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INOACHUTEJIBHASA 3AITMCKA

PaGouas mporpaMMa cocTaBjieHa Ha OCHOBE MPOTrpaMMbl 00111e00pa30BATEIbHBIX YUPEKICHUINA:
TepemoB A.B., [letpocosa P.A. [Tporpammsl 17151 001eo0pa3oBaTeNbHBIX YUpeKIeHUN. buonornueckue
cucteMbl 1 iporiecchl. 10-11 kmaccs! (mpoduiibHbIi ypoBeHb). M.: Muemosuna, 2017. -72c.

IJeny 00y4eHuss OMONOTHH: OBIIAJICHUE yYAIIUMUCS CHCTEMOW OOIIMX €CTECTBEHHOHAYYHBIX U
CHEIMAIbHBIX ~ OMOJIOTMYECKHX  3HAHUW, oOecreurBaOmUX  (OPMUPOBAHHE  PALKUOHAIBHOTO
MHUPOBO33PEHUS IMYHOCTH U HPABCTBEHHO-ITHUECKOTO OTHOIICHUS K )KMBOH MPHUPOJIE.
3aoauu npoghunvnozo odyuenun ouonozuu:

- YCBOGHHE yYalllUMUCA 3HAHUW O MHOr00Opa3uu Tell KMBOW MPUPOJIbI, YPOBHIX OpraHU3aINU
OMOJIOTUYECKUX CUCTEM, CYITHOCTH MTPOUCXOIAIIMX B OMOCUCTEMAX MPOIECCOB U UX OCOOCHHOCTSIX;

- O3HAKOMJICHHE YYalIUXcsa C METOJaMH MO3HAHUS KUBOUM MPUPOJIbI; TPOBEACHHE HAOII0IeH 32
OMONIOTUYECKMMU OOBEKTaMH, SBICHHUSIMHU; HCIIOJNB30BaHUE MPUOOPOB W HMHCTPYMEHTOB  JUIA
paccMaTpuBaHus KJIETOK, TKaHEH, OpraHoB, OPraHU3MOB; OpraHU3aIlHsl U IPOBECHHE

71a00paTOPHBIX KCIIEPUMEHTOB;

- OBJIA/ICHUE YYAIIUMHUCS YMEHHSIMU HaXOJIUTh U UCIIOIB30BaTh HH(POPMAIMIO O OMOTOTHIECKUX
00BEKTax U SBIEHUSIX, COBPEMEHHBIX UCCIIEIOBAHUAX B OMOIOTHH, MEAUIIMHE, IKOJIOTUH, O

¢axTopax 370pOBbS U PHCKA Ul OpraHW3Ma YeJIOBeKa; paboTaTh C ONPEACTUTEISIMHA UCIIPABOYHUKAMH,
rpadukamu, TabIMIaMy; UCTIOIB30BaTh 3HAHUS JIS1 OOBSICHEHUS

OMOJOrNYECKUX POLIECCOB;

- MpUOOpETEeHNE YYalTUMHUCS KOMIIETEHTHOCTH B PAllMOHAIBHOM HCIIOJIb30BAHUU MPUPOTHBIX
PECYpPCOB, 3aIUTe OKPYKAIOIIEH CPebl; OLICHUBAHKE ITOCIIEACTBUI ACATEIbHOCTH YeJIOBEKa BIPHPO/IE,
M0 OTHOIIEHHUIO K COOCTBEHHOMY OpPraHU3MY;

- CTaHOBJICHUE U PA3BUTHE MIO3HABATEIFHBIX HHTEPECOB yUAIINXCS, MBICIIUTEIIEHBIX H TBOPYECKIX
crocoOHoCTeH; (hopMUpOBaHHE LIEIOCTHOTO MBIIIUIEHUS MPH MO3HAHUU KUBOMIIPUPOIBI;

- BOCIIUTAaHHE PAIMOHATBHOTO MHUPOBO33PEHHUS YYAIIMXCs, IIEHHOCTHOTO OTHOIICHHS K JKUBOU
OpUpojie B ILIEJIOM M K OTIENbHbIM €€ oOBeKTaM U SBICHHUAM; (POpMHUpOBAaHUE 3KOJIOTMYECKOH,
TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEACHUS B TPUPOJE; WHTETPALUU E€CTECTBEHHO-
HAy4HbIX 3HAHUU.

OO6pa3zoBaTenbHbIE pe3yIbTaThl HA MPOGUILHOM YPOBHE YU€OHOTO IIPEIMETA MOJIEKAT OIEHKE B
X0/Jie UTOroBoi arrectanuu. CTpyKTypa U cojiepKaHue POrpaMMbl OpPUEHTHPOBAHBIHA MOJITOTOBKY K
cmnaue EI'D o Ouosoruu.

CTpyKTypa nporpaMmmsl.

[Iporpamma mpenHa3zHaueHa i 0O0IIeoOpa3oBaTeNbHOW MOArOTOBKM ywammuxes 10—11
KJIACCOB CTapIliel HIKOJIBI XMMHKO-OMOJOTHYECKOr0, OMOJIOro-reorpauueckoro M yHHBEPCAIbHOIO
npodwmieii. Ha npoduisHOM ypoBHE OMosornyeckoe oOpa3oBaHHME MPHU3BAHO OOECTEYUTH BHIOOP
yqamumucs Oyaymiel mpodeccuu, OBIaJCHUE 3HAHWUAMH, HEOOXOIWMBIMH IIJIi TIOCTYIUJICHUS B
YUPEKACHUS CPEIHEro M BBICHIETO MPOQPECCHOHATBHOIO O00pa3oBaHMs U MPOJOLKEHHUS H3Y4YEHUs
Omoyornu Ha OMOJIOTUYECKUX, MEIUIIMHCKIX, arPOTEXHOJIOTHYECKHUX CIEIUATBHOCTAX U (PaKyIbTeTax.
[Tporpamma MOKeT OBITH TaKKe MCIIOJIb30BaHA JJIsl HOJATOTOBKHU COOTBETCTBYIOIIMX BO3PACTHBIX TPYIIT
ciIymiatenei, M3y4aroumx OHOJIOTHI0O B KadecTBe MPO(UIBLHOM IUCHUIUIMHBI B JAPYTUX Y4YeOHBIX
3aBEJICHUSX.

OO0mas xapakTepHCTHKA y4eOHOro mpeaMera. YUeOHBI MaTepuall JIOTUYECKH MPOJIOIDKAET
coJlepkaHHWe Kypca OHOJOTMU OCHOBHOW IIKOJIBI, pacIIUpSeT W YIIyOnseT 3HaHUS O PAaCTEHUsX,
JKUBOTHBIX, FpI/I6aX, 6aKTepI/I${X, OpraHu3ME YCJIOBCKa, O6I]_[I/IX 3aKOHOMCPHOCTAX XHW3HHU, BKIOYACT
JOTIONTHUTEIIbHBIE OMOJIOTHYECKHEe M 3Kojormueckue cBeaeHus. CTpyKTypa NporpamMmbl OTpa)kaeT
CYIIECTBYIOIUE CHUCTEMHO-YPOBHEBBI U HBOJIONHOHHBIA TMOAXOABl K HW3YYCHHUIO OWOJIIOTHH B
o0meoOpazoBaTebHON TIKOJIE. EE IpeMeToM SBISETCS pacCMOTPEHUE CBOMCTB M 3aKOHOMEPHOCTEH,
XapaKTEePHBIX JJII OPTaHHYECKOTO MUPA, 3aKOHOB €r0 UCTOPUIECKOTO Pa3BUTHA. B CBS3M C TUM aKIEHT
CICIIaH Ha CHUCTEeMAaTHU3alliu, 000OIICHUH, YIIIYOJICHHH W PACHIUPEHHUH (10 MPEIBY30BCKOTO YPOBHS)
OMOJIOTHYECKUX 3HAHMN ydalluxcs, MPHOOPETEHHBIX MMM paHee NpU HU3YyYEeHHH pa3zesioB Kypca
OHOJIOTUN B OCHOBHOM HIKOJIE.



B 10-m kmacce TeMbl MpOrpamMMmbl MOCBSIIEHBI PAaCCMOTPEHHMIO OOIIMX OCOOEHHOCTEH
OMOJIOTUYECKUX CUCTEM M IIPOLECCOB, OCHOB MOJIEKYJISIPHON OMOJIOIMM, LUTOJIOTUH, T'€HETUKH,
CeJIeKLMU; IOBTOPEHUIO 3HAHMM ywaluxcsd O OOTaHMKE, 300JI0I'MH, aHATOMUM U (U3UOJIOTHU
yenoBeka. B 11-m kiacce mpooikaeTcss 3HaKOMCTBO C OMOJIOTHYECKUMHU CHCTEMaMH M MPOLECCaMU Ha
HOMYJISLUOHHO-BUIOBOM, OMOr€OLEHOTUYECKOM U OMOC(HEPHOM YpPOBHAX, M3Y4aeTCsl HBOJIOLMOHHOE
y4eHHe, OCHOBBI DKOJIOTHH U yueHue o orocdepe.

Marepuan nmporpamMMbl HallpaBjIeH Ha OCBOCHHME YUALIUMMCSA CUCTEMbl OMOJOTMUECKUX 3HAHUM:
OMOJOTMYECKMX TEOpPUHM M 3aKOHOB, HMAEH U MPHUHIMIOB, JEXKAIMX B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHbBI MUPA; O CTPOCHUH, MHOI000Pa3uH HOCOOEHHOCTAX KIIETKH, OpraHn3Ma,
MOy, OHOLEHO03a, AKOCHCTEMBI; O BBIIAIONIMXCA HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX
UCCIICIOBAaHUSIX B OMOJIOTUH, NPHUKIAJHBIX acHeKTax Ouojiormueckux 3HaHuil. [lig pasButus u
NOJ/Iep)KaHUsl MHTEpeca yJaluxcs K OHOJIOTUM HapsAy CO 3HAYUTENbHBIM 00BEMOM TEOPETHYECKOTO
Marepuaja B KaXJIOW TeMe NpOrpaMMbl MPEelyCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTaHOBJIECHUS U
pa3BUTHUSL TOM WJIM MHOM 00JacTH OWOJIOTMM, BKJIAJJOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
pelleHre BaXHEHIINX OMOJIOTMYECKUX U 3KOJIOIMYECKUX MPOOIeM.

B mporpamme mnpenycMOTpeHbl JEMOHCTpalus OHOJOTMYECKMX OOBEKTOB M IPOLECCOB,
nprMeHeHne HH()OPMAIIMOHHO-KOMITBIOTEPHBIX TEXHOJOTHWH, a TakKe MPOBEACHUE J1a00OpaTOPHBIX
9KCHEPUMEHTOB, 3KCKYpPCUH Ha MPUPOAY, B MY3€H, PELICHUE T€HEeTHUECKUX M SKOJIOTMYECKHUX 3a/ad.
Teoperudecknii Marepuan MpPOrpamMMbl JIOTIOJNHSAET JAa0OpaTOpHBIA mpakTHKyM. Ero Ttemarmka
HO3BOJISIET OOBEIUHUTH HECKOJIBKO OJM3KUX [0 COJCPXkKAHUIO J1abOpaTOpHBIX paboT B OJHO
IPAKTUYECKOE 3aHATUE, LIEJCHANPABICHHO 3aKPENUTh TEOPETHUUECKUW MaTepual, pa3BUTh
IPAaKTUYECKHE YMEHUs YYalllUXCsl, UX MHTEJUIEKTyaJbHbIE U TBOPUECKUE CIIOCOOHOCTU. B mporpamme
JlaH TIepeueHb J1abOpaTOpHBIX paldOT, a TaKXKe IMPHUBEICHO MPUMEPHOE pacipeneiieHne y4eOHOro
BPEMEHHU I10 TEMaM B yacax.

Mecto npenmera «bunosorus» B 0a3uCHOM y4eOHOM IIaHe

Ha uzyuenune kypca 6uonoruu Beiaeneno 207 yacos, B Tom urcie B 10 kimacce — 105 yacos (3uaca
BHezeno), B 11 kimacce — 102 yaca (3 yaca B Hefiemio).

Mecrto pa3gesia B Kypce 0HOJIOTHMH M B Y4eOHOM ILIaHe.

Paznen «buosorus. buosornueckue CUCTEMBI U IIPOLECCH» SBISAETCS 3aBEPIIAIOIINM B Kypce
Ouosornu oOIero cpeaHero oOpa3oBaHUs M MpeJHa3HaueH A NpoQUIbLHOro o0ydeHHs ydyalluxcs B
cTapumx kinaccax. [IpopunbHoe oOyueHue MpenanoiaraeT COKpalleHHue WHBAPUAHTHOTO KOMIIOHEHTa
y4eOHOT0 MJIaHa U paclIMpeHne BapUaTUBHOM ero yacTu. B oinune oT Mozenelt mIkos ¢ yriayOoiE€HHbIM
U3YYEHHEM OTJENIbHbIX Y4YeOHBIX NpPEIMETOB, KOIJa, Kak MpaBUiIO, OAMH MpPEAMET H3ydaercs IO
yriIyOnéHHON mporpaMMe, a OCTajbHble — Ha 0a30BOM ypOBHE, peaiu3ainus NpoduibHOro 00y4eHus
BO3MOXXHAa TOJIBKO IIPU YCIOBUHM COKpAIleHHUs YydyeOHOro marepuajia Henpo(UIbHBIX Y4eOHBIX
IPEMETOB U PACHIMPEHHsI MPO(UIBHBIX U MOAICPKUBAIOIIUX JUCIUIUIHH.

[IpodunpHBIA ydeOHBIN TpeaMeT SBISETCS O00s3aTeIbHBIM JJIS y4YalluXcs, BBIOPABIINX JTaHHBIN
npodmib 00ydeHHUS.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA Y4eOHOr0 NMpeIMeTa  YCBOCHNE YUaIllUMKCS 3HAaHUU O
MHOT0O0Opa3uM >KUBBIX TeJl MPUPOJBI, YPOBHSX OpraHM3allMd OHMOJOTMYECKHUX CHCTEM, CYIIHOCTH
NPOUCXOSAIIUX B OMOJIOTHUECKUX CUCTEMAaX MPOIECCOB U UX OCOOCHHOCTAX; 03HAKOMJICHUE YYaIIXCs
C METOJaMM IMO3HAHUS KUBOW MPUPOJBI; MPOBEACHUE HAONIOAEHUN 32 OMOJOTHYECKMMH OOBEKTAMH,
SBJICHUSMH; HCIOJIb30BaHUE MPHOOPOB M HWHCTPYMEHTOB JJISi pacCMaTpUBaHMs KIIETOK, TKaHEH,
OpraHoB, OpPraHU3MOB; OpraHM3alMs M TMPOBEACHHE HATYpPHBIX U JaOOPAaTOPHBIX HSKCIEPUMEHTOB;
OBJIQJICHUE YyYaIlUMHUCS YMEHUSIMHM HaxXOIUThb M HCIIOJIb30BaTh HH(OpMAIMio O OHOJIOTHYECKUX
00BeKTax M SIBJICHMSIX, COBPEMEHHBIX MCCIIEJOBAHUIX B OMOJIOTMU, MEAUIIMHE, SKOJIOTHH, O (haKTopax
3I0pOBbsI M pPHCKa sl OpraHM3Ma uYeloBeKa; paboTaTh € ONpPEeNUTENIIMH U CIPAaBOYHHUKAMH,
rpadukaMu W TaOJIUIAMH; WCIOJb30BaTh 3HAHUS 11 OOBSICHEHUS OWOJIOTHYECKUX IPOIECCOB;
npruoOpeTeHne yJaruMucss KOMIIETEHTHOCTH B PAllMOHAIBHOM HCIIOJIb30BAaHUM MPHPOIHBIX PECYPCOB,
3alUTe OKPYXKAKoMIe cpepl OT BO3ACHCTBUS HEOMAronpusITHBIX (PaKTOPOB; OLIEHUBAHUE MOCIEICTBUN
CBOCH JEATENbHOCTH B MPHUPOJE, MO OTHOUIEHUIO K COOCTBEHHOMY OpIaHWU3MYy; CTAaHOBICHHE U
pa3BUTHE TO3HABATEIbHBIX WHTEPECOB YYALIUXCS, MBICIUTEIbHBIX M TBOPYECKMX CIOCOOHOCTEH B
npolecce M3y4eHHs KUBOW MPUPOIBI M HCIOJIb30BAaHHE MPUOOPETEHHBIX 3HAHUNW B TIOBCEAHEBHOM
KU3HU; (POPMUPOBAHUE LEJIOCTHOTO MBIIIJICHUS TPU IMO3HAHUU JKUBOM MPUPOABI; BOCIHUTAHUE
paloOHaIbHOIO MUPOBO33PEHUS yYaIlUXCsl, LIEHHOCTHOI'O OTHOIIEHHS K JKUBOM NPUPOJE B LIEJIOM U



OTJENbHBIM €€ O0BeKTaM U SABICHHSM; (OPMHPOBAHUE y yYAIIUXCS IKOJOTHUYECKOM, TeHeTHYECKOMH
IPaMOTHOCTH, OOIIeH KyJIbTYPHI IOBEICHUS B IPUPOJIC; MHTEIPAIUS CCTECTBEHHOHAYYHBIX 3HAHUH.

B nporpamme InpenycMOTpEHO pa3BUTHUE IIPEACTABICHHBIX B IPUMEPHBIX I[POrpaMMax
OCHOBHOTO 00IIIero o0pa3oBaHUs BUIOB JACITEILHOCTH OOy4daembIX. [Ipw 3TOM mpeBaIupyrOT BUIBI
JIESATCIIBHOCTH Ha yPOBHE IIEJICH, IJIAHUPYEMBIX PE3yJbTaTOB OOYYEHHs, Pa3BHTHS OOIICYYCOHBIX H
CIICIHAJIBHBIX 6I/IOJ'IOI‘I/I‘~I€CKI/IX U DKOJOI'MYCCKUX KOMHCTGHHHﬁ. OCO60€ BHUMAHUC yHeHﬁeTCH
BKIIIOUCHHUIO YYalIUXCS B TPOCKTHYIO M HCCIICIOBATEIbCKYIO JCATCIBHOCTh, OCHOBY KOTOpPOH
COCTAaBJIIIOT  YMEHUS BHJCTh MpOOJIeMy, CTaBUTh  BONPOCH, (OPMYIHMPOBaTH THUIOTE3Y,
KJIaCCU(UIIUPOBATh, HAOIIOAATh, IPOBOJWTH OHOJOTHYECKHH OSKCIIEPUMEHT W  IKOJOTHYCCKUI
MOHI/ITOpI/IHF, acJiaTb BBIBOJBI U YMO3aKJIIOq€HHH, O6T>$ICH$ITB, JOKa3bIBaTh, 3aluniarb CBOM HICH,
JlaBaTh ONPEJICIICHUS TOHITHIM, CPABHUBATh U CONOCTABJISATh Pa3HbIC TOYKH 3PCHHMS, CTPYKTYPHUPOBATH
MaTepual.

OOpa3oBateNbHBIC Pe3yNIbTaThl Ha MPOGUIBHOM YPOBHE yU4EOHOIO IIpeaMeTa MOJIekKaT OlECHKE
B XO0JI€ MTOrOBOM aTTeCTallud BBIIYCKHUKOB oOOIIe00pa3oBareibHbIX yupexiaeHuil. CTpykrypa u
COJICpKaHUEe JAHHON MpOrpaMMbl OPHUEHTUPOBAHBl Ha IOATOTOBKY ydvammxcsi K caade EI'D mo
OHOJIOTHH.

Hna}mpyeMbIe pE3VJILTATHLI OCBOCHHUSA NMPEIMETA

TpeOoBanus K pesyabTaTaM 00y4eHHs M OCBOCHHUS COJEPKAHUA Kypca.

Cranmapr  ycraHaBnuBaeT TpeOOBaHMA K  pe3yidbTaTaM  OCBOEHHUS  OOy4arOIIMMUCS
00pa30BaTeNIbHON IPOrPAMMBIL:
JUYHOCTHBIM, BKJIOYAIOIIUM TOTOBHOCTh U CIOCOOHOCTh OOYYAIONIMXCS K CAaMOpa3sBUTHIO U
JUYHOCTHOMY  CaMOOIPENEIEHHUI0, CHOPMUPOBAHHOCTD HUX  MOTUBAlUM K  OOYyYEeHHMIO U
LEJICHAIIPABJIICHHON ~ IIO3HABATEIbHOM  AEATEIBHOCTH, CHCTEMBl  3HAYMMBIX  COLHAIBHBIX U
MEXKIIMYHOCTHBIX OTHOUIEHHUH, II€HHOCTHO-CMBICIOBBIX YCTaHOBOK,  OTpa)KaroLUX
JUYHOCTHBIE U TPAKJAHCKUE MO3ULIUU B NEATEIbHOCTH;
MeTalpeIMeTHBIM, BKIIOYAIOIIUM OCBOCHHBIE OOYUYaIOIUMUCS MEXKIPEIMETHbIE MOHATHA U
YHHUBEpCAIbHBIE y4eOHbIe JNEUCTBUS (peryJyiiTUBHBIE, II03HABATEIIbHBIE,
KOMMYHUKATHBHBIE), CIIOCOOHOCTh MX HCIIOJIb30BAHUS B IIO3HABATEIBHOI M COLMAIBHOM MpaKTHKE,
CaMOCTOSITEJIbHOCTh B IUIAHUPOBAHUM M OCYILECTBJICHUM Y4eOHOW JESITEeIbHOCTH M OpPraHU3aluu
y4eOHOro COTPYAHMYECTBA C MeJaroraMM M CBEPCTHUKAMM, CHOCOOHOCTb K IOCTPOCHUIO
UH/IUBUYaJIbHOM 00pa30BaTEeIbHON TPACKTOPHHM, BIIAJCHUE HaBBIKAMU
y4eOHO-HCCIIeA0BaTENbCKOM, TPOEKTHOM M COLMATbHON AEATEIbHOCTH;
NpeAMETHBIM, BKIIOYAIOIIMM OCBOCHHBIE OOYYarOIMMUCS B XOJA€ H3Y4EHUs Y4eOHOro IpeaMmera
YMEHHH, crienuduueckue sl JJaHHOM npeAMEeTHOH  o0nacTH, BUIBl  JEATEIILHOCTH
10 TIOJYYEHHUIO HOBOI'O 3HaHMs B paMKax y4yeOHOro ImpeaMeTa, ero npeodpa3oBaHUIO U IPUMEHEHHUIO B
y4eOHBIX, Y4€OHO-IIPOEKTHBIX U COLUAILHO-TIPOEKTHBIX CUTYalUsAX, (POPMUPOBaHUE Hay4HOT'O
TUINIA MBIIUICHUS, BIIAJCHHE HAayYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMA NOHATHSAMH, METONAMU H
IpUEMAMH.

JInyHOCTHBIE Pe3y/abTAThI.

JIn4HOCTHBIE pe3yabTaThl OCBOEHHUS 00pa3oBaTeNbHON Iporpammsl 1o npeamery «buomorus»

OTPAXKAIOT:

1) (dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
K CaMOpa3BUTHIO;

2) c(OPMUPOBAHHOCTH OCHOB CaMOPAa3BUTHS U CaMOBOCIIUTAaHUS B COOTBETCTBUU C
00I11€4eTOBEeYECKUMH LIEHHOCTSIMH;

3) TOJICPAHTHOE CO3HAHHME M TIOBEJCHUE B MOJHMKYJIbTYPHOM MHUpPE, TOTOBHOCTb U

CIIOCOOHOCTh BECTH AHAJIOT C JIPYTHMMH JIFOJAbMH, TOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIWThH
o01re 1eau U COTPYIHUYATH JIJISl KX JOCTHXKCHUS,
HaBBIKM COTPYJIHMYECTBA CO CBEPCTHUKAMM, JI€TbMH MJIAQJIIETO BO3pacTa, B3pOCIBIM B



Ipyrux o0pa3oBaTeNbHON, OOLIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIEI0BAaTENbCKOM, TPOSKTHON U BUA
NeSITeIbHOCTH;

4)  HpPaBCTBEHHOC CO3HAaHME W TIOBEJACHHE Ha OCHOBE YCBOCHHUS  OOIICYEITOBEUSCKHX
IIEHHOCTEH;

5) TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CaMOOOPa30BaHHIO, HA MPOTSKCHUH
BCEH KU3HU; 3CTETUYECKOE OTHOIIEHUE K MUDY;

6) NPUHITHE W peau3alliio IIEHHOCTEH 3J0poBOro M Oe3omacHOro obpas3a JKU3HU,
noTpeOHOCTH B (PU3UUECKOM CAMOCOBEPIICHCTBOBAHHMM, 3aHATUSAX CIOPTUBHO-03I0POBUTEIHLHON
JeSITeIbHOCTBIO, HENIPUATHE BPEIHBIX IPUBBIYEK: KYPEHHUsI, YHOTPEOIECHNUS aJIKOT 0I5, HAPKOTUKOB;

7) OepexHOE, OTBETCTBCHHOE M KOMIICTEHTHOE OTHOIICHUE K (PM3HMYECKOMY M MCHXOJIOTHYECKOMY
3JI0POBbIO, KaK COOCTBEHHOMY, TaK U APYIHX JIOJEH, YMEHHE OKa3bIBaTh MEPBYIO IIOMOIIb;

8) ocosHaHHBIH BBIOOP OyyICH npodeccuu  © BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX IIaHOB;

9) dopMupoBaHHE FKOJOTHYESCKOTO MBIILICHHUS, TOHUMAHUSI BIMSHUS COLMAIBHO YKOHOMHYECKUX
IOpOIECCOB  Ha COCTOSIHUE  TNPUPOJHOH U COLIMAJIBHOM  cpejibl; MPHUOOPETEHNE OIbITa
9KOJIOTO-HalpPaBICHHON €S TEIbHOCTH;

MertanpeaMeTHble Ppe3yJbTaTbl OCBOCHHUA 00Opa30BaTENbHOW NPOrpaMMbl IO OHOIOrUH

OTpaXkaroT:
1) YMEHHE CaMOCTOSITENIbHO OIpeNesATh LN JEATEIbHOCTH M COCTaBJIATH IUIAHBI
JESITEIbBHOCTH; CaMOCTOSITEIbHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBAThH IESITEIBLHOCTD;
UCIIOJIb30BaTh BCE BO3MOYKHbBIE pecypchl Ui JTOCTHKEHUS HOCTaBJIEHHBIX
Hesel U peanu3aluy IJIaHOB e TEIIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErHH B Pa3IMUHbIX CUTYallHsIX;

2) yMEHUE MPOAYKTUBHO OOLIAThCS M B3aUMOJICHCTBOBaTH B IPOLIECCE COBMECTHOI
JeSITeTbHOCTH, YYUTHIBATH TO3HMIMU JPYTUX YYAaCTHHUKOB JEATENBHOCTH, 3(P(EKTUBHO pa3pemarb
KOH(JIUKTBI;

3) BJIaJICHUE HaBbIKAMU I103HABATENIbHOW, Y4eOHO-UCCIEeIOBATEIbCKOW U IMPOEKTHOU
JeSITEIbHOCTH, HaBbIKAaMH pa3pellieHusi MpobjeM; CroCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
MIOUCKY METO/1I0B pereHus HNPaKTUYECKUX 3ajad, PUMEHEHUIO
pa3IMYHBIX METOJIOB TIO3HAHUS;

4) TOTOBHOCTb U CIHOCOOHOCTh K CAaMOCTOSITEIbHOW WH(OPMALMOHHO-TI03HABATEIbHOMN
JeSITeIbHOCTH, BKITIOYast yMEHHE OPUEHTHPOBATHCSI B Pa3IUYHBIX MCTOYHHUKAX
UHpOpMalLUU, KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH MHPOPMALIUIO, TOJIYyYaEMYIO U3 PA3TUYHbIX
HCTOYHUKOB,;

5) YMEHHE UCMOJIb30BaTh CpeICTBA HMH(DOPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHoioruil (nmanee — MKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C COOJII0ICeHEeM TpeOOBaHUN SPrOHOMMKH, TEXHUKH 0€30MacHOCTH, THTUEHBI,

pecypcocOepekeHusl, MPABOBBIX 5 3TUYECKUXHOPM, HOPM nH(pOpMaAITMOHHON
0e30IMacHOCTH;

6) YMEHHE OIpEeNeNsITh TOHATHS, CO37aBaTb OOOOIIECHHS, YCTaHABIMBATh aHAJIOTHH,
KJIaccu(UIUpPOBaTh, YCTAaHABJIMBATh  MPUYUHHO-CIEJCTBEHHBIE  CBSI3H,  CTPOUTH

JIOTUYECKOE pacCyXJeHHUEe, YMEHHE CO3JaBaTh, MPHUMEHSITh, MPEoOpPa3OBhIBATh 3HAKW M CHMBOJIBI,
MOJIETTM W  CXEMBbI, CMBICIIOBO€ UTEHHE, yMEHHE OpPTaHW30BHIBATH Yy4e€OHOE COTPYIAHHYECTBO U
COBMECTHYIO JESTEIHHOCTh C YUUTEIIEM U CBEPCTHUKAMH U T. II.;

7) YMEHUE CaMOCTOSITEJIbHO OLEHUBaTh M NPUHUMATh PEIICHUs, OIpeAeIaIonIe
CTpaTEeTrui0 MOBEICHHUS;

8) BIIQJICHUE SI3BIKOBBIMU CPEICTBAMH — YMEHHE SICHO, JJOTUYHO M TOYHO HW3JIaraTh CBOIO
TOUKY 3pEHUS, UCII0JIb30BaTh aJIEKBaTHBIE SI3bIKOBBIE CPEJICTBA;

9) BJIaJICHWE HaBbIKAMHU II03HABAaTEIbHOW pe(iekcHd KakK OCO3HAHMS COBEpIIAEMbIX
JNEMCTBUM M MBICIIUTENBHBIX MPOIECCOB, UX PE3YJbTaTOB W OCHOBAaHUM, TPAHHUIl CBOETO 3HAHUS U
HEe3HaHU4, HOBBIX MMO3HABATEJIbHBIX 3aj1au u CpEeICTB ux JOCTHKECHHUSI.



IIpeaMeTHBIMHU Ppe3yJIbTATAMM Ha JIAHHOM OJTare SBISIETCS MPOJOLKEHUE (HOPMUPOBAHHUS
Hay4YHbIX 3HAHUH O JKMBOM MpUPOAE U 3aKOHOMEPHOCTSIX €€ PAa3BUTHUSA, IE€PBOHAYANIbHBIX,

CUCTEMATU3UPOBAHHBIX NpeJCTaBICHUA O OHMONOTHYECKHX OOBEKTax, Ipoleccax,
SBJICHUSAX, OCHOB HKOJIOTUYECKOM IPaMOTHOCTH, CIIOCOOHOCTH OLIEHUBATh HOCTIEICTBUS
JeSITebHOCTH 4eJI0BeKa B MPUPOAE, IPUOOPETEHHE OIbITA MCIIOJIB30BaHUS PA3JIMYHBIX METO/I0B

uccienoBanus (HaOIIOICHUS, OIBITOB, YKCIIEPUMEHTOB).

OcHoBHoOe coiep:kaHme.
10 kaacc (mpoguiabHbIii ypoBeHb, 105 uaca).
BBenenue (14).
Buonorust — Hayka o »u3HH. MecTo OHONOTHHM B CHCTEME €CTECTBEHHBIX HayK, CBs3b OMOJOTMU C OPYTUMH
Haykamu. OO0IeOnonornuecKre 3aKOHOMEPHOCTH — OCHOBA JIJIsl TIOHUMaHUSI SIBICHUN KH3HHU U PAllOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS.
BuoJsioruyeckue cucteMsl, mpouecchl M UX n3ydenue (34).
[Monsitrie o cucteme. OpraHuzanysi OMOJIOTHYECKUX CHUCTEM, CTPYKTYpa, OCHOBHBIC MPWHIHMITBI, pazHooOpasue.
YpoBHHU opraam3anun xuBoro. [Iporeccel, mpoucxosamue B 6nocucteMax. OCHOBHBICKPUTEPHH KHUBOTO. JKU3HB
Kak (popma cymiectBoBaHuUs Matepun. OnpeaeNeHne MOHATHUS «KU3HB.
MeToapl u3ydeHHsl OMOJIOTMYECKHX CHUCTEM U mpoieccoB. HayuHoe mno3HaHue. MeTonbl OHONOTHMYECKUX
UCCIIEJOBAHUH.
JeMoHcTpanuu TabiuIl U cXeM, PUCYHKOB, (poTtorpaduii, prisMoB, MOKa3hIBAOIINX YPOBHEBYIO OPTraHU3AIIIO
JKUBOH MPHUPOABI, METOJbI OMOJOTMYECKHX HCCIIEIOBAHUM, CBSI3b OMOJIOTMH C APYTMMH HAyKaMH; MPHUOOpOB,
00ecreYrBaOLINX U3yYeHHE OMOIOTHUYECKUX CUCTEM U MPOLIECCOB.
uronorust — Hayka o kierke (34).
Knetka — cTpyKTypHO-QYHKIIMOHAIbHAS EAWHMIA >KUBOTO. VcTopusi OTKphiTus KieTku. PaGoter P.I'yka,
A.JleBenryka. Knerounas teopuss T.IlIBanna, M.llneiinena, P.Bupxoa. Pa3Butue wnurtonoru B 20 Beke.
OCHOBHBIE TIOJOKEHHUS COBPEMEHHOW KIeTOYHON Teopwu. EE 3HadeHume Iy pa3BUTHS OWONOTHH W TTO3HAHUS
MpUPOJIBL. METObI U3YUEeHHS KIETKH.
JleMOHCTpaUMM CBETOBOI'O MHUKPOCKOINA, OOOPYAOBaHMS JUIsI HPUTOTOBJIEHHS] MHKPOIIPENApaTOB; PHUCYHKOB,
cnainoB, ¢ororpaduil, WUIIOCTPUPYIOIIMX 3Talbl Pa3BUTUS LUTOJIOTUM KaK HAayKH; MOPTPETOB YYEHBIX —
IIUTOJIOTOB.
JladopaTtopHas padora Nel. «YCTpOICTBO CBETOBOTO MUKPOCKOTIA U TEXHUKA MUKPOCKOTTHPOBAHUS.
XumMnyeckasi OpraHu3anus KieTku (84)
XUMHUECKHH COCTaB KJIETKU. Boma, e€ ¢u3MKo-XMMHUECKHMEe CBOWCTBA W OHMOJOrMYecKas poJib B KIIETKE.
CBoOonHas u cBA3aHHas BOAa. MuHepanbHbIe BEIIECTBA KIETKH, X OHosioruueckas poiib. bydepHsie cucteMsl
kjeTkd. OpraHnvyeckue KOMIOHEHTHI KJIeTKH. benkn. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€IKOBOM
monekynbl. CBoiictBa OenkoB. Kiaccupukanms OenkoB. DyHkium OenkoB. YTieBonsl. MoHOcaxapubl,
Jcaxapuiibl, TMoiucaxapuisl. buonormyeckwe monumepbl. OOMmMH TUlaH CTPOeHHS W (PUBUKO-XMMHUYECKHE
cBoiicTBa. buonornyeckne QyHKIMH YrieBoJOB. JIMIHIBI — BHICOKOMOJEKYJISIPHBIE CIOXHBIE dQupbl. OOt
TUTaH CTPOEHHUs M (PU3MKO-XUMHUYecKHne cBorcTBa. Knmaccmdukanus nunuaos. brosnorudeckas pois JTUMHIOB B
knerke. Hyxnennossie kucnotel. JIHK nPHK. Crpoenne, cTpykrypa, MectoHaxoxaenne ¢Gynknuu. Buasr PHK.
AT®, ctpoeHue, GyHKIIHU.
JemoncTpauusi Tabiaui M CXeM, PHCYHKOB, CIAi0OB, MOKAa3bIBAIOIIUX CTPOECHHE MOJIEKYJ OPraHMYECKHX
BEILECTB; MOJENH cTpoeHHus Mojekynsl JIHK; OnbITOB, MIUIIOCTPHUPYIOIIMX CBOMCTBA OPraHWYECKHUX BELIECTB,
MIPUHIIMIT IeHCTBUST (JEPMEHTOB.
JladopaTopHbie padoThl: No2 «DepMEeHTATUBHOE pAaCIICIUICHHE IePOKCHAA BOJOPOAA B PACTUTEIHHBIX H
JKUBOTHBIX KieTkax», Ne3 «OOHapyx)eHHe OeNKOB, YII€BOAOB, JUIUAOB C IOMOLIbIO KAYECTBEHHBIX PEAKLUHUN 1
BoiaencHue JTHK».
Ctpoenue u GyHKIHUH KJIeTKH (74).

OyKapuoTHUYecKas U MpoKapruoTH4YecKas KieTka. HapykHas kineTodHas riazmarndeckas MmemOpana. CTpoeHne
MemOpanbl. E€ cBolicTBa n QpyHkiun. TpancrnopT BerecTs uepe3 MmemOpany. Kiierounast 06oouka pacTuTeNIbHON
kieTku. Lluronnasma u e€ opranoniel. BakyonspHas cuctema kinetkd. I1omyaBTOHOMHBIE CTPYKTYphI KieTKkd. Mx
ctpoenue u (yHkuuu. HememOpanHble opraHouabl kieTku. OpraHowabl ABHKeHUs. KileTouHble BKITIOYEHUS.
SAnapo — perynsaTOpHBIR TIEHTPp KIETKH. XpoMocoMbl. CTpoeHHE MPOKapuOTHOW KieTku. (OCHOBHEIE
OTIMYHTENbHBIE 0COOEHHOCTH, opMa U pazMepbl. PazHoobOpasue kineTok. OcOOEHHOCTH CTPOEHUSI pacCTUTEIBHOM
Y )KMBOTHOM KJIETOK.

JdemMoHcTpanumu: TaOmUIl, CXEM, PHUCYHKOB, ClaiinoB, Mukpodotorpaduii CTpOEHHs] KIETOYHBIX CTPYKTYp;
MHUKPONPENapaToB PacTUTEIbHBIX, KHUBOTHBIX  OaKTepHaIbHBIX KIETOK.

JlabopaTopHbie padoTsl: No4 «/IBrmkeHHE IUTOMIIa3MBbl B KIETKaxX pacTeHuil», Ne5 «[lnazMonus u nemina3smMonus
B DaCTUTENbHBIX KiIeTKax», Ne6 «l3ydeHue cCTpoeHMs KIETOK pa3IM4YHbIX OPTraHU3MOB  IIOA
MHUKpPOCKOIToM».OOMEH BelecTB U MpeBpalleHre 3Heprun B kietke (119).



AcCUMWIISIINSL U TUCCUMWIALMUS — ABE CTOPOHBI €IWHOTO mpouecca Merabonmu3ma. Tumbsl oOMeHa BEIIECTB.
DHepreTudeckoe obecrieueHne KieTku: npespamenne AT B mpomeccax oOMeHa BemecTB. DepMEHTATUBHBIN
XapakTep peaknuid KIeTOIHOro merabonm3ma. DEpMEHTH, X CTPOCHHE, CBOHCTBA M MEXAaHHM3M ICHCTBHS.
3aBHUCHMOCTH CKOPOCTH (PePMEHTATHBHBIX PEAKIHil OT pa3NMUIHbIX (HakTOpOB. llepBUUHBIN CHHTE3 OPraHUIeCKIX
BemecTB B kierke. Ilmactudaecknii oomeH. dorocuuTe3. CBeTOBas W TeMHOBas ¢asbl. Poib XII0OpomiacToB B
¢orocunreze. lIpeoOpa3zoBanrne COTHEUHOW OHHEPIHMH B DJHEPTHUI0 XUMHYECKHX CBsi3eil. IIpogyKTWBHOCTH
dboTocuHTE3a. BiusHue pa3smuIHBIX (PaKTOPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHNE (DOTOCHHTE3a. XEMOCHHTE3.
Ouneprernueckuii obmeH. Tpu odtama sHepretmueckoro oOMmeHa. Ponb MUTOXOHIpuUK B mpoleccax
OMOXMMHUYECKOTO OKHUCIEHUs. MeMOpaHHBI XapakTep peakUuil OKUCIUTEIbHOTO (hochopuinrpoBaHHs.
[IpeumymiecTBa a’poOHOrO MyTH OOMEHA BEUIECTB Mepel aHadpoOHBIM. D(PQPEeKTHBHOCTH SHEPrETHUECKOTO
oOmena. Peaknum wmaTtpuuHoro cuHTe3a. [IpHHIMI KOMIUIEeMEHTApHOCTH. Peanmuzamus HaciaeICTBEHHON
nHpopmanuu. ['eHeTnueckuii koxa, ero cBoiictBa. TpaHckpumnuusa. Tpancmsuus. KomupoBanue aMUHOKHCIIOT.
Pousb pubocom B OnocunTtese Oenka. Perynsmnus oOMeHHBIX MporeccoB B kieTke. [ unoresa onepona. [lonstue o
KJIETOYHOMI'OMEOCTA3E.
JeMoHcTpanuu: TabIUI, CXEM, PHUCYHKOB, CIAWIOB, WLIIOCTPUPYIONINX PEaKIUH IUIACTHYECKOTO U
9HEPreTHUECKOT0 OOMEHa M WX PErYJISIHUH; ONBITOB, MOKa3bIBAIOIINX MPOIECC (OTOCHHTE3a W BBISIBIISEOIIUX
HEOOXOMMBIE YCIIOBUS €0 IPOTCKAHMSL.
JlaGopaTopHbIe padoThI:
Ne 7 «3yueHne KaTamTUTHYECKOW aKTUBHOCTH (pepMeHTa amuasby, No§ «3ydeHne (HoTocuHTE3a HYCIOBHN €ro
MIPOTEKAHUS.
AKv3HeHHbI UMK KJIeTKH (54)

Knerounsrit k. UaTtepdaza u muto3. OcobeHHOCTH TpOIleccoB, MpoTeKaromux B uHTEpdase. [lomroroska
KIeTKH K JaeneHuto. Perumkainusa — peakius martpudHoro cunrte3a JJHK. Crtpoenue xpomocom. Ilomsitue o
XpOMOCOMHOM Ha0Oope — kapuotuiie. JMIUIOWAHBIM M TalUIOMAHBIA Ha0Opbl XpoMocoM. ['oMosornvHbBIC
xpoMocomsbl. [lenenue kietkn — muto3. Craauu muto3a. KapuoknHes uuTokuHe3. buonornueckoe 3HaueHHe
MHUTO3a. AMUTO3.
JemoncTpanun: TablHIl, PUCYHKOB, CIAHIOB, CXeM., (DMIBMOB, MOKA3bIBAIONINX MEPUOJIBI KUZHEHHOTO IMKJIa
KJIETKH, CTAAUN MUTO3a; MOJEJIEH XpOMOCOM, MUKPOIIPENApaTOB XPOMOCOM U MUTO3a.
JlaGopaTopHbie padorsl: Ne 9 «M3yuenne mopdonornd v moAacu€T XpOMOCOM Ha BPEMEHHOM Ipernapare
KOPEIIKOB KOPMOBBIX 0000B», Nel( «M3yueHue (pa3 MUTO3a HE MOCTOSHHOM INperapare KOHYMKA KOpeIlKa
JTyKay.

Crtpoenue u pyHkuuu oprasusmos (164)
Opranuzm kak efauHoe 1enoe. CTpyKTypHBIE YacTH OpPraHu3MoB. OJHOKIETOYHBIE W MHOTOKJIETOYHBIE
opraan3mbl. OCOOEHHOCTH CTpOEHHE W >KM3HeneATeNbHOCTH. KosoHuanbHbie opranu3Mbl. B3anMocBs3p qactei
MHOTOKJICTOYHOTO OpraHu3Ma. TKaHW pPacTUTENBHOTO W JKMBOTHOTO opraHu3Ma. OCOOEHHOCTH CTpOEHUS,
MECTOHaXOX/IeHUs W (YHKIMOHWPOBaHWSA. BereratnBHble W TeHEpaTWBHBIE OpraHbl pacTeHuid. OpraHbl U
CHCTEMBI OpPraHOB YeJIoBeKa M KMBOTHBIX. Omopa Tena opranm3MoB. Kapkac pactenuit. CkeneTbl XUBOTHBIX.
CrpoeHue W TUIBI COENMHEHUS KOcTed. J/[BrKeHue opraHu3MoB. [[BU)KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX U
yenoBeka. MplieuHast cucrtema. CKelneTHbIe MBIIIIBI U uX pabora. [lutanue opranm3mMoB. 3HaueHHE MTUTAHUSA U
nuieBapeHns. ABToTpodHOe NHTaHHE pacTeHuil. ['ereporpodubie opraHu3mbl. OTAENBl MUIIEBAPUTEIHLHOTO
TpakTa. [InmeBapuTensHbie xene3bl. [InTaHNeT03BOHOYHBIX )KUBOTHBIX M YesioBeka. [lnummeBapurensHas cucrema
yesoBeka. [[pixanne opraHn3MoB. 3HaueHue. JIpIXaHHe Yy pacTeHUH U KUBOTHBIX. OpraHbl AbIXaHHUA. DBOJIOLUSA
JIBIXaTETbHOW CHCTEMBI MO3BOHOUYHBIX. Oprasel IbIXaHHsA YeJOBeKa. TpaHCHOPT BEHIECTB y OPIraHHU3MOB.
TpaHcnOpTHBIE CUCTEMBI pacTeHMWA. TpaHCHOpPT BeleCTB y KUBOTHBIX. KpoBeHocHass cucrema.
JlumpoobOpamenre. Brinenenne y opranusmoB. OpraHbl BblAeTeHUS. BplgenuTenbHas cucTeMa YeloBeKa.
Crpoenue mouek. 3amura y opraHuzmMoB. CTpoeHHME KOXHM YeJIOBEKa. 3alluTa OpraHu3Ma OT OoJie3HEM.
NMmmyHuTeT M ero mnpupoga. Pa3ipaxuMocTe M peryisiiys y OpraHu3moB. Takcucel. PaznpaxumocTs H
peryisiuus 'y MHOIOKJIETOYHBIX PAacTeHHH. POCT pacTeHHid B 3aBUCHMOCTH OT YCJIOBUH CpEAbl U POCTOBBIX
BemiecTB. HepBHas cucrema xuBOTHBIX. Peduiekc m peduiekropHas myra. HepBHas cucremMa HMO3BOHOYHBIX
KUBOTHBIX M 4YenoBeka. OTIensl TOJIOBHOTO MO3Ta, €ro ycjaoXKHeHHe. | ymMopaiibHas peryisinus U SHAOKPHUHHAS
cucTema 4enoBeka. [ OpMOHBI, UX 3HaYCHHE.
JeMoHcTpauuu: TabIWIl, PUCYHKOB, CIAHI0B, CXeM., (WIBMOB, ITOKa3bIBAIOIINX CTPOCHHE OPTraHU3MOB;
MHUKpPOTPENapaToB, BIAKHBIX MpPENapaToB, OCTEOJOTHYECKUX IpErnaparoB, repOapueB H  KOJUICKIHUMH,
JIEMOHCTPHUPYIOIUX CTPOEHHE OPraHOB M CUCTEM OpPraHOB PACTEHMH M JKUBOTHBIX; OIBITOB, JOKa3bIBAIOLINX
HaJM4HE B PACTUTENIBHBIX U dKUBOTHBIX OPraHU3MOB IIPOLIECCOB KU3HEACITEIBHOCTH.
JladopaTopHbie padoTbl: Nell «Ctpoenue u GyHKIMHM BETeTaTUBHBIX M I'CHEPATHBHBIX OPraHOB Y PacTEHUH U
SKUBOTHBIX».



PasmHoskeHHMe M pa3BUTHE OPraHu3MoOB (849)
®opMbl pa3MHOXEHHUsI OpraHu3MoB. becrosoe u monoBoe pasMHOXKEHHE. Buabl 06ecnosioro pa3MHOKEHHS.
[TonoBoe pasmuoxenue. IlomoBeie kieTku. Meiio3. IloBemenue xpomocom B Meioze. Kpoccunrosep.
buonorunyeckuii cMpicn Meiio3a. Meiio3 B AKHU3HEHHOM IMKJIE OPraHU3MOB. Pa3MHOXEHHE W pa3BUTHE KUBOTHBIX.
[TonoBeie >xene3bl. ['amerorenes y >KMBOTHBIX. OOpa3oBaHWE W pa3BUTHE MOJOBBIX KIETOK. OcoOEHHOCTH
cTpoeHus monoBbIX kineTok. OminogoTBopenue. [laprenorenes. Onrorene3. Craanu sMOpHOTreHe3a XKHUBOTHBIX.
Poct u pa3Butne )UBOTHBIX. [locTaMOprOHaTBHOE pa3BUTHE. PazMHOKEeHHE 1 pa3BUTHE pacTeHui. ['ameTodut n
criopodur. ['amerorene3 y pacrtenwii. OTIOOTBOPEHNE W Pa3BUTHE PACTHUTEIBHBIX OPraHu3MOB. JKW3HEHHBIE
OUKIBl pacTeHUd. JIBOHHOE OIUIONOTBOpEHHE Y LBETKOBBIX pacTeHuil. (OOpa3oBaHHEe W pa3BUTHUE CEMCEHHU.
IIpomomKUTETHHOCT KM3HM M IHIOJOBUTOCTh Opranm3MoB. Poct. Crtapenue u cmepts. Hekmetounsie Gpopmsl
JKU3HU — BUPYCHL. OCOOCHHOCTH CTPOCHUS W KM3HEHHBIH UK. PazmHoxenne Bupycos. CIIM]]. Comuanbabie u
MEAUIUHCKHAE POOIEMBEI.
JemoncTpauumu: TaOmul, PUCYHKOB, CIAiIOB, cXeM, (UIBMOB, MOKa3bIBAIOMMX (OPMBI pa3MHOKEHUS
OpraHW3MOB, CTaguM MeHo3a, CTaIWW TaMEeTOTeHe3a, SMOPHOHAIBHOTO W IOCTIMOPHOHAIBHOTO Pa3BUTHS
OpraHU3MOB; MUKPOIIPENapaToB AHIEKIETOK U CTIEpMaTO30110B.
JlaGopaTopHbie padoThi: Nel2 «/3yueHne raMeToreHe3a W CTPOSHHS 3PEIbIX IMOJIOBBIX KIIETOK )KUBOTHBIX HA
MOCTOSTHHBIX MUKPOIIperapaTax.
I'eneTnka — HAyKa 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH (24)
Hctopuss BO3HUKHOBEHHWS W pPa3BUTHS TeHETHKH Kak Haykd. Paborer [.Menpens, T.Moprama. Pons
OTCYCCTBCHHBIX y‘-IéHI)IX B Ppa3sBUTHU TCHCTUKHU. 3Hauenue reHeTukd. OCHOBHBIE T'€HETHYECKHE IOHATHSI U
CUMBOJIBI. ['OMOJIOTHYHEBIE XpOMOCOMBI, aJUJICJIBbHBIC TCHBI, AJbBTCPHATHBHBLIC IIPU3HAKKW, AOMHWHAHTHBIC U
pellecCCUBHBIE TTPU3HAKK, TOMO3UTOTa, TE€TEPO3UT0Ta, YNCTHIE JIMHUW, THOPHUIBI, reHoTull, (heHoturl. OCHOBHBIE
METO/IbI TCHETHKH.
Jemoncrpauun: Tabnull, PUCYHKOB, cxeM, (oTorpaduil WIUTIOCTPUPYIOIIUX JIOMHHAHTHBIE M PELIECCHBHBIC
MPU3HAKHU Y PA3HBIX OPTaHU3MOB, OCHOBHBIE METO/bI TEHETHKH, IOPTPETOB YIEHBIX.
3akoHOMepHOCTH HacjaeacTBeHHOCTH (124)
MonorubpunHoe ckpemuBaHue. 3akoHbl Mengemns. [umnoresa uynctoTel ramer. [lomHoe w HemomHOE
JIOMHHUpOBaHWE. AHaJIn3upyollee ckpemunBaHue. [IpoMexyTouHblli XapakTep HaclemoBaHus. JluruOpumHoe
ckpemyBanue. 3 3akoH Menpgensa. CremyieHHOe HacjieloBaHME NpPH3HAKOB. 3akoHsl Moprana. Hapymenue
cueruieHus: reHoB. Kpoccunrosep. XpoMocoMHasi Teopusi HaCIEICTBEHHOCTH. | 'eHeTnueckue kapThl. I'eHeTHKa
mosa. XpOMOCOMHOE ompezeNieHre Tona. [eHeTndeckas CTPYKTypa TOJOBBIX XPOMOCOM. HaclieJIOBaHHUE
MPU3HAKOB, CIEIUICHHBIX C TOJOM. ['@HOTHUIl Kak NENOCTHas cucreMa. MHOXKECTBEHHOE JAEWCTBHE TE€HOB.
[Ineitorponus. MHokecTBeHHBIN amienu3M. KomomuHupoBanue. B3anMmoeiicTBre auienbHBIX U HeaUIeIbHBIX
reHOB. Pemenune reaeTnyecknx 3aaad.
JemoHcTpauumu: TaOIUIl, PUCYHKOB, CIAHI0B, CXeM, (DMIBMOB, IMOKA3bIBAIOIIMX OCHOBHBIE 3aKOHOMEPHOCTH
HACJICJICTBEHHOCTH TPU3HAKOB Yy OPraHM3MOB, XPOMOCOMHOTO MEXaHH3Ma OIpeNIeIeHUs 110Ja, OMBITOB II0
CKPELIMBAHUIO IPO30(HI, TEHETHIECKHX KapT.
JlagopaTopHas padora Nel3 «/3yueHue pe3ynbTaToB MOHO U JUTHOPUIHOTO CKPEIIUBAHUS Y PO30(DUITBI»
3aK0HOMEpPHOCTH U3MEHYUBOCTH (74)
BsaumoneiicTBue reHotuna u cpeasl npu popmupoBaHun GeHoruna. M3sMeHunBocTs npu3HakoB. KauecTBeHHBIE
U KOJIMYCCTBCHHBIC IIPU3HAKU. BI/I}II)I H3MEHYUBOCTHU. Poib Cp€abl B HaCHeHCTBeHHOﬁ U3MECHYHUBOCTU. Hpezlen
W3MEHUYMBOCTU TMpu3HaKka. BapuanuoHHbli psg W BapuauMoHHash KpuBad. Hopma peakuuu mpu3HaKa.
XapakTepucTHKa MOJU(PHUKALIMOHHOW HM3MEHYMBOCTH. HacneiacTBeHHas TeHOTUIHMYECKas W3MEHYUBOCTD.
Komb6unaTtrBHas m3MeHUYNBOCTh. Mel03 1 MOJIOBOM MPOIECC — OCHOBBI KOMOMHATUBHOW M3MEHYMBOCTH. Poib
KOMOMHAaTUBHOW M3MEHYMBOCTH B CO3JIaHUH Pa3HOOOpa3wsi ocobell B mpezenax OAHOTO BHAA. MyTammoHHAas
W3MEHYMBOCTh. Buael myrtanmid. [IpyumHBl BO3HMKHOBEHHMS MyTaluidl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKHX PSAAO0B BHACIEICTBEHHON N3MEHINBOCTH.
JleMoHcTpauMu: Ta0NHIl, CXEM, PUCYHKOB, (ororpadwii, CliaiifioB, MOKa3bIBAIOIIUX OPraHM3MbI C Pa3HBIMU
BUJIAMU HM3MEHUYMBOCTH; KMBBIX SK3EMIUIIPOB KOMHATHBIX PACTEHUN M JOMAIIHUX YXUBOTHBIX C Pa3IUYHBIMU
BUJIaMH U3MEHYHBOCTH.
JladopaTtopHas padora Nel4 «M3yueHne MoanpUKAIMOHHON N3MEHUYNBOCTH. [locTpoeHIE BApUAIIMOHHOTO Psiia
U KpUBOI.
I'eneruka yesnoBeka (54)
Kapuotun genmoBeka. Mnnorpamma kapuoTwria 4einoBeka. MexayHapoIHas Mporpamma HccielIoBaHHs reHoMa
yenoBeka. MeToapl TeHeTHKH dYellioBeka. HacmencTBeHHble 3a0oyieBaHUS delloBeKa. | €HHbIE M XPOMOCOMHBIE
Oone3Hu yenoBeka. bonesHu ¢ HaclneICTBEHHOM MPEApPacloIOKEHHOCTRIO. 3HaueHHEe MEAUIMHCKON TeHETHKH B
NPEIOTBPAIICHUH U JICUEHHH TeHETHYECKUX 3a00JI€BaHUi YeoBeKa. MeInKOo-TeHETHIECKOE KOHCYIbTHPOBAaHHE.
JeMoHcTpauuu: TaOJIUI, CXEM, PHUCYHKOB, (oTrorpadmuii, ClIaigoB, WUIIOCTPUPYIOIIUX METOIAbl TCHETUKH
yenoBeka, ¢ororpadpuu JIoAeH, CTpPaJarolMX HACIEACTBCHHBIMH 3a00JICBAaHHAMH, OIHOSHLEBBIX H
Pa3HOSHIEBBIX OJIM3HELIOB.
JladopaTtopHas padoTa Nel5 «CocTaBieHre u aHaIH3 POJOCTOBHBIX YETIOBEKaY.



CeJiekuus opranusmMoB (64)

Cenexiusi KaK MPOIECC W HayKa. 3apOKIeHHE CeNeKInu W noMectukanud. Yuenne H.M.BaBumoBa o meHTpax
MHOT000pa3usi U MPOUCXOKICHUS KyJIBTYPHBIX pacTeHUH. LleHTphl MPOUCXOXKACHHS TOMAIIHUX )KUBOTHBIX. Pob
CeNIEKIIMM B CO3JaHUM COPTOB pPAaCTEHUM M MopoAa >KUBOTHBIX. I[loponma, copT, mTaMM — HCKYCCTBEHHBIE
TIOITYJIANIMK OPTaHU3MOB C KOMIUIEKCHBIMHU XO3SHCTBEHHO IIEHHBIX MPU3HAKOB. 3aKOH TOMOJIOTHYECKHX PAIOB B
HACJIEACTBCHHOW M3MEHUYMBOCTH M €TI0 3HAYCHHE JJIS CEJICKIIMOHHON pPaboThl. MeToasl CeNEeKIIMOHHON PadoTHI.
HckyccTBeHHBIN 0TOOP. MaccoBbIi M HHANBHAYATBHBIH 0TOOP. DKCIEpUMEHTANBHBIN MyTarenes. [lomummonaus.
I'mbpunmzanusa. UuOpuawHr. AyTOpHOMHT B CENEKIWH PAacTeHHH M JKUBOTHBIX. llpeomomenume Oecruiomust
rubpuaoB. ['eTeposuc. JlocTKeHNs CeNeKnY PacTeHU 1 )KUBOTHBIX. MeToas!l pabotsr M.B.Muuypuna.
JeMoHcTpanuu: TabIuI, cXxeMm, puCyHKOB, (hoTorpaduii, claiiioB, MILTIOCTPUPYIOMNX METOABI CEIEKIINH, COpTa
KyJbTYPHBIX PACTEHUI U MOPOABI AOMAIIHUX >KUBOTHBIX; MYJISKEH M HaTypalbHBIX IIOJI0B Pa3IM4YHbIX COPTOB
SI0JIOHB, TPYIII, TOMATOB.
JlabopaTopHas paGora Nel6 «Ommcanue (H)EHOTHUIIOB COPTOB KYJNBTYPHBIX PACTEeHHHA ¥ TMOPOJ JOMAITHHUX
JKUBOTHBIX. CpaBHEHHE MX C BUIAMHU-TIPEAKAMID.

buorexnosorus (74)
buotexnomoruss kak oTpacnp mpomsBonacTBa. Mctopus pasButmsa. OObekTe. OCHOBHBIE  OTpPACIHH.
MuxkpoOuonorudeckas  TexHojorus. llpemmymiectBa  MHKpoOOHWONOTHYECKOTO  cHHTe3a.  VHKeHepHas
sH3uMoJorus. MmmoOwin3oBanHble  (epMeHThl. VCronb30BaHUE MHKPOOMOJIOTMYECKOW TEXHOJIOTUH B
IMPOMBIIIIJICHHOCTH. Knerounass TeXHOMOTHMS U KJIETOYHAS HNHXCHEPHA. Kierounsle W TKaHEBEIC KYJBbTYPBI.
MukpokiioHallbHOE pa3MHOXKeHue pacTeHnid. Comarmdeckas THOpuau3anus. PeKOHCTPYKIUS SIMIEKIETKA W
KJIOHUPOBAaHUE KMBOTHBIX. XPOMOCOMHas M TeHHas wHxeHepus. KoHcTpyuposanue pexomOmHanTHOW JIHK.
HocTrxeHns W TNepcleKTUBBl TeHHOW uHkeHepuu. CozgaHue TPaHCTeHBIX OPraHM3MOB. OKOJIOTUYECKHE U
STHYECKHE MPOOIeMbl TeHHON MH)KEHEPHHU.
JeMoHcTpanuu: TabNunIl, CXeM, PUCYHKOB, oTorpaduii, cnaiioB, MINTFOCTPUPYIOIINX OCHOBHBIE HAIPABICHUS 1
oTpaciu OHOTEXHOJOTHH, METOAbl [©HOW WHXXEHEpHH, JIEKapCTBEHHBIX IIPENapaTroB, MOIYYEHHBIX C
MCTIOJb30BaHUEM JOCTHXKEHUH MUKPOOHOIOTHYECKON TPOMBIIIUIEHHOCTH

Pe3eps 3 uaca.

11 knacc (1024).
HcTopus 3B0MIOLMOHHOIO YueHus (74)

Wnen pa3BuTHS OpraHMYECKOro MUpa B Tpyxax ¢uiocodoB AHTHuHOCTH. Metadusndeckuil nepuos B
uctopuu ouosiornu. Cucremaruka K.JIunnes. K. broppon — neppast 3BOIOIMOHHAST KOHIICTIIIUSA. DBOJIOIIMOHHAS
kounenmus JK.b.Jlamapka. 3Hauenwe TpynoB Jlamapka nmns pa3BUTHS SBONIONMOHHONW HWJeW W OWOIIOTHH.
OpomoumonHsle uaen I.K.Cenr-Unepa. Boppba ¢ kpeaunonunsmom. OpomounonHas teopust Y.JlapBuHa.
IIpenmocbulki BO3HUKHOBEHHWS JapBuHKM3MA. JKu3Hb M HayuHas JgestenpHocTh Y.[lapBuHa. OBomonus
KYJIBTYPHBIX (POpPM OpraHu3MOB. DBOJIOIMS BUAOB B Npupoje. Pasputue sBomtonuoHHo Teopun Y.JlapuHa.
DopMrpoBaHUE CHHTETUYECKONW TEOPUH IBOJIOIMHU. 3HaYSHUE 3BOMIOLMOHHOrO yuenus Y./lapsuna.
JleMOHCTpauMM: cXeM, PUCYHKOB, CIaiJOB, WUIIOCTPUPYIOIIUX OCHOBHBIE ITOJIOKEHHS SBOJIOLMOHHBIX UACH,
KOHIICTIIIMH ¥ TEOPHIi; HOPTPETOB YUEHBIX U (PritocooB.

Muxpo3sosronus (104)

I'eneTnyeckue OCHOBBI 3BONIONHH. DJIEMEHTAPHBIN SBONIONMOHHBINA MaTeprall. DJIeMEeHTapHas eInHUIa
SBOJIIONIMM. JIJIEMEHTApHOE DSBOJIOIMOHHOE SBJIEHHWE. 3aKOH TeHeTWdeckoro paBHoBecus JIx.Xapmaw,
B.Baiin0Oepra. /[Bwxymme cuiabsl 3BOJMIONMU. MYyTAalMOHHBIA MpolecC M KOMOMHATHUBHAS HM3MEHYHUBOCTB.
[omynsiuoHHbIe BOJIHBEL U Apeiid reHoB. Murpauus. M3omsauus. EcrecTBeHHbI 0TOOp Kak (akTop SBOJIOLHH.
[pennoceuikn 1 MexaHu3M JeiictBusi. boprba 3a cymecrBoBanne u e€ ¢opmbel. Chepa U 0O0BEKT JeHCTBHUS
€CTEeCTBEHHOro oTOopa. PeanbHOCTH ecTecTBeHHOro oTOOpa B mpHupone. DOpMBI €CTECTBEHHOrO OTOOpa.
TBopueckas ponb. [Ipucnoco0neHHOCTs OPraHu3MOB M €€ BO3HMKHOBeHHE. OTHOCUTENbHAS 11€7IeCO00Pa3HOCTD
npucnocoOieanii. Bung u ero kpurepun. Ompenenenne Buma. CTpykTypa Bumga B mpupoge. CrmocoObr
BHJI000pa30BaHMUSL.

JemoncTpauum: TabJuil, CXeM, PUCYHKOB, CIIaii10B, GUIEMOB, repOapreB pacTeHHH, KOJUIEKLUH KUBOTHBIX,
WLTIOCTPHUPYIONINX JeiicTBHE (PaKTOPOB 3BOIOIHIH, TPHUCITOCOOIEHHOCTh OPTaHU3MOB.

JladopaTtopHbie padoThl: Nel «Onucanue mprucrmocobJIeHHOCTH OPTaHU3MOB U €€ OTHOCHUTEIIFHOTOXapaKTepay.
Ne 2 «3y4yenune kpuTepues BUaa».



Maxkpo3Boutouus (74)

Metoapl u3ydenus sBononun. [lepexoansie popmel 1 punoreneTndeckue psiasl. CpaBHeHHE (QIOPHI U
(bayHBl MaTEpHKOB, U3yueHHE OCTPOBHOW (popsl U dayHbl. ['oMonorus u aHamorus, pyaUMEHTH U aTaBU3MBI.
3aKOH 3apOABILICBOIO CXOACTBA, OMOI€HETHYECKUH 3aKOH. M3ydeHne aMHHOKHCIOTHOM IOCIEN0OBATEIBHOCTH
OenkoB, Onoxummyeckas romosiorus. MopenupoBaHue 3Bomound. HampaBnenws u mytu sBomouuu. IlyTtm
JOCTIDKEHMS Onosioruueckoro nporpecca. buonoruueckuii perpecc u BeiMupanue. COOTHOIIEHUE U YepelOBaHUE
HaIpaBJICHUH 3BOTIONHH. DOPMBI HAlIpaBIECHHON YBOMIOITHH. OOIIIHE ITpaBriia 3BOIIOINH.

JemMoHcTpauum: Tabiui, CXeM, PUCYHKOB, CIaiJoB, OMoreorpaduveckux KapT, WIIOCTPUPYIOLIMX METOIbI
W3y4YEeHHUS IBONIOLNH; KOJUIEKIHHA, repOapueB, UCKOMAeMbIX OCTATKOB OPraHU3MOB, IOPTPETOBYUYEHBIX.
JlaGopaTopuasi pagota Ne3 «ApoMop¢03bl ¥ UANOATANITALIMN Y PACTEHHH U dKHUBOTHBIX).

Bo3nukHoBeHue U pa3BuTHe KU3HH HA 3emie (144)

['umore3sl 1 TeOpuM BO3HMKHOBEHUS >XKM3HU Ha 3emiie. OCHOBHBIE 3Tallbl HEOPraHUYECKOM 3BOJIIOLIUU.
[InanerapHass sBomonus. XHUMHUYEcKass 3BOMOLUSA. AOHOTCHHBIH CHHTE3 OpraHMYecKuX BeuiecTB. OmbIT
C.Mwutepa u I'lOpu. OOpa3oBanue mnomumMepoB M3 MOHOMepoB. KoamepBaTHele Kamuid W MHUKpOChEpHI.
[Mporenouasl. Pubozumer. @opmupoBanue MeMOpaH W BO3HMKHOBEHHE MpOOMOHTOB. Hauano opraHmyeckoit
sBomonnu. IlosBrnenue mnepBbIX KiIETOK. [IpokapmoTel M 3yKapHOTHL. ['MIIOTE3BI BO3HMKHOBEHHUS 3YKapHOT.
Bo3HuKHOBEHNE OCHOBHBIX LAPCTB 3YKapHOoT. PopMUpOBaHHE HEKJIETOUYHBIX OPTAHU3MOB M HX 3IBOJIOIHUOHHOE
3HaueHue. OCHOBHBIC ATallbl JBOJIOLUKM PacTUTENBFHOrO Mupa. OcHOBHBIE apoMoOpQo3bl M HIAWOAAAIITALNH.
Kusnp B Boze. IlepBrie pacTeHuss — Bogopocnu. Beixon Ha cymry. IlepBeie ciopoBeie pacteHus. OCBOCHHE U
3aBOCBAHME CYILM IallOPOTHUKOOOpPA3HBIMHU. YCIOXHEHUE pasMHOXKeHHs. CemeHHble pacTeHus. OCHOBHBIE
YepTHI DBOJIONNN PACTUTENEHOTO MHUpa. OCHOBHBIEC 3Talbl SBOJIOIHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOPQO3bI
u uavoanantaiuu. Ilepsele >kuBOTHBIE — mpocteiimue. Crnenuanuzanus W IMOJUMEpHU3alys OpraHesl.
Hubdepennmanus  xinerok. [lepBele  MHOTOKIETOYHBIE  JKMBOTHBIC.  JIByClOifHBIE  KMBOTHBIE  —
KUILIEYHONOJOCTHBIE. [IepBble TPEXCIOWHBIE )KMBOTHBIE — INIOCKME YEepBH. BBIXOJ M 3aBOEBAHME JKUBOTHBIMU
cyumm. Ynenucronorue.IlepBbie XopaoBbie )XKUBOTHBIC. JKu3Hb B Bozie. PrIObl. BTOpoii BBIXO/ )KMBOTHBIX Ha CYIIY.
3eMHOBOJHBIE. 3aBOEBAHUE MTO3BOHOYHBIMH >KMBOTHBIMHU cymId. IIpecMbikaroniuecd. IItunsl, Minekonuraromue.
OCHOBHBIE YEpTHI 3BOJIIOLMH JKUBOTHOro Mupa. Mcropua 3emmm u mertonsl €€ wusydeHus. Mckomaemsble
opranudeckue octatku. ['eoxpononorust u e€ MeTosl. [ eoxpoHoornueckas mkana. PasButue xu3Hu Ha 3emiie
10 3paM M MeproAaM. XapaKTepUCTUKA KJIMMAaTa W IeoJIOTMYecKuX nmporeccos. [losBnenue, pacuseT U rudemb
XapaKTepHbIX opraHu3MoB. COBpeMEHHasl CUCTEMa OPraHHYeCKOro Mupa. OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI
opraan3moB. O01as XxapakTepuCcTUKAapcTB U HaauapcTB. COBPEMEHHOE COCTOSTHUE N3Y4EHHUS BUIOB.
JlemoHcTpauum: TaOIUI, CXEM, PHCYHKOB, CIIAHIOB, WUTIOCTPUPYIONIMX OCHOBHBIE J3Tamlbl pPa3BUTHS
OpPraHHYECKOro MHpa Ha 3emJie; HCKOINAeMbIX OCTATKOB PACTEHHMH M KMBOTHBIX, ()OPM OKAMEHEJOCTEM;
repbapueB pacTeHWil, KOJUIEKIMH >KUBOTHBIX, BJIQKHBIX IPEMapaToB OCHOBHBIX CHCTEMATHYECKUX TPYIII
OpTaHU3MOB.

YeqnoBek - onocouuanabuas cucrema (194)
AHTpoTonorust — HaykKa o desnoBeke. Pa3ienst, 3aqaun, Metoibl. CTaHOBIIEHUE TIPEACTABICHHIA O TIPOUCXOKICHUU
yenoBeka. PemurnosHele Boz3peHus. Hayunbie Teopuu. CXomcTBa W OTIIMYMS YENOBEKA W KUBOTHBIX.
CucreMaTrueckoe NojokeHue uesnoBeka. CBHUIETENBCTBA CXOJICTBA YeJIOBEKa C )KUBOTHBIMU. JIBMIKYIIHE CHIIBI
aHTponioreHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBI OTOOp. I'pynmoBoe COTPYJHHYECTBO H
obmenne. OpyauitHas IeSTENLHOCTh U MOCTOSHHBIE KHiUIa. COOTHOIIEHHE OMOJIOTUYECKHX W COIHATBHBIX
¢dakxTopoB. OCHOBHBIE CTaJMM aHTpoNOreHe3a. Haxollku HCKOMaeMbIX OCTaTKOB, BpEMsI CyIIECTBOBAHUS, POCT,
00BEM MO3ra, 00pa3 KU3HHU, OPYAHs. DBOJTIONHS COBPEMEHHOTO YelIoBeKa. ECTeCTBEHHBIN OTOOp B MOITYJISIIHSIX.
Buonoruueckas sBosonus WHAMBUAOB. MyTallMOHHEIN Tiporiecc U monuMopdusm. [lonmyssiuoHHbIe BOJHBI U
npeiid reHoB, Murparys u «3PQPEeKT 0CHOBATENS» B MOMYJISIUAX COBPEMEHHOTO YelioBeka. UenoBeueckue pachl.
IIonsaTue o pace. BpeMs 1 MeCTO BO3HUKHOBEHHMS pac. I MIIOTE3bl NOJNULEHTPU3MA U MOHOLEHTpU3Ma. [IpuunHbI
M MEXaHU3MBI pacoreHe3a. EnMHCTBO denoBedeckux pac. KpuTHKa COIUAbHOTO JapBHHHU3MA M pacH3Ma.
IIpucmoco0IeHHOCTh YenoBeKa K Pa3HbIM YCIOBUSAM Cpelbl. AJANTHUBHBIC THITBI JIOed. UenoBek Kak 4YacTh
MIPUPOJIBI M O0IIEeCTBA. YPOBHHU OpraHn3anvu 4enoBeka. CTPYKTyphl YPOBHEH, IPOUCXOMASIINE MPOIECCH U UX
B3aUMOCBSI3b.
JeMoHcTpanuu: TabIUIl, CXeM, PUCYHKOB, CIaiIOB, MOKA3BIBAIOIIMX BHEIIHUN OOJIMK U 00pa3 >KU3HH MPEIKOB
YeloBeKa, CTPYKTYPHO-QYHKIMOHAIBHYIO OpraHU3allMi0 CHCTEM OpraHoOB Tela 4YeJOBeKa; MYJIDKeH
OKaMEHeN0CTeH, MPEIMETOB MaTepUaIbHON KyJIbTYPhI IPEIKOB YEI0BEKa; IPIMEPOB3IOPOBOTO 00pa3a KHU3HH.
JlabopaTopHas padora Ned «M3ydeHne 3K0TOTHYECKHX aJalTAllMi YETIOBEKaY.
IKO0JIOTHS — HAYKA 0 HAIOPraHU3MEeHHBIX cucTemMax (24)

3apoxaenre U pa3BuTHe dkojoruu B Tpymax A.I'ym6ombnra, K.®.Pynse, H.A.CeBeprioa, 3.1 ekkens,
®.Knemenrca, B.llendopma, A.Tencmm, B.H.CykauéBa, U.DOnrona. Pazmensr u 3agaum skonoruu. CBS3b
9KOJIOTHH C IPYTMMHU HayKamMu. MeTobl.



JleMOHCTpanMu: CXEM, PUCYHKOB, CIaiI0B, MOKa3bIBAIOLINX Pa3IMYHbIE METObI KOJIOTMUECKUX CCIIEIOBAaHUH,
npruOOpPOB, MOPTPETOB YUEHBIX.
Opranu3mbl u cpena ooutanus (144)

Cpensl obutanms opraHm3MoB. Ux ocobenHocTd. [IprcmocoOneHuss OpraHu3MOB K JKM3HH B PasHBIX cpemax
oOuTaHusl. DKOMOTrHYecKhe (HaKkTOpbl W 3aKOHOMEPHOCTH HMX JEeHCTBHU. B3anMojeicTBHE HSKOJOTHMYECKHX
¢dakTopoB. buonormueckuii ontumym U orpanmumBatouuii  ¢akrop. [IpaBuno wmmuHumMyma HO.JInOuxa.
DKOJIOTHYECKHE CHEKTPHl OPraHW3MOB. OBPHOMOHTHBIE M CTCHOOHMOHTHBIE OpraHW3MBl. Kiaccudukaris
DKOJOTHIECKUX (pakTOopoB. Abmormdeckne ¢aktopel. CBET W ero IeHCTBHE Ha OPraHU3MBI. DKOJIOTHYCCKHE
TPyOIbl pacTeHWH W JKUBOTHBIX 10 OTHOIIEHWIO K cBeTy. CurHaipHas poib cBera. DoTonepruoiusM.
Temmepatypa u €€ neiicTBue Ha OpraHu3Msbl. [[ONKMIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. TeMIiepaTypHbIe
MIPHUCIIOCOONIEHUST OPraHW3MOB. BiaxkHOCTh M €€ JeiicTBHe Ha OpraHu3Mbl. [lpucmocoOieHnsi OpraHu3MoB K
nojjiep>kaHuio BojgHOro OamaHca. ['a30Bblii W HMOHHBIH cocTaB cpenbl. [louBa um penbed. Iloromnsie u
KIuMaTuaeckue gaxTopsl. [IpucnocobneHuss opraHu3MoB K ICHCTBUIO aOMOTHYECKUX (akTOpoB. bronornueckue
putmbl. [IprcrocoOeHHOCT, OpPraHM3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBHU cpeabl. JKuzHeHHBIE (POpMBI
oprauu3mMoB. OcoOEHHOCTH CcTpoeHusT W o0paza >ku3HU. buotudeckue QakTopsl. Buasl OHOTHYECKUX
B3aUMOJICHCTBUI. 3HaUeHNEe OMOTUYECKUX B3aMMOJICHCTBUI ISl CYIIECTBOBAHHS OPTaHU3MOB B CpEAe OOMTAHUS
U B COOOIIIECTBAX.
JeMoHcTpanuu: TabIUI, CXEM, PUCYHKOB, CIAiIOB, TOKa3bIBAIOIIUX JIEHCTBHE JKOJIOTHUECKUX (PAKTOPOB Ha
OpraHu3MBblI, 6I/IOTI/I‘-ICCKI/IG B3aMMOOTHOIICHUA MCKAY OpraHu3MaMu.
JlagopaTopHbie padoThl Ne5 «CpaBHEHUE aHATOMHYECKUX OCOOCHHOCTEH PaCTCHHUI U3 Pa3HbIX MECTOOUTAHHUSY,
Ne6 «MeToasr m3mepeHust saaduueckux (akTopoB cpemsl oouTanuss», No7 «OmmcaHue >KU3HEHHBIX (OpM y
pacTeHuil U >KUBOTHBIX).

IKoJIOTHYecKasl XapaKTepUCTHKA BUIA U IOmyJasinuu (54)
DKkoyoruueckas HuUIa Bujga. MHoOroMmepHas MoOJenb OJKojorudeckor wumm Jk.XartunHcona. Pasmepst
HKOJIOTHYECKOW HUIIK U €€ CMeHa. DKOJIOTHYeCKas XapaKTepUCTUKA Momysinud. [lomynsius kak Onomorndaeckast
cuctema. OCHOBHBIE MMOKa3aTeNH MOMYJSIIMUA. JKOJIOTHYecKas CTPYKTypa MOomyssaiuu. uHamMuka NOmyJsiuud U
eé peryiadanus. Tumnsr JUHAMUKHA TIOIYJIAIWHN. KpI/IBBIe BbIDKHBAHUA. Per.HSIHI/ISI YUCJICHHOCTH TMIOMYJIAINHN.
®DaKkTOpPBI CMEPTHOCTU U EMKOCTH CPEJIBI.
JleMOHCTpanMu: CXeM, PUCYHKOB, Tpa)MKOB, WILTFOCTPUPYIOIIUX IPOIECCHI, MPOUCXOAIINE B MOIMYIISALUX,
repbaprueB U KOJUIEKIUA PAaCTEHHH W >KUBOTHBIX, MPUHAUICKANINX K Pa3HBIM SKOJIOTHYECKHUM pacaM OIHOTO
BUJIA.

JladopaTtopHbie padoThl Ne§ «l3ydyeHne 3KOJIOTHMUECKONH HUIIHM Y Pa3HBIX BUJOB PACTEHUN U JKMBOTHBIX», No9
«PocT momynsiuy MyqHOTO XpyIIaka Mpu pa3Hoi e€ TNIOTHOCTH U OTPaHUIEHHOCTH PEeCypCOBCPEIB).
Coo0mecTBa 1 3K0J10rMYeckre cucrembl (104)
Coo0rmiecTBa OpraHU3MOB: CTPYKTYpHl W CBsi3U. buoreorneHo3. Ero CTpyKTypsl, CBSI3M MEXAy OpraHU3MamHu.
Oxocuctembl. CTPYKTYpHbIE KOMIIOHEHTBI SKOCHCTEMbI. KpyroBOpoT BEIIECTB M MOTOKM 3HEpPruu. Tpodudeckue
ypoBHH. Tpoduueckue nenu u cetd. OCHOBHBIC TIOKa3aTeNu. OKojiorMueckue mnupamuabl. CBoOHCTBa
OmoreoleHo30B W JAuHaMuKa cooOmiecTB. llukmnueckne wm3meHenus. Cykmeccuu. I[IpuponHBIE 3KOCHCTEMBI.
Okocucrembl o3epa. CwmemanHoro JeBa. CTPYKTypHbIE KOMIIOHEHTBI M Tpodudeckas ceThb HPUPOTHBIX
9KOCHCTEM. AHTPOIIOT€HHBIE JKOCHCTEMBI. ATposkocucTeMbl. OTIMYHS arpodKOCHCTEM OT OHOT€OIICHO30B.
Ypbo3kocucrembl. X ocHOoBHBIE KOMIOHEHTHL. ['opojckas ¢iopa u dayna. buonorudeckoe u xo3siCTBEHHOE
3HaYeHUE arposkocucTeM H  ypOoskocucreM. buopazHooOpasne OCHOBa YCTOMYMBOCTH  COOOILIECTB.
JleMoHcTpanuu: TaOIMI, CXEM, PUCYHKOB, CIIalioB, (oTorpaduii, MOKa3bIBAIOIIMX BIUSHUE aOMOTHYECKUX U
OMOTHYECKHX (AKTOPOB HA OPraHU3Mbl, CTPYKTYPY M CBS3H B DKOCHCTEMaxX, CIOCOOOB 3KOJIOIMYECKOTO
MOHHTOPHHTA.
JladopaTtopHas pa6ora Nel( «MoaenupoBaHue CTPYKTYP U MPOIIECCOB, MPOUCXOISIINX BIKOCUCTEMAX).
Buocdepa — rnodanbHas 3xocucTeMa (34)

buochepa — xuBas obOosnouka 3emin. Pa3Burme npencraeiienuit o Ouochepe B Tpymax D.3rocca,
B.M.Bepnanckoro. O6nactu Ouochepsr u e€ cocraB. JKuBoe BemiecTBO Ouocdepbl U ero (yHKIIHH.
3aKOHOMEpHOCTU CylecTBoBaHUs Owmocdepbl. OcobeHHOCTH OHOCheEpbl Kak TJO0ATBHONH 3KOCHCTEMEI.
KpyroBopoThl BeliecTB M OHOT€OXMMHUYECKHE IIHMKIIbI. PUTMHYHOCTH sBJicHHH B Ouocdepe. 30HAIBLHOCTH
ouocdeprl. OCHOBHBIE OMOMEI CyITH. KitmMar, pacTUTENbHBIN U )KUBOTHBIA MAP OCHOBHBIX OMOMOB CYIIIH.
JeMoHcTpanuu: TabIUIl, CXeM, PUCYHKOB, CIaioB, GoTorpaduii, TOKa3bpIBAIONINX CTPYKTYPHBIE KOMIOHEHTHI
omocdeppl, OMOTCOXMMHUYECKHE TIPOIECCHI KPYroBOPOTa BEIIECTB M IPEBpalllecHHe JSHepruu B Omocdepe,
pasHooOpasre OCHOBHBIX OMOMOB 3€MIIH.



YesroBek n okpy:karomas cpena (104)

YenoseuectBo B Omoctepe 3emnu. buochepHas ponp denoBeka. AHTporobOuocdepa. Ilepexon
ouocheps 1 Hoochepy. BosmelicTBue denoBeka Ha Ouocdepy. 3arpssHeHue BO3IyHIHOW cpeabl. OxpaHa
BO3Iyxa. 3arpsi3HeHne BOAHOM cpenpl. OXpaHa BOIHBIX pecypcoB. Pa3pylieHre mouBbl 1 M3MEHEHHE KIIMMaTa.
OxpaHa MOYBEHHBIX PECYpCOB U BO3AyXa. AHTPOMOTEHHOE BO3JIEHCTBUE HA PACTUTEIHHBIM U SKMBOTHBIN MUD.
OxpaHa pacTUTENBHOIO W KUBOTHOrO Mmwupa. lIpoOnaemsl oxpanbl npupoabl. Kpacueie kaumru. OOIIT.
Borannueckue caznpl U 30010rH4YEeCKUe MapKu. PalyoHanbHOE MPHUPOIONOIB30BAHUE U YCTOMUMBOE Pa3BUTHE.
Ucromenune npuponneix pecypcoB. Konmenmus ycroiunBoro pazButusa. «lloBectka mus Ha XXI Bek».
CocymiecTBoBaHHE UenoBeKa U npuposl. 3akonbl b.Kommonepa.'mobanuctrka. Moaenu ynpasisieMoro Mupa.
JdemMoHcTpanuu: ciaios, GUIBMOB, WILTIOCTPUPYIOLINX BO3/IEHCTBHE YesioBeKa Ha bnocdepy,

MEpONPUATUNA TIO PAIlMOHATIBFHOMY MPUPOJIONOIL30BAHUIO0, OXpaHE BOJ, BO3AYyXa, MOYBHI, PAaCTUTEIHHOTO U
KHUBOTHOTO MHUpa, poTorpaduii oXpaHsIeMbIX pacTeHUI U )KUBOTHBIX KpacHoit kauru PO, mopTpeToB y4EHBIX.

TemaTuueckoe IIAHUPOBAHHUE 10 xkaace

Ne Pa3pen, Tema. Kos-Bo yacos
1 Bsenenue 1ug
2 | buonoruueckue CUCTEMBI, IPOLIECCHI U 34
WX H3yUYCHHE.
3 | lluTomoruss — HayKa O KJIETKE 34
4 | XuMuyeckasi OpraHnu3anus KJIeTKU 8u
5 | Crpoenue u GyHKINHU KICTKH 74
6 | OOMeH BeuiecTB U MpeBpalieHIe 11y
DHEPTrUH B KJICTKE
7 | J)KuzHeHHBbIN UK KIIETKA 54
8 | Ctpoenue u QyHKIIMK OPTaHU3MOB 16 4
9 | Pa3MHOKEHHUE B Pa3BUTHE OPraHU3MOB 8u
10 | 'eneTnka — Hayka O HAaCJIEICTBEHHOCTH 24
¥ U3MEHYMBOCTH OPTAaHU3MOB
11 | 3aKOHOMEPHOCTH HaCJIeICTBEHHOCTH 124
12 | 3akOHOMEPHOCTH W3MEHYHUBOCTH T4
13 | I'eneTHka uenoBeka Su
14 | Cenekiysi OpraHu3MoB 6u
15 | buorexHomnorus 8 u
Peseps 3u
HTtoro: 105
11 kaacc
Ne Pa3nen, Tema. Ko.s1-Bo yacoB
1 | UcTtopust 3BOJIIOLIMOHHOTO YYSHHUSI 74
2 | MukposBooius 104
3 | Makpo3Bosrorus 74
4 | BO3HUKHOBEHHE U Pa3BUTHE KU3HU HA 14 4
3emuie
5 | YenoBek — buoconuanpHasi CHCTEMa 194
6 | Dkojorus — HaykKa o 24
HAJOPTaHU3MEHHBIX CUCTEMax
7 | OpranusMmsl U cpeia oOUTaHUs 144
8 | Dkonoruveckasi XapakTepUCTUKA BUIA U 54
TOITYJISIITAH
9 | CooOuiecTBa M 9KOJIOTHYECKUE CUCTEMBbI 104
10 | buocdepa — rimobanpHast IKOCHCTEMA 34
11 | YenmoBek u OKpy’Karomias cpea 11y
Hroro: 102










