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MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma no yueObnomy mpeamery "buonorusa" (namee - GHOJOTHs) Ha YPOBHE CPEIHEIO
obmero obpa3oBanus pazpaboTraHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpazoBannu B Poccuiickoit @enepanuny, @PI'OC COO, Konnenuuu npenojaBanus yueOHOTO
npenmMera «buonorus» u OCHOBHBIX MOJOXKEHUH (enepabHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnslit npenmer «buomnorus» yriyonénnoro yposus usyudenus (10—11 kmaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpeAMeTHON oOnactu «EctecTBeHHO-Hay4yHble MpeaMeTsl». CorjiacHo
nonoxerusM @I'OC COO npodusbHbIe yueOHBIE TPEIMETHI, U3y4aeMble Ha YIiyOJIEHHOM YPOBHE,
SBJISIFOTCSL crocoboM nuddepeHiuanuu 00yueHuss Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUS U
NpU3BaHbl 00ECHIEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npodecCHOHANBbHBIM U BBICHIMM 0Opa3zoBaHueM. B To e BpeMs KaxAbli M3 3TUX Y4eOHBIX
NPEMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPUOPUTETHOE peIleHHe 00pa3oBaTelbHBbIX,
BOCIIUTATEIbHBIX U Pa3BUBAIOUIMX 3a7ay, CBSI3aHHBIX C MpodopueHTalue oOydarolmuxcs u
CTHUMYJIMPOBaHHEM MHTEpeca K KOHKPETHON 00JacTH HAy4YHOT'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEAUIIMHOMN, 3KOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHoMy mpenmery "buosnorus" mna€t mpeincraBiieHHE O LIETU U 3a7adax
u3ydyeHus yuyeOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, OMpeAeNsieT 00s3aTebHOe
(MHBapuaHTHOE) IMpPEIMETHOE COJAEpkKaHHE, €ro CTPYKTYpUPOBAHUE IO pa3jleiaamM U TeMmawm,
pacmpeziefieHue Mo KjiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHS yU4eOHOro MaTepuana ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKM Y4eOHOTO MPOIecca, BO3PACTHBIX
ocoOeHHOCTel oOyyaronuxcs. B mporpamme mo 6M0JI0TuM peann30BaH MPUHIUI IPEEMCTBEHHOCTH
C W3y4YeHHEM OHOJOrMM Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHus, Omarofapsi uemy
MPOCMATPUBAETCA HAIpPABJICHHOCTh Ha TMOCIEAYyIOIee pa3BUTHE OMOJOTHYECKUX 3HAHUIA,
OPUEHTHPOBAaHHBIX Ha (hOpMHUpPOBAaHHE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS, IKOJOTHUYECKOTO
MBIIUICHUSI, IPEJCTABICHUN O 3J0POBOM 00pa3e >KU3HU, Ha BOCIIUTaHHE OEPEKHOTO OTHOIICHUS K
OKpY’KalIIe mpupoaHou cpere. B mporpamme mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOKHOCTH
yueOHoro mnpeamera «buonorus» B peanuzamuu TpeboBanuit GI'OC COO k mnmaHUpyeMbIM
JMYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yjibTaraM oOy4eHUs u B (HOPMHPOBAHUU
OCHOBHBIX BHMJIOB Y4eOHO-IIO3HABATENBHOM  JEATEIBHOCTH OOYYaloIUXCsS IO OCBOCHUIO
coJiepaHusl OMOJIOrMYECKOT0 00pa30BaHMsI HA YPOBHE CpEIHEro 0011Iero oopa3oBaHus.

VYuebublit mpenmer «buonorus» Ha ypoBHE CpeaHero odmero oOpa3oBaHUS 3aBeplIaeT
Ouonoruueckoe oOpa3zoBaHHE B IIKOJE U OPUEHTUPOBAH HA PACUIMPEHUE U YIIIyOJieHuEe 3HAaHUUN
o0yyaromuxcs o )KMBOH MPHUPOJIE, OCHOBAX MOJIEKYJIIPHON M KJIETOUYHOW OMOJIOTUH, SMOPHOIOTUU
1 OMOJIOTUM Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOJIOTMH, IBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTHH.

N3yuenune ydyeOHOro npenmera «buonorus» Ha yriayOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOUIMXCs K MOCIEAYIOIEMY MOTYYEHHIO OMOJIOrHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusax cpeaHero mnpodeccuoHanbHoro obpazoBaHus. OCHOBY €ro CoAep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHWM, IOJYYEHHbIX MpPU H3YYEHHH OOyYarolUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKUX pa3/eioB OWOJOTMM Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaHUS NOJY4yaroT pa3BUTHE. Tak, paclIUpeHbl U yIriyOJaeHbl
OMoJIOrHYecKHe 3HAHUS O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me yenoBeka, 00X
3aKOHOMEPHOCTSIX >KM3HH, JOMOJHUTEIBHO BKIIOYEHBI OMOJIOTUYECKHE CBENIEHUS MPUKIATHOTO U
IIOMCKOBOI'O XapakTepa, KOTOpPbIE MOXXHO HCIOJIb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIETO
BbIOOpa npodeccun. Bo3MokHa Takke MHTErpalus OMOJIOTHYECKUX 3HaHUN C COOTBETCTBYIOLIUMU
3HAHUSMH, [IOJyYEHHBIMH OOYy4YalOUIMMUCA TpU U3yuyeHHH (U3HMKHU, XUMHUH, reorpapuu u
MaTeMaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mpenmery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM U SBOJIONMOHHBIM MOAXOABl K H3ydeHHIO Ouosjoruu. CorjacHO MM, H3y4aroTCs
CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHBIE JJIS KUBBIX CHUCTEM Pa3HOIO YPOBHsS OpraHU3alMH,
HBOJIIOLIMY OPTaHMYECKOT0 MHpa Ha 3emiie, COXpaHEeHUs] OMOJIOrMYECKOro pa3HooO0pas3usl MiIaHEeThl.
Tak, B 10 xmacce u3y4yaroTcsi OCHOBBI MOJIEKYJISIDHOW M KJIETOYHOM OMOJOrMM, SMOPHOIOTUU U
OMOJIOTUM pPa3BUTHUS, TEHETUKHM U CEJEKUUU, OUOTEXHOJOTMUM U CHUHTETHYECKOW Ouosoruu,
AKTyJIM3UPYIOTCS 3HAHUA OOydarommxcs 1o OOTaHHWKE, 300JI0THH, aHATOMUHU, (PHU3UOIOTHUU
yenoBeka. B 11 kiacce M3ydaroTcsi SBOJIOIMOHHOE YYE€HUE, OCHOBBI JKOJIOTMM WU YYEHHE O
ounocdepe.



VYuebnwiii npenmer «buonorums» Tpu3BaH 00€CIEUUTh OCBOCHHE OOYYAIOIIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHLIMIIOB U MPaBUII, JIEKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOUW KapTUHBI MHpa, 3HAHUW O CTPOEHUHM, MHOrooOpa3uu U OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, [OMyJIALWN, OWOIeH03a, SKOCHUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX
JOCTHKEHUSIX, COBPEMEHHBIX HUCCIEI0OBAaHUSAX B OMOJIOTHH, IPUKIIATHBIX acleKTaX OMOJIOTHYeCKUX
3Hanuil. g pa3BUTHA W TOAJAEp)KaHHs MHTepeca OOydYarouMxcss K OHMOJIOTMH Hapsay Cco
3HAYUTENIbHBIM O00BEMOM TEOPETHUYECKOT0 MaTepHajia B COJEp>KaHUU IMPOTrPaMMBbI MO OHOJOTUU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHMEH CTAHOBJICHHUS M PA3BUTHUS TOW WM HMHOW o01acTu
OMOJIOTUM, BKJIQJOM OTEUECTBEHHBIX M 3apyOekHBIX YUYEHBIX B pEIIeHHE BaKHEHIINX
OMOJIOTHYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus ydebHoro npeamera «buosorus» Ha yriayOnEHHOM YypOBHE — OBJIAJICHHE
00y4JaIUMUCS 3HAHUSAMH O CTPYKTYpPHO-(QYHKIIMOHATHHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHWe YMEHUN HCIOJIb30BaTh 3TH 3HAHHMS B (POPMUPOBAHWU HUHTEpeca K
onpeAcnéHHON 001acTh MPOPECCHOHANBHON JEATEIILHOCTH, CBSI3aHHOW C OuWojioruei, wim K
BbIOOPY YueOHOro 3aBe/ieHus AJIsl IPOAOHKEHUS OMOJIOTHYECKOr0 00pa3oBaHusl.

JocTmwkenne nenu u3ydeHus ydeOHoro mpenmera «buonorms» Ha yriayOnéHHOM ypoBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOIUX 3a1ay:

OCBOCHHE 00YYArOIIMMUCS CUCTEMbI OMOJOTHYECKUX 3HAHHI: 00 OCHOBHBIX OMOJIOTHYECKHUX
TEOpHUSAX, KOHLEMIMUAX, THUIMOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUiIaX, COCTABIISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPa; O CTPOSHHH, MHOTO0Opa3ul 1 0COOEHHOCTSIX
Ononoruvyecknux cucreM (KIETKa, OpraHu3M, MOMYJSAlMs, BUI, OuUOreoleHos, oOuocdepa); o
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIIX B OUOJIOTHH;

03HAKOMJICHHE 00y4alOIIUXCs ¢ METOJaMU IO3HAHUS JKUBOM MPUPOIBI: UCCIIEOBATEILCKUMU
METOAaMH OHMOJIOTUYECKHX HayK (MOJEKYJSIpHOW W KICTOYHOH OMOJOTHH, SMOPHOIOTHU U
OMOJIOTUM pPa3BUTHUS, TEHETUKH W CENEKUWH, OUOTEXHOJOTMU U CHUHTETHYECKOW Ouosoruu,
[AJICOHTOJIOTUU, DKOJIOTMH); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEACHHUS  OMOJIOTMYECKHX
uccienoBanuii B jaboparopun W B mnpupoae (HaOmrojeHHe, U3MEpEeHHe, HKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJicHHEe OOYYaIOIIUMHUCS YMEHHUSMHU: CaMOCTOSTEIbHO HAXOJWUTh, AHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTMYECKYI0 HMH(OpMAIMIO; MOJIb30BAThCS OMOJIOTMYECKONM TEPMHUHOJIOTHEN 1
CUMBOJIMKOM; YCTaHABIMBAThH CBA3b MEX]y pa3BUTHEM OHUOJIOTHU U COIIHATEHO-YKOHOMUYECKHUMH U
HKOJIOTMYECKUMHU TMPOOJIEMaMU YE€JIOBEUYECTBA; OLEHUBATh IMOCIEACTBHS CBOEH AEATEILHOCTU IO
OTHOIIEHHIO K OKpYXalleil NpupoIHONW cpede, COOCTBEHHOMY 3J0POBBIO U 3/0POBBIO
OKpYXaloIMX JIoe; O0OOCHOBBIBATH W COONIOAATH MEphl MPO(PUIAKTUKM HH(EKIIMOHHBIX
3a0o0JeBaHM, NpaBUiIa MOBEJCHHUS B MpHUpoje U olecrieyeHHs Oe30MacCHOCTH COOCTBEHHOM
JKU3HEICSITEIIbHOCTA B YPE3BBIUAWHBIX CHUTYAIMSX MPUPOJAHOTO M TEXHOTEHHOTO XapaKTepa,
XapaKTepU30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y OOYYAIOIIMXCSl MHTEUIEKTYaJbHBIX UM TBOPYECKHX CIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJIAIONIUMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIIEIOBAaHUSIMH B OWOJIOTHH,
pelaeMbIMi €10 MpoOJeMaMH, METOJO0JIOTHEH OMOJIOrMYeCKOro HCCIeA0BaHUs, MPOBEACHUS
OKCIIEPUMEHTATBHBIX  HCCIEAOBAHUN, pEIIeHUS  OHOJOTHMYECKMX  3a]ad, MOJCIHUPOBAHUS
O1OJ0rN4YeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOYyYaloOlUXCS IIEHHOCTHOTO OTHOIICHHSI K JKMBOW TPUPOJE B IEIIOM U K
OTIeNbHBIM €€ oOoOBbeKTaM M SBIEHUSAM; (OPMHUPOBAHUE OSKOJOTHYECKOM, TIe€HEeTHYECKON
rPaMOTHOCTH, OOIIeW KyJbTyphl TOBEIEHUS B MPHPOJAE; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne OO0yUYaAIOUTUMUCS KOMIIETEHTHOCTH B PAllMOHAIBFHOM MPUPOIOIOIb30BAHUN
(cobmroieHre MpaBwII TIOBEICHHS B TIPUPOJIE, OXPaHbl BUIOB, SKOCHCTEM, Orocdepbl), COXpaHEHUHN
COOCTBEHHOTO 3JI0POBbSI M 3JI0POBbS OKPYKAWIIUX JIOACH (COOMIofeHus Mep NpOoPUIaKTHKU
3a0oneBaHui, obecrnieueHne O€30MaCHOCTU KHU3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYaLUAX
MPUPOJHOTO Y TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJB30BaHUs OMOIOTUYECKUX 3HAHUN U
YMEHHUH B MMOBCEAHEBHOM KU3HU,

CO3MaHME YCIOBUH JUIsI OCO3HAHHOTO BBIOOpa OOYYAIONUMUCS  HHIWBUIYAITBLHOM
00pa3oBaTeNbHOW  TPAaGKTOPWHU, CIIOCOOCTBYIONIEH  MocieayomeMy  MNpodeccCHOHaTbHOMY
CaMOOMPE/ICIICHHUIO, B COOTBETCTBUHU C HHIMBUYaTbHBIMA HHTEPECAMHU U MOTPEOHOCTSIMHU PETHOHA.



OO0miee 4YMCIO YacoB, OTBEACHHBIX HA M3y4YeHHE OHMOJOTMHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero oopazoBanus B 10 kimacce — 136 yaca (4 yaca B HEJIGNIO).

OT60p OpraHU3aIMOHHBIX (HOPM, METOJIOB U CPEACTB 00YUCHUST OMOJIOTHH OCYIIIECTBIISIETCS C
yu€ToM crnenu(uKu ero CoJAep)KaHWs M HAIMpPaBICHHOCTH Ha MPOAOIDKEHHE OHOJIOrMYECKOTro
00pa30BaHUs B OPraHU3ALHUAX CPETHETO MPO(ECCHOHATFHOTO U BBICIIIEIO 00pa30BaHMUS.

OO0s3aTeNbHBIM yCIOBUEM MpPH OOYYEHHWH OHMOJIOTMM Ha YIIyOJEHHOM YpPOBHE SIBIISCTCS
NPOBE/ICHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacThe 00yJaromuXxcsi B BRITIOJTHEHUU
NPOCKTHBIX U y4eOHO-HUCCIIEAOBATENBCKUX paboT, TeMaTHKa KOTOPBIX OMpENEeNIsIeTCsl yUYUTeJIeM Ha
OCHOBE HMEIOLINXCS MaTepUAbHO-TEXHUYECKUX PECYpPCOB M MECTHBIX MPHUPOIHBIX YCIOBHH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBI, BBIIEICHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY IOCYAAPCTBEHHOU
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OWONOTHsl — KOMIUIEKCHass Hayka. KpaTkas ucTopus pa3BUTHS OHMOJIOTHH.
buonornyeckne Hayku M u3ydaemble UMM IpoOieMbl. DyHIaMeHTanbHblE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HadyeHue Ouosoruu B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTHHBI MHpA.
[Tpodeccun, cBa3anHbie ¢ OuoJorHel. 3HaueHHE OHMOJOTUM B MPAKTHYECKOW JEATEIbHOCTH
YEJIOBEKA: MEJUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JleMoOHCTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, I
Mengens, B. U. Bepuanckuid, W. I1. [1aBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMONOTHH C JPYyrUMH Haykamm», «CHcTema OMOIIOTHYECKHUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JXKuBble cucrteMbl Kak MpeaMeT u3ydeHus ouosoruu. CBONCTBA JKUBBIX CHUCTEM: €JUHCTBO
XUMHYECKOI'0 COCTaBa, AUCKPETHOCTb U LEIOCTHOCTD, CJIOXKHOCTh U YIIOPAIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPraHU3alusl, CAMOBOCIIPOM3BEIEHUE, Pa3APAKUMOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHM3alMM JKUBBIX CHCTEM: MOJEKYJISIPHBIM, KJICTOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIH, TIOMYJISIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTeoleHOTHYECKUH), OHOC(hEpHBIH.
ITponeccel, mpoucxosmue B KUBbIX cucreMax. OCHOBHBIE MpU3HaKyU kuBoro. JKusHp kak ¢opma
cylecTBoBaHMs Marepuu. Hayku, u3yuaroiue KuBble CHUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3al|H.

N3yuenune >xuBBIX cucTeM. Mertoasl Ouosnoruueckoi Hayku. HabGmronenue, u3mepenue,
AKCIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanu3. [IoHATHE O 3aBUCUMON U HE3aBUCHUMOM MEPEMEHHOM.
[TnanupoBanue skcnepuMenTa. IlocraHoBka u npoBepka runores3. Hynesas rumoresa. Ilonstue
BBIOOpDKH M €€ JoCTOBEpHOCTh. Pa3bpoc B Oumosornyeckux JaHHBIX. OllEHKa JIOCTOBEPHOCTH
IIOJlyYEHHBIX pe3ynbTaroB. [IpMumMHBI HCKakeHUS pe3ysbTaToB dKcrepumeHTta. [loHsaTue
CTaTHUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmune! 1 cxeMbl: «OCHOBHBIE TPU3HAKHU JKU3HWY», «buonorndyeckue cucrembl», « CBolicTBa
KUBOM MaTepum», «YpOBHU OpraHM3aluM >KMBON NpHUpPOAbD», «CTpOeHHE XUBOTHOM KIETKW,
«Tkann XkuBOTHBIX», «CHCTEMbl OpraHoB YEJIOBEYECKOTro oOpranusma», «buoreorenos»,
«buocdepay, «MeToabl U3yUSHHS KUBON TPUPOIBD».

O6GopynoBanue: pabopaTopHoe 000pyIOBaHUE JIJIsi TIPOBEACHUS HAONIOACHUMN, U3MEPEHUI,
HKCIEPUMEHTOB.

Tema 3. Buosnorus KjieTku

Knerka — cTpyKTYpHO-(QYHKUMOHANbHAs €IWHHIIA >KUBOTO. VICTOpHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounass teopust (T. LlBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.

MeToapl  MONEKYJNSpHOM W KJIETOYHOM OHOJOTHMU: MMKpPOCKOMNMS, Xpomarorpadus,
anekTpodope3,  METOJ  MEUYEHBIX  aToMoB,  AuddepeHnnanbHoe  LEeHTpUYTUpOBaHMUE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue pukcupo8anHulx Kiemox. IIEKTPOHHAS MHUKPOCKOIIHMS.
Kongokanvnaa muxkpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JleMoOHCTpanun

IToptpetsr: P. I'yk, A. Jlesenryk, T. lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuupel 1 cxembl: «CBETOBOM MHUKPOCKOM», «IDJIEKTPOHHBIM MHUKpOcKom», «lcropus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opyoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl pPacTUTENbHBIX, MXUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METOMOB KIETOYHOW Owuosorum (Xpomatorpadmus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)».



Tema 4. XuMuyeckasi OpraHu3aums KJIeTKU

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOdJIEMEHThl. Bona u €€ posb
KAK pacTBOPHUTENS, PEAreHTa, yd4yacTHE B CTPYKTYpPUPOBAaHUM KIETKH, TEIJIOPErYJIALIHH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyeckast pojib. Pollb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosiornueckue mnonumepsl. benku. AMUHOKHUCIOTHBIN
coctaB 0enkoB. CTpyKTypsl 0esIKOBOM Mosekydbl. [lepBudnas cTpykrypa Oenka, menTHHas CBS3b.
Bropuunasi, TpeTuuHas, 4eTBepTHuYHAas CTPyKTypbl. [lenarypauus. CBolicTBa O€IKOB.
Knaccugukanus 6enkos. buonorunueckue GpyHkiun 6enkoB. [lpuonul.

YrneBoabl. MoHOCaxapuibl, AUcaxapubl, OJIMTocaxapubpl U noiaucaxapuapl. OOmui mian
CTpOEHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue GyHKIMH yriIeBOAOB.

Jlunaer. I'uapodunsHO-THIPOPOOHBIE CBOICTBA. Knaccudukanus JIUTIA/IOB.
Tpurnunepuabl, Gochoaunuasl, BOCKH, cTepouabl. buonorunueckue ¢yHkimuu aunuaos. OOmume
CBOiicTBa OHMOJOrMYecKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K  CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCTb.

Hykneunosbie kucinorsl. JJHK um PHK. Ctpoenune HykiaenHOBBIX KHCIOT. HykneoTumasl.
[Mpunmun xomruiemeHntapHoctd. IlpaBmiio Yapradda. Crpykrypa JAHK — nBoitHas crumpaib.
Mectonaxoxaenue u ouonorunueckue ¢pynkuuu JHK. Bunsr PHK. ®ynkuuu PHK B kietke.

Crpoenue monekyiabl AT®. Makpospruueckue cBsizu B Mojekyie AT®. buonorunueckue
byukiun  AT®. BoccraHoBlIeHHbIE TEPEHOCUMKH, UX (YHKUMH B  KJIeTke. Jlpyeue
nyxneozuompugpocgamor (HT®). CexenupoBanue JTHK. Memoowt eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXUMHYECKHE W OHO(U3NYECKHE WCCICIOBAHUS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYphl OuoMoIekyn. Modenuposanue cmpykmypsl u QyHKyuti OUOMONEKY
u ux komniekcog. KomnvromepHuiti Ou3aiin u Op2aHu4eckKull Cunme3 OUOMONEKY U UX HENPUPOOHBIX
aHano208.

JleMoOHCTpanuu

[Toptpetst: JI. Ilonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paukiaun, ®@. Courep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne  XMMHUYECKMX  JJEMEHTOB B HEKHBOM  IIPUPOIE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuubl u cxemsl: «llepuonuueckas TabnaMIa XUMHUYECKMX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOAb», «BemectBa B cocTaBe oOpraHusmMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl O€nKkoBOW MoJyeKynbl», «CTpoeHHe MOJIEKYN YIIeBOJOB», «CTpoeHHe MOJIEKYIl
munuioBy», «HykienHoBble KUCTOTHY, «CTpoeHre MosieKybl ATO».

Ob6opynoBaHue: XMMHUYECKas ocy1a 1 000py10BaHUE.

JladopaTopnasi padora «OOHapykeHHe OEJIKOB C TOMOIIbIO KaYE€CTBEHHBIX PEAKIIHil».

Tema S. Ctpoenne u GyHKIMH KICTKH

Tunel KJIETOK: JyKapuoTHyeckas U mpokapuotudeckas. CTpyKTypHO-(QyHKIHOHAJIbHbIE
00pa3oBaHMs KIETKH.

Crtpoenue npokapuotrudeckon kietku. Kierounas crenka 6akrepuii U apxei. OcobeHHOCTH
CTPOEHUS TeTepOTPOPHOI 1 aBTOTPOPHOI MPOKAPUOTUUECKUX KIETOK. MECTO U poJib MPOKAPHOT B
OuoLeHo03ax.

Crpoenrie U (QPyHKIMOHUPOBAHHE dyKapuoTH4ecKoil kieTku. [lnasmarmueckas memOpaHa
(mna3manemma). CTpykTypa Mia3MaTudeckoil MeMOpaHbl. TpaHCIOPT BEUIECTB  uepe3
IUIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHbBIA (auddysus, obneruénHas audQysust), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIM aKTUBHBIN TpaHcnopT). Ilomynponunaemocts memOpanbl. PabGota
HaTpHUIl-KaJIMeBOro Hacoca. DHIOLIMTO3: MUHOLKTO3, (haronuto3. DKk3omuTo3. Kietoynas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH paCTEHUM, TPUOOB.

[Mutonnazma. ILlurozons. Llurockener. JIBmxenue nurormazMel. OpraHouasl KIETKH.
OnnomMeMOpaHHBIE OpPraHOMIBI KJIETKH: 3HjorutazMatudeckas cetb (OIIC), ammapar I'ombmxw,
JU30COMBI, UX CTpoeHHe M (yHKUMH. B3auMMOCBSI3b OAHOMEMOpPAaHHBIX OPraHOMJOB KIETKH.
CtpoeHue TpaHyJIspHOIO peTuKyinyma. Mexanusm Hnanpasnenus 6enkoe 6 OIIIC. Cunres
pactBopuMbIX ~ OenkoB.  CuHTE3  KIETOYHbIX  MeMOpaH. [magkuit  (arpaHysspHbII)
SHJOTUTa3MaTHUYeCKud peTukyiayMm. CekperopHas (yHkiusa amnmapata [ombmku. Moouguxayus



benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbix kieTok. Knerounsiit cok. Typrop.

[ToryaBTOHOMHBIE ~OpPraHOUABI KJIETKH: MHTOXOHAPUH, TIUACTUABL. [Ipoucxodcoenue
mumoxonopuii u niacmuod. Cumbuoeenes (K.C. Mepeoxckosckui, JI. Mapeynuc). CtpoeHue u
byHKIIMM  MHUTOXOHApPUN ©  miactuld. llepBuyHble, BTOPUYHBIE W  CIIOXKHBIE TILUIACTHJIbI
(OTOCUHTE3UPYIOMIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTHI, ICHKOIUIACTHI BHICIIUX PACTCHHIA.

HemembOpanusie opranouab! kietku CtpoeHue UM (PyHKIMH HEeMEMOpPaHHBIX OPIaHOHIOB
KIeTku. Pubocombl.  Ilpomesxcymounvie  gpuramenmuvl.  MUKpOOUIAMEHTB.  AKmMuHo8bie
Muxpogunramenmol. MpbllIEUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEeMblULEeYHbIX KIemoK.
Muxkpotpy6ouku. Krerounsnii wnentp. CTpoeHHe U JABWKEHHE IKTYTUKOB U PECHHYEK.
MuxkpotpyOouku nuroruia3mbl. LlenTpuons. benku, accoyuuposannvie ¢ muxpoguramenmamu u
muxpompyboukamu. Momopuuvie benxu.

Anpo. ObGonouka sapa, XpoOMaTHH, KapHOILIa3Ma, SIPBIIIKH, UX CTpOeHUE U (DYHKIUU.
SAnepusrii 6enkoBbIit MaTpuke. [IpocTpaHCcTBEHHOE PACTIONOKEHUE XPOMOCOM B UHTEP(AZHOM sIIpe.
Dyxpomamun u 2emepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. JJuHamuka s0eproti 06010YKy &
mumo3se. HAoepuvlii mparcnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHOIN).

JdeMoHcTpannn

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuie! 1 cxembl: «CTpoeHUE 3YKaPUOTUYECKON KIETKN», «CTPOCHHE KUBOTHOM KIIETKUY,
«CTtpoeHue pactuTenbHOM KieTkn», «CTpoeHue MUTOXOHApum», <«Sapo», «CrtpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opyoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl pAaCTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKpOTIpenaparhl 0aKTepHaTbHbBIX KIETOK.

IIpakTuyeckas padora «/3yueHue cTpoeHUsI KIETOK pPa3InYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «lI3ydyeHue CBOMCTB KJIETOUHOI MEMOPaHbI».

JlabopaTopnass padora «MccienoBanue miaazMoiiv3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaxX».

IIpakTuyeckas padora «/3ydyeHne ABM>KEHUS HUTOIMIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMPeBpallieHUe JHEPTHH B KJIeTKe

AccUMWISIIUS M TUCCUMWISLIMS — JB€ CTOPOHBI Merabonu3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN U reTepoTpodHbI. YyacTue Kuciopoja B 0OMEHHBIX Mpoleccax. JHepreTHuecKoe
oOecnieuenue kiueTku: npeppaiieHue AT® B oOMeHHBIX mporeccax. OepMEHTATUBHBIN XapakTep
peakuuii KiaeTouHoro meradosnusma. MepMeHThl, UX CTPOEHHUE, CBOWCTBA MU MEXaHU3M JIEHCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTall3aTOpoB. benku-akTUBaTOpbl U
OeKU-MHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTU (PEPMEHTATUBHBIX PEAKIMHA OT Pa3IMYHbIX (PaKTOPOB.

[lepBUuHBI CUHTE3 OpraHMYecKuX BemecTB B kierke. doTocuHTe3. AHOKcuceHHbll U
oxcueenHvlll  pomocunmes y obaxkmepuii. Ceemocobuparowue nucMeHmvl U NUSMEHMbl
peaxkyuonnozo yeumpa. Ponp xnoporactoB B mpouecce (oTtocuHTe3a. CBeToBas W TEMHOBas
dazpl. @omoovixanue, C3., Cs u CAM-munsvi pomocunmesa. IIpoayKTUBHOCTH (hOTOCHHTE3A.
Bnusinue paznuyHbIx pakTOpOB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (OTOCHUHTE3A.

XemocuHTte3. PazHooOpa3zue opraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUIUPYIOLIHE OaKTepHH,
Kenezo0aKTepuu, cepobaKkTepuu, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opranu3Mmbl. Buabl Opoxenus. IIpoxykTsl OpokeHHMs W UX HCHOJIb30BAHUE
YEIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThI OWOTEXHOJOTHH U BO3OYIUTEIH
00J1e3HEeH.

AdpoOHBIE OpraHuU3Mbl. JTalbl SHEpPreTudeckoro ooOmeHa. I[loaAroToBUTENbHBIA JTar.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, UM KJIETOYHOE AbIxaHue. Ponb MHUTOXOHApPUN B mpoleccax
O6uonornyeckoro oxucieHus. lluxnnyeckue peakiuu. OxucauTenbHoe (ochopuaupoBaHue.
Duepeus memopannozo epaouenma npomoros. Cunmes AT®: paboma npomonnoii AT@-cunmasuol.
[IpeumymiectBa a’poOHOro myTH oOOMEHa BeHIecTB Imepes aHa’poOHBIM. (P(HEeKTUBHOCTH
SHEPTreTHYECKOro OOMeHa.

JleMoOHCTpanuu



[Moptpetsr: k. [Tpuctiou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «DoTocuHTE3», «DHepreTuueckuii obmeH», «buocwHTE3 Oenkay,
«Ctpoenue GepMeHTay, «XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyJOBaHUE MJISi MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JladopaTopHasi padora «l3yyeHue KaTaJIuTUYECKONH aKTHBHOCTH ()epPMEHTOB (Ha IpHUMEpE
aMUJIa3bl WIKM KaTanas3bl)y».

IIpakTuyeckas padora «l3yueHue hepMEHTAaTUBHOTO pacUICIIEHUsI EPOKCUIA BOJOPOIa
B PACTUTEJIHHBIX U )KUBOTHBIX KIJIETKAX).

IIpakTuyeckas padora «CpaBHeHHE MTPOLIECCOB POTOCHHTE3A U XEMOCHHTE3a.

IIpakTyeckas padora «CpaBHEHHE NIPOLIECCOB OPOKEHUS U IBIXAHUSY.

Tema 7. Hacnencreennast HHGopManus ¥ peanu3anus eé B KjeTke

Peakuun marpuuHoro cuHte3a. lIpUHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peamm3anmst HacimeAcTBeHHOW uHGopManuu. ['eHeTWYecKuit KOjA, €ro CBOWCTBA.
Tpanckpuniuss — maTpuudbli cuHTe3 PHK. IIpuHIMOB TpaHCKPUNIUMHU: KOMILIEMEHTApHOCTD,
aHTUIApaIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocuntese Oenka. VYcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCHOT. Ponbs pubocom B OuocuHTese Oenka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus T'€HOMa y IPOKApUOT U
9yKapuoT. Perynsius akTHBHOCTH IeHOB y MpokapuoT. ['unoresza onepona (P. XKako0, XK. Mano).
MonexynapHuvle mexanusmvl IKCApeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pecyniayuu pabomoi
2enog. Perymsius oOMeHHBIX MpoiieccoB B KieTke. Kierounsrii romeocTas.

Bupycel — Heknerounbie (GOpMBI )KM3HM M OONMUraTHble mapa3uThl. CTpOSHHE MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kusznennwiii yuka [JHK-codepacawux supycos,
PHK-cooeporcawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

BupycHsle 3a60eBaHus yenoBeKa, )KUBOTHBIX, pactenuit. CIIMJ], COVID-19, conuanbHbie
Y MEJUIIMHCKHE MPOOIJIEMBI.

buoungpopmamuxa: unmeepayua u ananus donvuiux maccueog («bigdatay) cmpyxmyphuix
buonoeuueckux oannvix. Hanomexunonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvie @yHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuust u  cxembl: «buocunTes Oenka», «l'eHernueckuit kom», «Bupycem,
«baxtepuodarm».

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. JKu3sHeHHBIH IUKJ KJIETKH

Knerounsii 1uki, ero mepuogasl u perymsamus. WMuatepdpaza um murto3. OcobeHHOCTH
npoleccoB, MpoTekaromux B uHTepdase. IloaroroBka kietku K AeneHuto. IlpecuHrermueckuit
(TOCTMUTOTUYECKHI), CHUHTETUYECKUH M MOCTCUHTETUYECKHM (IPEMUTOTHYECKUN) TMepUOJIbI
UHTEpQa3bl.

Marpuunslii  cunte3 JIHK —  perumkanumsa.  IlpwHnmnmsr  permmmkanmun — JTHK:
KOMIUIEMEHTAPHOCTh,  NOJYKOHCEPBaTUBHBIM  CHUHTE3,  AHTUIAPAJUIENBHOCTb.  MexaHu3m
permukanun JIHK. Xpomocomsl. CtpoeHne xpoMocoM. TemoMepsl U TeioMepasza. XpOMOCOMHBIN
Ha0Op KJIETKM — KapHOTHIl. J[MIUIOMAHBIA W TalUIOMAHBIA HAaOOpbl XpomMocoM. ['omonoruyHble
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenune knetkn — muto3. CTaguu MUTO3a U IPOUCXOJAIINE B HUX IIpoLEecChl. THUIbl MUTO3A.
Kaprokunes u nutoknHes. bruomornueckoe 3Ha4eHHE MUTO3A.

Perymnsiuus MutoTHUecKoro ukia kiaetku. [Iporpammupyemast kiieTouHas ruGesb — aromnros.

Knerounoe saapo, XpoMocoMmbl, (yHKIIMOHaNbHas TeHOMUKa. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas xkremkay — ouourgpopmamuyeckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu



Tabmumpl u cxembl: <«OKW3HEHHBIA LMK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Penmukammsa JJHK».

OOGopyaoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOMpenapaTbl: «MHTO3 B KJIETKax KOpEIIKa
JTyKay.

IIpakTHyeckasi padora «l3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpEIIapaTaxy.

IIpakTuyeckas padora «HabmroneHre MUTO3a B KJIETKAX KOHYMKA KOPEIIKA JTyKa.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pazHoobOpazue OpPraHHU3MOB. OnHOKIIETOUYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHS U KU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuw,
apxeH, OJHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, Ipyrue MmpoTHCThl. KojoHuambHbIC
OpraHU3MBlI.

B3auMocBs3bp 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPIaHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pactenuil. Tumnbl pacTUTeIbHBIX TKaHEN: 0Opa3oBaTelbHasl, IOKPOBHAS, IPOBOAINIAS,
OCHOBHas, MexaHnueckasi. OcoOEHHOCTH CTpOoeHMsl, GYHKIMN U pacloIOKEHUs] TKaHel B opraHax
pacTeHuM.

TKaHU )KMBOTHBIX M 4Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEU: SIUTEIUANIbHAS, COCIUHUTEIIBHAS,
MblleyHas, HepBHasg. OCOOCHHOCTH CTpOeHHs, (DYHKIMI M pacIOJIOKEHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M reHepaTUBHbIE OpraHbl pacTeHud. OpraHbl U CUCTEMBI OPIaHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Omnopa Tena oprann3zMoB. Kapkac pacrenuii. CkeneTsl 0HOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIll 1 BHyTpeHHMH cKeneT. CTpOCHHME U TUIIBI COEIUHEHUS KOCTEH.

JIB>xeHue  OpraHu3MoB. JIBWKEHHWE  OJHOKJIETOYHBIX  OpPraHu3MOB:  aMEOOHMIHOE,
KTI'YTUKOBOE, PECHUYHOE. J[BU)KEHNE MHOTOKJIETOYHBIX PACTEHUIM: TPONIU3MBI U HACTUU. [IBHKEHHE
MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKA: MbIIIeqHas cucreMa. Pednexc. CkeneTHbIe MBI U HX
pabora.

IIntanne opranusmoB. [loryonieHue BOJBI, YIVIEKMCIOIO Ta3a W MHUHEPAIBHBIX BELIECTB
pacteHussMH. [Iuranue JKUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPHUKJIETOYHOE IHUIICBAapEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTAENbl NUIIEBAPUTENIbHOrO TpakTa. [luieBapurenbHbie
»kenesbl. [InmeBapuTenbHas cucTeMa 4€I0BeKa.

Hpixanue opranu3moB. Jlpixanwe pacteHuid. Jlpixanue xkuBOTHBIX. uddy3us razos uepes
noBepxHocTh KiIeTKu. KokHoe napixanue. JlpixarenbHas mnoBepxHocThb. JKaOepHoe M J€royHoe
npixaHue. J[pIxaHne MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. JBOIIOIMOHHOE YCI0KHEHUE CTPOCHUS
JNETKUX II03BOHOYHBIX JKUBOTHBIX. JIpIXaTenpHas cucreMa uenoBeKa. MexaHu3M BEHTWIALMU
NETKUX y NTUL U MIIEKONUTaomuX. Perynanus npixanus. [{pixaTenbHble 00bEMBI.

TpaHcnopt BelecTB y OpraHu3mMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIIOPT BelecTB
y KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHasI cricTemMa MO3BOHOYHBIX )KMBOTHBIX
u yenoBeka. CepJe, KPOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparieHus. DBOIIOIHOHHbIE
YCIIO)KHEHHS CTPOEHUSI KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX. PaboTa cepaua u eé
peryusauus.

Beinenenne y opranusmoB. Beigenenwe y pacreHuil. Belgenenwe 'y KUBOTHBIX.
CoxparutensHble Bakyosnu. Opransl BelieneHus. GuibTpanus, ceKpenus U 00paTHOE BCAChIBAHUE
KaK MexaHH3Mbl padoThl oOpraHoB BblAeneHus. CBsA3b IMOJOCTH Tejla C KPOBEHOCHOM U
BBIZICIIUTEIIBHOM CHUCTEMaMUu. DBplieneHue y IMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKA.

3ammrTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropel OaKTepHil U IIUCTHI
IIPOCTEUIINX. 3alllUTa Yy MHOTOKIETOYHbIX pacteHuil. Kyrmkyna. CpencrtBa mnacCMBHOM H
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M1 X IPOM3BOHBIE. 3all[UTa OpraHU3Ma OT
6one3neld. IMMyHHasi cuctema dyenoBeka. KieTouHbId ¥ TyMOpabHBIH HIMMYHHUTET. BpoxaéHHBIN
U IpUOOPETEHHBIN crienupUUecKuii UMMYHHUTET. TeopHsl KIOHAJIbHO-CEIEKTUBHOTO MMMYHHUTETA



(IT. DOpmux, @®. M. bepuer, C. ToneraBa). BocmnamuTenpHbie OTBETHl OpraHu3MoB. Poib
BPOXKIEHHOTO IMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHHIA.

PasnpaxuMocTs M perymsiiuss 'y OpraHu3MoOB. Pa3gpaxumMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcuchbl. PasgpakuMocTs M peryisuus y pacTteHud. POoCTOBBIE BeleCcTBa U MX
3HAYCHHUE.

HepsHas cucrema u peduexTopHas peryyisinus y >kuBoTHbIX. HepBHas cucrema u e€ OTAebl.
OBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI y KMBOTHBIX. OTIEIBI TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedekropnas nyra. besycioBHbie U yCIOBHBIE pEQIICKCHI.

I'ymMopanbHast peryisanus W SHIOKPDHUHHAs CHCTEMa JKMBOTHBIX M 4esoBeka. JKenessl
OSHIOKPUHHOM CHUCTEMBl M HUX T'OpMOHBI. [leficTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOU H
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JleMoOHCTpanuu

[Toptper: WU. I1. [1aBnos.

Tabmuubl u cxembl: «OJHOKJIETOYHBIE BOAOPOCTH», «MHOTOKJIETOYHBIE BOJIOPOCIH,
«bakrepum», «IIpocreiimune», «Opranbl HIBETKOBBIX PACTEHHI», « CUCTEMBI OPTraHOB IMO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKkoMbIX», «TkaHu pacteHui», «KOpHEBbIE CHCTEMBI»,
«Ctpoenue credis», «CTpoeHne TUCTOBOM MIacTUHKNY, « TkaHU KUBOTHBIX», «CKEJIeT YeloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas cucreMa», «HepBHas
cucrema», «Koxa», «Mplmednas cucrema», «BpiienuTenbHas cucreMa», «OHIOKPUHHAs
cucrema», «Ctpoenue Mbiuby, «Mmmynurer», «KumeunononoctHele», «CxemMa NUTaHUS
pacteHni», «KpoBEHOCHBIE CHCTEMBI IT03BOHOYHBIX KXUBOTHBIX», «CTpoeHHe ruapey, «CTpocHHE
1aHapun», «BHyTpeHHee CcTpoeHMEe J0KIeBOro udepms», «HepBHas cuctema pbid», «HepBHas
cucTtema Jirymkn», «HepBHas cuctema npecmslkaromuxcs», «HepBras cucrema nruny, «HepBras
cucTeMa MJIEKOUTalomux», «HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJIJIEKIMM HACEKOMBIX, MIJIOKOXHUX, >KUBbIE
9K3eMIUISIpbl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUN pPa3HbBIX OTIENIOB, BIaKHbIE IpernapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKI[MM OECII03BOHOUHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opy10BaHUE JJIs1 IEMOHCTPALMU TTOYBEHHOTO M BO3YLIHOTO MHUTAHUS PACTEHUH, pacIleIuIeHus
Kpaxmaja 1 OeNKoB Moj JeicTBHEM (pepMeHTOB, 000pYyAOBaHUE IJI JEMOHCTPALUU OINBITOB IO
VU3MEPEHUI0 JKU3HEHHOM EMKOCTH JIETKUX, MEXaHM3Ma JbIXaTEJbHbIX [BHKCHHUH, MOAEIN
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

IIpakTyeckas padora «/3ydyeHne TkaHEeN pacTCHUI.

IpakTuyeckas padora «/3yueHue TkaHew >KUBOTHBIX.

IIpakTyeckas padora «/3ydyeHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mHokeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl pa3sMHOXKEHHUs OPraHU3MOB: Oecrofioe (BKJIIOYas BEreTaTUBHOE) U MOJIOBOE. Bujbl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pazmHoxeHue. IlonoBsle kneTku, wim ramersl. Melos. Craguun meiiosa. [losenenne
xpoMocoM B Mero3e. KpoccnHrosep. buosorndeckuii CMbICII Me03a U IOJI0OBOTO Iporecca. Menos
Y €70 MECTO B JKU3HEHHOM IUKJIE OPraHU3MOB.

[IpenzaponpiieBoe pa3Butue. 'amerorenes y «uBOTHbIX. [lonoBeie ene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIEeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MONOBBIX KJIETOK.

Om1og0TBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOpPHOJIOTHS — HayKa O Pa3BUTHUU
opranu3MoB. Mopgoeenez — o0Ha u3 enasHvix npooaem smopuonocuu. Konyenyus mopgoeernos u
mooenu mopgpozenesa. Ctaguu >MOpHUOTreHe3a XUBOTHBIX (Ha mpumepe JArymku). JpoOnenue.
Tunbsl apoGrnenus. [emepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, munvl
onacmyn. OcoGeHHOCTH JpOOJEHHS] MIIEKONUTAIOUUX. 3apOJbIIIEBbIe JIUCTKU (TAaCTPYJISILIMS).
3akiagka OpraHOB W TKaHEH M3 3apoAbIIIEBBIX JIMCTKOB. B3anMHoOe BiusHUE YacTel
pa3BUBAIOIIErocs 3apojbiiia (AMOpHOHANbHAS MHAYKLKA). 3aKiIagKka IJlaHa CTPOSHUS KUBOTHOIO
KaK pe3yJIbTaT HepapXMYeCKUX B3aMMOJCHCTBHI TeHoB. BimsHue Ha 3MOpHMOHANbHOE Pa3BUTHE
pasInYHbIX (PAKTOPOB OKPY’KAIOLIEH CPEbl.



Poct u pa3Butne )uBOTHBIX. [locTomMOproHanbHbIi niepuo. [IpsMoe u HenpsiMoe pa3BUTHE.
PazButue ¢ Meramopo3om y OECMO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. buojormueckoe
3HAQUYEHHE NPSIMOr0 W HENPSIMOro pPa3BUTHS, UX pPacOpocTpaHEeHUE B mnpupone. Tumbel pocra
JKUBOTHBIX. DaKTOPBI PETYJSIIIUU POCTa >KUBOTHBIX M yenoBeka. Craguu mocTaMOpHOHAIBHOTO
pa3BUTHS y KUBOTHBIX M uenoBeka. Ilepmonbl oHTOreHesa uvenoBeka. CTapeHHE U CMEPTh Kak
OMOJOTrNYECKHE ITPOLIECCHI.

Pa3smuo)xeHune u pa3Butue pacteHuil. 'amerodut u cnopodur. Melio3 B )KU3HEHHOM ITUKIIC
pactenuii. O6pazoBanue crop B mporecce Meiosa. ['amerorenes y pactenuid. Omio10TBOpEHHUE U
pa3BUTHE PACTUTENIBHBIX OpraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pPAaCTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJsIIUU OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpanuu

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

Tabmuubl 1 cxembl: «BereratuBHoe pa3sMHOXeHHE», «THIBI OECroIoro pazMHOKCHHI,
«Pa3MHOXEHHE XJTaMUJOMOHAIbY, «Pa3zMHOXKeHUe 3BriIeHb», «Pa3MHOXKEHHE TUIPBDY, «Meno3y,
«Xpomocombl», «I'amerorenes», «CTpoeHue SHLEKIETKH U criepmaTo3ona», «OCHOBHbIE CTauu
oHTOreHe3a», «lIpsimoe u Henpsmoe pazBuTHe», «Pa3BUTHE MaliCKOro KyKa», «PazButue capaHumy,
«Pa3Butue marymku», «J/{BoiiHOE OIUIOJOTBOPEHHE y IIBETKOBBIX pacTeHuil», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYJOJIbHBIX pacTeHUi», «KM3HEHHBIN LUK MOPCKOW KaIycThDy, «KH3HEHHBIH
UK MXay, « KU3HEHHBIN [IUKJI MAIOPOTHUKAY, < KU3HEHHBII UK COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpEnaparhl SUIEKIETOK U CIepMaTO30UI0B,
Mozelb «L{uKIT pa3BUTHS JIATYIIKIY.

IIpakTuyeckas padora «CTpoeHUE OPraHOB Pa3MHOKEHHS BBICIIUX PACTEHUID.

Tema 11. 'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M U3MEHYNBOCTH OPraHU3MOB

HcTtopust craHOBIEHUS U Pa3BUTHA TeHETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHbIX Yu€HbIX B pa3Butuu reHetuku. Pabotsl H. K. Konsnosa, H. U.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHYECKUE MOHATUA U CHUMBOJIBI. |'OMOJIOTMYHBIE XPOMOCOMBI, aJlI€JIbHbBIE
TeHBbI, aJbTepHATUBHBIE TPU3HAKH, JIOMWHAHTHBIM ¥ PpELECCUBHBIM MPU3HAK, TOMO3HIOTa,
reTepo3UroTa, YWCTas JHHUS, TUOpUABI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJbI TEHETUKHU:
rUOPUA0IOTHUECKUM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JleMoHCTpanun

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXeMBbI CKPEITUBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiit 3aKk0H MeHaens — 3aK0H eIMHO00pasusi THOPUIOB
nepBoro nokoisieHus. [IpaBuno nomunupoBanusi. Bropoit 3akoH MeHaenss — 3aK0H pacIIeTIeHHs
npu3HaKoB. LluTonornueckre 0OCHOBbI MOHOTHOPUIHOTO CKpeluBaHus. [ unoreza 4McToTh raMer.

AHanu3upytollee ckpeuuBanue. [IpomexxyTouHblil XapakTep HacieaoBaHus. Pacuierienue
MPU3HAKOB MIPU HEMTOJIHOM JTOMHUHUPOBAHHH.

JurubpunHoe ckpemuBanue. Tpetuii 3akoH MeHaens: — 3aK0OH HE3aBUCHMOTO HACJIETOBAHHS
npu3HaKoB. Lluronornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruienHoe HacnenoBaHue mpusHakoB. Pabotel T. Moprana. CueruieHHOe Haciel0BaHHe
T€HOB, HAPYUIECHUE CIETUICHUS MEX1y TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHH3M OIpEAeNieHUs] MoJjia. AyTOCOMBI U TMOJOBbBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbIl Moji. ['eHeTndeckass CTPyKTypa ITOJIOBBIX
xpoMocoM. HaciienoBanue Mpu3HAKOB, CLCTUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. llneldoTponus — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHbIN —amienu3M. B3auMmoneicTBUe HeayulelbHBIX TeHOB. KOMILIEMEHTapHOCTb.
Onwucra3s. [Tonmnmepns.

I'eHeTdyecKUi KOHTPOJIIb pPa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TakKkKe
(bU3HONIOrMYecKUX IMPOLIECCOB, MOBEACHNUS U KOTHUTUBHBIX (pyHKUMN. ['eHeTHUecKkne MeXaHU3MbI
CUMOMOTCHE3a, MEXAHW3MbI B3aUMOJCHCTBUS «XO3SUH — MapasuT» U «XO3IUH — MHUKPOOHOMY).



['eHeTHYeCcKHEe acmeKThl KOHTPOJISI M M3MEHEHHsI HAaCJIEICTBEHHOW HWH(POPMAIMK B TOKOJICHHIX
KJIETOK U OPTaHU3MOB.

JleMoHCTpauMu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmumpl u cxembl: «IlepBblii U BTOpOH 3akoHBI MeHaens», «Tpetuit 3akoH MeHaems»,
«Ananuzupyroniee ckpenuBanue», «Hemnomnoe pomuHupoBanue», «CLEIMJIEHHOE HACJEeIOBaHUE
MIPU3HAKOB Yy Apo3oduiiely, «['eHeTnka moma», «Kapuorun venosekay, «Kapuotum apo3oduib,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaeincTBue reHoB.

OOGopyaoBaHue: MOJETb I JEMOHCTPAIIMM 3aKOHOB €IMHOOOpa3usi THOPHAOB IEPBOTO
MOKOJICHHSI W pACIICIUICHUS IPU3HAKOB, MOJEIb Ui JIEMOHCTpAlMM 3aKOHA HE3aBUCHUMOTO
HACJICIOBAHUSI MPU3HAKOB, MOJEINb JUISl JIEMOHCTPAIIMU CIEIUICHHOIO HACIEIOBaHMS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{pozodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPCIIMBAHHS Y
JPpO30(HITBD).

IIpakTuyeckass padora «l3yueHue pe3ynbTaTOB JIUTHOPUIHOTO CKPEUIUBAHHS Y
TPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue reHotuna W cpensl npu  GopmupoBaHuEM (GeHOTHNA. M3MEHYHBOCTH
npu3HakoB.  KayecTBeHHbIE M KOJMYECTBEHHbIC  TpPU3HAKU. Bujapl  M3MEHUYMBOCTH:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MoaudukanoHHas M3MEHYMBOCTh. Poib cpenbl B ¢GopMHpOBaHUM MOAMGPUKAITMOHHON
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuanumoHHbI psini M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUNBOCTH.

I'eHoTunuueckas wu3MEHYMBOCTE. (CBOMCTBA T'C€HOTUIIMYCCKONM HM3MEHUMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHasT M3MEHYMBOCTh. MeH03 W MOJOBOW MPOIECC — OCHOBAa KOMOWHATUBHOMU
U3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHWU T'€HETHYECKOTO pa3HOOOpa3us B
npeaenax OJHOro BUA.

MyTaimonHass HM3MEHYMBOCTh. Buapl MyTaluili: TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W WHIYIMPOBAaHHBIE MyTaluu. SAepHbIE W UUTOIUIA3MATUYECKUE MYTaIlUH.
ComMaruueckre W MOJOBble MyTanuu. [IpuunMHBI BO3HUKHOBEHUs MyTauui. MyTareHbl W HX
BIIMSHUE HA OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IMpoOIlecca. 3aKOH TOMOJIOTHUYECKHUX
psagoB B HacinencTBeHHoi wu3MmeHunBocTH (H.M. BaBunoB). BHesnepHas HW3MEHYMBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, POJb INUSEHEMUYeCKUX (HaKkmopos 8 HAC1e008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

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

Tabmuiel u  cxembl: «Buabl u3MeHYHMBOCTHY», «MoAH(UKAIIMOHHAS W3MEHUHUBOCTHY,
«KoMOuHaTHBHAsT U3MEHUYHUBOCTHY, «Meno3y, «OmnonoTBopenney», «I'eHeTndeckue 3abo0aeBaHUS
yesnoBekay, « Buasl myranuin.

OOopynoBaHue: JKUBBIE W TepOapHbIE DK3EMIUBIPHl KOMHATHBIX PACTCHHH, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3NUYHBIMUA BUJAMU U3MEHUYUBOCTH.

IIpakTuyeckas padora «MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKAa Ye/I0BEKA

Kapuotun denoBexka. MexayHapogHas MporpaMma HUCCIEIOBAHHMS TE€HOMAa YeJIOBEKa.
MeTonbl M3y4YeHHs] TEHETHKH YelIOBEKa: IeHeallOTWYeCKUH, ONM3HEIOBBIN, IUTOT€HETUYECKHHA,
MOMYJISIIUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIPpHO-TeHeTHYeCKHil. COBPEMEHHOE  OIpEEIeHUE
TE€HOTHIIA: TOJHOIT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM uunciie ¢ noMoupro [11P-
ananm3a. HacnencrBeHHsle 3a00yieBaHusl YelloBeKa. [ €HHbIE M XPOMOCOMHBIE OOJIE3HU YETIOBEKA.
bone3nn ¢ HaciaeACTBEHHON MpPEeApPaCHONOKEHHOCThIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
MPEAOTBPAIICHUH M JICYCHMH TEeHETUYECKMX 3a00JIeBaHWI YeloBeKa. MeanKo-TeHEeTHIEeCKOe
KOHCY/IbTUpOBaHHE. CTBOJIOBbIE KJIETKH. [IOHATHE «Tr€HETUYECKOro rpys3ay». DTHYECKUE ACIEKThI
MCCJIEIOBaHMI B 00JIACTH PEeIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBILIEHHOW UYYyBCTBUTEIBHOCTH YeEJIOBEKa K (U3NYECKOMY H
XMMHUYECKOMY 3arpsi3HEHUIO OKpY Karolel cpelpl. ['eHeTnueckas nmpeapacnoiokeHHOCTh YEI0BEKa
K MaTOJIOTUSAM.

JleMoOHCTpanuu

Tabmuupel u cxembl: «Kapuortun uyenoBeka», «MeToapl HM3y4YeHHs] T€HETHKH YEJIOBEKay,
«I'enernueckre 3a00JI€BaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaB/IeHHE U aHAJIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi M CeJCKUMs. 3apoKACHUE CelIeKIMU M JoMecThukanuu. Yuenue H. U.
Baunosa o LleHTpax NMpouCX0oXIEHHUSI 1 MHOT00Opasusi KyJIbTYPHBIX pacTeHuil. Poib cenexknuu B
CO3JJaHUU COPTOB PACTEHUH W MOPOJ KUBOTHBIX. CopT, Mopoja, mTaMM. 3aKOH FOMOJIOTHYECKHUX
psANOB B HaciencTBeHHOW u3meHumBoct H. M. BaBuioBa, ero 3HaueHue i CEJICKIIMOHHOU
paboTHI.

MeTtonbl ceneKIMOHHOW padoThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM M MHAMBHYaJIbHBIN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. McnbeiTanue mnpousBoauTened mo moromMctBy. OTbop 1o
TEHOTHITY C IIOMOIIBIO OIEHKH (J)EHOTHIIa IOTOMCTBA M OTOOp IO T€HOTHUITY C TIOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PaguanuoHHBIA U
XUMHUYECKH MyTareHe3 Kak MCTOYHMK MYyTalMd y KyJbTYpHbIX (OpPM  OpPraHu3MOB.
Hcnonp30BaHnEe F€HOMHOTO pelakTUpOoBaHUsI U MeTo 0B pekoMmOuHaHTHBIX JIHK mig nomyuenus
MCXOJIHOTO MaTepuaa Jijisi CEJIeKIUU.

[Tonmyyenune  nmonumuiouaoB.  BuyTrpuBumoBas  rubpuamsauus.  biauskoponcTBeHHOE
CKpellMBaHue, U HHOpuAMHT. HepoacTBeHHOE CKpelIuBaHue, Wk ayTOpuAuHT. ['eTepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuunu. Otmanénnas rubpuamsanus. [Ipeomonenue
Oecrioivsg MEXBHAOBBIX THMOPHAOB. JlOCTH)KEHUSI CENeKIMU PACTeHUN M KUBOTHBIX. «3enénas
DesoNIoYUAY.

CoxpaHeHHMe M HM3y4YEHHE TE€HETUYECKHX PECYpCOB KYJIbTYPHBIX PAaCTEHUM U HUX IJUKUX
ponuyei uisi co3JaHusl HOBBIX COPTOB UM TMOPHJIOB CENbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YNpaeleHue 2eHeMmudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YETIAX VIVUULCHUS] CYUYECMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycne ¢ NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, Nepedosbix uoeli U
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpersr: H. U. Basunos, M. B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykpsnenko, b. JI.
Acraypos, H. bopanoyr, /I. K. benses.

Tabmuupl u cxembl: «LeHTpbl TPOMCXOXKAEHUS U MHOTrooOpa3usi KyJbTYPHBIX PacTEHUII»,
«3aKOH TOMOJIOTMYECKHX PSAOB B HACIEICTBEHHOM W3MEHYMBOCTH», «METOIBI CEJIEKIUN»,
«Otnanénnas rubpuanzanus», « MyTtareses.

IIpakTyeckas padora «/3ydyeHne METONOB CENEKIIUN PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHui.

IKcekypeusi «OCHOBHBIE METOJIBI U JIOCTHIKEHUS CEJEKLUU PAacTeHMH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIM y4YacTOK, B TEMJIUYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O IIEHTPa)».

Tema 16. BUOTEeXHOJIOTUA M CHHTeTHYeCKasi OMO0JIOTHUsA

OOBeKThl, HUCHOJb3yeMble B OHOTEXHOJOTHH, — KJIETOUHbIE W TKaHEBBIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, MX XapakTepUCTHKa. TpaJulMOHHAas OHOTEXHOJOTHS: XJieOoleyeHue,
MOJIyYeHHE KHCIOMOJIOYHBIX IMPOAYKTOB, BHHOnENUWE. MukpoOuonoruueckuii cunte3. OOBEKTHI
MUKpoOrosiornyeckux TexHosaoruii. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Cozlanue  TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 TIOJyUYEHUSI OpraHU3MOB U UX KOMIIOHEHTOB, COJIEpPKAIIUX HE
BCTpEYarolecs B IpUpojie OMOCUHTETUYECKUE Ty TH.

Kierounas unxeHepus. MeTonpl KyJbTypbl KIETOK W TKAHEM pPAaCTEHUHW W KUBOTHBIX.
Kpuobanku. Comaruueckas ruOpuamzanus M coMaTH4eckuid sMmOpuoreHes3. Mcmomnb3oBaHue
TrariOnJIOB B CEJIEKUUU pacTeHuil. [lomyuenue MoHOKIOHANbHLIX aumumen. Hcnonvszosanue
MOHOKIOHANbHBIX U NOIUKIIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJAOTBOPEHHUE.



PekoHCTpyKIMS AWLEKIETOK U KJIOHHUPOBAHHUE KMBOTHBIX. MeETO/ TpaHCIUIAHTALMHU AJI€p KIIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U  MUKDOKIOHANLHO20 — DA3SMHONCEHUS
CeNbCKOXO3AUCNEEHHBIX KYIbIYD.

XpOMOCOMHAsi M TE€HHas WHXeHepus. VICKyCCTBEHHBII CHHTE3 I'€Ha M KOHCTPYHpPOBaHUE
pekomOunanTHbIX JIHK. Cozdanue mpanceennvix opeanuszmos. JIOCTHIKEHHS W TICPCIICKTHUBBI
XPOMOCOMHOW U T€HHON MH)KEHEPHUU. DKOJIOTUYECKUE U ITUUECKHUE ITPOOJIEMbl TEHHOW HHKEHEPUU.

Menununckue OouorexHosorun. [loctreHomuas mudposas menunmua. [TIP-auarnocruka.
MeTaboOMHBIN aHAIN3, TEHOIICHTPUICCKUI aHAIM3 MPOTEOMa YEJIOBEKa ISl OICHKU COCTOSHUS
ero 3/10poBbs. Vcnonb3oBaHue CTBOJIOBBIX KIIETOK. TapreTHasi Tepamnus paka. 3D-O0nonHxeHepus
Ui pa3paboTKu (pyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3JaHMs KOMILJIEKCHBIX
TKaHEeW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOTrO OMONMPHHTHUHIA W cKapdoIauHra Ui pelieHus
3a71a4 NEPCOHATU3UPOBAHHON MEIULIUHBI.

Cozlanue BEKTOPHBIX BakIMH C ILENbl0 OOecreueHuss KOMOMHMPOBAHHOW 3alUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHMe MOJEKYJSIPHBIX MeXaHM3MOB (yHkiuoHupoBanus PHK-
CoOJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuis! u cxeMsl: «Vcrnonbp3oBaHHE MUKPOOPTaHU3MOB B IIPOMBIIIUIEHHOM MTPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «['eHHass HHKEHEPUD».

IIpakTuyeckas padora «l3ydyenne o0bEKTOB OUOTEXHOIOTUNY.

IKkekypeusi «bruorexHonorus — BakHEWIas MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOyYarOIIMMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PpE3yJbTaTOB OCBOCHMSI IPOrpaMMBbl 1O OHOJIOTUU BbIICIICHBI
CJICAYIOUINE COCTABIIAIONINE: OCO3HAHNE 00YUAIOIUMHCS POCCHICKOMN IPa)K1aHCKOW NICHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEACIICHUIO, HaAlUuyue MOMueayuu K
00yuYeHHIO OMOJIOTUH, YereHanpasienHoe pa3eumue BHYTPEHHUX YOSKICHUN TUYHOCTH HAa OCHOBE
KITFOUEBBIX EHHOCTEH U UCTOPUUECKUX TPATUIMI pa3BUTHsI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCb
u cnocodonocmv O0y4alOIIMXCS PYKOBOACTBOBATBCA B CBOEH JIEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, TPUCYIIUMHU CHUCTEeME OHOJIOrMYecKOro oOpa3oBaHUs, Haiuyue
NpagoCco3HaHUs IKOJIIOTUYECKON KYJIBTYPBl, CHOCOOHOCMU CMA8ums UEIU U CTPOUTH KU3HEHHBIC
IIJIaHBI.

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHS MPOrpamMMbl IO OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHHUTATEIbHOW NEATEIHHOCTH B COOTBETCTBHHM C TPAJAULMOHHBIMU POCCUHCKUMHU
COIIMOKYJIbTYPHBIMH, MCTOPUYECKHUMH U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHSATHIMH B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAaHHSI W CaMOpPA3BUTHS, Pa3BUTUA BHYTPEHHEW MO3WMLMM JIMYHOCTH, MAaTPUOTH3MA U
YBaXEHUA K 3aKOHY U INPABONOPSAAKY, YEIOBEKY TpyJda MU CTaplIEeMy IOKOJEHHUIO, B3aHUMHOTO
YBOXKCHHSI, 0EPEIKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIICIAHIO U TPATUIIUSM MHOTOHAIIMOHAIBHOTO
Hapoa Poccuiickoit denepanuu, Npupoie U OKPYyKarollen cpese.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenmera «buosorus» AOKHBI OTpaxarb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
NO3UIMEN JTNYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALW, TO3UTUBHBIX BHYTPEHHUX YOeXKIECHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM LIEHHOCTSIM POCCHIICKOT0 00IIecTBa, pacuIMpeHne KU3HEHHOTO
OIBITA U OIIBITA JEATEIBHOCTH B IPOILECCE PEeANN3alM OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU
JIEATETbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMKM  OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U 0Osf3aHHOCTEH, YBa)KEHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH IEATENLHOCTH MPU CO3JaHHH Y4YEOHBIX MPOEKTOB,
penieHun yueOHbIX U MTO3HABATENIbHBIX 3a]1a4, BHIITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh OIPENEIATh COOCTBEHHYIO MO3UIIMIO 110 OTHOLICHHUIO K SBJICHUSM COBPEMEHHOM
JKHU3HH U OOBICHSTE €€;

YMEHHE yUUTHIBATh B CBOMX JCUCTBUIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO B3aUMOACHCTBUS
JOJIeN ¢ pa3HBIMU YOKICHUSAMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COIIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B THIpOIlECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
ITO3HABATEJIBHBIX U UCCIIEIOBATENBCKHX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHHIO ONIIOHEHTOB
pu 00CYX/IEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTh K T'YMaHHUTAapHOU W BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKOW TPAKTAHCKOW HACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HapoOJy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepe] PoauHON, ropaoCTH 3a CBOM KpaH, cBO0 Poauny,
CBOM SI3BIK U KYJIBTYPY, IIPOILIJIOE U HACTOSIIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIEHUE K NMPUPOJHOMY HACIEAUIO U NMaMITHUKAM MPUPOABL, TOCTUKEHUAM
Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJICHHUE U PAa3BUTUE OUOJIOTHH,
NMOHMMAHUS 3HA4YeHUs OWOJIOTMM B TO3HAHMM 3aKOHOB MPUPOJIBI, B JKW3HM YEJIOBEKa U
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTh K CITyEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 32
€ro cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:



OCO3HAHUE JYXOBHBIX LICHHOCTEH POCCUNCKOTO HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAlLI0 ¥ MPUHUMATh OCO3HAHHBIE PEILEHMs, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy Iy1Iero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEINSM, CO3/IaHHUI0O CEMbU Ha OCHOBE OCO3HAHHOI'O
IPUHATHS LEHHOCTEH CEMEMHOM XKU3HU B COOTBETCTBUHU € TPaJULUAMU Hapo1oB Poccnn;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

JCTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas 3CTETUKY ObITA, Hay4yHOIO M TEXHHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLIEHMI;

IIOHMMAHHE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIDKEHUIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSBIISTH
KauyecTBa TBOPYECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHusA, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLNOHAJIBHOIO
OJ1aronmoJryymsi:

NOHMMaHHUE W peaju3alys 340poBOro u 0e30macHOro odpasza KM3HH (30pPOBOE NHTAHUE,
COOJIIOJIEeHHE TMTMEHUYECKHX IMpaBWJl U HOPM, COAJaHCUPOBAHHBIA PEXHUM 3aHATHUM U OTABIXA,
peryisipHas pu3u4ecKasi akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOILICHHS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

NOHMMAHNE LIEHHOCTH NPAaBUJI UHAUBUAYAIBHOIO U KOJUIEKTUBHOTO O€3011aCHOTO MOBEIEHUS
B CUTYalUsAX, YTPOKAIOLIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME TIOCIEACTBHIA W HENPHUATUS BPEAHBIX NPUBBIUEK (YHOTPEOJICHUS aJIKOTOJIs,
HapKOTHKOB, KypeHHUs);

6) TpyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTb K AaKTHBHOM JI€ATEIbHOCTU TEXHOJOTMYECKOW M COLMAIIbHON HAIpaBIEHHOCTH,
CHOCOOHOCTh MHUIIUUPOBATH, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHATH TaKyIO JESTEIbHOCTD;

MHTEpEC K pa3Iu4HbIM cdepaM NpoPecCUOHANbHON IEsTeNbHOCTH, YMEHHME COBEpILATh
0CO3HaHHBII BEIOOP OyAyIIel Mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IaHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSKEHUH BCEH
KU3HU;

7) IKOJIOTM4€eCKOT0 BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeco00pa3HOe OTHOIIEHHE K MPHUpPOJe KaK MCTOYHHMKY XH3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTHYECKOW KYJBTYphl: NPHOOPETEHHE OIbITa IJIaHWPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IMOCJIEICTBUM ISl OKpY KarOIIeH CpeJibl;

0CO3HaHME TTT00AIBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0ieM U MMy Tel ux pelieHus;

CIIOCOOHOCTH UCHOJIB30BaTh IpHOOpETaeMble IPU U3yUEHUN OUOJIOTUH 3HAHUSI U YMEHUS IIpU
peleHny Mpo0OJieM, CBSI3aHHBIX C PALMOHAIBHBIM IMPHPOJIONONIB30BAaHUEM (COOIIIO/IEHHE MpaBUIl
MOBE/ICHUS B NIPUPO/IE, HAIIPABJIEHHBIX HA COXpaHEHUE PaBHOBECHS B SKOCHUCTEMAaX, OXpaHy BHUJOB,
sKOCHCTEM, Orochepsl);

AKTHBHOE HENPUITHE NEUCTBUM, IPUHOCAIIUX BPEIl OKPYIKAIOIIEH PUPOTHON Cpesie, yMEHNE
IPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEIIPUHUMAEMBIX JTEHCTBUNA U
MpeoTBpallaTh UX;

HaJIMYME Pa3BUTOrO OSKOJOIMYECKOIO MBIIUIEHHS, SKOJIOIMYECKON KyJIbTYpbl, OIBITA
NEeSTENIbHOCTH ~ DKOJIOTUYECKOM  HAmNpaBIE€HHOCTH, YMEHHsS  PYKOBOACTBOBAaThCS HMMH B
NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBbHOM NPAKTHKE, TOTOBHOCTM K YYacTHIO B
MIPaKTHYECKON AEATEIbHOCTH SKOJIOTHYECKONW HAIIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM W OOIIECTBEHHON NPAKTHUKH, OCHOBAHHOTO Ha JUANOre KYJbTYp, CIIOCOOCTBYIOILETIO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIUCHCTBOBAHUE SI3BIKOBOM M YUTATEIBbCKON KYJIbTYpbI KaK CPEJCTBAa B3aUMOACUCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHHE CIEHUPUKNA OMOJIOTMM KaK HayKd, OCO3HaHMA e€¢ poiaud B (POpPMHUPOBAHUH
paLMOHATIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JJaHUM LIEJOCTHOIO MPEACTABICHUS 00 OKpY’KaroIleM



MHpE KaK O €IMHCTBE IPUPObI, UEJIOBEKA M OOIECTBA, B IO3HAHUH NPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHUH MpoOJieM COXpaHEeHUs PUPOJIHOTO PAaBHOBECHS,

yOexIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHOW LMBMIM3ALMU: 00ecCHedeHUs
HOBOI'0O YpPOBHA pa3BUTUA MCAWLMUHLBI, CO3JaHUC IICPCICKTHBHBIX 6HOT€XHOHOFHﬁ, CIIOCOOHBIX
pelaTtb pecypcHble MpoOJIeMbl pa3BUTHs YEJIOBEYECTBA, MOMCKA IMyTeH BbIXOJAa M3 INI0OAIBHBIX
HKOJIOTHYECKUX IMPOoOJieM U oOecreueHus Mmepexoja K YCTOHYMBOMY DPa3BHTHIO, PALMOHATBHOMY
UCIIOJIb30BAaHUIO PUPOIHBIX PECYpPCcOB U (YOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HHU;

3aMHTCPCCOBAHHOCTL B IMOJYUCHUH OMOJIOTHYECKUX 3HAHUU B OeJIAX ITOBBIIICHUA 06H.[Cﬁ
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (DyHKIMOHAJIbHON
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoit pu u3y4yeHun OUOJIOTHH;

IIOHUMaHHME CYIIHOCTH METO/0B II03HAHMs, HCIOIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  HCIIOJIb30BaTh IOJIydaeMble 3HAHHUS JUIS aHanmu3a W OOBSICHEHUS SBICHUH
OKpY’)KalOLIer0o MHpa M IPOUCXOMALIMX B HEM M3MEHEHUH, yMeHue JenaTb OOOCHOBaHHbIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIOIIHUXCA JAaHHBIX C LOCJIbIO MOJYYCHUSA
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIIOIB30BATh OMOJIOTMYECKHE 3HAHUS AJIs PELICHUs TPOOIeM
B PEAJIbHBIX )KU3HEHHBIX CUTYaALUX;

OCO3HAaHHUE ILICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, T'OTOBHOCTb OCYHICCTBJIATL INPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHIUBHIYaJIbHO U B IPYIIIIE;

FOTOBHOCTb M CIIOCOOHOCTb K HENPEPBIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyY€HMIO HOBBIX 3HaHUM 1O OHOJOIMM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSAMU.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeaqmeTHble pe3ysbTaThl OCBOEGHUS Y4eOHOro mnpeaMera «bHOJOrHs» BKIIOYAIOT:
3HaYMMble s (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIOUIMXCS  MEKIMCUUIUIMHAPHBIC
(MexmnpenMeTHbIe) O0IeHayYHbIE TOHATHUS, OTPaXKAIOIIKe LEJIOCTHOCTh HAyYHOW KapTUHBI MUpa U
crnenupuKy METOJOB IO3HAHMSI, MCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax (BELIECTBO, dHEPrusd,
SBJICHHE, IPOIIECC, CUCTEMa, HayuHbIH (DaKT, IPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIIEIOBaHNE, HAOJIO/IEHUE, M3MEpPEHHEe, IKCIEPUMEHT U JApYyTue); YHHUBEpPCAIbHbIE Y4yeOHbIE

JEUCTBUSA (mo3HaBaTeNIbHBIE, KOMMYHUKAaTUBHBIE, PETyIATUBHEIE), obecrneunBaroIIne
dbopmupoBanre (YHKIIMOHATBHOW TPaMOTHOCTH M COIMAJIBHON KOMIETCHIIMH OO0YYarolIuXCs;
CHOCOOHOCTh oOyJaronuxcs HCIIOJIb30BAThH OCBOCHHBIE MEXKIUCLUIIIIMHAPHBIE,

MHPOBO33PECHUYECKHE 3HAHUS M YHUBEpCaJIbHbIE Yy4eOHbIE JEUCTBUS B TO3HABATEIBHOU W
COLIMATILHOM MTPaKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YPOBHE CpeIHEro o0mero oOpa3oBaHHsS Y
oOydaromierocss OyayT cQOpMHUpPOBaHBI MO3HABATENIbHBIE YHUBEpCaIbHbIE Y4ueOHbBIC EHCTBUS,
KOMMYHHMKATHBHbIE YHUBEpPCAIbHbIE yUeOHbIE AEHCTBUS, PEryJISITUBHbBIE YHUBEPCAIbHbIE YUECOHbIE
NENCTBUS, COBMECTHAS 1€ATEIbHOCTb.

MetanpeaMeTHbIE Pe3yJIbTaThl OCBOSHHUS IPOTPAaMMBI CpPEAHETr0 OOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l MOo3HaBATC/JIbHBIMU HeﬁCTBHHMHZ

1) 6a3oBble JIOTHYECKHUE [1eiiCTBHS:

CaMOCTOSITENILHO  (POPMYJTUPOBATh M aKTyaJM3UpOBaTh NPOOJIEMy, paccMaTpHBaTh €&
BCECTOPOHHE;

HCIIOJIB30BaTh NP OCBOCHUU 3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIIICHUA (aHaﬂma, CHHTE34a,
CpaBHEHHMs, KiacCUpUKaluu, OOOOIIEHHs), pPACKPBIBATh CMBICT OWOJIOTMYECKUX TOHSATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU MOHSATUSMU);

OTpeAeNaTh e MACSITeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU KX JIOCTHDKCHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIONIb30BAaTh OWOJIOTUYECKUE TOHATHS IS OOBSICHeHHS (AKTOB W SBICHHHA >KMBOU
MIPUPOJIBI;

CTPOUTDH JIOTUYCCKHUC PACCYKIACHUS (I/IHI[yKTI/IBHBIe, ACAYKTUBHEBIC, I10 aHaJIOFPIPI), BBIABIIATH
3aKOHOMEPHOCTH U TMPOTUBOPEUHS B pacCMaTpUBAEMBIX SIBICHUSX, (HOpPMYIHpPOBaTH BBIBOABI U
3aKJTFOYCHHUS,



IPUMEHATh CXEMHO-MOJENIBHBIE CPEICTBA Ul MPEACTABICHUS CYILECTBEHHBIX CBS3€H U
OTHOIICHUHA B H3Yy4aeMBIX OHOJOrMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEYM pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOUYHHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepHaIbHBIX U
HeMaTepHUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE pE3YJITATOB LIEJISAM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;

KOODJAMHUPOBATb M BBIIOMHATH pPabOTy B YCJIOBUSAX PEAITBHOTO, BHPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

BJIAJICTh HABBIKAMU Y4YEOHO-MCCIENIOBATEIbCKOW M MPOSKTHOM NESATEIBbHOCTH, HaBBIKAMH
paspenieHuss mpodieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOZOB
pelIeHUs] IPAKTUUECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/IOB IT03HAHUS;

UCIOJIb30BaTh pa3IMYHbIC BUJbI JEATEIBHOCTH [0 IIOJyYEHHI0 HOBOIO 3HAHMS, €ro
MHTEPIIPETallUY, NMPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Y4EOHBIX CUTYallUsX, B TOM 4YHCIE IpU
CO3JIaHUH Y4EOHBIX U COLIMATIbHBIX IPOEKTOB;

(dopMupOBaTh Hay4YHBIH THUIl MBILUICHUS, BJIAJIETh HAYyYHOM TEPMHUHOJIOTHEH, KIIFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBCHHBIC 3a/adll B 0Opa30BaTCIbHON JACSITEILHOCTH U
KU3HEHHbIX CUTYallUsX;

BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBA3HM U aKTyaJU3UpOBATh 3ajjauy, BbIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOUTh apryMEHTBI JJIs JOKa3aTeIbCTBA CBOUX YTBEPXKIECHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS;

aHaAJIM3UPOBATh MOJIY4YEHHBIE B XOJI€ PELICHUs 3a/laud Pe3yJIbTaTbl, KPUTHUECKU OLIEHUBATb
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh 1I€JICHANPABICHHBIH TMOUCK IEpeHOca CPEICTB U CIOCOOOB JEWUCTBUS B
npo¢eCCHOHATIBHYIO CPEAY;

yMETb  MEPEHOCUTh 3HaHMs B  TIO3HABATEJIbHYHD W  IPAKTHUECKYI0  00JacTH
KU3HEJEATEIIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTh HOBBIE MWJEH, INpeajaraTb OpPUTMHANbHBIE TMOAXOJIbl M pELICHUS, CTaBUTbH
po0JIeMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAThCS B Pa3IMYHBIX HCTOYHUKAX HHPoOpManuu (TekcTe ydeOHOro mocoOus,
HAYYHO-TIONYJISIPHON JUTEepaTrype, OMOJIOTMYECKUX CIIOBApsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHanM3UpoBaThb HMH(POPMALMIO PaA3IUYHBIX BHIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynMpoBaTh 3alpochl U MPUMEHSITh pa3IMYHbIE METOAbl MpU TOUCKE U oTOOope
O6uonornyeckoit HHGopMaIK, He0OX0IUMOM JJIS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

NpUOOpeTaTh OMNBIT HCIOIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPUIECHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS PA3INYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMaNbHYIO (GOpMYy TMpeACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

WCIIOJIh30BaTh HAyYHBIA S3bIK B KA4eCTBE CpEACTBAa NpH paboTe ¢ OMOJIOTHYECKOMH
uHpopMaluel: NMPUMEHATh XUMHUYECKHE, (U3NYEeCKHe M MaTeMaTH4yeCKHe 3HAKU M CUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, HWCIOIB30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMU  PAClO3HABaHHUA U  3alIUTHl  HMHQOpManuH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OnJajeHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o0menue:

OCYILECTBIISATh KOMMYHHUKAIIMM BO BceX cepax jKU3HU, aKTUBHO y4acTBOBATh B AMAJIOIe UIIH
JMICKYCCHH TI0 CYIIECTBY 00CYyKaaeMoi TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATh CY>KICHHUS



OTHOCHUTEIIBHO BBIIIOJHEHUS IPEAJIaraéMoi 3aladyd, yYWUTBHIBATb WMHTEPECHl M COINIACOBAHHOCTH
MO3ULUI IPYyTrUX yYaCTHUKOB AMAJIOra WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJIbHBIE CPEJICTBA OOIICHNUS, TOHUMATh 3HAYCHHE COLMANIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHTyallMd, YMETb CMr4aTh KOH(IUKTHI U BECTH
IIEPETOBOPBI;

BJIAJCTh PA3IMYHBIMU croco0amMu OOIIEHUS W B3aMMOJCHCTBHS, MOHMMATh HaMEpPEHHS
JpYTUX JIIOJEH, MPOSBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECEAHMKY U B KOPPEKTHOW (opme
(GbopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOYKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEIICTB.

2) coBMecTHasi 1eATEJIbHOCTD:

IIOHUMaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M MHAMBUAYAIbHOW palbOThI INpH
peleHn OMOJIOruYeckoi MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATD LIEJIU COBMECTHOMN JIEATENbHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBAThH EUCTBUS
o €€ JOCTI)KEHHIO: COCTaBIATh IUIAH JIEWCTBUM, paclpencisiTbh poJu € Y4ETOM MHEHUHN
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIA/1a U KaKJOI'0 YYaCTHUKA KOMAH[bl B OOILUI pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPUSM;

npejularaTb HOBBIE IIPOEKTHI, OLICHWBATH MJEU C IO3ULUM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATD ITO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBIABICHUS IIPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4EOHBIX CUTYyalMsIX;

BbIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHMU IIeJIEBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEHCTBUSAX M TOCTYNKaxX MO OTHOLIEHUIO K JKUBOW MPHUPOJE, CBOEMY 3/I0POBBIO M 30POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBJIATh II03HABATEIbHYIO JESTEIbHOCTb, BBISBISITH IPOOJIEMBI,
CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON JEATEIbHOCTH U KU3HEHHBIX
CUTYaLUsAX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs MPoOJeMbl C YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO LIMPOKOW IPYIUIMHM B PAa3HBIX 001ACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHOM pediekcHy Kak OCO3HaHUsl COBEpPILIAEMbIX JEUCTBUN U
MBICIUTENBHBIX MPOLECCOB, X PE3yJIbTATOB M OCHOBAHUMU, UCIOIB30BATH MPUEMBI peIeKCHH A
OLICHKH CUTYaIllH, BHIOOpPA BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3ULMU APYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI



[IpenMeTHbIe pe3yibTaThl OCBOCHMSI COAEp)KaHUA ydeOHOoro mnpenmera «buomorus» Ha
yriayOnEéHHOM ypOBHE OPHUEHTHPOBaHBI Ha oOecredeHrne MpomIbHOr0 00yueHHs! 00ydaromuxcs
ouonornri. OHM BKJTIOYAIOT: crielMUYECKUE Il OMOJOTUH HAay4YHBIC 3HAHUS, YMEHHUS M CIIOCOOBI
JEHCTBUI 1O OCBOEHUIO, MHTEPIpPETAIMA M IMPEoOpa30BAHUIO 3HAHWMA, BHUIBI ACATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUI M WX NMPUMEHEHHIO B PA3IUYHBIX Y4E€OHBIX, a TaKKe B pealbHBIX
YKU3HEHHBIX cuTyauusx. [IpenMeTHble pe3yapTaThl IPEICTaBICHbI 10 TOJaM U3yUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 knacce n0OIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(bOopMHpPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB MPUPOJABI U PEHICHUU
npo0JieM paloHaIbHOTO MPUPOONONIb30BAHUS, O BKIIAJE POCCUIICKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHUCTEMOW OHOJOTMYEeCKHX 3HAaHWUH, KOTOpas BKJIKOYAET: OCHOBOIOJIATAoIINe
OMOJOTMYECKHE TEPMUHBI M TOHATUSA (KHU3Hb, KIETKA, OpraHu3M, MeETa0o0JIU3M, TOMEOCTa3,
CaMOpEeryJIsiliusl, CaMOBOCIPOM3BECHUE, HACIEICTBEHHOCTb, M3MEHUYHUBOCTh, POCT M Pa3BUTHE),
ouonornueckue Teopuu (kinerounas teopus T. [lIBanna, M. llneiinena, P. Bupxosa, xpomocoMHas
Teopusi HaciencTBeHHocTd T. Moprana), yuenust (H. M. BaBunoBa — o nieHTpax MHOrooopasus u
IIPOUCXOXKACHUS KYJIbTYpPHBIX PACTEHUN), 3aKOHbI (€IMHOOOPa3Usi NOTOMKOB NEPBOrO MOKOJIECHHUS,
pacIlerIeHHsl, YUCTOTHI TaMeT, He3aBUCUMOTO HacienoBaHus ['. MeHens, roMoIoruueckux psjaoB
B HacsieAcTBeHHOU n3mMeHunBoctu H. 1. BaBunosa), npuHIUNIbBI (KOMIIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMH METOJAaMH HAy4HOTO MO3HAHMs, HCIOJIb3YEMbIX B OHMOJOTHYECKUX
MCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKUE, U3MEPECHHE, HAOI0ICHUE, SKCIICPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHBbIE MPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHOT M DYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, B TOM 4YHUCJIE€ OakTepuil, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPIaHOB U CHUCTEM OpPraHOB PACTEHH, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIOUINX B OPraHU3Max PAacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX IPOIIECCOB: OOMEHa BelIeCTB (METabOaU3M), TIPEBPAICHHUS dHEPTUU, OPOKCHHUS,
aBTOTPO(HOTrO U TeTepoTpo(HOTO TUIIOB MUTAHUSA, (OTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, MEH03a,
raMeToreHesa, 3MOpruoreHes3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHsI, MHIUBUIYalIbHOI'O
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, I'eTEPO31ca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAy OpPraHOMJAMHU KIETKH M UX (QYHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEH M MX (QYHKIMSIMH, MEXKIY OpraHaMU M CUCTEMaMH OpPraHOB y
pacTeHU, )KUBOTHBIX U YEJIOBEKA U UX (DYHKIUAMHU, MEXy CUICTEMaMU OPTraHOB M X (PYHKIIUIMH,
MEXJly 3TarnaMyu 0OMeHa BEILEeCTB, ATallaMU KJIETOYHOTO LIUKJIA U KU3HEHHBIX I[UKIJIOB OPTaHU3MOB,
ATanamMu SMOPUOHAIBHOTO Pa3BUTHL, TEHOTUIIOM U (EHOTHUIOM, (PEHOTUIIOM U (aKTOpPaMHU CpPeabl
o0uTaHus;

YMEHUE BBISBIATH OTIMYMUTENIbHBIE MPU3HAKU >KUBBIX CHCTEM, B TOM YHUCJE PACTEHUM,
KUBOTHBIX U YEJIOBEKA;

YMEHHE MHCIOJb30BaTh COOTBETCTBYIOLIUE APTYMEHTHI, OHMOJOTMUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY ISl 0OKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHYECKUX IPYIII;

yYMEHHUE peniaTh OMOJOTHUYECKUE 3a/a4H, BBIBISATH NMPUUYUHHO-CIIECTBEHHBIE CBA3M MEXIY
UCCIIEyeMbIMU OMOJIOTMYECKUMHU IPOLIECCaMU U SIBJICHMUSIMM, J€JIaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBaHUU TIOJyYEHHBIX PE3YJIbTATOB;

yYMEHHE BBINOJHATH JIabOopaTOpHbIE M TMpaKTUYeCKue paboThl, cOOIIOJaTh IMpaBWiIa MpPH
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pPYI0BAHUEM;

YMEHHE BBIABUTATh THUIOTE3bl, MPOBEPATh MX OKCHEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys 11ebh UCCeI0BaHMs, aHATM3UPOBATH MMOJIYYCHHBIE PE3YIbTAThI U JIENIaTh BBIBO/IBI,

YyMEHHE Y4YacTBOBaTh B Y4YEOHO-HMCCIEAOBATEIILCKON paboTe MO OWOJOTHM, SKOJOTUU H
MeIUIMHe, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOINECTB, W MYyOJUYHO TMPEICTaBIATh
MOJTy4YEHHBIE Pe3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHIUSX;

YMEHHE OLIEHUBATh 3TUYECKUE acleKThl COBPEMEHHBIX HCCIeI0OBaHUN B 007acTH OMOJIOTHU U
MeAUIHMHBI (KJIOHUPOBAaHUE, UICKYCCTBEHHOE OIJIOIOTBOPEHHE, HAIIPaBICHHOE N3MEHEHUE TeHOMa 1
CO31aHHE TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHE OCYUIECTBJIATh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccHoHaNbHOU JesTeIbHOCTH B
o0nact OMONOTHH, MEAULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITBCKOTO XO3SMCTBA, MUIIEBON
MPOMBIIIJIEHHOCTH, YIIyOJIATh MO3HABATENbHBI UHTEPEC, HAMpPaBICHHBIH Ha OCO3HAHHBIA BBIOOP



COOTBETCTBYIOIIECH Mpodeccuu U MPOAOIKEHHE OWOJOTHYECKOTO OOpa30BaHUs B OpPraHU3AIMAIX
cpenHero npoheCcCHOHaTBLHOTO U BRICIIET0 00pa3oBaHUSI.
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/A.A.KupuneHko. —PoctoB H/1: Jlerunom, 2016.
10. buonorus. 9-11-e knaccel. COOpHUK OJTMMITHAIHBIX 3a/1aHUI: yqe6Ho -MeTou4ecKoe nocooue /
A.C.Canamaros. — PocroB H/[] : Jlerunom, 2019.

11. buonorus. CoopHuk 3a1a4 U ynpaxxkHeHui. 10-11 kmaccel: yued. mocobue ais obmeoopa3oBart.
opranuszanuii : yriyon. yposeub / E.H.[lembsakoB, A.H. Co6oneB. — M.: I[Ipoceemenue, 2019.
12. Peneturop no Ouonoruu : roroBumcs B EI'D u OI'D : ang mocrynaromux B METULIMHCKHE

yueOHble 3aBeneHuss / T.A.lllycranoBa. — W3a. 4-e. — PoctroB /[ : ®enukc, 2019.
13. TIlpaktuueckas Ouonoruss mis onumnuanHukoB /Ilox pen. J.A.PemeroBa. Wzn. 3-e,
HCIIPABIIEHHOE. — M.: MIIHMO, 2019.

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
http://school-collection.edu.ru/- enunas Komekuus HUAPOBBIX 0Opa30BaATEIHHBIX PECYPCOB
www.bio. Iseptember. ru — ['azeta «buonorus» «IlepBoe ceHTAOPs;

WWwWw.nature.ru - Hay4Hble HOBOCTH OMOJIOTHH;

http://college.ru/biologiya/ - OTKpBITHIN KOJUTEHK: bruonorus;

http://www.darwin.museum.ru — rocy1apcTBeHHbIH J[apBUHOBCKHIT My3eif;

http://fcior.edu.ru - ¢peaepanbHbIi IEHTP HHPOPMAITMOHHO-00pa3oBaTeIbHbBIX pecypcoB (PLIMOP)
WWW.MNr.gov.ru - CailT ¢ rocy1apcTBeHHON nH(popMalreld MUHICTEPCTBA IPUPOTHBIX PECYPCOB
PO;

www.nrc.edu.ru/est/r4/ - bBuonornueckas kapTuHa MHpa.

https://urok.apkpro.ru - bubmmoreka nuppoBoro 06pa3zoBaTEIHHOTO KOHTEHT



