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK SHEPTHH B 9KOCUCTEME.

OCHOBHBIE [TOKA3aTENHN YKOCUCTEMBL. buomacca u npoaykius. DKOJIOrH4ecKrue MUpaMu bl
yucesl, 0MoOMacchl U SHEPTUH.

Hunamuxa skocucmem. Kamacmpocguueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOMIECTB — CYKIeCCHU. [lepBHYHBIC M BTOPUYHBIC CYKIICCCHH M HX
OPUYUHBL. ~ AHTPONOTeHHBbIE BO3JCHCTBUS Ha cykneccuu. KimMakcHoe cooOuiecTBo.
bropasnooOpasue 1 oJTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl MOpel U OKeaHos.
Ixocucmemvl MyHOp, 1€C08, cmenetl, NyCMblHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazaumums wmexny
AQHTPOIIOTCHHBIMH U MIPUPOTHBIMU YKOCUCTEMAMH.

Ypboskocucrembl. OcHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas duopa u dayHa.
CunaHTponmzanusi ropojckoil  (ayHel. buomormyeckoe ©  XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUSA  OCHOBHBIX  B3aMMOJICHCTBUNA  OpPraHU3MOB B
aKocucTeMax. Ponb kackaowozo s¢pgexma u 6ud06-30upukamopos (Kiouesvlx 6udos) 8
@dynkyuonuposanuu  dxocucmem. IlepeHOC HHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
SKOCUCTEMAMH. Y CTOMYMBOCTb OpPraHM3MOB, MONYJSALMM H 3KOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3AEHCTBUM.

Mexanuzmsl  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2aHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl H5KON02UHECKO20



HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmeusi. MeToqoIoruss MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JleMmoHCTpamumn

Hoprper: A. [Ix. Tencnu.

Tabmuiet 1 cxembl: «CTpyKTypa OMOLIEH03a», « DKOCUCTEMA MIUPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAJIbHbIE TPYMHIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteme», «llenu mnuTanus (macTOUIHAs, JETPUTHAN)»,
«IKOJOTHYECKAs MUPaMUJIa YUCEID, «DKOJIOTrHYecKas MupaMua OuoMacco», « IKOJIOTHIecKas
nupamuga sHeprum», «OOpa3oBanue Oomnorta», «llepBuuHas cykueccus», «BoccraHoBieHnue
Jeca mociie moxapa», «IKOCHUCTeMa 03epa», «ArpoueHo3», «Kpyroopor BeUIECTB U NOTOK
SHEPruu B arpoueHosey, «l[Ipumepsr ypooskocucTem.

OOGopynoBanue: repOapud pacTeHU, KOJUICKIIMUM HACEKOMBIX, Yydelia ITHI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTHyeckas padora «3yueHue u onucaHue ypO0o3KOCHCTEMBI».

JlabopaTopnas pa6ora «/I3ydyeHue pazHOOOpa3Usi MENKUX MOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HBIX IKOCUCTEMAX.

IKeKypeusi «IKCKypcUs B TUIUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOJIOJBHBIN WM TOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKYpCUs B arpOIKOCUCTEMY (Ha MOJIE WM B TEIUIMYHOE XO3SICTBO).

Tema 10. Buocdepa — rinodanbHast IkocucTEeMa

buocdepa — oOmierianerapnas o0onouka 3eMiu, I/Ie CYIIECTBYET WJIM CYIeCTBOBaja
XU3Hb. PazButre nipencrasicHuii o bnocdepe B Tpynax D. 3tocca. Yuenue B. U. Bepuanckoro o
ouocepe. O6mactu 6uoceps u e€ cocras. JKupoe BemecTBo 6uochepsl U ero PyHKIHU.

3aKOHOMEPHOCTH cymecTBoBaHMs Onocheprl. OcobeHHOCTH OMochepsl Kak TiobanbHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTeOXMMHUUYECKUE IUKITBI (YTiepoa, a3oTa). PuTMuyHOCTS sBIIeHHIA B Onocdepe.

3onanbHOCTH Ouochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJpA, XBOIHBIE
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, ITyCThIHU, TPOIIMUYECKUE JIeca,
BBICOKOTOpBs. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa M (QYHKOUS OJKHBBIX CHCTEM, OIICHKA HX pPECypCHOTO TMOTEHIHala |
ounochepHbIX PYHKIIHIA.

JdemMoHcTpanuu

[Toptpetsi: B. 1. Bepnaackuii, J. 3tocc.

Tabmuubt u cxemsl: «I'eocdepsr 3emmny, «KpyroBopoT asora B mpupone», «Kpyrosopor
yriaepojaa B mpupojae», «KpyroBopot kucinopojaa B npupojae», «KpyroBopor BoAbl B IPUPOJIEY,
«OcHoBHBIE OuoMbl cymn», «Knumatudyeckue mosica 3emnn», «Tynnpa», «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBennsii necy, «Ctemb», «CaBanHa», «llycThiHs,
«Tponmyecknii nec.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk M OKpYysKaolas cpeaa

DKOJorMYecKre KpU3UChl W WX NpuuuHbl. Bo3neiictBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsis3HEHHE BOJHON cpeabl. Oxpana
BOJIHBIX pecypcoB. Paspyienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpOIIOT€HHOE  BO3/CICTBHE HA pacTUTEIbHBIA M KUBOTHBIM Mmup. OxpanHa
pPacTUTEIBHOTO U XKUBOTHOTO Mupa. OCHOBHBIE MPUHIIUIBI OXPAaHbI MPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranndeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIE IPUHILIMIIBI YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPUPOAbI. ParmoHanbHOe
IPUPOJIONIONB30BAaHUE M COXpaHEHHe OHoJorM4eckoro paszHooOpazus 3emun. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa
U €r0 BepOSITHBIC TOCIEACTBHSI.



Pa3BuTHe METOJOB MOHMTOPHUHIa PAa3BUTUS OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemuvie uccnedosanus nepexooa K pecypcocbepezaroweli U KOHKYPEHMOCNOCOOHOU
snepeemuxe. buonozuueckoe paznoobpasue u dbuopecypcvl. Hayuonanvhvle ungopmayuonusie
cucmemsl, obecneuusarouwue OOCMyn K UHDOPMAyUU NO COCMOAHUIO OMOENIbHLIX 6U008 U
axocucmem. OcHoBbl dKOpeadburumayuy 3KocCuUcmem u cnocob08 6opboObL ¢ OHUONOBPENCOCHUAMIUL.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpamumn

Tabmuubr w  cxembl: «3arps3HeHue atMocdepb», «3arps3HeHue TruaApocheps,
«3arps3Henne mouBbl», «llapaukoBeii  3hdexT», «Ocobo oxpaHseMble MPUPOIHBIC
TeppUTOpUN», «MOJEIN YIPABISIEMOTO MUPAY.

O6opynoanue: ¢potorpaduu oXpaHseMbIX pacTeHU U )KUBOTHBIX KpacHoii kuuru Poccuiickoit
®enepaunn, KpacHON KHUTH pETHOHA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MM HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
POrpaMM CpeHEro 00IIero 00pa3oBaHus: TMUHOCTHBIC, METAIIPEIMETHBIC U TPEIMETHBIC.

B cTpyKType JMYHOCTHBIX pe3yabTaTOB OCBOCHUS MPOTPAMMBbI MO OHOJOTHH BBIICICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYaOIIMMHUCA  POCCUKWCKOW  Tpa)JaaHCKOU
UJCHTUYHOCTH — TFOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSATEIbHOCTH M CaMOOIPEIENIEHUIO,
Hanuyue momugayuy K OOy4eHUI0 OWOJIOTHH, YeleHanpasieHHoe paszeumue BHYTPEHHHX
yOeXAeHUI JINYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYAIOIUXCS PYKOBOJACTBOBATHCSA B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMA ~ YCTaHOBKAaMH, IPUCYLIUMHU  CHUCTEME
OMOJIOTUYECKOTO  OOpa30BaHUS, Haluuue NPABOCO3HAHUS  DKOJOTHMUECKOM  KYJIbTYpHI,
cnocobHoCcmu cmagums UENU U CTPOUTH )KU3HEHHBIE I1JIaHBI.

JIndHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMbI 110 OMOJOTHHU JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIUTATENIbHON JI€ATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMHU B
o0mIecTBe TpaBWIAMH W HOPMAaMH MOBEJEHHS M CIIOCOOCTBYIOT IPOILIECCAM CaMOIIO3HAHMS,
CaMOBOCIUTAHUSI U CaMOPA3BUTHUS, Pa3BUTUs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBONOPSIKY, YEJOBEKY TpyJa M CTapUIeMy IOKOJIEHHIO, B3aMMHOI'O
YBaXEGHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaIULUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepauun, MpUpoAEe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTo npeamera «broaorusy MoMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlMW, MO3UTUBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
pacIIMpPEHHNE KU3HEHHOTO ONBITA U OMbITA ACSITENIBHOCTH B IPOLIECCE pealu3alld OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATEIIbHON 1€ATEIbHOCTH, B TOM UHCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UMIUU OO0Yy4YaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIEeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYLIMOHHBIX IIpaB U OOSA3aHHOCTEM, yBa)K€HUE 3aKOHA U
MIPaBONOPSIKA;

FOTOBHOCTb K COBMECTHON TBOPUYECKOH JI€ATEIbHOCTHU MPHU CO3JIaHUU YYE€OHBIX IPOEKTOB,
pelieHnr Y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  OTPENEeNATh COOCTBEHHYIO TMO3HMIHMIO 10 OTHOUICHHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHUE YyUYUTHIBATh B CBOMX JIEUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU yOEKACHUAMHU, KyIbTYPHBIMH LIEHHOCTSIMHA U COLMATbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOTO BBHITIOJHEHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAKUTEIBHOI'O OTHOLIEHUS K MHEHHIO
OTIOHEHTOB P 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKON NESATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropAaocTu 3a CBOW Kpaid, CBOIO
Ponuny, cBO 3bIK U KyJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHONIEHHE K NPHUPOJHOMY HACIEAUI0 ¢ MaMATHUKAM MPHUPOJIBI,
JnocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE M pa3BUTHE
O1OoI0ruY, TOHUMaHMsI 3HAYE€HUS OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cya0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHE AYXOBHBIX [[EHHOCTEH POCCUICKOT0 HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOT0 TIOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JaHHUIO CEMbUM HA OCHOBE
OCO3HAHHOTO MPHUHSTHUS IEHHOCTEH CEeMEMHON KU3HU B COOTBETCTBUU C TPAAMIIMSIMH HApOIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAyYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYy1a, OOIIECTBEHHBIX OTHOILICHUIA;

IOHMMAaHKE YMOLMOHAJILHOTO BO3/I€UCTBUS AKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKECHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSBIISTH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BOCHMTAHHWSA, (POPMHPOBAHHUA  KYJIbTYPbl 3I0POBbSI H
IMOLMOHAJIBLHOTO 0JIArONMOTyYHs:

MOHMMAaHUE U peain3alus 3J0pOoBOro U 06e30MacHOro oopasa KU3HU (30pOBOE MUTAHHE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWII U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATUH U OTIBIXA,
perynspHas (Qu3nuyeckas aKTHUBHOCTH), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUUYECKOMY 3710POBbIO;

MOHMMAaHHWE IEHHOCTU TPaBWJI HMHAWBHUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aJTKOTOJIS,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHMA:

TOTOBHOCTb K TPYAY, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTb K aKTHUBHOM JESITEIbHOCTU TEXHOJIOTMUYECKOMN U COIMAIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATD, IJIAHUPOBATh U CAMOCTOSITENILHO BBIIOIHSTH TAKYIO JESTEbHOCTD;

UHTEpeC K pa3nuyHbiM chepam mpodeccHoHaNbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30oBaHHUIO MU CaMOOOpPA30BaHUIO HA MPOTHXKEHUU BCEi
KU3HU;

7) IKOJI0THYECKOr0 BOCIMTAHMS:

HKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHUE ONbITAa IJIAHUPOBAHUS
MOCTYIKOB ¥ OLEHKH UX BO3MOXKHBIX MOCIEICTBUH /ISl OKPYKAIOIIEH CpeIbl;

OCO3HAHHE TII00ABHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX PELICHUS;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS M YMEHUS
IpU pEIICHUH MPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIH30BaHUEM (COOIIOICHHE
IpaBUJI TMOBEJICHUS B MPHUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE IEHCTBHIA, MPHHOCSIIUX BPEI OKPYKAKOIIEH HPUPOIHOHN cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUSCKUE IMOCISACTBHS MPEIITPHHUMAESMBIX
JICHCTBUH M IPEIOTBpAIATh UX;

HAIMYUE PA3BUTOTO JKOJIOTHYCCKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIBTYpPHI, OIBITA
NESITeIBHOCTH  AKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUs PYKOBOJCTBOBAaTbCSI HMH B
MO3HABATCIILHON, KOMMYHUKATHBHOW M COIMAIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
NPaKTUYECKOH IESTEILHOCTH SKOJIOTHYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOW MPAKTUKW, OCHOBAHHOTO HAa JUAJIOTEe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UNTATEIILCKOW KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBUS
MEXTY JIFOJIbMU M TIO3HAHUS MUPA;

MOHUMAaHHUE CHENU(PUKA OUOJOTUU KaK HAYKH, OCO3HAHUS €€ Poiu B (OPMUPOBAHUU
PalMOHATIBLHOTO HAYYHOT'O MBIIIICHHUS, CO3aHUU LIEIIOCTHOTO MPEJCTABICHUS 00 OKPYKaIoIIeM
MUpPE Kak O €IWHCTBE TMPHUPOMABI, YEIOBEKa M OOIIEeCTBa, B TO3HAHUHM MPHUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPAHEHUS MPUPOTHOTO PABHOBECHS,

yOKAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJISI COBPEMEHHOW IMBWIM3AIMH: 00CCTICUCHHUS
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JJaHHE TEPCICKTHUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOUCKA IyTSH BBIXOJA M3 TI00ATBHBIX
IKOJIOTUYECKUX TPOOJIeM U 00ecIieueHus epexoa K yCTOMYMBOMY Pa3BUTHUIO, PAIMOHATIBHOMY
UCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTMYECKHX 3HAHWH B IIEIISIX MOBBINICHUs OOIIeH
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHAIHHOU
IpPaMOTHOCTH 00ydarouuxcs, GopMupyemMon pu u3ydeHur OUOJIOTHH,

MOHMMAHHUE CYINIHOCTH METOJIOB ITO3HAHUS, HCIOJIB3yEeMBIX B CCTECTBCHHBIX HayKax,
CIOCOOHOCTH UCIOJIB30BaTh IOJlydaeMble 3HAHUS Ui aHanu3a W OOBSICHECHUS SIBICHHM
OKPY)KAIOIIET0 MHUpPAa M MPOUCXOIAIIMX B HEM H3MCHCHHU, YMEHHE JellaTh OO0OCHOBaHHBIC
3aKJIIOYCHHUST HA OCHOBE HAy4YHBIX ()AKTOB W HMMECIONIUXCSA JAHHBIX C LEIbI IMONyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS IS PEIICHUS
po0JIeM B PEATbHBIX JKU3HCHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTU HAay4YHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO U
HCCJICIOBATEILCKYIO JACSITEIbHOCTh HHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJNyYEHUIO HOBBIX 3HAaHWUH 10 OWOJIOTMM B COOTBETCTBUU C >KH3HCHHBIMU
MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe Pe3ysIbTaThl OCBOEHHUS yueOHOro mpeamera «buosorus» BKIHOYAIOT:
3HauYuMble Ui (OPMHMpOBAHUS MMPOBO33PEHMSI OOYHAIOIIMXCS  MEXIUCUUIUIMHAPHBIC
(MexXMnpeMeTHbIE) 00LIeHayYHble OHATHUS, OTPAXKAIOLIHNE LEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(uKy METOJI0B IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIrus,
SBJICHHE, IpPOILECC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJ0OBaHNe, HAONIOJeHUE, M3MEPEHHUE, SKCIEPUMEHT W JIPYTHE); YHUBEPCAIbHBIC
yueOHble JeiicTBUs (MO3HaBaTelbHblE, KOMMYHUKATUBHBIE, PErYJISTUBHBIC), 00eCIeUnBatOLIIe
¢dopmupoBaHre (YHKIMOHATBHONW T'PAMOTHOCTH M COIMAIbHONW KOMIIETEHIIMH OOYYarOUIHXCS;
CHOCOOHOCTh o0yyJaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE MEXIUCLHUIITIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE JIEHCTBHS B IO3HABATEIBHOU U
COLIMAJIbHOW ITPAKTHKE.



B pesynbrare wu3yueHuss OMOIOTMM Ha YpOBHE CcpeaHero olmiero oOpa3oBaHHUS Yy
oOyugaromerocss OynyT copMHpOBaHBI MO3HABATEIBHBIC YHHUBEPCAIBHBIC y4eOHBIC JIEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Yy4eOHbIE JEWCTBUSA, PETYJISITUBHBIC YyHHBEpPCaIbHbIC
y4eOHbIe ICHCTBUS, COBMECTHAS JEATEIbHOCTb.

MertanpeamMeTHble pe3ylbTaThl OCBOEHHUS MPOTPAMMBI CpeIHEro o0Iero o0pa3oBaHUS
JOJKHBI OTPaXkaTh:

OBy1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (OpMyNIHpOBaTh M AaKTyaJU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBILIUICHUS (aHAIN3a, CHHTE3a,
CpaBHCHHS, KIACCHU(PUKAIMU, OOOOIICHHS), PACKPBIBATH CMBICI OHOJIOTHYECKUX TOHSATHI
(BBIIENATH UX XapaKTepHbIC MPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTUMHU MOHSATUSIMU);

OTpENENATh LEeNU JeATeTbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUH HX JIOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

UCIIOJIb30BaTh OHMOJIOTHYECKUE TOHATHS IS OOBSCHEHUS (AKTOB W SIBICHUU >KHBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, 110 AHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHATb CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEICTaBICHHS CYIIECTBEHHBIX CBSI3eH U
OTHOIIEHUN B M3Y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHMI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a HMEIOIINUXCSI MaTepUaTbHBIX
U HeMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHHWBATh COOTBETCTBHE PE3YJIHTATOB IIEISM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATH pPadOTy B YCJIOBHSIX pPEATbHOT0, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCIeN0BATENbCKUE IeiiCTBUS:

BJIQJICTh HABBIKAMHU YYEOHO-UCCIIEIOBATEIBCKON U MPOCKTHON JEATEIbHOCTH, HABBIKAMH
pazpetieHusi mpobaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHUCKY METO/OB
pEIICHUS TPAKTUICCKHX 3a]1a4, TPUMECHEHHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIONIb30BaTh PA3IMuYHbIe BUABI ACSITENBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINN, TPEOOPA30BAHUI0 U NMPUMCHCHHIO B YYCOHBIX CHTYAlHsIX, B TOM YHUCIE MPU
CO3/1aHUU YYEOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMUPOBATh HAYYHBINA THI MBIIUICHHS, BIaJCTh HAYIHOW TEPMUHOJIOTHEH, KIFOYCBBIMU
MNOHSTUAMHU U METOJIAMHU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BATENBbHOW AESITEIBHOCTA M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH  IPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyallM3MpPOBAaTh 3a1ady, BBIJIBUTATh
TUNOTe3y €€ pelleHHsl, HaxOAuUTh AapryMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

aQHAIM3UPOBATh TMOJYYCHHBbIE B XOJE pEHIeHHs 3aJayd  pe3yibTaTbl, KPUTHUYECKU
OIICHUBATD UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISATH IICJICHAIIPABJICHHBIN IMMOUCK IEPEHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
po(hecCHOHATBHYIO CPENY;

YMETh TICPEHOCHTH 3HAHWS B  [IO3HABATCIBHYID H  TPAKTHYECKYI0  OOJacTH
KU3HECATENIbHOCTH;



YMETbh UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OPUTHMHAJIbHBIE IOAXOAbI M PELICHMsS, CTAaBUTh
po0OJIeMBbI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ unopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(popmanuu (TeKcTe yueOHOro mocoows,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHUKAX, KOMIIbIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAIM3UPOBATh HMH(OPMALMIO PA3TUYHBIX BHAOB U (OpM
IPEJICTaBICHUS], KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3jMYHble METOAbl MpPH IOUCKE U OTOOpe
Oouonornyeckoit nHGopMaIu, He0OXOIMMOH /IS BRIIOJTHEHUsT y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCHOJB30BaHUSA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3JIUUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (GOpMYy TPEICTaBICHUS OMOJOTHYECKOU
uHpOpMaLUH (CXeMbI, TpapUKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTOe);

UCIIONIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpeACTBa MHpH paboTe C OMOJOTHYEeCKOU
uHpOpMaLel: TPUMEHITh XUMHUYECKUe, (PU3MUecCKne W MaTeMaTUYeCKHe 3HAKH W CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpy, HCIONB30BaTh M MPEOOPa30BbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl HHpOpMAIUHM, HHDOPMALMOHHOMN
0€30MacCHOCTH JIUYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU 1€ CTBHAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMN BO BceX cdepax >KM3HU, aKTHBHO y4acTBOBATh B JHAIIOTe
WINA TUCKYCCUU TI0 CYIIECTBY OOCYKJaeMOH TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KJIGHUSI OTHOCHUTEIIbHO BBIIIOJHEHUSl MpeNJaraéMod 3aJayd, Yy4YUThIBATbH WHTEPECHl U
COIIACOBAHHOCTb MO3ULIUHI JIPYTrUX YUaCTHUKOB JUAJIOTa WIH JUCKYCCUH);

pacro3HaBaTh HeBepOaJbHBIE CpENCTBAa OOIICHMs, MOHUMATh 3HAYEHUE COIUAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYallul, YMETh CMT4aTh KOHQIUKTHI U
BECTHU [1€PETOBOPBHI;

BJIAJICTh PA3MUYHBIMUA CIIOCOOAMHU OOIICHHWS M B3aWMOJICHCTBHS, MOHMMATh HAMEPEHUS
JIPYTUX JIIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOUICHHE K COOECeHUKY U B KOPPEKTHOH (dopme
(opMyIUpPOBATH CBOM BO3PAKECHMUS;

pa3BEPHYTO W JIOTMYHO M3Jaratb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHMEM SA3BIKOBBIX
CPEICTB.

2) COBMECTHAS 1eATeJIbHOCTD:

NOHUMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON W MHIUMBUIYaIbHOW pabOThl IpH
pelieHnr OMOIOrHYecKoi mpobaemMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEIICHUH y4eOHOH 3a1auu;

BbIOMpATh TEMATUKy M METOJbl COBMECTHBIX HCHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0T0 4JIeHa KOJUIEKTHUBA,

NPUHUMATh LEJIU COBMECTHOM JESITEeIbHOCTH, OpPraHM30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ IOOCTUKEHMIO: COCTAaBIIATH IUIAH JEHCTBUM, pPACHPENENIATh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM paboThI;

OLICHMBATh KaYeCTBO CBOErO BKJIaJa U Ka)/0r0 Y4acTHUKA KOMaH/bl B OOLIUI pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHMBATh UAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHUWE B pPAa3IMYHbIX CHUTYyalUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpakeHHE, ObITH MHUIIMATUBHBIM.

OBiageHne YHMBePCAJIbHBIMH Pery/JsiTUBHBIMU e CTBUAMM:

1) camoopranu3anus:



UCIOJIb30BaTh OHOJOrMYECKUE 3HAaHUS [UI BBIABICHMS NpoOJeM U HX pELIeHHUs B
KU3HEHHBIX M YYE€OHBIX CUTYaIHsX;

BbIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEHUCTBUSX M MOCTYIKAX II0 OTHOLICHHWIO K >KMBOM IPUPOJIE, CBOEMY 310POBBIO U 3J0POBBIO
OKPY>KarOIIMX;

CaMOCTOSITENIFHO OCYILECTBIISATh TO3HABATENBHYIO JESATEIbHOCTh, BBIABISATH IMPOOJIEMBI,
CTaBUTh U (QOPMYJIHUPOBaTh COOCTBEHHBIE 33Ja4l B 00pa30BATENbHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalMsIX;

CaMOCTOSTENIBHO COCTABJIATH IJIaH PEUIeHUs MPoOIeMbl ¢ yUETOM HUMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHU;

JieNlaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PELLICHUE;

OLICHUBATbH MTPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM PYIUILIMH B PA3HBIX 00JaCTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA M KYJIBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIa/IETh HaBbIKAMM [TO3HABATEJILHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JE€HCTBUN
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HUCIIOIB30BaTh MPUEMBI pedieKcun
JUISI OLICHKU CUTYalluH, BIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

3) npunsiTue ceds U APYrux:

IPUHUMATh ceOsl, TOHMUMAsi CBOU HEJOCTaTKU U JOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIU3E PE3YJILTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IPABO U MIPABO APYrUX Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C ITO3ULMH APYrOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS coJepkaHusi yueOHoro mnpeamera «buonmorus» Ha
yriayOIEHHOM YPOBHE OPUEHTHUPOBAHKI Ha o0ecrieueHrne MpoQILHOTO 00yUeHUS 00YJIArOIIIXCS
Oouonorun. OHHM BKIIOYAIOT: crenuduyeckue Juis OUOJNIOrMM Hay4HbIE 3HAHUS, YMEHHUS U
CHOCOOBI JICMCTBUH TIO0 OCBOCHHIO, WHTEPIpPETAllMM W NpeoOpa3sOoBaHUIO 3HAHUH, BHIBI
JESATENIbHOCTH TI0 TOJMYyYEHUIO HOBBIX 3HAHUN U MX MPUMEHEHHUIO B PA3IMYHBIX Y4E€OHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX cuTyauusax. [IpenMerHble pe3yabTaThl IPEICTaBIEHbI 110 r0jlaM
U3Y4YECHUS.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS YydeOHoro mnpenmera «buomorus» B 10 Knacce
JIOJIKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B
(GbopMUPOBAaHUN E€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B IO3HAHWU 3aKOHOB MPUPOABI U
peteHnn mpoodIIeM parmoHATEHOTO TPUPOAONOIB30BAHMS, O BKIIA/IE POCCUHCKUX U 3apyOeKHBIX
YU€HBIX B Pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAeT: OCHOBOIIOJATarollue
OMOJIOTUYECKHE TEPMUHBI U TOHATUS (JKU3Hb, KJIETKAa, OpPraHu3M, MeTaboJu3M, TOMeocTas,
CaMOpETyJISILMS, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHoOcTH T. Moprana), yuenust (H. . BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOXKIACHHS KYJIbTYPHBIX PAaCTEHHi), 3aKOHBI (€AMHO00pa3us MOTOMKOB



IIEPBOT0 MOKOJIEHUS, PaCIeIUIEHUs, YUCTOThl FaMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAIOB B HacieAcTBeHHOW wu3MeHuuBocth H. W. BaBuiosa), npuHOums
(KOMILIEMEHTapHOCTH );

BJIaJICHNE OCHOBHBIMH METOJIaMU HAYYHOTO TO3HAHUS, UCIOJIB3yEMbIX B OMOJIOTUYECKUX
UCCIIEIOBaHMSX JKUBBIX 00OBEKTOB (ONMHUCAaHUE, U3MEpEHUE, HAOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BbIACIATh CYLIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKAapHUOT,
OJTHOKJIETOYHBIX MU MHOI'OKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHUi,
JKUBOTHBIX U UE€JIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEJIOBEKa,
IPOLIECCOB KU3HEAEATENbHOCTH, NPOTEKAOIUX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX MPOLIECCOB: OOMEHa BemlecTB (MeTaboIn3M), IPEeBpALICHHS SHEPTHH,
OposkeHust, aBTOTPO(HOro M rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHes3a, ’MOpuoreHe3a, NocTIMOPHUOHATIBLHOTO PA3BUTHS, PA3MHOKEHUS,
UH/IMBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOre€HEe3a), B3aUMOJICHCTBUSA TE€HOB, reTepo3uca,
HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aUMOCBA3M MEXIY OpPraHOMJAMM KJICTKHM M HUX (DYHKIUSAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSAMHU, MEX]ly OpraHaMU U CUCTEMaMU OPraHOB Y
pacTeHHi, >XUBOTHBIX M YeJIOBEeKa M HX (QYHKIMAMH, MEXKAY CHUCTEMaMU OpPraHOB U HX
(GyHKIMAME, MEXKIy dTamaMd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO IMKJIA M KHU3HEHHBIX
IUKJIOB OpraHU3MOB, JTallaMM SMOPHOHAIBHOTO pPa3BUTHs, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHUS;

YMEHHUE BBIABIIATh OTJIMYUTENIbHBIE NMPU3HAKU KMBBIX CHCTEM, B TOM YHUCIIE PacTEHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOLINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTUIO U
CUMBOJIMKY JJIs1 JOKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIIII;

yYMEHHE pellaTh OWOJIOTMYECKHE 337ayM, BbIBIATH NPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXIY HCCIEAYeMbIMH OHOJIOTHYECKHMHU TIPOIECCAaMH W SBICHHUSIMH, JAETaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAaHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JJAOOPAaTOPHBIE M MPAKTHYECKHUE Pa0OTHI, COONIONATh MpaBWiIa TPU
paboTte ¢ yueOHBIM U J1a0OpaTOPHBIM 00OPYAOBAHHEM;

YMEHHE BbIIBUTaThb TUIOTE3bl, IPOBEPATh HX HKCIHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1ellb UCCIeI0BaHUs, aHATU3UPOBATh OJYYECHHbIE PE3YNbTaThl U JIe/1aTh BbIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIEIOBATEIBCKONH paboTe Mo OHMOJIOTHH, SKOJIOTHU U
MeJIUIUHe, MPOBOAUMON Ha 0a3e LIKOJBHBIX HAyYHBIX OOLIECTB, U MyOJIMYHO MPEACTaBIATH
MOJIy4YEHHBIE PE3YIbTaThl HA YYEHUUYECKUX KOH(PEPEHIIUAX;

YMEHHE OLIEHUBaThb 3TUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUNH B 00JacTu
OMOJIOrUM U MEAUIMHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAalpaBiICHHOE
U3MEHEHHE T€HOMa U CO3/[aHHe TPAHCTEHHBIX OPIaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyAyIIei mpodecCHOHaTBHON ACSITEILHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOIMH, BETEpUHAPUH, CEIBLCKOTO X035 CTBa, MUILEBON
IPOMBIIIICHHOCTH, YTIYOJIATH TIO3HABAaTENbHBIA HMHTEPEC, HAINPABICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodeccCu M HPOAOIDKEHHE OHOJOrMYecKoro oOpa3oBaHUs B
OpraHu3aIUsaX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHusI.

[IpenmerHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JIOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MECTE U POJIK OUOJIOTUHM B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
HOPUPOABI U PEIIEHUH HKOJOTHYECKUX MPOOJeM 4eIOBEYeCTBa, a TAaKXKE B PEIIEHUU BONPOCOB
PalMOHATIBHOTO IPHUPOAOIOIB30BaHUsA, M B (OPMHUPOBAHUU ILIEHHOCTHOIO OTHOULIEHMS K
npupoze, oOIIEeCTBY, YEJIOBEKY, O BKJAJE POCCHUMCKMX M 3apyOeXHbIX Y4YEHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHH;



yYMEHHE BJaJIeTh CUCTEMON OMOIIOTMYECKUX 3HAHUHU, KOTOpas BKIIOYACT OMpeAeNiCHUs U
NOHMMAHHUE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTMYECKUX TEPMUHOB U MOHATHH (BHZ,
sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBoonMoHHas Teopus Y. JlapBuHa,
cuHTeTHuecKass Teopust sBomoonuu), yueHus (A. H. CeBeproBa — 0 HyTsSX M HaIlpaBICHUAX
sBostonnu, B.W. Bepnanckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponermeBoro cxojacrtsa K. M. bapa), npaBuina (Muaumyma 1O. Jlubuxa,
9KOJIOTHUECKOM MUpaMubl JHEPTHH ), TUIIOTe3bI (Tunote3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMsS, MCIONb3yEMbIMU B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W HJKOCHUCTEM (OMHCAaHHME, H3MEPEHHUE,
HaOJII0JIEHUE, PKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOIOTE€HHBIX M3MEHEHUH B
HPUPOJE;

YMEHHE BBIACHATh CYLIECTBEHHbIE IPHU3HAKU: BUJOB, OHOr€OLIEHO30B, 3KOCUCTEM H
ouocepsl, CTaOMIM3UPYIOMIET0, IBHXKYIIET0O U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
AIONATPUIECKOTO U CUMITATPHYECKOTO BHI000PAa30BaHMS, BIUSHUS ABIKYIINX CHJI 3BOJIOIHA
Ha reHO(OH] MOMYJISIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K Cpele OOMTaHUS, YepeloBaHuUs
HaIpaBJICHUH 3BOJIIOLUHI, KPYTOBOPOTa BEILIECTB U MIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBS3U MEXAY NPOLECCAMHU HBOJIIOLUHU, JBHXKYLIIUMU
CHJIAaMU aHTPOIOre€He3a, KOMIIOHEHTAaMHU Pa3/IMYHbIX 3KOCHUCTEM M MPUCHOCOOJIEHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISIBIISITH OTJIMYUTEIbHBIE PU3HAKU KUBBIX CHCTEM, TPUCIIOCOOJICHHOCTh BUIOB
K cperne oOuTaHusi, aOMOTHYECKUX M OMOTHUECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOI'€HHBIX H3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBa pOJICTBA OPraHU3MOB pa3HbIX CHCTEMAaTHYECKUX TpYII,
B3aMMOCBSI3M OPTaHHU3MOB M CpeAbl OOUTaHUs, €AMHCTBA UYEIOBEUYECKUX pac, HEOOXOIUMOCTU
COXpaHEHHsT MHOTOO0Opa3us BHJOB M KOCHCTEM KaK YCJOBHS COCYIIECTBOBAHHUS MPHUPOIBI U
YEJI0BEYECTBA;

YMEHHE pelIaTh OWOJIOTMYECKHE 3a7ayl, BBUIIBIATH IPUYMHHO-CIICJCTBEHHBIC CBSI3U
MEXJy HCCIIeyeMbIMH OHOJOTHYECKHUMH TPOIECCAaMU M SIBICHUSMHM, [ENaTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHUH IOJIyUYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIIOJIHATH JAOOPAaTOpHBIE U MpPaKTHUYECKHe paboOThl, COOMIOIaTh MpaBHUia MPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE BBABUIaTh THUIIOTE3bl, MPOBEPATHh HUX OSKCHEPUMEHTAIbHBIMU CPEACTBAMHU,
bopMynupys Lelb UCCIEI0BaHuUs, aHAIM3UPOBATh [TOJIyY€HHBIE PE3yJIbTAThI U JIEJIaTh BBIBOJIbI;

yYMEHHE Y4acTBOBAaTh B y4eOHO-HCCIENOBATEIbCKONW paboTe Mo OMONOTHH, HKOJIOTHU H
MeIWIUHEe, MPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJMYHO TPEACTABIATH
MOJy4YEHHBIEC PE3yIbTaThl HA YYCHUUYECKUX KOH(PEPEHIINAX;

YMEHHE OIICHUBAaThb THUIOTE3bl M TEOPUM O IPOUCXOKICHUM IMKU3HU, YEIOBEKa H
YeIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0axX MPEeAOTBpAllleHUs TII00abHBIX
U3MEHEeHUl B onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIieil mpodeccuoHaIbHOU AeSITENFHOCTH B
o0acté OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BaHNUS, METUIIMHEI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIHCKOTO XO35SHUCTBA, MUILIEBOM MPOMBIIIJICHHOCTH, YTIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH ITpodeccuu U POA0KeHHE
OMOJOTHYECKOro O0pa3oBaHMs B OpraHU3alUsAX CpeIHero Npo(ecCHOHATBLHOTO U BBICIIETO
o0OpazoBaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsinuecTBo 4acoB
Ne n/m HaumenoBanue pa3zaeiios " TeM Kontpoabmsre | TpakTieckue JJIeKTpOHHbIe (UM(ppoBHIE)
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbl padoThbI
1 buosorust kak Hayka 1 0 0 https://resh.edu.ru/subject/lesso
2 JKuBbI€ CHCTEMBI M MX U3YUYEHHUE 2 1 0 https://resh.edu.ru/subject/lesso
3 buosorust KieTku 2 0 0.5 https://resh.edu.ru/subject/lesso
4 XHUMHYECKasi OpraHu3aIys KICTKH 10 1 0.5 https://resh.edu.ru/subject/lesso
5 CtpoeHue U QyHKIIMH KIETKH 8 | 2 https://resh.edu.ru/subject/lesso
6 OOMeH BEIICCTB 1 NPEBPANICHHE SHEPrUU B 9 0 1 https://resh.edu.ru/subject/lesso
KIICTKE
7 iagﬂlfjngTIf:HHaﬂ MHQOpMAI M peanH3ai 9 1 0.5 https://resh.edu.ru/subject/lesso
8 JKu3HEeHHBIN UK KIETKA 6 1 1 https://resh.edu.ru/subject/lesso
9 CtpoeHue u QyHKIIMH OpraHU3MOB 17 0 1.5 https://resh.edu.ru/subject/lesso
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1 1.5 https://resh.edu.ru/subject/lesso
11 T'enernka — mHayka O HACT@ACTBCHHOCTH M 2 1 0.5 https://resh.edu.ru/subject/lesso
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1 https://resh.edu.ru/subject/lesso
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 0 1.5 https://resh.edu.ru/subject/lesso
14 ['eneTuka yenoBeka 3 1 0.5 https://resh.edu.ru/subject/lesso
15 Cenekiusi OpraHu3MOB 4 0 1 https://resh.edu.ru/subject/lesso
16 brotexHONIOrUs M CHHTETHYECKast OMOJIOTHS 4 0 0 https://resh.edu.ru/subject/lesso
17 PesepBHOE Bpems 1 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 13
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11 KJIACC

KoanuecTBO 4acoB

HaumenoBanue pas3aenoB " TeM DuiekTpoHHbIEe (U(pPOBBIE)
N w/m NMPOrpaMmblI Bcero Km;;%(:).};l:me HpaI:c:ﬁl:;icIKne o0pa3oBaTe/IbHbIE pecypchl
1 33pOiCICHHE 1 | PAsBHTHE  OBOIOLHOMHEIX 4 1 0 https://resh.edu.ru/subject/5/11/
IpeCTaBICHUN B OMOJIOTHH
2 MukposBoioLus U €€ pe3ysibTaThl 14 1 2 https://resh.edu.ru/subject/5/11/
3 MakposBosonus U €€ pe3yJibTaThl 6 0 0 https://resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHre U pa3BUTHE JKU3HU Ha 3emiie 15 0 1.5 https://resh.edu.ru/subject/5/11/
5 [IpoucxoxaeHne YelloBEeKa — aHTPOIIOTeHE3 10 0 1 https://resh.edu.ru/subject/5/11/
DKoJNIOTHsT — HayKa O B3aWMOOTHOIICHUSX
6 OpPraHU3MOB M HAJIOPraHU3MEHHBIX CHCTEM C 3 0 0.5 https://resh.edu.ru/subject/5/11/
OKpY>Kalolleu cpeaoi
7 Opranusmel 1 cpeia 00UTaHUs 9 0 1.5 https://resh.edu.ru/subject/5/11/
8 DKOJIOTHSI BUJIOB U MOIMYJISIHI 9 0 0.5 https://resh.edu.ru/subject/5/11/
9 JKOHOTH  COOBWIECTS.  JKONOTHHCCKHE 12 0 0.5 https://resh.edu.ru/subject/5/11/
CUCTEMBI
10 Buocdepa — rnobanpHast sKOCHCTEMA 6 0 0 https://resh.edu.ru/subject/5/11/
11 UenoBek U OKpysKarolas cpeaa 6 0 0 https://resh.edu.ru/subject/5/11/
12 PeszepBHOE Bpemsi 8 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmyecTBO 4acoB

Ne Tema ypoxa Kontpoas | [IpakTuyec Hara DJIeKTPOHHbIE uudposbie

n/n Bcero HbIE KHe u3y4eHusi | o0pasoBaTe/bHbIC PECypPChl

padoThI padoThI

1 buonorus kak KoMIieKCHas Hayka M Kak 4acTb 1 0 0 01.09 https://resh.edu.ru/subject/lesson/
COBPEMEHHOTO O0IIECTBa ) 3827/start/118940

) JKuble cucreMbl W HUX CBOICTBa. YpPOBHEBas 1 0 0 06.09 https://resh.edu.ru/subject/lesson/
OpraHM3alMsl )KUBBIX CUCTEM ) 3827/start/118940

3 CrapToBas KOHTpOJIbHasI paboTa. 1 1 0 07.09

4 Ucropuss OTKpBITUSL M U3YYEHMS]  KJIETKH. 1 0 0 08.09 https://resh.edu.ru/subject/lesson/
Knerounas Teopus ' 5383/start/153371/

MeTo1bI MONEKYISIPHON U KJIETOYHONW OMOJIOTHH.
Tp aKTHHecKad pabota  «Msyucuue  METONIOB https://content.edsoo.ru/lab/subje

5 KJICTOYHOU OMoJIOTHH (xpomatorpadusi, 1 0 0.5 13.09 ct/1/
aJIeKTpodopes, nudhepeHInaIbLHOS —
nentpudyruposanue, [11IP)»

. https://resh.edu.ru/subject/lesson/

6 XUMHYECKUHN COCTAB KIIETKU 1 0 0 14.09 5397/start/283870/

7 MuHepanbpHble BEIIECTBA KJIETKH, ux 1 0 0 15.09 https://resh.edu.ru/subject/lesson/
OuoJsiornyecKas pojib ) 5397/start/283870/
Opranuyeckue BeIIeCTBA KIETKH — OEJNKH. )

https://resh.edu.ru/subject/lesson/

8 JlaboparopHast pabota <<O6Hapy>1feHHe OCIKOB C 1 0 0.5 20.09 3340/start/ 163096/

MOMOIIIbIO KAYECTBEHHBIX PEAKIIUII»
. https://resh.edu.ru/subject/lesson/

9 CaoticTBa, k1accuduranus 1 GyHKIHH OSIKOB 1 0 0 21.09 38340/start/163096/

https://resh.edu.ru/subject/lesson/

10 Oprannyeckue BeueCTBa KIETKU — YIJI€BO/bI 1 0 0 22.09 5397/main/283874/

https://resh.edu.ru/subject/lesson/

11 Oprannueckue BeniecTBa KIETKH — JIUTTHIBI 1 0 0 27.09 5397/main/283874/
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https://resh.edu.ru/subject/lesson/3840/start/163096/
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https://resh.edu.ru/subject/lesson/

12 | Hykneunossle kucnotsl. JJHK nu PHK. 0 28.09 3340/start/ 163096/
13 Ctpoenue u  pynkuuu  ATO. Hpyrue 0 29.09 https://www.youtube.com/watch?
Hykaeo3uarpudocdarel (HTD) ) v=eYQccBgVILvU
14 CekBenupoBanue JIHK. Meronbl TCHOMUKH, 0 04.10 https://www.youtube.com/watch?
TPAHCKPUIITOMUKH, IPOTCOMHUKHU ' v=CN-pcCKOK7E
15 KoHTposbHas "pa60Ta nmo teme "XUMHYECKUU 0 05.10
COCTaB KJIETKH
Metoapl CTpYKTYpHOH OMONOruH. THUIBI KIETOK. https://www.youtube.com/watch?
16 0 06.10
[IpokapuoTnueckas KJeTKa v=g8cExtV77{4
17 ?[Tzziiﬁgcxaﬁ aﬁ%?TI:OTITIfI(;K?JZHHe ;(1;1()61“:(13(;. 0.5 11.10 https://resh.edu.ru/subject/lesson/
parrmaeskar P Y ' ' 5383/start/153371/
KJICTOYHOU MEMOPaHBD)
. https://www.youtube.com/watch?
18 | IToBepXHOCTHBIH amnmapar KIETKH 0 12.10 v=PBZ7oF-BulA
OnromembpanHbie OPTaHOHJIb! IICTIH. https://content.edsoo.ru/lab/subje
19 | Ilpaktuueckas pabGorta «M3yueHue JBUKEHUS 0.5 13.10 "y
IUTOIIJIA3MbI B PACTHUTEJIbHBIX KJICTKAX) —
[TomyaBTOHOMHBIE OpTraHOHUIbI KJIETKU:
50 | MUTOXOHIPUH, TUIACTHJIbL JlaGopatopnas pabora 0.5 18.10 https://content.edsoo.ru/lab/subje
«MccnenoBanye IUIa3MoIM3a U IEIIa3MOJIn3a B ‘ ’ ct/1/
PACTHUTEIBHBIX KICTKAX)
https://resh.edu.ru/subject/lesson/
21 | HememOpaHHBIE OpraHOMIBI KJIETKH 0 19.10 5383 /start/153371/
Crpoenrie u ¢yHkuuu spa. CpaBHHTENbHAsS
5y | XapaKTephcTHKa KJIIETOK IYKapHOT. 0.5 20.10 https://resh.edu.ru/subject/lesson/
JlaboparopHas pabota «M3ydeHue CTpOCHUS ' ' 3847/start/
KJICTOK Pa3JIUYHBIX OPTraHU3MOBY
73 KoHnTponpHas pa'1'60Ta mo teme "CrpoeHue wu 0 2510
(GYHKIMH KICTKH
4 AccUMIIISAIMS ¥ TUCCUMUIISIITUS — J[BE CTOPOHBI 0 26.10 https://resh.edu.ru/subject/lesson/

MeTaboIu3Ma. Tunsl obMeHa BCIICCTB.

3917/start/46777/



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://www.youtube.com/watch?v=eYQccBgVLvU
https://www.youtube.com/watch?v=eYQccBgVLvU
https://www.youtube.com/watch?v=CN-pcCKOK7E
https://www.youtube.com/watch?v=CN-pcCKOK7E
https://www.youtube.com/watch?v=g8cExtV77f4
https://www.youtube.com/watch?v=g8cExtV77f4
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://www.youtube.com/watch?v=PBZ7oF-Bu1A
https://www.youtube.com/watch?v=PBZ7oF-Bu1A
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/3847/start/

JlabopaTopHas pabora «3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMMJIa3bl WJIM KaTanaas3bl)y

depMEeHTAaTUBHBIN Xapakrep peakuuit
KJIeTOYHOTo MeTtabonu3ma. Jlaboparopras pabora

https://content.edsoo.ru/lab/subje

25 | «M3yyenue (epMEHTATUBHOIO  paCIICTUICHUS 0.5 27.10 Y
MEPOKCHIA BOJOPOJAa B  PACTUTEIBHBIX H —
KMBOTHBIX KJIETKAX)
https://studfile.net/preview/8054
26 | benku-akTHBATOPBI U OCITKHU-UHTHOUTOPBI 0 08.11 905/page:12/
. https://resh.edu.ru/subject/lesson/
27 | ABroTpo(HBI THIT 0OMEHA BEIIECTB 0 09.11 2486/start/
https://resh.edu.ru/subject/lesson/
28 | ®oTocuHTE3 0 10.11 1590/start/
9 XemocunTes. JlaboparopHas pabora «CpaBHEeHHE 0.5 15.11 https://content.edsoo.ru/lab/subje
PoIIeCCOB (POTOCUHTE3A U XEMOCHHTE3a)» ' ' ct/1/
AHa3’poOHBIE OpraHu3Mbl. Buibl  OpokeHHS. https://content.edsoo.ru/lab/subje
30 | JlabopaTtopHas pabota «CpaBHEHHE IPOIIECCOB 0 16.11 "y
OpOJKEHUSI U JIBIXaHUS -
AdpoOHBIE OpPraHU3MBbl. DTambl SHEPTETUYECKOTO https://resh.edu.ru/subject/lesson/
31 0 17.11
oOMeHa 2486/start/
17 DOHepruss MeMOpaHHOTO TpPaJMCHTa IPOTOHOB. 0 2911 https://resh.edu.ru/subject/lesson/
Cunre3 AT®: padora nporonHoit AT®-cuHTa3bI ) 2486/start/
https://resh.edu.ru/subject/lesson/
33 Peakiium MmatpuyHOro cuHTe3a 0 23.11 2214/start/
. https://resh.edu.ru/subject/lesson/
34 | Tpanckpumnius — maTpudHbiii cuate3 PHK 0 24.11 2214/start/
" https://resh.edu.ru/subject/lesson/
35 Tpanciusius u e€ 3Tanbl 0 29.11 29 14/start/
KomupoBanue ammuokucnor. Pomp pubocom B https://resh.edu.ru/subject/lesson/
36 0 30.11
OuocuHTe3e OeKa 2214/start/
37 | Opranuszauus reHoma y MNpPOKapuOT U 3YKApHOT. 0 01.12 https://resh.edu.ru/subject/lesson/
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MonekynsipHble MEXaHU3MbI KCIIPECCUU T'€HOB Y
9YKapuoT

5352/start/295780/

KonTponbHas pabora o reme "OOMeH BelIecTB U

38 y 0 06.12
IpeBpaIlcHHE YHEPTUHU B KJICTKE
Bupycel — BHCIUICTOYHBIC (QOPMEL KH3HH M https://resh.edu.ru/subject/lesson/

39 | oOimratable mapa3uThl. [IpakThyeckass pabota 0.5 07.12

1589/start/
«Co3zianre MOJIeNIA BUPYCa»
BupycHbie 3a0oneBaHMsI 4YeJIOBEKa, JXUBOTHBIX, https://resh.edu.ru/subject/lesson/

40 . 0 08.12
pacTeHHIA 1589/start/

https://resh.edu.ru/subject/lesson/

41 HanoTtexHo0rHH B OMOJIOTHN U MEIULINHE 0 13.12 2911/start/

. https://resh.edu.ru/subject/lesson/

42 JKU3HEHHBIN UK KIIETKU 0 14.12 5359/start/270999/

. https://resh.edu.ru/subject/lesson/

43 | Marpuunsiii cuates JJHK 0 15.12 5352 /start/295780/

44 Xpomocomsbl. JlaGoparopHas pabora «/3ydeHue 0.5 20.12 https://resh.edu.ru/subject/lesson/
XpOMOCOM Ha FOTOBBIX MUKPOIpEnapaTax» ) ) 5352/start/295780/

45 | Jlenenue KIeTKH — MITO3 0 2112 https://resh.edu.ru/subject/lesson/

' 3927/start/105895/
Tumbr  knerok. KapuoknHe3 W IUTOKHHE3.

46 Jlaboparopuass pabora «HaOmonenue mMuTo3a B 0.5 712 https://resh.edu.ru/subject/lesson/
KJIETKaX KOHYHMKA KOpellKa Jyka (Ha TOTOBBIX ' ' 3927/start/105895/
MUKpOIpenaparax)»

https://resh.edu.ru/subject/lesson/

47 Peryssiiust ’KM3HEHHOTO LIUKJIA KIETOK 0 27.12 3927/start/ 105895/

https://resh.edu.ru/subject/lesson/

48 | OpranusMm Kak eIMHOE 11eJI0e 0 28.12 6770/start/ 296014/

Txanum  pacrenuii.  JlaGopatopnas  pabora https://content.edsoo.ru/lab/subje

49 . . 0.5 29.12
«V3ydeHne TKaHel pacTeHUN ct/1/

50 TkaHu >XKUBOTHBIX W dYeloBeka. JlabopaTopHas 0.5 10.01 https://content.edsoo.ru/lab/subje

pa60Ta ((MSyquI/Ie TKaHeH KMBOTHBIX)

ct/1/
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Opranpl.  Cucremsl opranoB. JlaGopaTtopnas

https://content.edsoo.ru/lab/subje

51 |pabora  «M3yueHue  OpraHoB  I[BETKOBOTO 0.5 11.01 /1)
pPaCTCHHSD) ct/l/
https://resh.edu.ru/subject/lesson/
52 | Onopa Tena opraHu3MOB 0 12.01 6769/start/300659/
https://resh.edu.ru/subject/lesson/
53 | /IBuxeHue opraHu3MoB 0 17.01 6769/start/300659/
https://resh.edu.ru/subject/lesson/
54 | IluTanue opraHu3MoOB 0 18.01 6758 /start/263809/
[Turanue [MO3BOHOYHBIX JKUBOTHBIX. https://resh.edu.ru/subject/lesson/
55 0 19.01
[IumeBapuTenbHas cucTEMa YeJIOBEKa 2493 /start/
https://resh.edu.ru/subject/lesson/
56 | JIpixaHue opraHu3MOB 0 24.01 6769/start/300659/
https://resh.edu.ru/subject/lesson/
57 | JpIxaHue MO3BOHOYHbBIX JKMBOTHBIX M YEIIOBEKa 0 25.01 2718/start/
https://resh.edu.ru/subject/lesson/
58 | TpaHcmopT BEUIECTB y OPraHU3MOB 0 26.01 6760/start/272 101/
KpoBeHocHasi cucteMa MO3BOHOYHBIX KHBOTHBIX https://resh.edu.ru/subject/lesson/
59 0 31.01
U 4eJIoBeKa 1581/start/
https://resh.edu.ru/subject/lesson/
60 | Boigenenue y opraHu3MoB 0 01.02 6762/start/313903/
https://resh.edu.ru/subject/lesson/
61 3amura y opraHu3MoB 0 02.02 6767/start/269090/
https://resh.edu.ru/subject/lesson/
62 | UMMyHHas cucTeMa 4eioBeKa 0 07.02 1580/start/
63 PaznpaxuMocThb U perynanus y OpraHu3MOB 0 08.02 https://resh.edu.ru/subject/lesson/
AP Ty Y Op ' ' 6766/start/295867/
I'ymopanbHass  perynsiuuss W DHIOKPUHHAS https://resh.edu.ru/subject/lesson/
64 0 09.02
CHCTEMA JKUBOTHBIX U YEJIOBEKa 2458/start/
65 Kontponbnas pabora mo Tteme "CrpoeHue u 0 14.02

¢yHKIMU OpraHu3MoB"



https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
https://resh.edu.ru/subject/lesson/6769/start/300659/
https://resh.edu.ru/subject/lesson/6769/start/300659/
https://resh.edu.ru/subject/lesson/6769/start/300659/
https://resh.edu.ru/subject/lesson/6769/start/300659/
https://resh.edu.ru/subject/lesson/6758/start/268809/
https://resh.edu.ru/subject/lesson/6758/start/268809/
https://resh.edu.ru/subject/lesson/2493/start/
https://resh.edu.ru/subject/lesson/2493/start/
https://resh.edu.ru/subject/lesson/6769/start/300659/
https://resh.edu.ru/subject/lesson/6769/start/300659/
https://resh.edu.ru/subject/lesson/2218/start/
https://resh.edu.ru/subject/lesson/2218/start/
https://resh.edu.ru/subject/lesson/6760/start/272101/
https://resh.edu.ru/subject/lesson/6760/start/272101/
https://resh.edu.ru/subject/lesson/1581/start/
https://resh.edu.ru/subject/lesson/1581/start/
https://resh.edu.ru/subject/lesson/6762/start/313903/
https://resh.edu.ru/subject/lesson/6762/start/313903/
https://resh.edu.ru/subject/lesson/6767/start/269090/
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®opmbl  pasMHOXKeHUs opraHu3moB. llomosoe

https://resh.edu.ru/subject/lesson/

66 pa3MHOYKEHHUE 0 15.02 5359/start/270999/

N https://resh.edu.ru/subject/lesson/

67 | Meiios 0 16.02 3927/start/105895/
l'amerorenes. OOpa3zoBaHue U pa3BUTHE MOJIOBBIX

63 | IIETOK. Jlaboparopuass pabora «l3ydeHue 0.5 21.02 https://resh.edu.ru/subject/lesson/
CTPOCHMSI  TIOJIOBBIX  KJIETOK Ha  TOTOBBIX ’ ' 3927/start/105895/
MUKpOIIpenaparax»

69 WunuBuayanbHOe pa3BUTHE OPraHU3MOB — 0 29.02 https://resh.edu.ru/subject/lesson/
OHTOI'€HE3 ' 5630/start/132920/

70 3akimagka OpraHoOB W TKAHEW W3 3apOJIBIIICBHIX 0 78.02 https://resh.edu.ru/subject/lesson/
JINCTKOB ‘ 5630/start/132920/

| e oo, Taboperopms S P ——
p ¢ P a ' ' 5385/start/119865/
3apOoJIbIIIeH TO3BOHOYHBIX JKUBOTHBIX)

Pasmuoxenue " pasBuTHE pacTCHHIA. )
https://resh.edu.ru/subject/lesson/

72 JlaGopaTopHas paboTta «CTpUOGHI/Ie OpraHoB 0.5 01.03 5385/start/1 19865/
Pa3MHOXKCHHSI BBICIIIUX PACTCHHIND)

73 KonTpomnpHas padora ”Ho teMe " PasMHOXeHHE 1 0 06.03
pa3BUTHE OPTaHHU3MOB
Hcropust CTaHOBICHUS M PAa3BUTHS FEHETHKH Kak

74 | HAYKH. OCHOBHBIE TIOHSTHS U CUMBOJIBI TE€HETHKH. 0.5 07.03 https://resh.edu.ru/subject/lesson/
JlaboparopHas pabora «/lpo3oduina kak 0OBEKT ' ' 5386/start/301065/
T€HETUYECKUX MCCIIEIOBAHUN
3aKOHOMEPHOCTH  HACIICJIOBAHMSI  TPU3HAKOB.

75 MonorubpuaHoe ckpeniuBanue. IIpakTuueckas 0.5 13.03 https://resh.edu.ru/subject/lesson/
pabora "Usyuenue pe3yiabTaToOB ' ' 5386/start/301065/
MOHOTHOPHIHOIO CKPEIIUBAHUS Y IPO30(HIbI"

76 [lutonornyeckue  OCHOBBI ~ MOHOTHOPHIHOTO 0 14.03 https://resh.edu.ru/subject/lesson/
CKPEIBAHHS ) 5386/start/301065/

77 Ananusupyroniee  ckpemuBanue.  Hemomnoe 0 15.03 https://resh.edu.ru/subject/lesson/
JIOMUHUPOBaHHUE ’ 5386/start/301065/
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Jurubpunnoe  ckpemuBanue. llpakTudeckas

https://resh.edu.ru/subject/lesson/

78 | pabota «/3yueHue pe3ynbTaTOB AUTUOPUIHOTO 0.5 20.03 4725/start/ 107947/
CKPEIIUBAHUS Y IPO30(HITBDY
79 [uromornyeckue OCHOBBI TUTHOPHTHOTO 0 21.03 https://resh.edu.ru/subject/lesson/
CKPEILIMBAHHS ' 4725/start/107947/
https://resh.edu.ru/subject/lesson/

80 | CueruieHHOE HACJIEIOBAHKE MPU3HAKOB 0 22.03 4755/start/1 18828/
https://resh.edu.ru/subject/lesson/

81 | XpoMocoMHasi TeOpHsl HaCcIEICTBEHHOCTH 0 03.04 2212/start/
https://resh.edu.ru/subject/lesson/

82 | I'enernka moja 0 04.04 2212/start/
https://resh.edu.ru/subject/lesson/

&3 I'eHoTHn Kak 1eI0CTHAA cCUCTEMA 0 05.04 2212/start/

'eneTnyeckuii KOHTPOJIb pPa3BUTHS paCTCHUH, https://resh.edu.ru/subject/lesson/

84 0 10.04

>KUBOTHBIX U YEJIOBEKA 2212/start/

85 H3menunBOCTh IPU3HAKOB. BUIBI H3MEHYMBOCTH 0 11.04 https://re.sh.edu.ru/sub|ect/lesson/
2481/main/
https://resh.edu.ru/subject/lesson/

86 MoaudukarmoHHas ”3MEHUYNBOCTh 0 12.04 2481 /main/

BapuanvoHHplii psji ¥ BapuUallMOHHAs KpUBas.
Jlabopatopas o pabora «HCCHeHOBaHH? https://content.edsoo.ru/lab/subje

87 3aKOHOMEPHOCTEM MOAM(UKAITMOHHON 0.5 17.04 /1)

U3MEHYMBOCTH. [locTpoeHne  BapHallMOHHOTO —
psiJla 1 BapUallMOHHOU KPUBON»
https://resh.edu.ru/subject/lesson/

28 T'enorununueckas A3MEHYUBOCTb. 0 18.04 2481/start/

KoMOuHaTuBHas H3MEHYNBOCTD ' https://resh.edu.ru/subject/lesson/
2478/start/
Myraisonras  3meHiuBocTs.  [pakriieckas https://resh.edu.ru/subject/lesson/

89 | pabora «Mytamuu y apo3o¢puibl (Ha TOTOBBIX 0.5 19.04 ;
2481/main/

MUKpoIpenaparax)» -
90 | 3aKOHOMEpPHOCTH  MYTAIlMOHHOTO  MpoIiecca. 0 24.04 https://resh.edu.ru/subject/lesson/
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DNUreHEeTHKA U SIIUTEHOMHUKA

5387 /start/17435/

I'enernka uemoBeka. [IpakTmueckas paboTa

https://resh.edu.ru/subject/lesson/

o1 «CocTtaBiieHUE U aHAIU3 POAOCIOBHON» ! 05 25.04 2477 /start/
9 KounTponbHas padota o teme FGHGT{/‘IKa - HayKa 1 0 26.04
0 HAaCJEJICTBEHHOCTH U M3MEHYHBOCTHU
93 | IloBTOpeHue U 00OOIICHHE IO BCEMY KypCy 1 0 02.05 https://resh.edu.ru/subject/5/
94 | UroroBasi KOHTpOJbHAs paboTa 1 0 03.05
MeTo1bl MEAUIIMHCKOW CeNeKINH. 3HaYeHHe e€ B https://resh.edu.ru/subject/lesson/
95 | npenoTBpalleHUH U JIEYEHUH TI'E€HETHYECKHUX 1 0 04.05
. 2477 /start/
3a00JIeBaHUIl YeNIOBEKa
OcHoBHble mnOHATHS cenekuuu. JlaboparopHas https://content.edsoo.ru/lab/subje
96 | pabora  «M3yueHue  COPTOB  KYJIBTYpPHBIX 1 0.5 08.05 "y
pacTeHUi U MOPOJI JOMAIIHUX )KMBOTHBIX) -
MeTtonbl cenekuoHHo# paboThl. Jlabopartophas https://content.edsoo.ru/lab/subic
97 | pabora «M3yuenune METO/IOB CeJIeKIIUU 1 0.5 15.05 "y
pacTeHui» -
JloCTH)KEHHS CENEeKIIMU PACTeHUH W >KHMBOTHBIX. https://resh.edu.ru/subject/lesson/
98 . 1 0 16.05
[IpakTuueckas padbora «IIpuBuBKa pacTeHHID» 2211/start/
CoxpaHeHue, UW3y4Ye€HHE M  HCIOJIH30BAHHE https://resh.edu.ru/subject/lesson/
99 1 0 17.05
T€HETHYECKUX PECYPCOB 221 1/start/
buorexHonoruss kKak Hayka W OTpacib _ )
100 | mpousBozacTBa. [IpakTuueckas padora «M13yuenue 1 0.5 22.05 hitps.//resh.edu.ru/subject/lesson/
2211/start/
00BEKTOB OMOTEXHOJIOTUM»
101 OcHOBHbIE HalpaBJICHUs CUHTETUYECKOU 1 0 23.05 https://resh.edu.ru/subject/lesson/
OuoJsioruun ] 3861/start/295751/
102 XpomocoMHas U reHHast UH)XEHEpUSl. 1 0 24.05 https://resh.edu.ru/subject/lesson/
MenuuuHckue OMOTEXHOJIOTHHI ) 3861/start/295751/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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11 KJIACC

Koan4yecTBO 4acoB

Ne Tema ypoxa Kountpoas | [Ipakruuec | lara DJIeKTPOHHBbIE nudposbie
n/n Bcero HbIEe KHe U3y4eHusi | 00pa3oBaTebHbIE PECYPChI
padoThI padoTsbl

1 IBOIOLHOHHAS reopui 1 Jlapsuia. 1 0 0 https://resh.edu.ru/subject/5/11/
JBrxymue cuibl 3BoJronuu 1o Y./lapeuny.

2 BxoaHas KoHTpoabHas padboTa 1 1 0 https://resh.edu.ru/subject/5/11/

3 bope0a 3a cyleCTBOBAMME, CCTCCTBCHHBIH 1 | 0 0 https://resh.edu.ru/subject/5/11/
MCKYCCTBEHHBIH OTOOD

4 Popmmposanue cHHTeTIHecKon reopun 1 0 0 https://resh.edu.ru/subject/5/11/
IBOJIIOIIAH

5 Tar! PBOJIOHHOHHOTO fiporiecca. 1 0 0 https://resh.edu.ru/subject/5/11/
MHUKPOIBOJIIOIHS U MAKPOIBOJFOIHSI

6 Homymawas — —  ofementapuas — eqmmiuua | 0 0 https://resh.edu.ru/subject/5/11/
IBOJIIOIIAH
3akoH reHerudeckoro paBHoBecus Jlx. Xapau,

7 B Baiiubepra.  Jlaboparopuas ~pabora | 0 0.5 https://resh.edu.ru/subject/5/11/
«BpIsBIIEHNE W3MEHUYUBOCTH Yy OCOOEH OJHOTO
BUJIA»

8 DnemeHTapHbIe (PAaKTOPBI IBOIIOLUU 1 0 0 https://resh.edu.ru/subject/5/11/

9 dbexr ocnosatens. et Oyreuiounoro |y 0 0 https://resh.edu.ru/subject/5/11/
TOPJIBIIIKA

10 Murpaiti. Vzonsiiuu HOTLY LA 1 0 0 https://resh.edu.ru/subject/5/11/
reorpaduyeckasi, OMoJIOruvIecKas

[ | Derecrsemubii otOop  —  Hampasisiouut | 0 0 https://resh.edu.ru/subject/5/11/
(bakTOp IBOIIIOLIUU

12 [TostoBo#t 0TOOP 1 0 0 https://resh.edu.ru/subject/5/11/

13 [pucnocodnennocts, OPrafi3MoB Kax 1 0 0.5 https://resh.edu.ru/subject/5/11/
pe3yapTaT  MHKpodBojitonmu.  JlaboparopHast
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pabora «Mzyuenune apomMopdo30B "
UJIMOAIANTALUI Y PACTCHUH U JKUBOTHBIX)

[Ipumepsl mpuCOcOONEHU y OpPraHu3MOB:

MOP(OJIOTHYECKHE, (bU3nOIOTHUECKHE,

14 | Onoxmmmeckie, HOBEACHHICCICHE. 0.5 https://resh.edu.ru/subject/5/11/
Jlaboparopnast  pabora  «IIpucmocobsieHus
OpTraHU3MOB u 170'¢ OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCTh
Bun, €ro  KpPUTepUU HW  CTPYKTypa.

15 JlaGopatopnast pabora «CpaBHEHHE BHJIOB IO 0.5 https://resh.edu.ru/subject/5/11/
MOP(OJIOTHYECCKOMY KPUTEPUIOY»

16 CrpykTypa BUaa 0 https://resh.edu.ru/subject/5/11/
Bumoo6pazoBanue Kak pe3yabTat

17 MUKpO3BOJIOLMU. CBSA3b MHKPO3BONIOIUU U 0 https://resh.edu.ru/subject/5/11/
AMHIEMHOJIOTHU

18 ,ISOHTPOHLHM " pabora o reme 0 https://resh.edu.ru/subject/5/11/

MUuKpO3BOITIOLHS

19 Maxpoosomonus. Haneonronoruteckue 0 https://resh.edu.ru/subject/5/11/
METOJIbl H3YUCHHUS DBOJIOIIH

pp | buoreorpagmucckue  MCTOABI  H3yuCHHS 0 https://resh.edu.ru/subject/5/11/
ABOJIIOIIAH
OMOpHOJIOTHYECKHe u CpPaBHUTEIHHO-

21 MOP(OJIOTHYECKHE METO/IbI U3Y4CHUS 0 https://resh.edu.ru/subject/5/11/
ABOJIIOIIAH
MosnekynapHO-TeHEeTUYECKHEe, OUOXUMHUYECKUE

22 u MaTeMaTH4eCKUE METObI U3Y4YCHUS 0 https://resh.edu.ru/subject/5/11/
ABOJIIOIIAH

23 OOu1re 3aKOHOMEPHOCTH IBOJIOIIUH 0 https://resh.edu.ru/subject/5/11/

24 ApanusHas - paguanus.  HepaBHOMEpHOCTS 0 https://resh.edu.ru/subject/5/11/
TEMIIOB DBOJIOIUH

25 JloHaydHbie - NPEACTABICHHA O 3apOAKICHHH 0 https://resh.edu.ru/subject/5/11/

KHN3HHU
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Haqul)Ie THUIIOTE3bI MPOUCXOXKACHUSA JXKU3HU Ha

26 0 https://resh.edu.ru/subject/5/11/
3emiie

27 OCHOBHBIE 3Talbl HEOPTaHUYECKON HBOJIOIUU 0 https://resh.edu.ru/subject/5/11/

28 ['unoTe3sl 3apOXKACHUS KU3HH 0 https://resh.edu.ru/subject/5/11/
Uctopus 3emian U METOABl €€ U3ydYCHHUS.

29 Jlaboparopnas pabora «M3ydeHue u onucaHue 0.5 https://resh.edu.ru/subject/5/11/
MCKOIAEMBIX OCTAaTKOB JIPEBHUX OPTaHU3MOBY

30 HauanpHbIe 3TaIbl OPraHM4ecKOi 3BOJIOIHMHI 0 https://resh.edu.ru/subject/5/11/

31 DBOJTIOLIUS 3YKAPUOT 0 https://resh.edu.ru/subject/5/11/
OCHOBHBIE JTambl SBOJIIOIUH PACTUTEIHEHOTO

32 fffgéHHizzlgmzs;ﬁzim pa}?;;iHH;MSg:::gi 0.5 https://resh.edu.ru/subject/5/11/
OTJIETIOBY

33 OCHOBHBIE Tanbl YBOJIFOLUK JKUBOTHOT'O MUPA 0 https://resh.edu.ru/subject/5/11/
DBOMIOIMUS JKUBOTHBIX. [IpakTHueckas pabora

34 «M3yuenune ocoOeHHOCTEeH CTPOCHUS 0.5 https://resh.edu.ru/subject/5/11/
IMO3BOHOYHBIX YKUBOTHBIX)

35 Pa3Butue xu3HM Ha 3eMJie 10 3paM U eprojaMm 0 https://resh.edu.ru/subject/5/11/

36 Maccosele  BEIMHDaHM  —  OKOJIOTHHCCKHE 0 https://resh.edu.ru/subject/5/11/
KPHU3HCHI MPOIIIIOTO

37 COBPCMCHHEIH  SKOJOIMYECKH  KPH3HC, €O 0 https://resh.edu.ru/subject/5/11/
0COOEHHOCTH

38 Cospemennaz cuetema OpTafiHecKoro 0 https://resh.edu.ru/subject/5/11/
IIPOIILIOTO

39 Ocrosrbie creTeMaticckue PyHBt 0 https://resh.edu.ru/subject/5/11/
OpPTraHHU3MOB

40 AHTpONOJIOTHS — HayKa O YEJIOBEKE 0 https://resh.edu.ru/subject/5/11/

41 Passutue mpeicTasnchuii o mpoMcxoxACHUN 0 https://resh.edu.ru/subject/5/11/
YeJIOBEKa

42 MecTo  uenoBeka B CHCTEME OpraHHueCKOro 0.5 https://resh.edu.ru/subject/5/11/

mupa. Jlabopatopuas pabora «M3yuyeHue
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oco0eHHOCTEH CTPOCHUA CKCJICTa 4YCJIOBCKA,
CBA3AHHLBIX C ITPAMOXOXKACHUCM»

43 JIBYOKyIIIME CHITBI aHTPOIIOTEHE3a 0 0 https://resh.edu.ru/subject/5/11/

s | Soomouenn Grosoriuecx i comaLX 0 0 hetpsy/resh.edu.rwsubject/s/1

45 OCHOBHBIC CTaJMH AaHTPOIIOTCHE3a 0 0 https://resh.edu.ru/subject/5/11/

46 [TaneoreHeTnka 1 MaJICOreHOMHKA 0 0 https://resh.edu.ru/subject/5/11/

47 DBOJIIOLIMSI COBPEMEHHOTO YEJIOBEKa 0 0 https://resh.edu.ru/subject/5/11/
Yenoreueckne packl. IlpakTudeckas pabota

48 «3yuenue HKOJIOTMYECKUX ajanrtauui 0 0.5 https://resh.edu.ru/subject/5/11/
YCIIOBEKA»

49 MexXauCIUIIMHAPHBIC METOAbI aHTPOTIOJIOTHH 0 0 https://resh.edu.ru/subject/5/11/

50 3apoxaeHUE U pa3BUTHE IKOJIOTUU 0 0 https://resh.edu.ru/subject/5/11/
Metoael  akosoruu. JlaboparopHas pabora

51 «3yuenue METO/I0B 9KOJIOTMYECKUX 0 0.5 https://resh.edu.ru/subject/5/11/
HCCIIeIOBAaHUI

52 Dkojoruueckue HakTopsl 0 0 https://resh.edu.ru/subject/5/11/

53 3HaueHne YKOJIOTMYECKUX 3HAHUU JJI YeJIOBEKA 0 0 https://resh.edu.ru/subject/5/11/
AlGuotuyeckue bakTopsI. Cser KakK

54| oRororseckuii daxtop. MaGoparopuin paGors 0 03 hitpscesh.edurwSubject/s/11/
BJIMSTHUIO CBETA»
AbGuotnueckue (akTopel. Temmeparypa Kak

55 Ié‘;f;;‘f:ﬁ;‘é“ﬁpﬁi‘;%% '5553?2%?‘23 Slifffi 0 0.5 https://resh.edu.ru/subject/5/11/
BIIUSTHUIO TEMIIEPATYPhDy
AbOuotnueckue (akTopel. BiaxHOCTh  Kak

56 if;f;;;;?;lggﬂg)aléz(;%efgfgfﬁT%ziizHi?O:; 0 0.5 https://resh.edu.ru/subject/5/11/
pa3HbIX MECT OOMTAHUSDY

57 Cpenpl 00MTaHUSI OpraHU3MOB 0 0 https://resh.edu.ru/subject/5/11/
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58 Bbuonornveckne puTMbl 1 0 0 https://resh.edu.ru/subject/5/11/
59 XKuznennsie GopMbI OpraHu3MOB 1 0 0 https://resh.edu.ru/subject/5/11/
60 buotnueckue hakTopsl 1 0 0 https://resh.edu.ru/subject/5/11/
61 z;llzqeiii;S:;;i;?;f;\;?gl\gggzgfggfa}izﬂ 1 0 0 https://resh.edu.ru/subject/5/11/
62 DKOJIOTMYECKUE XapaKTEPUCTUKHU NOMYISIUU 1 0 0 https://resh.edu.ru/subject/5/11/
OcHoBHBIE MOKa3aTeH TTOTTYJISITIH:
63 YUCJICHHOCTh,  IUIOTHOCTh, BO3pacTHas W 1 0 0 https://resh.edu.ru/subject/5/11/
MOJIOBAsl CTPYKTYpa
OcHoBHBIE MOKa3aTeH TTOTTYJISITIH:
64 POKJ1aeMOCTb, MIPUPOCT, TeMII pocra, 1 0 0 https://resh.edu.ru/subject/5/11/
CMEPTHOCTh, MUTPAIIHU
65 DKoJoruYecKasi CTPYKTypa MOMyJISIIUN 1 0 0 https://resh.edu.ru/subject/5/11/
66 JlnHaMHKa MOMYJISIIUU U €€ PEeryJIsIus 1 0 0 https://resh.edu.ru/subject/5/11/
67 Kpupbie  pocra  UMCICHHOCTH  NOMYJIAIMH. 1 0 0 https://resh.edu.ru/subject/5/11/
KpuBbie BBDKHBAHHS
Dkosornyeckass Huma Buma. JlaboparopHas
68 pabora «lIIpucmocoOieHusI CeMSH pacTeHUU K 1 0 0.5 https://resh.edu.ru/subject/5/11/
pacceeHuIo
69 Bu kak cucrema momyJsiui 1 0 0 https://resh.edu.ru/subject/5/11/
70 3aKOHOMEPHOCTH  MIOBE/ICHHS M MHIPAIMH 1 0 0 https://resh.edu.ru/subject/5/11/
KUBOTHBIX
71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3 1 0 0 https://resh.edu.ru/subject/5/11/
72 DKocuCcTeMa KaK OTKPBITasi CHCTEMa 1 0 0 https://resh.edu.ru/subject/5/11/
73 Kpyrosopot  pewects u notok sueprun B 1 0 0 https://resh.edu.ru/subject/5/11/
IKOCHCTEME
74 OcHOBHBIE OKA3aTEIU IKOCUCTEMBI 1 0 0 https://resh.edu.ru/subject/5/11/
75 DKOJIOTUYECKHE THPAMHJIBI 1 0 0 https://resh.edu.ru/subject/5/11/
76 V3MeHeHust cOO0IIeCTB — CYKLIECCHH 1 0 0 https://resh.edu.ru/subject/5/11/
77 [TpupoHBIe SKOCHCTEMBI. DKOCUCTEMBI 03€p H 1 0 0 https://resh.edu.ru/subject/5/11/
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PEK. DKOCUCTEMBI MOpE M OKEaHOB

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHP,

78 o 0 0 https://resh.edu.ru/subject/5/11/
JIECOB, CTENEH, MyCTHIHB

79 AHTPONIOTEHHBIE YKOCUCTEMBI 0 0 https://resh.edu.ru/subject/5/11/

go ~ ypboowocucremst.  Ilpakmiieckas  paGora 0 0.5 https:/resh.edu.ru/subject/5/11/
«M3ydeHue u onucaHue ypoOOIKOCUCTEMBI»

81 BaKOHOMePHOCTfI (opumpoBaHus  OCHOBHBIX 0 0 https://resh.edu.ru/subject/5/11/
B3aMMO/ICHCTBUI OPraHU3MOB B DKOCHCTEMAaX
MexaHu3Mbl BO3JIEHCTBUS 3arps3HEHNUN Pa3HBIX

82 TUIIOB HA CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, 0 0 https://resh.edu.ru/subject/5/11/
MOMYJISITAOHHOM M SKOCUCTEMHOM YPOBHSIX

83 buocgepa  — - obmennanerapuaz - odonouka 0 0 https://resh.edu.ru/subject/5/11/
3emun

84 Yuenue B. W. Bepnaackoro o 6uochepe 0 0 https://resh.edu.ru/subject/5/11/

85 3aKOHOMEPHOCTH CYIIeCTBOBaHUS OHochepsl 0 0 https://resh.edu.ru/subject/5/11/

86 | KPYrOBOPOTH BEWICCTB H GHOrCOXHMIrICCKIC 0 0 https:/resh.edu.ru/subject/5/11/
ITUKJITBI

87 g;)iainOCTB Ouocepet. - Ocuosubie duOMEL 0 0 https://resh.edu.ru/subject/5/11/

88 YcToluuBocTh Ouocdepsl 0 0 https://resh.edu.ru/subject/5/11/

89 DKOJIOTHYECKUE KPU3UCHI U UX IPUYUHBI 0 0 https://resh.edu.ru/subject/5/11/

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy 0 0 https://resh.edu.ru/subject/5/11/

91 AHTpOHOFeIEHoe BOSCHCTBHC Ha PaCTHTCIRHBI 0 0 https://resh.edu.ru/subject/5/11/
Y J)KUBOTHBIA MUD

92 Oxpana npupoibl 0 0 https://resh.edu.ru/subject/5/11/

93 OCHOBHEIC NPUHINIEL YCTOHIMBOTO PasBTH 0 0 https://resh.edu.ru/subject/5/11/
YeJIOBEYECTBA U IPHUPO/IBI
PanmonansHoe MIPUPOIOTIOE30BAHNE "

94 COXpaHEHHE OHOJIOTHMYECKOr0 pPa3sHOO0Opa3us 0 0 https://resh.edu.ru/subject/5/11/
3emin

95 O06006menne mo teme «MUKpPOIBOIONUS B € 0 0 https://resh.edu.ru/subject/5/11/
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pe3yJbTaTh»

O06o06menne o Teme «MaKpoIBONIOIMS U €€

96 1 0 https://resh.edu.ru/subject/5/11/
PE3yJIBTATHDY

g7 | Qocbmenne mo Teme «Ilpomcxonenme wm |, 0 https://resh.edu.ru/subject/5/11/
pa3BHUTHE )KM3HU HA 3eMIIe)

98 Obobmenue mo Teme  «lIponcxoxaenue 1 0 https://resh.edu.ru/subject/5/11/
YeJIOBEKA — aHTPOIIOTEHE3)

g9 | Qoobmenue mo Teme «IKonorMA — Hayka O |, 0 https://resh.edu.ru/subject/5/11/
B3aMMOOTHOIICHHIX OPTaHU3MOB)

100 Obobwenue no Teme «OpraHusMbl U cpeia 1 0 https://resh.edu.ru/subject/5/11/
o0UTaHUAY

101 Obobmenue no reme «buochepa — rodankHas 1 0 https://resh.edu.ru/subject/5/11/
3KOCUCTEMAY

102 Hroroast KoHTpoIbHAs paboTa 1 0

OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 7.5
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* buomorus. O6mas Oumonorus, 10 kmacce/ 3axapoB B.b., MamontoB C.I'., Conun H.U.,
3axapoBa E.T.; moxm pemakmueidn 3axapoa B.b., OOmecTtBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe obmiectBo «M3marenbctBo «IIpocBenieHmes
* buonorus, 11 xmace/ Aradonoa M.b., CuBornazos B.M., O0miecTBo ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkiimonepHoe obmiectBo «M3marenbctBo «IIpocBenieHmes

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

buonorus (yrimyOneHHblii ypoBeHb): Peanuzanus tpebGoanuit ®I'OC cpeanero ooiero
obpa3zoBanus : MeToau4eckoe mocodue st yaurens / [JI.A. Iapmyruna, A.B. OBUNHHUKOB,
O.B. KonsicaukoB, C.M. I'narones]|; nox pea. JI.A. Ilapuryrunoit. — M.: ®I'BHY «MHCcTUTYT
CTpaTeruu pa3BUTHA oOpa3oBanus», 2023. — 154 c.: un

[Taceunux B.B. buonorus. [loypounsie pazpabotku. 10-11 kmacc: ydueOHoe mocobue st
00111e00pa30BaTENbHBIX OpraHU3aHi: 0a30BbIid YPOBEHb.

buonorus. 10 knace: noypounsie minansl no yueouuky /I. K. bensesa, I1. M. bopoauna, H. H.
BoponuoBa. B aByx wactsax. buonorus. JlonmoJIHUTENbHBIE MaTepualdbl K ypoKaM U
BHEKJIACCHBIM MEPOIPHUATHIM 10 6uonoruu u sxonoruu B 10-11 kmaccax

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

https://content.edsoo.ru/lab/subject/1/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/11/
https://edsoo.ru/mr-biologiya/
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