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MHNOSICHUTEJBbHASA 3AIINCKA

[Tporpamma no yueOHomy nipeamery "buonorusa" (ganee - Ouonorus) Ha ypoBHE
cpenHero obmero obpa3zoBaHusl pa3paboraHa Ha ocHoBe DenepanibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit ®enepannn», PI'OC COO,
Konuenuuu mnpenogaBanus ydeOHOro mnpenMera «buoNOTHsS» W OCHOBHBIX
MOJIOKEHUH (efepaibHON paboueit mporpaMMbl BOCITUTAHMS.

VYueOusiii npeamer «buonorusi» yriayonénnoro ypoHs usydenus (10 kmacce)
ABJISIETCSI OJIHUM W3 KOMIIOHEHTOB MpeIMeTHOM obyiactu «EcTecTBeHHO-Hay4dHbIE
npeametb». CornacHo nosoxkeHussMm GI'OC COO npodunsHbie yueOHbIE TPEIMETHI,
u3ydaemble Ha YyrayOJ€HHOM YpOBHE, SBISIOTCS crnocoboM auddepeHnmanuu
oOy4eHHs Ha YPOBHE CpEIHEro oOmero oO0pa3oBaHWA W TPHU3BaHBI 00ECIICUNUTH
MIPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CpPEIHUM OOIIMM, CpPEIHUM
Mpo(EeCCHOHANIBHBIM U BBICIIMM 0Opa3oBaHHeM. B TO ke BpeMsi KaXKIblii U3 ATHX
y4eOHBIX NPEIMETOB JOKEH OBITh OPUEHTUPOBAaH Ha IPUOPUTETHOE pELICHHE
0o0pa3oBaTeNbHbIX, BOCHUTATENbHBIX W pPAa3BUBAIOLIMX 3a/ad, CBS3AHHBIX C
npodopueHTanueil o0ydarIuXcss U CTUMYJIMPOBAHMEM HHTEpEca K KOHKPETHOU
00JIacTU HAy4YHOTO 3HAHWUSI, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, SKOJOTHEH,
IICUXOJIOTHEN, CITOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma o yueOHomy npeamety "buonorus" na€t npeacrapieHue o UEIH U
3ajlayax u3yyeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOJn€HHOM YpOBHE,
ompenensier 00A3aTeNbHOE (MHBAapUAHTHOE) NPEIMETHOE COJAEpKAHUE, €ro
CTPYKTYPUPOBAaHHME II0 pa3lenaM M TeMmaM, paclpelesieHHe [0 KJaccam,
PEKOMEHIyeT IOCJIEOBAaTeIbHOCTh H3Y4YeHHMs] Y4eOHOro marepuayia ¢ y4eToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOro Imporiecca,
BO3pACTHBIX 0COOCHHOCTEN oOyvarouuxcs. B mporpamme no OMosioruu peanu3oBaH
MPUHIUI TPEEMCTBEHHOCTH C U3YYEHHUEM OMOJIOTMM Ha YPOBHE OCHOBHOT'O OOLIETrO
oOpa3zoBaHusl, OJaroaapsi 4emy MpoCMaTpPUBAECTCs HAPABJIECHHOCTh Ha MOCIIEAYIOIIEe
pa3BuTHE OMOJOTMYECKHMX 3HAHWUN, OPHUEHTUPOBAHHBIX Ha (hopMupoBaHUE
€CTECTBEHHO-HAYYHOT O MUPOBO33pPEHU, HKOJIOTUYECKOTO MBIIILIEHUS,
MPEACTABICHNUI O 30POBOM 00pa3e *U3HH, HA BOCIIUTaHUE OEPEKHOTO OTHOLIEHUS K
OKpY’Karolel MpUpoJHON cpene. B mporpamMme mo OMONOTHMU TakXe MOKa3aHbI
BO3MOXKHOCTH y4yeOHoro mpeamera «buomnorus» B peanusanuu tpedoanuii ®I'OC
COO x mIaHUPyEeMBbIM JIMYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM PE3yJIbTaTaM
oOyueHuss u B (GOPMUPOBAHUU OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOMN
NESATEIBHOCTH  OOYYalolUXCS IO OCBOCHHMIO  COJEpkKaHUS  OMOJOTHYECKOIro
oOpa3oBaHUs HA YPOBHE CpeHETO 001Iero 00pa3oBaHusl.

VYuebnniii npeameT «buosorusi» Ha ypoBHE cpeaHero o0Imero oOpa3oBaHUs
3aBepuIaeT Ouojoruueckoe oOpazoBaHUe B LIKOJIE U OPUECHTHPOBAH HA pacIIUPEHUE
U yriayOsjeHue 3HaHWi 00YyYarolUXCsl O KUBOW MPUPOJE, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOU OWOJOTHHU, dYMOPHOJIOTHH M OWOJOTUM Pa3BUTHS, TCHETUKH, CEJIEKIIHH,
OMOTEXHOJIOTHH, IBOJIOLIMOHHOTO YUEHUS U KOJIOTHH.

Wzyuyenne yueOHOro mpenmera «buonorus» Ha yriyOJIEHHOM YPOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYyYarOUIMXCA K MOCIEAYIOLEMY MOIYyYEHHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX M OpraHu3alUsX  CPEIHEro
npodeccuonanbHoro oOpazoBaHus. OCHOBY €ro COJEp)KaHUsI COCTAaBJSIET CHCTEMa
OMONOTHYECKUX  3HAHWM, TOMYYEHHBIX MPH  HW3YYCHHH  OOYy4YaIOIIUMUCS
COOTBETCTBYIOILIUX CHUCTEMATHUUYECKUX pPA3/€JI0B OHOJIOTMM HA YpOBHE OCHOBHOTO
obmero oOpazoBanus, B 10 kjaccax O5TM 3HaHMs NOJYy4yarOT pa3BuTHE. Tak,
paciMpeHsl U YriyOJieHbl OMOJIOTMUECKUE 3HAHUSI O PACTEHUSX, KUBOTHBIX, rprdax,
OaKkTepusx, OpraHU3ME YEeJIOBEKa, OOIMIMX 3aKOHOMEPHOCTAX KHU3HU, JOTOJIHUTEIHHO
BKJIFOYEHBI OHWOJIOTMYECKHE CBEJIEHUSA NPHUKIAAHONO W TIOMCKOBOIO Xapakrepa,
KOTOpPBIE MOKHO HCIIOJIb30BaTh KaK OPUEHTHPbI [UIsl MOCIEAYIOLEro BbIOOpa
npodeccun. Bo3MokHa  Takke ~ MHTErpauus — OWMOJIOTMYECKUX  3HaHUM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOJYYEHHBIMU OOYYalOIUMHUCS TPU H3YyYEHUU
($u3UKY, XUMHUH, reorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMy mpeametry "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIN U 3BOJIOLMOHHBIN NOAX0AbI K U3y4eHHI0 Onosioruu. CoraacHo
UM, H3Yy4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS >KUBBIX CHCTEM
Pa3HOrO ypPOBHS OPTraHU3allMM, OHBOJIOLNMM OPraHWYECKOTO MHpa Ha 3emile,
COXpaHEHUs1 OMOJIOTUYECKOTro pa3HooOpasus miaHeTsl. Tak, B 10 kinacce uzydarorcs
OCHOBBl MOJIEKYJIIPHOM M KJIETOYHOM OHOJOTMH, 3SMOpPUOJIOTMUM U OHOJIOTUH
pa3BUTHUS, TEHETUKU U CEJIEKIMH, OMOTEXHOJOTMHM M CHUHTETHYECKONW OMOJIOTHH,
aKTyaJM3UPYIOTCsl 3HAHMUS OOydaroIuxcsi Mo OOTaHWKE, 300JI0TUH, aHATOMMH,
(bM3HOJIOTUH YETTOBEKa.

VYyeOnslii  npenMer — «buosorus»  mpu3BaH ~ 00€CIEUUTh  OCBOEHHUE
oOy4arolmuMucsi OMOJIOTMYECKUX TEOPUH M 3aKOHOB, MJAEH, MPHUHILUIIOB U IpPaBUIL,
JIeKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHbBI MUpPa, 3HAHUU O
CTPOEHUH, MHOTrooOpa3uM U OCOOCHHOCTSX KJETKH, OpraHu3Ma, MOMYJsSLUH,
OMOLIEHO3a, YKOCHCTEMbI, O BBIJAIOMIMXCA HAYYHBIX JOCTHIKEHHSX, COBPEMEHHBIX
MCCJIEIOBAHMUSX B OMOJIOTMH, MPUKIAAHBIX acHeKTax OMOoJIorMYecKux 3HaHui. s
pa3BUTUS W TOJJAEpXkKaHHUS MHTEpeca OOydYarolIMXCcs K OWOJOTMH Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COAECPKaHUU MPOTPaMMBbI 110
OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAaHOBJICHUSI M PAa3BUTUSA TOU
WM UHOW 00J1acTh OMOJIOTHH, BKIJIAJIOM OTEUECTBEHHBIX M 3apyOECKHBIX YUEHBIX B
perIeHre BaKHEHIIINX OMOJIOTHYECKUX U AKOJIOTHYECKUX MPOOIIEeM.

enp n3ydyenus: yueOHoro npeamera «buosorus» Ha yriyOJ€HHOM YpOBHE —
OBJIaJIcHHE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAJIBHOM
OpraHU3allMM )KMBBIX CUCTEM PA3HOTO paHra U MpUOOpPETEHUE YMEHUHN HCIIONb30BaATh



3TM 3HaHuUsA B  (GOPMUPOBAaHMM HUHTEpeca K  oOmpeAenéHHoil  olnactu
npo(ecCHOHANBHON JIeATEIbHOCTH, CBSI3aHHOM C OWONOrHel, Wi K BBIOOPY
y4eOHOT0 3aBeACHUS IS IPOIOJIKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JocTikeHne 1enauM  u3ydeHus ydeOHoro npenmera  «buonorus» — Ha
yrayOaEéHHOM YpOBHE 00€CIIeUUBACTCS PEIICHUEM CIIEIYIONIUX 3a1a4:

OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl OHMOJOTMYECKUX 3HAHHUU: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUsSIX, KOHIEMIUSIX, THIMOTe3axX, 3aKOHaX, 3aKOHOMEPHOCTIX M
paBUiIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOEHHHU, MHOTO00pa3vMM U OCOOCHHOCTSX OWOJIOTMYECKUX cHUcTeM (KIIeTKa,
OpraHu3M, MOMYJISIUS, BUJI, OMOTE€0lIeH03, Onocdepa); 0 BELIAIOIINXCS OTKPBITUSAX U
COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHWE OOy4YalIMXCd C METOJaMU TO3HAHUSA KUBOM MPUPOJIBL:
HCCIIEI0BATEIbCKUMH METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM M KJIETOUHOM
Ouonoruu, -SMOpPUOJIOTUM U OWOJNOTMM Pa3BUTUS, TE€HETUKU U  CEJIEKIHH,
OMOTEXHOJIOTMH U CUHTETUYECKOM OMOJIOTUH, TAJT€OHTOJIOTHH, SKOJIOTHH ); METOJaMHU
CaMOCTOSATENIHOTO MPOBEAEHUSI OMOJIOrMYECKUX UCCIENOBaHUN B JabOpaTOpuu U B
npupoje (HabIoIeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHMUE);

OBJIaJiIcHHME  OOYyYaloOLUMHUCS  YMEHHUSMH:  CaMOCTOSITENIbHO  HaXOJUTh,
aHAJIM3UPOBaTh M UCIOJB30BaTh OHOJIOTMUYECKYI0 HH(POPMAIUIO; IOJIb30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTHE W CHMBOJIMKOM; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OWOJIOTMM M COLMAIbHO-3KOHOMUYECKMMH U  3KOJOTHYECKUMH
npo0sieMaMy 4e€JIOBEYECTBA; OLCHUBATh IOCIEACTBUS CBOCH JESITENBHOCTH IO
OTHOIIECHUIO K OKpYXarouiel MNpupoAHON cpene, COOCTBEHHOMY 30POBBIO U
3JI0POBBIO OKPYXAIOIIUX JIF0JIel; 000CHOBBIBATH M COOJIIOIATh MEPHI MTPOPHIAKTUKH
MH(DEKIMOHHBIX 3a00JI€BaHM, MpaBWIIa TOBEACHUS B MpUPOAE U oOecrneyeHus
0e30MacHOCTH COOCTBEHHOM KU3HEIEATEIbHOCTH B YPE3BbIYAWHBIX CHUTYaLHSIX
IIPUPOJHOTO U TEXHOICHHOT'O XapaKTepPa; XapaKTEpHU30BaTh COBPEMEHHBIE HAYYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCA MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
Mpollecce 3HAKOMCTBA C  BBIJAIOIIMMHUCS  OTKPBITUSAMH M COBPEMEHHBIMH
UCCJIEIOBAHUSIMU B OHMOJIOTUM, pEIIAEMBIMU €10 Mpo0JeMaMu, METOAO0JOTUen
OMOJIOTrMYECKOr0 MCCIEA0BaHUSA, MPOBEACHUS 3KCIEPUMEHTANbHBIX HCCIEIOBAHMM,
perieHuss OMOJIOTMYECKUX 3a7a4, MOJCTUPOBAHHS OHOJIOTHMUECKHX OOBEKTOB H
MPOIIECCOB;

BOCIIUTAaHUE y OOYYarOUIMXCsl [EHHOCTHOIO OTHOIIEHHWS K >KMBOW HpHUpOJAE B
LEJIOM M K OTJCNIBbHBIM €€ 00BEeKTaM U SIBICHUSM; (DOPMHUPOBAHHUE IKOJIOTUUYECKOM,
TeHETUYECKON TPaMOTHOCTH, O0IEH KyJIbTYphl MOBEAEHUS B MPUPOJE; MHTETPALUH
€CTECTBEHHO-HAYYHBIX 3HAHMIA;



npuoOpereHre  OOYyYAIOIIMMUCS  KOMIIETEHTHOCTH B PaIlMOHAIBEHOM
MIPUPOIOTIOIL30BaHNH (COOIIOICHNUE TIPABUJI TIOBEICHHS B TIPUPOJIC, OXPAHbI BUIOB,
KOCHUCTEM, Omocheprl), COXpaHEHHMH COOCTBEHHOTO 370POBbS W  30POBBS
OKpY’Karolux JiroAeH (coOmmoneHus: Mep npoduiakTUKKA 3a001eBaHuM, 00ecrieueHne
0€30MacHOCTH JKU3HEACATEIbHOCTH B YPE3BbIUAWHBIX CHUTYalUsIX MPUPOJIHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHUS OHMOJOTHYECKUX 3HAHUU W
YMEHUU B TOBCEHEBHOM KU3HU;

CO3JJaHME  yCIOBUM /i1  OCO3HAaHHOrO  BbIOOpa  oOydarouuMmucs
UHANBUYabHON 00pa30oBaTEIbHOM TPACKTOPUU, CIOCOOCTBYIOIIEH MOCIEAYIOMIEMY
npodeccoHaTbHOMY CaMOOIIPEEIICHUIO, B COOTBETCTBUU C HWHIUBUIYAIbHBIMU
WHTEpEecaMu U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4KClIO YacoB, OTBEACHHBIX HA M3yYEHHE OMOJOTUM Ha YIIIyOJIEHHOM
ypOBHE cpeniHero obiiero obpasoanus, coctapiseT B 10 kimacce — 102 gaca (3 yaca
B HEJIEIIIO).

OT16op opraHu3alMOHHBIX (OpPM, METOJOB U CPEIACTB OOyUYECHHUS OHOJIOTUU
OCYIIECTBIISIETCA C YYETOM CIEenu(PUKA €ro coaepKaHus W HAMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTMYECKOT0  O0pa3oBaHWsS B OpPTaHM3AIUAX  CPEIHETO
MPOQECCUOHATIBHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTeNbHBIM YCIOBUEM TpU 00y4YeHUU OUOJIOTHU Ha YIiyOJIEHHOM YpPOBHE
SBIISICTCSI TIPOBEJCHUE JIAOOPATOPHBIX M TMpakThdeckmx pabor. Tarke ydactue
OoOy4Jaronuxcsi B BBITOJTHECHUU TIPOSKTHBIX M y4eOHO-MCCIIEIOBATEILCKAX PadoT,
TEMaTHKa KOTOPBIX OIMPECISIETCS] YUUTEIEM Ha OCHOBE UMEIOIIMXCS MaTepUaIbHO-
TEXHUYECKUX pecypcoB u MECTHBIX MPUPOTHBIX YCIIOBHUIA.



COILEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue MNPOrpamMMBbl, BBIJICJICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyjaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpartkasi uictopusi pa3BuUTHSA
Oouonoruu. bruonorndeckrue HayKu U U3ydaeMble UMH MpoOsieMbl. DyHIaMeHTaIbHBIC,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYYHBIC UCCIIEIOBAHNS B OMOJIOTHUH.

3HaueHue Ouosorud B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptuHbl Mupa. lIpodeccun, cBs3aHHbie ¢ Ouojoruel. 3HaueHHE OUOJIOTUU B
MPAKTUYECKOM  JIESITEIbHOCTH  YEJIOBEKA: MEIUIMHE, CEJIbCKOM  XO35ICTBE,
MPOMBIIIJIECHHOCTH, OXPAHE TPUPOBI.

JlemoHCcTpauun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH, V.
lapsen, I'. Menpnens, B. U. Bepnanckuit, 1. I1. [laBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuupr u cxeMbl: «CBs3b OHMOJOTMM C JAPYTUMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTeMbI M X U3YyYeHHUE

JXuBble cUCTEMBI Kak MpeaMeT udydeHus ouosoruu. CBOWCTBA KUBBIX CUCTEM:
€IMHCTBO XHWMHYECKOTO COCTaBa, IUCKPETHOCTh W IEJIOCTHOCTh, CIIOKHOCTh U
YIIOPSAI0YEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpTraHu3aIus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aly KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHbIN, TKAHEBBIM,
OpraHU3MEHHbIN, MOMYJISUUOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOTre0nEeHOTHYECKU),
ouocdepnsiit. [Iporeccrl, mpoucxoasiue B KUBbIX cucTeMax. OCHOBHbBIC MPU3HAKU
xuBoro. JKu3Hp kak (opMa cyliecTBOBaHHUsI maTepuu. Hayku, m3zyyaromue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3aLMH.

N3yuenue >xuBbIX cucTeM. Metoasl Ouosnormdyeckoit Hayku. Habmronenue,
W3MEpPEHUE, IKCIEPUMEHT, CUCTEeMAaTHU3alMsA, MeTaaHanu3. [loHaTue o 3aBUCUMON U
HE3aBUCUMOM nepemeHHoM. [imanupoBanue skcriepuMenTa. [loctaHOBKa U NpoBeEpKa
runore3. Hynesas rumoresa. [lonsitue BeIOOpKM m €€ mocToBepHOCTh. Pazbpoc B
Oononornueckux naHHbIX. OTEHKAa JOCTOBEPHOCTH TIONYUYCHHBIX PE3YJIHTATOB.
[TIprurHBI UCKaXEHHS PE3YIIBTATOB SKCIIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiet u  cxeMbl: «OCHOBHBIE TPU3HAKK >KU3HWY», «bUoJorHueckue
cucteMbl», « CBOMCTBA KMBOM MaTEPUU», « Y POBHU OPraHU3alMU KUBOU MPUPOIBI»,
«CtpoeHue KUBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBbI OpPraHoOB



Yei0oBEYEeCKOro opranusmay, «buoreoneHos», «buocdepa», «MeTonpl H3yueHUs
KUBOU NPUPOABD).

O6opynoBanme: JabopaTopHoe 000pYyJOBaHUE JJIA MPOBEACHHS HAOIIOICHUIA,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHnEe Pa3IMUYHBIX METOAOB IIPU U3YUYEHUH
KUBBIX CUCTEM).

Tema 3. buoJsiorus KiIeTku

Kietka — cTpykTypHO-(PYHKIIMOHANIbHAS €IMHULIA KUBOTO. MIcTOpUs OTKpBITHS
kietku. PaGotrel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJIOXKEHUSI COBPEMEHHOM KIIETOYHOU TEOPHH.

Meroapl  MOJEKYJSPHOH W KJICTOYHOW  OWOJIOTHH:  MHUKPOCKOIIHSA,
xpoMarorpadus, 3JeKTpoope3, METOJ MEUYEHbIX aToMOB, AU(QepeHInaIbHOEe
1eHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ukcupo8aHHbix Kiemox.
OnexkTpoHHass  MUKpockomnusa.  Kougokanenas — muxpockonus.  Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauumn

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

Tabmuubr 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI,
«McTopus pa3BUTHSI METOJOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpPENaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuyeckass padora «l3yyeHue MeETONOB KJIETOYHOM OHOJOTHU
(xpomatorpadusi, anekrpodopes, nuddepeHimanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKHUMN COCTaB KIETKH. MaKpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHI. Boma
U e€ poJib KaK pPACTBOPUTEINS, PeareHTa, y4acTU€ B CTPYKTYPUPOBAHUU KIIETKH,
TeTrIoperyisinuu. MuHepalbHbIE BEIIeCTBa KJIETKH, UX OUOJIOrHYecKas posib. Ponb
KaTHOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckre BEIIECTBA KIJIETKU. buomormyeckue mnonuMepbl. benku.
AMHWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OelKoBOM MoJiekysbl. IlepBuunas
CTpyKTypa Oeika, TmenTuaHas CBA3b. BTopuyHas, TpeTH4YHAas, YeTBEPTUYHAS
cTpykTyphl.  JleHarypamus. CsoiictBa  OenkoB. Kiaccudpukanus — Oenkos.
buonornueckue QyHkiuu 6enkoB. /Ipuonsi.

YrneBoasl. MoHOCaxapupl, AUCaxapuibl, OJUTOCAaXapyuabl U IMOJIUCAXapHbL.
O0mmii TUTaH  CTpoeHUs W (U3UKO-XUMHUYECKHME  CBOWCTBA  YTJICBOJOB.
buonoruueckue QyHKIUU YTII€BOOB.

Jlumuapl. [uapodunsHO-THAPODOOHBIE cBOiicTBA. Knaccudukarus TUNUAOB.
Tpurnunepunabl, ¢GocPoaunuasl, BOCKH, CTepouibl. buomornueckue ¢GyHKUUN



munuoB. OO0mme CBOMCTBA OMOIOTHYECKUX MEMOpaH — TeKy4ecTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, TOTYIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJTHK m PHK. CrpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [Mpuniun kommneMmentapaoctu. [Ipasuno Yapradda. Ctpykrypa [JJHK
— JIBOMHas crmpaib. MecToHaxoxnaeHue u ouwonorudyeckue ¢ynknuu JIHK. Buas
PHK. ®ynkuuu PHK B knerke.

Crpoenue wmoiekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢ynkuuu AT®. BoccTtaHOBIEHHbIE MEPEHOCYUKU, X (PYHKIUU B
kietke. /pyeue nyxneozuompugpocgamer (HT®). CexenupoBanue JHK. Memoosi
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHass OWOJOTHS: OMOXMMHYECKHE U OMO(PU3NYECKHE WCCIICTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJEKyN. Mooenuposanue cmpyKkmypbl
U yHxyull buomonexyn u ux Komniekcos. Komnovromepnolii ouszaiin u opeanuyeckutl
cuHme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JlemoHCcTpauumn

[Toptpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnipeneneHne XMMHUUECKUX SJIEMEHTOB B HEKUBOW MPUPOLIE,
«Pacrnpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuiet u cxembl: «llepuogmdeckas TabnMIla XUMHUUYECKUX DIIEMEHTOBY,
«Ctpoenne MoOJIeKysbl BOAb), «BemecrBa B coctaBe opranusmoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKYIbDy, «CTpOCHHE MOJEKYI
YIIJIEBOIOBY, «CTPOCHUE MOJIEKYJ JUMUIOBY, «HykiIenHOBBIE KUCIOTH, «CTpOoeHUE
MoJeKybl ATOy.

O6opynoBaHue: XUMHAYECKAsl MOCYAa U 000PYI0BaHHUE.

JlaGopaTopnas padora «OOHapykeHHEe OEJIKOB C MOMOIIBIO KauyeCTBEHHBIX
peaKIui».

JlaGopaTopnas padora «lccienoBaHre HYKIEMHOBBIX KHCIIOT, BBIIEIECHHBIX
13 KJIETOK PA3JIMUHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Tumbl KJIETOK: »JyKapuoTHyecKass W Mnpokapuotuueckas. CTpPyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUs KICTKH.

CtpoeHne mpoKapuoTHYECKOM KieTKd. KierouHas creHka OakTepuil M apXew.
Oco0eHHOCTH CTPOEHUS reTepoTPOPHON 1 aBTOTPOPHON TPOKAPUOTHIECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (QPyHKIIMOHHUPOBAHUE dyKapUOTHUECKOW KieTku. [lma3smarudeckas
MeMOpaHna (mazmanemma). CTpyKTypa IIia3MaTHdeckol memOpaHbl. TpaHcmopT
BEIIIECTB Yepe3 IJIa3MaTHUEeCKyI0 MeMOpaHy: maccuBHBIN (Auddy3us, oOmerdéHHas
mubdy3us), akTUBHBIM (TEPBUYHBIA M BTOPUYHBIA AKTUBHBIA TPAHCHOPT).



[Tomynponuriaemocts MemMOpanbl. PaboTa HaTpuii-kaqueBOro Hacoca. DHIOLMTO3:
MAHOIUTO3, (haroruTo3. Dx3onuTo3. Knerounas crenka. CtpykTypa u (QyHKIHH
KJIETOYHOW CTEHKH pacTE€HUM, TpUOOB.

Hurormazma. urozons. Lurockener. JBuxeHue uuroruiazMbl. OpraHoujsi
kjeTku. OqHOMEeMOpaHHbIE OPraHOWIBI KIETKU: 3HJomuIazmatudeckas cetb (JI1C),
anmapat [ompmku, JM30COMBI, HUX cTpoeHne ©  (yHkuuu. B3aumocs3b
OTHOMEMOpaHHBIX OpPraHOMJOB KIeTKU. CTpoeHHe TpaHyIIpHOTO PETUKYIyMa.
Mexanuzm Hanpasenenus 6enxoe ¢ IIIC. CuHTte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUHbIX MeMOpaH. ['nmagkuii (arpanyispHbIN) SHAOMIA3MATHUYECKUN PETUKYIYM.
CexperopHast ¢yukius amnmapara [onbmku. Moougukayus 6enxose 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KIeToK. Kiterounslii cok. Typrop.

[lomyaBTOHOMHBIE =~ OpraHOMJBI  KIETKH:  MUTOXOHJPHH,  TUIACTUIIBI.
IIpoucxoocoenue mumoxonopuu u niacmuo. Cumobuoeenes (K.C. Mepeoickosckui, J1.
Mapeynuc). Ctpoenne u (PyHKUUM MUTOXOHApUM u 1iactud. I[lepBuuHbe,
BTOPUYHBIE U CJIOXKHBIE MIACTUABI (POTOCHHTE3UPYIOLIUX FYKAPUOT. XJIOPOILUIACTHI,
XPOMOIIJIACTHI, JJIEUKOIIACTHI BHICIIIUX PACTEHUM.

HememOpanubie opranouanl kietku CtpoeHHe M (PYHKIIMM HEMEeMOpaHHBIX
OpraHOUJ0B KJIETKH. PuGocomsl. IIpomeosrcymounvie Qunamenmeo.
MukpodunameHnTsl. Axkmunogvle  Muxkpoguiamenmol.  MBIIIEUHbIE  KJIETKHU.
AxmuHosble KoMnoHenmovl HembluleuHvlx Kiemox. MuxkporpyOouku. KieTouHslii
neHtp. CTpoeHue W JBUXKEHUE IKTYTUKOB U PECHUYEK. MUKpOTPYyOOUKH
uutoniasMel. Llentpuons. berku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxkpompyboukamu. Momopnvie 6enxu.

SAnpo. OGonouka siApa, XpoMaTHH, KapuoIUla3Ma, SIIPBIINIKK, UX CTPOCHHUE U
bynkuun. SAnepHeiii  6enkoBbIi  MaTtpukc. IIpocTpaHCTBEHHOE PpACMOJIOKEHUE
XpoMocoM B uHTep(dasHOM siape. yxpomamun u 2emepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. Junamuxa s0epHoli 000104KU 8 Mmumo3se. SHoepHviil
MPAaHcnopm.

Knerounsle BkitoueHusi. CpaBHHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuun

[Toptpetsi: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE HYKapHOTUYECKOM KieTkn», «CTpoeHue
KUBOTHOU KIETKN», « CTpOEHUE PaCTUTENIbHON KIIETKI», «CTpoeHHEe MUTOXOHAPUNY,
«SAnapo», «CtpoeHne mMpoKapuOTHIECKON KIETKN.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpETapaThl 0aKTepUaIbHbIX KIETOK.



JlabopaTtopnass paGora «J/3ydyeHne CTpPOEHHMS  KIETOK  pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

Jlabopatopnasi pabGora «/ccienoBanue Iia3mMoli3a W JICTUIa3MoJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «/3yyeHue NBHKEHHSI LUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelIeCTB M NPeBPallleHUE JHEPIUH B KJIETKe

AccUMWIIALIUS U TUCCUMMIISALIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BELIECTB: aBTOTPO(HBIA U TeTepoTpoHBIA. VYyacTHe KucCIOopoAa B OOMEHHBIX
mpoleccax. DHepreTuyeckoe odecneuenne KieTku: npespamenue ATO B 00MEHHBIX
npoueccax. @DepMEHTAaTUBHBIA XapakTep peakUuid KIETOYHOro MeTadoau3Mma.
®depMeHTHI, UX CTPOEHHUE, CBOMCTBA U MexaHU3M neicTBus. KopepmenTtol. OTnnuus
(epMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTOpel U OENKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIUN OT Pa3IMYHbIX
(haxTopoB.

IlepBuuHBI CHUHTE3 OPraHUYECKUX BEMIECTB B KiIeTKe. {DOTOCHHTES.
AHOKCueenHbIl U OKcuceHHbll @omocunmes y Oakmepuii. Ceemocodouparouue
nUCMEeHmbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poiab XJIOpOIUIacTOB B Mpoliecce
dotocunTe3a. CretoBast u TeMHOBasA (azpl. Pomoovixanue, Cz., Cs. u CAM-munsi
¢pomocunmesa. IlponykTuBHOCTHh (poTOCHMHTE3a. BiusHue pa3nuyHbiX (aKTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYeHHE (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, KeIe300aKTepuH, CepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Buael Opoxenus. I[lpoaykTsl OpokeHHS W HX
UCIIOJIb30BaHUE  YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPraHM3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30OYAUTEIN OOJIC3HEH.

AspoOHBIE OpraHU3MBbI. DTambl YHEPreTUUECKOro oOMeHa. [loaroToBUTENbHBIN
sTan. ['mmKonn3 — 0eCKUCIOPOJHOE PACUIEIVIEHHE TITHOKO3bI.

buonornyeckoe OKUCIEHWE, WIA KIETOYHOE AbIXaHHWe. Ponb MUTOXOHApPHI B
npoueccax Ouosorndyeckoro okucieHus. Lluxnuueckue peakuuu. OKUCIAUTETBHOE
dhochopunupoBanue. Suepeus memopannoco epaouenma npomonos. Cunmesz ATD:
paboma npomonnou AT®-cunmasvl. llpeumyiiecTBa a’poOHOTO NyTH OOMEHa
BEILECTB Iepes aHa3PpOOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanumn

[Toptpetst: k. Ilpuctim, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.



Tabmuubl 1 cxempl: «DPOTOCUHTE3», «DHEpreTudeckuii oomen», «buocuHTes
oenkay, «Ctpoenne pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYIOBaHHME MJisi MPUTOTOBJICHUSA
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi padora «/I3ydyeHne KaTaIMTUYECKOM aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlabopaTtopnass paGora «l3ydyeHue (QepMEHTATUBHOIO  pacHICTUICHUS
NEPOKCHIA BOJOPOAA B PACTUTEIBHBIX U KUBOTHBIX KJIETKAX).

Jlaboparopnasi  pab6ora  «CpaBHeHue  mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalnus U peajin3anus eé B KiIeTKe

Peakuun matpuuHoro cuHre3a. [IpyHUIMI KOMIUIEMEHTAPHOCTH B PEAKIHUAX
MaTpU4HOro cuHTe3a. Peanmusanus HacieacTBeHHOM HHGopmanuu. ['eHeTrueckuit
KOI, ero csoucrBa. Tpanckpunmmss — wMarpuunbld cuHTe3 PHK. Ilpunnumne:
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AaHTHUIIAPAJUICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue tpancnoptHsix PHK B GuocunTtese Oenka.
VYcnosusi OuocuHTe3a Oenka. KoaupoBanwe amuHokucinor. Poib pubocom B
OnocuHTe3e OernKa.

Cospemennvie npedcmaénenusi o cmpoenuu ceHos. OpraHuzalus reHoma y
MIPOKAPUOT M JYKapuoT. Perynsiuus akTUBHOCTUM TE€HOB Yy MpOKapuoT. l'umoresa
onepona (®. XKaxo0, XK. MaHo). Monexynapuvie mexanusmvl dKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 peecynayuu pabomwei eenog. Perynsiusi oOMEHHBIX
IIPOLIECCOB B KieTke. KieTtounslii romeocras.

Bupycbl — HekieTouHble (OPMBI KU3HU U OONMratHbie mapasuthl. CTpoeHue
MPOCTBIX U CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHnHwill yuxi
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, baxmepuoghaos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasd.

BupycHbie 3a0o0sieBanms yenoBeka, skuBoTHBIX, pactenuid. CITN, COVID-19,
COIMAJIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatar)
CMPYKMYPHBIX Ouonio2uyeckux oawHvlx. Hanomexnonoeuu 6 ouonocuu u meouyume.
LIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu ieKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosbios, /1. 1. UBaHOBCKHIA.

Tabmuubr u cxemsl: «buocunre3 Oenka», «I eHermyeckuii kon», «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3nanue MOAEIN BUPYCA».



Tema 8. JKu3HeHHBINH HUKJ KIETKH

Knerounplii 1wmkm, ero mepwoAsl u peryimsuus. MATepdasza u  MuTO3.
OcoOenHocTu mpoIleccoB, MpoTekaroumx B uHTepdasze. [loaroroBka KIeTKH K
JIEJICHUIO. [IpecunteTndeckuii  (MOCTMUTOTHYECKUIA), CUHTETUYECKUN U
MOCTCUHTETUYECKUH (MMPEMUTOTHYECKUI ) TepruoAbl UHTEP(a3bl.

Marprunbii cunte3 JJHK — permmukanmsa. Ilpunnwunsr perumkanmu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATHBHBIA  CHUHTE3,  AHTUNAPAJUIEIbHOCTD.
Mexanusm permukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTum. JIumjmowaHelii U
raruiouaHbli ~ HAOOpel  XpomMocoM. ['omosoruuHbie  XpomMocombl.  [lojoBbie
XPOMOCOMEBI.

Jlenenne xieTkn — MuTO3. CTaui MUTO3a U MPOUCXOIAIINE B HUX MPOLECCHI.
Tuner Muto3a. KaproknHes u nuToknHe3. bruosiornueckoe 3Ha4YeHUE MUTO3A.

Perynsiuusa mutoTHueckoro mnukia kietku. [Iporpammupyemasi KieTo4yHas
ruoesp — anomnTro3.

Kinerounoe sapo, XpoMOCOMBI, (YHKIHMOHAJIbHAs TE€HOMUKA. Mexanuzmoi
npoaughepayuu, ougpgepenyuposku, cmapenus u uberu kiemox. «lL{ugpposas
K1emkay — ouourHgopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabmuipl u cxembl: <«OKU3HEHHBIM LMK KIETKW», «Murosy, «CTpoeHue
xpomocomy, «Perumkanus [JHK.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpoMpenapatsl: «MHUTO3 B KIETKax
KOPEIIIKA JIyKay.

JlabGopaTopHasn padora «3yueHune XPOMOCOM Ha FOTOBBIX
MHKpOIpenapaTax.

JlaGopaTopnas pa6ora «HaOmoneHue MuTo3a B KJIETKaX KOHUMKA KOpeliKa
JyKa (Ha TOTOBBIX MUKpOTIpErapaTax ).

Tema 9. CTpoenne u QyHKIMHM OPraHN3MOB

buonorudeckoe pazHooOpasue opranu3MoB. OHOKIETOYHBIE, KOJOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOoOEHHOCTH CTPOEHUS U JKU3HENEATCIHPHOCTH OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, APYTUE
npoTucThl. KonoHuanbHble OpraHu3MBl.

B3auMocBsi3b yacTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpTaHbl U CUCTEMBI
opranoB. OpranusMm kak eguHoe nenoe. ['omeocras.

Txanu pactenuii. TUnbl pacTUTETBHBIX TKaHEH: 0oOpa3oBareNbHas, MTOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHuudeckas. OCOOEHHOCTH CTpoeHHSs, (GYHKIHA W
PAacCMoJIOKEHUS TKAHEW B OPraHax PacTECHUM.



TkaHW >KMBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEW: SIUTEIUAJIbHAS,
COCTUHUTENbHAs, MbIlIeyHas, HepBHasg. OCOOCHHOCTH CTpOeHHs, GYHKIUH U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHbIE W T'€HEpAaTUBHBIE OpraHbl pacteHuid. Opra"sl u
CHUCTEMBI OPTaHOB )KMBOTHBIX U YesoBeKa. DyHKIIUM OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX UBOTHBIX. HapykHblil U BHYTpeHHUH ckeneT. CTPOCHUE U THUIIbI
COEMHEHUS KOCTEN.

JIBrKeHue opraHu3MoB. [[BrkeHre OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. JIBMKEHHWE MHOTOKJIETOYHBIX PACTEHUW: TPOIMU3MBI H
HacTUM. J|BM)KEHHE MHOTOKJIETOYHBIX KMBOTHBIX M UYEJIOBEKA: MBIIICYHAS] CHCTEMA.
Peduekc. CkeneTHple MBIIIIBI U UX padoTa.

[Iutanune opranusmos. [lormonieHre BOJBI, YIJIEKUCIOrO ra3a U MUHEPAIBbHBIX
BELIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE
numeBapeHue. [Iutanne MO3BOHOYHBIX JKUBOTHBIX. OTAENBI NUIIEBAPUTEIBHOTO
TpakTa. [ lumeBapurenbHbie xkene3sl. [InmeBapuTenbHas cucTemMa 4enoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. Jpixanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEpPXHOCTh KieTkH. KokHoe apixaHue. J[pIxaTeslbHas MOBEPXHOCT.
XKabepHoe u néroyHoe npixanue. [[pixaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIO)KHEHUE  CTPOCHMSI JIETKMX ITO3BOHOYHBIX  KUBOTHBIX.
JlpixarenbHas CUCTEMA 4YeJIOBEKa. MeEXaHu3M BEHTWIALHMHM JETKUX y NOTHL U
MJIEKOMUTAIOIMUX. Perymsius apixanus. JlpixaTenbHble 00bEMBI.

TpaHcnopT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnopr BemecTs y JKUBOTHBIX. KpoBeHOCHas cucrema M €€  Oprassbl.
KpoBenocHast cucteMa mo3BOHOYHBIX KUBOTHBIX U 4esioBeka. Cepane, KpOBEHOCHBIE
cocyasl U KpoBb. Kpyru kpoBooOpanieHusi. DBOJIOLHUOHHBIE YCI0KHEHHUSI CTPOEHUS
KPOBEHOCHOM CHCTEMBbI T03BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perysiusi.

Brigenenue y opranu3mos. Beigenenue y pacreHuid. Boiienenue y ;KUBOTHBIX.
CokparutenbHble Bakyosid. Opransl Beiaenenus. Ounbrpanus, cekpeuus 1 o0paTHoe
BCACBIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeieHUS. CBs3b MOJIOCTU TeNa ¢
KPOBEHOCHOW U BBIACIMUTENBHON CUCTEMAMU. BbIeeHNE Y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u ¢pyHkuuonupopanue Hegpona. OOpazoBaHue Mouu
y 4eJIOBEKA.

3amuTa y OpPraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OakTepuil ¥ HMUCTHI MPOCTEHIINX. 3alllUTa Y MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna.
CpencTBa macCUBHOM U XUMHUYECKOM 3alIUThl. UTOHITUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIC. 3alIUTa
opranusma ot 6ose3Heil. UMMmyHHas cuctema yenoBeka. KneTouHslil 1 ryMopaibHbIN
UMMYHUTET. BpoXIE€HHBIN 1 nproOpeTéHHbIN cnenupruyecknii UMMyHUTET. Teopus



KJIOHaIbHO-cenekTuBHOro nMmynurera (II. Dpmux, ®. M. bepner, C. ToHerasa).
BocnanurensHbie OTBETHI Oprannu3MoB. Poiib BpOKIEHHOIO UIMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumMocTe W perymanus |y  Opranu3MoB. Pa3gpaxkumocTs y
OJIHOKJIETOYHBIX OPTaHU3MOB. TakCUChI. Pa3apakuMOCTh U PETYNSALMS Y PACTCHUIA.
PocTtoBble BemecTBa 1 UX 3HAYECHUE.

HepBHas cucrema u pedaekTopHas peryisaius y >KuBOTHBIX. HepBHas cuctema
U e OTHeNbl. OBOJIOIUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y
®KUBOTHBIX. OTAENbI TOJIOBHOTO MO3Ta IMO3BOHOYHBIX >KMUBOTHBIX. Pedrexc u
pednexropHas ayra. be3ycioBHble U yCIOBHBIE pe(IICKCHI.

['ymopanbHast perynsiiuss W SHIOKPUHHAS CUCTEMa >XUBOTHBIX W YEIIOBEKA.
JKenes3pl SJHIOKPUHHONW CHCTEMBI U UX TOPMOHBI. /lelicTBHE TOPMOHOB. B3anMocBs3b
HEPBHOU U 3HJIOKPUHHOM cucteM. ['unoranamo-runodusapHasi cuctema.

JdemoHcTpanuu

[Toptpert: U. I1. I1aBnoB.

Tabmuet U cxembl: «OJHOKJIETOUHBIE BOAOPOCIN», «MHOIOKJIETOUHbIC
Bojopocim», «bakrepum», «lIpocrenmme», «Oprassl IBETKOBBIX pPACTEHUNY,
«CuctemMbl  OpraHoB  TO3BOHOYHBIX  JKUBOTHBIX», «BHYTpEeHHEEe  CTpOCHHE
HaceKoMbIxX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue CcTedIsy,
«CTpoeHnEe NUCTOBOM IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEIET 4YeIOBEKa,
«lInmeBapurenbHas cucremay, «KpoBeHOCHasI cuctemMay, «JlpIxaTenpHas CHCTEMAY,
«HepBHas cuctema», «Koxay», «MpblllleyHas cucteMay», «BplaenuTenbHas CUCTEMAy,
«OHJIOKpUHHAs CUCTEMAY, «CtpoeHue MBIIIIBDY, «AMMyHHUTETY,
«Kuieunononoctusie», «Cxema NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI
MO3BOHOYHBIX  KUBOTHBIX», «CTpoeHue ruipe», «CTpOCHHE TIJIaHAPUUNY,
«BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas cuctema pwid», «HepBHas
cuctema Jsarymku», «HepBHas cuctema mnpecmbikaronuxcs», «HepBHas cucrema
ntul», «HepBHas cucrtema wmiekonuraronmx», «HepBHas cucrema 4YenoBeEKay,
«Pedexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpENnaparbl OJHOKIETOYHBIX
OpPraHU3MOB, MUKpONpenapaTbl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTIJIOKOXKHUX, JKUBBIE SK3EMIUISIPhl KOMHATHBIX PACTCHUM, TepOapuu
pacTeHHMil  pa3HbBIX OTHEJOB, BJIAXHBIE TMpENapaTbl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJOBeKa,
o0opynoBaHue IJIg JEMOHCTpAIlMA MOYBEHHOTO W BO3JYIIHOTO MUTAHUS PAaCTCHUH,
pacHieTuIeHusI Kpaxmaia U OeJKOB TOJ JelcTBHeM (PepMEHTOB, 000pYAOBaHHE IS
JEMOHCTPALUA OIBITOB IO M3MEPEHMIO KU3HEHHOM EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXATEJIbHBIX JBUKEHUI, MOJIEJIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHre TKaHEN pacTEeHUI.



JlabopaTopHas padora «/3yueHune TkaHel KUBOTHBIX).

JlaboparopHasi padota «/3yyeHue opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
noysioBoe. Bumgel  O6ecriofioro  pa3MHOXEHUS:  MOYKOBAHUE,  CIOPYJISIUA,
dbparmeHnTaIys, KJIOHUPOBAHHE.

[TonoBoe pasmuoxenue. I[lomoBeie kieTku, win rametrsl. Meio3. Craguu
Mmeiro3a. IloBeaenue xpomocom B meno3ze. KpoccunroBep. buosiornyeckuid CMbICI
Mel03a ¥ MOJIOBOTO npolecca. Meilo3 u ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Buthe. ['amMeToreHe3 y >KMBOTHBIX. [10J0BBIE KETE3bI.
OObpazoBanue u pa3BUTHE MOJOBBIX KieToK. CriepmaroreHes u oorenes. CTtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W SMOpPUOHAIBHOE  pa3BUTHE KUBOTHBIX. (CrocoOsbl
OILUIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyallbHOE pa3BUTUE OPTAaHU3MOB (OHTOTEHE3). OMOPHOJIOrusa — HayKa O
pa3BUTUU OPraHuU3MOB. Mopgoecenes — oona u3 2nagHvlx npoodbaem I2MOPUOTOSUU.
Konyenyus mopgoecenos u mooenu mopghocernesa. Ctaguu 3MOpHOreHe3a sKMBOTHBIX
(ma mpumepe mnsarymku). JpoOnenue. Tumbl apoOneHus. /lemepmunuposanHoe u
HeoepMuHupoeannoe Opobnenue. bnacmyna, munvt  6nacmyn. OcCOOEHHOCTH
OpOOJIEHHs] MJICKONUTAIOIIMX. 3apOJIbIIIEBbIe JHUCTKM (TacTpyssiuus). 3akiajika
OpPraHOB W TKaHEW W3 3apOoJBIIICBBIX JINCTKOB. B3anMHOE BIMSHHUE 4YacTel
pa3BUBAIOIIErocs 3apo/iblia (3MOpHUOHAIbHAS MHIYKIMS). 3aKiIaaKa [JIaHa CTPOSHMUSI
KABOTHOTO KaK PpE3yJbTaT MEPAPXUUECKUX B3aUMOJCUCTBUM T'€HOB. BinsHue Ha
SMOpPHOHANILHOE Pa3BUTHE PAIUYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbI.

Poct u pasButue xkuBOTHBIX. llocTamOpuonanbHblii nepuon. llpsimoe u
HernpsiMoe pa3Butue. Pa3Butue ¢ MeraMopdo30oM y 0€CITO3BOHOUYHBIX M TTO3BOHOYHBIX
KUBOTHBIX. bHOJIOrMYecKoe 3HAYE€HHWE MPSIMOTr0O W HENPSIMOTO pa3BUTHSA, HX
pacnpocTpaHeHue B Ipupoze. Tumel pocta )KUBOTHBIX. DAKTOPHI PEryssiiuu pocTa
KUBOTHBIX W 4yenoBeka. CTaauu MOCTAMOPUOHAIBHOTO PA3BUTUA Y KUBOTHBIX U
yenoBeka. [lepuoabl oHToreHe3a uenoBeka. CTapeHrne U cMepTh Kak OMOJOTMYECKUe
ITPOLIECCHI.

Pasmuoxxenne u pasButue pactenmit. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM IMKIie pacteHui. ObpazoBaHue criop B mpoliecce Meio3a. ['ameTtorenes
y pactenuil. OINoJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX OpraHuU3MoOB. JIBoitHOE
OIIOZIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJILI OHTOT€HE3a Y PACTEHUM U )KMBOTHBIX.

JdemoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.



Tabnmuel U cxembl: «BereratuBHOe pasMHOXkeHUE», «Tumbl Oecrnoyioro
pasMHOXKEHUsD», «Pa3MHOXEHME XIaMHUIOMOHAIbD», «Pa3MHOKEHUE JBIJVIEHBDY,
«PasmHoOxeHue tuapb», «Meio3y, «Xpomocombly, «l'ameroreHnes», «CTpoeHHe
AMIEKIIETKH W cliepMaro3ona», «OCHOBHBIE CTaIUM OHTOreHe3a», «lIpsamoe u
HEMpsIMOE pa3BUTHEY, «Pa3zBuTHE MaliCKOTO )KyKa», «PazButue capanun», «Pa3Burue
JATYLIKW», «J[BOMHOE OIIIOJOTBOPEHNE Y IBETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OHOJIOJIBHBIX U JABYAOJIBHBIX PACTEHUI», «KM3HEHHBIM LIMKI MOPCKOM KaIlyCThbI»,
«KM3HEHHBIN UK MXa», «/KU3HEHHBIN UK MarnopoTHUKA», «KW3HEHHBIA LUK
COCHBIY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOMpENapaThl SUIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKNY.

JlabopaTopHasi padora «/3yueHne CTpOCHUS TMOJOBBIX KJIETOK HA TOTOBBIX
MHKponpenapaTax».

IIpakTHyeckass padora «BpIIBICHHE NPU3HAKOB CXOJCTBA 3apOJBILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHoB PAa3MHOXKEHHUS  BBICIIMX
pacTeHu».

Tema 11. I'eHerMmka — Hayka O HACJEeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropusi CTAaHOBIIEHUS U Pa3BUTHS T'€HETUKHU Kak Hayku. Pabotel I'. Menaens,
I'. me ®puza, T. Moprana. Ponb OT€UECTBEHHBIX YYEHBIX B Pa3BUTUHA TE€HETHUKHU.
Pa6oter H. K. KosnsiioBa, H. M. BaBunonra, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®duwmnuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TOHATHS M CHMBOJIBI. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJBTEPHATUBHBIE NPU3HAKWA, JOMUHAHTHBIA W PELECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, I€TEPO3UT0Ta, YUCTAsl JTMHUSA, THOPUABI, TEHOTHUII, (PEHOTHII.

OCHOBHBIE =~ METOJBl  IEHETUKH: rUOPUI0JIOTMUECKUH, LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.
JlemoHCcTpanumn

IToprpets: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 1O. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

JlaGopaTtopnass  paGora  «J/lpozoduna kak  OOBEKT  T'€HETUYECKHUX

HUCCJICTOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBbiii  3akoH Mennmenss —  3aKoH

eAMHO00pa3usi THOPUIOB TepBOTO TMoKoNeHus. [IpaBuno momunupoBaHusi. Bropoii



3aKOH MeHzaenss — 3aKOH pacllelyieHus NpU3HAKOB. lluTosiornueckue OCHOBBI
MOHOTHOPHIHOTO CKpeIIMBaHus. [ umoTe3a 4ncToTh raMer.

AHanmsupyoniee ckpemuBaHue. [IpomMeXyTOUHBIM XapakTep HAacleIOBaHUS.
Pacmennenne npu3HakoB IIPU HENOJIHOM JTOMHUHHUPOBAHUU.

HurnbpugHoe ckpemumBanue. Tpetuid 3akoH MeHenss — 3aKOH HE3aBUCHUMOTO
HacJeI0BaHMs NpU3HaKoB. [{uToIornueckne OCHOBBI IUTMOPUIHOIO CKPEIUBAHHUS.

CuemienHoe HacienoBanue npusHakoB. Paborel T. Moprana. CrernuieHHOe
HACJICI0BAHNE T€HOB, HAPYIICHNUE CLEIUICHUS MEXKy IeHaMi. XpOMOCOMHAs TEOpUs
HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEACIICHHs 10JIA. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIM M TeTeporaMeTHbI MOJI. | eHeTndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'eHoTnn kak nenoctHas cucreMa. [lmeroTponus — MHOXKECTBEHHOE JIEHCTBUE
reHa. MHOXECTBEHHbI ayienu3M. B3anMoOAeiCTBUE  HEAUIENBHBIX  T'€HOB.
Kommnnementaprnocts. Onucras. [lomumepns.

['eHeTHUECKUI KOHTPOJIb PA3BUTHUS PACTEHUM, KUBOTHBIX U YEJIOBEKA, a TAKKE
(M3HOTOTUYECKHUX MPOLECCOB, MOBEICHNUS U KOTHUTHUBHBIX (PyHKUUU. ['eHeTnyeckue
MEXaHU3Mbl CUMOMOI€HE3a, MEXAaHU3Mbl B3aUMOJICHCTBUS «XO35iMH — IMApazuT» U

«XO03MH — MHKpoOMOM». ['‘eHeTHyeckue acmeKkTbl KOHTPOJS U HU3MEHEHUs
HaCJIEICTBEHHOW NH(POPMALMU B TOKOJIEHHX KJIETOK U OPTaHU3MOB.
JlemoHCcTpauumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpo# 3akoHBl Menaens», «Tpertuit 3akoH
Meunnens», «AHanuM3Upyllee CKpelmuBaHue», «HenoaHoe JIOMHUHUPOBAHUEY,
«CuemieHHOEe HacleOBaHUE TPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotun  uyenoBeka», «Kapuotun  napozoduibl»y, «KapuoTunm  OTULBD,
«MHOX€ECTBEHHBIN aJlJIeIn3M», « B3auMoAecTBUE TEHOBY.

O6opynoBanue: MOJIEb JJIA IEMOHCTPAIIMK 3aKOHOB €MHO00pa3us ruOpuI0B
MEPBOTO MOKOJICHUSI M PACIICIIJICHUS] PU3HAKOB, MOJIEIb JJIs1 IEMOHCTPAIIMU 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJIEIb JJISI JEMOHCTPALUHA CUETLIECHHOTO
HacJIeJJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «J[po3odunay.

IIpakTuyeckass pabGora  «/3yueHue  pe3yslbTaTOB  MOHOTHOPHUIHOTO
CKpENIMBaHUsA y IPO30(DUITHI».

IMpakTnueckas padora «/3yueHue pe3yabTaToB JUTHOPUIHOTO CKPEIIMBAHUS
y ApO30(HUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotMna u cpenbl npu  GOpMHUpPOBAaHUU  (EHOTHIIA.
N3MeHunBOCTh TIpM3HAaKoOB. KayecTBEHHbIE M KOJWYECTBEHHBIE NPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBCHHAS.



Monudukanmonnas U3MEHYUMBOCTb. Ponb  cpeasl B (OpMUpPOBAHUU
MoaudukarmoHHOM n3MeHuynBocTH. Hopma peakinu npusHaka. BapuanyoHHBIH psin
u BapuanmonHas kpuBas (B. HWoranncen). CgoiictBa MoaudUKAITMOHHON
U3MEHYMBOCTHU.

I'enoTMnMyeckass U3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKOW H3MEHYHUBOCTH.
Bunel reHOTUIYECKON M3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOvHaTtiBHasT W3MEHYMBOCTh. Mei03 W TOJOBOW Tpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. PoJIb KOMOWHATHBHOW M3MEHYMBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpejieiax OJTHOTO BU/IA.

MyTanMoHHasT W3MEHYMBOCTh. BHIbI MyTalnuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYLHMPOBAaHHbIE  MyTauuu. SnepHele U
HUTOIIa3MaTHYeckue Mmyrtanuu. COMaTHYECKHE W IOJIOBbIE MyTauMu. lIpuduHel
BO3HUKHOBEHHS MyTauuii. MyTareHbl M WX BJIMSHHAE Ha  OpPraHU3MBI.
3aKOHOMEPHOCTH MYTalMOHHOI'O IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacieacTBeHHOM u3MeHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH H
HACJIEICTBEHHOCTb.

Onuecenemuxa U ONUSEHOMUKA, pONb  INUSCHEMUYECKUX (Hakxmopos 8
HACe008anHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB V OPSAHUIMOS.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuet u  cxembl: «Bugsl  u3MeHuuBocTH», «MoaudukarmoHHas
M3MEHYMBOCTH», «KOMOMHATHBHAS M3MEHUYUBOCTHY, «Meno3y, «OmiogoTBopeHue,
«I"eneTrueckue 3a00JIeBaHUs YeI0BeKay, « BUapl MyTammii.

OO6opynoBaHue: KHUBble U TrepOapHble SK3EMIUISIPbl KOMHATHBIX PacCTeHMIH,
pucyHku (dpoTtorpadum) >KMBOTHBIX C PA3TUYHBIMHA BUIAMH U3MEHYMBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
Moau(UKAIIMOHHOM  M3MeHUHMBOCTH. [locTpoeHue BapHalMOHHOTO psiAa U
BapUALMOHHON KPUBON».

IIpakTnueckass padora «Myrtanuu y  gpo3oduibl (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuorun uyenoseka. MexayHapoaHas mnporpaMMma HCCIEAOBAaHUS T€HOMA
4esoBeKa. MeToIpl H3yueHUsI TCHETHKY YeIOBEKa: TeHEAIOTMUeCKui, OIM3HEIIOBBIH,
LATOIrE€HETUYECKUH, TOMYISIUUOHHO-CTATUCTUYECKANA, MOJIEKYJISIPHO-TE€HETUUECKHUN.
CoBpeMEHHOE  ONpPEACIICHUE  TEHOTHNA:  IOJHOTCHOMHOE  CEKBEHHPOBAHME,
TEHOTUNUPOBAaHUE, B TOM uucie ¢ nomoupbro I[II[[P-ananu3a. HacnencrBeHHbie
3a0o0JieBaHUsl YesloBeKa. | eHHble W XPOMOCOMHBIE Ooyie3HH uenoBeka. bosiesnu c
HACJIEJCTBEHHOM NPENpacloIOKEHHOCThIO. 3HAYEHUE MEIULMHCKOW TE€HETHKH B
MpEeAOTBPAlIEHUH U JIEYEHWHM TIEeHETUYECKUX 3a00JieBaHUW uenoBeka. Meauko-



IF€HETUYECKOE KOHCYJbTHpoBaHue. CTBOJIOBbIE KIETKU. [IoHSATHME «TreHeTHYecKoro
rpy3a». DTUYECKUE aCTeKThl UCCIECIOBAHUM B OOJACTH pEAAKTHUPOBAHUS T'€HOMA U
CTBOJIOBBIX KJIETOK.

'enetnueckue (akTOphl MOBBIMICHHOW UYYBCTBUTEIBHOCTHM 4YeEJIOBEKa K
(bU3MYECKOMY M XMMHUYECKOMY 3arps3HEHUIO OKpy»Karolie cpenbl. ['eHeTmueckas
IIPEAPACTIOJIOKEHHOCTD YEJI0OBEKA K MTaTOJIOTHSM.

JdemoHcTpauun

Tabmuupbr u cxembl: «KapuoTun uenoBeka», «MeTonbl M3y4yeHUS TEHETHUKU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckast padora «CocTaBieHUE U aHAIU3 POLOCIOBHOW.

Tema 15. Cennexunsi OpraHusMoB

JlomecTuKanus U CeleKums. 3apOKACHNUE CEIIEKIUA U JOMECTUKAIIUU. Y YEHUE
H. W. BaBunoBa o IlleHTpaXx mNpOUCXOXIECHUS W MHOrooOpasus KyJIbTYypPHBIX
pacTeHuii. Ponp cenekuuy B CO34aHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT,
IIOpOJ1a, ITAaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACIEACTBEHHOW H3MEHUNBOCTH H.
N. BaBunosa, ero 3HaueHue JJIs1 CEIEKIITMOHHON paOOThI.

Meroabl cenekUMOHHOM paboThl. VCKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUYAJIbHBIN. Dransl KOMOWHAITMOHHON CEJIEKIINH. UcnbiTanue
IPOU3BOJUTENEH IO TOTOMCTBY. OTOOP IO F€HOTUITY C TOMOUIbIO OLICHKH (PeHOTHUIIA
MMOTOMCTBA U OTOOP MO T€HOTUNY ¢ oMol aHanuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHON paboThl. PaguannoHHbIi
U XUMUYECKUN MyTareHe3 Kak UCTOYHUK MyTallui y KyJIbTYPHBIX (POPM OpraHu3MOB.
Hcnonp3oBanre reHOMHOTO peaKTUPOBAHUS U MeTO0B pekoMOnHaHTHBIX JIHK ms
ITOJIyYEHHMs UCXOTHOI'O MaTepuata s CEJICKLUU.

[Tonyuenue MTOJINTUUIONIOB. BuyTtpuBuaoBas rUOpUIN3ALIHSL.
bin3KkopoaCTBEHHOE CKpelMBaHKe, W UHOpUIUHT. HepoacTBEeHHOE CKpelluBaHue,
win ayropuaunr. [erepo3suc u ero mnpuumHbl. Mcnonp3oBaHue rereposuca B
cenekimu. OtpanénHas ruOpunuszauus. I[Ipeogonenue Oecriogusi MeEXBHIOBBIX
ruOpuI0B. JJOCTHKEHUS CENEKIUN PACTEHUI U JKUBOTHBIX. «3e1E€HAs pesontoYUsLy.

CoxpaHeHne U U3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
OUKAX POAMYEH JUIsl CO3/IaHMs HOBBIX COPTOB M TMOPHUJIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanwenue u YNpaeieHue 2eHemu4yecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — JCUBOMHLIX 6  YeNaX  YAYYUeHUs
Cyuecmeyowux U Cco30aHusi HOBbIX NOPOO, JUHULU U KPOCCO8, 8 MOM Hucie C
NpUMeHeHUeM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCLe008AHUL, NepedosbiX uoel u
NnepcneKmuBHbIX MexHoI02UlL.

JdemoHcTpanuun

[Toptpersi: H. WM. Baswio, U. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /l. K. benses.



Tabmuubl 1 cxembl: «LIeHTpbI TPOUCXOXKIECHHUSI U MHOTO00pa3usl KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHX PAJIOB B HACJIEICTBEHHOW H3MEHUYMBOCTH,
«Mertonp! cenexkuuny, «OtnanéHnas rudpuan3anusy, «MyTtarenes».

JlaGopaTtopHasi padora «/3ydyeHue COpPTOB KYyJBTYPHBIX PAaCTEHHUU U MOPOJA
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».

Ikekypeuss «OCHOBHBIE METOAbl WM JIOCTHIKEHHSI CEJEKIMH pACTECHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO ()epMY, COPTOUCTIHITATEIHHBIN
y4acTOK, B TEIUTMYHOE XO34UCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO
LIEHTPA)».

Tema 16. buoTexHoJI0rMs U CHHTETHYECKAasA OMOJI0TUs

OOBeKThI, HCNONb3yeMble B OHWOTEXHOJIOTUH, — KIETOUHbIE U TKaHEBbIE
KYJbTYpbl, MUKPOOPTaHU3MBbI, X XapaKTepUCTUKA. TpaguliuoHHas OMOTEXHOJIOTHS:
xJie0oneveHue, IIOJTyYEHHE KHCJIOMOJIOYHBIX IIPOIYKTOB, BUHO/JIEIINIE.
Mukpobuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOJIOTUYECKUX TEXHOJIOTHH.
[IpousBoAcTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3aHne TEXHOJOTMH M HMHCTPYMEHTOB LIEJICHAIIPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHHs T'€HOMOB C LIE€JIBIO IIOJIYYEHHUS OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYAIOIIMECS B IPUPOI€ OMOCUHTETUUECKUE TYTH.

Knerounas wnnxeHepus. MeToapl KylabTypbl KIETOK M TKaHEW PAcCTEHUU WU
KUBOTHbIX. Kpuobanku. ComaTnueckas ruOpUAM3alUs W COMATHUECKUN
smOpuoreHe3. lcmonp30BaHWe TamioOWgOB B CeleKIUu pacteHuit. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonav3zoeanue MOHOKIOHANbHBbIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PexoHCTpyKuHs
AMIEKIIETOK M KJIOHMPOBAHUE KMBOTHBIX. METOJ TPAHCIUIAHTALMHU SJEP KIETOK.
Texnonocuu 0300po6nenus, KyIbMuBUPOSAHUS U MUKPOKIOHAILHO20 DA3SMHONCEHUS]
CEeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TE€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpynpoBanue pekoMOuHaHTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos.
JIOCTHKEHUS U MEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUHU. DKOJIOTHYECKHE
U 3TUYECKUE TPOOIeMbl TEHHON MH)KEHEPHH.

Menutuackue OunorexHosorun. lloctrenomuas mudposas menuimna. [T1[P-
JTMarHocTuka. MeTa0oJOMHBIM aHaln3, TEHOIICHTPUYECKUM aHalu3 MpoTeoma
YEJI0BEKA JUIsl OUEHKH COCTOSIHUSI €r0 310pOBbA. VICIIONb30BaHUE CTBOJIOBBIX KIJIETOK.
Tapretnas Tepanus paka. 3D-OmoumkeHepusi njsi pa3paOOTKU (yHIAMEHTATbHBIX
OCHOB MEIMIIMHCKUX TEXHOJIOIMH, CO3[aHMS KOMIUIEKCHBIX TKAHEH COYETaHHUEM
TEXHOJIOTHI TPEXMEPHOTO OWMONMpHHTHHTAa M ckaddonauHra s pelieHus 3aaad
MEPCOHAIIM3UPOBAHHON MEULUHBI.



Co3nmaHue BEKTOPHBIX BAaKUMH C LENbI0 OOecredeHus KOMOWHHUPOBAHHOMN
3amuTel OT Bo3Oyautenedd OPBU, ycraHoBieHHWE MOJIEKYISPHBIX MEXaHU3MOB
¢bynkmonupoBanuss PHK-conmepkanmx BHpPYCOB, BBI3BIBAIOMIMX OCO0O OMAacHBIC
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupr u cxemsl: «Mcronb30BaHWE MHUKPOOPTaHU3MOB B IPOMBIIUIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nmxkenepusn», «['eHHass HHKEHEPU».

JlabopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOLYKTOBY.

IKekypeuss  «buoTexHosorns < — BaKHEHIIAs IPOM3BOJAUTENbHAs  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUIECKOE TPOU3BOICTBO).



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOy4aronMMuUCs MporpaMM  CpeaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
METaINpeIMETHBIE U PEIMETHBIC.

B cTpyKkType JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPpaMMbl MO OHOJIOTUU
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHWE OOYYaIOIIMMUCS POCCUUCKOM
IrPaXIAHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICNICHUIO, Haluyue momugayuu K 00y4eHuI0 OUOJIOTUY, YelleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKJICHUI JTUYHOCTH HAa OCHOBE KJIOUEBBIX IIEHHOCTEH W
HUCTOPUYECKUX TPATUIMA pa3BUTUSI OUOJOTHUYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocobHocmb 00YUYarOIINXCSl PYKOBOACTBOBATHCS B CBOEH JEATEIbHOCTU [IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, MPUCYIIUMHU CUCTEME OMOJIOTHYECKOTO OOpa3oBaHUS,
Hanudue npagoCco3HaHUsi YKOJIOTHIECKON KYJIbTYpPbl, CHOCOOHOCMU cmasums eI U
CTPOUTH KU3HCHHBIC TJIAHBI.

JIngyHOCTHBIE PEe3yibTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUU JOCTUTAIOTCS B
€AUHCTBE Yy4eOHOM W BOCHUTATEIBHOM JIEATENIBHOCTH B COOTBETCTBUHU C
TPAJULIUOHHBIMA POCCUHMCKUMHU COLUUOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JYyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMHU, MPUHSITHIMA B OOINECTBE MpaBWJIAMU W HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEN MO3UIIUN JTUYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY M NPaBOMOPSIKY, YEJIOBEKY TpyJa U CTApIIEMY IMOKOJICHHIO, B3aUMHOTO
YBaXEHUSA, OCEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACICAWI0 U TPAIULIUIM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickorn denepanuu, OpUPOIE U OKPYKAIOUIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOTo mpeameTa «bruonaorusy JOKHBI
OTpaxaTb TOTOBHOCTb W  CIOCOOHOCTh  OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH IIO3MIIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUN,  COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIeCTBa, paclIupeHue >KU3HEHHOTO
OMbITA W OMNbITA JIEATEIIBHOCTH B IPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOMN JAESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKM OOY4YarolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBOKCHHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOU JEATEILHOCTU MPU CO3AaHUU YUEOHBIX
MPOCKTOB, PEIICHWH Yy4eOHBIX ¥  IIO3HABATCNIBHBIX  3a/lad, BBITIOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAEIATh COOCTBEHHYIO MO3UIMIO IO OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHE YUYUTHIBATh B CBOMX JEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aUMO/JICUCTBUS JIIOJAEH C pa3HbIMU YOSXKIACHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMU M
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBIOJIHEHUS
yueOHBbIX, TI03HABATENBHBIX U  HCCIENOBATEIbCKUX  3a7a4, YBaXXUTEIBHOIO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB TP OOCYXICHUH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

FOTOBHOCTb K TYMaHUTApHOU U BOJIOHTEPCKOU EATEIIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBAXXEHHUS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaoCTH 3a
CBOM Kpa#, cBOWO PoauHy, CBOM S3BIK M KYyJbTYPYy, IPOLIJIOE M HACTOSIIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEOUI0 M MaMSITHUKAM IMPUPOJIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/E;

CITIOCOOHOCTH OIICHUBATH BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUs1 OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPHUPOJIbI, B JKU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

ujeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CHyKeHHMIO H 3ammte OTteuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJMUTEISM, CO3JAHUIO CEMBbU Ha OCHOBE
OCO3HAHHOI'O MPUHSATUSA HEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUHU C TPAIULIUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

IMOHMMAaHHUE SYMOLIUOHAIBHOIO BO3JIEVCTBUS KUBOW IPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CAaMOBBIP@KEHHMIO B PAa3HbIX BHAAX HCKYCCTBA, CTPEMIICHHE
IIPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
3MOLMOHAJIBHOIO0 0/1aroNOJyYHus:

IOHMMaHUE U peajin3alus 3J0poBoro u 0e3onacHoro odpasa >ku3HH (370pOBOE
nuTaHue, COOMIOCHIEe TUTHEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEXUM
3aHATUA W  OTAbIXa, peryispHas (u3nUeckas aKTUBHOCTB), OEpEKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (U3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTU IIPaBUJ HHIUBHIYAJIBHOIO M  KOJUIEKTUBHOTO
0€30MMacHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JIIOJICH;

OCO3HaHWE MOCIEACTBUH M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOaeHus
aJIKOTO0JIs, HAPKOTHUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JESITEIBHOCTH TEXHOJIOIMYECKOM W COLUUAIBHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3IuuHbIM cepaM NpodeccCHOHANbHON JEATEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymiedl mNpopeccuu U pealin30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CHOCOOHOCT K 0Opa3oBaHMI0O U CcamMO0Opa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

AKOJIOTUYECKHU LIeNIecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKOM KYJIbTYpbl: MNPHOOPETEHUE OIbITa
IJIAHUPOBAHMSI IOCTYIIKOB M OLEHKH MX BO3MOYHBIX ITOCJIEICTBUM JIUISl OKPYKAOIIEH
cpensl;

OCO3HaHHWE TIJI00ANIBHOTO XapaKTepa 3KOJIOTMYECKUX Npo0ieM U myTed HX
peleHus;

CIOCOOHOCTh UCHOJb30BaTh MpHOOpeTaeMble NMPU U3YYEHUU OMOJIOTUN 3HAHUSA
M yMEHUS T[pUd  pelIeHHH  npoOjeM, CBA3aHHBIX C  pPAlUOHAIBHBIM
MPUPOONOIB30BaAHUEM (COOIOACHUE TIPABWII MIOBEICHUS B IPUPOJIE, HAMPABIIEHHBIX
Ha COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPAHY BUIOB, IKOCUCTEM, OUOChEpPHI);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIINX BPEJ OKPYXKAIOLIEH MPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOJArOMPUSTHBIE 3KOJOTHYECKHE IOCIEICTBUS
MPEANPUHUMAEMBIX AEUCTBUU U PEAOTBPALIATh UX;



HaJU4He Pa3BUTOTO SKOJOTMUECKOTO MBIIUICHHS, SKOJOTUYECKOU KYJIbTYPHI,
OTIBITA JCSITEIIBHOCTH DKOJIOTMYECKOW HAMPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMHU B TI0O3HABATEIbHON, KOMMYHUKATUBHON M COIMATIBLHOU MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMYECKOM HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKW W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOW M YHUTATENIbCKOM KyJIbTYpPhl KaK CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUPA;

MOHUMaHue crenuuku OWOJOTMM KaK HayKH, OCO3HaHHWS €€ POl B
(GhOpMHUPOBAaHUM PAIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYXKaloIIeM MHUpE KaK O €IWHCTBE MPUPOJbI, YelOBEeKa U
oOIecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUH MpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOSXKIIEHHOCT, B 3HAYMMOCTH OWOJIOTHM JJII COBPEMCHHOW ITUBUJIN3AIINH:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PEIIaTh PECypCHbIE MTPOOIEMbI PA3BUTHUS YETIOBEUYECTBA,
MOMCKa IMyTell BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUECKHX MpoOjeM U obecreueHus
nepexoja K YyCTOMYMBOMY Pa3BUTHIO, PAITMOHAIIBHOMY HCIIOJIB30BAHUIO IMPUPOTHBIX
pecypcoB U (P OPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHM OHOJIOTMUECKUMX 3HAHUW B  HENIX
MOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPAaMOTHOCTH O0ydYaromuxcs, GopMupyeMoi npu u3y4eHuu
OMoJ0orNy;

MMOHUMaHUE CYITHOCTH METOJIOB ITO3HAHMS, HCIOJIb3YeMBIX B €CTCCTBEHHBIX
HayKax, CHOCOOHOCTM WCHOJb30BAaTh TMOJydyaeMble 3HAHUS IS aHald3a W
OOBSCHEHHUSI SIBJICHUM OKPYKAIOMIEr0 MUpa M MPOUCXOIAIUX B HEM H3MEHECHHH,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB W
MMEIOIIHNXCS JAHHBIX C IETBI0 TTOJIYICHHS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO HCITOJI30BaTh OHOJOTUYECKHE 3HAHUS IS
perieHus Mpo0JieM B peajbHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HaHWE IICHHOCTH HAy4YHOU JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATCIbHOCTh HHINBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO M
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWM 10 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI



MeTtanpenmeTHble pe3ynbTaThl OCBOEHHUsI yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHUPOBAHHMSI MHPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOILIEHAYyYHbIE MOHATHS, OTPAKAIOIINE
LIEJIOCTHOCTh HAyYHOM KapTHUHbBI MHUpAa M CHEUU(PUKY METOAOB IO3HAHUA,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIUs, SBJICHUE, MPOIECC,
CUCTeMa, Hay4YHbIH (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOPHS,
UCClIeIoOBaHNe, HAOMI0ICHHEe, U3MEPEHUE, SKCIICPUMEHT U JPYTHe); YHUBEPCAIbHbIC
yuyeOHble JAecTBUs  (IIO3HABATEJIbHBIE, KOMMYHHUKAaTUBHBIE, PETYJATHUBHBIE),
oOecneunBarome (popmMupoBaHUe (PYHKIIMOHAIBHON TI'PaMOTHOCTH M COLMATIBHOMN
KOMIETEHIIMH  OOyYaroIMXCsl;  CHOCOOHOCTh  OOy4aroluxcs  HCIOJIb30BATh
OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKAE 3HAHUSA M YHHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON MPAKTUKE.

B pesynbrare nzyuenust OMoJIOruy Ha ypoBHE CpelHEro ooiero oopazoBaHus y
oOyuatomerocss OyayT copmupoBaHbl MO3HABATEIbHBIE YHHUBEpCAJIbHBIE y4eOHBIE
NENUCTBUSA, KOMMYHUKAaTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIE JNEHCTBUS, PETYJIATHBHBIC
YHUBEpCalbHbIE YU€OHBIE IEUCTBUS, COBMECTHAS JESITEIBHOCTb.

MeranpeaMeTHble pe3yiabTaThl OCBOECHHUA MPOrpaMMbl CPEAHEro OOIIEro
oOpa30BaHUs TOJKHBI OTPAXkKaTh:

OBianenue YHHMBEPCAJIbHBIMH y4eOHBIMHU MO03HABATEJIbHBIMH
NEeHCTBUSMM:

1) 6a3oBble JJOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO  (OPMYyJIMpPOBaTh M aKTyaJlu3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOEHWUM 3HAHUM MPUEMBI JIOTUYECKOIO MBIIICHUS
(ananuza, cuHTE3a, CpPaBHEHHUS, KiIacCHU(pUKALMK, 0000ILIEHUs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX MOHATHM (BBIAENATh MX XapaKTEpHbIE IMPU3HAKU, YCTaHABIUBATH
CBSI3M C APYTUMU NOHATUSMH);

ONpENENATh UEIU JEIATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX
TOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABIICHHBIMU LIENSIMU;

HCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS sl OOBSICHEHHS (DAKTOB M SIBICHUMN
KUBOU NPUPOJIBL;

CTPOUTH JIOTMYECKUE PpaCCyKICHHUS (MHOYKTUBHBIE, JEAyKTUBHBIE, IO
AHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEYUS B PACCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJIBHBIE CPEACTBA ISl MPEICTABIEHUS CYIIECTBEHHBIX
CBA3€M W OTHOIIEHUH B H3Y4YaeMbIX OHOJIOTUYECKHUX OOBEKTax, a TaKke
NPOTUBOPEUYUI PA3HOrO pOJAA, BBIABIEHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX
MCTOYHHKAX;



pa3pabarbIBaTh IUIaH pEUICHUS MPOOJIEeMBbl € YYETOM aHalld3a WMEIOLIUXCS
MaTepHUalbHBIX 1 HEMATEPUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUMN ACSITEIBHOCTH;

KOOPAWHHUPOBATH U BBIIIOJIHATH PabOTY B YCIOBUAX PEaJIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJa/I€Th HABBIKAMU YYEOHO-MCCIIEOBATEIbCKON M NMPOEKTHOM NEATENbHOCTH,
HaBbIKAMHM  pa3pellieHUuss  MpoOJieM,  CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IOMCKY METOJOB PEHICHUS MPAKTUYECKUX 33a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCII0JIB30BATh Pa3JIMUHbIE BUBI JACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUA,
€ro MHTEPIPETALNHU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B yUEOHBIX CUTYyalUsX, B TOM
YKCJIE NIPU CO3AAaHUM YUEOHBIX U COLIUATIBHBIX MPOEKTOB;

(opMHpOBaTh HAy4YHBIA THUI MBIIUICHHS, BJIAJETh HAYYHOH TEPMUHOJOTHUEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBUSIBJIATh PUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJlM3upoBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIsl JOKAa3aTeIbCTBAa CBOUX
YTBEPKJICHNM, 33]1aBaTh [1APAMETPbI U KPUTEPUH PEILCHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PEIICHU 3aJa4M PE3yJIbTaThl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYUIECTBJISATh LEJCHANPABICHHBIA IOUCK TIEpPEeHOCca CPEACTB U CIOCOOOB
JeMCTBUS B MPOPECCUOHAIBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAaHHS B IIO3HABATEIbHYIO M IPAKTUYECKYI0 00JacTu
AKU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaThb HOBBIE WJEW, MpEiaratb OPUTHMHAIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUMKAX MHPOPMALMU (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOW  JIUTEpaType, OHOJOTMYECKUX  CIIOBapSAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHanM3UpOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUIECKU OLICHUBATDH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



dbopMyIMpOBaTh 3amMpPOCHl U MPUMEHATH PA3IMYHBIE METOJbI TPHU IOUCKE H
otOope Oumonorndyeckoil MHGOpPMAIUU, HEOOXOJUMOW MJisi BBIMOJHEHUS Y4EOHBIX
3az1ay;

npuoOpeTaTb ONBIT HWCIOJb30BaHUA WH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY AKTHUBHOTO HCIIOJB30BAHUS PA3ITHUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMANbHYIO  (opMy  mpeacTaBieHUs
ouosiorndyeckor uHbopMaIu (cxembl, rpaduKu, JdarpaMMbl, TaOIHUIbI, PUCYHKH U
Jipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBe CpeACTBAa IMpu paboTre ¢
Oouonoruuecko  HMHPOpMalMEN: TPUMEHATh XMMHYECKHEe, (QHU3UYECKHEe U
MaTeMaTU4YeCKHe 3HaKh W CHUMBOJBL, (opMynbl, abOpeBHATypy, HOMEHKIATYpY,
MCII0JIb30BaTh U MPE0OPA30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIa/ICTh HABBIKAMU PACIIO3HABAHUS U 3aIlIUTHI HH(GOPMAIMHU, HTHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBATH B
JUaJlore WM JMCKYCCUM IO CYHIECTBY 0OCyXJaeMoil Tembl (YMEHHE 3a/aBaTh
BONPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIBHO BBITIOJHEHHS TIpeIaracMoin
3aJlayM, YYUTHIBATh WHTEPECHl M COTJIACOBAHHOCTH TMO3HMIMNA JPYTHX YYaCTHHUKOB
JManora Wid JUCKYCCHUH);

pacmo3HaBaTh HeBepOaJbHBIC CpEICTBa OOIICHUS, TOHHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYyallMi, YMETh
CMATYATh KOH(IMKTHI H BECTH IIEPETOBOPHI;

BJAJIETh PAa3IMUYHBIMH CIIOCOOAMHU OOIICHHWS W B3aWMOJCHCTBHUS, MOHMMATH
HaMEpEeHUs APYTUX JIIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY U
B KOPPEKTHOU opMe HopMyTupOBaThH CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIh30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs eSITeJbHOCTh:

MOHUMAaTh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUIYaTbHON
paboThI TIpH pelICHUU OMOJOTUYECKON MPOOJEMbI, 0O0CHOBHIBATH HEOOXOIUMOCTH
MPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOM 3a/1a4H;

BBIOMpATh TEMATUKYy M METOAbl COBMECTHBIX JEUCTBUH € Y4€TOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaXKJOTO YJieHA KOJUICKTHBA,;

MpUHUMATh 1€  COBMECTHOW  JESATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJAWHHUPOBATH JCUCTBUA MO €€ JOCTUKECHUIO: COCTaBJIATh IUIAH JEUCTBUH,



pacmpeneniaTh poiau C Y4ETOM MHEHUW YYAaCTHHKOB, OOCYXIaTh pPe3yJIbTaThI
COBMECTHOU padoThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJIa M KAXKIOTO YJaCTHUKA KOMaH/bl B OOIINI
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npe/aiaratb HOBBIE IPOEKTHI, OLEHHUBAaTh HJIEH C T[O3UIMU HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE TOBEJICHHE B  Pa3IMUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJISiTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

MCIIOJIh30BaTh OMOJIOTHYECKNE 3HAHUS JJI BBISIBIICHUS TIPOOJIEM U MX PEIICHUS
B )KU3HEHHBIX U YUEOHBIX CUTYyaIUAX;

BBIOMpAaTh Ha OCHOBE OHWOJOTHUYECKUX 3HAHWM II€JIEBblIE W CMBICIOBBIC
YCTAaHOBKM B CBOMX JEWCTBUSIX M IOCTYIKax IO OTHOUIEHUIO K >KMBON NPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh [MO3HABATEIIBHYIO JE€SATEIHHOCTh, BBISBIAThH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBaThH COOCTBEHHBIEC 3a/Jaud B OOpa3oBaTEIbHOM
NEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEHICHUS MPOOJIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUIT;

JieaTh OCO3HAHHBINA BBHIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pElICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
o0NacTsAX 3HAHUN, MOCTOSIHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KYyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJICTh HABBIKAMU TO3HABATEIHHON pedekcun KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM W  MBICIMTEIBHBIX IPOLECCOB, WX PE3YyJbTaTOB W OCHOBAHUMU,
HCIIOJB30BaTh MNpUEMBI  pedIeKCUU [JIsi OLIGHKW CHUTyallud, BBIOOpa BEPHOIO
pelieHus;

YyMETh OLIEHMBAaThb PUCKM M CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO UX
CHUKEHHIO;

MPUHUMAaTh MOTHBBI U AapryMEHThl JAPYrMX T[pPU aHaIu3€e pPe3yIbTaTOB
NeATEIIbHOCTH;



3) npuHsATHE ce0Osl U APYTUX:
MIPUHUMATh ce0sl, IOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;
[IPUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX I[PU AHAIN3E PE3YJIbTATOB
NEeSATENBHOCTH;
IpU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ysibTaThl OCBOCHUSA COJCPKAHMS y4yeOHOro TMpeIMeTa
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPHUEHTHPOBAHBI Ha OOECIeUeHUE
poIbHOTO 00ydeHHs oOydaromuxcs ouonaoruu. OHA BKITIOYAIOT: CHEITU(PUIECKAC
JUIsi OMOJIOTMM HAay4YHbIE 3HAHUWS, YMEHUS M CHOCOObI JEUCTBUU IO OCBOCHUIO,
WHTEpHpETAMK U TPEeoOpa30oBaHUIO 3HAHWM, BUJBI JEATEILHOCTH MO IMOIYYEHHUIO
HOBBIX 3HAHWW M WX MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX, a TAKKE€ B pealbHBIX
KU3HEHHBbIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl NPEACTaBICHBI [0 ToJam
W3YyUYCHHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHHUs ydueOHOro mnpenmera «buonorus» B 10
KJacce NOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTe U POJU OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPa, B
MO3HAHUU  3aKOHOB  MPUPOJBI W  pElIEHUH  NOpolJieM  parioOHaIbHOTO
MPUPOJIOTIOIB30BAHUSI, O BKJIaJIE POCCHUUCKHX M 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOoJIOTHH;

BIIQJICHUE  CUCTEMOW  OWOJIOTMYECKUX  3HAaHMM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAlOIINE OMOJIOTUYECKHE TEPMUHBI W TOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, H3MEHUYMBOCTh, POCT M PAa3BUTHE), OHOJIIOTHMYECKHE TEOpUU
(xnetounas teopust T. [lIBanna, M. llneiinena, P. BupxoBa, xpomocoMHasi Teopus
HacnencTBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o0 wmeHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJbTYPHBIX PAaCTE€HHUI), 3aKOHBI (€quHOO0Opa3us
IIOTOMKOB TI€PBOr0 TMOKOJIEHUS, PACIICIUICHUSI, YUCTOThl TaMeT, HE3aBUCHUMOIO
HacinenoBanuss I'. MeHgensa, TrOMOJOTMYECKUX PSAOB B HACJIEACTBEHHOU
m3menunBoct H. M. BaBuiosa), mpuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAYYHOTO TIIO3HAHUS, WCIOJIb3YEMbIX B
OMOJIOTHYECKUX  HCCIICIOBAHUSAX KUBBIX OOBEKTOB (ONMUCAaHHE, W3MEpPEHHUE,
HaOII0ICHNE, SKCTICPUMEHT);

YMEHHE BBIJICNATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT H
AYKapUOT, OJHOKJIETOUHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM 4HCJIe OaKTEepuH,
rpubOB, pacTeHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTraHOB M CHUCTEM OPTaHOB
pacTeHM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACATEILHOCTH, MPOTEKAIOIIUX B



OpraHu3Max pPacTeHUM, )KUBOTHBIX U YEJIOBEKa, OMOIIOTMYECKUX MPOILIECCOB: OOMEHa
BEUIECTB (MeTa0OoJMu3M), NPEBpAIICHUS DSHEPTUU, OpPOXKEHHUs, aBTOTPOPHOrO U
reTepoTpoPHOro THUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MHTO3a, Meilo3a,
raMeToreHesa, 3MOpHOreHe3a, MOCTIMOPUOHAIBHOIO pa3BUTHA, PA3MHOXKECHHUS,
UHIMBUIyaJIbHOTO pa3BUTUSl OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUSI T'€HOB,
reTepo3Hca, UCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXJIYy OpTraHOMAaMU KIETKH U UuX
(GYHKIUSAMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW M UX QYHKUMSIMU, MEKIY OpraHaMu
U CUCTEMaMM OPIaHOB Yy PAaCTEHUM, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIMSIMU, MEKITY
CUCTEMAaMM OPraHoB M UX (YHKLUMSIMH, MEXKIY dTanaMyd oOMEHa BELIECTB, 3TallaMu
KJIETOYHOTO IMKJIa W >KMU3HEHHBIX IIMKJIOB OPTraHU3MOB, 3TaraMu 3MOPHOHAIHLHOTO
pPa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (paKTOpaMu cpeabl OOUTAHMUS;

YMEHHE BBISABIATh OTIMYUTEIbHBIE MPHU3HAKU KUBBIX CHUCTEM, B TOM YHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OHOJOTUYECKYIO
TEPMHHOJIOTHIO M CHUMBOJIUKY JUIsI JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPy,

YMEHHE peulaTb OMOJOTMYECKHE 3a7aud, BBIABIATH MPUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXJy HCCIEeIyeMbIMU OHMOJIOTMYECKUMH MPOLIECCAMU U SIBJICHUSIMU, J€NaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH MOJYY€HHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATh JAa0OpPAaTOPHBIE U MPAKTHYECKUE padoThl, COOJIOIAThH
npaBuiia npu pabore ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHHME BBIIBUraTh THIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (opMysIupys 1eJib HCCIEAOBAHUSA, AHAJU3UPOBATH IOJTYYCHHbBIE
pE3yNbTaThI U JACNaTh BBIBOIBL;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HCCIIEIOBATEIIbCKON paboTe 1o OuoIoTHH,
HKOJIOTMM M MEAMIIMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX HAyYHbIX OOIIECTB, U
myOJIMYHO MPEACTABIATH NOJYyYEHHbIE PE3YIbTaThl HA YYEHUUECKUX KOH(PEpEeHIUsX;

YMEHHE OIICHUBAaTh JTUYECKHWE aCIeKThl COBPEMEHHBIX WCCIEAOBAaHUN B
o0yacTi OGUOJIOTMU M MEIULIMHBI (KIIOHUPOBAaHUE, NCKYCCTBEHHOE OIUIOOTBOPEHHE,
HAIpPaBIEHHOE N3MEHEHNE T€HOMA M CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BHIOOpP Oyaymiel mnpodeccuoHaIbHON
JesITeIbHOCTU B 00JacTH OWOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBa, MHUIICBOW MPOMBIIUICHHOCTH, YIAyOJsaTh MO3HABATEIbHBIN
MHTEpEC, HANpPaBJICHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MpoQeccuu u
OpOAOHKEHHE  OMOJIOTMYEeCKOro  oOpa3oBaHMs B OpraHU3alUsX  CPEIHEro
npo(hecCHOHABHOTO U BBICIIET0 00pa30BaHUs.
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https://videouroki.net/video/biologia/10-
class/obshchaya-biologiya-10-klass/
https://interneturok.ru/subject/biology/class/10

https://videouroki.net/video/2-kratkaya-
istoriya-razvitiya-biologii.html
https://videouroki.net/video/3-metody-
issledovaniya-v-biologii.html
https://videouroki.net/video/4-sushchnost-
zhizni-i-svojstva-zhivogo.htmi
https://videouroki.net/video/5-urovni-
organizacii-zhivoj-materii.html

XuMu4decKas opraHu3anus KJICTKU

CrpoeHue U QyHKIUH KICTKU

10 1

https://videouroki.net/video/7-0sobennosti-
himicheskogo-sostava-kletki.html
https://videouroki.net/video/8-
neorganicheskie-veshchestva-voda.html
https://videouroki.net/video/9-mineralnye-
veshchestva-kletki-organicheskie-veshchestva-
uglevody.html https://videouroki.net/video/10-
lipidy.html
https://videouroki.net/video/7-0sobennosti-
himicheskogo-sostava-kletki.html
https://videouroki.net/video/14-stroenie-kletki-
kletochnaya-membrana-yadro.html

OOMeH BelIeCcTB U NMpeBpalleHue

https://videouroki.net/video/21-obmen-
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OHCPIUU B KJICTKC

veshchestv-i-ehnergii-v-kletke.html

Hacnencreennas undopmanus u
peanusanus €€ B KIIETKE

JKU3HEeHHEBIN IUKIT KIIETKHA

Crpoenne U QyHKIIUN OpPraHU3MOB
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https://videouroki.net/video/28-polovoe-
razmnozhenie-razvitie-polovyh-kletok.html

https://videouroki.net/video/26-zhiznennyj-
cikl-Kletki-mitoz-amitoz.html
https://videouroki.net/video/27-bespoloe-
razmnozhenie-mejoz.html

https://interneturok.ru/subject/biology/class/10

10

PasmHOkeHuE U pa3BuTHe
OpraHu3MOB

1.5

https://videouroki.net/video/27-bespoloe-
razmnozhenie-mejoz.html
https://videouroki.net/video/28-polovoe-
razmnozhenie-razvitie-polovyh-kletok.html
https://videouroki.net/video/29-
oplodotvorenie-ontogenez.html
https://videouroki.net/video/30-individualnoe-
razvitie-ehmbrionalnyj-i-postehmbrionalnyj-
period.html
https://reshak.ru/otvet/reshebniki.php?otvet=39
predmet=pasechnik _ugl10

11

12

I'eneruka — Hayka o
HACJIEICTBEHHOCTHU U
HU3MCHYUBOCTU OPraHN3MOB

3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTH

10
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https://videouroki.net/video/31-istoriya-
razvitiya-genetiki-gibridologicheskij-metod-
monogibridnoe-skreshchivanie.html

https://videouroki.net/video/32-
mnozhestvennye-alleli-analiziruyushchee-
skreshchivanie.html
https://videouroki.net/video/33-digibridnoe-
skreshchivanie-hromosomnaya-teoriya-
nasledstvennosti.html
https://videouroki.net/video/34-
vzaimodejstvie-neallelnyh-genov-
citoplazmaticheskaya-nasledstvennost.html
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https://videouroki.net/video/35-geneticheskoe-

opredelenie-pola.html

https://videouroki.net/video/36-

izmenchivost.html

https://videouroki.net/video/37-vidy-

13 SAKOHOMEPHOCTH H3MCHIHBOCTH 6 1 mutacij.html https://videouroki.net/video/38-
prichiny-mutacij-somaticheskie-i-
generativnye-mutacii.html
https://videouroki.net/video/39-metody-

14 I'eneruka yenoBeka 3 0.5 issledovaniya-genetiki-cheloveka-genetika-i-
zdorove.html

15 C 4 1 https://reshak.ru/otvet/reshebniki.php?otvet=50

CITCKIHA OpraHu3MOB predmet=pasechnik ugl10
buorexHoIOrUA U CUHTETUYECKAs https://videouroki.net/video/11-osnovnye-
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ouoJorus metody-selekcii-i-biotekhnologii.html
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

1. Yyebnoe nocobue «O01mas 6uonorusi». 10 knace» (M.: Ipoda, 2016) — yueOHuk
B. b. 3axapoga, C. I'. MamontoBa, H. 1. Conuna, E.T. 3axapoBoii;

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
YueOHoe nocobue «O61mas 6uonorus». 10 kmace» (M.: dpoda, 2016) — yuebuuk B.

b. 3axaposa, C. I'. MamonToBa, H. 1. Conuna, E.T. 3axapoBoii

Tunosble s3k3aMeHalMOHHbIE BapuaHThl. 30 BapuanTos, B. C. Poxyos, 2021.

EI'D 2023. buonorus. PoxiioB B.C. Tunossie 3k3aMeHallMOHHbBIE BapuaHThI: 10
BapuantoB OUIIN.

Metoauyeckum ocoOUeM C JIEKTPOHHBIM MHTEPAKTUBHBIM Tpuiioxenuem / O. JI.
Bamenko. — M.: Ilnanera, 2012. — 576 ¢. — (KauectBo 00yueHus);

9. CipaBouyHO€ n3anue. bobias WLUTFOCTPUPOBaHHAS SHIMKIONEAUS B 32 TOMaXx.

00O «M3paTenbcTBO ACTpEIbY

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://gdz-online.ws/ege-gia-onlajn/ege-biologiya/15922-rokhlova-ege-2024-30-
variantov-biologiya

https://relasko.ru/forum/66-49521-1

https://bio-ege.sdamaqia.ru/

https://studarium.ru/article/1

https://3.shkolkovo.online/catalog?Subjectld=40



https://bio-ege.sdamgia.ru/
https://studarium.ru/article/1
https://3.shkolkovo.online/catalog?SubjectId=40
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