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MNOsSACHUTEJIbHAS 3AIIUCKA

[Iporpamma mno yuebHomy mnpenmery "buonorus" (masee - OuoNOrus) Ha YpPOBHE CpEIHErO OOLIEero
oOpa3zoBanus paspaboraHa Ha ocHoBe DenmepambHOro 3akona ot 29.12.2012 Ne 273-®3 «O0 o0Opa3oBaHHH B
Poccwuiickoii ®enepanumn», PI'OC COO, Konnenuu npenogasanus yuyeOGHoro npeamera «bronorus» 1 0CHOBHBIX
nosoxeHn# QenepanbHON paboyeid TporpaMMbl BOCIIMTaHUSL.

YueOHblit npenmer «buosnorus» yriayonénHoro ypoBHs nsydenus: (10—11 kmaccel) siBisieTCs OJHUM U3
KOMIIOHEHTOB TpeIMETHOH obnactu «EcTecTBeHHO-HayuHble npeamers». CormacHo nonoxkenusim ®I'OC COO
npoduneHble ydeOHbIe NPEeIMEThl, U3y4aeMble Ha YIIIyOJEHHOM YpOBHE, SIBIIFOTCSI CIIOCOO0OM anddepeHranim
00y4eHHs Ha YPOBHE CPEJHEro 00LIero 00pa3oBaHus M MPU3BAHBI 00ECTICUNUTh TPEEMCTBEHHOCTh MEXAY OCHOBHBIM
00IIMM, CPEAHUM OOILIMM, CPEIHHM MPO(ECCHOHAIbHBIM U BBICIIUM 00pa3oBaHHEM. B TO e BpeMs KaxIbli U3
9THX Yy4eOHBIX NPEIMETOB JODKEH OBITh OPHUEHTUPOBAH HA IIPHOPUTETHOE pELIeHHe 00pa30BaTEIbHEIX,
BOCIIMTATEIbHBIX M Pa3BHBAIOIIMX 3aJay, CBA3aHHBIX C NpodopHeHTareld 00y4alomuXxcss U CTUMYJINPOBAHHUEM
MHTEpeca K KOHKPETHOH 00JacTH HAy4YHOTO 3HAHUs, CBS3aHHOTO C OWOJIOTHEl, MEAWIIMHOW, 3KOJIOTHEH,
MICUXOJIOTHEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

IIporpamma mo ywyeGHOMy mnpenmery "buomnorus" na€r mpeicraBieHHe O LEIM U 33Jadax M3Y4EHUS
yueOHOro mpeamera «buosjorus» Ha yrayOJNEHHOM YpOBHe, olpeAeiseT oOs3arenbHoe (MHBapUAHTHOE)
MPEeIMETHOE COJepKaHUEe, €ero CTPYKTypHUpOBaHHE II0 pas3felaM M TeMaM, paclpeleleHHe 10 Kiaccam,
PEKOMEHAYeT IOCIEeNOBaTeNbHOCTh M3Yy4eHHs y4eOHOro MarepHasa ¢ y4éTOM  MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTHKH yueOHOro mporecca, BO3pacTHBIX 0ocoOeHHOCTel oOyuaronuxcs. B nporpamme
1Mo OHMOJIOTMH pEaln30BaH MPUHIUI NPEEMCTBEHHOCTH C W3ydeHHWEM OHWOJIOTHM Ha ypOBHE OCHOBHOTO OOLIETO
oOpazoBaHus, Onmaronapsi 4eMy MpPOCMAaTpPHBACTCSl HANPABICHHOCTh Ha TOCIENyoLlee Pa3BUTHE OHOJIOTHMYECKUX
3HaHUH, OPHEHTHPOBAaHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, OIKOJOTHYECKOTO
MBILLICHUS, NPEICTaBICHUI O 37I0pPOBOM 00pa3e JKM3HHM, Ha BOCHHTaHHE OEPEKHOTO OTHOIICHHS K OKpYKarolleH
NPUPOJHOIL cpene. B mporpamme 1o GMosioruy Takke Mmoka3aHbl BO3MOXKHOCTH yueOHOro npeaMera «buonorus» B
peammsanuu  TpeboBaHuit PI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, MeETalpeIMETHBIM M MpPEIMETHBIM
pesynbTataM oOOydeHHs M B (OPMHPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJLHON JEATEIbHOCTH
00ydJaromuxcsi MO OCBOCHHIO COJIepKaHHs OHOJIOTHYECKOTO O00pa3oBaHUs Ha YpPOBHE CpeIHero oOIero
obpazoBaHusl.

VYueOHblli npeaMer «buosorus» Ha ypoBHE CpeiHero oOuiero oOpa3oBaHUs 3aBepllaeT OHOJIOTHYECKOe
o0pa3oBaHKe B LIKOJIE ¥ OPHEHTHPOBAH Ha paclIMPEHUE U yriyOieHHe 3HaHUi 00ydaroIuXcsl O XKHUBOW IPHPOJIE,
OCHOBax MOJISKYJSIPHOM W KIETOYHOW OWONOTHH, SMOPHUOJOTHH W OHOJOTHH PAa3BUTHUS, TEHETHUKH, CEIEKIIUH,
OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YYCHHS U SKOJIOTHH.

N3yuenne ydebHOTO mpeamera «buosorus» Ha yriyOJeHHOM YpPOBHE OPHEHTHPOBAHO Ha IOATOTOBKY
o0yyaromuxcsa K MOCIEAYIOMEMY TOIy4YeHHI0 OHOJIOTHYECKOro oOpa3oBaHUs B By3aX M OPTAaHU3AIMIX CPEIHEro
npodeccuonansHoro obpazoBanus. OCHOBY €ro cCoOJep)KaHUs COCTaBJSIET CHUCTeMa OWMOJIOTMUYECKUX 3HAHUH,
MOJIyYEeHHBIX MIPHU M3YYCHUH 00YUYaIOIMMUCS COOTBETCTBYIOIIUX CHCTEMAaTHUECKUX Pa3/IesIOB OMONOTHU Ha YPOBHE
OCHOBHOTO obmero ob6paszoBanus, B 10—11 kiaccax 3TH 3HaHMA MONY4YarOT pa3BUTHE. Tak, pPacIIMPEHBl U
yray0JeHsl OMONIOTHYECKHe 3HaHHUSA O PACTeHUSX, )KHUBOTHBIX, TpHOax, OakTepusX, OpraHu3Me uYeoBeKa, OOInX
3aKOHOMEPHOCTAX JKM3HHM, IOIMOJHHUTENHHO BKJIIOUEHBI OHOJOTMYECKHe CBEACHHS MNPHUKIATHOTO U IMOHCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIS TIOCIEIYIOIero Beioopa npodeccun. Bo3moxHa
TaKXKe MHTErparyst OMOJIOTHYECKUX 3HAHUHM C COOTBETCTBYIOIIMMH 3HAHUSIMH, TTOIYUYEHHBIMH 00y4YaIOIIUMUCS MIPH
n3y4eHuH QU3UKH, XUMUH, Teorpadiy 1 MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpeamery "buomorums" oTpaxaer CHCTEMHO-YPOBHEBHIH W
SBOJIIOIIMOHHBIA TOAXOJBI K HW3y4eHuto Owuonornu. COrjacHO WM, H3YYarOTCsl CBOWCTBA U 3aKOHOMEPHOCTH,
XapakTepHBIE JJIS JKUBBIX CHCTEM pa3HOTO YPOBHS OPTaHU3alMM, SBONIONMH OPraHHYECKOro MHUpa Ha 3emie,
COXpaHEeHHs OMOJIOTMYECKOro pa3HooOpas3ms mmaHeTel. Tak, B 10 Kimacce M3ydaroTCsi OCHOBBI MOJIEKYJISIDHOH U
KJIETOYHOW OHOJOTMH, 3MOPHOJNIOTHM W OHOJOTMH pPAa3BUTHSA, TCHETHKH M CEJEeKINH, OMOTEeXHOJIOTHH U
CHUHTETHYECKOW OWOJIOTHH, aKTyalMm3HpYyIOTCA 3HaHHWA oOOydaromuxcsa 1o OOTaHHWKE, 300JI0THH, aHATOMUH,
(uznonorum yenoseka. B 11 kimacce u3ydyaroTcst SBOJIOIIMOHHOE YISHHE, OCHOBBI 3KOJIOTHH M yUeHHe 0 Ouocdepe.

YueOHbIit mpeaMer «bHoNoTHsD) MpU3BaH 00ECIIEYUTs OCBOCHHE 00YJAarONIUMHUCS ONOJIOTHYECKUX TEOPHH 1
3aKOHOB, W€, MPUHIUIIOB M TMPaBWJ, JIEKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUPA,
3HAaHUI O CTPOCHHWH, MHOTOOOPa3UH U OCOOCHHOCTSAX KIETKH, OpTaHU3Ma, MOIMyJISIIH, OHOIIeH03a, 3KOCHCTEMEI, O
BBIIAIOIIAXCS HAYYHBIX JIOCTHIKCHUSAX, COBPEMEHHBIX WCCIIEJIOBAaHMAX B OHMONOTHH, NPUKIATHBIX AaCHEKTax
Omosornuecknx 3HaHWHA. JIIg pa3BUTHS W TMOJAAEp)KAaHUS HHTEpeca oOydJarommxcsi K OWOJOTHMHM Hapsay co
3HAYUTEIbHBIM OOBEMOM TEOPETHUYECKOT0 MaTepHaja B COAEPKaHWH MPOTPAMMBI MO0 OHONOTHH MPETyCMOTPEHO
3HAKOMCTBO C MICTOPHEH CTAaHOBJIEHHUS M Pa3BUTHS TOM WM MHOW 001acTH OMOJOTHH, BKIAJOM OTEUECTBEHHBIX U
3apyOeKHBIX yUEHBIX B PEIICHHE BAKHEHIINX OMOTOTHUECKHUX U 3KOJIOTHYECKUX MPOOIIEM.



Henp n3ydyenust yuebnoro npenmera «buosnorus» Ha yriyOiaéHHOM YpOBHE — OBJaJIEHHE OOy4aloOIMMHUCS
3HAHUSAMH O CTPYKTYPHO-(PYHKIIMOHANEHOW OpPraHU3alMU KUBBIX CHCTEM Pa3HOTO paHra W MPUOOpETeHUEe YMCHUH
UCIIONIb30BaTh 3TH 3HaHUS B (OPMHUPOBAHMM HHTEpeca K ONpeAenéHHOW obnacTn npodeccHoHaTbHOMI
JIeITEIIbHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, WM K BBIOOPY y4eOHOTO 3aBEeACHUS Uil TPOIOIDKEHUsST OMOJIOTHYECKOTO
00pa3oBaHuUs.

Joctmxkenue nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yrinyOJI€HHOM ypoBHE 00ECIeYHMBAETCS
pELICHUEM CIIEeTYIOMNX 3a/1a4:

OCBOEHHE OOYYarOIIMMHUCS CUCTEMBbI OHOJIOTMYECKUX 3HAaHHH: 00 OCHOBHBIX OHMOJIOTHYECKHX TEOPHSX,
KOHLETILHUSIX, TUIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX W IMpaBWaX, COCTABISIIONINX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYIO KapTHHY MHpPa; O CTPOCHUH, MHOT000pa3iu U 0COOCHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKA, OpPraHu3M,
MOMyJISILUsl, BUJA, OWOreoueHo3, Ouocdepa); O BBIAAIOIINXCS OTKPBITHSIX M COBPEMEHHBIX HCCIICJOBAaHHAX B
OuoJioruuy;

O3HaKOMJIEHHE OOy4alolmMXCsi C METOJaMH IO3HAHUS >KUBOW IPHPOABI: MCCIEI0BATEILCKUMU METOIaMHU
OHMOJIOTHYECKHUX HAaYK (MOJCKYJSIPHOW U KICTOYHOW OWOJIOTHH, YMOPHOJIOTHU U OHOJIOTHHM PA3BUTHS, TCHCTUKH U
CeJNeKIINHU, OMOTEXHOJIOT MU M CHHTETHYECKOH OMOJIOTHH, NaJ€OHTOJIOTHH, SKOJIOTHH); METOJJaMU CaMOCTOSTEIIBHOTO
NpoBeeHUs] OMOJIOTMYECKUX UCCIEAOBAHUI B 1a0OpaTOpUH U B IpUpoe (HabIroIeHne, U3MEPEHHE, SKCIIEPUMEHT,
MOJIETUPOBaHUE);

OBIIaJicHNE OOYYAIOMIMMKCS YMEHHUSMHU: CaMOCTOSTENbHO HAaxXOIWTh, aHAIU3MPOBATh M HCIOJIb30BATh
OHOJIOTHYECKYI0 MH(DOPMAIIHIO; MOJIF30BAThCS OHMOJOTHYCCKON TEPMHUHOJIOTHEH W CHMBOJIMKOW; yCTaHABIUBATH
CBA3b MCKY pa3BUTHEM OHOJIOTHH U COIIMAJIBHO-DKOHOMHNYECKUMMU U IKOJIOTHYCCKHUMHU HpOGHeMaMI/I YCJI0OBCUCCTBA,
OLICHMBATh IOCJIEACTBUSI CBOCH JIEATEIBHOCTH IO OTHOIICHUIO K OKPY’Karolle MPUPOIHOI cpene, COOCTBEHHOMY
3JI0POBBIO M 37I0POBBIO OKPYIKAIOIINX JIIOJIEH; 00OCHOBBIBATh M COOJIIOAATh MEpPhl NPO(UIAKTHKH UH()EKIIMOHHBIX
3a00JIeBaHMH, paBUiIa MOBEJCHUS B MPpUpoJe U obecrieueHns 0e30MacHOCTH COOCTBEHHO JKM3HEACATECIHHOCTH B
‘IpeSBLI'—IafIHI;IX CUTyallusdaX IMPUPOAHOTO M TEXHOTCHHOI'O XapaKTEpa, XapaKTECpU30BATbH COBPCMCHHLIC HAYYHBIC
OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y OOYYAIONIMXCS WHTC/UICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B MPOIlECCe 3HAKOMCTBA C
BbIJAIOIUMUCA OTKPBITUAMU W COBPEMCHHBLIMU HCCICIOBAHUAMU B 6I/IOJ'IOFI/II/I, peuracMbIMU €O HpOGHeMaMH,
METOJIOJIOTHEH OHOJIOTMYECKOTO HCCIIEAOBAHUS, IIPOBEACHHS 3KCIEPUMEHTAIBHBIX HCCIIEJOBAHUM, PELICHUs
OHoJIOTHYeCKHX 3a]a4, MOAETHUPOBAHUS OHOJOTHYECKIX 0OBEKTOB U IPOIIECCOB;

BOCIIUTAHUC Y O6y‘IaIOI_HI/IXCH INEHHOCTHOI'O OTHOIICHHA K JKUBOM npupoJi€ B NLCJIOM U K OTACIbHBIM eé
00beKTaM U SIBJICHUAM; (POPMUPOBAHUE IKOJIOTHYECKOM, TeHETUYECKONH TPAMOTHOCTH, O0IIEeH KyJIbTYpbI ITOBEICHUS
B [IPUPOJIE; UHTETPALIMY €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuoOpeTeHre 00YdYaroIUMHUCS KOMIIETEHTHOCTH B PalMOHAIBHOM IPHUPOJIONOIb30BAaHUU (COOII0ACHHE
NpaBWJI MOBEJCHUSI B MPHUPOJE, OXPaHbl BHIOB, SIKOCHUCTEM, OHMOC(EpHI), COXpaHEHHH COOCTBEHHOTO 37I0pPOBbS U
3I0POBbsSI OKPYXKAIOIIUX Jto/eii (CoOMoaeHnsT Mep MPOPHIAKTHKH 3a00jeBaHuil, obecreuyeHne Oe30MacHOCTH
JKHU3HEACATCIBHOCTH B lIpe:’;BI:-I‘Iaf/’IHI)IX CUTyalludX TIMPUPOJHOTO U TEXHOT'CHHOT'O xapaKTepa) Ha OCHOBE
WCTIONIb30BaHUs OMOJIOTMYECKUX 3HAHUN M YMEHUH B IIOBCETHEBHOMN JKHU3HU;

CO3[JaHME YCJOBUI ISl OCO3HAHHOTO BbIOOpa O0OyYalOMMMKCS WHIMBHAYaJIbHOW 00pa3oBaTebHOM
TPaeKTOPUH, CHOCOOCTBYIOIIEH MOCHENyIoIeMy MNpopecCHOHAIBHOMY CaMOOIPE/ICICHNI0, B COOTBETCTBHU C
WHAWBUAYAJIbHBIMU UHTEpECAMU U HOTpe6HOCT$[MI/I peruonHa.

OO11iee YMCIIO YacOB, OTBEJACHHBIX HA W3yYCHHE OMOJIOTHH Ha YIrUIyOJCHHOM YPOBHE CPEIHEro OOIIero
oOpasoBanms, coctaBisieT 204 gaca: B 10 xmacce — 102 ygaca (3 gaca B Hepemo), B 11 kimacce — 102 yaca (3 gaca B
HEZIEITI0).

OT6Op OpraHM3anMOHHBIX (HOPM, METOIOB W CPEICTB OOy4YeHHS] OMOJOTHH OCYIIECTBISIETCS C YIETOM
CHGHI/Iq)I/IKI/I €ro COACPIKAHUA U HAIIPABJIICHHOCTH HA IMPOIOJDKCHHUE OHMOJIOTHYECKOTO o6paaoBaH1/m B OpraHu3anusax
cpeaHero npoeccroHAIBHOTO U BBICIIEr0 00pa30BaHusl.

OO0s3aTeNbHBIM YCIIOBHEM IIpH O0OydYeHHHM OHOJOTHH Ha YIIyONEHHOM YpOBHE SIBIISCTCS TPOBEACHUE
ma00paTOPHBIX W TpaKkTHUECKuX paborT. Takxke ydactue 0oOydaromMXcs B BBINOJHEHWH IMPOEKTHBIX M y4eOHO-
UCCIIE/IOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX ONPEIEISieTCs] YYUTeJIeM Ha OCHOBE HMMEIOLIMXCS MaTepUalibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBUI.



COJAEPXAHUE OBYUYEHUSA
10 KJIACC

ConepkaHue MPOTrpaMMBbl, BBIIEIEHHOE KYpCU80M, HE BXOJUT B MPOBEPKY TOCYIapCTBEHHON HTOTOBOM
atrectanuu (I'MA).

Tema 1. Buosorust kak Hayka

CoBpeMeHHasi OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3Butusi O6uojyoruu. buosormyeckne
HayKHd M U3ydaeMmble MU Ipobiemsl. OyHIaMeHTaIbHbIe, MPUKIIAJHbIe U MOUCKOBBIE HAay4YHBIC UCCIIEAOBAaHUS B
6uonoruu.

3HaueHue Owonoruu B (OpMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-Hay4HOW KapTuHbl mupa. [Ipodeccun,
CBsI3aHHBIC C OWoJoOrueil. 3HaueHHe OMOJIOTMH B NMPAKTUYECKOH JMESTEIBHOCTH YeJIOBEKa: MEIUINHE, CEebCKOM
XO3SICTBE, IPOMBIIIICHHOCTH, OXpaHe MPUPOALL.

JdeMoHCcTpanuu

Ioptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japeun, VY. apeeid, . Mennens, B. U.
Bepnanckuit, U. I1. [Tasnos, . Y. Meunukos, H. 1. Basunos, H. B. Tumodeer-Pecorckuii, [Ix. Yorcon, ®. Kpuk,
J. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTHH C IPYTUMHU HayKaMu», «CucteMa OHOJIOTHUECKUX HAYK.

Tema 2. 7)KuBble cHCTeMBbI H HX U3y4eHHe

JKuBble cucTeMbl Kak mpeaMmer u3ydeHus Ouosorun. CBOMCTBA JKMBBIX CHCTEM: €AMHCTBO XUMHYECKOTO
COCTaBa, [JUCKPETHOCTb M  LEIOCTHOCTb, CIOKHOCTb U  YHOPSAJOUYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb,
CaMOOpPIaHU3alksl, CAaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3BMEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHH OpraHu3ali JKUBBIX CHCTEM: MOJIEKYJSIpDHBIM, KIETOYHBIM, TKaHEBBIM, OpPraHU3MEHHBIN,
MOMYJISIIIHOHHO-BUIOBOH, 3KOCHUCTEMHBIN (OHOTeoIcHOTHYECKHIT), Onocdepubiid. I[Iporecchl, Mpoucxomsaiue B
JKHUBBIX cucTeMax. OCHOBHBIE TIPH3HAKHU KUBOro. JKn3Hb Kak (popMa cyliecTBoBaHUs MaTepuu. Hayku, usydaromine
JKUBBIE CUCTEMbI Ha PAa3HBIX YPOBHAX OPraHU3aAINH.

W3ydyenue xuBBIX cucTeM. MeToabl Ouonormdeckoil Hayku. HaOimioneHue, HM3MepeHHE, DKCIIEPUMEHT,
cucremMarusanus, Mmeraasanus. Ilondarue o 3aBUCUMOil M HE3aBUCUMOM NepeMeHHOM. [InanupoBanue sKcepuMeHTa.
[TocraHoBka u mpoBepka rumnore3. Hynesas rumnotesa. [lonsitue BbIOOpKM U e€ mocTOBepHOCTh. Pa3bpoc B
6uonornyecknx AaHHBIX. OIIEHKa JOCTOBEPHOCTH IOJNYYCHHBIX Pe3yibTaToB. IIpHUMHBI MCKaKEHHS PE3yIbTaTOB
sKcrepuMeHTa. IIoHaTHe CTaTUCTUYECKOTO TECTa.

JdeMoHCcTpauuun

Tabmupl 1 cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «buojoruueckue cucremMbl», «CBOWCTBA KUBOWM
MaTepum», «YPOBHU OpraHU3alUU SKUBOW HpUpOAbD», «CTpoeHHE >KMBOTHOM KIETKH», «TKaHM >KUBOTHBIXY,
«CuHCTeMBbl OpraHOB YeJIOBEYECKOro opraHusMay, «buoreoneHos», «buocdepa», «Meroasl H3y4eHHs IKHBOM
MIPUPOIBIY.

Oo6opynoBanue: 1ab0paTopHOE 000PYAOBAHHE IS IPOBEACHHS HAOIIOICHUH, U3MEPEHUH, SKCIICPUMECHTOB.

IIpakTnyeckast padora «/cnonap30BaHUE PA3IMIHBIX METOIOB NPH N3YUEHUH KHUBBIX CHCTEM.

Tema 3. Buosorust KJeTkn

Krnetka — cTpykTypHO-QYHKIIMOHATIbHAS €AMHMIIA KUBOTO. VicTOopus OTKpBITHS KIeTKU. PaGoTte! P. I'yka, A.
Jlesenryka. Knerounast teopust (T. IlIBann, M. Hlneiinen, P. Bupxos). OcHOBHbIE MOIOXXEHUS COBPEMEHHOM
KJIETOYHOM TEOpUHU.

MeTonbl MOJIEKYJISIPHOW M KIETOYHOW OWOJIOTHW: MHKPOCKOMHS, Xpomarorpadus, deKTpodopes, METo
MEYEHBIX aTOMOB, TU(epeHIHaTbHOe IEHTPUPYTHPOBAHNE, KYTbTUBUPOBAHHE KIETOK. M3y uenue hukcupo8anHuix
Ka1emoK. OIEKTpOHHas MUKpockomusi. Kowugokanenas mukpockonusa. Bumanvnoe (npuoicusnennoe) usyuenue
KNeMmoxK.

JdeMoHcTpanuun

TToptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illnetinen, P. Bupxos, K. M. bap.

Tabmuier u cxempl: «CBETOBOM MHKPOCKOID», «IIEKTPOHHBIH MUKPOCKOM», «VICTOpHs pa3BUTHS METOIOB
MHUKPOCKOTIAI.

O6opynoBaHHe: CBETOBOI MHKPOCKOI, MHKpPONpEHapaThl PAaCTUTEIbHBIX, XUBOTHBIX W OaKTepHATBHBIX
KJIETOK.

IpakTuyeckass padora «/3yueHue METONIOB KIETOYHOW Owosornu (Xpomarorpadus, smiekTpodopes,
muddepennuansaoe neHTpudyruposanue, [TLP)».

Tema 4. XumMuuyeckasi Opranu3anus KIeTKH

XUMHYECKUH COCTaB KIETKH. Makpo-, MHUKpPO- U YJIbTPaMHUKpPOdJIEMEHTH. Boxa u €€ ponb Kak
pacTBOpUTENIS, pEareHTa, ydyacTHE B CTPYKTYPUPOBAaHMM KJIETKH, TEIUIOPErysuud. MUHepalbHbIE BeLIEeCTBa
KJIETKH, MX Onosiorndeckasi poib. Posib KaTHOHOB M aHHOHOB B KIIETKE.



Opranuyeckne BeUIecTBa KJIETKH. buonornueckue mosmMepbl. besnkn. AMHHOKHCIIOTHBIH COCTaB OEJKOB.
CrpykTypsl OenkoBoW Monekynbl. [lepBuuHast cTpykTypa Oenika, NENTHAHAs CBs3b. BTopu4Has, TpeTHYHas,
4yeTBepTHYHAs CTPYKTyphl. JleHarypauus. CoiicTBa OenkoB. Knaccugpukanus 6enkoB. buonormdeckne ¢yHKmu
6enkoB. [Ipuonut.

YrneBoasl. MoHOcaxapuabl, JUcCaxapuabl, OJUrocaxapuabl M nojucaxapuapl. OOMMH TUIAaH CTPOCHUS U
(pU3MKO-XMMHUYECKUE CBOMCTBA YI1eBOI0B. brosnornyeckrue GpyHKIIMN yTiIeBOIOB.

Jlumunel.  mapodunbHo-ruapodoOHble  cBoiicTBa.  Knaccudukamus — munupoB.  Tpuriamuepunsl,
¢dochonumuasl, Bocku, crepouanl. buonorndyeckue GpyHkuuu munuaoB. OOimue cBoiicTBa OMOIOTHYECKUX MEMOpaH
— TEKy4eCTb, CIIOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJTYPOHUIIAEMOCTb.

Hyxneunosele kucnotel. JJHK u PHK. Crpoenme HyknenHoBbIx Kucnor. Hykneotumst. IIpuniun
komiuieMeHTapHoctu. IlpaBuno Yapradga. Crpykrypa JHK — nBoiinHas crnupanbs. MecToHaxoxaeHHE |
ouonornueckue pyukiuu JJHK. Bugst PHK. ®@ynknuu PHK B kietke.

Crpoenne monekynsl AT®. Makpoapruueckue cBsizu B Mosekyiae AT®. buonornueckue ¢pynknmn ATO.
BoccranoBneHnHble mepeHOCUMKH, WX (yHKumM B Knerke. /Jpyeue uykneosuompugocpamor  (HTD).
CeksenupoBanue JJHK. Memoowsr cenomuru, mpanckpunmomuru, npomeomuxu.

CrpykrypHas Ouosiorus: OHOXUMHYECKHE U OMO(pH3MYECKHE HCCIIEA0BaHUS COCTaBa M IIPOCTPAHCTBEHHOI
CTPYKTYpPBI OMOMOJIEKYI. Moderuposanue cmpykmypsi u QyHKYyuti GUOMONLEKYI U UX KoMIIekcos. KomnviomepHulil
Ou3aiin u opeanuyeckuli cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

[optpetsr: JI. Ilomunr, . Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C. [Ipy3unep.

Huarpammel:  «Pacrmipenenenre XMMHUYECKHX JJIEMEHTOB B HEXHUBOM mpupone», «Pacmpenenenue
XMUMUYECKHX 3JIEMEHTOB B )KUBOM MPUPOAE».

Tabmuupbl n cxembl: «llepuoauyeckass TabaMLIa XUMHYECKUX DJIEMEHTOB», «CTpoeHHE MOJIEKYJIBI BOJBIY,
«BemectBa B cocTaBe OpraHu3MoB», «CTpoeHHne MOJEKynbl Oenka», «CTpyKTypbl OEIKOBOH MOJEKYIIBI»,
«CTpoeHHe MONEKyNn yriaeBoJoB», «CTpoeHHe MOJeKyad JununoBy, «HyxienHoBble KHCIOTBEI», «CTpoeHHe
MouiekyJbsl ATDy.

O6opynoBaHue: XUMHUYECKas MOCya U 000pyAOBaHUE.

JladopaTopHas padora «OO0HapyXeHHE OEJIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKITUII.

JlaGopaTtopHasa pabora «lccienoBaHue HYKJICHMHOBBIX KHCIIOT, BBIIEJNEHHBIX M3 KJIETOK Pa3IHYHBIX
OpPTraHU3MOBY.

Tema S. CTpoenne u pyHKIUUHU KJIETKH

Tumel KJIETOK: JyKapHOTHYecKass M Tmpokapuorhyeckas. CTpyKTypHO-(yHKIMOHANIbHBIE 00pa3oBaHUs
KJIeTKH.

CrpoeHue NHpoKapHoTHUECKOM KileTkHu. KiierouHas creHka Oaktepuil m apxeil. OCOOEHHOCTH CTPOEHUS
rerepoTpodHOii 1 aBTOTPOGHOI MPOKAPHOTUIECKUX KIETOK. MECTO U POJIb MPOKAPUOT B OHOLIEHO3aX.

Crpoenue 1 (yHKIHMOHMPOBAHUE DYKApUOTHYECKOH KieTku. Ilnasmaruueckas memOpaHa (muiasmaiemma).
CrpykTypa mia3MaTHdeckoil MeMmOpaHbl. TpaHCIOPT BEIIECTB dYepe3 IUIa3MaTHYECKyI0 MeMOpaHy: MacCHBHBIN
(muddysust, obneru€nnas audQysusi), axkTHUBHbIH (MEPBUYHBIA W BTOPUYHBIH AKTHBHBIA TPaHCIOPT).
[MonynponunaemMocts MemOpaHbl. Pabora Harpuii-KanueBOro Hacoca. OHJOLMTO3: IHMHOLUTO3, (HarouuTos.
Ok3o1mTo3. Knerounas crenka. CTpykrypa U QyHKINH KJIETOYHOH CTEHKH PacTeHUi, rprOoB.

[uromnaszma. [lurozomnb. Llutockenet. IBmkeHue mutoriazmbel. OpraHouabl kieTkn. OpHOMeMOpaHHBIC
OpraHou/ibl KieTku: sHjomiazmaruueckas cetb (II1C), anmapar [onbKH, JTU30COMBI, UX CTPOCHHE M (DYHKLIUH.
B3anMocBsa3p  OZHOMEMOpaHHBIX OpPraHOWIOB KiIeTKH. CTpoeHHWe TpaHyJSIPHOTO peTHKyIyma. Mexanusm
nanpaenenuss oeakos ¢ OIIC. CunHte3 pacTBOpUMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkuit
(arpanynsapHBIA) SHAOIIA3MATHUYECKHH peTHKyIyM. CekpetopHas QyHKIus ammapaTta [onpmiu. Moouguxayus
benxos 6 annapame I'onvoocu. Copmupogka benxos ¢ annapame I onv0icu. TpaHCTIOPT BEIIECTB B KieTKe. Bakyomau
pacTuTenbHBIX KieToK. Kinetounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOWIBI KIJIETKH: MHUTOXOHIPWH, IUIACTUABL [Ipoucxooicoenue MUmMoxoHOputi u
naacmuo. Cumbdbuocenez (K.C. Mepeackosckuii, JI. Mapeyauc). Ctpoenrne M QYHKIIMH MHUTOXOHAPUN W IIJIACTHII.
[lepBuuHbIe, BTOPUYHBIE W CIIOXHBIC IUIACTHUABI (POTOCHHTE3UPYIOMNX 3YKapHOT. XIJIOPOIIACTHI, XPOMOIUIACTEHI,
JIEHKOIUIACTHI BBICIIMX PACTEHUM.

Hemem6pannsie opranons! Kietkn CTpoeHne U QYHKIMH HEMEMOPaHHBIX OPTaHOMAOB KIETKH. PHOOCOMBL.
IIpomeosrcymounvie punamenmei. MUKpOOWIAMEHTHL. AKmuHogbie Muxkpoguiamermsi. MBIIIEYHbIE KIETKH.
Axmunogvie KomMnoHenmul Hembluleunvix Kiemok. Mukporpybouku. Kierounsiii nentp. CTpoeHue M JBWXCHHE
KTyTUKOB M  pecHW4YeK. MukpoTpyboukn nuTorumasMel. LleHTpuons.  benku, accoyuupoganHvle ¢
Mukpoguramenmamu u mukpompybouxkamu. Momopnwie 6enxu.



SAnpo. Obosouka sipa, XpOMATHH, KapUOIUIa3Ma, SAPBIIIKY, UX CTpOeHHE U QYHKUMH. SInepHbId OenKOBbINA
Mmarpukc. [IpocTpaHCTBEHHOE PAaCHONIOKEHHE XPOMOCOM B MHTEP()A3HOM SIAPE. DYXPOMAMUH U 2emepoXpOMamuH.
Benku xpomMaTiuHa — TUCTOHBL. JJunamuxa s0epHoti 060104KU 6 Mumose. Hoepnulii mpancnopm.

Knerounsie BrmoueHus. CpaBHHUTENIbHAs XapaKTEPHCTHKa KIIETOK JYKapuOT (PacTUTENbHOW, >KHBOTHOW,
TpUOHOH).

JdeMoHCcTpanuu

IToptpetsi: K.C. Mepexxorckuit, JI. Maprynuc.

Tabmuupbl n cxembl: «CTpoeHHE SYKapHOTHUECKOH KieTKn», «CTpoeHHe »KUBOTHOM KieTkm», «CTpoeHue
pacTuTenbHON KneTkny», «CTpoeHue MUTOXOHAPUMY, «Sapo», « CTpoeHrne NpOKapHOTHUECKON KIETKI.

OOopynoBaHue: CBETOBOW  MHKPOCKOI, MHKPOIpENapaThl  PacTUTEIbHBIX, JKMBOTHBIX  KIETOK,
MHKpOIIpenaparsl 0aKTepHaIbHbIX KIETOK.

JlaGopaTopHas padora «/I3yueHne cTpoeHHs KJIETOK Pa3INUHBIX OPTraHU3MOBY.

IIpakTuyeckas padora «/3yuyeHne CBOMCTB KIETOUHON MEMOPaHBI».

JlaGopaTopHas padora «lccienoBaHue Mia3sMoNIn3a U JEIUIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX».

IIpakTuyeckas padora «/3yuyeHne ABHKEHHS LIUTOIUIA3MBI B PACTHTEIIBHBIX KIETKaX».

Tema 6. OOMeH BelllecTB U NPeBpallleHUe FJHEPIUHU B KJIeTKe

AcCCUMMWIISIMS M JUCCUMHJLILIUSL — JIBE CTOPOHBI MeTabonu3Ma. Turel oOMeHa BemiecTB: aBTOTPO(HBIN U
rerepoTpodHbId. VYuacTue KuciopoJa B OOMEHHBIX IIpoleccax. OJHEepreTHYeckoe oOecreueHne KIETKH:
npeBpaiieine AT® B oOMeHHbIX mponeccax. PepMEHTATUBHBIM XapakTep peakluil KIeTOYHOro Meraboju3Ma.
depMeHTBl, UX CTpoeHHe, cBoiicTBa u MexaHm3M JelcTBus. Kodepmentsl. Otianums (epMeHTOB OT
HEOPraHMYEeCKHX  KaTalu3aTopoB. bBelKu-akTUBATOPHl M OCIKU-WHTHOUTOpBL.  3aBHCUMOCTH  CKOPOCTH
(hepMEHTATUBHBIX peakUnii OT Pa3IMYHBIX (PAKTOPOB.

IlepBUYHBIM CHHTE3 OpraHMYECKHX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHBIU U OKCUSEHHDbIl
@omocunmes 'y 6akmepui. Ceéemocobupaiowue RnueMenmvl U NUSMEHMbl PEaKyUuoHHo2o yeumpa. Poib
XJIOPOIUTIACTOB B mporecce (ortocunreza. CeroBas U TeMHOBas (asbl. @omoovixanue, Cs., Ca. u CAM-muno
@omocunmesa. IlponyktuBHOCTh (oTOoCHHTE3a. BrnusHUME pa3nuyHBIX (AKTOPOB Ha CKOPOCTh (DOTOCHHTE3A.
3HaueHue GoTocHHTE3A.

XeMOCHUHTE3. Pa3HooOpaszue OPraHU3MOB-XEMOCUHTETHKOB: HUTpUUIHPYIOIIUE GaxTepun,
KeJe300aKTeprn, cepodaKTepHn, BOJIOPOAHbIE OaKTepHu. 3HAYEHHUE XeMOCHHTE3a.

AHaspoOHbIe OopraHm3Mbl. Bumel OposkeHus. IIpoaykTel OposkeHMS M HX HCIOJB30BAaHHE YEIIOBEKOM.
AHa3po0OHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHI OMOTEXHOJIOTHH U BO30yanTenu Oone3Heil.

AbpoOHble OpraHM3Mbl. OTamnbl dHepreTuueckoro ooOmena. [loarotoBurenbHblt dTam. [nmkonu3 —
6eCKHCIOPOAHOE PACIICTIIICHNE TITIOKO3HI.

Bronornueckoe OKHCIEHHE, WU KIETOYHOE AbIXaHHWe. Posib MUTOXOHAPHI B mpolieccax OMOIOTHIECKOro
okucnenus. lukiauueckue peakiuu. OxuciautenapHoe (GochopunupoBanue. Iuepeus MeMOPAHHO20 2pAdueHma
npomonog. Cunmez AT®: paboma npomonnoi ATO-cunmaswl. [IpeumyiecTBa adpoOHOTO MyTH 0OMEHA BEIIECTB
nepex aHa3poOHBIM. D) PEeKTHBHOCTH SHEPreTUIECKOT0 OOMEHA.

JdeMoHCcTpauuun

Ioptpertsr: [Ix. Ipuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn, I'. A.
3aBap3uH.

Tabmuuplt u  cxembl: «®DoTocuHTE3», «DHepreTmueckud obmeH», «buocunTes Oenkay, «CTpoeHue
hepmeHTay, «XEMOCHHTE3Y.

O6opynoBaHHe: CBETOBOM MHKPOCKOM, O0OpyZOBaHWE IS TPHUTOTOBIICHHUS IOCTOSHHBIX M BPEMEHHBIX
MHUKpOIpenapaToB.

JlaGopaTopHas pabora «/3y4eHne KaTaTUTHYECKONH aKTUBHOCTH (epMEHTOB (Ha MPHMEpe aMHiIa3bl WIN
KaTajasbl)y.

JlabopaTopHasi padora «/3yueHue (EepMEHTATHBHOTO paCHICIUICHWs] TEPOKCHIa BOAOpPOJa B
PACTUTENBHBIX U )KHBOTHBIX KJIETKaX».

JladopaTopHasi padoTa «CpaBHEHHE TIPOIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a.

JladopaTopHasi paboTa «CpaBHEHHE TPOIECCOB OPOKECHHS U JBIXAHHS.

Tema 7. HaciieacrBeHHass nHpOpMauus U peaju3ainus eé B KieTKe

Peakumm matpuyHOTO cCHHTe3a. [IpHHINI KOMIUIEMEHTApHOCTH B pEAaKIMsIX MAaTPUYHOTO CHHTE3a.
Peanuzanus HacnencTBeHHOW WHpopManuu. ['@HETHYECKUH KO, €ro CBOWCTBA. TpPaHCKPUMIUS — MaTPHYHBINA
cuate3 PHK. [lpuHIunel TpaHCKpUNIMKM: KOMIUIEMEHTApPHOCTb, aAHTUIAPAUIETbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckou kremke. Hexooupyiowue PHK.

Tpancisamus u e€ stanbl. Yuactre TpancnoptHsix PHK B 6mocunTese 6enka. YciaoBus 6nocuHTe3a Oenka.
KomupoBanne amuHokucnot. Posb prbocoM B OMocHHTE3e Oemnka.



Cospemennvie npedcmasienusi o cmpoenuu 2enos. OpraHuzals T€HOMa Y IPOKapuoT M JYKapHuoT.
Perynsiuunst akTHBHOCTH T€HOB y pokapuoT. I 'unoresa onepona (. XKako0, XK. MaHo). Monexynapuvie mexanuszmol
aKcnpeccuu eenos y sykapuom. Pone xpomamuna 6 pezynayuu pabomul 2enog. Perynsnys oOMEHHBIX IPOLIECCOB B
kietke. Knerounslit romeocras.

Bupycsl — HeksierouHble GOpMBI )KU3HH U 00JIUraTHbIE Mapa3uThl. CTpPOSHHE IPOCTHIX U CIOXKHBIX BUPYCOB,
peTpoBHpycOB, OakTepuodaroB. JKusuennvii yuxn JHK-codepocawux eupycos, PHK-codepoicawux eupycos,
baxmepuoghazos. Obpammnas MpancKpunyus, peeepmasa, UHmeepasd.

BupycHsble 3a00neBanus yenoBeka, )HUBOTHBIX, pacTenuid. CITNJI, COVID-19, conmansHble 1 MeTUIMHCKHE
poOJIEMBI.

Buounpopmamuxa: unmezpayus u ananu3z dorvuwux maccusos («bigdatay) cmpyxmypnvix 6uonoeuueckux
Oannvix. Hanomexnonoeuu 6 6uonocuu u meduyune. Ilpoepammupyemvie ¢ynkyuu benxos. Cnocobvl docmasku
Jlexapcme.

JdeMoHCcTpanuu

IToptpetst: H. K. Konbuos, /1. Y. BaHOBCKUH.

Tabmuupr u cxemsl: «bnocunres Genkay, «['eHeTnyecknit koay, «Bupyce», «bakrepuodarny.

IIpakTnyeckas padora «Co3naHue MOJEIH BUPYCay.

Tema 8. JKM3HEHHBIN UK KICTKH

Kierouneli 1ukn, ero mepuonsl M peryisiuus. VHtepdaza u MuTo3. OCOOCHHOCTH MPOLIECCOB,
nporekaromux B uHTepdasze. I[loaroroBka kietkn K jeneHuto. [IpecuHreTHdeckuii (IOCTMUTOTHYECKHIA),
CUHTETHYCCKHUI M TOCTCUHTETHYCCKHA (IPEMUTOTUYECKUI) IEPUOIBI HHTEP(A3HI.

Marpuunsiit  cunre3 JHK — pemmukanus. Ilpunmuner permmukammu  JIHK:  koMmmiieMeHTapHOCTS,
MOJyKOHCEPBATUBHBIM CHHTE3, aHTUIapalienbHOCTh. MexanusM pemnukamuu JIHK. Xpomocomsl. Crtpoenue
xpomocoM. Tenomepsl U TemoMepasa. XpPOMOCOMHBIA HAOOp KICTKH — KapHUOTHUIl. JUTUIOWIHBIA M TarOWIHbIH
HabOpBI XpoMocoM. ['oMooruuHbIe XpOMOCOMBI. [10JI0BBIE XPOMOCOMBEI.

Jenenue kinetku — Muto3. CTa Ul MUTO3a U MPOUCXOISIINE B HUX Mpolecchl. Tumsl Muto3a. Kapuokunes u
IUTOKKHEe3. buonornyeckoe 3Ha4eHNE MUTO3A.

Perynsaus MUTOTHYECKOTO MKJIA KJIeTKH. [IporpaMMupyemas KieTouHasi TuOesb — arnomnTos.

Kierounoe  simpo,  Xpomocombl,  (GYHKIHMOHanbHas  TeHOMHKA.  Mexanusmwl  nponugepayuu,
ougppepenyuposku, cmapenus u eubenu xremox. «Llugposas wiemxa» — Ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KILETKU.

JdeMoHCcTpauuun

Tabmuipl 1 cxeMbl: «KU3HEHHBIN UKIT KIETKNY», «MuTO3Y», «CTpoeHue xpomocomy, «Pemmukanus JTHK».

O6opynoBaHHe: CBETOBONH MUKPOCKOII, MUKpOIIpenapaTsl: «MHUTO3 B KJIETKaxX KOPEIIKa JIyKay.

JlaGopaTopHas padoTa «/I3ydeHrne XpoMOCOM Ha TOTOBBIX MHKPOIIpErapaTaxy».

JlaGopaTtopHasa pabGora «HabGmomeHme MuTO3a B KIETKaX KOHYMKA KOpeIIKa Jyka (Ha TOTOBBIX
MHUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

buosnornueckoe paszHooOpasue opraHu3MoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIE, MHOTOKIIETOUHbIC
OpTraHU3MBI.

OCOOEHHOCTH CTPOEHHS U OIKM3HEACATEIHHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrtepum, apxew,
OJTHOKJICTOYHBIE TPUOBI, OTHOKJIETOYHBIE BOJOPOCIH, APYTHE MPOTUCTH. KoJoHMaTbHBIE OPTaHU3MBEI.

B3anMocBsa3p dacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl M CHCTEMBI OpraHoB. OpraHusm Kak
enuHoe nenoe. 'omeocras.

Tkanu pacrenuil. TuUTBI pacTHTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, MOKPOBHAs, MPOBOJAAIIAS, OCHOBHAs,
MexaHuueckas. OCOOEHHOCTH CTPOeHUs, GYHKIMHA M PAcTIONOKEHHS TKaHEeH B OpraHax pacTeHHH.

TkaHW KUBOTHBIX M YeJIOBEKAa. THIBI )KUBOTHBIX TKAaHEW: SMUTEIHAabHAS, COCAMHHUTENIbHAS, MBIIICYHAs,
HepBHas. OcOOEHHOCTH CTPOEHUS, QYHKIMIA U PACTIOIOKEHISI TKaHEH B OpraHax >KMBOTHBIX M YEJIOBEKa.

Opransl. BereratuBHBIE U TeHepaTHBHBIE OpraHbl pacTeHHHd. OpraHBl U CHCTEMBI OPTaHOB JKUBOTHBIX H
yenoBeka. OYHKIH OPTaHOB U CHCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenmii. CkeneTsl OJHOKICTOYHBIX M MHOTOKJIETOYHBIX >KHBOTHBIX.
HapyxHsr1ii 1 BHyTpeHHHHA cKeneT. CTPOEHHNE U THITBI COSIMHEHUS KOCTEH.

JIBmkeHne opraHu3MOB. /[BMKEHHE OJHOKJIETOYHBIX OPTaHW3MOB: aMEOOWIHOE, KTYTHKOBOE, PECHUTHOE.
JIBmKeHNe MHOTOKJICTOYHBIX PACTEHHH: TPOIM3MBI M HACTHH. [|BI)KEHIE MHOTOKJICTOYHBIX KHUBOTHBIX U YEJIOBEKA:
MBbIIIegHast cucteMa. Pediexc. CkeneTHBIE MBIIIEI U UX paboTa.

IMutanne opranm3moB. IloryomeHne BOABI, YIJIEKHCIOrO Tra3a W MHHEPANbHBIX BEIIECTB PACTCHUSIMH.
[IuTanne >KUBOTHBIX. BHYTpHIIONOCTHOE M BHYTPHKIIETOYHOE MHIIeBapeHHe. [InTaHne MO3BOHOYHBIX >KUBOTHBIX.
Otxensl nuIeBapuUTENbHOTO TpakTa. [InmeBapuTensHble jxene3sl. [InmeBapuTensHas cCHCTEMa YelI0BEKa.



Jpixanne opranu3moB. Jlpixanue pacteHui. J[pixaHue xHBOTHBIX. Juddys3us ra3zoB yepe3 MmoBEpXHOCTh
kietku. Koxnoe npixanue. J[pixatenbHas moBepxHOcTh. JKabepHoe U j1€rouHoe JpixaHue. JlpIxaHue M03BOHOYHBIX
JKUBOTHBIX U YENIOBEKA. DBOJIIOIMOHHOE YCIIOKHEHHME CTPOEHHsI JErKUX TMO3BOHOYHBIX >KUBOTHBIX. JIpIxaTenbHas
cucreMa 4dejoBeka. MexaHM3M BEHTWIALUU JETKUX y NTULl U MIEKONHUTAIONMX. Perynsamus IbIXxaHus.
JIpixaTenbHbIe 00BEMBL.

TpaHCIOPT BelLECTB Y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PAaCTeHUH. TPaHCIOPT BELIECTB Y KUBOTHBIX.
Kposenocnast cuctema u e€ opranel. KpoBeHocHast cucTeMa MO3BOHOYHBIX JKHMBOTHBIX M denoBeka. Cepnue,
KPOBEHOCHBIE COCYIBI M KpOoBb. Kpyru kpoBooOparieHus. DBONIONHOHHBIE YCIOXHEHHS CTPOCHUSI KPOBEHOCHOM
CHCTeMBI IO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perysus.

Briaenenue y opranusmoB. Brinenenue y pactenuil. Beinenenue y xuBoTHbIX. COKpaTUTENbHBIE BaKyOJIH.
Opranbl BblaeneHus. DuibTpaims, cekpeuuss u o0paTHOE BCachlBaHHME KaK MEXaHHM3MBI PabOTHl OpPraHOB
BblesieHus. CBA3b MOJOCTH Tejla ¢ KPOBEHOCHOM M BBLAEIHMTENBHOM cucTeMaMmu. BrlneneHue y MO3BOHOYHBIX
JKMBOTHBIX U 4yenoBeka. [louku. Ctpoenue u ¢pyHKIoHnpoBaHue HedpoHa. OOpazoBaHUe MOYH Y UEJIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHn3MoB. CHopbl OakTepuil M LUCTHI MPOCTEHIIHX.
3amura y MHOTOKJIEeTOUHBIX pacTeHui. Kyrukyna. CpeacTsa macCUBHON M XMMUYECKOH 3auThl. OUTOHIUIBL.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX NpOM3BOJHBIE. 3alliTa OpraHu3Ma OT OOJIe3HEH.
NmmyHHast cuctema dyenoBeka. KIeTOWHBIM M T'yMOpaibHBIE HMMYHUTET. BpoXXAEHHBIH U NPHOOPETEHHBIN
cnenupuueckuii MMMYHUTET. Teopust KiIOoHanbHO-cedekTuBHOTO uMMmyHHuTeta (I1. Dpmux, ®. M. Bepuer, C.
Tonerasa). BocnanutensHble OTBETHI OPraHM3MOB. Poib BpOXAEHHOTO MMMYHHTETa B Pa3BUTHHU CHCTEMHBIX
3a00JIeBaHUH.

PazapaxxuMocTh U perynsius y opraHu3MoB. Pa3apa’kuMoCTh y OJHOKJIETOUYHBIX OPraHU3MOB. TaKCHUCHI.
Pa3npaxuMocTh U peryssauus y pacteHuidl. PocToBbIe BellecTBa U UX 3HAYEHUE.

HepBHass cucremMa u pedueKkTopHas peryisinus y SKUBOTHBIX. HepBHas cucrema W €€ OTIHEIBL.
OBOIIOLMOHHOE YCIOKHEHHUE CTPOCHHUS HEPBHOM CHUCTEMBI y XKHUBOTHBIX. OT/ENBI FOJOBHOTO MO3ra MO3BOHOYHBIX
JKUBOTHBIX. Pedniekc u pediekropnas nyra. besycinoBHsie 1 ycIoBHbBIE pedIIeKCHI.

I'ymopanbHas perynisaius U SHIOKpUHHAs CHCTEMa >KUBOTHBIX U 4esloBeka. JKenes3bl SHIOKPUHHON CUCTEMBI
U UX TOPMOHBI. [leficTBHE TOPMOHOB. B3auMOCB3b HEPBHOW M HIOKPUHHOM cucTeM. ['umoranamo-rumnoduszapHas
cuUcTeMa.

JdeMoHCcTpauuun

IToptper: U. I1. ITaBnos.

Tabmuuel u cxembl: «OJHOKIIETOYHBIE BOXOPOCTH», «MHOTOKIETOYHBIE BOAOpocany, «bakTepum»,
«[Ipocreiimme», «OpraHsl IBETKOBBIX pPacTeHUI», «CHCTEMBI OpPraHOB ITO3BOHOUYHBIX XHBOTHBIX», «BHyTpeHHee
CTpoeHHEe HaceKOMbIX», «TkaHu pacteHmit», «KopHeBble cuctemb», «CtpoeHue ctebisn», «CTpoeHHe JIMCTOBOM
IUTaCTHHKW», «TKaHM KUBOTHBIX», «CKeneT yenoBekay, «llumeBaputensHas cucteMay, «KpoBeHOCHas cucteMay,
«/IprxaTenpHas cucremay», «HepBHas cucteman, «Koxa», «Mpliedunas cuctemay, «BbinenantenbHas cucTeMay,
«OHAOoKpuHHas cuctemay, «CTpoeHune MbIIIB, «MMmyHuTeT», «KuiednonomoctHeiey, «Cxema MUTaHU
pacteHmit», «KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX KMBOTHBIX», «CTpoeHue ruapsl», «CTpoeHue NIaHaApHH»,
«BHyTpeHHee cTpoeHHe J0XKIeBOro uyepssi», «HepBHas cucrema poido», «HepBHas cuctema ssrymku», «HepBHas
cucteMa mpecMbIkaonmxcsy, «HepBHas cucrema nTtuny, «HepBHas cucrema MiexomuTaoonmxy», «HepBHas
crcTeMa uelioBekay, «Pediuexcy.

O6opynoBaHHe: CBETOBOH MHMKPOCKOI, MHUKPOIpENapaTsl OAHOKIETOYHBIX OPTaHM3MOB, MHKPOIIPENapaThl
TKaHel, pakOBHHBI MOJITIOCKOB, KOJUICKI[MH HACEKOMBIX, UTIIOKOXHX, JKUBBIE SK3EMIUIIPEl KOMHATHBIX PAaCTeHHUH,
repbapum pacTeHHH pa3HBIX OT/ENIOB, BIAXHBIE IpEmapaThl >KUBOTHBIX, CKEJETHI IO3BOHOYHBIX, KOJUICKITHH
0eCII03BOHOYHBIX JKHBOTHBIX, CKEJET 4eJOBeKa, 000OpyIOBaHME I JEMOHCTPAIMH MOYBEHHOTO M BO3AYIIHOTO
MUTAHUS PACTEHUH, pacIICIUIEHHS KpaxMaita M OelKoB Moja JAeHCTBHEM (EepMEeHTOB, OOOpPYIOBaHHE s
JIEMOHCTPAIINHU OTIBITOB TI0 H3MEPEHHIO KU3HEHHON EMKOCTH JIETKNX, MEXaHU3Ma JBIXaTeIbHBIX IBUKECHUH, MOJIEIH
TOJIOBHOTO MO3Ta Pa3IMYHBIX KUBOTHBIX.

JlabopaTopHasi pa6oTa «/3yueHne TKaHeH pPacTeHUI.

JlabopaTopHasi pa6ora «/3yueHre TKaHel KUBOTHBIX).

JlaGopaTopHas padoTa «/I3ydeHne OpraHoB IIBETKOBOTO PACTCHIISD.

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPraHN3MOB

@DopMBI Pa3MHOKEHHSI OpPraHW3MOB: Oecrioyioe (BKIIIOYasi BETE€TaTHBHOE) M MOJoBoe. Bumer Gecmomoro
Pa3sMHOXKEHHUS: TIOYKOBAaHUE, CIOPYIANNS, (pparMeHTanus, KIIOHHPOBaHHE.

ITonoBoe pasmuoxenue. [lomoBbie KIeTKH, WK TameTbl. Metio3. Ctaaun Meiio3a. [loBegeHrne XpOMOCOM B
Mmeiioze. Kpoccunrosep. buosiornueckuii cMbIcii Meio3a U MOJIOBOro mpoiecca. Meio3 U ero Mecto B )KM3HEHHOM
LUKJIE OPTaHU3MOB.

IIpemzapompimeBoe pasButhe. ['ameToreHes y >KMBOTHBIX. [lomoBele xemne3sl. OOpazoBaHHWE M pa3BUTHE
MOJIOBEIX KieToK. Criepmartorenes u ooreHe3. CTpoeHHe MOJIOBBIX KIETOK.



OmionoTBOpeHne ¥ OSMOPHOHAIBHOE pa3BUTHE SKMBOTHBIX. CHOCOOBI OIUIOZOTBOPEHMS: HApy)KHOE,
BHyTpeHHee. [lapTeHorenes.

MupuBuayansHOEe pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHONOTUsS — HayKa O pPa3BUTHH OPIaHU3MOB.
Mopdghozenes — oona uz enaguvix npooaem smopuonoeuu. Konyenyus mopgocenos u mooenu mopgozenesa. Cranuu
sMOpHOreHe3a HMBOTHBIX (Ha npumepe Jsarymku). Jlpoonenue. Tunel apoGnenus. /[Jemepmunuposannoe u
HedepMuHuposanHoe Opobnenue. bnacmyna, munvt  6racmyn. OCOOCHHOCTH APOONCHUS MIICKOIHUTAIOIIMX.
3apo/bllIeBble IUCTKY (TacTpyanus). 3aKkiajKa OpraHoB U TKaHeil U3 3apoAbIIlIeBbIX JIUCTKOB. B3auMHoe BIusiHUE
YyacTell pa3BUBAIOLIECTOCS 3apojbllia (IMOpPHOHANbHAas WHAYKIWS). 3akiagka IIaHa CTPOCHHUS >KUBOTHOTO Kak
pe3ysbTaT UepapXUuecKuX B3aMMOJCHUCTBHI reHOB. BiusHue Ha SMOpHOHANBHOE Pa3BUTHE Pa3IMUHBIX (HAKTOPOB
OKpY’Karollel cpeabl.

Poct u passutue xuBOTHBIX. [locTaMOpHoHanbHbIN nepuoj. Ilpsimoe m Hempsimoe pasButHe. PazButhe c
MeTaMopdo30M y 6eCIO3BOHOYHBIX M TIO3BOHOYHBIX JKMBOTHBIX. bHONOrHUecKoe 3HaUe€HHE MPSIMOTO M HENPSIMOTO
pa3BUTHA, UX PAacIpOCTpaHeHUEe B Ipupopae. Tumel pocTa >KUBOTHBIX. PaKTOPBI PEryISIHUU POCTAa XKUBOTHBIX U
yejoBeka. CTazuy MOCTAMOPUOHAIILHOTO Pa3BUTHS y JKUBOTHBIX M 4YejoBeKa. [leprojpl OHTOTEHe3a 4eloBeKa.
CrapeHue U cMepTh Kak OMOJIOTMYECKUE MPOLIECCHI.

PazmHoxeHne u paszButHe pacteHuil. ['amerodut u cnopodur. Meiio3 B KU3HEHHOM LUKIE PACTEHUH.
OO6pa3oBaHue crnop B Mmpoliecce Meiiosa. 'amerorene3 y pacreHuil. OIIoJOTBOPEHUE U PA3BUTHE PACTUTEIHHBIX
opraHu3MoB. /[BoiiHOE OMI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHUEe U pa3BUTHE CEMEHHU.

MexaHU3MBI peryJIAUi OHTOTEHe3a Y paCTeHUI U )KUBOTHBIX.

JdeMoHCcTpanuu

IToptpersr: C. I'. Hapamms, X. [lnemas.

Tabmuupl 1 cxembl: «BereraTBHOE pa3MHOXKeHHE», «THIBI Oecroioro pasMHOXeHHs», «Pa3MHOXKeHHUE
XJIaMUIOMOHaJIbl», «Pa3MHOXKeHNe 3BIUIEHBD», «Pa3MHOXKeHUe ruaps», «Meio3», «XpoMocoMbl», «['ameToreHes»,
«CtpoeHue SiLeKIeTKH U crepMaro3onaa», «OCHOBHBIC CTaJUM OHTOTeHe3a», «lIpsMoe u HempsMoe pa3BUTHEY,
«Pa3Butue wMaiickoro xyka», «Pa3zBurue capaHum», «Pa3zBurue JArymkm», «/IBoiHOE OIIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHui», «CTpoeHne ceMsH OAHOMOJIBHBIX U JIBYIOJIBHBIX PacTeHUN», «KU3HEHHBIH UK MOPCKOH
KamycTh», «KU3HEeHHBIN UK MXa», « KU3HEHHBIN IIUKII TaOPOTHUKAY, «KU3HEHHBIN LUK COCHBIY.

O6opynoBaHHe: CBETOBOM MHUKPOCKOII, MUKPOIIpENapaTsl SHIEKICTOK M CIepMaTo30ua0B, Moaelb «L{uki
Pa3BUTHSA JITYLIKN.

JlaGopaTopHas padora «lI3yueHne cTpOeHHs ITOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

IIpakTnyeckas padora «BpIiBIeHHE TPU3HAKOB CXOJICTBA 3aPOJIBIIIEH TO3BOHOYHBIX )KUBOTHBIX ).

JladopaTopHasi paboTa «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH H H3MEHYHUBOCTH OPraHNU3MOB

Victopus cTaHOBNEHUS W pa3BUTHI FeHETHKU Kak Hayku. Pabotsl I'. Mennmens, I'. ne ®@puza, T. Moprana.
Pone oTeuecTBeHHBIX Y4€HBIX B pa3BuThuu reHetuku. Pabotst H. K. Komemoma, H. W. Basuioma, A. H.
Bbenosepckoro, I'. 1. Kapnieuenko, F0. A. ®unmumyenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TOHATHS ¥ CHMBOJBL. | OMOJNOTHYHBIE XPOMOCOMBI, aJIJIeJbHBIE TE€HBI,
aNbTEepHATHBHbBIE NPU3HAKH, TOMUHAHTHBIA M PEIIECCUBHBIA NMPHU3HAK, TOMO3MIOTa, T€TEPO3UTOTA, YUCTAs JTMHUA,
rUOpHIBL, TeHOTHUI, (eHOTUI. OCHOBHBIE METO/IbI TEHETUKHU: THOPUI0IOTMYECKUH, IIUTOIOTHIECKHA, MOJIEKYJIIPHO -
TE€HETUYECKUMN.

JdeMoHCcTpanuu

Ioptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. . Basunos, A. H. benosepckwuii, I'. /1.
Kapneuenxo, }0. A. ®unnmuenko, H. B. Tumodeer-Pecorckuii.

Tabnuier u cxemsl: «MeToabl TeHETHKNY, «CXeMBbI CKpEIIHBaHUS.

JladopaTopHasi pa6oTa «/Ipo3odmia kKak 00bEKT TeHETUUESCKUX MUCCIICIOBAHMIA.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBerif 3akoH MeHzmenss — 3aKOH €IMHOOOpa3Hus THOPHAOB IIEPBOTO
nokosneHus. IlpaBwio 1nomMuHUpoBaHuA. Bropoit 3akoH MeHaenss — 3aKOH paclleyieHUuss MPU3HAKOB.
HuTonornyeckre OCHOBBI MOHOTHOPHIHOTO CKPEIMBAaHMUS. [ MITOTE3a YHCTOTHI TaMeT.

AHanu3upytolee ckpeniuBanue. [I[poMexyTodHbIi XxapakTep HaciaenoBaHus. Paciierienne npu3HakoB MpH
HETIOJTHOM JOMUHHPOBAHUH.

JurnOpunnoe ckpenmBaHue. Tpertuil 3akoH MeHJensl — 3aKOH HE3aBUCHMOTO HACJIEeJIO0BaHUS TMPU3HAKOB.
HuTonornyeckre OCHOBBI TUTHOPHUAHOTO CKPEIIUBAHMS.

CuenneHHoe HacienoBaHue mnpu3HakoB. PaGotrer T. Moprana. CremieHHOe HacleI0BaHHE TEeHOB,
HapyIIeHNUe CIETICHN MEXIY TeHaMH. XPOMOCOMHAsI TEOPHsI HAaCIIeACTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIM MEXaHW3M OIpEAeNCHHsI TOia. AYTOCOMBI M TIOJOBBIE XPOMOCOMBL.
T'omorameTHbIi ¥ reTeporaMeTHbBIN 1MOJ. ['eHeTHuecKas CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanre nmpu3HaKkos,
CLIEIUIEHHBIX C IOJIOM.



I'enotun kak nenoctHas cucrema. IlnedoTpomuss — MHOXKECTBEHHOE AEHCTBHE reHa. MHOXKECTBEHHBIN
annenusM. B3zaumopelicTBue HeanenbHbIX TeHOB. KommnemenTapHocTs. Onuctas. [lomumepus.

l'eneTnyecknii KOHTPOJIb Ppa3BUTHSL pPACTEHHWH, JKMBOTHBIX M YEJOBEKa, a Takke (U3UOIOTHUECKUX
MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (QYHKIMH. [eHeTHYeckne MEXaHU3Mbl CHMOHMOTEeHEe3a, MEeXaHH3MEI
B3aUMOJICHCTBUS «XO34MH — MapasuT» U «XO031UH — MUKpOOHOM». ['eHeTndyeckne acleKThl KOHTPOIS U U3MEHEHUS
HAacJIeJCTBEHHOW HH(OPMAIMH B TOKOJICHHUSX KIJIETOK U OPraHH3MOB.

JdeMoHCcTpanuu

IToptpetst: I'. Mennens, T. Mopras.

Tabmuupt u cxemsl: «IlepBeiii 1 BTopoli 3akoHbl MeHaens», «Tperuit 3akon MeHnens», « AHaIu3upyomee
ckpemuBanuey, «Henonnoe nomuHupoBanuey, «CleruieHHOe HacaeJOBaHHUE IIPU3HAKOB y APO30QHIIby, «[ eHeTHKa
nona», «Kapuorun uenoBeka», «Kapuortun apozoduisr», «Kapuotun nTuipny, «MHOXKECTBEHHBIH aiIeiIn3M»,
«B3auMopelcTBHE TEHOBY.

OOopyznoBaHue: MOAENb Ul JIEMOHCTPALMM 3aKOHOB €IMHOOOpasus THOPHUIOB MEPBOrO IOKOJEHUS H
paclienieHus NpU3HAKOB, MOJENb JUI JEMOHCTPALlMU 3aKOHA HE3aBUCHMOTO HACJIEOBAaHUs MPU3HAKOB, MOJENb
JUISL IEMOHCTPAIIMH CLETIJICHHOTO HAcJeI0BaHHs IPU3HAKOB, CBETOBOI MUKPOCKOII, MUKpoTnpenapar: «J{po3zodunay.

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB MOHOTUOPHUIHOTO CKPEIIUBAHUS Y JPO30(MHIBIY.

IIpakTuyeckas padora «/3ydyeHue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(DHIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTHU

B3aumopeiictBue renotuna u cpedpl nHpu  GopMupoBaHuM (eHoTHIA. V3MEHYMBOCTH NPU3HAKOB.
KagecTBeHHbIE U KOJTMYECTBEHHbIE TPU3HAKU. B/l N3MEHUYNBOCTHU: HEHACNIEACTBEHHASI U HACTIEICTBEHHAS.

MopandukannoHHas W3MEHYMBOCTb. Posib cpensl B ()OPMHPOBAaHMU MOAM(DHUKANUOHHON HM3MEHYMBOCTH.
Hopma peakunu mnpusHaka. Bapuanuonssii psag u BapuanuoHHas kpuBas (B. HMoranncen). CaoiicTBa
MOU(DUKAIIMOHHON U3MEHYMBOCTH.

I'enoTunmueckass u3MeHUMBOCTh. CBOMCTBA TGHOTUIHMYECKOM WM3MEHYMBOCTH. BHIBI TeHOTHNUYECKOI
M3MEHYMBOCTH: KOMOMHATHBHAs, MyTallMOHHAS.

KomOuHaTvBHas M3MEHYMBOCTh. MeHO3 M IOJIOBOH MpOIECC — OCHOBa KOMOWHATHBHOW HM3MEHYMBOCTH.
Ponb KOMOMHATHBHON M3MEHYMBOCTH B CO3JIaHUU F€HETHYECKOr0 Pa3HOOOpasus B Ipeienax OJJHOTO BUJA.

MyTanMoHHas W3MEHYMBOCTb. BuHABI MyTanuii: T€HHBIE, XPOMOCOMHBIE, I'¢HOMHble. CIIOHTAaHHBIE |
MHAYIUPOBAaHHBIE MyTalMu. SnepHble W IUTOIUIa3MaTH4Yeckue MyTraruu. CoMaTHYeCKHEe U TIOJIOBBIE MYTAIlUH.
ITpyynHBI BO3HMKHOBEHUS MyTaluil. MyTareHsl U UX BJIMSHHE Ha OPTaHMW3MBL. 3aKOHOMEPHOCTH MYTAallHOHHOTO
mporiecca. 3aKOH TOMOJIOTHUECKMX pAAOB B HacieacTBeHHoH wm3MmeHunBoctu (H.M. BasuioB). Baespepnas
U3MEHYUBOCTb U HACJIEJCTBEHHOCTD.

Onucenemuxa u NUSEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpo8 6 HACIe008aHUU U USMEHYUBOCTHU
penomunuyeckux nPpUsHAKo8 y OPeaHusMos.

JdeMoHCcTpauuun

Iloptpersr: I'. ne ®pus, B. Moranncen, H. M. Basunos.

Tabmuupl u cxembl: «Buapl n3MeHYMBOCTHY», «MoOAM(HUKALMOHHAS H3MEHUYUBOCTHY», «KomOMHATHBHAs
M3MEHYUBOCTHY, «Meiio3», «OmnonoTBopeHne», «I eHeTnueckue 3a00aeBaHNs 4eJI0BeKay, « BUIbI MyTaIuii».

OOopyznoBaHue: JXKHMBble W repOapHble 3K3eMIUIIPl KOMHATHBIX pacTeHuil, pucyHku (¢ortorpadun)
JKUBOTHBIX C Pa3JIMYHBIMU BHIaMU U3MEHYHBOCTH.

JlaGopaTtopuass paGora «lVccienoBaHHe 3aKOHOMEPHOCTEH  MOMMGHUKAIMOHHON  M3MEHYHMBOCTH.
IlocTpoeHue BapuallMOHHOIO psifia U BApUALMOHHOM KPUBOI».

IIpakTnyeckas padora «MyTtarun y 1po30¢uis! (Ha TOTOBBIX MUKPOIIpErapaTax)».

Tema 14. I'eHeTHKa Ye10BeKka

Kapuotun uenoseka. MexyHaponHas mporpamma HCCIEJOBaHMsI I'€HOMa 4elloBeKa. MeTonbl M3ydeHHs
TEeHETUKM YEeJIOBEKa: TCHeAJOTHYeCKHH, OJIM3HENOBHIH, IMTOTCHETHYECKUH, ITOMYISIIHOHHO-CTaTHCTHIECKUH,
MOJIEKyJIsIpHO-TeHeTHYecKu. COBpEeMEHHOE ONpeAeieHHe TEeHOTHIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEeHOTHIIMPOBaHKEe, B TOM uuciie ¢ nomomrsio IMI[P-anamm3a. HacnenctBenHsle 3ab601eBaHus yenoBeka. | eHHbIC U
XpOMOCOMHBIE 00JIe3HH YeNloBeKa. boNe3H! ¢ HacIeCTBEHHOW MPEAPacIIONIOKEHHOCThIO. 3HAYeHNE MEAUIINHCKON
TeHeTUKH B TPEAOTBPAIIEHUM U JICUCHHHM TEeHETHYECKHX 3a0oieBaHMil dYenoBeKka. Meanko-TeHeTHIecKoe
KoHCynbTHpoBaHHe. CTBOJIOBBIE KJIETKU. [IOHATHE «T€HETHYECKOTO TPpy3a». DTHYECKHE aCHeKTHl MCCIeIOBAaHUN B
001aCcTH pelakTUPOBAHNS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (GakTOpel MOBHIIIEHHONH UYYBCTBHTEIHFHOCTH YENOBEKa K (U3UUECKOMY M XHMHUYECKOMY
3arpsI3HEHUIO OKpYXKarollel cpeabl. I'eHeTnueckas mpenpacnonokKeHHOCTh YEJI0BeKa K IaTOIOTMsIM.

JdeMoHcTpanuun

Tabmuuer n cxemsl: «Kapuotum denoBeka», «MeToabl M3y4eHHUS T€HETHKH dYeloBeKay, «I eHeTmueckue
3a200JIeBaHUS YECIOBEKA.

IMpakTuyeckas padora «CocTaBIeHUE U aHATTU3 POJOCITOBHOM .



Tema 15. Cejiekuusi OpraHu3sMoB

JloMecTukanus U ceneKkius. 3apoxaeHue ceaekuu u noMectukanuu. Yuenue H. M. Basunosa o LlenTpax
MPOUCXOXKICHHUST U MHOT000pa3us KyJbTYpHBIX pacTeHHH. Ponb celekuuu B CO3JaHUM COPTOB PacTeHWi U MOPOJ
*UBOTHBIX. CoOpT, mopoja, HTaMM. 3aKOH TOMOJIOTHUYECKHX PsIOB B HAacleICTBEHHOM u3smeHumBoctd H. .
BaBuinosa, ero 3HaueHue /I CENEKIMOHHOM paboTHI.

Mertonpl cenekuMOHHON paboThl. VcKycCTBEHHBI OTOOp: MaccOBBI W HMHAMBUAYAJIbHBIH. OTambl
KOMOMHAIIMOHHON ceJekuuu. lcnplTanue npousBoauTeneid mo moroMcTBy. OTOOp MO TEHOTHIy C IMOMOIIBIO
OLICHKH ()eHOTHUIIa IOTOMCTBA U OTOOP 110 TEHOTHITy ¢ oMonipo ananuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ] CeJICKIMOHHON paboThl. PaguanoHHbIN U XUMHUYECKUI MyTareHes
KaK UCTOYHHUK MYTaluil y KyJIbTypHBIX (pOpM OpraHu3MoB. Mcrons30BaHiue FTeHOMHOTO pPEIaKTHPOBAHUS 1 METO/IOB
pexombunanTHBIX JIHK 1715t mosyueHnst ncXoiHOTO MaTepHaa JUls CEJICKINH.

[onmydenune mnonumionnoB. BHyTpuBumoBas rubOpuanszanus. BIM3KOPOACTBEHHOE CKpEIIMBaHUE, WU
uHOpuanHr. HepoacTBeHHOEe CKpelunBaHMe, WM ayrOpuauHr. l'eTepo3uc M ero mnpuuuHbel. lcnonb3oBaHue
rerepo3uca B cenekuuu. OrtnanéHHas ruOpunusauums. [IpeonorneHue Oecruiofus MEKBHIOBBIX THOPHIOB.
JloCTIDKEHUSI CeNIeKLIUU PAaCTEeHUI U )KUBOTHBIX. «3e1EHAs pegonioyusy.

CoxpaHeHHE U H3y4YeHHE T'€HETHUECKHUX PECypCOB KyJIbTYPHBIX PAaCTCHHUH M HX IUKUX POAMYEH It
CO3JJaHUSI HOBBIX COPTOB M THOPHU/IOB CEIILCKOXO3SCTBEHHBIX KYIBTYp. M3yuenue, coxpamenue u ynpaeienue
2EHEMUYECKUMU  PeCcypcamu  CelbCKOXO3AUCMEEHHbIX U NPOMBICIOGLIX  JICUBOMHBIX 6  YeNsax VIyduleHus
Cyujecmeyrowux U CoO30anus HOGblX NOPoO, JUHUL U KPOCCOB, 6 MOM HYUCTE C NPUMEHEHUEM COBPEMEHHBIX MeMo008
HAYYHBIX UCCTIe008aHULL, NePedosblX udell U NEPCREeKMUBHBIX MEXHOL02ULL.

JdeMoHCcTpanuu

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. 1. Kapneuenxo, II. I1. Jlykesuenko, b. JI. Acraypos, H.
Bopnoyr, 1. K. benses.

Tabmuubl u cxembl: «L[eHTpPbI NPOUCXOXKICHUST M MHOrOOOpasusi KyJNbTYPHBIX pacTeHuil», «3akoH
TOMOJIOTHYECKUX PSZOB B HACJIEACTBEHHOW M3MEHUMBOCTHY, «MeToabl cenekunn», «OTnanéHnas ruopuan3aims»,
«MyTtareses».

JlaGopaTopHas padora «lI3yueHne cOpTOB KyIbTYpHBIX PACTEHHUI U OPOA JOMAIIHUX KUBOTHBIX».

JlabopaTopHasi pabora «/3yueHre MEeTO/I0B CeJICKIIMHA PACTEHUN».

IIpakTnueckas padora «[IpuBHBKa pacTeHHUI».

Ikckypeust «OCHOBHBIE METOJBI M JOCTHXKECHHS CEJEKIMHM PACTeHHH U JKMBOTHBIX (Ha CENEKIHOHHYIO
CTaHLMIO, IUIEMEHHYI0 (epMy, COPTOHCIBITATENBHBIA YYacTOK, B TEIUIMYHOE XO3SHCTBO, B J1a0OpaToOpuio
arpOyHMBEPCUTETA WM HAYIHOTO LIEHTPA)».

Tema 16. BuoTexHoJiorus ¥ CHHTeTHYecKasi OMOJIOT U

OOBEKTHI, HUCHOb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE W TKaHEBBIE KYIbTYPHI, MUKPOOPTaHU3MBI, UX
XapaKTepucTrKa. TpaauiuoHHAsT OWOTEXHOJOTHsS: XJeOONeYeHHe, MOIyYeHHE KHCIOMOJIOUHBIX TMPOAYKTOB,
BUHOEeNTHE. Mukpobuonornueckuii cuTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TexHoyoruid. [IponsBoacTBo Oernka,
AMHHOKHUCIIOT ¥ BUTAMHHOB.

Co3maHne TEXHOJOTHH M WHCTPYMEHTOB IIEJICHAIPABICHHOTO M3MEHEHUS M KOHCTPYHUPOBAHUS T€HOMOB C
LENpI0 TOJNyYeHWS OPraHU3MOB M HX KOMIIOHEHTOB, COJEpXAIlMX HE BCTPEYAIONIHecs B TPHUPOJE
OMOCHHTETHYECKHE MTyTH.

Knerounas wmxeHepus. MeTonasl KynbTyphl KJIETOK M TKaHEH pacTeHHMH M >KUBOTHBIX. KpnoGaHku.
Comartnyeckas rHOpUIU3aMd U COMaTHYeCKH sMOpHoreHes. Vcnonp30BaHNe Talyion0B B CEJCKI[MH PACTECHUI.
Ilonyuenue monoxnonanvuvix anmumen. Hcnonvzosanue MOHOKIOHANBHLIX U NONUKIOHAALHBIX aHMumen 6
meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTpYKIHMS SHIEKIETOK M KIOHMPOBAHUE >KUBOTHBIX. MeToJ
TPAHCIUIAHTALIUH SJIEP KIETOK. 1exHonoeuu 0300p06aeHUs, KYIbMUBUPOBAHUS U MUKPOKIOHANLHO20 PASMHONCEHUS
CeNbCKOXO03ANUCMBEHHBIX KYIbMYD.

XpoMOoCcOMHasl ¥ TeHHas! MHXKeHepHs. VICKyCCTBEHHBII CHHTE3 reHa W KOHCTPYHPOBAaHNE PEKOMOMHAHTHBIX
JHK. Coszoanue mpanceennvix opeanuzmog. JIoCTHXKEHHUS U TIEPCIIEKTUBBl XPOMOCOMHON W T€HHOW HWHXEHEPHUHU.
DKOJIOTHYECKHE M STHYECKUE TPOOIeMBI TeHHON HHKEHEPHH.

Menuntuackue 6motexHonoruu. IloctreHomHas nugposas menuiuaa. [11[P-nmnarnoctuka. MetabomOMHBINA
aHaNN3, TEHOLCHTPUYECKUI aHANIW3 NMPOTeoMa YeIOBEKa JJIS OIEHKH COCTOSHHS €ro 310poBbs. Vcmomb3oBaHUE
CTBOJIOBBIX KJIeTOK. TaprerHas Tepammsa paka. 3D-Omommkenepust anst pa3paboTku (GyHIAMEHTAIBHBIX OCHOB
MEIHITMHCKIX TEXHOJIOTHH, CO3/JaHUs KOMIUIEKCHBIX TKaHEeH COYeTaHHEeM TEXHOJIOTHH TPEXMEpPHOTo OMOTIPHHTHHTA
u ckaddonauHra U1 pemeHns 3aa4 IepCoOHATN3UPOBAHHON MEIUIINHBIL.

Coznanue BEKTOPHBIX BaKIIMH C IEJIbI0 00ecTieueHUs] KOMOMHUPOBAHHOM 3alUThl OT Bo30ynuteneir OPBU,
YCTaHOBJICHHE MOJIEKYISIPHBIX MeXaHU3MOB (yHKImoHupoBaans PHK-conepkamux BUpycoB, BEI3BIBAIONINX 0CO00
oTacHbIe 3a00JI€BaHUS YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu



Tabnuuer u cxembl: «/croab30BaHUE MHUKPOOPTAHU3MOB B IPOMBINUICHHOM MPOU3BOACTBE», «Kierounas
WHXXEHepus», «['eHHAasT HHKCHEPHS.

JlaGopaTopHas pa6ora «/3ydycHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «llomyuyeHue MOJIOYHOKHUCIIBIX TPOIYKTOBY.

Okekypeust  «buorexHonoruss —  BaKHeWIIas ~ MOpPOM3BOAMTENbHAs CHJIa  COBPEMEHHOCTH  (Ha
OMOTEXHOIOTHUECKOE TPOU3BOACTBO)».

11 KJIACC

Tema 1. 3aposkaenne ¥ pa3BUTHE IBOJTIONUOHHBIX NPeACTaABJICHHI B 0M0JI0rHT

OpomonuonHas teopuss Y. [lapeuna. Ilpeamocsuiku BO3HUKHOBeHHs JapBuHU3Ma. JKU3Hb M HayuHas
JesarenbHocTh Y. [lapBuHa.

JIBrokyuue cuibsl BOMIOIMU BUAOB 1o Y. /lapBuHYy (BBICOKAas MHTEHCUBHOCTh PAa3MHOXKEHHUS OPraHU3MOB,
HacJeJICTBEHHAs H3MEHYMBOCTh, 00pb0a 3a CyIIEeCTBOBAaHHUE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmienue cunternyeckoil Teopun sBomouun (CTD). HelitpansHas Teopust sBomonun. CoBpeMeHHas
SBOJIIOLMOHHAST OMOJIOTHS. 3HAaYeHUE SBOJIOLMOHHON Teopudu B (OPMUPOBAHHU E€CTECTBEHHO-HAYYHOW KapTHUHBI
Mupa.

JdeMoHCcTpanuu

IToptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. Hapsun, C. C.
UYersepukos, U. . [lImansraysen, Jx. Xonnein, [. K. benses.

Tabmuupl u cxemsl: «Cucrema xwuBoit mpuponsl (mo K. JlunHero)», «JlecTHUnIa KMBBIX cymiecTB (IO
Jlamapky)», «Mexanusm GopMupoBaHUs IPUCIIOCOOIEHNH Y pacTeHHi U KUBOTHBIX (110 Jlamapky)», «Kapra-cxema
Mapupyta nyrtemectsus Y. Hapeunay, «Haxonku Y. HapBuna», «®@opmbsl 60ps0bI 32 cymiecTBoBaHue», «Ilopos
roiry6eii», «MHoroodpasue KynbTypHBIX GopM KarrycTs», «I[lopoabl JoMamHUX KUBOTHBIX», «CxemMa 00pa3oBaHMs
HOBBIX BUJOB (0 Y. JlapBuHy)», «CxeMa COOTHOIIEHHUS IBHXKYIIUX CHJ 3BOJIOUUN», «OCHOBHBIE TMOJOKECHHS
CHUHTETHYECKON TEOPHUHU 3BOIOLIUN.

Tema 2. MUKPO3BOTIONHSA H ¢ pe3yJbTaThl

IMomynsamuss kak 3neMeHTapHas eAWHHUIA HBOMIOIMHU. COBpEMEHHBIE METOJbl OLEHKH TI'e€HETHYECKOTO
pa3HooOpa3us U CTPYKTYpHl MOmy siuuii. Vi3MeHeHHe TeHo(OHIa MOMyIAINU KaK 3JIEMEHTapHOE IBOJIOIMOHHOE
sIBIIEHUE. 3aKOH TeHeTudeckoro paBHoBecus k. Xapau, B. Baiiu6epra.

DneMeHTapHble (PAKTOPhI (IABMIKYIIME CHIIBI) 3BOMIONKMH. MyTanuoHHBIH mporece. KomOuHATHBHAS
M3MEHYMBOCTb. J[peiid reHoB — ciydaiiHble HEeHANpaBIeHHbIE U3MEHEHUS YacTOT ayjieield B monyssiuusax. ekt
ocHoBatelst. dpghexm bymouiiounozo opaviuura. CHudICeHUE 2EHEMUYECKO20 PAZHOOOPA3USL: NPUHUHBL U CIIeOCMBUSL.
Iposienenue s¢hpexma Opeiipa 2enos 6 6Goavuux u manvlx nonyasyusx. Murpanuu. W30isamus HTOMyIJSIHN:
reorpaguyeckas (MpocTpaHCTBEHHAs ), OHMoornueckas (pernpoayKTHBHAs).

EctectBennbiit oT60p — Hampasisitommii haktop sBomonud. @opMbl €CTECTBEHHOTO OTOOpA: IBHUKYIIUH,
CTAOMITM3UPYIONINH, pa3pbiBalomuil (MU3pynTUBHEIN). [1010BO# 0TOOp. BO3HMKHOBEHME M IBOJIIONHS COLUATIHHOTO
MOBEJICHUS )KUBOTHBIX.

ITprucnocoOneHHOCTs OPraHM3MOB KaK pe3yibTaT MUKPOABOIIONMH. BO3HMKHOBEHHE MPHUCHOCOOIEHUN y
opranu3MoB. Apomopdo3sl U uaMoananTauuu. [IpuMepsl MPHCHIOCOOJNEHUH y OpPraHu3MoB: MOP(HOJIOrHYecKue,
(u3nonormueckue, OMOXNMUUEcKue, nopeaeHueckrne. OTHOCUTEIBHOCTh IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm M CcTpykTypa. BumooOpa3zoBaHume Kak pe3ylbTaT MHKpPO3BONONWH. M3omsamms —
KITI0YeBO# (hakTop BHIo0Opa3oBanus. [IyTu m crocoObl BHIOOOpa3oBaHus: ajuionaTpudeckoe (reorpadudeckoe),
CHUMITaTpHYeCcKoe  (IKOJIOTHMYECKOE), «MTHOBEHHOE»  (TMONUIUIONAM3anMs, Trudpuausamus). JaIuTeasHOCTH
HBOJIIOIIOHHBIX MPOIIECCOB.

MexaHu3MBbl (OPMHUPOBAHUS ONOJIOTHYECKOTO PA3HOOOpasHsl.

Ponbs »BOMONMOHHOW OWONOTMHM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHsS OHOpa3zHOOOpasws.
MUKpO3BOTMIONMS W KOPBOJIOIMS TApasUTOB MW HUX XO3s5eB. MexaHu3MBl (OPMHUPOBAHHMS YCTOHYHMBOCTH K
aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanuun

Toptpertsr: C. C. YerBepukos, 3. Maiip.

Tabmupl ¥ cxembl: «MyTalnMOHHAs WM3MEHUYUBOCTHY, «llomymsmuoHHas cTpykTypa Buua», «Cxema
MIPOSIBIICHUS 3aKoHa Xapan—BainOepray, «/[BmwKyiue CUIIBI 3BOTIONUNY, « IKOJOTHUECKAs] U3OJISIHS TTOMYIISITUN
ceBaHCKOH (Qopemn», «[eorpaduyeckas W30JANMSA JTUCTBEHHUIIBI CHOUPCKOW W JMCTBEHHHMIIBI JaypCKON»,
«[TomynsIMOHHBIE BOJIHBI YHCJICHHOCTH XHITHUKOB U )XePTBY», «CxeMa JIefCTBUS eCTEeCTBEHHOTO 0TO0pay, «DopMBbI
60pe0BI 3a cymecTBoBaHUe», «MHIyCcTpHanbHBIN MemaHuU3M», «KuBple HCKomaembley, «IlokpoBHUTENbCTBEHHAS
OKpacka JKMBOTHBIX», «lIpenynpexnaromas oOKpacka JKMBOTHBIX», «®DU3MONOIMYECKHE  afalTaluny,
«[IprcmocoOIEHHOCTh OPTaHU3MOB M €€ OTHOCHTEILHOCTEY, «Kpurepuun Buaay, «Bumsl-mBoiHUKNY», «CTpyKTypa



BUJa B npupoae», «Croco0bl BupooOpasoBanus», «I eorpaduueckoe BHIooOpa3oBaHKe TPEX BHIOB JAaHABILICHY,
«JKoJIornYecKoe BU1000pa3oBaHne BUAOB CUHHLD, «Ilonummonasl pactenuit», «KanycTHo-peneuHblii THOpUIY.

OOopynoBaHue: repOapudl pacTeHUi, KOJUIEKI[MM HACEKOMBIX, Yydesila NTHIl W 3Bepeil ¢ mpHMepamu
Pa3NMYHBIX MPHUCIOCOOJNEHNH, Yydyella NTHII M 3Beped pasHbIX BHIOB, repOapuu pacTeHWH OJM3KHX BHIOB,
00pa30BaBIINXCS Pa3IMYHBIMH CIIOCOOAMH.

JlabopaTopHasi pagora «BpIsiBICHHE N3MEHYMBOCTH Y 0CO0€i 0JTHOTO BUAY.

JlabopatopHas padora «IIpucrnoco0ieHus OpraHu3MOB U UX OTHOCHTEJIbHAS LIENIECO00Pa3HOCThY.

JlabopaTopHas pagora «CpaBHEHHE BUJIOB 110 MOP(OIOTHUECKOMY KPHUTEPHUIO.

Tema 3. Makpo3BoJionus 1 e¢ pe3yJabTaThl

Metoas! H3ydeHUs MakpodBoJroluu. IlameoHTonorndyeckue MeTOAbl M3yueHHs 3IBoIronMH. IlepexogHble
(hopMbI 1 PUITOTeHETHYECKHE PSIBI OPTaHU3MOB.

Buoreorpaduueckue Metonsl u3ydeHus sBoionnu. CpaBHeHne (GIopbl u GayHbl MaTEpPHUKOB U OCTPOBOB.
Buoreorpaduueckue obmactu 3emian. Buapl-oHIEMHUKH U PETUKTHL.

OMOPHOJIOTHYECKUE M CPaBHUTEIHLHO-MOP(OJIOTHYECKHE METO/Abl W3Yy4YCHHUsS 3BOJIOIMHU. [ eHeTHdeckue
MEXaHU3MBl HBOJIOIMM OHTOTEHE3a M IOSBICHUS 3BOIIOLMOHHBIX HOBHIECTB. |'OMONOTMYHBIE M aHAJIOTHYHBIE
oprassl. PynuMeHTapHbIe OpraHbl M aTaBU3MBL. MONEKYJIIpHO-TEeHEeTUIECKHe, OMOXUMHUECKHE U MaTeMaTHUECKUe
METOJbl U3y4YeHHUs] IBONMIOLMH. ['omosiormynbie reHbl. COBpEMEHHBIE METOABI HOCTPOSHHS (DUIIOTEHETHYECKHX
JICpEBbEB.

XPpOMOCOMHBIE MYTaIlUH U 3BOJIOLHS TEHOMOB.

OO01e 3aKOHOMEPHOCTH (TpaBUiia) 3BONOUMU. [Ipunyun cmensvt @yuxyuii. HeoOpaTUMOCTh IBOJIOIHH.
AnantuBHas paguanya. HepaBHOMEPHOCTh TEMIIOB BOJIIOIHH.

JdeMoHCcTpanuu

IToptpertsr: K. M. Bap, A. O. Kopanesckuii, ®. Mronnep, 3. ['ekkens.

Tabmuubl u cxembl: «DHUIOTEHETHUECKHH psiJi JIOMAagu», «APXEONTEPHKC», «3BEpo3yOble SIIEphI»,
«Crerouedans», «Punnodputel», «CeMmeHHblE TanopoTHUKH», «buoreorpaduueckue 30HBI 3emmm», «peid
KOHTHUHEHTOB», «PenukTh», «HauanpHple cTaiuy SMOPHOHAJIBHOTO pPa3BUTUS MO3BOHOYHBIX IKHBOTHBIXY,
«["oMONOrMYHbIE M aHAJIOTMYHBIE OpraHbD), «PymUMEHTBI», «ATaBU3MBD), «XPOMOCOMHBIE HAaOOpHI YeJIOBeKa W
mMMITaH3e», «[ TaBHbIe HallpaBJIeHHUs YBOMIOLUIY, «O0LIHe 3aKOHOMEPHOCTH IBOJIOLIANY.

O6opynoBaHue: KOJJIEKIWMH, TepOapud, MYISDKM HCKOMAeMbIX OCTATKOB  OPTaHM3MOB, MYJISDKH
TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYIUMEHTAPHBIX OPTaHOB M aTABU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoskaeHne U pa3BUTHE KM3HU HA 3eMuie

Hay4nple THIOTE3bl NPOMCXOXKIEHUS >KM3HM Ha 3emusie. AOuoreHes u maHcrnepmusa. [loHaydHbIe
MPEJCTaBICHUSA O 3apPOXACHUH >KU3HU (KpealMOoHHM3M). ['HIoTe3a MOCTOSTHHOTO CaMO3apOXKACHUS JKH3HU H e
onposepkenue onsitamu @. Penu, JI. Cnannannanmy, JI. [Tactepa. [IpoucxoxaeHne u3HU U aCTPOOHOIIOTHUSL.

OCHOBHBIE 3Talbl HEOPraHHMYECKOW »BOMIONMHU. IlmaHerapHas (Teojormyeckasl) HBOJIONMS. XUMHUYECKAs
sBOMIONIMSA. AOHMOTEHHBIN CHHTE3 OpPraHMYECKHUX BemlecTB u3 Heopranudeckux. Ombir C. Mumepa u I'. FOpu.
O6pa3oBanue nonuMepos u3 MoHoMmepoB. KoarepBarHas runoresza A. M. OnapuHa, TUIIOTe3a MEPBUYHOTO OyIHOHA
k. Xonpaeitna, renetudeckas runoresa I. Mémnepa. Pu6osumsr (T. Uek) u runore3a «mupa PHK» V. I'uibepra.
®DopmupoBaHre MeMOpaH U BOSHUKHOBEHUE MPOTOKIIECTKH.

Hctopus 3emnn u Mmeroabl e€ m3ydeHus. Mckomaemple OpraHMYecKHe OCTaTKH. [ eoxpoHomorus u eé
MeToabl. OTHOCHTENbHAass M abCONIIOTHAsE TEOXPOHOJIOTHS. ['eoXpoHOIOTHUYecKas IIKaja: S0HBI, 3PBI, MEPHOMBI,
STIOXH.

HavansHable »Tamel opraHudeckoi 3Bomonuu. [losiBIEHME M HSBOJIONHS MHEPBBIX KIIETOK. OBOJIOIHS
MeTabonm3ma. Bo3aukHOBeHHE epBBIX 3KOcHCTEM. COBpeMEHHbIE MUKPOOHBIE OMOIIEHKH KaK aHaJoT MEepBhIX Ha
3emie coobmiectB. CtpomatonuTsl. [IpokaprOThI U 3yKapHOTHI.

IIpoucxoxxaenne sykapuoT (cumMOnoreHe3). DBOJIOIMOHHOE NPOUCXOXKICHHE BHPYCOB. [Ipomcxoxmenue
MHOT'OKJICTOYHBIX OPTaHU3MOB. BO3HUKHOBEHNE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATAITBl 3BOJIIOIUH BBICIIMX pacTeHuil. OcHOBHBIE apoMop¢o3bl pacTeHHH. BrIxo pacTeHmil Ha
cymy. [losiBieHHMe CHOPOBBIX pacTeHHMH W 3aBoeBaHMe UMM cym. CeMeHHbIe pacTeHHs. lIpomcxoxiaeHne
LIBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tambl 3BONIONMHU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bl XUBOTHBIX. BeHpckas dayHa.
KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIIOB. I1epBhle XOpAoBEIe KHUBOTHBIE. JKHU3HE B BO/IE. DBOIIOIHS
Mo3BOHOYHBIX. IIpomcxoxnenne amoubuit n pentmnuil. [IpoucxoxaeHne MICKOMUTAONMX U NTHI. lIpuHImI
KIIt04eBoro apomopdo3a. OcBoeHue 0eCro3BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTHe Xu3HM Ha 3emiie MO dpaM U TepuoaaM: apxed, MpOTEepO30i, Maie030i, Me3030H, KaiHO30M.
OO0mrast xapaKTepUCTHKA KIMMaTa U TeOJIOTHYECKUX MporueccoB. 11osBiIeHNE U pacIBeT XapaKTEPHBIX OPTaHU3MOB.
YriaeoOpazoBaHue: €T0 yCIOBHA U BIMSAHUE Ha Ta30BBIi COCTaB aTMOC(EPHL.



MaccoBble BbIMUPAaHUSI — 3KOJOTMYECKHE KpU3MUChl mpouuioro. IlpuymHBl M CHEACTBUS MAaCCOBBIX
BbIMUpaHuil. COBpEMEHHBIH IKOJIOTUYECKHH KpHU3UC, ero ocodeHHoctH. [Ipobiema coxpaneHus OnopasHoOOpas3us
Ha 3emue.

CoBpeMeHHasi CUCTEMa OpraHMYecKoro Mupa. I[IpuHIMIBI KiaccupUKanuu OpraHu3MoB. OCHOBHEBIE
CUCTeMaTH4YeCKHe IPYMIIbl OPTaHU3MOB.

JdeMoHCcTpanuu

IToptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, U. Y. MeunukoB, A. Y. Onapun, [Ix. Xongein, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombita ®. Penny, «Cxema ombita JI. Tlactepa mo n3ydeHUIo caMo3aposKaAeHHs
Ku3HN», «Cxema ombita C. Mumnepa, I'. FOpu», «OT1anbel HeopraHuueckoi 3BoJtoIN», «I'eoxpoHonornyeckas
mkana», «HauanpHble 3Tanbel opraHMYecKol »Bomonun», «Cxema 00pa3oBaHUs dyKapHOT MyTEM CHMOHOreHe3a»,
«Cucrema xuBOH 1pHpoap», «CTpoeHune Bupyca», «Apomopho3sl pacteHuity, «Punnoduts», «OqHOKIETOUHbIE
BOZOpoCH», «MHOTOKIETOUHBIE BOJOpOCTH», «Mxuy», «llanmopoTHukn», «l'omocemeHHble pacTeHuUs», «Oprassl
I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS >XHBOTHOI'O MHUPaA», «ApoMop(o3bl >KUBOTHBIX», «IIpocreiimimer,
«Kumreunononoctusiey, «I[lnockue yepBny», «Unenucronoruey», «PwiOb», «3eMHOBOAHBIEY, «IIpecMbIkarommecs»,
«[Ituupry, «Muexkonurarmomuey», «Pa3zBuTue *XKU3HU B apXeUCKOU 3pey», «Pa3BuTue KU3HU B IPOTEPO30UCKON 3pey,
«Pa3BuTne XU3HH B NAJICO30HCKOM 3pe», «Pa3BuTHE >XU3HM B ME3030HCKOM 3pe», «Pa3sBUTHE KU3HU B
KaifHO30MCKOH 3pey, «CoBpeMeHHas CUCTeMa OPraHUYEeCKOro MHpay.

OOopyznoBaHue: repOdapuu pacTeHHH Pa3NUYHBIX OT/IEJIOB, KOJJICKIMH HACEKOMBIX, BJIQ)KHBIC IMpernaparsl
JKUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJJICKI[MHM HIJIOKOXHX, CKEJIEThl IMO3BOHOUHBIX >KUBOTHBIX, Uydea NTHUI] U
3BEpEH, KOJUIEKLIIUU OKAMEHEJIOCTEH, II0JIE3HBIX HCKOIIAEMBbIX, MYJISKA OPrAHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas JaGopatopHasi padora «MozenupoBaHue omneIToB Mumiepa—tOpu 1o H3ydeHHUro
aOMOTeHHOT0 CHHTE3a OPraHMYECKUX COSIMHEHU B IEPBUYHOM aTMochepey.

JlaGopaTopHas padora «/I3y4yeHre 1 ONMMCaHUE UCKOTAeMBIX OCTATKOB JIPEBHUX OPTaHU3MOB.

IIpakTnyeckas padora «/3ydeHue oco6eHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3ydeHue ocoOeHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxoskaeHue YeJ0BeKa — AHTPOIIOTeHe3

Pa3nens! u 3agauu aHTpONOIOruy. MeTobl aHTPOIIOJIOTHH.

CraHOBJI€HHE TIPEJICTABICHUA O TPOUCXOKIACHUH deloBeKa. Pemurmosnelie Bo33peHus. CoBpeMEHHbIE
HayYHbIE TEOPHH.

CxoACcTBO yenoBeKa € >KUBOTHBIMU. CHCTEMaTH4ecKoe IOJIOKeHHWE uenoBeka. CBHIETEIhCTBA CXOJCTBA
YeJoBeKa C JKUBOTHBIMHU: CPaBHHUTEILHO-MOP(QOIOTHUECKHE, IMOPUOIIOrHUEcKHe, (U3HOIOT0-OMOXHUMHUYECKHE,
noBefeHueckue. OTINYMs 4eIoBeKa OT KHUBOTHBIX. [IpsSIMOXOXKIEHNE M KOMIUIEKC CBSI3aHHBIX C HMM IIPHU3HAKOB.
Pa3BuTHe ro0BHOrO MO3ra ¥ BTOPOMl CUTHAJIbHOM CUCTEMBL.

JBmwxyiue cuibl (GakTophl) aHTpororeHesa: Guonoruueckue, corpansibie. COOTHOIIEHHE OMOIOTHYECKUX
Y COLMAIIbHBIX (PaKTOPOB B aHTPOIIOTr€HE3e.

OCHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHME uenoBekooOpa3Hble 00€3bsHBbI (MPOKOHCYNBI) M paHHHE
MOHTU/IBI — OOIIUE MPEJKH YeIOBEKOOOPa3HbIX 00€3bsSH W JIIOJCH. ABCTPaNONUTEKH — JBYHOTHME NPEJIKU JIIOJEH.
UenoBeK yMellblil, NEpBbIE U3TOTOBJIEHUS OpyAuid Tpyaa. UemoBek MPSIMOXOISLIMM U IEPBbI BBIXOX JIOACH 3a
npenensl Appukn. YenoBek reipenbOeprckuii — oOMIMH TpeNoK HeaHIepTaJbCKOTO YeNOBeKa W dYeloBeKa
pazymHoro. YesoBek HEaHIEPTANbCKUN KaK BHUJ JIIOJEH XOJIOAHOIO KinMara. YeaoBeKk pa3yMHBIN COBPEMEHHOIO
THIIA, IEHUCOBCKUI YeIOBEK, OCBOCHHE KOHTHMHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u najaeoreHOMHUKa.

OBOMIONINS COBPEMEHHOTO 4YellOBeKa. EcTecTBeHHBIN OTOOpP B MOMyNMSAIMSIX 4YeloBeKa. MyTaIlMmOHHBII
nporiecc u noiuMop¢usM. IlomymsannoHHBIE BOJHBI, Apeiid TeHoB, Murpanus u <«3(QQEeKT OCHOBaTeNs» B
HOIYJISILUSIX COBPEMEHHOI'O YEI0BEKA.

Yenoseueckne pacsl. [lonsaTue o pace. bospmme pacsl: eBponeonmHas (eBpasuiickas), aBcTpajao-HETPOUaHAS
(3xBaTopraNbHas), MOHTOJNIONIHAS (a3MaTCKO-aMepUKaHCKas). BpeMs u myTw paccerneHus] deloBeKa IO IIaHeTe.
EnnnacTBO uwenoBewecknx pac. HayuHas HecocToATenbHOCTH pacu3Ma. [IpHCIIOCOOIEHHOCTh YeloBeKa K Pa3HBIM
YCIIOBUSIM OKpYyKaromeid cpeapl. BrusHue reorpaduyeckoil cpensl W apeliha TeHOB Ha MOPQOJOTHIO |
(hM3NOTIOTHIO YeTTOBEKa.

MexaucunuiHapHele  MeTOAsl B (pu3myeckod  (OMOJOTHYECKOW) AaHTPOIOJOTHH. DBONIOIHMOHHASL
AHTPOIIOJIOTUSL U MAJICOAHTPOIIOJIOTHUS YEJIOBEUECKUX NOMyJsInMid. buoconuanbHble HUCClENOBaHUS IPUPOJBI
yenoBeka. MccnenoBanne KO3BOTIONNH OHOJIOTHYECKOT0 M COIMANBHOTO B YETIOBEKE.

JdeMoHcTpanuun

IToptperst: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmupl W cxembl: «MeToasl aHTpomoiorun», <« 0JOBHOH MO3r denoBekay, «YemoBekooOpasHbIe
00e3bstHBI»Y, «CKeneT dYelnoBeKa M CKENeT IIUMMaH3e», «PyIuMEHTBI W aTaBU3MbBD, «JBHXKyIIue CHIIBI
aHTPOTIOTeHe3a», «JBOJIIOIMOHHOE JIPEBO HUEJIOBEKa», «ABCTpaJomUTeK», «YemoBek ymenbiit», «UemoBek



npsaMoxosamuity, «JlenucoBckuil yenosek» «Heangeprambipsy, «KpoManboHIB, «[Ipeaku denoBeka», «ITambl
SBOJIIOILIUY YeJIOBEeKa», «Packl uenosexa.

OOopyznoBaHue: MYJISDKM OKaMEHEJIOCTEH, INPEeIMETOB MaTepHalbHOW KyJIbTYPHl TIPEIKOB YEJIOBEKa,
penpoaykuunu (potorpadun) KapTuH ¢ MU(OIOTHIECKUMH U OUOIEHCKIMU CIO’KETaMU HPOUCXOXKICHHS YellOBeKa,
¢dororpagun HaxXOJOK MCKOIAEMBIX OCTAaTKOB 4YEJIOBEKa, CKEJIET YeJOBEKa, MOJENIb Yepera 4elloBeKa W ueperna
HIMMIIaH3€, MOJIEJIb KUCTH YeJIOBEeKa U KUCTH IIUMIIaH3€e, MOJIENIU TOpca MPEIKOB UeIOBeKa.

JlabopaTtopnasi pabGora «l3ydyeHHe OCOOCHHOCTEl CTpPOEHMSI CKEJleTa 4YeJIOBEeKa, CBS3aHHBIX C
IPSAMOXOXKACHUEM).

IIpakTnyeckas padora «/3ydyeHue SKOJIOTHUECKUX aTaNTalUH YeTOBEKay.

Tema 6. Jkxonorusi — HayKka 0 B3aUMOOTHOUICHUSIX OPraHM3MOB M HAJ0PraHHU3MEHHBIX CHCTEM ¢
OKpYy:Kaloulei cpeaoit

3apokIieHue U pa3BuTHE dKoJoruu B Tpynax A. I'ymGonbpara, K. @. Pynbe, H. A. CeBepuoBa, J. ['ekkens,
A. Tencnu, B. H. Cykauépa. Pa3nens! u 3agauu skonoruu. CBsi3b 3KOJIOTUU C JPYTUMH HayKaMH.

Mertonsl skonoruu. IloneBble HaOMoOAEHHA. DKCIEPUMEHTHl B HKOJOTHH: NPHPOAHBIE WU Ja0OpaTOpHBIE.
MopenupoBaHue B 3K0JIOTHH. MOHUTOPHHT OKPYXKAIOIIEH Cpe/ibl: JIOKAIBHBIM, PErHOHAIBHBIA U TII00aTbHBIH.

3HayeHHe HKOJIOTHUECKUX 3HAHMUH Ui 4elloBeKa. ODKOJOTHUECKOEe MHPOBO33pPEHHE KaK OCHOBa CBs3ei
geJioBedYecTBa ¢ Mpupooil. PopMHPOBAHUE SKOJIOTHUECKOH KyIbTYphl U 3KOJIOTHYECKON IPaMOTHOCTH HaCeNICHHS.

JdeMoHCcTpanuu

[Moptpetsr: A. 'ymGonpar, K. @. Pynne, H. A. CeBepuios, 3. ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuel U cxembl: «Pasmenbl 3konoruu», «Metoabl 3kojorum», «CxemMa MOHHTOPHHra OKPYIKAroIlei
CpebD».

JlaGopaTopHas padora «/I3yyeHre METOIOB SKOJIOTHYECKUX UCCIICTOBAHUI.

Tema 7. Opranusmsl 4 cpea 00UTAHMSA

Okonorndyeckue (akTopsl U 3aKOHOMEPHOCTH MX neiicTBus. Knaccudukanus skonmornyeckux (hakTopos:
abuortnyeckue, OMoTHYeCcKHe, aHTpororeHHble. OOIIUE 3aKOHOMEPHOCTH JIEHUCTBHS IKOJOTMYECKHX (HaKTOpPOB.
[MpaBuno munumyma (K. Ilnpenrens, 10. JIu6ux). TonepanTHOCTh. DBpHOHOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBbI.

Aobunoruueckue ¢axrtopel. CBeT Kak dKojorudeckuit dakrop. JleficTBHEe pa3HBIX YYacTKOB COJHEYHOTO
CIIEKTpa Ha OPTaHU3MBbI. DKOJIOTHUECKUE IPYIIbI PACTEHUH U )KUBOTHBIX 110 OTHOIIEHHIO K cBeTy. CUTHanbHas poJib
ceera. doTonepuoausm.

Temneparypa kak skosiormdeckuil dakrop. JleiicTBue Temneparypbl Ha opraHu3Mbl. [loiikuIOTEpMHBIE M
TOMOWOTEPMHBIE OPIraHU3MBlL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skostoruueckuii axrop. IlpucnocoOnenus pacteHui K MoAAep KaHUIO BOAHOTO OajaHca.
Knaccugukarus pacteHui o oTHOIIEHHIO K Bojie. [IpucrnocobieHns sKUBOTHRIX K H3MEHEHHIO BOJHOTO pEXHUMa.

Cpenpl OOWTaHUS OPTaHU3MOB: BOJHAS, HA3eMHO-BO3AYIIHAS, IOYBEHHAs, ITIyOMHHAs IOANOYBEHHAS,
BHYTpHOpraHW3MeHHas. (DPU3MKO-XMMHUYECKHEe OCOOEHHOCTH cpen oOuTaHus oOpraHu3MoB. IIpucrnocobienus
OPTraHU3MOB K HU3HH B Pa3HBIX Cpeaax.

Buonormueckue putmbl. BHemHme u  BHyTpeHHHME pUTMBL. CyTOUHBIE U TOAWYHBIE PHUTMBI.
ITprucnocoGneHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSM YCIIOBHH JKU3HU.

Kuznenusle popmbl opranu3moB. [loHsTue o xxu3HeHHOH (opme. XKu3HeHHbIE GOPMBI pacTeHUil: 1epeBbs,
KYCTapHHMKH, KYCTapHMYKH, MHOTOJIETHHE TpPaBbl, OJHOJNETHHE TpaBbl. JKu3HeHHbIE (OPMBI KHUBOTHBIX:
THAPOOHOHTBI, F€OOUOHTHI, 23pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue hakTopsl. Buabl OMOTHYECKHX B3aUMOICHCTBHUIT: KOHKYPEHIIHS, XUIIIHUIECTBO, CAMOHO3 U €T
¢opmer.  [lapasutusM, Koomepamusi, MYTyalu3M, KOMMEHCAIM3M (KBapTUPAaHTCTBO, HaXJIEOHHYECTBO).
Herpoduueckue B3amMopeicTBus (Tommdueckue, (opudeckne, Qabpuyeckue). 3HaueHHE OHOTHYECKUX
B3aMMOJICHCTBHIA IS CYIIECTBOBAHISI OPTaHU3MOB B cpefie oonTanus. [[puHINIT KOHKYPEHTHOTO UCKIIFOYCHHUS.

JdeMoHcTpanuun

Tabauie! 1 cxeMbl: «JKonorndeckne pakTops», «CBETOBOH CIIEKTP», « IKOJIOTHIECKHIE TPYIIIIEI JKHBOTHBIX
M0 OTHOIIEHUIO K CBETY», «TeIIOKPOBHBIC >XHUBOTHBIEY», «XOJIOIHOKPOBHBIE >KHBOTHBIE», «DH3MOIOTHIECKHE
aJanTanuy JKUBOTHBIX», «Cpensl oOWTaHWS OpraHm3MoBy», «buomormdeckne puTMBDY, <«OKu3HEeHHBIE (OPMBI
pacteHmit», «KuzHeHHbIE (GOPMBI KUBOTHBIXY», «IKOCHCTEMA IIMPOKOIUCTBEHHOTO JIecay, « IKOCHCTEMa XBOMHOTO
necay, «llermn nmutanusy, «XunHIIECTBOY, «Ilapasutuzmy», «KoakypeHusn», «Cumomo3y, «KoMMeHcamm3m.

O6opynoBanue: repbapuyl pacTeHWH W JKUBOTHBIX, TPUCIOCOONEHHBIX K BIUSHUIO Pa3THYHBIX
HKOJIOTHUECKUX  (DaKTOpPOB, TepOapuy CBETONIOOMBBIX, TEHENIOOMBBHIX W  TCHEBBIHOCIWBBIX  PACTEHUIA,
CBETOMIOOMBEIC, TEHETIOONBEIE 1 TEHEBBIHOCIUBBIE KOMHATHBIE PAaCTEHUS, repOapruil U KOJJICKIINH TEIUIOIOOMBBIX,
3UMOCTOMKHNX, MOpPO30YCTOMUYMBBIX pACTEHHUH, Wydelda NTHII W 3Bepeid, repOapuu pacTeHHH, OTHOCSIIHNXCA K
rurpoguram, kcepopuraM, Me3opuTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIINU KUBOTHBIX, OOUTAFOIINX
B Pa3HBIX Cpeiax, repdapuy M KONIEKIUHN PACTCHUI M )KMBOTHBIX, 00JIaJalOMINX YepTaMHU MPHUCIIOCOOICHHOCTH K



CE30HHBIM M3MEHEHMSIM YCIIOBUI JKH3HHM, repOapuu M KOJUIEKLUUH PACTEHUH W JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX
(hopM, KOJIEKIINH KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX OMOTHYECKUX B3aUMO/ICHCTBUIX.

JlabopaTopHas pagora «BbIsiBIeHHE PUCTIOCOOIEHHI OPraHU3MOB K BIIUSIHUIO CBETa».

JlabopaTopHasi padora «BpIsiBIeHHE NpUCTIOCOOIEHUI OPraHU3MOB K BIHSHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6oTa «AHaTOMHUYECKHE OCOOEHHOCTH PAaCTeHUI U3 Pa3HBIX MECT OOUTaHUS».

Tema 8. DKkoJ10TUsI BUAOB U MOMYJISIIUIM

OKOJIOTHYECKUE XapaKTepPUCTUKU romyssiuuy. [lomymsnus kak —Ouonmormyeckas cucrema. Poib
HCOJTHOPOJHOCTH  Cpefbl, (U3UYECKUX OapbepoB U OCOOCHHOCTEH OHOJIOTMH BHUIOB B (OPMHPOBAHHH
MPOCTPAHCTBEHHON CTPYKTypbl mnomynsanuil. OCHOBHBIE IOKa3aTeNd MOMYJSALUM: YHCICHHOCTb, IIOTHOCTb,
BO3PACTHAs U MOJIOBas CTPYKTYpa, POXKJAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIUSL.

Oxonorudeckas CTpykTypa momyisaiuu. OLieHKa UYUCIEHHOCTH HONyJsnud. J[MHaMuKa MOMyNAlud U eé
perymsanus. buorndeckuit noreHuuan mnomynauud. MojenupoBaHue AMHAMHUKU mnomymsuuu. Kpusele pocta
YHCJICHHOCTH IOy isiiuy. KpuBble BBDKMBaHMS. Perymsius 4uciIeHHOCTH MOMyJISIIUil: poib (GakTOpPOB, 3aBUCAIINX
Y HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUIOB (- u K-cTparerum).

[onsiTre 006 sKonorumueckoil Hume Buaa. MecrooOutaHue. MHOromMepHasi MOJIENIb 9KOJOTMYECKONW HHUIIN
Jx. . XatunHcona. Pasmepsl akonoruueckoil Humy. IloTeHnuansHas u peanu3oBaHHast HULIY.

Bun xaxk cuctema mnomymsanuid. Apeansl BUAOB. BuIBl M HMX JKHU3HEHHBIE CTpaTerHH. DKOJIOTHYECKUE
OKBUBAJICHTHI.

3aKOHOMepHOCTI/I IIOBCACHUS U Mnrpaunﬁ J)KUBOTHBIX. Bronornyeckue nHBa3uu YYKEPOAHBIX BUIOB.

JdeMoHCcTpanuu

IToprper: Jx. M. XaTuuHCOH.

Tabmuubl ¥ cXeMbl: «JKOJOTMYECKHE XapaKTEPUCTHKH IOMyJsiiuu», «[IpocTpaHCTBEHHas CTpyKTypa
TMOMYJIALIUN D, ((BOBpaCTHI)IC nmApaMyUuabl OOITYJIALINN, ((CKOpOCTI) 3aCCJICHU NOBCPXHOCTHU 3emin Ppa3JIMYHbIMU
opranuzmMammy, «Mogenb 3xonoruueckoit Humu [Jx. M. Xatunnconay.

Ob6opynoBanue: repbapuu pacTCHUHN, KOJICKIMH KHUBOTHBIX.

JlaboparopHas pagora «IIpucrnoco0ieHus ceMsiH pacTeHUH K PacCEICHUION.

Tema 9. Jkos0rus co00MIeCTB. IKOIOTHYECKHE CHCTEMBI.

Coo0uiecTBa oprann3MoB. brorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B OMOLIEHO3E.

Oxocucrema Kak oTkpbITas cuctema (A. J[x. Terncan). @yHKIMOHATBHBIE OJOKH OPraHU3MOB B 9KOCHCTEME:
MPOJIYUEHThI, KOHCYMEHTBI, peayleHTsl. Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetu. AOMOTHYECKHE OJIOKH
skocucTeM. [10oUBBI M HJIBI B DKOCUCTEMAX. prFOBOpOT BCHICCTB U MMOTOK DHEPI'UH B IKOCUCTEME.

OCHOBHBIE TTOKa3aTeIN YKOCHCTeMBI. bromacca 1 mpoayKIust. DKOIOTHIecKue MUPaMHUIbI Yucesl, OMOMacCh
U DHEPIruu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HampaBieHHBIE 3aKOHOMEPHBIE
CMEHBI COOOIIECTB — CyKIeccHH. llepBHYHBIE M BTOPHYHBIE CYKLIECCHMM M HUX HPUYMHBL. AHTPONOTCHHBIE
BO3ACUCTBHU Ha cykueccud. KnmmakcHoe coobmiecTBo. buopazHooOpa3ue M MOJHOTa KPYroBOPOTa BEUIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

ITpupoaHbIe IKOCUCTEMBL. DKocucmeMbl 03Ep U peK. IKocucmemsbl Mopeli U OKeaHos. IKocucmemsbl MyHOP,
Jlecos, cmeneli, NyCmulHb.

AHTpOTIOTEHHBIE HIKOCHUCTEMBI. ArposKocucTeMa. ATpoIeH03. Paznuuuss MexIy aHTPONOT€HHBIMH U
MPUPOIHBIMH SKOCUCTEMaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opockas diopa u payna. CuHaHTpOIH3aLUs
ropoJcKoi ¢ayHsl. bronornueckoe u X03HCTBEHHOE 3HAYEHUE arPOSKOCHCTEM U yPOOIKOCHCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHMS OCHOBHBIX B3aMMOACHCTBHA OpraHM3MOB B JKOCHCTeMax. Poib
Kackaono2o apgexma u 8ud06-30upuxamopos (Kiouesvix 6udo8) 6 GyHukyuonuposanuu sxocucmem. IlepeHoc
OHECPTUU U BEHICCTB MEKAY CMEXKHBIMH 3KOCHCTEMAaMU. Y cTOHYUBOCTD OpraHu3MOB, HOHyJ’[ﬂHI/Iﬁ U 3KOCHCTEM B
YCIOBUAX €CTCCTBCHHBIX 1 AaHTPOIIOIC€HHBIX BOS]ICﬁCTBI/Iﬁ.

Mexanuzmol  6030eticmeus  3a2pASHEHUU  PA3HLIX MUNO08 HA  CYOOPSAHUSMEHHOM, OpP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCHEMHOM  VYPOBHAX, OCHOBbl IKOJOSUUECKO20 HOPMUPOBAHUA  AHMPONOSEHHO20
6030eticmaus. MeToq0I0THsI MOHUTOPHUHTAa €CTECTBEHHBIX M aHTPOTIOTEHHBIX Y9KOCHCTEM.

JdeMoHcTpanuun

Ioptpert: A. JIx. Tercun.

Tabmuer u cxembl: «CTpykTypa OnomeHo3a», «DKOCHCTeMa IIHPOKOIUCTBEHHOTO Jiecay, «IKOCHCTeMa
XBOMHOTO Jieca», «OyHKUMOHAIBHBIE TPYIIBI OPraHU3MOB B dKOCUCTEME», «KpyroBOpoT BELECTB B 3KOCUCTEMEY,
«llemn mutaHus (TMacTOWIIHAS, OETPUTHAsN)», «DKOJOTHYECKAs MUPAMHJA YHCEN», «IKOJIOTHYECKas MUpamMHIa
OmoMaccel», «ODKoJIOTHUYeCKass mupaMmuiaa J3Heprum», «OO0pasoBanme Oomotay, «llepBuuHas cykueccus»,
«BoccTaHoBIIeHHE Jeca MOcie TOXapay, «DKOCHCTEMa 03epay, «ArpomeHo3», «KpyroBopoT BemecTB W IOTOK
SHEPTUH B arporeHo3e», «lIpumepsr ypooskocucTem».



OOopynoBanue: repOapuu pacTeHMH, KOJUIEKLIMM HACEKOMBIX, 4Yydesa NTUIl W 3Bepei, repbapuu
KyJIbTYPHBIX ¥ AUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3ydeHue u onucanue ypooIKOCUCTEMBI.

JlabopaTtopnasi pabGora «l3yueHne pa3HOOOpa3Hsi MEJKHX IIOYBCHHBIX UJIEHHCTOHOTHX B pPa3HBIX
9KOCUCTEMAX).

IKeKypenst «IKCKypcHsi B TUIIMYHBIA OuoreoneHo3 (B nyOpaBy, Oepe3HsK, ebHUK, HA CYXOJOJIbHBIN MU
MOWMEHHBIH JIyT, 03epo, O0JI0TO)».

IKeKypenst «IDKCKYpeus B arpodKochcTeMy (Ha 110JIe MIIH B TEIIMYHOE XO35HCTBO)Y.

Tema 10. Buocdepa — rnodanbHast IKOCHCTEMA

Buoctepa — obmermnanerapHast 00oj04ka 3eMid, Tl CYLIECTBYET WJIM CYILECTBOBala KU3Hb. Pa3zBurne
npescTaBiIeHui o 6nocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o 6uocdepe. Obnactu 6nocheps: u eé
coctaB. JKuBoe BeriecTBo 6Mocdepsl 1 ero GyHKIHH.

3aKOHOMEPHOCTH cyIecTBoBaHUs Ouochepsl. OcoOeHHOCTH OHOC(ephl Kak TIOOATBHON SKOCHCTEMEI.
Junamudeckoe paBHoBecue B 6nocepe. KpyroBopoThl BeliecTB U OHOT€OXMMHUUYECKHE LMK (Yriiepoaa, a3oTa).
PutmuuHOCTB siBNeHHI B Ouocdepe.

3onanbpHOCTH Ouochepsl. [lonsTue o 6nome. OCHOBHBIE OMOMBI CYIIN: TYH/ApPa, XBOHHBIE Jieca, CMEIIaHHbIC
Y IIUPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, ITyCThIHYU, TPOIIMYECKHUE Jieca, BRICOKOTOphs. Kimmar, pacTutenbHbIN
Y )KMBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa u QpyHKIHS )KUBBIX CHCTEM, OIIEHKAa UX PECYPCHOI0 MOTEeHIHana 1 OnochepHbIX GpyHKIUH.

JdeMoHCcTpanuu

IToptpetsr: B. U. Bepnanckuit, 9. 3rocc.

Tabmuubl u cxemsl: «l'eocdepst 3emum», «KpyroBopor azora B mpupoae», «KpyroBopoT yriepona B
npupoje», «KpyroBopor kuciopoaa B mpupone», «KpyroBopot Boxasl B mpupopae», «OCHOBHbIE OHOMBI CYIIN»,
«Knumatuyeckue nosica 3emmnun», «TyHnpa», «Tairay, «Cmermannsiit necy, «llupokonncTBeHHBIH ec», «CTenby,
«CaanHay, «IlycTeiHa», «Tponudeckuii gecy.

Ob6opynoBanue: repbapuy pacTCHUHN pa3HbIX OMOMOB, KOJUICKIIMU KUBOTHBIX.

Tema 11. YesioBek U OKpY:KaIOLIas cpeaa

OKoJIOTMYeCKUe KPU3UCHI U UX NPUYUHBL. Bo3zeiicTBue 4yenoBeka Ha Ouocdepy. 3arpsi3sHeHHE BO3IYLIHOW
cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOW cpeabl. OXpaHa BOJHBIX pecypcoB. Paspymienue moussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONOreHHOE BO3/CHCTBUE HA PACTHTENBHBIM M XKHMBOTHBIH MHp. OXpaHa pacTUTEIBHOTO U )KUBOTHOTO
mupa. OCHOBHBIE TPUHIMIIEI OXpaHbl Npuponsl. KpacHele kHurH. Oco0o oxpaHseMble NMPUPOIHBIE TEPPUTOPUH
(OOIIT). borannueckue caabl ¥ 300JI0TMYECKHUE TTAPKH.

OCHOBHBIE ~ TPUHLMUIIBI ~ YCTOWYMBOIO  Pa3BUTHs  4YeJOBeYecTBA M NPUPOJBL.  PalnoHaibHOE
MPUPOOIOIH30BAHUE M COXPAHEHHE OHOJOTHUYECKOro pa3HooOpasus 3emiin. OO0IIue 3aKOHOMEPHOCTH II100aIbHBIX
9KOJIOTUUECKHX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOI'O KPU3UCA U €r0 BEPOSITHBIE MOCIIE/ICTBUSL.

Pa3BuTHe METOI0B MOHMTOPHHIA PAa3BUTHS ONIACHBIX TEXHOI'CHHBIX NpoleccoB. CucmemHblie uccied08anus
nepexooa K pecypcocbepezaioweii U KOHKYPEHMOCHOcoOHoU dHepeemure. buonozuyeckoe pasnoobpasue u
buopecypcvl. Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K ungopmayuu no
COCMOSIHUIO OMOENbHbIX U008 U IKocucmem. OCHOBbI IKOpeabuIUmMaAyuU Kocucmem U cnocobos 6opvdLL C
ouonoepescoeHusMU. PekoncmpyKyus MOpCKUX u Ha3eMHbIX IKOCUCTEM.

JdeMoHCcTpauuu

Tabmuipl 1 cXxeMbl: «3arpssHeHHe aTMochepbl», «3arps3HeHne TuApocepb», «3arps3HEHUE IMOYBBIY,
«[TapaukoBsIf 3P dexT», «Ocobo oxpaHsIeMble IPUPOIHBIE TEPPUTOPUI», «MOIETH YIPABIAEMOTO MHPay.

O6opynoBanue: (otorpadguu oxpaHsIeMbIX pacTeHMH W KUBOTHBIX KpacHoit kHuru Poccuiickort ®enepamnmn,
KpacHoii kHuru peruosa.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'UX HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMIYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOEHHS OOYYaIOIIMMMCS MPOTPAMM CPEIHETO
o01ero 006pa3oBaHus: JINYHOCTHBIE, METAIIPEAMETHBIC 1 IPEAMETHBIC.

B cTpyKType JNHMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS INMPOTPaMMBbl 110 OHOJIOTHH BBIAEIEHBI CIETYIOIINE
COCTaBJIAIOLINE: OCO3HaHWE OOYYaIOMIMMHCS POCCHHCKOW TPaKTaHCKOW MISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSATENILHOCTH M CaMOONPENENCHHIO, Haiuuue Momueayuu K OOy4YEeHHIO OHOJIOTHH,
yerenanpasieHnoe pazeumue BHyTPEHHUX yOSKIESHUH JINYHOCTH Ha OCHOBE KIIIOUYEBBIX LIEHHOCTEH U HCTOPUUECKHUX
TPaauUHMH Pa3BUTH OMOJIOTHYECKOTO 3HAHHS, 20MOGHOCHb U CNOCOOHOCHb 00yYalOUIUXCsl PYKOBOJICTBOBATHCS B
CBOEI1 IeSTENEHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHU, ITPUCYIIIUMH CUCTEME OHOJIOTHYECKOTO 00pa3oBaHus,
Hanuyue npagoCcoO3HAHUs SKOJIOTMIECKON KYIBTYPbI, CHOCOOHOCMU CA8UMb TIENH ¥ CTPOUTD )KU3HEHHBIE TIaHbI.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHMSI NPOTPaMMBbl 10 OHMOJIOTMH JOCTHraroTCsi B €IWHCTBE Y4eOHOH u
BOCTIUTATEIbHON JEATENbHOCTH B COOTBETCTBHM C TPAJULIHUOHHBIMU POCCHUICKHMMH COIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH W JIyXOBHO-HPaBCTBEHHBIMH IICHHOCTSMH, NPUHATBIMH B OOILIECTBE IpaBWIAMH M HOPMaMH
MOBE/ICHHS M CIIOCOOCTBYIOT TIpOIieccaM CaMOIIO3HAHMS, CAMOBOCIIMTAHHSI U CAMOPA3BUTHS, Pa3BUTHUS BHYTPEHHEH
MO3ULMK JUYHOCTH, MAaTPUOTH3MA M YBAXKEHHMA K 3aKOHY U IPABOMNOPAIKY, YEJIIOBEKYy TpyAa M cTaplieMmy
MOKOJIGHUIO, B3aUMHOTO YBaXEHHs, OEpeXHOTO OTHOUICHHS K KyJIbTYPHOMY HACICAHMI0O U TPaTUlUAM
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepannu, Npupojie U OKpyKarolleil cpene.

JImuHOCTHBIE pe3ynbTaThl OCBOEHHS y4deOHOro mpenmera «buoorus» MOMKHBI OTpaXkaThb TOTOBHOCTH U
CIOCOOHOCTh 00Y4YaIOIIMXCSl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOM
LEHHOCTHBIX OPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOEKIEHHH, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM LEHHOCTSIM
pPOCCHICKOTrO 0O0IIeCTBa, pacUIMpPEeHUE JKU3HEHHOTO OIBbITa W ONbITa JAEATEIBHOCTH B MpoOLEcCe pean3alnuu
OCHOBHBIX HallpaBJIEHUH BOCTIUTATEIbHOH AESTEIHHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIHMK OOY4YalOIIerocss KaKk aKTHBHOTO M OTBETCTBEHHOIO UJeHA
poccuiickoro oomecTBa;

0CO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00513aHHOCTEH, yBa)KeHHE 3aKOHA U IIPABOIOPS/IKA,;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM MAEATENPHOCTH MPH CO3JaHMM YYEOHBIX IPOEKTOB, pEIICHUU
y4eOHBIX U T03HABATEIBHBIX 3124, BBINOJHEHUH OHOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENeNiATh COOCTBEHHYIO INO3UIIMIO MO OTHONICHHIO K SBJICHHAM COBPEMEHHOHN XH3HH U
OOBSIICHATS €€;

YMEHHE YYUTHIBATh B CBOMX JIECHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBUS JIOJNEH C
pa3HBIMH YOeXKIEHUSIMH, KyJIbTYPHBIMH IICHHOCTSMH M COLMAIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIpOIleCCE COBMECTHOTO BBINOJHEHUS Yy4YeOHBIX, IMO3HABATENBHBIX H
HCCIIEIOBATEIbCKUX 3a/a4, YBaXKUTEIBHOTO OTHOIICHHS K MHEHHIO ONIIOHEHTOB IPH OOCYKACHHH CIIOPHBIX
BOIIPOCOB OHOJOTMYECKOTO COEPIKaHUS,;

FOTOBHOCTb K T'YMaHUTapHOH! U BOJIOHTEPCKOU JESATEIILHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTh POCCHHCKON IPa)KAaHCKON MAESHTUYHOCTH, TATPUOTH3MA, YBAXKEHUsI K CBOEMY Hapoay,
4YyBCTBa OTBETCTBEHHOCTU Iepen PoauHOMN, roprocTu 3a CBOM Kpal, cBOX PoauHy, CBOHM SI3BIK U KYyJIBTYpY,
MPOIIIOE W HACTOSIIIEe MHOTOHAIIMOHAIFHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIEHWE K IMPHPOJHOMY HACIEAWI0O W TMaMITHHUKaM TPHPOJBI, AOCTIXEHHSAM Poccum B
HayKe, HCKYCCTBE, CIIOpTe, TEXHOJIOTHUSX, TPYE;

CHOCOOHOCTH OIICHMBATH BKJIAJ POCCHHMCKHAX YYEHBIX B CTAHOBIICHHE W PAa3BUTHE OHMOJIOTHH, MOHUMAaHHSI
3HAa4YeHHsI OMOJIOTUH B MTO3HAHNH 3aKOHOB ITPUPOIB, B )KU3HHU YEIIOBEKA U COBPEMEHHOTO O0IIECTBA;

nperHas yoex1€HHOCTh, TOTOBHOCTH K CITYKEeHHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTS 3a €ro Cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

O0CO3HaHHE JyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO TIOBE/ICHUS;

CHOCOOHOCT OIIGHMBATh CHUTYAIMI0O W TPHHAMATh OCO3HAHHBIE DPEIICHHS, OPHEHTHPYICh Ha MOpPaIbHO-
HpPaBCTBEHHBIE HOPMBI ¥ IEHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUNBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIICHWE K CBOMM DOAMTENISIM, CO3JAaHHI0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS
LIEHHOCTEN CEMEMHOMN KU3HU B COOTBETCTBUU C TPaIuLUIMU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:



JCTETHYECKOE OTHOIICHHE K MHUPY, BKJIFOUYast 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOI'O TBOPYECTBA, CIIOPTA,
TpyZia, OOIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE SMOLMOHAIBHOTO BO3ICUCTBHS )KUBOM MPUPO/IBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XCHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE MPOSIBIATH KauecTBA TBOPUECKOM
JMYHOCTH;

5) ¢usuueckoro BocnuTaHUsA, (OPMHPOBAHUS KYJIBTYPHI 30pPOBbS H JIMOIHMOHAJILHOIO
OnaromoJyqus:

NMOHMMaHKWE M peaiu3anus 3J0pOoBOro M Oe30macHOro o0Opasza >KU3HHM (310pOBOE NMUTAaHHUE, COOJIOICHHE
TUTHEHUYECKUX TpaBWI M HOpPM, COAlaHCUPOBAaHHBIM PEXUM 3aHATHH M OTIbIXA, peryisipHas Qu3ndeckas
aKTHBHOCTH), OEpEeXHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLICHUS K COOCTBEHHOMY (H3MYECKOMY H
TICUXUYECKOMY 3/I0POBbIO;

MOHMMaHKE [IEHHOCTH IPaBWJI HHANBUAYaJIBHOTO U KOJUIEKTHBHOTO 0€30MacHOTO TMOBEJICHUS B CUTYaIMIX,
YIPO’KAIOLINX 3/I0POBBIO M )KU3HH JIOJEH;

OCO3HAaHHE TIOCIEJCTBUH M HENPHATHS BPEIHBIX INPHUBBIUEK (YMOTPEOJIECHUSI ajKOroys, HapKOTHKOB,
KypeHus);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0Io0ue;

TOTOBHOCTh K aKTHBHOW JEATENHOCTH TEXHOJOIMYECKOW M COIMAIBLHON HAaIpaBICHHOCTH, CIOCOOHOCTD
MHHIMHPOBATh, IUIAHKPOBATh U CAMOCTOSITENILHO BBIOJHSITH TAKYIO JEATEbHOCTS;

HHTEPEC K pa3IndHbIM cdepam MpodeCCHOHATIBHOMN AITEIBHOCTH, YMEHHUE COBEPIIAThH OCO3HAHHBIN BHIOOD
Oyayueii mpodeccuu U pean30BbIBATH COOCTBECHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO ¥ CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEil KHU3HU;

7) 3K0JI0rN4€eCKOr0 BOCIIMTAHUSI:

OKOJIOTMYECKH 11eIec000pa3Hoe OTHOIIEHHE K IPUPOAE KaK HCTOYHHMKY J>KM3HM Ha 3emie, OCHOBe eé
CYIIECTBOBaHUS;

TMIOBBIIICHHE YPOBHS SKOJIOIMYECKON KYJIbTYphI: IPHOOPETEHUE OIBITA IJIAHUPOBAHKS IIOCTYIKOB ¥ OLEHKH
MX BO3MOXHBIX MOCJIEACTBUIM AJIsl OKPYXKAIOLIEH Cpe/bl;

0CO3HaHHE I100aIFHOTO XapaKTepa 3KOJIOTHYECKUX NPOOJIEM U IyTeil X peLICHUs;

CIIOCOOHOCTh MCIIOJIb30BaTh NpPHOOpeTaeMble NPH M3YYE€HHH OMOJIOTMU 3HAHUS M YMEHUs NPH PELICHUH
npoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM MPHPOJIONONIBL30BaHUEM (COOJIOJICHUE IMPaBUII MOBEJICHHS B HPHUPOJIE,
HarpaBJeHHbIX Ha COXpPaHEHHE PABHOBECHS B DKOCHCTEMAX, OXpaHy BHIOB, IKOCHCTEM, OHochepbl);

AKTUBHOE HENpPUATHE JEHUCTBUM, MPUHOCAIIMX BpeJ OKpYXawolled NpUPOJHOM cpele, yMEHue
MPOTHO3UPOBaTh HEOJIArONPUSATHBIEC SKOJOIMYECKUE MOCIIEACTBHS IIPEIPHHAMAEMbIX JIEHCTBUI M MPEIOTBpaIlaTh
uX;

HaJlMYhe Pa3BUTOTO HKOJOIMYECKOI'O MBIIUICHHS, OJKOJIOTHYECKOH KyJbTYphl, OMbITa JEATeIbHOCTH
9KOJIOTMUECKON HAaNpaBiIeHHOCTH, YMEHHs PYKOBOJICTBOBAThCS MMM B IO3HABATENbHOH, KOMMYHHKATHBHOW U
COLIMAILHOMW TPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOM /IS TEIbHOCTH YKOJIOTHUECKON HAPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HayKH H
OOIIIECTBEHHOM MPAaKTHKH, OCHOBAaHHOTO HA JAMANOTe KYJIbTYpP, CIIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUpE;

COBEPLICHCTBOBAHHE SI3bIKOBOIl M YMTATENBCKOW KYJBTYPhI KaK CPEJICTBA B3aUMOJCHCTBHS MEXIY JIIOJAbMH
Y TIO3HAHHS MHPA;

NOHMMaHKe creuudukn OMOJOTMH KaK HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUM PALMOHAIBHOTO
HAYYHOTO MBIIIJICHUS, CO3/IaHUU LIEIOCTHOTO TPEJCTABICHHs 00 OKPY)KAIoIeM MHPE Kak O €IUHCTBE IPHPO/IbI,
YyeioBeKa W OOLIEeCTBa, B MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIlIeHUH Mpo0JIeM COXpaHEeHHs MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCTh B 3HAUUMOCTH OWOJIOTMH JUIS COBPEMEHHOW NHMBIIM3AIMH: O00ECHEUeHUs] HOBOIO YPOBHSI
pa3BUTHsI MEIUIMHBI, CO3JaHHE IEPCHEKTUBHBIX OHOTEXHOJIOTHH, CIOCOOHBIX pEUIaTh PEeCcypcHble MpPOOIEeMbI
Pa3BHUTHsI YEJIOBEUECTBA, IOMCKA ITyTeH BbIXOJA U3 MI0OATBHBIX KOJIOTHYECKHUX MPoliieM 1 oOecrieueH s nepexoaa
K YCTOHYMBOMY Ppa3BUTHIO, PALMOHAIBLHOMY HCIIOJIb30BAHUIO IPUPOJIHBIX PECYpcOB U (OPMHPOBAHMIO HOBBIX
CTaH/IapTOB )KU3HHU;

3aMHTEPECOBAHHOCTh B IIOJIyYCHHH OHOJIOTHYECKMX 3HAHWIA B LENAX MOBBIIICHUS OOLICH KyJIbTYpHl,
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIMOHAIBHONW TPaMOTHOCTH OOY4YaIOIINXCS,
(hopMupyeMoii pu U3y4eHUH OHOJIOTHH;

MOHMMaHHE CYLIIHOCTH METOJOB TIO3HAHUS, HCIOJIB3YEMbIX B ECTECTBEHHBIX HayKaxX, CIOCOOHOCTH
UCTIONIb30BaTh MOJTyYaeMble 3HAHMS JUIA aHAJIN3a U OOBSICHEHUS SIBICHUH OKPYKAIOIETO MHUPA M MPOUCXOISIINX B



HEM H3M€HeHHﬁ, YMEHUE A€1aTh 000CHOBaHHBIE 3aKIIOUEHUS Ha OCHOBE Hay4YHBbIX (baKTOB 1 UMCIOIUXCA JaHHBIX C
[CJIbIO MOJYYCHUSA JOCTOBCPHBIX BHIBOOOB,

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIONB30BaTh OMOJIOTHMYSCKUE 3HAHMS JUIA peIICHUA np06neM B pCajibHBIX
JKU3HCHHBIX CUTYyalluAX;

OCO3HAaHHUC LHEHHOCTH Hay'{HOI\/'I JACATCIBHOCTH, T'OTOBHOCTb OCYHICCTBJIATDH IMMPOCKTHYIO n
HCCIICA0BATCIIbCKYIO JCATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIEC;

TOTOBHOCTbH M CITOCOOHOCTD K HECOPEPLIBHOMY 06pa30BaHI/IIO u caMoo6pa30BaHmo, K aKTUBHOMY NOJY4YCHHUIO
HOBLIX 3HAHUI 10 OMOJOTUH B COOTBETCTBHH C KU3HEHHBIMU HOTpe6HOCT§IMI/I.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTanpeqMeTHbIC pe3yabTaThl OCBOCHUS YYeOHOTro mpeamera «BHONOTHs» BKIIOYAKOT: 3HAYUMBIC IS
(hopMUpPOBaHUS MHPOBO33PCHHS 00YYAFOIIUXCS MEKIAUCIUIUTHHAPHBIC (MEXKIIPSIMETHBIC) OOICHAYYHBIC TTOHATHS,
OTpaXalollie ICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHENU(UKY METOJOB MO3HAHMS, HCIOJB3YEMBIX B
CCTECTBCHHBIX HayKaX (BEHICCTBO, DHEPTHUs, SBICHHE, MPOLECC, CHCTEMa, HAYYHBIA (haKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsA, HCCICAOBaHUE, HAOIIOAEHHE, W3MEpPeHHe, OKCIEpUMEHT U JpyTue);
YHHBEpCaJbHbIC yducOHbIC NEHCTBHs (IMO3HABATEIBbHBIC, KOMMYHHUKATHBHBIC, PErYJIATHBHBIC), 00CCIICUUBAIOIINE
dbopmupoBanue (YHKIIMOHATBHONH TPAMOTHOCTH M COIMAIbHON KOMIIETCHIIMH OOYYaroIUXCs; CIIOCOOHOCTH
00yyaromuxcs HCIOIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUSA U YHUBEpPCANbHBIC
yueOHbIe TeHCTBUS B IO3HABATEIBHOM U COIMAIBHOMN MPaKTHKeE.

B pesynbrare m3yueHus OHONOTHHM Ha YpPOBHE CpeJHEro oOIero oOpazoBaHus y oOydaromierocs OyIayT
c(hOpMHUpPOBaHbl TO3HABATEIbHBIC YHUBEPCAJbHBIC YUCOHBIC JCHCTBHS, KOMMYHUKATHBHBIC YHHBEpPCAJIbHBIC
y4eOHbIC ICHCTBUS, PETYIATHBHBIC YHUBEPCATIbHBIC YUeOHBIC JCHCTBUS, COBMECTHAS JACSITEIBHOCTb.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS IPOTPAMMBI CPETHET0 001Iero 00pa3oBaHusl JOIDKHBI OTPaXKaTh:

OByajieHle YHHBEPCATbHBIMH YUeOHBIMM MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJOruYecKue 1eiicTBHN:

CaMOCTOATENHHO (POPMYJIMPOBATH U aKTYyaJIM3UPOBATh NPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIONb30BaTh MPU OCBOCHUHM 3HAHWM MPHUEMBI JIOTUYECKOTO MBINIJICHUs (aHalv3a, CHHTE3a, CPaBHEHMUS,
kinaccupuKanuy, 00O0OIIEHHS), PACKPBIBATH CMBIC] OHOJIOTHYECKUX TMOHATHH (BBIACIATH HX XapaKTePHBIC
MPU3HAKHU, YCTAHABJIMBATH CBSI3U C IPYTUMHU MOHSATUSIMHK);

OTIPEJICNIATH LIEIH ACeATeIHLHOCTH, 3a/aBasi apaMeTphbl U KPUTEPUHN X TOCTHIKEHUS, COOTHOCUTH PE3yJIbTaThl
JIEATENBHOCTH C MOCTABIEHHBIMH TEJISIMH;

HCIIOJIb30BaTh OUOJIOIMYCCKHE MOHATHS I 00bsICHEHHUs (DAKTOB U SBJICHUHN KUBOW PUPOJIBI;

CTPOUTH  JIOTUYECKUE PpACCYXJeHHUsS (MHIYKTHBHBIE, JEAyKTHBHBIE, TIO0 aHAJOTHH), BBISBIATDH
3aKOHOMEPHOCTH M MPOTHBOPEUYHS B PACCMATPUBACMBIX SBJICHHUAX, (DOPMYITHPOBATH BHIBOIBI U 3aKITFOUCHHS,

MPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JJIsi MPEACTaBICHHs CYIIECTBEHHBIX CBSI3€ M OTHOIIEHUH B
M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TakKe MPOTUBOPEYH Pa3HOTO pOJa, BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX UCTOYHUKAX;

pazpabareiBaTh IUTAH peIIeHWsT TPoOJeMbIl C yUETOM aHAIM3a UMEIONIMXCS MAaTepHAIbHBIX H
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBHI B JEATEIHHOCTh, OIEHMBATh COOTBETCTBUE PE3YJILTATOB IEJSIM, OLIEHWBATH PUCKH
MOCIIEICTBUN JIESITEILHOCTH,

KOOPJIMHHUPOBATh M BBITIOJHATH PabOTy B YCJOBHSX pPEATbHOTO, BUPTYaJbHOTO W KOMOWHHPOBAHHOTO
B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a3oBbIe HCCIIEIOBATEIbCKHE TEHCTBHS:

BIIAJIETh HAaBBIKAMH y4eOHO-UCCIICIOBATEILCKON W TPOESKTHOW NEATEIbHOCTH, HABBIKAMHU pa3pelIeHuUs
mpo6JeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY MOWCKY METOMOB PEUICHHS NMPaKTHYSCKUX 3a1ad,
MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIONIb30BaTh pa3jMyHble BHUIBI JACSITEILHOCTH 110 TIOJYYEHUIO HOBOTO 3HAHWS, €r0 HHTEPIPETAIWH,
MpeoOpa3oBaHNI0 M MPUMEHEHHUI0 B YYEOHBIX CHUTYallHUsAX, B TOM YHUCIIE TIPH CO3JaHWM YY€OHBIX W COLMATBHBIX
MIPOEKTOB;

(dhopmupoBaTh HAyYHBIH THI MBIIUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBHIMHU TMOHITHIMH M
METOJIaMU;

CTaBUTh W (QOPMYIUPOBATH COOCTBEHHBIE 3aJa4dl B OOPa30BATENbHOW JEATEIHHOCTH M IKU3HEHHBIX
CUTYaIIUsX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJIU3UpPOBaTh 3a/ady, BbIABUIATh TMIOTE3Yy €€ pelleHMUs,
HaXOAUTh apryMEHTHI IJIs JOKAa3aTeIbCTBAa CBOMX YTBEPKACHUMN, 3ajaBaTh IApaMETPbl U KPUTEPUU PELICHHUS;



AQHAIM3UPOBATh TIIOJYYEHHbIE B XOJE€ pEIICHUS 3aJayd pe3yJbTaTbl, KPUTHYECKH OLEHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

OCYLIECTBIISITh EJICHANIPABJICHHBIN TTIOMCK MEPEHOCa CPEICTB U CIIOCOOOB JAEHCTBUS B MPOPECCHOHATBHYIO
cpeay;

YMETb IEPEHOCUTH 3HAHMS B TO3HABATEIBHYIO M ITPAKTHUYECKYIO 00JIACTH )KU3HEESITEILHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeilf;

BBIJIBUI'aTh HOBBIE WJEH, NpeJylaraTb OpUIMHAJIbHBIE MMOJXOJbl U PELICHUS, CTaBUTh NMPOOIEMBbI U 33/1a4H,
JIOIYCKAFOII1E allbTePHATHBHBIE PELICHUSL.

3) pabGorta ¢ nHpopmManueii:

OPHEHTHPOBATHLCS B PA3JIMYHBIX HCTOYHUKAX MH(POPMAIHHK (TEKCTe y4eOHOro MocoOusl, HayYHO -TIOIYJIIPHON
JauTepaType, OWOJOTHYECKHX CIIOBApsIX W CHPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IIHTepHere),
aHAIM3UPOBAaTh HMH()OPMALMIO pa3IMYHBIX BUAOB M (OPM MpPENCTaBICHUS, KPUTUYECKH OIICGHUBATh €&
JIOCTOBEPHOCTh M HENTPOTHBOPEUNBOCTb;

(opMynHpoBaTh 3alpochkl M NPUMEHSTH pPa3IM4YHbIE METOJbl NPU TOMCKE M OTOOpEe OHOJIOrHYecKOn
nHpopmanuy, HeoOXO0IUMOH [UIs BBITTOJIHEHUS YUeOHBIX 33/1a4;

NpUOOpeTaTh ONBIT UCIOJIB30BAHUSI MH(POPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPLIEHCTBOBAThH
KyJIbTYpYy aKTHBHOTO HCIIOJIb30BaHUsI PA3JIMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOATENBHO BHIOMpaTh ONTHMaIbHYIO (hOpMY NpeicTaBieHHs OUOJIOTHYECKOW MH(pOpMaluu (CXEeMBI,
rpaduku, qUarpaMmsl, TaOJIMIBI, PUCYHKHU U JAPYTOE);

UCIIONIb30BaTh HAy4YHBIH $I3bIK B KauecTBE CpeAcTBa INpu pabore ¢ Ouosornueckod HHoOpMarmeit:
OPUMEHSITh XUMHUYECCKHE, (U3UUCCKHE KM MaTeMaTHYeCKHE 3HAKH M CHUMBOJBIL, (OpMyJbl, abOpeBHATYpY,
HOMEHKJIaTypY, UCIIOJIb30BATh U IIPEOOPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATJISITHOCTH;

BJIaIeTh HaBBIKAMH PACIIO3HABaHUS U 3aIUTH MH(POPMAIMU, NHPOPMAIMOHHOM 6€30aCHOCTH JIMUHOCTH.

OBgJjajeHne yHUBEPCAJbHBIMH KOMMYHMKATHBHBIMH J€CTBHSIMH:

1) oOmeHue:

OCYLIECTBIISITH KOMMYHHUKAIIMU BO BceX cepax KHU3HHU, aKTUBHO Y4aCTBOBAThH B JAUAIIOTE MM JUCKYCCHH 110
CYIIECTBY 00CYyK/JaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh CYXJIEHHUS OTHOCHTENILHO BBINOJIHEHHS
npejaraeMoi 3aJauy, y4uThIBaTh WHTEPEChl M COIVIACOBAHHOCTb MO3WIMH JAPYTMX YYaCTHHKOB JHajora WId
JIICKYCCHH);

pacro3HaBaTh HeBepOaJbHbBIE CPeJICTBA OOIICHHUS, TIOHUMATh 3HAYCHHUE COLHMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHHSI KOH(JIMKTHBIX CUTYallUil, yMETh CMSATYaTh KOH(QIUKTHI U BECTH EPETOBOPHI;

BJIaIeTh Pa3JIMUHBIMKM CIIOCOOaMH OOILEHUS M B3aUMOJICHCTBHS, IOHMMATh HAMEPEHHs APYTHX JIIOJIEH,
MPOSIBIISITh YBOKUTEIBHOE OTHOILIEHHE K COOECETHUKY M B KOPPEKTHOH (popme HOopMyITMpOBaTH CBOU BO3PaKEHHS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMecTHAasI 1eSITETbHOCTD:

MOHMMaTh W KCHOJIB30BaTh MNPEHMYIIECTBA KOMaHJHOW W WHAMBHIYalIbHOH pabOThl NpPU PpEIICHUH
6uosornveckoil mpo6iemMsl, 000CHOBBIBaTh HEOOXOAMMOCTh MIPUMEHEHHUS TPYMIIOBBIX (JOPM B3aMMOMAEHCTBHS MpPHU
penieHny yuyeObHoH 3a1a4u;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHH C y4€TOM OOIIMX HMHTEPECOB U BO3MOXKHOCTEH
KaXJI0T0 WIeHa KOJJICKTHBA;

NPUHUMATh L[EJIM COBMECTHOW JICATENIbHOCTH, OPraHMW30BBIBATH W KOOPAMHHUPOBATH NEHUCTBHS IO e
JIOCTIDKEHHUIO: COCTaBIATh IUIAH JEHCTBUH, paclpenensiaTh pond C Y4€TOM MHEHHH YYacTHHKOB, OOCYXIaTh
pe3yabpTaThl COBMECTHOI paboThI,

OLIEHMBATh Ka4yeCTBO CBOEr0 BKJIAJa W KaXJOro YYacTHHKAa KOMaHIbl B OOIIMi pe3yibrar o
pa3paboTaHHBIM KPUTEPHSIM;

npejjiaraTh HOBbIE IPOEKTHI, OIIGHMBATH HWJEH C MO3WUIMHA HOBHU3HBI, OPUIMHAIBLHOCTH, NPAKTHYECKOM
3HAYUMOCTH;

OCYILIECTBIISITh TIO3UTHBHOE CTPATErHYECKOE MMOBEJCHUE B PA3IMYHBIX CUTYAIMIX, [IPOSIBISITH TBOPUECTBO U
BOOOpaxKeHUE, ObITh MHUIIUATHBHBIM.

OBgJiajieHNe YHUBEPCAJbHBIMH PETrYJISATUBHBIMH e CTBUSIMU:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBJICHHUS MPOOJIEM M UX PELICHHs B KHU3HEHHBIX M y4eOHbBIX
CHUTYaIUSIX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHUIl LIeNIeBble M CMbBICJIOBbIC YCTAHOBKH B CBOUX JICHCTBUSIX M
MOCTYIIKaX 110 OTHOIIEHHIO K KUBOW MPUPOJIE, CRBOEMY 3/10POBBIO M 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENPHO OCYHIECTBIATH II03HABATEIBbHYIO JESTEIBHOCTh, BBUIBISITH INPOOJIEMBI, CTaBUTh |
(hopMynHpoBaTh COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON AEATCIPHOCTH U JKU3HEHHBIX CUTYAIIHAX;



CaMOCTOSITENIFHO COCTABIATh IUIAH PEHICHUS MPOOJEMBI ¢ YYETOM HMMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEN U MIPEATIOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsATh paMKH y4eOHOTO MPpeAMETa Ha OCHOBE JIMYHBIX MPEATNOUYTCHUM;

JIeNIaTh OCO3HAHHEIN BEIOOD, apTrYMEHTHUPOBATh €ro, OpaTh OTBETCTBCHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT,

CrocoOCTBOBaTh (POPMHUPOBAHHMIO W TPOSIBICHUIO IIUPOKOW 3PYIHIIMA B Pa3HBIX O0JACTAX 3HAHUH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEITEJIBHOCTb, OLIEHHBAaTh COOTBETCTBUE
pe3yJabTaTOB LEIAM;

BJIaJICTh HABBIKAMH TIO3HABATEIBHON Pe(ICKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUI U MBICIUATEIBLHBIX
MPOIIECCOB, MX PE3yJIbTaTOB M OCHOBAHWH, HCIONB30BaTh MPUEMBI pediIeKCHH JUisl OLCHKH CUTYallMH, BhIOOpa
BEPHOTI'O PELICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX MIPU aHAIU3€ PE3yJIbTaTOB IE€SITEIbHOCTY;

3) npuHsATHE CedS M APYrUX:

MPUHUMATH ce0s1, MOHUMAsi CBOM HEJOCTATKH U IOCTOMHCTRA,

MIPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX MIPU aHAIU3E PE3yJIbTaTOB IESITEIbHOCTY;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OUIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIUH APYroro YeIOBeKa.

NPEIMETHBIE PE3YJIBTATBI

[TpeaMeTHBIE pe3ysIbTaThl OCBOCHUS COJEpKaHus yueOHoro npeamera «buosorus» Ha yriyonéHHOM ypoBHE
OpPHEHTHPOBaHbl Ha obecrieueHne NpPOo(UILHOrO oO0yueHHs oOydarounuxcs Ouonorud. OHM  BKIFOYAIOT:
cneruduyeckue st OMOJOTMU HAYYHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEWCTBHH 110 OCBOSHMIO, HHTEPIPETALUU H
npeoOpa3oBaHMIO 3HAHHMA, BUABI AEATEIHHOCTH MO MOJYYECHHIO HOBBIX 3HAHWN W UX NPUMEHEHUIO B Pa3sIMuHBIX
y4eOHbIX, a TaKKe B pPEalbHBIX XU3HEHHBIX CHUTyanusax. lIpeaMeTHble pe3ynbTaThl MPEACTaBICHBI MO TojaM
W3yYCHHS.

IIpeameTHbIC pe3ysbTaThl OCBOCHUS yueOHOTo npeamera «buonorus» B 10 Kiacce TOTHKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOTMU B CHCTEME €CTECTBEHHBIX HayK, B (DOpMHUPOBAHUH
€CTECTBEHHO-HAyYHOW KapTHHbI MHpA, B ITO3HAHUM 3aKOHOB MPHUPOIBI U PEIIEHHH MHpoOIeM palHOHATBHOTO
MIPHUPOAOIOIF30BAHUS, O BKJIAZE POCCHHCKUX U 3apyOeKHBIX YIEHBIX B pa3BUTHE OHONOTHHY;

BJIaJICHUE CUCTEMON OWOJOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIOJAraroliyue OHOJOrHYecKue
TEPMUHBI U MOHATUA ()KU3Hb, KJIETKa, OPTaHU3M, MEeTa00JIN3M, TOMEOCTa3, CAMOPETYIISIINS, CAMOBOCTIPOM3BEICHNE,
HACJIeJICTBEHHOCTh, M3MEHUNBOCTh, POCT U Pa3BuTHE), OHonornueckue teopuu (kinerounas teopus T. IlIBanuna, M.
[Mnefinena, P. Bupxosa, xpoMocoMHast Teopust HacieacTBeHHOCTH 1. Moprana), yuenus (H. V. BaBumosa — o
LEHTpax MHOT000pa3us M MPOMUCXOXKJIEHHUS KyJIbTYpHBIX PacTEeHHi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB IEPBOIO
MOKOJICHUS, PACIEIUICHHs, YUCTOTHl raMeT, He3aBUCHMOT0 HacienoBaHus I'. MeHaens, rOMONIOTHYEeCKUX PSAOB B
HaclnecTBeHHOH n3MeHunBocTr H. V. BaBuioa), mpuHITMIIEI (KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMU Hay4YHOTO MO3HAHWUS, UCIOJb3YyeMbIX B OHOJIOTHYECKHX HCCIEI0BaHMAX
JKUBBIX 00BEKTOB (OMHCaHUE, N3MEpEeHHUe, HaOII0IeHNEe, SKCTIEPHIMEHT);

YMEHHE BBIICNATh CYIIECTBEHHBIC IIPU3HAKH: BHPYCOB, KIETOK MPOKAPUOT U dYKAPHOT, OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, B TOM YHCJIE OaKTepwid, TpHOOB, PACTCHHH, XMBOTHBIX W UYEIOBEKAa, CTPOCHHUS
OpPTaHOB M CHUCTEM OpPIaHOB PACTEHHUH, XKMBOTHBIX, YEJIOBEKAa, MPOIECCOB XU3HEACATCIBHOCTH, MPOTEKAIONINX B
OpraHu3Max pacTeHHH, JKMBOTHBIX M 4YelIOBEKa, OMOJOTMYECKMX IIPOILECCOB: OOMEHa BeIecTB (MeTaboiu3m),
MPEBpAlllCHUsT JHEPTruH, OpOXKEHUs, aBTOTPOGHOTO H TETepOTPO(HOrO THIIOB NHTAaHUSA, (OTOCHHTE3a U
XeMOCHHTE3a, MHTO3a, MeHO03a, rameTroreHesa, »MOpHOreHe3a, MOCTIMOPHOHAIBHOTO DAa3BHUTHS, Pa3MHOXKEHHS,
WHANBUAYAIFHOTO pa3BUTHS OpraHM3Ma (OHTOTEHe3a), B3aMMOACHCTBHSI TEHOB, TI'eTEPO3HCA, HCKYCCTBEHHOTO
oTbopa;

YMEHHE YCTaHAaBJIMBATh B3aWMOCBS3M MEXIY OPTraHOMIAMH KIETKH M MX (YHKIUSMH, CTPOCHHEM KJIETOK
pa3HBIX TKaHEH U X QYHKIUIMH, MEXIy OpraHaMH U CHCTEMaMH OPTaHOB y PACTEHHMH, )KUBOTHBIX M YEJIOBEKA U MX
(yHKOHAMH, MEXIy CHCTEeMaMH OpPraHOB M WX (QYHKOHAMH, MEXIy JTallaMd OOMEHa BeIIeCTB, 3TalaMu
KJIETOYHOTO LHMKJIA W JKM3HEHHBIX [HKJIOB OPTaHHW3MOB, J3TallaMHd 3MOpPHOHAJIBHOTO PA3BUTHS, TCHOTHIIOM H
(heHoTumoM, heHOTHIIOM U (haKTOpaAMH Cpeasl OOUTAHUS;

YMEHHE BBIABISITH OTIMYUTEIbHBIC MPHU3HAKH JXHUBBIX CHCTEM, B TOM YHCJIE PACTCHHH, XUBOTHBIX H
YEJIOBEKa;



YMEHHE HCII0JIb30BATh COOTBETCTBYIOINE apTyMEHTHI, OMOJOIMYECKYI0 TEPMHHOJOTHIO U CUMBOJIUKY JUIS
JI0Ka3aTeNnbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pelath OHOJIOTHYECKNE 331a4H, BBISABIATH IPUYMHHO-CIIEICTBEHHBIE CBSA3U MEXAY HUCCIEIyeMbIMU
OMOJIOTHYECKUMHU TIpOLIeCCAMU M SBJICHUSAMH, JelaTb BBIBOABI M IPOTHO3BI HAa OCHOBAHUM MOJYYEHHBIX
pe3yIbTaToB;

YMEHHE BBITIOJHATH J1Ja0OpaTOpHbIE U IPaKTHYECKUe padoThl, cOOMI0AATh NpaBriIa Npu padboTe ¢ y4eOHBIM U
J1a00paTOpPHBIM 000PYI0OBaHUEM;

YMEHHE BBIJBHIaTh TUIOTE3bl, MPOBEPATH WX OKCIEPUMEHTAIBHBIMU CpEACTBaMH, (HOPMYJIUpYysS LElb
HCCIIeIOBaHUs, aHATIU3UPOBATh MOIyUYEHHbIE Pe3yIbTAaThl U A€NaTh BBIBOJBL;

yYMEHHE Yy4acTBOBaThb B Yy4eOHO-HCCIIEIOBATENLCKONH paboTe 1Mo OWOJNIOTHH, 3KOJOTHM W MEIHMIUHE,
MPOBOAMMOI Ha 0a3e HIKOJNBHBIX HAy4YHBIX OOIIECTB, M IyOJIMYHO NPEICTABJIATH IOJTYyYEHHBIE pe3yJbTaThl Ha
YUECHHYECKUX KOH(PEPECHIHSIX;

yYMEHHE OIICHUBATh STHYECKUE ACTEKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JIACTH OMOJIOTHHM M MEJHIIUHEI
(KMOHMpOBaHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHME, HANpPaBIEHHOC M3MEHEHHE IeHOMa U CO3JjaHHe TPaHCTEHHBIX
OpPTraHU3MOB);

yYMEHHE OCYIIECTBISITh OCO3HAHHBIA BbIOOp Oyaymield mNpodecCHOHATBbHOM AEATEIHHOCTH B 00JacTH
OMONIOTMY, MEAMIMHBI, OMOTEXHOJOTHH, BETEPHHAPUM, CEILCKOTO XO3SIHCTBA, MHINEBOH INPOMBIIUICHHOCTH,
yryOnsaTh NO3HABATENIBHBIA MHTEpEC, HAllpaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH mpodeccuu U
MPOJIOJDKEHUE OHOJOTMYECKOro o0pa3oBaHUs B OpPraHU3aLUsIX CPEAHEro NPO(ECCHOHATBLHOTO M BBICIIETO
obpazoBaHusl.

[TpeaMeTHbIE pe3ysbTaThl OCBOCHHS y4eOHOTO npeaMera «buosorus» B 11 kracce noKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OHMOJOTUU B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUH
COBPEMEHHON €CTECTBEHHO-HAy4YHOI KapTHHBI MHpa, B MO3HAHUU 3aKOHOB MPUPOABI U PEIIEHHH 3KOJIOIMYECKHX
npoOJieM YeIOBEUECTBa, & TAKXKE B PELICHUU BOPOCOB PALIMOHAIIBHOTO MPHUPOIOIOIL30BaHHS, U B (POPMUPOBAHUH
LIEHHOCTHOTO OTHOLICHUS K IpPHUpOJE, OOIIECTBY, YEIOBEKY, O BKJIaJie POCCHHCKHX M 3apyOC)KHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yYMEHHE BIAJETh CHUCTEMOM OHWOJIOTMYECKHX 3HaHHWH, KOTOpas BKIIOYAET ONpeNeNeHHs M TMOHMMaHHE
CYIIHOCTH OCHOBOIIOJAraloIMX OHOJIOTMYECKUX TEPMUHOB M TOHATHH (BHO, OJKocucTema, Ouocdepa),
6uonorndeckne Teopur (3BoronMoHHas Teopus Y. JlapBuHa, cMHTeTHYecKast TeOpHUs IBOJIONNHK), yueHus (A. H.
CeseprioBa — 0 MyTsIX W HampaBlieHHsX 3Boionmu, B.M. BepHajackoro — o 6uocdepe), 3akoHbI (IT€HETHUECKOTO
paBroBecwust [x. Xapnu u B. Baitn6epra, 3apojpimesoro cxoacrsa K. M. Bapa), npasuna (Muaumyma 1O. JTnbuxa,
9KOJIOTMUECKOM MUpaMHUIBI SHEPTUH), ruIoTe3bl (runore3a «mupa PHK» V. I'unbepra);

YMEHHE BJAJeTh OCHOBHBIMH METOAAMH HAy4YHOTO IIO3HAHUS, MHCIOJIB3YEMBIMH B OHOJOTMYECKHX
HCCIIEIOBAaHUAX JKMBBIX OOBEKTOB M AKOCHUCTEM (ONMHCaHHE, U3MEpEHUe, HaOMoIeHHe, IKCIIEPUMEHT), CIiocobaMu
BBISIBIICHHSI 1 OLIEHKH aHTPOIIOT€HHBIX H3MEHEHUH B TIPUPOJIE;

yYMEHHE BBIJIENSITh CYIIECTBEHHbIE NPU3HAKH: BHJOB, OHOTrEOLIEHO30B, 3KOCHCTEM U Ouochepsl,
CTaOWIN3HPYIOIIETO,  JBIDKYIIETO W Pa3pbIBAIOIIETO  €CTECTBEHHOTO  OTOOpa,  ajuIoNaTpUYecKoro u
CHUMITaTPUYECKOTO BUAOOOPA30BaHMs, BIUSIHHUA JBIKYIIMX CHJ D3BONIONMHM Ha TEHO(OHI MOy,
MPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpefie 0OUTaHuUs, YepeOBaHIs HAIIPABICHUH IBOJIIOIMH, KPYTOBOPOTA BEIIECTB
1 TIOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE yCTaHAaBJIMBATh B3aUMOCBSA3H MEXJy IPOLIECCAMHU 3BOJIOIIH, IBIKYIIUMH CHJIAMH aHTPOIIOTE€HE3a,
KOMIIOHEHTaMH Pa3JIMYHbIX 3KOCHUCTEM H IIPUCIOCOOTICHUAMHU K HUIM OPTaHU3MOB;

YMEHHE BBIABISATH OTIWYMTENBHBIE MPU3HAKHA JKMBBIX CHCTEM, IIPHCIIOCOOJICHHOCTh BHAOB K Cpele
oburtaHus, abMOTHYECKUX U OMOTHYECKHX KOMITOHEHTOB JKOCHUCTEM, B3aMMOCBS3E€H OpraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUM B 3KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIONB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJOTHIO M CHMBOJIUKY IS
JIOKa3aTeNnbCcTBA POJACTBA OPTaHM3MOB PAa3HBIX CHCTEMATHYECKHUX TPYII, B3aUMOCBS3M OPTaHU3MOB H CPEIBI
0o0WTaHWs, €JMHCTBA YEIIOBEUECKUX pac, HEOOXOIMMOCTH COXPaHEHHMS MHOT00Opas3us BHIOB M 3KOCHCTEM Kak
YCIIOBHS COCYIIECTBOBAHMS TPUPOIBI M YETIOBEUECTBA;

YMEHHE peniaTh OMOJIOTHYECKNE 3a7aqH, BRIABIATh IPUIMHHO-CICICTBEHHBIC CBSI3H MEXKIY HCCIETYyEMBIMU
OMOJIOTHYECKUMH TIPOIIECCAaMH ¥ SIBJICHWSAMH, JeflaTh BBIBOABI M MPOTHO3Bl HAa OCHOBAHWHU IIOJTyYEHHBIX
pe3yIbpTaTOB;

YMEHHE BBITIOIHATH TaOOpaTOpHBIE U MPaKTHYECKHe paboThl, cOOII0IaTh TpaBmia Ipu padoTe ¢ y4eOHBIM U
nmabopaTOpHEIM 000pyI0BaHUEM;

YMEHHE BBIIBUTATh THIIOTE3BI, IPOBEPSITh HMX DSKCIEPHMEHTANBHBIMU CpeACTBaMH, (GopMymupys Ieib
HCCIIeIOBaHMSA, AaHAJIM3HPOBATH MOIYUYEHHBIE PE3yIbTATHI U I€TaTh BBIBOJIBL,



yYMEHHME Yy4acTBOBaTb B YyueOHO-MCCIIEIOBAaTEIbCKOW paboTe IO OWOJOTHM, JKOJIOTMM W MEIULUHE,
MPOBOAMMOI Ha 0a3e HIKONBHBIX HAy4YHBIX OOIIECTB, M IyOJIMYHO NPEICTABJIATH IOJTYyYEHHBIE pe3yJbTaThl Ha
YUECHHYECKUX KOH(PEPECHIHSIX;

yYMEHHE OLCHWBATh TUIOTE3bl M TEOPHUH O MPOUCXOXKICHHU JKU3HH, YEIOBEKa M YEJIOBEUYECKHX pac, O
NPUYUHAX, TIOCIEICTBUAX M COCO0aX Mpe0TBPALeHHS IT100a IbHBIX N3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAaHHBIA BbIOOp Oyaymied npodeccHoHaTbHOM AEATEIBHOCTH B 00JacTH
OMOJIOrHMY, 3KOJIOTHH, NPUPOJONOIB30BaHUs, MEAUIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIILCKOTO
XO35MCTBA, MUILEBON MPOMBIIIIEHHOCTH, YIIyOJsTh NMO3HABAaTEJLHBIN MHTEPEC, HAlpaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH MPOQECCHH U MPONODKEHHE OMOJIOTMYEeCKOro 0Opa3oBaHUsI B OPraHU3ALUSIX CPEIHETO
npodecCHOHANIBHOTO U BBICHIETO 00pa30BaHMUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmm4ecTBo 4yacoB DJIeKTPOHHBIE
Ne n/m HanmenoBaHnme pa3aesioB H TeM NPOrpaMMbl Beero KoHTpoLHbIE TpakTuyeckue o p(::)(l;[;gl;;i)e;ble
padoThI padoThI pecypes
1 Buomorns xak Hayka 1
2 JKuBbIe crcTeMBl M UX H3yYCHHUE 2
3 buosnorus kinetku 2 0.5
4 XuMu4decKasi OpraHu3anus KICTKH 10 1
5 CrpoeHnue ¥ GyHKIUH KIETKH 8 2
6 OOMeH BelIecTB U IPEBPAIICHNE SHEPTHH B KIETKE 9 1
7 HacnencreenHas nvHpopMauus 1 peanu3anus e€ B KJIeTKe 9 0.5
8 JKu3HeHHBIHN UK KJISTKH 6 1 1
9 Crpoenrne U QpyHKIIUH OPraHU3MOB 17 1.5
10 Pa3mHO)XeHHE U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTnka — HayKa O HAaCJIEACTBEHHOCTH ¥ N3MEHIMBOCTH 2 05
OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6
14 I'eHetuka genoBeka 3 0.5
15 Cenexuysi OpraHu3MOB 4 1
16 PesepBHOE Bpems 1 1
17 BrotexHoIOTNS M CHHTETHYECKAs! OMOJIOTHS 4
OBILIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 102 2 13




11 KJIACC

KoauuecTBo yacoB

Ne HaunmeHnoBaHue pa3jenoB U TeM JJIeKTpOHHBIE (HU(pPOBLIE)
n/n MPOrpaMMbl Bcero Konrposnnbie Hpaxruaeckue o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
1 3apoKIeHUE U Pa3BUTHE 3BOJIOIHOHHBIX 4
MPEICTABICHUH B OHOIOTHH
2 Muxkpo3Bonronus U €€ pe3yJabTaThl 14 2
3 MaxposBoronus U €€ pe3yJIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie 15 15
5 [IponcxoxaeHne YenoBeKa — aHTPOIIOTCHE3 10 1 1
DKOJIOTHS — HayKa O B3aHMOOTHOIICHHAX
6 OpPTaHU3MOB U HaJIOPTaHU3MECHHBIX CHCTEM C 3 0.5
OKpYyXaroliei cpenoi
7 OpraHu3msbl U cpega oOUTaHus 9 1.5
8 OKOJIOTHS BUIOB H TIOITY IS 9 0.5
9 OKoJ0rus coo0IecTs. DKOIOTHYECKUe 12 05
CHCTEMBI
10 Bruocdepa — rmodanbHas sKOCHCTEMA 6
11 UenoBek M OKpy’Karolas cpenia 6 1
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 2 7.5




IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KoanyecTBo 4acoB
Ne Tema vDoKka JuiekTpOoHHBbIE MH(POBbIe 00pa3oBaTeTbHbIE
wn yp Beero KonrtposabHbie Ipakrnueckue pecypest
padoThI padoThI
https://lesson.academy-
1 Buonorus kKak KOMIUIEKCHAsI HAyKa U Kak 9acTh 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-
COBPEMEHHOTO 00IIeCcTBa Afdf-bdf8-
th62770d3862?backUrl=%2F06%2F10
2 JKuBbIC CHCTEMBI M UX CBOHCTBA 1
https://lesson.academy-
3 v 1 content.myschool.edu.ru/lesson/15bc113d-cabl-
POBHEBast OpTaHU3AIHS KUBBIX CHCTEM 4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10
4 I/ICTOpI/IH OTKPBITHUA U U3YUCHUA KIICTKU. 1
Knerounas teopus
MeTo1bl MONEKYJISIPHOM M KJIIETOUHOM
ouonorun. [Ipaktudeckas padora «3yueHne
METOJIOB KJIETOYHOU OHOIIOTHHI
5 1 0.5
(xpomarorpadus, snexTpodopes,
muddepeHnnansHOe NEHTPH(YTUpOBaHHE,
TILIP)»
https://lesson.academy-
. content.myschool.edu.ru/lesson/f0169498-8927-
6 XHUMHYECKUH COCTAB KJIETKU 1
400e-81b5-
27a76afed81b?backUrl=%2F06%2F10
7 MI/IHepaHBHBIe BCHICCTBA KJIICTKH, UX 1
OuostoruuecKkasi poib
OpraHnyeckue B TBa KJIETKH — OCJIKH https:/lesson.academy-
p eexue Betiec © N content.myschool.edu.ru/lesson/0215437a-0f2e-
8 JlabopaTopnas padota «OOHapyKeHHE OEITKOB C 1 0.5 4cA7-8760-
HOMOILIO KAHECTBEHHBIX PeaKIIHiL 2a9e2f77c89c?backUrl=%2F06%2F 10
https://lesson.academy-
. content.myschool.edu.ru/lesson/0215437a-0f2e-
9 CaoiicTBa, Knaccuduranus 1 GyHKINH OSITKOB 1

4c47-8760-
2a9e2f77c89c?backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-3595-

10  Opranmdeckue BemiecTBa KIETKA — YTIICBOIBI 4462-9ead-
a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-

11 OpraHMuecKie BelecTEa KIeTKH — AL content.myschool.edu.ru/lesson/7248ccfd-3595-

P H A 44e2-9ead-
a15ec719c¢673?backUrl=%2F06%2F10
Hyxneunossie kucnotsl. JHK u PHK.
12 JlaboparopHras pabora «/ccnenoBanue 05
HYKJICHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJICTOK '
Pa3INYHBIX OPTaHU3MOB)
13 Crpoenue u ¢pynkuuu ATO. [Ipyrue
nykiaeosunrpudocdars (HTD)
14 CexBenuposanue JJHK. MeTtonbl reHOMUKH,
TPAaHCKPUIITOMHUKH, TIPOTEOMHUKH

15 | MeToabl CTPYKTYPHOW OHOJIOTHH
https://lesson.academy-

16 Tuns xrerok. IIboKapHOTHYeCKAs KieTka content.myschool.edu.ru/lesson/a9152604-585b-

- poKap 4bf9-923c-
d6a9d6847d3f?backUrl=%2F06%2F10
CrpoeHue 3yKapHuOTHUECKON KIETKU https://lesson.academy-
P ykap . content.myschool.edu.ru/lesson/86¢00dc3-4fd0-

17  Tlpakrtmyeckas pabora «/3yueHue CBOWCTB 0.5 403a-b7ec-

ICTOURON MeMOparbD 3de0a656cf42?backUrl=%62F06%2F 10
18 | TloBepXHOCTHBI anmapar KIeTKH
OpnHoMeMOpaHHbIE OPTraHOMBI KIIETKH.

19 | Ilpaktnueckas padora «/3yueHne qBIKEHUS 0.5
LIUTOIIA3MBI B PACTUTEJIBHBIX KIIETKAX)»
[TosyaBTOHOMHBIE OPraHOU/IbI KIIETKH:
MUTOXOH/IpHH, TuIacTuAbL. JlaboparopHas

20 0.5
pabota «/ccienoBaHme Ia3MONIN3a 1
JIeTIa3MOJIN3a B PACTUTEIIBHBIX KIETKaX»

21 | HememOpaHHbIE OPraHOMbI KJICTKH

22 | Crpoenue 1 QyHKIHH siIpa

23 CpaBHUTEIbHAS XapAKTEPUCTHKA KIETOK 05

sykapuoT. JlaboparopHas pabota «3yueHne



https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10

CTPOCHHUS KIIETOK PA3JIMIHBIX OPTAaHU3MOB)

ACCI/IMI/IJ'ISIIII/IH U JUCCUMMIIALNSA — NBE CTOPOHBI
MeTtaboau3ma. Turbel oOMeHa BCIICCTB.

24 | JlaboparopHas pabora «M3yueHue
KaTaJIUTUYECKON aKTUBHOCTH (pepMeHTOB (Ha
NIpUMEepe aMHJIa3bl WIIK KaTalla3bl)»
DepMeHTaTUBHBINA XapaKTep peakuui
KJIETOYHOTO MeTabommim3Ma. JlaboparopHas
25 | pabota «M3y4ueHne pepMEHTATHBHOTO 0.5
paciIeruieHus IepoKCHIa BOAOPOa B
PaCTHTEIBHBIX M )KUBOTHBIX KJIETKaX»
26 | benku-akTUBAaTOPHI M OENKU-MHTHOUTOPHI
27 | AstoTtpodHEI THI 0OMEHa BEIIeCTB
28 | ®otocuHTeE3
Xemocunres. JlaboparopHas padbota
29 | «CpaBHeHHe mporeccoB GOTOCHHTE3A U 0.5
XEMOCHHTE3a»
AHa’poOHBIe OpraHu3Mbl. Buibl OpokeHus.
30 | JlaGopatopras padora «CpaBHEHHE MTPOIIECCOB
OpOKEeHUS ¥ ABIXaHHSD)
31 AdpoOHBIE OPraHU3MBI. DTaIlbl YHEPTETHUECKOTO
oOMeHa
DHeprus MeMOPaHHOTO TPaAUCHTA IPOTOHOB.
32 | Cunrez AT®: padora npororHoir ATD-
CHHTa3bl
33 | Peakuuu MaTpuyHOrO CHHTE3a
34 | Tpauckpunums — Marpuusblid cuaTe3 PHK
35 Tpancasiuus 1 e€ sTanbl
36 KonupoBanue aMuHOKUCIOT. Ponb pubocom B
OuocuHTe3e Oenka
37 | OpraHuzanusi reHoMa y MPOKapHoT U 9yKapHOT
38 MorekysipHble MEXaHU3Mbl IKCIIPECCHU [CHOB
Y 9YKapHuoT
Bupycbl — BHekieTO4HBIE POPMBI )KU3HHU U https://lesson.academy-
39 | oGsurarnsle nmapasuThl. [IpakTnyeckas pabora 0.5 content.myschool.edu.ru/lesson/eb33fad3-8d72-

((CO?)HE[HI/IC MOACI BUpYyCa»

4e0b-bbch-



https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10

BI/Ipy(JHI)Ie 3a00JI€BaHMS YCJIOBCKA, )KUBOTHBIX,

4c86e312fb15?backUrI=%2F06%2F10

40 N
pacTeHui

41 HanorexHomornu B OMOJIOTHH U MEIHUIINHE

42 JKU3HEHHBIH IUKIT KJIETKHA

43 | Marpuunsrii cuaTe3 JHK

44 Xpomocomsl. JlabopaTopras pabota «3y4ueHue 05
XPOMOCOM Ha TOTOBBIX MHUKpOIIpenaparax»

45 | JleneHue KJIETKH — MHUTO3
Tumner knerok. Kaprokunes 1 MUTOKUHES.

46 JlabopaTopnas pabota «Habnronenne MuTo3a B 05
KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIpenaparax)»

47 | KonrpoisbHas pabota

48 OpraamsMm Kak eJuHoe [IeI0e

49 Txanu pactenuit. Jlaboparopnas pabota 05
«M3yueHue TKaHel pacTeHU»

50 TkaHu )XKUBOTHBIX M yestoBeka. JlabopaTopHas 05
pabora «/3yueHne TKaHeH )KUBOTHBIX)
Opransl. Cuctemsl opraHoB. JlabopaTopHas

51 | pabota «/3y4eHne OpraHoB I[BETKOBOTO 0.5
pacTeHus»

52 | Omopa Tena OpraHu3MoB

53 | JIBmxeHHEe OpraHu3MOB

54 | Iluranue OpraHU3MOB

55 [TutaHue TO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cUCTEMa YelloBeKa

56 | JlpixaHue OpraHu3MoB

57 | JlpixaHue 1O03BOHOYHBIX )KUBOTHBIX M YEJIOBEKa

58 | Tpancnopr BeuiecTB y OpraHu3MOB

59 KpoBeHocHast cuctemMa M03BOHOYHBIX JKHBOTHBIX
U 4eNoBeKa

60 | BeigeneHue y OpraHu3MOB

61 | 3amuTa y Opranu3MoB

62 | MiMMyHHas cucTeMa YesioBeKa



https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10

63

PaznpaxuMOoCTh 1 peryssinus y OpraHu3MOB

I'ymopanbHas perymsiuus U SHIOKPUHHAsS

64 CHCTEeMa )KUBOTHBIX M YCIIOBEKa

65 | ®opMBI pa3MHOKEHHUSI OPTAHU3MOB

66 | IlonoBoe pa3MHOXEHUE
https://lesson.academy-

67 | Meiios content.myschool.edu.ru/lesson/0f5f2936-e558-
48d1-869f-
eab1c182d9b8?backUrl=%2F06%2F10

I'amerorene3. O0pa3oBaHue U pa3BUTHE
g | MOJIOBBIX KICTOK. JlaboparopHas pabora 05
«/3yyeHune cTpoeHHs MONOBBIX KIETOK Ha '
TOTOBBIX MUKPOTIPEIAPATAX)»
https://lesson.academy-
69 WHauBUIyaTbHOE Pa3BUTHE OPTaHU3MOB — content.myschool.edu.ru/lesson/c081bbd7-b846-
OHTOTCHE3 42ec-9bb9-
c0ff9388e41d?backUrl=%2F06%2F10
70 3aka/ika OpraHoB M TKaHEH U3 3apOJIbILIEBBIX
JIMCTKOB
Poct u pa3ButHe ®*HBOTHBIX. JlabopaTopHas
71 | pabota «BrIsBICHNE IPU3HAKOB CXO/CTBA 0.5
3apOIbIIICH MO3BOHOYHBIX JKHUBOTHBIX)
Pa3sMHOXeHHE U pa3BUTHE PACTCHUIA.
72 | JlabopatopHas padora «CTpoeHHE OpraHOB 0.5
Pa3MHOXKEHHsI BBICIIMX PACTCHHUI
73 Hcropusi CTAHOBIICHHUSI U Pa3BUTHS TEHETHKH KaK
HAYKH
OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHKH https:/esson.acaermy-
) content.myschool.edu.ru/lesson/8088b7fa-1bac-

74 | JlaboparopHas pabota «/Ipo3odmnia kak 0OBEeKT 0.5 4085-9905-

FEHETHHCCKIX HCCHCAOBANHID a91d41ed3782backUrl=%2F06%2F10
3aKOHOMEPHOCTH HaCIIeIOBaHHS IPU3HAKOB. https://lesson.academy-
MoHorunbpuanoe ckpemunanue. [Ipakruueckas content.myschool.edu.ru/lesson/da2765cd-a327-

75 " 0.5

pabota "M3yueHue pe3yabTaToB 4526-bef3-
MOHOTHOPHJIHOTO CKpELMBaHUs Y Apo30¢uibl" 7eccle3cd9c4?backUrl=%2F06%2F10

76 LluTonoruyeckre OCHOBBI MOHOTHOPHIHOTO

CKpCIIUBaHUA



https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10

AHanusupytouiee ckpeuuBanue. Hermonnoe

77 1
JOMUHHPOBaHUE
JurubpunHoe ckpemmBanue. [Ipakruueckas hitps://lessan.academy-
78 | pabota «/3y4yeHue pe3ynbTaTOB AUTUOPHIHOTO 1 0.5 Zgg‘g_rgé%\f%hoo"wu'runesson/daZ?GSCd -a82r-
CKPCILUBAHIS Y APO3OGHILD 7eccle3cd9c4?backUrl=%2F06%2F 10
79 LluTonoruyeckre OCHOBBI JUTHOPHIHOTO 1
CKpeIMBaHUS
80 | CremieHHOE HAC/ICIOBAaHHE IPU3HAKOB 1
81 | XpomocomHas TeOpHs HACIEACTBEHHOCTH 1
82 | I'enernka moja 1
83 | I'eHOTHI KaK LIEJIOCTHAS CUCTEMA 1
84 'eneTnyeckuil KOHTPOJIb PA3BUTHUS PACTEHUH, 1
JKUBOTHBIX M YeJIOBEKa
85 M3MeHunBOCTh MpU3HAKOB. BUbl 1
HW3MEHYMBOCTH
86 MomudukanrnoHHas H3MEHYHBOCTh 1
BapuanuoHHbI psiJ ¥ BapuallMOHHAsI KpUBas.
JlaGoparopnas pabota «MccnenoBanue
87 | 3aKOHOMEPHOCTEH MOTUPUKAIIMOHHOMH 1 0.5
n3MeH4nBOCTH. [locTpoeHNe BapHaIIMOHHOTO
psiia ¥ BapUallMOHHOM KpUBOI»
88 I'eHOTHIIHYECKAS] H3MEHYNBOCTb. 1
KoMOnHaTHBHAs HF3MEHYUBOCTh
MyTanmoHHas UI3MEHUUBOCTb. [IpakTueckas
89 | pabota «MyTtauu y 1po3oduisl (Ha roTOBBIX 1 0.5
MHKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIecca. 1
OnureHeTHKa M AIUTCHOMHKA
https://lesson.academy-
91 I'enerunka yenoseka. [IpakTudeckas pabora 1 05 content.myschool.edu.ru/lesson/143bcb4f-232b-
«CocraBiieHHe U aHaIHU3 POJOCIOBHON 4e0c-84a7-
7b6b48306d6b?backUrl=%2F06%2F10
92 | Meroabl MEIULIMHCKON T€HETUKHN 1
93 3HavyeHHe MEAULIMHCKON T'€HETUKH B 1

IpeAOTBpAICHUN U JICHCHUU I'CHECTUYCCKUX



https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10

3a00JIEBaHMH YETOBEKA

OcHoBHBIE TIOHATHS cenekiyu. JlabopaTopHast

94 | pabota «3y4eHHEe COPTOB KYJIBTYypPHBIX 1 0.5
pacTEeHU# ¥ TOPOJ JOMAIITHUX KUBOTHBIX)
MerTonp! ceneKnnoHHOH padoTel. JlabopaTropHas
95 pabota «/3y4eHne METOIOB CEIEKIINU 1 0.5
pacTeHui»
9% JIOCTIDKCHHS CEJICKIIMU PACTCHUH 1 )KUBOTHBIX. 1
[Tpaktuyeckas padora «[IpuBHBKa pacTeHHI»
97 CoxpaHeHue, H3y4eHHEe U UCTIONIb30BaHKE 1
TFEHETHYECKUX PECYPCOB
BroTexHONIOTHs KaK HayKa U 0Tpacib https://lesson.academy-
98 | mpowmsBoxctsa. [IpakTrueckas padbora 1 0.5 Z(;gg-e_r;tz.gzschool.edu.ru/Iesson/l33b0166-f035-
«3ydeHne 00bEKTOB OMOTEXHOIOTHNY 142306258 43260258977backUr=%2F06%2E 10
99 | UroroBast KOHTpOJbHAS paboTa 1
100 OCHOBHbBIE HAIPABJICHHS CHHTETUYECKON 1
OMOJIOTUH
101 | XpoMocoMHas ¥ reHHas HH)KEHEpHUsI 1
102 | MegumuHCKHE OMOTEXHOJIOT AN 1
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 135



https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10

11 KJIACC

KoauuecTBo yacoB

Ne JJIeKTPOHHBIE H(POBHIE
Tema ypoka KonTpoabHsbie
n/n Bcero IIpakTnyeckne padoThl 00pa3oBaTe/IbHbIE PECYPChI
padoThI
1 OBomortnonHas Teopus Y. [lapsuHa 1
https://lesson.academy-
5 JlBIKYIIIE CHITB BOTIOLMH BILIOB 10 U, Jlapei 1 content.myschool.edu.ru/lesson/dbb6cldl
Y - ~ApBHHY -cf9c-43b5-ae8c-
1a4a8ea05f95?backUrl=%2F06%2F11
3 Bopr0a 3a cymecTBoBaHNE, €CTECTBECHHBINA 1 1
HCKYCCTBEHHEI 0TOOp
4 DopMHUPOBAHNE CUHTETHUECKON TEOPUU 3BOJIIOIIUU 1
5 3Tansl SBOMOMHUOHHOTO MPOIIEcca: MAKPOIBOIIOIMS U 1
MaKpPOIBOJIFOIIHS
6 [omymsmus — sIeMeHTapHasT SAUHUIIA YBOJFOIIH 1
3akoH reHeTHueckoro pasHosecus Jx. Xapau, B.
7 Baiin6epra. JlabopaTtopHas padbota «BrisiBicHue 1 0.5
M3MEHYMBOCTH Yy 0c0o0eil 0JTHOTro BUay
8 DneMeHTapHbIC (haKTOPHI IBOIOLUU 1
9 D ekt ocHoBaTemst. DPPeKT OyThIIIOUHOTO 1
rOpJIbIIIKa
10 Murpanuu. V30s1un momyIisuii: reorpaduyaeckas, 1
Ononoruyeckas
11 EctecTBeHHBIN 0TOOP — HaMpaBISIONIHHA (haKkTop 1
9BOJTIOIIH
12 | TlonoBoit oTGOp 1
[TpucnocobneHHOCTH OPraHU3MOB KaK pe3ysbTaT
13 | MHKPOOBOJIOLHM. JlabopatopHast padota «M3yuenne 1 05
apoMop(030B M HIM0alaNTallui Y pacTeHni 1 '
JKHBOTHBIX)
[Tpumeps! nprciocobIeHUH Y OPraHU3MOB:
Mopdomnorudeckne, GU3H0IOTHISCKHE,
14 | Guoxumuueckue, moBeneH4deckue. JlaboparopHas 1 0.5

pabota «IIpucmocobaeHHsI OPTaHU3MOB M HX
OTHOCHTEJbHAsSI [IEJIECO00Pa3HOCThY



https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11

Bun, ero xpurepuu u cTpykrypa. JlabopaTopHas

https://lesson.academy-
content.myschool.edu.ru/lesson/6111c6b6

15 iaSI(T)za «CpaBHEHHE BUIOB TI0 MOP(OIOTHIECKOMY 0.5 -69b6-421c-80bf-
PHTEPHIO? 7dc4f8a6f5112backUrl=%62F06%2F 11
16 | Crpykrypa BUzA
17 | Bumoobpa3oBaHHE KaK pe3yJIbTaT MUKPOIBOIIOIHAN
18 | CBsi3b MUKPOOBOJIIOIMHU H STIUAEMHOJIOTHH
MakposBosorus. [1ageoHTonornueckue MeToAbI hitps://academy-
19 {3y CHIIS FBOMOTIN content.myschool.edu.ru/lesson/85e9b260
-0018-458a-9e76-286103e5af16
20 | buoreorpaduyeckue METOAbl U3y4ECHUsI IBOJTIOLUH
21 OMOpPHOJIOTHYECKUE U CPABHUTEIHHO-
MOP(OIOTHYECKHUE METOAbI U3YUYEHUsI SBOIIOLUH
29 MonekynsipHO-TeHeTHYEeCKHEe, OHOXHUMHYECKUE 1
MaTeMaTHYECKHUE METObI U3YUYCHHUS SBOIOLIMI
23 | OOmiue 3aKOHOMEPHOCTH JBOJTIOIHH
24 ApnanrtuBHas paananus. HepaBHOMEpHOCTb TEMIIOB
9BOJTIOLIUH
25 | HayuHble ruIoTe3sl IPOUCX0KICHUS XKU3HU Ha 3emiie
26 | [JloHay4Hble PEICTaBICHUS O 3aPOXKICHHH KHU3HH
27 | OCHOBHbIE dTallbl HEOPrAHMYECKON IBONIOLIMU
https://academy-
28 | T'unoTe3sl 3apOKACHUS KU3HH content.myschool.edu.ru/lesson/54f96a99
-57e3-4914-9da0-ba9bad6f0889
HcTopus 3eMan u MeTOJIbI €€ U3y4EHUsI.
29 | JlaboparopHas pabota «/3y4eHue U onmcanue 0.5
HCKOIAeMBIX OCTaTKOB JJPEBHUX OPTaHU3MOBY»
30 | HavanbHbIe 3Tanbl OpraHMYecKOM IBOJIIOLMN
31 | Dpomronus 5yKapHoT
32 Tpmenteccron pacors allsyaone ovobenmocren. 05 Butmorexa LIOK
CTPOEHHSI PACTEHH Pa3HbBIX OT/IEIIOBY https://m.edsoo.1u/863ea8bc
33 | OCHOBHBIC 3TAlbI SBOJIIOIUH KHBOTHOT'O MHpa
34 OBostonys )KUBOTHEIX. [IpakTiueckas padbora 05

«M3yueHne 0coOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX



https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://m.edsoo.ru/863ea8bc

KUBOTHBIX)

35 | PasButue XH3HU Ha 3eMiie IO 3paM U epHOIaM https://m.edsoo.ru/863eabbe
36 MaccoBsie BEIMUPaHUS — HKOJIOTHUECKUE KPHUZHCHI
MIPOIIIIOTO
37 CoBpeMeHHBIN IKOJIOTUIECKUN KPU3UC, €TO
0COOCHHOCTH
38 | CoBpemeHHas cUCTeMa OPTaHUYECKOTO MPOIILIOTO BH6H_HOTeKa LIOK
https://m.edsoo.ru/863ea48e
39 | OCHOBHBIE CHCTEMAaTHYECKHE IPYIIIBI OPraHHU3MOB
40  AHTponoJsiorus — HayKa O YelIOBEKe
M PasBuTHe npeacTaBaeHU O IPOUCXOXKIECHUU BI/I6J‘I.I/IOTCKa 1IOK
YenoBeKa https://m.edsoo.ru/863eac2c
MecTo uenoBeka B CUCTEME OPraHUYECKOro MUpA.
42 JlabopaTopHnas pabota «/3ydyeHue ocobeHHOCTEH 05
CTPOCHHMSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOXOKICHUACM
43 | JIpmxyIime CHIBI aHTPOIIOTEHE3a BH6H_HOTeKa LIOK
https://m.edsoo.ru/863ead44
44 CooTHOIIEHHE OUOTOTUIECKUX U COITUATBHBIX
(aKTOpOB B aHTPOIIOreHE3e
45 | OCHOBHBIE CTAIMU AHTPOIIOTCHE3a
46 | INameoreHeTHKA W MAJICOTCHOMHKA
47 | DBoMONHS COBPEMEHHOTO YeTIOBEKa
48 Yenoseueckue packl. [Ipaktnueckas padboTa 05 Bubnmoreka LIOK
«3y4eHne 3KOJTOTMICCKHX aJalTAI[Ui YSITOBEKay https://m.edsoo.ru/863eaea?2
49 | KonrpousbHas pabota
50 | 3apoxaeHue M pa3BHTHE 3KOJIOTHH
51 Mertonst skonorun. JlaboparopHas paGE)Ta «3yuenune 05
METOJIOB IKOJIOTHUECKHUX UCCIISIOBAHHUIY
52 | 3HaueHHE YKOJOTHUCCKUX 3HAHHM IS YEIOBEKa
53 | Okonorunueckue HakTOphI
Abuotndeckue GpakTopbl. CBET KaK IKOJOTHISCKUN
54 | daxtop. JTaboparopHas pabora «BrisiBIIeHUE 0.5
pUCHOCO0ICHNH OPraHU3MOB K BIHSHHUIO CBETa»
55 | Aouornueckue dakropsl. Temneparypa kak 0.5



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

sKkonormueckuii paxrop. JJabopatopras padora
«BrIsBICHNE IPHCTIOCOOICHUN OPTaHI3MOB K
BIIMSHUIO TEMIIEPATYPBI»

Abuotnueckue GakTopsl. BrakHOCTH Kak
skonoruueckuii gpakrop. JlaboparopHas pabora

Bbubnanoreka [JOK

56 «AHaTOMHYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX 05 https://m.edsoo.ru/863eb10e
MeCT OOHUTaHUS»
57 | Cpensl oOUTaHUS OPTraHU3MOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/863eafec
58 | buosoruueckue puTMBbI
59 | )KuzHeHHbIe POPMBI OPTaHU3MOB
Bubnuoreka [IOK
60 buommieckue gakTope! https://m.edscﬂ).ru/863eb348
61 3HaueHre OMOTUYECKUX B3aUMOJAEHCTBUN IS
CYIIECTBOBAHHUS OPTaHU3MOB B Cpejie OOUTaHUs
62 | Dkonormvyeckue XapakTepUCTUKHU MOMYJISIIIAN
63 OCHOBHBIE TI0Ka3aTeNH MOMYJISIIMU: YUCICHHOCTb,
IUIOTHOCTb, BO3PACTHAS M TI0JIOBAst CTPYKTYpa
64 OCHOBHBIE TIOKA3aTeNH MOMYJISIUU: POXKIAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHH
65 | Dkosoruyeckasi CTpyKTypa MOMmyJIsiuu
66 | JluHaMuKa MOMYJISIIUK U €€ peryJsiius
67 KpuBbie pocTta 4rCIIeHHOCTH momyJasiiui. Kpussie
BBDKHBAHUSI
68 Dkonorudeckas Huma Buaa. JlaboparopHas padora 05
«[IpucnocoOsieHus: CeMsTH pacTEHUI K paCcCEICHUIOY
69 Bun kak cucreMa nonyssiiuii
70 | 3aKOHOMEPHOCTH HOBEJIEHHsS] K MUTPAIMi )KHBOTHBIX
71 | CooOmiecTBO OpraHU3MOB — OHOIICHO3 ﬁgg;%ﬁi%ié’gﬂﬁ/%%b 163
72 | Dxocucrema Kak OTKpbITasi CHCTEMa butmmorexa LIOK
https://m.edso00.ru/863eb46a
73 | KpyroBoporT BeLIECTB U IIOTOK SHEPTUH B IKOCHCTEME
74 | OCHOBHBIE ITOKa3aTeJIM IKOCUCTEMBI
75 | DKoOIOTHYECKUE TTHPAMUIBI



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

76 V3MeHeHns coo0mIecTB — CYKIECCHU 1

77 [TpupomHbIe 9KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. 1
DKOCHCTEMBI MOpEil U OKEaHOB

78 Hpnp(j;(HHe 9KOCHCTEMBI. DKOCHCTEMBI TYHIP, JIECOB, 1
cTenel, MyCThIHb

79 | AHTpOIOreHHBIE SKOCHCTEMBI 1

80 Ypboskocucremsl. [IpakTrdeckas padora «3yuenue 1 05
U omucaHue ypOOIKOCHCTEMBD»

81 3aKOHOMeupHOCT‘IjI (hopMHPOBaHUS OCHOBHBIX 1
B3aUMO/ICHCTBUII OPraHM3MOB B 9KOCHCTEMaX
MexaHu3MBbl BO3JECHCTBUS 3arPA3HEHUN Pa3HBIX TUIIOB

82 | Ha cyOopraHM3MEHHOM, OPraHU3MEHHOM, 1
MONYJIAIIMOHHOM U 9KOCUCTEMHOM YPOBHSIX

83 | Buocdepa — obmermianeTapHast 000109Ka 3eMITH 1

84 | Vuenue B. U. Beprazackoro o duochepe 1

85 | 3akOHOMEpHOCTH CYIIECTBOBaHHS OHOCHEpHI 1

86 | KpyroBopoThI BEIIECTB U OMOTCOXUMHUYCCKHE ITUKIIBI 1

87 | 3onanpHOCTE OHOChepsl. OCHOBHBIC OMOMBI CYIITH 1

88 | YcroiumBocTh Orocdeps 1

89 | Dkonoruyeckue KpU3MChl U UX MPHUIHHBI 1

90 | Bo3spueiicTBHe UenoBeka Ha Onochepy 1

o1 AHTpOHOl:GHHOG BO3JICHCTBUE HA PACTUTEIIbHBIN U 1
KUBOTHBIA MHP

92 | OxpaHa npupoJis! 1

93 OCHOBHBIE TIPHHIUIBI YCTOWYUBOTO Pa3BUTHUS 1
YeJIOBeUeCTBa U MPUPOJIBI

94 | HroroBasi KOHTpOJIbHAs paboTa 1

95 0O6006meHne 110 TeMe «MUKPOIBOIIONHS U €€ 1
PpE3YIBTaThD»

9% O6o0mienne Mo TeMe «MaKpodBOTONHUS U €€ 1
pe3yJbTaThD»

97 0O6006mmenue no teme «IIponcxoxneHue u pazBuTHE 1
KHM3HU Ha 3emiie»

98 O606menne mo Teme «IIporcxokaeHue yenoBeka — 1

AHTPOIIOI'CHE3 )




O60061eHne 1o TeMe «IKOJIOTHSI — HayKa O

99 1
B3aUMOOTHOIIIEHHUSAX OPTAHU3MOBY
06006meHue 1o TeMe «OpraHu3Mbl U cpeaa
100 1
o0uTaHU»
101 O0600611eHNE TI0 TEME «DKOJIOTHS BUIOB U 1
OMYJISILUI»
102 0O0600mmenue o teme «buocdepa — rnodanbHas 1
JKOCHCTEMA»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METO/JHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1. Buomorus, 10 wracc/ INaceunmk B.B., Kamenckmii A.A., PybmoB A.M. m apyrue; mon pemakitiei
[Naceunnka B.B., AknmonepHoe o0mmectBo «M3matenscTBo «IIpocBemerne»

2. Buonorus, 11 kmace/ Ilaceunnk B.B., Kamenckmii A.A., Py6noB A.M. u Apyrue; moa penakiuei
INaceunuka B.B., AknronepHoe o6mectBo «M3narensctBo «IIpocBenicHue.

METOJUYECKUE MATEPHUAJIBI JJISA YUUTEJIA

https://edsoo.ru/mr-biologiya/

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

HOPMbI 1 KPUTEPUU OHEHUBAHUA

OueHuBaHMe YCTHOTO OTBETa y4Yaluxcst

OtMmerka "'5" craButcs B citydae:
1. 3HaHuUs, NTOHUMaHHUS, TTyOUHBI YCBOCGHUS 00y4alomuMcs Bcero 00bEMa NporpaMMHOTO MaTepHana.
2. YMeHHs BBIICIATH INIaBHbIE MIOJIOKEHUS B H3yYEHHOM MaTepHaie, Ha OCHOBaHUH (DaKTOB U IIPHMEPOB
0000111aTh, IeNIaTh BHIBOBI, yCTAHABINBATh MEXKIIPEIMETHBIE U BHYTPHUIIPEAMETHBIC CBS3H, TBOPUECKH
IIpUMEHSET NOTY4YCHHbIE 3HaHNU B HE3HAKOMOM CUTyallHH.
3. OrcyTcTBHE OMIMOOK ¥ HEJOYETOB P BOCIIPOU3BEICHUH U3yYEHHOT0 MaTepralla, IpU YCTHBIX OTBETaX
YCTpaHEHHE OTAEIBHBIX HETOYHOCTEH C IIOMOIIBIO JOMOJTHUTEIbHBIX BOIIPOCOB YIHUTENS, COOMOCHHE
KYJbTYPBI YCTHOM peuH.
Otrmerka "4":
1. 3HaHME BCETO U3YUEHHOTO MIPOTPaMMHOTO MaTepHaa.
2. YMeHHH BBIIENATH TTIaBHBIC TIOJIOKEHHUS B U3ydICHHOM MaTepHale, Ha OCHOBAaHUH (haKTOB U IPHMEPOB
00001aTh, JeIaTh BEIBObI, yCTAHABINBATh BHYTPHIIPEAMETHBIEC CBSI3H, IPUMEHSTD IOTyUYCHHBIC 3HAHHUS Ha
MIPAKTHKE.
3. HeznauurenbHble (HerpyOble) OMIMOKK 1 HENOYETHI IPH BOCIIPOM3BEACHUH U3yYEHHOT0 MaTepuaa,
coOJTI0/ICHIEe OCHOBHBIX IIPAaBMJI KYJIBTYPHI YCTHOI peun.
OtmMmerka "3" (YpoBeHb IIPECTABICHUMN, COUETAIONIUXCS C AEMEHTaMHU HayYHBIX MOHITHH):
1. 3HaHWE W YCBOSHHE MaTepHala Ha YpOBHE MUHHMAIILHBIX TPEOOBaHHI POrpaMMBI, 3aTpyIHEHUE IPU
CaMOCTOSATEJIEHOM BOCIIPOU3BEACHUH, HEOOX0IUMOCTh HE3HAYUTEIbHOM MOMOIIM MPETIo1aBaTeNs.
2. YMeHue paboTaTh Ha ypOBHE BOCHIPON3BEACHHUS, 3aTPYAHEHNUS NIPH OTBETAaX Ha BUAOM3MEHEHHBIC BOIIPOCHI.
3. Hanmnune rpy06o#t ommOKy, HECKOJIBKUX HETPYOBIX P BOCIIPOU3BEACHUH U3YIEHHOTO MaTepraa,
HE3HAYUTEIIbHOE HECOOIIOJEHNE OCHOBHBIX IIPaBHJI KYJIBTYPhI yCTHOM pedH.
Ormerka "2":
1. 3HaHMe ¥ ycBOEHNE MaTepraia Ha YpOBHE HIDKE MUHIUMAIIbHBIX TPEOOBAaHHI IPOTPaMMBI, OT/ICIIbHbIC
NPE/ACTaBICHUS 00 U3YyYEHHOM Marepuare.
2. OTcyTCcTBHE YMEHHH paboTaTh HAa YpOBHE BOCIIPOU3BEICHUS, 3aTPYIHEHH IIPU OTBETaX Ha CTaHJapTHHIE
BOTIPOCHI.
3. Hannune HECKONBKUX TPYOBIX OIIUOOK, OOJIBILIOrO YUCIa HErPyObIX IIPH BOCIIPOU3BEICHUN U3YUYEHHOTO
Marepualia, 3HauuTeIbHOE HECOOIII0IeHHE OCHOBHBIX MPAaBUII KYJIbTYpPhl YCTHOU peu.

OueHka BBINOJHEHNs MPaKTHYeCKHUX (J1a0opaTopHBIX) padoT.

OrtMmerka "5" craBuUTCS, €CIIU YUEHUK:

1) IpaBMIIEHO OIIPEAEINI IIETh OIIBITA;

2) BBIIOJIHII paboTy B TOJTHOM 00BbEMeE ¢ COOJIIO/ICHNEM HEOOX0ANMOI! ITOCIIeI0BATEIbHOCTH IIPOBEACHUS
OTIBITOB ¥ H3MEPEHHH;

3) caMOCTOSITENBEHO U PAIIMOHAIBHO BRIOpA M IOATOTOBMII JUIA OIbITa HE0OX0AnMOe 000pyoBaHue, BCE
OTIBITHI TIPOBEJI B YCIIOBUSIX M PeXHUMax, 00eCIeunBarONIUX MOJy4YeHHE Pe3yIbTaTOB U BBIBOJIOB C HAMOOJIbIICH
TOYHOCTBIO;

4) Hay4yHO rpaMOTHO, JIOTHYHO ONHKCaJl HAOJII0IeHNs1 1 chOPMYIIMPOBAI BEIBOJBI U3 ONBITA. B mpeacraBieHHOM
OTYeTe MPAaBUIBHO U aKKypaTHO BBIIIOJIHMI BCE 3AIMCH, TAOJIUIIBI, PUCYHKH, IpaUKH, BEIYUCICHUS U CAeal
BBIBOJIBI;

5) mposBIIsieT OpraHN3alMOHHO-TPYJOBbIE YMEHUsI (TIOAZep>KUBAET YHCTOTY pabodyero MecTa U MopsIOK Ha
CTOJIE, YKOHOMHO MCHOJIB3YET PACXOHBIE MAaTePHAJIbI).

7) 9KCHEPUMEHT OCYIIECTBIISIET 10 TUIAHY C YIETOM TeXHUKH 0€30IacCHOCTH M MPaBHJII paboThl ¢ MaTepuaiaMu 1
000pyIOBaHUEM.

Otmerka "4" craBUTCS, €CIM YYSHHUK BBITIOJIHII TpeOOBaHuUs K oueHke "5", HO:

1. OIIBIT IPOBOAMII B YCIIOBHUSIX, HE 00ECIIEUMBAIOIINX JI0CTATOYHOI TOYHOCTH N3MEPEHNUH;

2. uiy ObUIO TOTMYIIEHO JBA-TPY HEIOYETa;

3. unm He Oosiee OTHOM HEeTrpyOoii OMMOKN M OJJHOTO HEJ0YeTa,

4. nnu 3KCTIEPUMEHT MTPOBEAEH HE MOJIHOCTHIO;

5. WK B OIIMCAaHUH HAOJIOACHUI U3 OTBITA JOMYCTHI HETOYHOCTH, BBIBOABI CIEJIAN HETIOIHBIE.

Otmerka "3" cTaBuUTCS, €CIIN YICHHUK:

1. mpaBMUIIBHO OMPEAEIHII IETh OTBITA; PA0OTY BHIOIHAET MPABHIFHO HE MEHEE YeM HAIlOJIOBHHY, OJTHAKO
00BEM BBITTOJTHEHHOH YacTH TaKOB, YTO MO3BOJISIET MOJTYYUTh NPaBHIIbHBIE PE3yIbTaThl U BHIBOIBI 11O
OCHOBHBIM, NPUHIIMIIHAIEHO BayKHBIM 33j1a4aM paOoThl;

2. wiu noa0bop o0opynoBaHus, 00bEKTOB, MATEPHAIIOB, a TAKXKE PabOTHI 110 HaYaIly OITBITa MIPOBEJ C IIOMOIIBIO
YUHTEIIS; WM B XOJI€ IPOBE/ICHUS OIbITA ¥ M3MEPEHUH ObLIN JOMyIIEeHb! OIIMOKH B ONIMCAaHNH HaOJII0IeHNUH,
(OpMyITHPOBAaHUN BBHIBOJIOB;



3. OIBIT IPOBOAWICS B HEPAMOHAIBHBIX YCIOBHUSIX, YTO MPHUBEJIO K HOTYyUCHHUIO PE3YIBTaTOB C OOIbIICH
MIOTPEITHOCTHI0; WK B OTYETE OBLIM JOMYIICHEI B 00IIEH CIIOKHOCTH He OoJiee IBYX OMMOOK (B 3aIHCAX
€IMHHL, U3MEPEHNUSX, B BEIYUCICHIAX, Tpadukax, Tabianax, cxemMax, 1 T.J.) He IPUHIUIIHAIBEHOTO IS TaHHON
paboTHI XapakTepa, HO MOBJMSBIINX Ha PE3YJIbTAT BHIIOJIHEHUS;
4. nomyckaeT rpyOyto omuOKy B X0Jie IKCIIepUMeHTa (B 00bsICHEHNH, B 0(OPMIICHUH PabOThl, B COOMIOICHUH
MIPaBUJI TEXHUKH 0€301IaCHOCTH IPH paboTe ¢ MaTepualiaMy 1 000pyIOBaHUEM ), KOTOPask HCIPABIISIETCS 110
TpeOOBaHUIO YUUTEIIS.
Otmerka "2'" cTaBUTCS, €CIIU YUEHHUK:
1. He oIpeAeNNII CaMOCTOSTEILHO LIETb OIIBITA; BBITOJIHII PadOTy HE TOJHOCTBIO, HE TOJTOTOBHI HYXKHOE
o0opynoBaHue 1 00BEM BBITIOTHEHHOW 9acTh pabOThI HE TIO3BOJIIET CAEIATh IPABUIBHBIX BBIBOJIOB;
2. ITH OTIBITHI, N3MEPEHNS, BEIYUCICHUS, HAOIIOAEHHS IPON3BOIMIIICH HEMPABIIBHO;
3. wm B Xo7ie paboThI ¥ B OTYETE OOHAPYKMINCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMECUCHHBIC B
TpeOoBaHUAX K oneHke "3";
4. nomryckaet nBe (1 6oiree) rpyObIe OMMOKH B XOJIE SKCIIEPUMEHTa, B 00BICHEHNH, B 0pOPMIICHUN pabOTHI, B
cOOJFOIeHNH TIPaBUJI TEXHUKH 0€30IaCHOCTH MPH padoTe ¢ BemeCTBAMHU U 000PYIOBaHUEM, KOTOPEIC HE MOXKET
UCIIPAaBUTH JaXKe IO TPEOOBAHMIO YUHUTEILS.

OneHKa caMOCTOSITETbHBIX MHCbMEHHBIX H KOHTPOJIbHBIX PadoT.
Otmerka "'S" cTaBUTCS, €CIIN YUCHHUK:
1. BBIMOJIHUIT paboOTy 0€3 OIUOOK M HET0UETOB;
2) pomyctui He 6ojiee OJHOTO HEAOUeTa.
OtMmeTka "4" cTaBUTCS, €CIIM YYCHUK BBIMOJHUI PA0OTY MOJHOCTHIO, HO JOMYCTHII B HEH:
1. He Goxee oHOM HEerpyOOoi OIMOKH U OTHOTO HEA0YEeTa;
2. uu He Ooee IBYX HEJIOYETOB.
Otmerka "3" cTaBUTCS, €CIIH YYCHHUK MTPABHIHHO BBHITIOIHUI HE MeHee 2/3 paboThl WiIH JOMYCTIT:
1. He Goxee ABYX TPyOBIX OIIHOOK;
2. unu He 6oree oHOH rpy0oit 1 0HOH Herpy0oii OIMOKH U OTHOTO HET0YEeTa;
3. unu He OoJiee ABYX-TPeX HErpyObIX OIIHOOK;
4. unu 0JTHOM HerpyOoii OMMOKK U TPEX HEJOUYCTOR;
5. WM TIpY OTCYTCTBUU OIIKOOK, HO IPU HAJIWYHH YETHIPEX-TISTH HEJIOYETOB.
Otmerka "2'" cTaBUTCS, €CIIN YUCHHUK:
1. mOImyCTHII YUCIIO OIUOOK U HEAOUETOB ITPEBOCXO/IAAIIEe HOPMY, ITPU KOTOPOI MOXKET OBbITh BBICTaBIICHA
orenka "3";
2. WK €CJTY IIPAaBHIILHO BBIITOJIHUI MEHEE TTOJIOBUHBI PaOOTHI.

OueHka BbINOJHEHUS TECTOBBIX PadoT 1O OMOJIOTHH:

OLICHKA MHHHMYM MaKCUMyM
5 90 % 100 %

4 71 % 89 %

3 51 % 70 %

2 0% 50%




OIIEHOYHBIE MATEPHUAJIBI C KPUTEPUAMHU OHEHUBAHUA
KonTponbsnast pabora no 6uosiornu B popmare EI'D (nmepsoe mosyroaue)

1 BapuaHr

Yactb A
1. O0beKTOM M3y4eHHMs HUTOJIOITUH CIYKUT YPOBEHbD ...
a) OpraHW3MEHHEIH; 0) MOMYJSAIIMOHHO-BUIOBOH; B) KICTOYHBIN; T) OrocQepHBIit.
2. CpopMyaupoBaIu KJIETOYHYIO TEOPHIO ..
a) MeunnkoB u [Tactep; 0) Besamuii u I'apseii; B) llIBann u lllneiinen; 1) Yorcon u Kpuxk.
3. AKTHBHOe B3auMo/leiicTBHe :KMBOI'0 M KOCHOI'0 BeleCTBA MUIAHEThl OCYIIeCTBJIsIeTCs] HA YPOBHE ...
a) OpraHM3MEHHOM; ©0) MONYJISIHOHHO-BHIOBOM; B) OHOC(hEpHOM; T) OMOTCOIICHOTHYECKOM.
4. IlonsiTHE «TrOMEOCTAa3» XapaKTepu3yeT:
a) COCTOSIHME JJMHAMHWYECKOT0 PAaBHOBECHUS IPUPOJIHON CUCTEMBI, ITOIEPKUBAEMOE JIESITEILHOCTHIO
PETYIATOPHBIX CUCTEM
0) mporiecc pa3pylieHHs KJIETOK MyTeM MX pPacTBOPEHHS
B) oOliee CHIDKEHUE XKHU3HECTIOCOOHOCTH OpraHu3Ma
T') TIPOIIECC pacUICIUICHHS YTIICBOAOB B OTCYTCTBUH KHCIOPOAa
5 Kak Ha3biBaeTcs npouecc pa3pyuieHusi HepBUYHOMN CTPYKTYPbI 6eJIKOB
a) peHatypamus 0) [OeHaTypamus B) JACCTPYKIOUS T)  TPaHCKPHITIHA
6. IIpokapunoramu sIBJSIIOTCS
a)BUPYCHl 0) OakTepuu B) TPUOBI T) MPOCTEHIIIHE
7.KjeTkn opranu3MoB Bcex HAPCTB KUBOI MPUPOIbI HMEIOT
a) Aapo 0) IUTOIIa3My B) MHUTOXOHIPHU T) XJIOPOIUIACTHI
8. B kileTke cocpegoToyeHa HacjeAcTBeHHAs HHGOPMAIMs 0 TPU3HAKAX OPTaHU3Ma, MI03TOMY eé Ha3bIBa-
0T
a) CTPYKTYPHOU AMHUIICH KUBOTO  0) PYHKIMOHAIBLHOW CAMHHUIICH KHBOTO
B) TCHETUYECKOM SIMHUIICH )KUBOTO  T) €AMHUIIEH pocTa
9. B ki1eTKax KAaKHX OPraHu3MoOB COJIEPKUTCS B 1eCSITKH pa3 0oJbllle YIJeBo/I0B, YeM B KJIeTKaX KHBOT-
HBIX
a) baxTepuii-canpoTpooB 0) OJHOKIETOYHBIX B) MPOCTSHINX T) PaCTCHHU
10. ComaTnyeckme KJIeTKH, B OTJHYHE OT MOJOBBIX, COJEPKAT
a) IBOWHOU HabOp XxpoMocoM 0) oAWHAPHBIA HAOOP XPOMOCOM  B) IIUTOILIA3MY
T') TUIA3MaTHYECKYI0 MeMOpaHy
Yacrs B
1 YcTraHoBHTE COOTBETCTBHE :
Kpurtepnu xuBoro:
1)EnuHCTBO OMOXMMHYECKOTO COCTaBa
2) JAUCKPETHOCTH U IIEIIOCTHOCTD.
3) Camoperyasnusi.
4) Pa3zMHOKECHHE.
5) PUTMHYHOCTG.
XapakTepHble IPU3HAKHU:
A) 13 m3BecTHBIX O0see ueM 100 XuM. 37IeMEHTOB ISl TOCTPOSHHS KUBOTO OpraHU3Ma, 00S3aTeIbHEI ECTh —
YIJIEpOoJ, BOAOPOJ, KUCIOPO, a30T, cepa, Gocdop.
B) Exunnneii crpoeHns, )kU3He1eATEIbHOCTH, PA3MHOXKEHUS, HHIMBHUIyaJIbHOTO Pa3BUTHS SIBISIET CS
KJIETKA; BHE KJIETKH KU3HU HET.
B) Bce »uBble OpraHu3Mbl COCTOSIT B OCHOBHOM M3 O€JIKOB, JIMIIKU/IOB, YTIEBOJOB U HYKJIEHHOBBIX
KHCJIOT, a B O0IIEH Macce BEIIECTB TeJla OCHOBHYIO JIOJIO COCTaBIseT Boaa (He MmeHee 70-85%).
I') JIro0as Guonornveckasi cucTeMa COCTOUT M3 OTJEIBHBIX B3aNMOICHCTBYIONINX YaCTeH, KOTOPHIE
BMeCTe 00pa3yoT CTPYKTYpPHO-(GYHKIIMOHAIBHOE €IUHCTBO.
JI) Opranu3mel cmiocoOHBI B TIporiecce MeTaboIM3Ma MoAAepKUBaTh TOMEOCTas.
E) ’)Kusas cucrema nzBiekaeT, IpeoOpa3oBBIBAET U MCIIOIb3YET BEIIECTBA U3 OKPY KAIOLIEH Cpebl U
BO3BpalllaeT B Hee MPOJAYKTHI pacraja.
7K) B npouecce nx >KH3HENEATEIHHOCTH MEX]Ly OPraHU3MaMH M OKPY>Kalolel cpe ol IPOUCXOIUT
ITIOCTOSIHHBIM OOMEH BEIECTBOM M SHEPTHEH.
3) OpraHu3Mbl IPUCIIOCOOJICHBI K MEHSIONTUMCS YCIIOBHSM CYIIIECTBOBAHMS.
M) Opranuzmsl n301MpaTesbHO pearupyoT Ha BHEIIHNE U BHYTPEHHHUE BO3/IEHCTBHS.
K) Opranu3msl 06ecieqrBalOT HEIPEPHIBHOCTD KU3HU U IIPEEMCTBEHHOCTh TTOKOJICHHIA.




1 2 3 4 5

2. CTpyKTYpHbIe KOMIIOHEHTHI MHTOXOHPUH
1) 5-8 MeMOpaHHBIX TOIOCTEH
2) TpaHyIbl, COCTOSIINE U3 ABYX CYOHEIMHHIL
3) nBa crmost MeMOpaH
4) KpHUCTBI
5) rpansl
6) pubocombl

Yacrts C.

®parment nenu JHK nMeer nocnenoBareabHOCTh HYKJIEOTHIOB:
T-T-T-A-T-LI-T-I-T-LI-T-T-A-A-T. B pe3ymnbrate npom3omienmeii MyTaldd B TPETheM TPUIUIETE TPETHIl
HYKIICOTHJ 3aMEHEH Ha HYKICOTHA «Ax». OmpenenuTe IOCIeIOBaTeIbHOCTy HykieoTnnoB Ha wPHK mo
ncxonHomy ¢parmenty nernu JHK u m3menéHHOoMy. OOBSICHHUTE, YTO MPOU3OMIET C (parMEHTOM MOJICKYIBI
Oenka u ero cBoiicTBaMu mociie BozHuKIIerd myrtannn JJHK. J{71s BEIIONHEHNS 3aJaHUs UCTIONB3YITE TaOIHIly
FeHETHYECKOT0 KOJIa.
' I'emerraecEmia woa ( aPHIE)

lepnoe Brropoe o0 B BSE B Tperne
O CEE S IR . - | peBEORaHE e
b ] A I
reg Cep Tup I ¥
v Ireer Cep Tap e L1
' Jlet Cep — — A
Jlest | Cep 1 — T | r
Jlest Npo Muc Apr ¥
I JleiE [po Mac Apr 11
Jlest Npo Cae Apr A
JleiE | [po | Mae Apr | I
Hae Tpe Acm Cep ¥
A Hae Tpe Acm Cep |
Hae Tpe e Apr A
MeT | Tpe | e Apr | r
Han Aors Acr s ¥
r Ban Ama Aco Cam |
Ban Ama oy M A
Han Aog oy Mam r

IIpaBuia nojib30BaHus Tadauueii

IepBblii HyKkJ€OTHA B TpUIUieTe Oepercss W3 JIEBOIO BEPTHKAJIBHOIO psijia, BTOPOH — W3 BEPXHErO
TOPU30HTAIBLHOIO PsIia U TPETUM — U3 IIPABOr0 BEPTUKAIBHOrO. TaM, rie nepecekyrces JIMHUYU, UAYIIHE OT BCEX
TPEX HYKJIEOTUAOB, U HAXOIUTCS UCKOMAasi aMUHOKHUCIIOTA.

Kpurtepuu oueHuBanusi (MaKCMMAJILHOE KOJHYECTBO 0aJLJI0B - 21)
0-4 -2»

5-11-W3»

12 -19 — «4»

20— 21— «5»

HToroBasi KOHTpoJIbHast padoTa B popmate EI'D
1 BapuaHr.

Yacts A. BoiOepuTe 01UH NPaBUJIbHBIA 0TBET.

1. Kakue xumMnyeckue 3J1eMeHThl Ha3bIBAIOTCA MaKpodieMeHTaMu?

A. kucnopon B. azor

b. Bonopon I'. Bce OTBETHI BEpHBI

2. Kakoe u3 npejacraBjieHHbIX BELIECTB OTHOCUTCS K MOHOcaxapuaam?




A. kpaxman B. xutun

b. rimoko3a I'. caxaposa

3. Kaxkas ¢pynkuus HE oTrHocuTes K QyHKIMAM YriieBoaAoB?

A. 3anacaromas B. 3amuTHas

b. ctpoutensHas I'. perynaropnas

4. Yrto coboii mpeacTapisieT TPeTHYHAS CTPYKTYypa Genka?

A. monunentuaHas enb B. rno0yna

b. cnupansHO 3akpydeHHas Lelb I'. xommiekc ro0yn

5. Kakoe crpoenne nmeer HykiaeoTua mosexkyiast PHK:

A. TITFIOK03a, a30THCTOE OCHOBAHHE, OCTATOK (POCHOPHOI KHUCIOTHI

B. pubo3a, a30THCTOE OCHOBaHHE, OCTATOK (POCHOPHOI KUCIOTHI

B. ne3okcupn603a, a30THCTOE OCHOBaHKE, OCTATOK (POCHOPHOI KHUCIOTHI
I'. pubo3a, a30THCTOE OCHOBAHHE.

6. Kakoe azoTucroe ocHOBaHHe He BXOIHT B cocTaB MoJjekyJbl JJTHK:

A. aneHuH B. iuro3un

b. ryanun I'. ypanun

7. IIpomecc Nor;ioumeHus1 paCTBOPEHHBIX BelIeCTB KJIECTOYHOIH CTEHKOI Ha3bIBaeTCs:
A. ¢porocunres B. daronuros

b. nunonuro3 I'. xemocuHnTe3

8. Kakasi yacTh KJIeTKH OCylIeCTBJISIET TPAHCHOPT BelleCTB 10 KJeTKe!
A. xommiekc I'onbmxu B. pubocomsr

Bb. OIIC I'. Muroxonapuun

9. Kak Ha3pIBalOTCH KJIETKH, He HMerouue oopmiieHHoro siapa?

A. IpOKapHOTHI B. anaspoOsI

b. sykapuoTsl I'. a3po0Osr

10. Kaxkoii y4yactok onmnoii m3 uemodexk JIHK Oymer kommiemenTapen apyroi memouke JHK —
TATOUI TAITT:

A. TTATTTTHUAT B. ATTITTATLIA

b. ATAITHATIILIA I'. HTAITHOATIILIA

11. Kak Ha3biBaercsi MogekyjJa PHK, koropasi oTrBeyaer 3a TpaHCKpuUnuui HHopManuu c
MoJaekyasl JJHK:

A. T-PHK B. P-PHK

b. U-PHK

12. Yem oTau4awTCs KJIETKH IPHOOB OT KJIETOK pacTeHmii?

A. TOJCTasl KJIIETOYHAsl CTEHKA B. Hannuue Bakyonei

b. 3amacaer rimkoreH I'. mamuaue simpa

13. Kaxkoii Bua pa3MHO:KEeHHSI XapaKTePeH IS Pa3MHOKEHUS P OKIKei:

A. BeretaTuBHOE B. moukoBanue

b. nosoBoe I'. cnopooGpa3oBanue

14. Kakoii BuJ1 OIJIOIOTBOPEHHS XapaKTepeH 1JIsl pacTeHuii?

A. Hapy)XHOe B. nBoiinoe

b. BHyTpeHHee
15. Ha xakoMm 3TaIlie JHepreTu4eckoro oGMeHa odpasyercs MOJIOYHAS KHCJI0TA?

A. IOArOTOBUTENbHBIN B. cnmpToBoe OposxeHme

b. rukonu3 I'. kneTouHoe pIxaHue

16. Kakum cmoco0oM NMHTAIOTCH PACTEHUSI:

A. rerepoTpodsr B. mapa3utsl

b. aBTOTpOdBHI I'. canpocuTsr

17. Ilpm kaxoii ¢paze MHTO32 XPOMOCOMBI PACXOAATCH K MOJIOCAM KJIETKH?

A. uaTepdasza B. metadaza

b. anagaza I'. Tenodaza

18. B pe3yabrarte 1p00JIeHHUs 3UTOThI:

a. YBEJIMUYMBAETCS Pa3MEP 3apoblila B. IPOHUCXOANT AnddepeHIanys KIeToK
0. yBEeIMUMBAETCS YHCIIA KIETOK T. IPOMCXOINT NepeMEICHHE KIETOK
19. Hapy:xHblii CJI0i KJIETOK racTpyJibl Ha3bIBaeTCsl

a. 9KTOJEpMa B. Me30JepMa

6. aHTOIEpMA r. O;acrysa

20. Hapy:Hoe 0On;1010TBOpPeHNEe XapaKTEePHO 1JIs:

a. IPBITKOH SIIEPHIIBI B. IIPY/IOBOM JIATYIIKH

0. 6emoi KypomaTKu T. OOBIKHOBEHHOTO €3Ka



Yacrs B.
1. BsbiOepuTe Tpu NPaBHIBHBIX 0TBETA U3 lIecTU. B mpomecce oBorenesa:
a. 00pa3yroTCs SIMIEKICTKH
0. 00pa3yloTCs UEThIpE 3pelible MOJIOBBIE KIIETKH U3 OIHON
B. 00pa3yloTcs CiepMaTo30U/IbI
I. o0pa3yeTcs OJlHa 3peJiasi rameTa
JI. YMCI0 XPOMOCOM YMEHBIIIAeTCsI BABOE
€. 00pa3yroTCs KIETKH C TUILIONIHBIM HaOOPOM XpOMOCOM
2.  YcTaHOBHTE COOTBETCTBHE Mexkny 3akonamu I'. MeHnensi M HX XapaKTepHCTHKAMU.

3akoH XapakTepuCcTHKA
1. I 3akon Mennens A. CxpeluBaHue FrOMO3UIOT
2. II 3axox Meunens b. CkpemunBaHie TeTePO3UTOT
B. PomuTensckue GopMbI — YUCTHIC THHUT
I. Ponurensckue GopMbl B3ATH 13 Fi
. B F1100% rereposuror
Pacmerurenne o ¢eHotumy 3:1

Yacts C.

1. Kakume mnpeumyliecTBa [Jaj0 >KHBOTHBIM IIOsIBJeHHe B X0/Je 3BOJIOLUHM BHYTPEHHero
omionoreopenusi? IlpuBeaure npumepsl.

2. Kakume THOBI MOCTIMOPHOHAJBHOTO pa3BUTHA cyllecTBylOT? Kakme mpemmymiectBa mumeer
KayKAbIA U3 HUX?

3. YkaxuTe HOMepa Npes1oKeHHil, B KOTOPBIX J0NMylIeHbl onoku. O0bscHUTE HX.

1. VrieBoasl MpeACTaBISAIOT COOOM COEAMHEHNS YIiepoia U BOJIOPOa.

2. Paznauuaror TPpU OCHOBHBIX KJIaCCa YTJIEBOJOB — MOHOCAXapuabl, JUucaxapuibl U MoJIMCaxapuabl.

3. Hawubounee pacnpoctpaHeHHbIE MOHOCAXapHU/Ibl — Caxapo3a M JaKTo3a

4. O=HH pacTBOPHMEI B BOZI€ ¥ 00J1a1al0T CIIaJKUM BKYCOM

5. Ilpu pacuiennennn 1 T rmoko3sl Beigensercs 35,2 k/Ix sHepruu.

Kpurtepuu oneHuBanusi: (MAKCHMaJbHOE KOJIHYECTBO 0aLi0B - 39)
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27 - 34 —«d»

34 — 39 — «5»




