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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuyeOnomy npeamery "buonorus" maér mpeacraBieHue O IeTd W 3agadax
u3ydyeHus ydeOHoro mnpenmera «buosorus» Ha yriyOJI€HHOM YpPOBHE, ONpENENsieT 00s3aTelnbHOe
(MHBapuUaHTHOE) NPEIMETHOE COJep)KaHue, €ro CTPYKTYpHUpOBaHHE [0 pa3ieiaM M TeMaw,
pacnpezielieHue Mo Kiaccam, peKOMEHAYeT MOCIe0BaTeIbHOCTh M3y4YeHHs] y4eOHOro marepuaia ¢
Y4E€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO MpOIlecca, BO3PACTHBIX
0co0eHHOCTeH 00yUJarOIMIMUXCsl.

B nporpamme no 61os0ruu peaan3oBaH IPUHIUI TPEEMCTBEHHOCTH C U3yYeHHEM OMOJIOTHUU Ha
ypOBHE OCHOBHOro 0oO1Iero odpazoBaHusi, Ojaromapsi yeMy IpPOCMaTpUBAETCS HANPaBICHHOCTh Ha
MOCIIEAYIOIIEE pa3BUTHE OMOJOTHYECKUX 3HAHUN, OPUECHTHPOBAHHBIX HAa (DOPMHUPOBAHKE €CTECTBEHHO-
HAYYHOTO MHUPOBO33PEHHS, YKOJOTHUECKOTO MBIIUICHUS, IPEICTABICHUNA O 3J0POBOM 00pase KHU3HH,
Ha BOCIHUTaHUE OEPEKHOTO OTHOIICHHUS K OKPYXKAIOIICH MPUPOIHON Cpejie.

B nporpamme o 6monoruu Takke mokasaHbl BO3MOXKHOCTH yueOHOro npeamera «buonorus» B
peanmzanuu  TpeboBanuit PI'OC COO Kk MIaHUPYEMbIM JIMYHOCTHBIM, METANPEAMETHBIM U
MIPEIMETHBIM pe3yJibTaTaM O00ydeHUs U B ()OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JESTeIBbHOCTH O0YYaroIINXCsS MO0 OCBOCHHIO COJEP)KaHHs OMOJIOrMYECKOro O0O0pa3oBaHHs Ha YPOBHE
cpenHero o0Iero oopa3oBaHus.

VYueOublii npeamer «buonorus» Ha YypoBHE cpeaHero ooOmiero oOpa3oBaHUS 3aBeplIaeT
Ouosiornyeckoe 0Opa3oBaHHE B IIKOJIE W OPUEHTHPOBAH Ha pACIIMpEHUE U YriyOJeHue 3HaHWM
00yJaroImuxcs O KUBOU MPHUPOJIE, OCHOBAX MOJICKYJISPHON M KJIETOYHOH OMOJIOTHH, SMOPHOIOTHN U
OHMOJIOTHH Pa3BUTHUA, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTHH, YBOJIIOLIMOHHOTO YUEHUS U KOJIOTHUH.

N3ydyenne ydeOHOro mpeamera «buonorus» Ha YriIyOJIEHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MIOArOTOBKY OOYYaOIIMXCs K MOCIEIYIOIIEMY HOJyYeHUI0 OMOJIOrMYecKoro o0pa3oBaHus B By3ax U
OpraHM3alusIX cpeaHero npogeccuoHanbHOro obpa3zoBaHusi. OCHOBY €ro COAEp)KAHUS COCTABIISAET
cucteMa OMOJIOTMYECKUX 3HAHWM, MOJYYEHHBIX MPU HM3YyYCHHH OOYUYaAIOIIUMUCS COOTBETCTBYIOIIMX
CHUCTEeMaTHYEeCKUX Pa3AesoB OMOJOTUHU Ha YpOBHE OCHOBHOTO o0riero odpasoBanus, B 10—11 kmaccax
9T 3HAHMS TIOJYYalOT pa3BUTHE. Tak, paCIIMPEHbI U yriTy0aeHbl OMOJIOTHYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX, Tpubax, OaKTepusx, OpraHU3ME YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTSIX >KU3HHU,
JIOTIOTHUTENBHO BKIIIOUEHBI OHOJIOTUYECKUE CBEACHUSA MPHUKIAJHOTO M TOHMCKOBOTO XapakTepa,
KOTOpbIE MO’KHO UCTOJB30BaTh Kak OPUEHTUPHI AJIs MOCIeAyIoniero Beioopa nmpodeccuu. BozmoskHa
TaK)Ke WHTErpanusi OWOJOTUYECKUX 3HAHUW C COOTBETCTBYIOIIUMH 3HAHUSMHU, TOTYyYECHHBIMHU
00y4arolUMUCs NpU U3y4eHUU (HU3UKH, XUMHUH, reorpaduu 1 MaTEMAaTHUKH.

CrtpykTtypa nporpamMmsl 1o ydebHomy npeamery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOIIMOHHBIA TMOAXOAbl K H3ydeHHto Owuonoruu. CorimacHO UM, H3Y4arOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEepHBIC Il JKUBBIX CHCTEM pA3HOTO YPOBHS OPTaHHU3AlUU, JBOJIIOIUU
OpPraHUYECKOTO MHUpa Ha 3eMJjie, COXpaHEHMs] OMOJIOTMYECKOro pa3HooOpasus rmiaHeTsl. Tak, B 10
KJIacCe M3Y4alOTCS OCHOBBI MOJICKYISIPHOW M KJIETOYHOH OWOJOTHH, SMOPUOJIOTMM W OHOJOTHH
pa3BUTHSA, TEHETHUKU U CENEKIUU, OMOTEXHOJIOTUU U CHHTETUYECKOW OMOJIOTHH, aKTYalTH3UPYIOTCS
3HaHUS OOydJaromuxcsi mo OOTaHWKE, 300JI0TWM, aHAaTOMHUHU, (u3mosoruu demoBeka. B 11 kmacce
M3Y4aroTCsl BOJIIOI[MOHHOE YU€HHEe, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

YueOubrii npeamer «buonmorus» Tpu3BaH  00€CIEYUTh OCBOCHHE  OOYYArOIIMMHUCS
OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UACH, MPUHITUIIOB U MPAaBWI, JIKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI MUpPA, 3HAHUU O CTPOCHHH, MHOTOOOPa3ud U OCOOCHHOCTSIX KIJIETKH,
OpraHu3Ma, TIOMYJISIIUK, OWOIEHO3a, JKOCHUCTEMBI, O BBIJAIOMUXCA HAYYHBIX JOCTH)KCHHSX,
COBPEMEHHBIX HCCIICIOBAHMIX B OWOJIOTMH, TIPHKIAIHBIX acCMeKTaX OWOJIOTMYECKUX 3HaHWM. J{is
pa3BUTHA U TOJIEPXKAHK UHTEpeca 00YJArOIIUXCS K OMONOTHH HapsAy CO 3HAYUTENBHBIM 00hEMOM
TEOPETUYECKOr0 MaTepHaja B COJAEpKaHUU MPOrpamMMbl O OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C



UCTOpHUEH CTAHOBJICHHUS M PAa3BUTHA TOM WM MHOM 00jMacTh OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHHE BAKHEUIIIMX OMOJIOTHUECKUX U KOJOTHYECKUX MPOOIeM.

Henap u3ydenuss yuebHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE — OBIJIAJICHUE
00y4aroIUMUCs 3HAHUSIMUA O CTPYKTYPHO-(PYHKIMOHAJIBHON OpraHU3allMH >KUBBIX CHCTEM DPAa3HOTO
paHra W TpUOOpETEHHE YMEHHUH UCIOIb30BaTh ATH 3HAHUSA B (OPMUPOBAHMM HHTEpeca K
ornpeaenéHHol 001acTi NpodhecCUOHATBLHON IeATEIbHOCTH, CBSI3aHHOM ¢ OMoJIoTHeH, Wi K BbIOOpY
y4eOHOr0 3aBeICHUS ISl IPOJIOJKEHHS OMOJIOTMYECKOT0 00pa30BaHusl.

JlocTikeHne nenu u3ydeHus ydeOHoro mnpenmera «buonmorus» Ha yriayOnéHHOM ypOBHE
o0ecreYnBaeTCs pelIeHuEM CJAeAYI0UINX 3a/1aY:

OCBOEHHE OO0YYalOIIMMHKCS CHUCTEMbl OMOJOTMYECKHX 3HAHUI: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOpUSAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHHY MHUpPa; O CTPOCHHH, MHOTOOOpa3ud M OCOOCHHOCTSAX
OMoOJOrMYecKnX CHUCTeM (KJIeTKa, OpraHu3M, TMOMyJsus, BUJI, OHOreomneHos, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUY;

O3HAKOMJIEHHE OOy4arolInuxcs ¢ METOAAMH IMO3HAHUS JKUBOW MPUPOJbI: UCCIIEIOBATEIHCKUMU
MeTOoAaMHi OMOJIOTUYECKUX HAYK (MOJIEKYJISPHOM M KJIETOYHOW OMOJOTHH, SMOPUOIOTUU U OMOJIOTUN
pa3BUTHSA, TEHETHUKU M CEJIEKIHMM, OMOTEXHOJIOTMH M CHUHTETUYECKOM OMOJIOrMH, NaJeOHTOJIOTHH,
HKOJIOTHH); METOJIaMU CaMOCTOSITEIbHOTO MPOBEICHUSI OMOJIOTHYECKHUX UCCIIEeIOBaHM B 1abopaTopuun
U B ipupojie (HaOnroaeHue, N3MepeHue, YKCIIEPUMEHT, MOJICTHPOBAHUE);

OBJIaJICHHME OOY4YalOIMMUCA YMEHHUSIMHU: CaMOCTOSITEIbHO HAaXOAWTh, AaHAJIU3UpPOBaThb U
WCTOJIB30BaTh OMOJOTHMYECKYI0O HH(POPMAILMIO; TIOIH30BATHCS OMOJOTHMUYECKOW TEPMHHOJIOTHEH U
CUMBOJIMKOHN; YCTaHABJIMBATh CBA3b MEXIY Pa3BUTHEM OHOJOTHUU M COIMAIBLHO-PKOHOMHUYECKHUMH U
HKOJIOTMYECKUMHU MpoOJIeMaMH YeJIOBEUYECTBA; OICHHBATh IOCIEACTBUS CBOEH MEATEIBHOCTH IIO
OTHOIICHUIO K OKpY>KaIoIel MPUPOAHON cpelie, COOCTBEHHOMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIHNX
Jroziel; 000CHOBBIBATh U COOJIIOJIATH MEpPbI NMPOMUIAKTUKE WHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUIIa
MOBEJCHUsI B TMpupojae u obecreueHus Oe30MacHOCTH COOCTBEHHOH JKM3HEAEATENBHOCTH B
Ype3BBIYANHBIX CUTYalUsSIX IPUPOJHOTO U TEXHOI€HHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuTHE Yy OOYYAIOIIMXCS HHTEIJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIIAIOIIMMUCA OTKPBITUSAMH M COBPEMEHHBIMH HCCIEJOBaHUSIMH B OMOJIOTHH,
pelmaeMbIMH €10 TpoOjeMaMu, METOJOJOrHed OMOJIOTHYECKOro MCCIEOBaHUs, IPOBEIACHUS
HKCHEPUMEHTAIbHBIX  HCCIIEJOBAaHUM,  pemleHuss  OMOJOrMYecKMX  3agad,  MOJIEIUPOBAHUS
OMOJIOrMYEeCKUX O0OBEKTOB U MPOLIECCOB;

BOCHUTaHHE y OOY4YalOIIMXCS LIEHHOCTHOIO OTHOIIEHHS K XHBOW NpHUpOJEe B ILEJIOM U K
OTAENbHBIM €€ 00BEKTaM U SIBJICHUSAM; (POPMHUPOBAHHUE HKOJOTHUECKON, TeHETHUECKOW IpaMOTHOCTH,
o01elt KyJabTypbl MOBEICHUS B IPUPO/JIE; MHTErpallui €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue 00yJarolmMMHCS KOMIIETEHTHOCTH B pallMOHAJIbHOM MPUPOJONOIb30BAHUU
(cobmroneHne TpaBUJI TIOBEICHHS B TIPHUPOJE, OXPaHbl BHJIOB, PKOCHUCTEM, OHOchepbl), COXpaHCHUHN
COOCTBEHHOTO 3/I0pOBbSI M 3/0pOBbSl OKpYXKAIOMIMX JIIOJeH (coOmofeHust Mep NpOo(UIaKTHKU
3aboseBaHud, obOecrieueHne O€30MaCHOCTH JKU3HENCSITEIbHOCTH B YPE3BbIUANHBIX CHUTYaIHIX
MPUPOJHOTO M TEXHOTEHHOIO XapakTepa) Ha OCHOBE HCIOJb30BaHUS OMOJOTMYECKUX 3HAHUM U
YMEHHUH B MOBCEAHEBHOM KU3HH;

CO3JlaHME  YCJIOBUH JUIsI  OCO3HAHHOTO  BBIOOpAa  OOYYAaIOUIUMHCS  WHAWBUIYAIbHOM
o0pa3oBaTeNbHOW  TPAaeKTOPUHM,  CIIOCOOCTBYIOIIEH  MocienyoumeMy  npopecCHOHATLHOMY
CaMOOTPE/IEIICHNIO, B COOTBETCTBUU C MHIMBUyaJIbHBIMUA HHTEPECAMU U MOTPEOHOCTIMHU PETUOHA.

®OPMUPOBAHUE PABOYEM IMPOIPAMMBI C YYETOM HIPOT'PAMMBI
BOCIIMTAHUS.

Pabouas mporpamma obecrieunBaeT JOCTHXKEHHE JIMYHOCTHBIX pe3yJbTaTOB B paMKax
peanuzanuu Moayns «1IkonbHbIN ypok» Paboueil mporpaMmbl BOCIIMTAHUS:



-dopmupoBaHue y 00y4JaromuXxcsi OCHOB POCCUHCKON UIEHTUYHOCTH;
-['0TOBHOCTH 00YJarOMIUXCS K CAMOPAa3BUTHIO;

-MoTuBanuio K MO3HaHUIO U O0YUYEHHIO;

-HCHHOCTHBIC YCTAaHOBKHU U CONUAJIbHO-3HAYUMBIC Ka4Y€CTBA JIMIHOCTH;,
-AKTHUBHOE y4acTue B COLUATbHO-3HAYUMOU JEATEIbHOCTH.

MECTO YYEBHOTI'O NIPEJIMETA «BUOJIOT'USI» B YYUEBHOM IIJIAHE
OOmiee 4MCIIO YacoB, OTBEAEHHBIX Ui M3y4YCHUs OWOJIOTMM Ha yriayOieHHoOM ypoBHe B 10
kiacce, cocraBisieT 102 gaca (3 yaca B HEJEIH0)

N3MEHEHUA B ITIPOI'PAMME.

B pabouyto mporpamMmy J100aBIICHBI POBEPOYHBIE PAOOTHI.

10 ximace — 2 9 (48 u 10 ypok)

Bce naboparopHbie U pakTHYECKHE Pa0OTHI B POTpaMMe OI[CHUBAIOTCSI.

COAEP)KAHUE YYEBHOI'O IIPEAMETA "BUOJOI'UA"

10 KJIACC

Tema 1. Buosorusi Kak Hayka.

CoBpemeHHass Ouosiorus — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BuUTHS OMOJIOTMH.
buonoruueckue Hayku u u3ydaeMble UMH MpoOseMbl. OyHIaMeHTaIbHbIC, IPUKIAJAHBIE U TIOMCKOBBIC
Hay4yHBbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue OuoONOTMU B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cBsazanubie ¢ OMonoruel. 3HaueHHe OMOJIOTHH B IPAKTUIECKON JACATEIHHOCTH YEIOBEKA!
MEIHIINHE, CEIbCKOM X03sIIICTBE, MPOMBIIIJICHHOCTH, OXPaHE MPUPO/IBL.

JdemoHcTpaumnu:

[Toptpetsr: Apucrortens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, Y. I'apseit, I'.
Mennens, B. . Bepunanckuit, U. I1. [Tasnos, . U. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, . Yorcon, @. Kpuk, . K. benses.

TaOmuis! u cxeMbl: «CBsI3b OMOJOTHH C APYTUMHU HayKamuy, «CrcreMa OMOJI0rH4eCKUX HayK».

Tema 2. ’KuBble ccTeMbI U UX H3yYeHHE.

XKusble cuctembl Kak mpeamer u3yueHus Ouonoruu. CBOWMCTBA KHMBBIX CHUCTEM: EIHHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IE€IOCTHOCTh, CIOXKHOCTh U YIOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPTraHU3allMs, CaMOBOCIPOU3BEIAEHUE, Pa3apakMMOCTh, HU3MEHUYHMBOCTb, POCT M
pa3BUTHE.

YpoBHM  OpraHu3allMM  JKUBBIX  CHUCTEM:  MOJEKYJISPHBIA,  KIETOUYHBIA, TKAHEBBIH,
OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUAOBOM, SKOCHUCTEMHBIM (OMOreoleHOTHYEeCKUit), OnochepHBbIi.
[Ipoueccrl, mpoucxoasmre B KUBbIX cucTeMax. OCHOBHBbIE MPU3HAKH KUBOTO. JKu3Hb Kak (opma
cyliecTBoBaHMs MaTepuu. Hayku, u3ydaroiine >KuBble CHCTEMbI Ha Pa3HBIX YPOBHSAX OpraHU3AIlH.

W3ydyenne >kuBbIX cucteM. MeToasl Ouonornyeckoil Hayku. HabmioneHue, u3zMepeHue,
SKCIEPUMEHT, CUCTeMaTu3alnus, metaaHanui. [loHsTHe O 3aBUCMMON M HE3aBHCHMOU MEPEMEHHOM.
[InanupoBanue skcnepuMenTta. IlocraHoBka u mpoBepka runore3. HyneBas runoresza. [lonsitue
BBIOOpDKM U €€ J0CcTOBepHOCTh. Pa30bpoc B Ouonormyeckux maHHbIX. OTEHKA JOCTOBEPHOCTH
MOJIYYEHHBIX  pe3ynbTaToB. [IpUuuHBI  HMCKaXeHUsT pe3ynbTaToB 3KcnepumeHta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY, «bronorndyeckue cuctemsl», «CBONCTBA
KUBOU MaTtepumn», «YpPOBHU OpraHu3aluu KUBON NPUPOIbD», «CTPOCHHE )KUBOTHOU KIETKNY», « TKaHU
KUBOTHBIX», «CHCTEMBl OpPraHOB YEIOBEYECKOro opraHu3Mmay, «buoreomeHos», «buochepar,
«MeToabl U3y4eHUS JKUBOU TPUPOIBDY.

O6opynoBanue: J1abopaTopHOE OOOpPYIOBaHHE AJsl TMPOBENEHUS HAONIOEHUN, W3MEpEeHHH,
AKCIIEPUMEHTOB.



IIpakTnyeckas padora «/crnonp3oBaHUE PA3TUUYHBIX METOIOB IPU U3YUEHUHU KHUBBIX CHCTEM).

Tema 3. Bruosnorusi KjieTku.

Knerka — cTpykTypHO-(QYHKIMOHANbHASA €IMHULA XKHUBOro. icTopus oTKpbITHA KiIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. BupxoB). OcHoBHbIE
II0JIO’KEHUSL COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoabl  MOJEKYASPHOM W  KJIETOYHOM OHOJOrMH: MHKpPOCKOMNUS, Xpomartorpadus,
aeKkTpodopes, METOJ ~ MEYEHbIX  aToMoB,  Ju(QepeHraTbHoe  LUEHTPU(PYrUpoBaHue,
KyJIbTUBUPOBAaHHE KIETOK. M3yuenue QukcuposanHulx Kiemok. DICKTPOHHAs MHUKPOCKOIHS.
Kongoranvnasn muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JdeMoHcTpanum:

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. neliaen, P. Bupxos, K. M. bap.

Tabnuis! u cxembl: «CBETOBON MUKPOCKOI», « DIEKTPOHHBIH MUKPOCKOID», «VcTopus pa3BuTus
METOJI0OB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOH MHKpPOCKOI, MHKpOIpEnapaTsl pPAaCTUTEIbHBIX, JKHUBOTHBIX H
OaKTepHAIbHBIX KIIETOK.

IIpakTuyeckass padora «/3ydeHne METOJOB KJIETOYHOW Oumojoruu (Xpomartorpadus,
anekTpodopes, auddepenunanbHoe neHTpudyrupoanue, [ILP)».

Tema 4. XumMnuyeckasi Opranu3anus KJIeTKH.

XHAMHMYECKUHN COCTaB KIJIETKH. Makpo-, MUKPO- U YJIBTPAaMHUKPO3JIEMEHTHL. Bota u €€ ponb Kak
pacTBOpUTENIS, pPearcHTa, yd4acTue B CTPYKTYPUPOBAHHUHU KIIETKH, TEILIOPEryJsiuud. MuHepaiabHble
BELIECTBA KJIETKH, UX Onosiornyeckas posib. Posib KATHOHOB ¥ @aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buosormdyeckue mnosumepsl. benku. AMUHOKHCIOTHBIN
cocraB OenkoB. CTpyKTypbl OenkoBOM Monekyinbl. [lepBudnHast cTpykrypa Oenka, MenTHIHAs CBS3b.
Bropuunas, TpeTuuHas, yerBepTHUHast CTpyKTyphl. [lenarypanus. CpoiictBa GenkoB. Knaccugukarus
0enkoB. buonornueckue QyHKITMN OCIKOB. [Ipuoknsi.

VYraeBoasl. MoHOcaxapuipl, AUcaxapuibl, oJMrocaxapuipl M mnoiucaxapuapl. OOmui 1uiaxH
CTpoeHUs U (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue yHKIMH yTI€BOIOB.

Jlunuapsl. T'unpodunbHo-runpodoOHble cBoiicTBa. Knaccudukauusa nunuaos. Tpurinuuepus,
dbochomunuapl, BOCKM, cTepounbl. buonorndeckue ¢yHkuuu JgunuaoB. OOmMe  CBOWCTBA
OMOJIOTNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOTYTIPOHULIAEMOCTb.

HyxneunoBbie kucnorel. JJHK u PHK. Crpoenue nyknenHoBbix kucnor. HykimeoTtunusl.
ITpunuun komruiementapHocT. IlpaBuno Yapradda. Crpykrypa JAHK — naBoifHas crupanis.
Mectonaxoxaenue u 6nonorunueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne moinekynsl AT®. Makpospruueckue cBa3u B Moiekyne AT®. buonornueckne
¢byaxkuun  AT®. BoccTaHOBIIEHHBIE  TEPEHOCUYMKH, WX GYHKIUM B KIETKe. /[pyeue
nykneozuompugocpamor (HT®). CexenupoBanue [AHK. Memoowv: cenomuxu, mpaunckpunmomuxu,
NPOMEOMUKU.

CrpykTypHas Ouonorusi: OuoxuMudeckue M OuodU3MUECKHe UCCIeOBaHUS COCTaBa H
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OUOMoNeKyn. Moodenuposanue cmpykmypol u yHKyuii OUOMONeKyn u
ux komniaexkcos. Komnviomepuwviti ousaiin u OpeaHud4ecKuti cuHme3 OUOMONEKYL U UX HenpupoOHbIX
aHano2os.

JdemoHcTpanum:

IToptpersr: JI. Ilonunr, k. Yorcon, @. Kpuk, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Juarpammsl: «PacnipeneneHne XMMUYECKHX JIEMEHTOB B HEXKUBOW IpUpoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU PUPOACH.

Tabmuis! u cxemsl: «lleproguueckas TabnnIIa XUMHUUECKUX 3JIEMEHTOBY, «CTPOECHHE MOJIEKYIIbI
BOJIbI», «BemiecTBa B cocTaBe opranu3mMoBy, «CTpoeHHe MOJIeKyIbl Oenka», «CTpyKTyphl OelnKoBOM
MOJIEKYJIB», «CTpOeHne MOJEKYl YrieBoaoB», «CTpoeHue MOJIeKyNl JIunuaoBy», «HykienHoBbie
KHCIOTBD, «CTpoeHre MoseKyibsl ATD».

O6opynoBaHue: XUMUYECKasl TOCy1a U 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHue OeNKOB ¢ IOMOILIbI0 KAU€CTBEHHBIX PEAKLIUIl».

JlaGoparopnas padora «lccienoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIACICHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.



Tema 5. Ctpoenue 1 QyHKIUM KJICTKH.

Tumbl KJIETOK: JyKapuUOTHYecKas U MpokapuoTudeckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
00pa30BaHMsI KIETKH.

Crpoenne npokapuoTHueckor kieTku. Kierounast crenka Oaxtepuii u apxeil. OcoOeHHOCTH
CTpOCHHS TeTepoTpOoPHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KIETOK. MecTo M pojb MPOKapuoT B
OuoIIeHO3aX.

Crpoenne u (GyHKIMOHUPOBaHME OJyKapHoTH4yeckoi kieTku. [lnazmatuueckass memOpaHa
(mma3manemma).  CTpykTypa  IUla3Matuyeckod  memOpanbl.  TpaHcmopT — BemiecTB — uepes
IJIa3MaTHYECKyl0 MeMmOpaHy: maccuBHbIM (muddy3us, obneru€nnas auddys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lomynponunaemocts MmeMOpansl. Pabora HaTpuii-
KaJIMeBOro Hacoca. DHAOLUMTO3: MUHOLUUTO3, (harouuTo3. Jk3ounuTo3. Kinerounas crenka. CTpykTypa u
(GyHKIMU KIETOUYHOW CTEHKH PACTECHHMA, TPHOOB.

Huronnazma. [urozons. ILlutockener. JIBuxkeHue nuTomiasmbel. OpraHouapl KIETKH.
OnnomeMOpaHHBIE OpPTraHOMIBI KIETKH: 3HAomia3marudeckas cetb (OIIC), ammapar [ombmxw,
JU30COMBI, UX CTpoeHue U GyHKIUU. B3auMocBs3b 0JHOMEMOPaHHBIX OPraHONI0B KiieTku. CTpoeHue
TPaHYJISIPHOTO peTHKyinyMa. Mexanuzm nanpasnenusi 6eakoé 6 IIIC. CUHTE3 pacCTBOPUMBIX OEJIKOB.
CuHTe3 KIJIETOUHBIX MeMOpaH. [mankuii (arpaHyisipHBIA) OSHIOMIA3MATUYECKUN PETUKYIYM.
CekperopHass ¢yHkuust anmnapara lonbmxu. Moougurkayus 6enkoe 6 annapame 1 oabodxcu.
Copmuposka 6enxos 6 annapame I onvoocu. TpaHCTIOPT BELIECTB B KJIeTKe. Bakyonu pacTUTETbHBIX
kietok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMAbl  KJIETKUA: MHUTOXOHAPUH, MJIAcTUIBL.  [Ipoucxoocoenue
mumoxouopuii u naiacmud. Cumbuoeenes (K.C. Mepeocrosckuii, JI. Mapeynuc). Ctpoenue u QyHKIIUN
MUTOXOHJIpUI u Tuiactuia. [lepBuyHBbIe, BTOPUYHBIC W CJIOXHBIC IMIACTHIABI (POTOCUHTEIUPYIOLIHX
3YKApUOT. XIIOPOILIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIIMX PACTECHUN.

HememOpannbie opranou sl kietku Ctpoenre U GyHKIIMH HEMEMOPaHHBIX OPraHOUI0B KJIETKH.
PubGocowmel. [lpomesicymounvie unamenmoi. MUKpOPUIAMEHTBL. AKMUHOBblE MUKPODUIAMEHMbL.
MpliieuHbIe KIETKU. AKMUHOBble KOMNOHEHMbl HembluleyHblx Kiemok. MukpoTpyoouku. Kietounsii
ueHTp. CTpoeHre U JABWKEHUE KTYTHUKOB M pecHHUYeK. MUKpOTpyOOukHM HMTOIUIa3Mbl. LleHTpuoisb.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompyboukamu. Momopnuvle benxu.

SAnpo. O6omnouka s1pa, XpoMaTHH, KapuoIUIa3Ma, SAPHIIIKH, UX CTpOeHHE U PyHKUNU. S aepHbIit
OenkoBbIli  MaTpukc. I[IpoCTpaHCTBEHHOE paclONOKEHHE XPOMOCOM B HMHTep(a3sHOM  sjpe.
Oyxpomamun u cemepoxpomamun. benku XpomMaTMHa — TUCTOHBL. [[unamuxa s0epHou 00010uYKU &
mumose. Hoepmwiti mpancnopm.

Krnerounsie BxitoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIIETOK 3YKapHOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHON).

JdemoHcTpaumnu:

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE IyKapUOTHUECKON KIeTKn», «CTpoeHue MKUBOTHON KJIETKWY,
«CTpoeHMe  pacTUTENbHOM  KieTkw», «CTpoeHume  MuTOXOHApUM», <«Snpo»,  «CrtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

ObopynoBaHue: CBETOBOM MHUKPOCKON, MHKpONpenapaTbl pacTUTENbHBIX, KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KIETOK.

JlabopaTopHasi padora «l/3ydueHne cTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHOI MEMOpaHbD».

JlabopaTopHnass padora «lccnenoBaHue IUIa3sMOIM3a M JIEMJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnuyeckas padora «/3ydeHue IBHKEHHUS IUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX».

Tema 6. O0MeH BellecTB U NMpeBpallleHue JHEPrUuM B KJIeTKe

AccuMUIISIIMA M TUCCUMMJISIIMSL. — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMEHa BeIEeCTB:
aBTOTPO(HBIA U rerepoTpodHbIi. YdacTue Kuciaopoja B OOMEHHBIX Mpolieccax. DHEpreTHUecKoe
obecrieyeHue kieTku: npeBpamieHne AT B oOMeHHBIX mporeccax. depMeHTaTUBHBIN XapakTep
peaknuii KJIeTOYHoro Mmeradonu3ma. DEepMEeHTBI, MX CTPOEHHE, CBOWCTBA M MEXaHWU3M JEHCTBUA.



Kodepmentsl. Otnuunsi epMEeHTOB OT HEOPTAaHUYECKUX KaTalu3aToOpoB. benku-akTuBaToOphl U OENIKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IMYHbIX (DaKTOPOB.

[lepBuuHBII CHHTE3 OpraHUYEeCKUX BellecTB B KieTke. DorocunHTes. AHoxcueenmvii u
oxcuzenuvili pomocunmes y baxkmepuii. Ceemocobuparowjue nuemMeHmsl U NUSMeHMbl PeaKyUoOHHO20
yeumpa. Ponb xnoporutactoB B nporecce ¢porocunTe3da. CBeToBas U TeMHOBas (a3bl. Pomoodvixanue,
Cs., C4- u CAM-munwet pomocunmesa. IlponykTUBHOCTH pOTOCHHTE3a. BriusHUE pa3muuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTEe3a. 3HaYeHHE POTOCUHTE3A.

XemocuHTe3. Pa3HooOpazue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUUIMpYOmUe OakTepuw,
&Kele300aKTepun, cepobakTepuu, BOIOPOAHbIE OaKTeprH. 3HaUeHHUE XEMOCHHTE3a.

Ana’pobnble opranusmbl. Bunpl Opoxenus. IIpoaykTsl OposkeHHS M HX HCIOJIb30BaHHE
94eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOIOTUU M BO30YAUTENH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTarbl 3Heprerudeckoro oomena. [loaroroBurenbHsplii dTamn. [ukonus
— OECKHCIIOPOIHOE PACIIETIIIEHUE TITFOKO3BI.

buonoruueckoe okucieHHe, WIM KIETOYHOE JAbIxaHue. Pojb MHUTOXOHApPHUII B Mpoleccax
ouosornyeckoro okucienus. Lukmmueckue peakiuu. OxucnutenbHoe GochopuiimpoBanme. Ixepeus
Membpannoeo  epaduenma npomonos. Cunmes ATD: paboma npomonnoiu ATD-cunmasol.
[IpeumymiectBa a’poOHOrO TYTH OOMEHA BEIIECTB Mepel aHa’dpoOHbIM. (P (HEeKTHBHOCTH
SHEPreTHYECKOro oOMeHa.

JdemMoHcTpanuu

[Hoprpetrsr: Ix. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuemnn, I'. A. 3aBap3uH.

Tabmupr u  cxembl: «DoToCUHTE3», «DHepreTudeckuii oobmen», «buocuuTes Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOM, OOOpPYAOBaHME MIJii MPHUTOTOBICHHS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuasi padora «/3ydyeHune KaTaJUTUYECKOH aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe
amMuIIa3bl WIK KaTajaasbl)».

JlabopaTopuasi padora «/I3yueHue QpepMEHTATUBHOTO paclICIUICHHUs MEPOKCHUIa BOJOpOJa B
PaCTUTENLHBIX U KUBOTHBIX KIETKAX).

JlaGopatopHas padora «CpaBHEeHUE NPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJeTKe
Peakuuu MmarpuuHoro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEaKLUUAX MaTPUYHOIO
cuHTe3a. Peanmuzauusa HacnenctBeHHoOM uH(opmanuu. ['eHeTHyecKWi KOA, €ro CBOMCTBA.

Tpanckpunuuss — wMarpuunblid cunTe3 PHK. IIpuHIMIB TpaHCKpUNIMM: KOMILJIEMEHTapHOCTH,
aHTHUIAPAIUICIEHOCTD, aCUMMETPUIHOCTE. Co3pesanue mampuunvix PHK 6 sykapuomuueckou kiemxke.
Hexooupyrowue PHK.

Tpancnauust u e€ srtanmbl. Yyactue TpaHcnopTHbix PHK B OuocunTeze Oenka. VY cimoBus
6uocunresa Oenka. KogupoBanue amuHokuciaot. Posb pubocom B GrocuHTe3e Oenka.

Cogpemennvie npedcmaenenus o cmpoeHuu 2enog. OpraHusalyss T'€HOMa y MPOKapHoOT U
9YKapHOT. Perynsnus akTMBHOCTH T€HOB y HpokapuoT. I'mnoresa omnepona (P. XKako0O, XK. Mano).
MonekynapHvle mexanusmvl IKCnpeccuu 2eHog y sykapuom. Ponv xpomamumna 6 pecynsayuu pabomoi
2enos. Perymnsnns oOMEHHBIX IPOIeccoB B KieTke. KieTounslif romeocTas.

Bupycer — Hexietounble (GOpMBI KM3HM M oOnHratHble mapa3uThl. CTpoeHHE MPOCTHIX H
CIIO’)KHBIX BHPYCOB, PETPOBUPYCOB, Oakrepuodaron. Kusnennwiii yuxn JHK-codepocawux eupycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupychsle 3a0oneBaHus yenoBeka, )KUBOTHBIX, pacteHuil. CIIN]J], COVID-19, conuanbable U
METUIIUHCKUE TTPOOTIEMBI.

buoungopmamuxa: unmeepayus u anamuz oOoavuux maccusos («bigdatay) cmpyxkmypHvix
ouonocuueckux OdamHvix. Hanomexnonocuu 6 ouonocuu u meouyuue. Ilpoepammupyemovie @yHxkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, J. U. iBanoBcKui.

Tabnuib! u cxemsl: «buocunTes Oenkay, «[ eHeTndeckuii Koy, «Bupycer», «bakrepuodarmy.



IIpakTnyeckas padora «Co3nanre MOICIH BUPYCay.

Tema 8. ’/Ku3HeHHbI HUKJ KJIETKHU

Krnerounslii nuki, ero nepuonsl u perynauus. Uarepdaza u muto3. OcoO0EHHOCTH MPOLIECCOB,
mporekaomux B uHTepdasze. IlomaroroBka  kieTkm K  JAeneHUro.  lIpecuHTeTHUeCKH
(MOCTMUTOTHYECKUI), CHUHTETUYECKHM U MOCTCHUHTETHYECKHH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTEep(a3bl.

Marpuunsiii cunte3 JIHK — permukanus. [punuune permukanuu JIHK: koMmiiemeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUIApauleabHOCTh. Mexanusm pemmnkanuu JIHK. Xpomocomsr.
Crpoenue xpomocoM. Temomepbl U TejgoMepa3a. XPOMOCOMHBI HAOOp KIETKM — KapUOTHII.
JIMTUTONTHBIHN U TarIONIHBIN HA00pHl XpOMOCOM. ['OMOJIOTHYHBIE XpPOMOCOMEIL. [10JI0BBIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTaguym MHUTO3a M MPOUCXOJAIIME B HUX Ipouecchl. Tunel MUTO3a.
Kaprokunes u nurokuses. buosornueckoe 3Ha4eHHE MUTO3A.

Perymnsmus mutoTndeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOesb — aromnTos.

Knerounoe sapo, XxpomMocombl, (yHKIMOHANbHAs TEHOMHUKA. Mexanuzmuvl npoaughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemok. «l{ugposas knemka» — Ououngopmamuuecxue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdeMoHcTpamun

Tabmuubr u cxembl: <«OKU3HEHHBIA MK KICTKW», «Muto3», «CTpOCHHE XPOMOCOMY,
«Penmukanms JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOMpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JIYKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopuas padora «HaOmroneHne MuTO3a B KJIETKAaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. Ctpoenne n pyHKIIUM OPraHU3MOB

buonoruueckoe pazHoobOpasue OpraHU3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH OJHOKJICTOYHBIX OpraHn3MoB. bakrepun, apxen,
OJTHOKJIETOYHbIE TPUOBI, OHOKIETOYHBIE BOJAOPOCIH, APyrue NpoTUCTh. KoloHUaNbHbIE OPraHUu3MBI.

B3anMoCBsA3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHM, OpraHbl M CHUCTEMBI OPIaHOB.
OpranusMm kak exquHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHasi, OKPOBHAs, MPOBOSAILIAS,
OCHOBHas, MexaHundeckasg. OCOOCHHOCTH CTpOeHHs, (PYHKUMH M PACHOJIOXKEHHMsS TKaHeH B opraHax
pacTeHui.

TkaHu JKMBOTHBIX M YEJOBEKA. THIBI KUBOTHBIX TKAaHEH: SMUTENHMAIBHAs, COCIUHUTENbHAS,
MbIllIeyHast, HepBHas. OcoOeHHOCTH CTpoeHHs, (DYHKUMH U pacHojOKeHUs TKaHeH B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble U TeHEpaTUBHbIE OpraHbl pacreHud. OpraHbl U CHCTEMBI OPIraHOB
KUBOTHBIX U 4enoBeKka. DyHKIUN OPraHOB U CHCTEM OpPIaHOB.

Onopa tena opranuzmoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>XHbII 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBu>keHne OopraHu3MOB. J[BHkKeHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHMAHOE, KYTHKOBOE,
pecHuuYHOe. [IBMKEHME MHOTOKJIETOYHBIX PpAcTEHMiI: TpomM3Mbl U  HacTuM. JIBUKeHHe
MHOTOKJIETOYHBIX >KUBOTHBIX M YeJIOBEKa: MbIlIeyHas cuctema. Pedrexc. CkeneTHbIe MBIIIIBI U UX
pabora.

IIutanne opranuzmosB. IloryomeHne BOXBI, YIJIEKUCIOIO Ta3a W MHUHEPAIBHBIX BEIIECTB
pactenussMH. [IlnTaHne XKUBOTHBIX. BHYTpHIIONOCTHOE M BHYTPUKIETOYHOE nuuieBapeHue. [Iuranue
MI0O3BOHOYHBIX KMBOTHBIX. OTHENbl NHILEBAPUTEIBHOTO TpakTa. [IMieBapUTENbHBIE JKENE3BI.
[InmeBapuTenpHas CHCTEMA YEIOBEKa.

Jlpixanue opranu3MmoB. Jlpixanue pacteHwid. Jlpixanue >KuBOTHBIX. Juddy3us ra3oB uepes
MOBEpPXHOCTh KJeTku. KokHoe npixanwe. JlpixaTenpHas mMOBEepXHOCTh. JKabepHoe u n€royHoe
nbIxaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UEJIOBEKAa. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHMUS
JETKMX MTO3BOHOYHBIX KUBOTHBIX. /[pIXarenpHas cucTeMa 4yenoBeka. MeXaHu3M BEHTW LMY JIETKUX Y
NTHIL U MIIEKOTUTAIOMUX. Perynsnus apixanus. JprxarenbHbie 00bEMBI.



TpancnopT BEHIECTB y OpraHu3MoOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BEMIECTB Y
*UBOTHBIX. KpoBeHOCHas cucrema u €€ opransl. KpoBeHOCHas cucTtemMa IO3BOHOYHBIX >KMBOTHBIX U
yenmoBeka. Cepjaime, KpOBEHOCHBIE coCyAbl W KpoBb. Kpyrm KpoBooOparieHus. DBOJIOIMOHHBIE
YCIIOKHEHHUS CTPOCHHMSI KPOBCHOCHOW CHCTEMBI ITO3BOHOYHBIX >XHBOTHBIX. Pabora cepama u eé
peryJssanus.

Beigenenne 'y opraHusMoB. Beigenenue 'y  pacrteHud. BeineneHue y  JKMBOTHBIX.
CoxparutenbHble Bakyosid. Opransl BelaesneHus. GuibTpanus, cCeKpenus 1 00paTHOE BCachIBAHUE KaK
MeXaHU3MbI paboThl OpraHoB BblAeTeHHUA. CBsI3b MOJOCTH Telda ¢ KPOBEHOCHOH M BBIICTUTEIHHON
CUCTeMaMH. DBblgeneHne y IO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. Ilouku. Crpoenue wu
¢byHkunonuposanue HedpoHa. O6pazoBaHHE MOYH Y UEJIOBEKA.

3ammra y OpraHu3MoB. 3aliuTa Y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IMCTHI
MPOCTEUIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpelncrBa nacCUBHOM M XUMHYECKON
3amuThl. DUTOHIUABI.

3amura y MHOIOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX ITPOM3BOJHBIC. 3alllMTa OpraHU3Ma OT
Oonesnel. iMMmyHHas cucteMa denoBeka. KieTouHsli U TyMOpajdbHBIE UMMYHHUTET. BposkI€HHBIN 1
NpUOOPETEHHBIN crienupuueckuii UMMyHUTET. Teopus KIOHalIbHO-CENeKTHUBHOTO mmmyHutera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocrnanurenbHble OTBEThl OpraHu3MoB. Poib BpOxAEHHOTO
MMMYHUTETA B pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PasapaxxuMocTe 1 peryisinus y OpraHu3sMoB. Pa3apakuMOCTh y OJTHOKIIETOYHBIX OPTraHU3MOB.
Takcucsl. Pazapa)xuMocTh 1 peryinsuus y pacTeHui. POCTOBbIE BelleCTBa U UX 3HAYCHHUE.

HepBhas cuctema u peduexTopHas peryisuus y KUBOTHbIX. HepBHast cuctema u €€ OTAEIbI.
OBOJIOIIMOHHOE YCIIO)KHEHNE CTPOCHHS HEPBHOM CHCTEMBI y XUBOTHBIX. OTIEIBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropras nyra. be3ycioBHbIe U yCIOBHBIE pe(IEKCHI.

I'ymopanbHast perynsuuss M OSHIOKPHMHHAs CUCTEMAa JKMBOTHBIX W 4YesoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI U X TOPMOHBI. J[elicTBE TOPMOHOB. B3anMOCBsA3b HEPBHOM U 3HJIOKPUHHOMN
cucreM. [‘unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. [1aBnos.

Tabmupr u  cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIN»,
«bakrepun», «lIpocreiimmue», «OpraHsl LIBETKOBBIX pacTeHUi», «CHCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpOeHHE HAaceKOMbIX», «TkaHu pacreHui», «KopHEBBIE CHCTEMBI»,
«Ctpoenue cte0nst», «CTpoeHHe JTUCTOBOW IUIACTMHKM», «TKaHU JKUBOTHBIX», «CKeJeT 4eIoBeKay,
«[InmeBapurenbHas cucremMa», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas
cucreMa», «Koxa», «MpleuHas cucrtema», «BpiaenuTenbHas cucTeMa», « OHAOKPUHHAS CHCTEMAY,
«Ctpoenne wMbimib», «MmmynauTeT», «KumednononoctHeie»y, «CxemMa TMHTaHUS PaCTEHUN»,
«KpoBeHOCHBIE CcHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruipb», «CTpOoeHHE IUIaHApUHN»,
«BHyTpeHnHee cTpoeHue noxKaeBoro uepBsi», «HepBHas cucrema prid», «HepBHas cucrema JISTyIIKN,
«HepBHas cucrema npecmblkarommxcsi», «HepBHas cucrema nruny», «HepBHas cucrema
MJIEKONUTaImuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOGopynoBaHue: CBETOBOM MHKPOCKON, MHKpONpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbBIX, HUIJIOKOXKHX, KHUBBIE
9K3EMIUISIphl KOMHATHBIX PAaCTeHUH, repOapuu pacTeHMH pa3HBIX OTNENOB, BJIaKHbIE Ipernaparbl
KUBOTHBIX, CKEJIeThl IO3BOHOYHBIX, KOJUJIEKIUU OECHO3BOHOYHBIX >KHBOTHBIX, CKEJET 4YEJIOBEKa,
o0opyZ0BaHUE Ul JEMOHCTpAllMU MOYBEHHOTO M BO3JYIIHOTO NMHUTAHHUS PACTEHWH, pacIleIuIeHUs
Kpaxmajia U OelKOB Mmoj jaeWcTBueM (epMeHTOB, 0O0OpYJIOBaHME JUIsl JAEMOHCTpPALMU OMBITOB IO
U3MEPEHUIO KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEIbHBIX ABM)KEHHUH, MOJAEIN T'OJIOBHOIO
MO3ra pa3IN4HbIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHel pacTeHU».

JlaGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHe 1 Pa3BUTHE OPTraHU3MOB
®opMBI pa3MHOKEHHUSI OPTraHU3MOB: Oecroyioe (BKJIIOYash BET€TaTUBHOE) W TOJIOBOE. BubI
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYIIALUS, pparMeHTalus, KIOHUPOBaHHUE.



[TonoBoe pazmuokenue. [lomoBbie kieTku, win ramersl. Meio3. Craauu meito3a. [loBenenue
XxpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMpicii Melio3a U MOJIOBOTO npouecca. Meiio3 u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHNU3MOB.

[IpenzaponpimieBoe pazsutue. ['amerorenes y >kuBOTHBIX. [lomoBbie xkene3sl. OOpazoBaHue H
pa3BUTHE NOJIOBBIX KiIeTOK. CriepmaroreHes u ooreHes. CTpOEHHE MOJNOBBIX KIETOK.

OmooTBOpeHHE W 3MOpPUOHANBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHOJOrus — HayKa O pPa3BUTUHU
opraHusMoB. Mopgozcenes — o0Ha u3 enaswvix npobdnem smopuonocuu. Konyenyus mopgoecernos u
mooenu mopghoeenesza. Ctaguu 3MOpUOTEHE3a )KUBOTHBIX (Ha TIpuMepe JArymkn). Jpoonenue. Tums
npoOnenus. [Jemepmunuposannoe u HedepmunuposanHoe opobrenue. bnacmyna, munvr o6racmyn.
OcoGenHocTy APOoOICHUS MIIEKOMTUTAIONINX. 3apO/IBbIIIEBbIEC JTUCTKHU (TacTPyIALus). 3akiajKa OpraHoOB
U TKaHEHd M3 3apOABIILIEBHIX JIMCTKOB. B3auMHOE BIMSAHME YacTEd pPa3BUBAIOLLEIOCS 3apOAbIlla
(oMOpuoHaNbHAsT MHAYKLIMS). 3akiajKa IJIaHa CTPOSHUS >KUBOTHOIO Kak Pe3yjibTaT UEPAPXHUECKUX
B3aMMO/ICHCTBUI reHOB. BrusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMUHBIX (PAaKTOPOB OKpPYKAIOIIEH
Cpelbl.

Poct u pasBurue xuBoTHbIX. [locTamMOproHanbHbIl niepuoa. [Ipsimoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopho30M y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. bronoruueckoe 3HaueHue
IPSIMOTO U HETIPSMOTO Pa3BUTHS, UX PACIPOCTpaHEHUE B MpUpoAe. TUlbl pocta )KUBOTHBIX. DaKkTOpHI
PEryJlUU pOCTa XKUBOTHBIX M yenoBeka. CTaluu MOCTAIMOPUOHAIBHOTO PA3BUTHS y KUBOTHBIX H
yenoBeka. [lepuoasl oHTOreHe3a yenoeka. CTapeHne u CMEPTh KaK OMOJIOTHYECKHE TIPOLIECCHI.

Pasmuoxenune u pasButhe pacteHuil. ['ametodpur u cnopodur. Meiio3 B KU3HEHHOM IIHKIIE
pactenuii. OOpa3zoBaHue crop B mpoiiecce Menosa. ['amerorene3 y pacteHuid. OIUI0OA0TBOPEHUE U
pa3BUTUE PACTUTENIbHBIX OpraHu3MoB. JIBOIlHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX PACTEHUHU.
OO0pa3oBaHue M pa3BUTHE CEMCHH.

MexaHu3MBbI PEryIsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuielt 1 cxembl: «BereratuBHoe pasMHOXeHUE», «Tumbl OEcrogoro pasMHOXKEHUS»,
«Pa3MHOXeHUE XJIaMUIOMOHANb», «Pa3MHOXeHue 3BrieHbl», «PasMHOXKEHUE TuUapbD», «Meilo3y,
«Xpomocombl», «['amerorenes», «CTpoeHue SULEKIETKH W criepMaTo3onaa», «OCHOBHBIE CTaJIUU
OHTOreHe3a», «lIpsMoe u Henpsimoe pa3BuTHE», «Pa3BUTHE MalCKOTO XyKa», «Pa3BuTue capaHum»,
«Pa3BuTne nArymku», «/[BoiiHOE OMIONOTBOpEHHE Y ILBETKOBBIX pacTeHHil», «CTpoeHue cemsiH
OJIHOJOJIBHBIX M JBYJOJIbHBIX pPacTeHHil», «KM3HEHHBIM LMK MOPCKOM KamycTbl», «KU3HEHHBIH
UK MXay, « KU3HEHHBIN HUKII MAOPOTHUKAY, « KU3HEHHBIN UK COCHBD».

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpONpenapaThl SHIEKIETOK M CIIepMaTO30U[IOB,
Mojienb «L{uKIT pa3BUTHS JATYLIKN.

JlabopaTtopnass paGora  «l3ydeHWe CTpO€HMS TOJOBBIX KIETOK Ha  TOTOBBIX
MUKpOTMpenaparax».

IIpakTuyeckass padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJIbIINIEH IO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHNE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

WcTopust craHoBiIeHUs U pa3BUTHUS Te€HETUKH Kak Hayku. Pabotsl I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTHM reHeTuku. Paborsr H. K. Kombnosa, H. U.
BasunoBa, A. H. benozepckoro, I'. JI. Kapmeuenko, FO. A. ®umumuenxo, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIE T'€HETUYECKHE MTOHATHSI U CUMBOJIBL. ' OMOJIOrHYHBIE XPOMOCOMBI, AJJIEIIbHBIE TEHBI,
aIbTEpHATUBHBIE IPU3HAKU, JOMHMHAHTHBIM M PELECCUBHBIM IPU3HAK, TOMO3MIOTa, IE€TEPO3UTOTa,
qucTas JUHUS, TUOpUIBL, TeHOTHMN, (¢eHoTurl. OCHOBHBIE METOJbl T€HETUKH: TMOPUAO0IOTHYECKHH,
LUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUA.

JdemMoHcTpanuu

IToptpersr: I. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasnos, H. . Basuios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununmuenko, H. B. Tumodeer-Pecockmuii.
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Tabmuis! u cxeMbl: «MeTobl TeHETUKNY, «CXeMBbl CKpEIIMBaHUS.
JlaGopaTopHasi padota «J{po3oduia kak 0O0bEKT FreHETHIECKUX MUCCICAOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpenmBanue. [lepBeiii 3akoH MeHaens — 3aKOH €IUHO00pa3us THUOPHUIIOB
nepBoro mnokojeHus. [IpaBuno nomunHupoBaHus. Bropoil 3akoH MeHaenss — 3aKOH pacllerIeHUs
npu3HakoB. LluTonornueckre OCHOBEI MOHOTHOPHUIHOTO CKpelBaHus. [ MIoTe3a YMCTOTHI TaMeT.

AHanusupytromee ckpemmBanue. [IpomexxyTouHslld XapakTep HacieqoBaHus. PacuiemieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tpertuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOI'O HaclleJJOBAHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruieHHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CrernsieHHOEe Hacle0BaHUE
TE€HOB, HAPYLIEHUE CLETUIEHUS MEXIY FeHaMH. XpOMOCOMHAsi TEOPHUS HACJIECICTBEHHOCTH.

l'enetnka mnoma. XpOMOCOMHBIM MEXaHU3M ONpPENEICHUs I0oJa. AYTOCOMBI M IOJOBBIE
XPOMOCOMBI. | 'OMOTraMeTHBIM U T€TepOraMeTHbIN I0JI. I'eHeTHUYecKast CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnepoBanue npu3HakoB, CHEIJIEHHBIX C ITOJIOM.

l'enotunn kak nenocrHas cucreMa. IlnedoTrponuss — MHOXKECTBEHHOE JICMCTBHE TI€HA.
MHoxecTBeHHbIN ayuienu3M. B3zauMopeiicTBue HeauielbHbIX FeHOB. KoMIieMeHTapHOCTh. DnucTas.
[Tonumepust.

I'enernyeckuii  KOHTPOJb Pa3BUTUS  pPAaCTEHUH, JKUBOTHBIX M  4YEJIOBEKa, a TakKke
(U3MOOTHYECKUX TPOLIECCOB, MOBEACHHUS M KOTHUTHBHBIX (yHKIMHA. ['eHeTHUeckne MeXaHU3MBI
CUMOHMOIreHe3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35MH — MapasUT» M «XO3IMH — MHKPOOHOMY.
['eneTnueckue aceKThl KOHTPOJI U U3MEHEHMSI HACJIEACTBEHHON NH(OpMalliU B MOKOJIEHUSIX KJIETOK
U OPraHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. MopraHs.

Tabmuupel u cxembl: «llepBelii 1 BTOpON 3akoHbl MeHnpaens», «Tperuil 3akoH Menzens»,
«AHanusupymrolee ckpemuBanuey, «Henomnoe nomuHuMpoBaHue», «CLEIICHHOE HACIEN0BaHUE
MPU3HAKOB y npo3odmibl», «['eHernka mona», «Kapuotum yemoBeka», «Kapuotum apo3opuisny,
«Kapnotun nrtunen», « MHOKECTBEHHBIN alienu3m», «B3auMozaeicTBre reHoBy.

ObopynoBanue: Mojenb JUid JAEMOHCTpAallMM 3aKOHOB €AMHOOOpa3usi TUOpPUIOB NEPBOIO
IIOKOJICHUS M PACLICIUIEHHWS NPU3HAKOB, MOJEIb Ul JEMOHCTPAlMM 3aKOHAa HE3aBUCHUMOIO
HaCJIEOBaHMsI TPU3HAKOB, MOJENb JUIsl JAEMOHCTpPAllMU CLEIUIEHHOTO HaclelAOBaHUs IPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3odpunay.

IIpakTnueckas padora «/I3yueHue pe3ynbTaTOB MOHOTHMOPHAHOIO CKpELIMBAaHUSA Yy
Apo30(UITBD».

IIpakTnueckas padora «/3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30PHUIIBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna U cpeisl npu  GopmupoBaHuu peHotuna. 3MEHUYHMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BUJIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS 1
HacJIeICTBEHHAas.

MopaudukamonHas HW3MEHYMBOCTh. Ponb cpenbl B (GopMUpOBaHWHM MOIU(DUKAIIMOHHON
u3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanumoHHbIl psag u BapuanuoHHas kpubas (B.
Noranucen). CoiicTBa MOIU(DUKAITMOHHOW N3MEHUYUBOCTH.

I'emotunmueckas W3MeHUMBOCTH. (CBOWCTBA TEHOTHIIMYECKOM  HM3MEHYHMBOCTH. BwHIbI
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallHOHHASI.

KomOunatuBHasT W3MEHYMBOCTh. MeW03 W TIOJIOBOM TMPOIECC — OCHOBAa KOMOWHATHBHOMN
W3MEHUYUBOCTH. Poinb KOMOMHATHBHONW M3MEHUMBOCTH B CO3JaHUHM T€HETUYECKOTO pPa3HOOOpasus B
MpezeNax OJTHOTO BHJIA.

MytaimonHass M3MEHUYMBOCTh. Buabl MyTanMii: TreHHblE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W WHAYNUPOBAHHBIE MYyTallMU. SIoepHBIE H  [HUTOIJIA3MATHYECKHE MYTAaIlHH.
ComMaruueckue U MoJioBble MyTaluu. [[puunHbl BO3BHUKHOBEHUS MyTaluid. MyTareHsl U UX BIIUSHHE
Ha OpraHuU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO TMpoIlecca. 3aKOH TOMOJIOTHYECKHUX pSTOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunos). BaesinepHast ©13MEHUYUBOCTh M HACTIEICTBEHHOCTbD.
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Onucenemurxa u 9NUSCHOMUKA, pONb ONUSEHEMUYECKUX (HAaKmopos 6 HAcie008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpauuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmupr u cxembl: «Buasl  u3MeHuMBOCTH», «MoaudukanyonHas HU3MEHUYHUBOCTHY,
«KoMOuHaTHBHAsT W3MEHYHMBOCTHY», «Meio3», «OmnogorBoperue», «l[ eHeTnueckue 3a0oJeBaHUS
yesoBekay, «Buasl myranuiiy.

O6opynoBanme: >KHBbIE M TepOapHbIC OSK3EMIUISIPHI KOMHATHBIX pPACTEHUN, PHUCYHKH
(dboTorpadun) >KMBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopHas pab6ora «lccienoBanue 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHON N3MEHUHNBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U BApUALIMOHHON KPUBOW».

IIpakTnueckas padora «Myranuu y Apo30Q bl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKa YeT0BeKa

Kapuorun genoeka. MexayHapoaHasi mporpaMMa HCCJIEIOBaHMsI TeHOMa 4esioBeKa. MeTobl
M3Yy4YEHUs TeHETUKH YEJIOBEKA: FeHEATOTHYCCKUN, OJU3HEIIOBBIN, IUTOITCHETHYECKUH, TTOMY/ISAIIUOHHO -
CTaTUCTHYECCKUI, MOJIEKYJIIPHO-TE€HETUUECKH . CoBpeMeHHOe onpeieNieHue FCHOTHIIA:
MTOJTHOTEHOMHOE CEKBEHHUPOBAHKME, TCHOTHUIIMPOBAHWE, B TOM dYHcie c mnomoipio [II[P-anamu3za.
Hacnencreennsie 3abosieBanus 4denoBeka. [ €HHbIE U XPOMOCOMHBIC OOJIC3HU 4YellOBeKa. boiesHu ¢
HACJIC/ICTBEHHON MPEAPacoi0oKEeHHOCThIO. 3HAUYECHNE MEAUIIMHCKOW T'€HETUKHU B MPEIOTBPALICHUN U
JICYCHUN TCHETHYECKUX 3a00JICBaHHMI YeloBeKa. MeEIUKO-TeHEeTHYeCKOe KOHCYJIbTHPOBAHUE.
CtBonoBble KIeTKU. [IoHSATHE «T€HETUYECKOro Tpy3ay». DTHUECKUE aCIIEKThl UCCIIETOBAHHUMI B 00JIaCTH
pe[[aKTI/IpOBaHI/Iﬂ T€HOMA U CTBOJIOBBIX KJICTOK.

I'enernyeckue (HakTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTU 4YelOBEKa K (U3MUECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKPYXKAIOIIeH cpespl. ['eHeTrnueckas mpeapacioioKEeHHOCTh YeTI0BEKa K
MMaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmumer u cxembl: «Kapuotun uenoBekay, «MeToApl H3yueHUsI TEHETHUKU UEIOBEKay,
«"eneTnyeckue 3a00ICBaHUS YCIOBEKAY.

IIpakTuyeckast padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHu3sMoB

JlomecTuKanus U CEeJIeKIUs. 3apoKIeHre CeJIeKIuu 1 qoMectukanuu. Yuenue H. V. BaBuosa
o LlenTpax mpoucxoxaeHus U MHOrooOpa3usi KyJIbTYpHBIX pacTeHHil. Ponb cenekuuu B co3aaHUU
COpPTOB pacTeHW M mopoj >KUBOTHBIX. CopT, Mopoja, IITaMM. 3aKOH TOMOJIOTMYECKUX PSAJOB B
HacneacTBeHHOH n3meHunBocty H. 1. BaBuioBa, ero 3HaueHue 1l CelNeKIMOHHON paboThl.

MeTtoapl ceneKuMOHHONW paboThl. MckycCTBEeHHBIH OTOOp: MacCOBbI M WHIMBUAYAJIbHBIN.
Otanbl KOMOMHALMOHHON cenekuuu. VcnplTaHue npousBojuTeneid mo motoMcTBy. OTOOp M0 reHo-
THUITYy C TOMOIIbIO OLIEHKH (DEHOTHIIa TOTOMCTBA U OTOOpP IO FeHOTUINY ¢ noMoinpto ananuza JTHK.

VckyccTBEeHHBIN MyTareHe3 Kak MeTO[| CEeJIEeKIIMOHHON paboThl. PagualinoOHHbI U XUMHYECKHI
MyTareHe3 Kak MCTOYHUK MYyTallui Yy KyJbTYpHBIX (opM opraHu3mosn. lcronb3oBaHHe T€HOMHOTO
pelakTUpoBaHusl U MeToAoB pekoMOMHaHTHBIX JIHK ans mosmydeHuss McXoJHOro MaTepuana Jajs
CEJIEKIIHH.

[Tony4yenue nonumuion10B. BHyTpuBuaoBas rudpuanszanus. bau3kopoIcTBEHHOE CKpeIIUBaHue,
wii uHOpuauHT. HepoacTBeHHOE CKpeluBaHWe, WM ayTOpHIuHT. l'eTepo3uc W ero MpUYUHBL.
Hcnonp3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuausanus. [Ipeononenue Oecronus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHHUS CENEKIIUN PACTEHUH U )KUBOTHBIX. «3e1éHasn pesontoyusy.

CoxpaHeHHe U U3y4yeHHE FeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U UX AUKUX POAMYEH
IUIsL CO3JJaHUS HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3SIUCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpaenenue ceHemudecKuMu pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbBICIOEbIX HCUBOMHBIX 6 YesxX
VIYHUWEHUS CYuWecmeyouux U coO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM HUCTe C NPUMEHEHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPeO08blX UOEl U NePCNEeKMUBHBIX MEXHOIO2UI.

JdemoHcTpanuu

[Toprpersr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. II. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.
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Tabmuipsl u cxeMmbl: «LIeHTpbl NMPOUCXOXKIEHUS U MHOTOOOpasusi KYJIbTYpHBIX pPAaCTEHUI»,
«3aKOH TOMOJIOTHYECKHUX pSAJOB B HACICACTBEHHON W3MEHUYUBOCTHY», «METOIbl CeNeKLIUn»,
«Otnanéunas rudpuauzamnusy», «Myrarenes.

JlabopaTopHasi palora «/I3yueHue copToB KyJbTYpHBIX pPACTEHUH M NOPOJ JAOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METOJIOB CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeust «OCHOBHBIE METOJbI M JIOCTHKEHHUS CEJEKIMM pACTEHUHW U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBI YYacTOK, B TEIJIMYHOE
XO035IIICTBO, B 1a0OPAaTOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHoOJI0Orusl 1 CHHTETHYEeCKas OMO0JI0TUs

OOBEKTHI, WCIONB3yeMble B OWOTEXHOJIOTMH, — KIETOYHBIE W TKAHEBBIE KYIBTYPHI,
MUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaJullnOHHass OMOTEXHOJOTHs: XjeOomneueHue, MmojiyueHmue
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOroIoTHUecKuit CUHTE3. OOBeKTHI

MUKpPOOHOIOrHYecKux TexHonoruit. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTUH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHUS! U KOHCTPYMPOBAHUS
F€HOMOB C II€JIbIO MOJYYEHHs] OPTraHU3MOB M UX KOMIIOHEHTOB, COJAEpX AIIUX HE BCTPEUYAIOIIMECS B
MIPUPO/Ie OMOCHHTETHYCCKHE MTYTH.

Knerounas wunxeHepus. MeTonpl KyJnbTyphl KIETOK M TKAHEM pPACTEHMM U JKUBOTHBIX.
Kpuobanku. Comaruyeckass rubpuausanus W coMmaThuyeckuil smOpuoreHes. Mcmnonb3oBaHue
rarjiouJIoB B CEJEKUUM pacTeHu. [lonyuenue MoHOKIOHANbHBLIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U  NOJUKIOHANbHBIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsS SHLEKIETOK M KJIOHUPOBAHME >KUBOTHBIX. METOJ TpaHCIUIAHTAllMU SIAEP KIIETOK.
Texnonozuu 0300po8IeHUs, KYIbMUueUpo8aHus u MUKDOKNIOHANILHO20 ~ PA3MHOIICEHUS.
CeNbCKOXO3AUCNEEHHBIX KYIbIYD.

XpOMOCOMHass M TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYMPOBAaHHE
pexombunantueix JIHK. Cozodanue mpanceennvix opeanuzmos. JloCTHXKEHHS] W TEPCIEKTHUBBI
XPOMOCOMHOMW Y TeHHOH MH)KEHEPHH. DKOJOTHICCKHE U ATHYSCKHUE TPOOJIEMbI TCHHOW WHKCHEPUH.

Meaununckue OunorexHonoruu. IloctreHomHas 1mudpoBas wmenuuuHa. [1[P-muarnoctuka.
MeTa0ooMHBIN aHaNNU3, TEHOLEHTPUYECKUN aHallu3 MPOTEeOMa YeJIOBEeKa JJIs OLIEHKH COCTOSIHUS €ro
310poBbs. Mcmonb30BaHUE CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-OmoumkeHepus s
pa3paboTku (pyHIAMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/aHMs KOMIUJIEKCHBIX TKaHEH
COUYETAaHMEM TEXHOJIOTUH TPEXMEPHOTr0 OHONMPUHTHHTAa U cKaQomAuHra [UIsl pelieHus 3aaad
MEPCOHATM3UPOBAHHON MEIUIUHBI.

Coznmanue BEKTOPHBIX BakIMH C LEJIbl0 oOecreueHus: KOMOWHUPOBAHHOW 3alUTBl OT
Bo3Oynuteneit OPBU, ycraHoBieHHE MOJEKYJISApHBIX MexaHu3MoB ¢yHkiuuoHupoBanus PHK-
COJIEp>KaIINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbBIE 3a00JIEBaHUS YEJIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuier u cxemsbl: «/cnonp30BaHWE MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM MPOU3BOJCTBE,
«Knerouynas nunxxeHepus», «I eHHast UHKEHEPUSD).

JlaGopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOTOTHI.

IIpakTHyeckas padora «IlonmydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

JKekypeust «BbUOTEXHONOTHMS — BaKHEWIas MPOU3BOJIUTENbHAS CHUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

INJIAHUPYEMBIE PE3YJIBTATHI

OCBOEHUSA NTPOI'PAMMBI 11O BUOJIOT'NU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS ydeOHOro mpeaMera «bHoIorus» oTpaxaroT FOTOBHOCTh U
CHOCOOHOCTH 00yUaIOUINXCs PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEN MO3UIUEN JINYHOCTH,

13



CUCTEMOM IICHHOCTHBIX OpHEHTALMi, MO3UTHUBHBIX BHYTPEHHUX YOEXIACHMI, COOTBETCTBYIOIIHUX
TPAIULIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIeCTBa, paCHIMpPEHUE >KU3HEHHOTO OINbITA W OIbITa
NEATEIBbHOCTH B IMPOLIECCE peAM3allii OCHOBHBIX HAIPABIECHUN BOCIMTATEIBHOM NEATEIbHOCTH, B
TOM YHCJIE€ B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKJTAHCKOW IMO3UIIUM OOYYArOMIeTrocss KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 00IeCTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIHOHHBIX MIPAB U OOS3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIOPSIIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATENbHOCTH MPU CO3JAaHUU YUEOHBIX IMPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIMOJHEHHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMpPENEeNsITh COOCTBEHHYIO IMO3HIIMI0 MO OTHOIICHHIO K SIBICHUSM COBPEMEHHOU
KHU3HU U OOBSICHATD €€;

YMEHHE YYUTHIBATh B CBOHMX JICUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU U COIL[HAJIBHBIM TOJIOKEHHEM;

TOTOBHOCTB K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS YU€OHBIX, I03HABATEIIBHBIX
U HCCIIEIOBATEeNbCKUX 3a/1a4, YBaXXUTEILHOTO OTHOIICHHUS K MHEHHUIO ONIOHEHTOB MpPU OOCYXICHUU
CIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU J€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKON TpakJAaHCKOM HWICHTHYHOCTH, NATPUOTHU3MA, YBAXKEHUA K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepes PonuHOM, ropaocTu 3a CBOW Kpai, cBOO0 Poauny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAILIMOHATILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0 W MaMSTHUKAM MPUPOJIbI, JOCTHKCHHSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE WM Pa3BUTHE OWOJIOTHH,
MMOHUMAaHUS 3HaYeHHs] OMOJIOTUU B MMO3HAHUU 3aKOHOB IIPUPOJIbI, B KU3HU YEIIOBEKAa U COBPEMEHHOIO
o01ecTBa;

ujeitHas yoexx1EHHOCTh, TOTOBHOCTD K CIY)KEHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMs, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAUuLMSIMU HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs AICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE INPOSBIATH KauyecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnueckoro BocnUTAHHMS, (OPMHUPOBAHMS KYJIbTYPbI 3A0POBbS H 3MOIHOHAJIBLHOIO
0J1aronosyyus:

MOHMMAaHWE W pealu3alus 3J0pOBOTO M 0e30MacHOTO o0pasza KH3HU (3I0pOBOE MUTAHUE,
COOJI0/ICHNE TUTMEHWYECKHX TPAaBWJI M HOPM, COAJaHCUPOBAHHBIN PEXHUM 3aHATUH W OTHbIXA,
perynspHas (pu3HUecKas aKTHBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MOHMUMAaHUE [EHHOCTU MPaBHJ WHAMBUAYAILHOTO M KOJUIEKTUBHOTO O€30TMAcHOTO TMOBEACHUS B
CUTYaIHIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHWE TIOCNEACTBHIA U HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEONICHHUS] aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);
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6) Tpy10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPYly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOTI00UE;

TOTOBHOCTh K AaKTMBHOH JESTEIbHOCTH TEXHOJIOIMYECKOW M COLMAJIBbHOM HalpaBIEHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH M CAMOCTOATEIBHO BBITIOIHSATH TAKYIO AESTEIbHOCTD;

UHTEpEC K pa3IuuHbIM cdepamM MNpo(ecCHOHANBHOM JesSTEIbHOCTH, YMEHHE COBEepLIaTh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBaTH COOCTBEHHBIC KIU3HESHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BAHUIO Ha NMPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTHYECKOTO BOCTIUTAHHUS:

9KOJIOTUYECKHU 11€71€CO000pa3HOe OTHOLICHHUE K MPUPOJE KAK UCTOUYHUKY KHU3HH Ha 3eMjle, OCHOBE
e€ CyILleCTBOBaHMSI;

MOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYIbTYpPhl: IPUOOPETEHUE OIbITA IJIAHUPOBAHUS MTOCTYIIKOB
Y OLEHKU MX BO3MOXKHBIX IMOCJIEIACTBUIN /JIs1 OKpYXKArOIEeH cpe/ibl;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0IeM U IyTel UX PeLIeHuUs;

CIOCOOHOCTh MCIOJIb30BaTh IpUOOpeTaeMble IMPU M3YYEHUU OHMOJIOIMU 3HAHUS U YMEHUS IpU
pemieHnH Mpo0JieM, CBSI3aHHBIX C PALMOHAIBHBIM IPHUPOJIONOIb30BaHIEM (COOJIIOJICHHE TPAaBHI
IIOBEJCHUsI B MPUPOJE, HAIIPABICHHBIX Ha COXPAaHEHHWE PAaBHOBECHS B HKOCHUCTEMAaxX, OXpaHy BUJOB,
IKOCUCTEM, OMoCchephl);

aKTUBHOE HENpUsATHE ACUCTBHUI, MPUHOCAIIMX Bpel OKPYKAIOLIEH NpUpOAHOI cpene, yMeHHE
MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMACMBIX JCHCTBHA U
IIpeJOTBpallaTh UX;

HaJIMYUM€ pa3BUTOIO  OSKOJOTMYECKOI'O  MBILIUIEHUS, OKOJOTMYECKOM  KYyJIbTYphl, OIIbITA
NeSTeIbHOCTH 3KOJIOTHYECKOM HAIpaBIEeHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UIMU B II03HABATEIbHOM,
KOMMYHHMKATUBHOW U COLUAIbHON MPAKTUKE, FTOTOBHOCTU K YYaCTHIO B IPAKTUUYECKOU JESITEIbHOCTU
9KOJIOTUYECKOM HAaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAYKH U OOIIECTBEHHOM NMPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3bIKOBOI M UNTATEJILCKON KYJIbTYpPhI KaK CpEACTBAa B3aUMOAECUCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUPA;

MOHMMaHWe cnenupukd OHOJOTMM Kak HayKH, OCO3HaHMS €€ ponu B (HOpMHUPOBAHHUU
palMoOHAIBFHOTO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEICTaBIeHUs 00 OKpYXKaroleM MUpe
KaK O €JMHCTBE INPHUPOJbI, YEJIOBEKAa M OOIIECTBAa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpoodaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKAEHHOCTh B 3HAUUMOCTH OMOJIOTMM JJISi COBPEMEHHOM IUBWIM3ALMU: 00ECIieYeHUsI HOBOTO
YPOBHS pa3BUTUS MEIUIUHBI, CO3JaHHE TEPCIEKTUBHBIX OWOTEXHONOTUH, CIOCOOHBIX pellaTh
pecypcHble TpoOJeMbl pa3BUTHUSA 4YEJIOBEYECTBA, IIOMCKA MyTeH BbIXOJAa M3 TJI00aNbHBIX
HKOJIOTUYECKUX MpolieM M olecrneueHHs Nepexoaa K YCTOMUYMBOMY DPa3BUTHIO, PAllIOHAIBHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B IIOJyYEHUM OWOJOTHMUYECKUX 3HAHMNH B MLEISIX TMOBBILICHUS OOmIel
KYyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'DaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKIIMOHAJIbHON
IpaMOTHOCTH 00ydarouxcs, popMupyemMoit mpu U3y4eHnu OUoIoTuH;

MMOHMMAaHHE CYIIHOCTH METO/I0B NTO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH
UCMOJb30BaTh MOJTy4yaeMble 3HAHMS Ui aHajdu3a U OOBSICHEHUS SIBICHUI OKPY)KaIOLIero Mupa
MIPOUCXOJAIINX B HEM M3MEHEHUM, YMEHHUE JieJaTh 0OOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAay4HBIX
(aKTOB U MMEIOIIUXCS JAHHBIX C IIENIBI0 TOJTY4YEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUS JJIS pelIeHUs MpoOsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAay4YyHOW JAESTeNbHOCTH, TOTOBHOCTb OCYHIECTBIISITH IPOEKTHYIO H
HCCIIEIOBATENBCKYIO AESITENIBHOCTh HHIUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTh K HETPEPHIBHOMY 00pa30BaHUIO U caMOOOpPAa30BaHMIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOTUH B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSIMHU.
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METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeIbHbIe YyHHBepPCATbHbIE yueOHbIe AeiicTBUSA
Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENILHO (hOPMYITMPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh NP OCBOCHUHU 3HAHUN NPUEMBI JIOTHYECKOTO MBILIUIEHUS (aHAIW3a, CHUHTE3a,
CpaBHEHHMSI, KJIacCHU(pHUKAIMU, 0000IICHN), PACKPBIBATH CMBICI OMOJIOTUYECKUX MOHATHH (BBIACTATH
UX XapaKTepHble IPU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMU ITOHATUAMN);

OIIpEAEIATh LEIH AEATEIbHOCTH, 3aaBasi apaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yJbTAThl JESITEIBHOCTH C TIOCTABICHHBIMU LIESIMHU;

MCIOJIb30BATh OMOJIOTHYECKUE TIOHATHS 111 O0BsICHEHUS (PAKTOB M SBJICHHUN KUBOM MPUPOJIBI;

CTPOUTBH JIOTMYECKHE pacCyKICHHUA (MHAYKTHBHbIC, NEIAyKTHBHbBIC, 110 AHAJIOIMU), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMs B PACCMATPUBACMBIX SBICHUSX, (DOPMYIHMPOBaTH BBIBOABI U
3aKIIIOYEHUS;

IIPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JJI1 IPEICTaBICHUS CYLIECTBEHHBIX CBsI3ed W
OTHOLICHMH B H3ydaeMbIX OHOJOIMUECKHMX OOBEKTaX, a TakKe IMPOTUBOPEUUH pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IJJaH peIIeHUs NpoOJeMbl ¢ y4ETOM aHAJIM3a HUMEIOIIMXCS MaTepUalbHbIX U
HeMaTepuaIbHbIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTD, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEISIM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOpDJMHUPOBaTb U  BBINOJHATH pabOTy B  YCIOBUSAX pEabHOrO, BUPTYaJbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEM.

Ba3oBble nccienoBareibckne 1eHCTBUA:

BJaJIeTh HAaBbIKAMHM Y4eOHO-UCCIEIOBATEIbCKOW W IPOEKTHOM JeATEIbHOCTH, HAaBbIKaMU
paspemieHuss TpoOIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOATENBHOMY IIOMCKY METO/I0B
peleHusl MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;

UCIIOJIb30BaTh pA3IMYHbIE BUIBl JAEATEIBHOCTH IO [OJIYYEHHIO HOBOIO 3HAHUA, €ro
MHTEpHpeTalny, NpeoOpa3oBaHHIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3JaHUN
Y4eOHBIX U COIMATIBHBIX MTPOEKTOB;

¢dbopMHpOBaTh HAayYHBIH TUI MBILIUIEHUS, BJIAJeTh HAYYHOM TEPMHMHOJIOTHEH, KIIOUYEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIE 3aJadl B OOpa30BaTEIbHOU JIEATENIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISATh NTPUYMHHO-CIICICTBEHHBIE CBSI3U M aKTyaJIM3MPOBATh 3aJlauy, BBIIBUIATh TMIIOTE3y €€
pellIeHns, HaXOAUTh apryMEHTHI JJIsl JOKa3aTelIbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapaMmeTpsl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE PEIICHUS 3aJauM pe3yJIbTaThl, KPUTUUYECKH OLEHHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHUBATH IPHOOPETEHHBIH OIIBIT;

OCYILLIECTBIIATh II€JICHANPABICHHBI TOMCK IIepeHoca CpeACTB U CHOco0OB JeiicTBUA B
poeCCUOHAITBHYIO CPENy;

YMETh MIEPEHOCUTDH 3HAHUS B T03HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEH, MIpe/ylaraTb OpUTHHAIBHBIC TOAXO0/bl U PELICHHs, CTAaBUTh MPOOJIEMBI U
3aJ1a4M, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHMKAX MH(pOpManuu (TEKCTe yuyeOHOro 1mocolus, Hay4yHO-
MOMYJISIPHOI TuTepaType, OMOJIOTHYECKUX CIIOBAPSAX U CIIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MlHTepHETE), aHATM3UPOBATh HHPOPMAIIIO PA3TMYHBIX BUIOB U (HOPM MPEICTABICHUS, KPUTUICCKA
OLIEHUBATH €€ JTOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl M TNPUMEHSATh pazIUYHble METOAbl NpU TMOHCKe U O0TOOpe
Ouosiornyeckoit nupopmau, HeOOXOMMOH /IS BHITTOJTHEHUS YUeOHBIX 3a1a4;
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npHoOOpeTaTh  OMBIT  WCIOJB30BaHUS  WHPOPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBCPUICHCTBOBATD KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUS PA3JIMYHBIX MTONCKOBBIX CUCTCM,

CaMOCTOSATENIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY MPEACTABICHHS OMOJOTUYECKOW MH(POpMAIUH
(cxemsl, rpaduKy, TMAarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYroe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KQUECTBE CPEJICTBA MPH paboTe ¢ OMOIOTHYeCKO HHPOPMAITUEH:
OPUMEHATh XUMHUYECKHe, (U3MYECKHEe W MaTeMaTHYeCKHe 3HAaKd M CHUMBOJBIL, (OPMYIIHI,
ab0peBuaTypy, HOMEHKJIATYpy, UCIIOIH30BATh U MPE0OPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA
HarjiIsaaHOCTH,

BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHl MHPOpMANKU, WHPOPMAITMOHHOW OE30MaCHOCTH
JMYHOCTH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHble JeilcCTBUS
Oo0menue:

OCYILIECTBIISITh KOMMYHHKAIlUU BO BceX cdepax *KU3HU, aKTUBHO y4acTBOBATh B JIMAJIOTe HIIU
JMCKYCCHH TIO CYIIECTBY 0OCYKAaeMoil TeMbl (YMEHHE 33a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTENIbHO BBIMOJHEHUsI NpeiaracMoi 3ajaud, YYUThIBAaTh HHTEPEChl U COIJIACOBAHHOCTH
MO3ULUHI IPYrUX YYaCTHUKOB AMAJIOra WK JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHMS, MOHUMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
MPEAIOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHTYallMi, yMETh CMsTr4aTh KOH(MDIUKTHI U BECTH
MIEPETOBOPBL;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMH OOIICHUS W B3aUMOJCHCTBHUS, TIOHUMATh HAMEPEHHS IPYTUX
JMOJEH, TMpOSBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECeAHHKY M B KOpPPEKTHOM (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.
CoBMecTHasi 1eAITEJILHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW U MHIUBUAYaTbHOU PabOThI IIPH pEIICHUN
Onosornyeckoil mpoOsieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh NPUMEHEHHs TPYNIOBBIX (opM
B3aMMOJICHCTBUS MPU PEUICHUH YUeOHOM 3a/1auH;

BBIOMPAaTh TEMAaTHKy M METOAbl COBMECTHBIX JCHCTBUH € Y4E€TOM OOIIMX HWHTEPECOB H
BO3MO>KHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MIPUHUMATD 1I€JTM COBMECTHOH AESITENbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATH JEUCTBUS IO
e€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHCTBUM, pacHpeiesaTh POJM C y4€TOM MHEHHMH y4YaCTHUKOB,
00CyXXIaTh pe3y/bTaThl COBMECTHON padOThI;

OILICHMBATh KAa4e€CTBO CBOETO BKJIaJa M KaKJOTO yYaCTHHKA KOMaHIBl B OOIIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLIEHWBAaTh WJEU C TO3UWLUHA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEACHHE B PA3IMUYHBIX CUTYALMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHble AeiicTBUS
Camoopranmusanmus:
MCIOJIb30BaTh OMOJOTHYECKHE 3HAHMS /U1l BBISIBICHUS MPOOJIEM U UX PEHICHUS B KU3HEHHBIX U
y4EOHBIX CUTYyalUsX;
BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHHM 1IeJIEBbIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JIEHCT-
BHSIX M ITOCTYTIKAX MO OTHOIIECHHUIO K KUBOU MPHUPOJE, CBOEMY 3/I0POBBIO U 3JI0POBBI0 OKPYKAFOIINX;
CaMOCTOSITENTFHO OCYIIECTBIISTH [MO3HABATENbHYIO AEATEIbHOCTD, BBIABISATH MPOOIEMbI, CTABUTH U
(dbopMynpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITEIbHOCTH U )KU3HEHHBIX CUTYaIUSX;
CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIIeHUs MpoOJieMbl C Y4ETOM HUMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIOUTEHHII;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsaTh paMKH1 y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;
JieNiaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
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CrocoOCTBOBaTh (DOPMUPOBAHUIO W TIPOSBICHUIO IMUPOKON SPYAUIMM B Pa3HBIX 001acCTIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTHBBl B JESTEIBHOCTb, OLCHUBATb
COOTBETCTBHUE PE3YJITATOB LIECIISM;

BJIaJICTh HABBIKAMU TI03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN H
MBICIMTENbHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBaHWM, MCIOJIb30BaTh NMPUEMBI peduieKCuu A
OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

IIPMHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IIPHU aHAJIU3€E PE3YJIbTaTOB ACATECIbHOCTH;

IIpunsiTue ceds m apyrux

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIMU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYroro 4eJI0BEKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpeiMeTHBIE pe3yJIbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce 0Tpaxaror:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe M POJM OMOJOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(bOopMHpPOBAaHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB IPUPOABI M PEHICHUU
pobJeM PaLUOHATIBHOIO MPHUPOJIONONIB30BAaHMS, O BKJIAJE POCCHUMCKMX M 3apyOexHbIX YUYEHBIX B
pa3BuUTHE OMOJIOTHY;

BJaJICHUE CUCTEMOM OHOJOrMYECKHMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOLIHE
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (KW3Hb, KIJIETKA, OpPraHW3M, MeETaboIM3M, TOMEOCTas,
CaMOPEryJIsliUs, CaMOBOCIIPOU3BEJIEHHE, HACIIEACTBEHHOCTb, HM3MEHUYMBOCTb, POCT U DPAa3BUTHE),
ounonorudeckue teopun (kierounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacienctBeHHoctu T. Moprana), yuenus (H. . BaBunoBa — o meHTpax MHOrooOpasus u
MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHIi), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IIEPBOTO MOKOJICHUS,
pacILeIUIeHNs], YUCTOThI TaMET, HE3aBUCUMOr0 HacienoBanus I'. MeHaens, roMoJIorTHYeCKuX psAoB B
HacyencTBeHHoW n3menunBoctu H. V. BaBuiioBa), npuHIMIBI (KOMITIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJAMHM HAY4YHOTO I1O3HAHMSA, MCIOJIb3YEMbIX B OHOJIOTHYECKUX
HCCIIEIOBAHMX KUBBIX O0BEKTOB (OMHUCAHKUE, U3MEPEHHE, HAOI0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAapUOT M DYKAPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB, B TOM 4Hcie OakTepHil, TpuOOB, pacCTEHMI,
KUBOTHBIX M YEJIOBEKAa, CTPOCHMsI OPraHOB M CHCTEM OPraHOB PACTEHUM, XUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEJECATEIILHOCTH, MPOTEKAIOIIUX B OpraHM3Max pacTeHUM, >KMBOTHBIX M 4YeJIOBEKa,
OMOJIOTMYECKUX MpPOIlecCOB: OOMEHa BEIIECTB (METa0OJIM3M), MPEBpAIICHUs SHEPrHH, OpOoXKeHus,
aBTOTPO(HOr0 U reTepoTPOPHOro TUIOB MUTAHMUS, (POTOCHMHTE3a U XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, SMOpHOreHe3a, MOCTAMOPHOHAIBHOIO PAa3BUTHUA, PA3MHOXKEHUS, WHIUBUIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOI'€He3a), B3aUMOJICHCTBUS T€HOB, IeTEPO31ca, HCKYCCTBEHHOTO 0TOO0Pa;

YMEHHUE yCTaHABIIMBATh B3aUMOCBS3H MEXIY OpraHOMJAaMHU KIETKH U UX QYHKIUSIMH, CTPOCHU-
€M KJIETOK Pa3HbIX TKaHed W UX (QYHKIUSAMHU, MEXIYy OpraHaMHU M CUCTEMaMU OPraHOB y pacTEHUH,
KMBOTHBIX M 4YeJOBEeKa M MX (DYHKIHMSIMH, MEXAYy CHUCTEMaMH OPraHOB M UX (YHKUUSAMH, MEXKIY
JTaraMu 0OMEHa BEILIECTB, 3TallaMM KJIETOYHOTO IIUKJIA M KU3HEHHBIX IIMKJIOB OPraHU3MOB, dTallaMu
SMOPUOHAIIBHOTO Pa3BUTHS, TEHOTUIIOM U ()eHOTUIIOM, (PEHOTUIIOM U (aKTOpaMU Cpeibl OOUTAHUS;

YMEHHUE BBIABIATH OTJIMYUTENBHBIE IPU3HAKA JKUBBIX CHCTEM, B TOM UHUCIE pacTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIUE apPTyMEHThI, OWOJIOTHYECKYI0 TEPMHMHOJIOTHIO H
CHUMBOJIMKY JIJIS I0Ka3aTeNbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE pelIaTh OMOJIOTWYECKHE 3a]laud, BBISBISATH HMPUYMHHO-CIEJICTBEHHBIE CBA3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMpOLleCCaMU U SIBJIGHUSIMHU, J€laTh BBIBOABI U TMPOTHO3BI Ha
OCHOBAHUU TOJYyYEHHBIX PE3YJILTATOB;

yYMEHHE BBINOJIHATH JaOOpaTopHbIe U MpaKTHUeCKue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;
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YMEHHUE BBIIBUTATh THIIOTE3bI, IPOBEPATH UX SKCIEPUMEHTAIBHBIMH CPEACTBAMH, (GOPMYITHPYS
LCJIb UCCIICAOBAHNS, AaHAIM3UPOBATH MMOJTYUCHHBIC PE3YJIbTAThI U ACTIATh BHIBOJbI,

YMEHHE Yy4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIbCKON paboTe MO OWOJOTUM, HKOJIOTHU |
MEIUILMHE, TMPOBOAMMOM Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, W MYOJIMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUIX;

YMCHHC OLCHUBATH 3TUYCCKUC ACIICKTbI COBPCMCHHBIX I/ICCJIC,HOBaHI/Iﬁ B o0Oiactu 6I/IOJIOI‘I/II/I u
MEIUIUHBI (KJIOHHPOBAHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANPABICHHOEC W3MEHEHHE T'€HOMa U
CO3/IaHHE TPAHCTCHHBIX OPTraHNU3MOB);

YMEHHE OCYIICCTBISATh OCO3HAHHBIM BBIOOp Oymymiel mnpodecCHOHAIBHOW AEATEIbHOCTH B
o0yiacTi OWOJIOTHH, METUIMHBI, OMOTEXHOJOTHH, BETCPHHAPHH, CEIBCKOTO XO3SHCTBA, IMHUIIECBOM
MPOMBIIIICHHOCTH, YIIIyOJSTh MO3HABATENIbHBIA WHTEPEC, HAIMpPABICHHBIM HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH MPO(PECCHU U TPOJOIDKCHHE OHMOJIOrMYECKOro 0Opa3oBaHUsi B OpraHH3aIUsX
cpeaHero NpoQecCHOHAIBHOTO U BBICIIETO 00pa30BaHusl.

TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne KoanyecTBo yacoB JJIeKTPOHHbIE
n/n BCErQ | MPOBEpOYHbIE | MPAKTHYEC (uudposbie)
Haumenosanue pasjie/os padorel | kue/1aopa | oOpa3oBaTe/IbHbIE
TopHbIe pecypcsl
pa6oThl
1 | buonorus kak Hayka 1
2 | )KuBbIe CHUCTEMBI U UX U3yYCHHE 2
3 | buosorust KJIeTKu 2 0.5 | https://resh.edu.ru/
4 | Xumuueckas OpraHu3anus KJICTKH 10 1 http://school-
5 | Crpoenue u GyHKIMH KICTKU 8 2 collection.edu.ru/
6 | OOMeH BellecTB U NMpeBpalleHue 9 1 Sl.xnacc
SHEPIrUU B KJIETKE Yuun.py
7 | HacnenctBeHHas MHpOpMaLus 1 9 05
peanm3arys e€ B KJIeTKe
8 | JKusHeHHBIN [TUKII KIETKA 6 1 https://resh.edu.ru/
9 | Ctpoenue v QyHKITHH OPraHU3MOB 17 1.5 http://school-
10 | Pa3MHOX€EHHUE U PA3BUTHE OPTaHU3MOB 8 1.5 | collection.edu.ru/
11 | I'eneTuka — HayKa 0 HacJIeACTBEHHOCTH 05 S.xnace
Y I3MEHUYHUBOCTH OPTaHU3MOB ' Vun.py
12 | 3axoHOMEPHOCTH HACJIECTBEHHOCTH 10 1
13 | 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://resh.edu.ru/
14 | I'eHeTunka yenoBeka 3 0.5 http://school-
15 | Cenexiyisi OpraHMu3MOB 4 1 collection.edu.ru/
16 | BHOTEXHOJIOTHS U CHHTETHIECKas 4 SA.xmacc
O6uoI0rus
17 | PesepHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 102 0 13
ITPOTPAMME
IMMOYPOYHOE IIVTAHUPOBAHMUE
10 KJIACC
| /1 \ Tema ypoka \ KoauyecTBo yacos \ Jara
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Beero | oru | madoparapnmne| Y
padoThI
1 | buonorus Kak KOMILIEKCHasl HayKa M KaK 4acThb 1
COBPEMEHHOr0 00111ecTBa
2 | XKuBble cuctembl U UX CBOICTBA 1
3 | YpoBHeBasi OpraHu3aysi *KMUBBIX CUCTEM 1
4 | UcTopust OTKpPBITHS U U3YYEHUS KIETKU. 1
Kiterounas reopus
5 | Mertoabl MOJEKYJISIPHON W KIIETOYHOU 1 0,5
ouonorun. llpakTnueckas padora «3yuenue
METOJIOB KJIE€TOYHON OMOIOTHH
(xpomatorpadus, snexrpodopes, muddepeH-
nuanpHoe neHTpudyruposanue, [111P)»
6 | XuMHUYECKHI1 COCTaB KJICTKH 1
7 MuHepanbHbIC BEIIECTBA KICTKH, UX 1
Ouosoruyeckas poJib
8 | Opranmyeckue BemecTBa KICTKH — OCNKH. 1 0,5
Jlaboparopnasi padora «O0HapyKeHUE
0eNIKOB C MOMOIIbIO KAYECTBEHHBIX PEAKIUII»
9 | CpoiicTBa, knaccuduxaiys 1 GyHKIUNU OEITKOB 1
10 | Oprannyeckue BeNeCTBA KIETKH — YIIIEBOJIBI 1
11 | Opraanyeckue BeNeCTBa KICTKH — JIMITHIbI 1
12 | Hykneunosslie kucinotel. JJTHK u PHK. 1 0,5
Jlaboparopnas padora «VccienoBanue
HYKJICHHOBBIX KUCIIOT, BBIJICICHHBIX U3 KIJIETOK
pa3IMYHbIX OPTAaHU3MOB)
13 | Crpoenue u ¢pynkunu ATO. [pyrue 1
nykieozuaTpudocdarel (HTD)
14 | CexBennpoBanue [JHK. Metoasl reHoMuKH, 1
TPAHCKPUITOMHUKH, IPOTEOMUKH
15 | Meroabl CTpyKTypHOI OHOJIOTHU 1
16 | Tums! kerok. [IpokapuoTnyeckast KieTka 1
17 | CtpoeHue 3yKapHOTHUECKOM KIETKH. 1 0,5
IIpakTuyeckas padora «3yueHue cBOWCTB
KJIETOYHOM MeMOpaHbI»
18 | [ToBepXHOCTHBII anmapar KIETKH 1
19 | OgHomMeMOpaHHbIE OPraHOUIBI KIETKH. 1 0,5
IIpakTuyeckas padora «l3yuenue nBuxeHUs
[[UTOIJIA3MbI B PACTUTENBHBIX KIETKAX)
20 | [TomryaBTOHOMHBIE OPTaHOUIBI KIETKH: 1 0,5
MHUTOXOH/IPHH, TUIacTH b1, JIabopaTopHas
pabora «/ccrenoBanue mua3Mosm3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KJIETKAX)
21 | HememOpaHHBIE OPTaHOMIBI KICTKH 1
22 | Crpoenue 1 GyHKIHUU siipa 1
23 | CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK 1 0,5
sykapuort. JlabopaTopHas padora «3yuenue
CTPOEHUS KJIETOK Pa3JIMYHBbIX OPTaHU3MOBY
24 | AccuMuUISIUs ¥ JUCCUMIIISIIAS — IBE 1 0,5

CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. Jlaboparopuasi padora «/3yuenue
KaTaJUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha
MIPUMEPE aMIJIA3HI FITH KaTalas3bl)»
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25 | depMeHTATUBHBIN XapaKTep PeaKIHi 1 0,5
KJIeTOYHOro MeTabonu3Mma. JlaGoparopuas
pabora «/3yuenue hepMEHTATUBHOTO
pacuienjeHus NepoKCHIa BOJOPOa B
pPaCTUTEIHHBIX M JKUBOTHBIX KJIETKAX)
26 | benku-akTHBAaTOPHI U OEIKU-MHTHOUTOPHI 1
27 | ABToTpodHBII THII OOMEHA BEIIECTB 1
28 | ®ortocuHTE3 1
29 | XemocuHnres. JlabopaTopHas padora «Cpas- 1 0,5
HEHHE POIecCOB (POTOCHHTE3A U XEMOCHHTE3a»
30 | AHaspoOHBIC OpraHnu3Mbl. Buibl OposkeHUsI. 1 0,5
JlabopaTopnasi pabora «CpaBHeHue
MIPOLIECCOB OPOKEHUS U JIbIXaHUS
31 | AspoOHble OpraHU3MbI. DTaIlbl YHEPreTHYEC- 1
KOTro oOMeHa
32 | DHeprus MeMOpaHHOTO TPaUeHTa IPOTOHOB. 1
Cunre3 AT®: pabora npotonHoit AT®-
CUHTA3BI
33 | Peakuuu MaTpuyHOTrO CHHTE3a 1
34 | Tpauckpurus — mMaTpuuHbiii cuaTe3 PHK 1
35 | Tpancnsanus u e€ dTarsl 1
36 KoaupoBanue amunokucior. Pons pubocom B 1
OnocuHTe3e OeKa
37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapuoT 1
38 MonekynspHble MEXaHU3MBbI SKCIIPECCUH T€HOB 1
y 9YKapHoT
Bupycbl — BHeKI€TOUHbIE POPMBI KUZHU U 1
39 | obnurarneie napa3utsl. IlpakTHyeckas 0,5
pabdora «Co3iaHne MOJIEIN BUPyCa»
40 BprCHLVIe 3a00JIeBaHUS YEJIOBEKA, )KUBOTHBIX, 1
pacTeHui
41 HanorexHomornu B OMOJIOrMY U MEIUITHHE 1
42 JKU3HEeHHBIN UK KIETKU 1
43 | Marpuunsni cuare3 JJTHK 1
44 Xpomocomel. JIabopaTopHas padora «3yye- 1 05
HHUE XpOMOCOM Ha FOTOBBIX MUKpOIIpenapaTax»
45 JleneHue KJIETKM — MHTO3 1
Tumns! kietok. KaproknHes ¥ IUTOKUHES. 1
16 Jladoparopnasi padora «HaGmronenue muto3a 05
B KJIETKaX KOHYMKa KOpEIKa Jyka (Ha TOTOBBIX ’
MUKpoIpenaparax)»
47 Perysnsiiiust )KU3BHEHHOTO IUKJIA KJIETOK 1
48 Opranu3M Kak equHOE 11eI0e 1 1
[IpoBepounas pabota
49 Txanu pacrenuii. JlaboparopHasi padora 1 05
«3ydyeHne TKaHEe! pPaCTEHUIN» ’
50 TkaHu )KMBOTHBIX U uesnoBeka. JlabopaTopHas 1 05
pabora «/3yueHne TKaHel JKUBOTHBIX) ’
Opranel. Cucremsl opranos. JlabopaTropuasi 1
51 | pabora «/3yueHne opraHoB I[BETKOBOTO 0,5
pacTeHus»
52 | Omopa Tena opraHu3MOB 1
53 | JIBW>KEeHHE OpraHu3MOB 1
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54 | [lutaHue opraHu3MOB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. 1
[TunieBapuTenbHas cucTemMa yeaoBeKa

56 | JIpixanue opranu3MoB 1

57 | JIpixaHue mo3BOHOYHBIX KHBOTHBIX U YEJIOBEKa 1

58 | TpancmopT BemeCTB y OPraHU3MOB 1

59 KpoBeHOCHas cucrteMa I03BOHOYHBIX 1
JKUBOTHBIX U YeJIOBEKa

60 | Beigenenue y opraHu3MoB 1

61 3ammura y OpraHu3MoOB 1

62 | IMmyHHAas cucteMa 4enoBeka 1

63 PazapakuMoCTh U perysius y OpraHu3MOoB 1

64 I'ymopasibHast peryiisanys 1 3HI0KpUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMBI PA3MHOKEHUSL OPraHU3MOB 1

66 | [TonoBoe pasMHOXEHHE 1

67 Meiio3s 1
["amerorenes. OOpa3oBaHUE U pa3BUTHE 1

68 MOJIOBBIX KiIeToK. JIabopaTopHasi pabGora 05
«V3ydyeHnune cTpoeHHs IMOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpOIIpenapaTax»

69 WuauBrayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOT'€HE3

70 3aksaika OpraHoOB M TKaHEH U3 3apO/IBIIIEBBIX 1
JIUCTKOB
Poct u pa3zButue xxuBotHbIX. JIabopaTopHas 1

71 pabora «BpIsBIICHHE MPHU3HAKOB CXO0JICTBA 0,5
3apoJIbIIIel TO3BOHOUYHBIX JKHBOTHBIX)
Pa3MHOKEHME U pa3BUTHE PACTEHUMN. 1

72 | JlabopaTopHasi padota «CTpocHHE OpraHOB 0,5
Pa3sMHOKEHUs BBICHIMX PACTEHUI»

73 VcTopus CTaHOBJIEHUS U Pa3BUTHS [€HETUKU 1
KaK HaAyK{
OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH. 1

74 | JlabopaTtopHasi pabora «J[po3zoduna kax 0,5
00BEKT FeHEeTUUECKUX UCCIICIOBAHUI»
3aKOHOMEPHOCTH HaCIeIOBaHHS TPU3HAKOB. 1

75 Monorubpunnoe ckpeuuBanue. Ilpakruyec- 05
Kas padora "l3ydyeHue pe3yabTaToB ’
MOHOTHOPHUAHOTO CKpEIMBaHUs Y Ip030¢puibl"

76 [{uTonoruyeckre OCHOBBI MOHOTHUOPHUIHOTO 1
CKpEeIMBaHUS

77 AHanuzupytolee ckpeuiuBanue. Hermonnoe 1
JJOMUHUPOBaHHE
Jurubpunnoe ckpemubanue. [lpakruyeckas 1

78 | pabdora «/3ydyeHue pe3yibTaToB 0,5
JTUTHOPUTHOTO CKPEIIUBAHUSL Y IPO30(IITBI»

79 [{uTonorunyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEIBaHHS

80 ClerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 | XpomocoMHas TeOpus HACTIEICTBEHHOCTH 1

82 | 'enerwka nomia 1

83 I'enoTun kak 1ejI0CTHAs CUCTEMA 1
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['eneTHuecKnii KOHTPOJIb PA3BUTHUS PACTCHUH,

84 JKUBOTHBIX U YEIIOBEKA
85 N3MeHuYnBOCTH MTpU3HAKOB. BU b
W3MEHUYUBOCTH
86 MoaudukanroHHass K3MEHYMBOCTh
BapuauvoHHbIN psig U BaApUALIMOHHASL KPUBAs.
Jlaboparopnas padora «VccienoBanue
87 | 3akoHOMepHOCTEH MOTUPUKAIMOHHON 0,5
n3MeHuuBocTU. [locTpoeHre BapHaliiOHHOTO
psiia U BapMalluOHHOW KpUBOW»
88 ['eHoTHNMYECKAst U3MEHUHUBOCTD.
KomOnHaTuBHASI NI3MEHUYUBOCTH
MyTtannonHast usMeHuuBOCTh. [lpakTHyeckas
89 | pabdora «Myranuu y qpo30Quiisl (Ha TOTOBBIX 0,5
MUKpOIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca.
DINUTeHETHKA W STTUTCHOMUKA
91 I'eneruka yenopeka. [lpakTudyeckasi padora
«CocTaBieHue U aHaJIu3 POAOCIOBHON
92 Mertoabl MEAUIIUHCKON T€HETUKHU
3HaueHUE METUIIMHCKON T'eHETUKHY B
93 | mpenoTBpallleHUU U IEYCHUH TeHETUYECKUX
3a00JI€BaHU YeJIOBEKa
OcHoBHbIe TOHATHSA cenekiun. JlabopaTopHasi
94 | padora «/3ydyeHue copToB KyIbTYPHBIX 0,5
pacTeHuil U MOPOJI JOMAIIHHUX )KMBOTHBIX)»
MeTto/1bl CeIeKIMOHHOM paboThI.
95 | JlabopaTopHasi padora «/3ydyeHue MeTo/10B 0,5
CEJIEKIIMH PACTEHUIN»
96 JlocTrxkeHHs CeNeKIMU PaCTEHUN U )KUBOTHBIX. 05
IIpakTnyeckas padora «IIpuBrBKa pacTeHUII» '
97 CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TEHETUUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u 0Tpacib
98 | npousBoxcTBa. [IpakTHyeckasi padora 0,5
«M3ydyeHne 00bEeKTOB OMOTEXHOIOTUI
99 OcHoOBHBIE HaMpaBIEHUS CHHTETUYECKOM
Ouosiorun
100 XpOMOCOMHAs ¥ TeHHAs WHKEHepUs
[TpoBepounas pabora
101 | MemgunuHckue OMOTEXHOIOTHA
102 [ToBTOpenwue, 0600IIEHNE, CHCTEMATH3AIIHS

3HAHUH
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JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

buosgorus 10 kaace

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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