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MOSACHUTEJIBHAS 3AIINCKA

[Iporpamma o yuebrnomy npeamery "buonorus" (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepanum»y, ®PI'OC COO, Konneniuu mnpenogaBaHUs
y4yeOHoro mpeamera «bHoIoTHsS» U OCHOBHBIX MOJIOXKEHUU (eaeparbHOi pabodeil mporpaMMbl
BOCTIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonaéaaoro yposHs uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-HayuHble peaMeThl». CoraacHo
nosnoxenusMm ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha yIIyOJIEHHOM
YpOBHE, SIBJISIOTCS CIOcOOOM auddepeHnnanun oOydeHuss Ha YpPOBHE CPEAHEro OOIIero
00pa30BaHus U MPU3BAHbI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM
00muM, cpeHuM NMpodheCCHOHATBHBIM U BBICIIIUM 00pa3oBaHuEM. B TO ke BpeMs Kaxablid U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuen
0o0yJaromuxcss M CTUMYJIHPOBAHWEM HWHTEpeca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMUA,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXOIOTHEH, CHOPTOM MIJIM BOCHHBIM JIEJIOM.

[Tporpamma no yue6HOMy mpeamery "buonorus" gaér mperncraBieHe O LETU U 3a/1a4ax
U3y4eHus yueOHoro npeamera «buosorus» Ha yriry0J€HHOM ypOBHE, ONpPEEsSeT 00s3aTenbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpP)KAHUE, €ro CTPYKTYpUpOBaHHE IO pas3ieiiaM U Temaw,
pacnpeziefieHue 1o KjiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUS yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3Yy4YeHHEM OHOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Onarogaps yemy MpoCcMaTpUBAETCsl HAMPABICHHOCTh HA MOCIEAYIOIIEe Pa3BUTHE OMOTOTHYECKIX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 370pOBOM 00pasze KHW3HH, Ha BOCIHUTAHUE
OepeHOro0 OTHOLIEHUS K OKpYXarolled MpupoAHoi cpene. B mporpamme nmo Omosoruu Takxke
MOKa3aHbl BO3MOXKHOCTU y4yeOHoro mpeamera «buonorus» B peanuzauuu tpedoBanuii @I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAITPEIMETHBIM U MIPEAMETHBIM pe3yJibTaTaM 00y4eHHs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEILHOU NEATEILHOCTH OOYYAIOMIUXCS IO
OCBOCHHMIO COJEp>KaHUsI OMOJOTHYECKOTO0 O00pa3oBaHWsS HAa YPOBHE CpPEIHEr0 OOIIEro
obOpazoBaHwUs.

VYuebublit npeamer «buonorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBeplIAET
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpEHUe U YriryOieHne 3HaHUH
00y4arouxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUH, SMOPHOIIOTUN
U OMOJIOTUH DPA3BUTUSA, TCHETHKH, CEJEKIHH, OMOTEXHOJOTHH, SBOJIIOLMOHHOTO YYEHUS U
DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOJIeHHOM YpOBHE OPUEHTHUPOBAHO Ha
MOJIFOTOBKY 00YYaIOIIKXCsI K TOCJIEYIOIIEMY OJyUYEeHUI0 OMOJIOrHuecKoro o0pa3oBaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBanusi. OCHOBY €ro coaep)kaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MPU HM3YYEHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/JeoB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aloT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHu3Me YeloBeKa,
OOIIMX 3aKOHOMEPHOCTSX KHM3HH, JONOJHHUTENIbHO BKJIIOUEHBl OMOJIOTMYECKHUE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS



nocieayrouero Bpioopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYICHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (HU3HUKH, XUMUH,
reorpauu U MaTeMaTHKH.

Crpyktypa mporpamMmbl 1Mo ydeOHOMy mpeaMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOIIOIUOHHBIN MOAXOABI K U3ydeHHio Ouosoruu. CorjacHO UM, HM3y4yaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHs OWOJIOTHYECKOro pazHOO0Opasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OHMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, aKTyaIH3UPYIOTCS 3HaHUS OOydYaloImUXCs MO OOTaHWKE, 300JI0THH, aHATOMHUU,
¢uzuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYueOublii npeamer «buonorus» mnpu3BaH OOECHEUYUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJCH, NPUHLMIIOB U TPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHWUH O CTPOEHUH, MHOTO0Opasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMYJSALUU, OHOIEHO03a, IKOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJOTUU, MPUKIATHBIX aCIEKTaX
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MONJEp)KaHUS WHTEpeca O0O0yJaromuxcs K OMOJIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUaia B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIEHUS U Pa3BUTHS TOW WIM MHOU
oOnacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIlIEHHE Ba)KHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Hens n3yuenus yuyebHoro npeamera «buosorus» Ha yriiyoJéHHOM YpOBHE — OBJIAJICHUE
00y4JaloImMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOTro paHTa u MpUOOPETeHHE YMEHUI NCIIONB30BaTh TU 3HaHUS B POPMUPOBAHUU UHTEpeEca K
onpenenéHHoi obnactu npodecCHOHANBHOM NEeATEIbHOCTH, CBSI3AHHOW C OMOJOTHEW, WM K
BbIOOPY YueOHOr0 3aBeIeHUs AJIsl IPOJAOHKEHNS OMOJIOTHYeCKOro 00pa3oBaHusl.

JlocTuxenne 1menu u3ydeHus ydeOHoro nmpeamera «buonorus» Ha yriyon€HHOM ypoBHE
o0ecrneunBaeTcs peleHrueM CIEeAYIOMUX 3a1ayu:

OCBOCHHE OOYYAIOIUMHUCSA  CHUCTEMBbI  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHSX, KOHIEMIMSX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IMpaBHIIax,
COCTaBISIIOLIMX COBPEMEHHYI0 €CTECTBEHHO-HAyYHYH0 KapTUHY MHpa; O CTPOCHHHU,
MHOT000pPa3ui U OCOOEHHOCTAX OMONOTUYECKHX CHCTEeM (KIIETKa, OPraHu3M, MOMYJALHUs, BHI,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCS OTKPBHITUAX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OHoJIOrny;

O3HAKOMJICHHE  OOYyYaromMxXcsi C  METOJAaMHM  TO3HAHUA  JKMBOH  MPHUPOMBIL:
UCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAYK (MOJEKYISIPHON U KIETOYHON OMONIOTHH,
AMOpHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETUKU U CEIEKIUH, OMOTEXHOJOTUU U CUHTETHYECKOMN
OMOJOruM, TaJCOHTOJOTMM, 3KOJOTHH); METOJAaMH  CaMOCTOSITEJIbBHOIO  IPOBEIEHUS
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tmpupojae (HaOmOIeHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIU3UPOBATh U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMALINIO; TIOJIB30BaTHCS OMOJIOTUYECKOW TEPMUHOJIOTUEN U
CUMBOJIMKOM; YCTaHABIMBAThH CBS3b MEXK/IY pPa3BUTHEM OHMOJIOTUU U COLIUATHbHO-I9KOHOMUYECKUMU
Y 9KOJIOTHYECKUMHU MpoOIeMaMy 4eJI0OBEUeCTBA; OLIEHUBATH MOCIEACTBHS CBOCH AEITEILHOCTH 110
OTHOLICHHIO K OKpYXKaloIllel MNPUPOAHON cpene, COOCTBEHHOMY 3JI0POBBIO M 3JI0POBBIO



OKpYXaloIMX JIoei; OOOCHOBBIBaTH M COOJIIOATh Mepbl NPO(UIAKTUKA HH(EKIIMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpPOAE W obecredeHus O0e30MacHOCTH COOCTBEHHOM
KU3HEJEATEIIBHOCTH B 4YPE3BBIYAMHBIX CHUTyalMsIX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBHITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y OOYYaIOIIUXCA MHTEUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mMpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OMOJIOTHH,
pelaeMbpIMH €10 ITpoOJIeMaMy, METOJIOJIOTHEH OHMOJIOTMYECKOTO HCCIIETO0BAaHMS, MPOBEICHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUus OHOJOTHYECKUX 3a7ad, MOJETUPOBaHUs
O1OJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOM MPUPOJE B LIEJIOM U K
OTHENbHBIM €€ O00bEeKTaM M SBJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl NMOBEACHHS B MPUPOJIE; MHTETPAIlMM €CTECTBEHHO-HAYyUHBIX
3HAHUU;

npuodpereHne 00y4aroIUMUCA KOMIIETEHTHOCTH B PAllMOHAIIBHOM NPUPOAOIIOJIB30BAHNUN
(coOnrosmenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, ASKOCHCTEM, OHOCOEpHI),
COXPaHEHUU COOCTBEHHOT'O 3[0POBBS M 3[0POBBS OKPYXKAIOIIUX JIOAEH (COOMIOIeHUS Mep
npodunakTuku 3a060aeBaHmii, o0ecreueHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYalLUsAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAaHUS OMOJIOTMYECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHMM JJii OCO3HAHHOTO BbIOOpa OOYy4YaIOUIUMHCS WHIUBUIYaIbHOU
o0pa3oBaTeNbHOIl  TPAaeKTOpUHU, CHOCOOCTBYIOUIEH mocienymomeMy IpodhecCHOHATbHOMY
CaMOONPEIEIEHUIO, B COOTBETCTBUU C WHJMBUIYAJbHBIMH HHTEpECaMH U MOTPEOHOCTAMU
peruoHa.

OOmiee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHE OMONOTMM Ha YriyOJeHHOM YpOBHE
cpenHero obmiero oopasobanusi, cocraiseT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B HEZIeNI0),
B 11 ximacce — 102 ygaca (3 yaca B Henenio).

OT160p opranu3anvoOHHBIX (HOPM, METOZIOB M CPEICTB 00YUEHUS OMOIOTUN OCYIIECTBIISCTCS
¢ y4€ToM cHenu(UKN ero coJepKaHus U HAMpPaBIECHHOCTH HA MPOJODKEHUE OMOIOTHYEeCKOro
00pa3oBaHus B OPraHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIET0 00pa30BaHMUs.

OO0s3aTeNbHBIM YCIIOBHEM pU OOyYEHHH OWOJIOTHHM Ha YTIyOJEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1AaOOpPaTOPHBIX U TMpakTHUeckux padoT. Takke yuacThe oOydalmmxcs B
BBIMIOJTHEHUH IIPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKUX pa0oT, TEMaTHKa KOTOPBIX OMpEeiaeTcs
YYHTEJIEM Ha OCHOBE MMEIOIINXCS MaTEpUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX ITPUPOAHBIX
YCJIOBUU.



COJAEPKAHUE OBYYEHUSA
10 KUIIACC

CopepxaHue IpPOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyIapcTBeHHOM uToroBot arrecranuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemenHast OMonorusi — KOMIUIEKCHas Hayka. Kparkas ucropusi pa3BUTHS OMOJIOTHH.
buonornueckne Hayku u u3zyyaemble UMM MpoOsiembl. DyHIaMEHTANbHBbIC, TPUKIAAHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HavyeHne OWOJIOTHM B (POPMHUPOBAHWK COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HayeHre OMOJIOTHH B MPAKTHYECKON JIeATEILHOCTH
YeJI0BEKa: MEIUIIMHE, CENbCKOM XO35HCTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IPUPOJIBL.

JleMmoHCTpamumn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. 'apseit, I
Mengens, B. U. Bepranckwii, U. I1. [1asnos, 1. . Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsI3b OHONOTUU C APYTUMHU HayKaMmu», «CrucremMa OHOJOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzyueHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €UHCTBO
XUMUYECKOTO COCTaBa, JOUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb W YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPraHHU3alus, CaMOBOCHPOU3BEIAECHUE, PA3APAKUMOCTb,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpOoBHM OpraHus3aldd JKHUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUIOBOIA, 9KOCHUCTEMHBIN (OHMOTeoIIeHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnb kak popma cymectBoBaHus MaTepuu. Hayku, nzydaroniye *uBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydenue xuBbIX cucTeM. Meroabl Omonormyeckoil Hayku. HaOmronenue, usmepenue,
HKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsaTHEe O 3aBUCUMONI M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue skcnepumenrta. [locraHoBka u mpoBepka rumote3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBEpHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUuMHbBI HCKaKE€HUSI PE3yJIbTaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «bHojornyeckue cucTemsly,
«CBoiicTBa )KMBOW MaTepUN», «YPOBHU OpraHU3alH KUBOU NPUPObD», «CTpoeHHE KUBOTHOM
KJIETKNY, « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOT0 OpraHu3May, «buoreoienos»,
«buocdepay, «MeToapl U3ydeHUs KUBOU IPUPOIBI».

O6opynoBanue: 1abopaTtopHOEe 000PYAOBAHUE JIJIs1 TPOBEACHUS HAOIIOACHHH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcrnonp30BaHHe Pa3TUYHBIX METOJOB MPU M3YYEHHUH >KUBBIX
CUCTEM.

Tema 3. buosiorust KJieTku



Knetka — cTpykTypHO-(GOYHKIIMOHATbHAS €IWHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeTtoapl MOJEKYJISIPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOJ  MEUYEHBIX aTroMoB, auddepeHnmaipHoe [eHTpudyrupoBaHue,
KYJIbTUBUPOBAHHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «lcTopus
pa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl PacTUTEIbHBIX, )KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue METOMOB KJIETOUHOM Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYJIALHNN.
MuHepalibHbIC BEIIECTBA KIIETKH, UX OHMOJOrHYecKast poib. POIIb KATHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBod Mosekynbl. IlepBuuHas cTpykrypa Oenka, MenTUAHas
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkoB. /lpuonut.

VYrneBoasl. MoHOCaxapuabl, AUcCaxapy/ibl, OJIMrocaxapusl U nosnucaxapuasl. OOImui miaxn
CTPOEHUs M (PU3MKO-XHMHUYECKUE CBOMCTBA yriieBOA0B. bronornyeckue GpyHKIMH yriIeBOAOB.

Jlummael.  TmapodmneHO-THIpOdOOHBIe  cBoiicTBa.  Kmaccudukanmss — mummmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. bruonornyeckue Gpynkunu mumuaos. Oomue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIyTIPOHULIAEMOCTb.

Hyxneunossie kucnorel. JIHK u PHK. Ctpoenune HykinenHoBbIX KuCIOT. HykieoTuasl.
[Tpunuun xommuieMentapHocTtH. IlpaBmino Yapradda. Crpykrypa JIHK — nBoitHas crupaiis.
Mectonaxoxaenue u ouonornueckue pynkuuu JHK. Buasr PHK. ®ynkuuu PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B Mojiekyie AT®. buonornueckne
¢yakmun  AT®. BoccraHOBIEeHHBICE TIEPEHOCUMKH, WX (QYHKIUH B KIETKe. /[[pyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanne  JIHK.  Memoower  ecenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyi. Modenuposanue cmpykmypovl U @QYHKYui
buomonekyn u ux Komniekcos. KomnvromepHulil Ouzatin u oOpeanuyecKuti Cunme3 OUOMONEKYI U Ux
HenpupoOHbIX AHATI0208.

JdemoncTpanuu

[Moptpetsr: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHMBOW IIPUPOJE»,
«Pacnpenenenue XuUMHYECKUX IIEMEHTOB B )KMBOW ITPUPOJE».



Tabmuupr u cxemsl: «llepuogmdeckasi TaOIUIa XUMHUYECKHX DJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYpbl OEIKOBOW MOJNEKYIb», «CTpoeHHe MOJEKYJ yrieBofoB», «CTpOoeHHE MOJIEKYII
TunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJeKyJibl ATDy.

OOGopyaoBaHue: XMMHUYECKas TTOCYy1a U 000pyI0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OENKOB C IOMOIIbIO KAaUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHbBIX OPraHU3MOB.

Tema 5. Ctpoenue 1 yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIOHAJIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne MpOKApUOTHUECKOW KieTku. KiertouHnas cTeHka OakTepwii W apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie n (HyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarndeckas meMmOpaHa
(mma3manemma). CTpykTypa IuUta3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB dYepes
1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (muddys3us, obneruénHas auddys3us), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIM aKTHBHBIM TpaHcmopT). [lomynmponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOIUTO3, paronnTo3. Dk3ouuTo3. Kinerounas creHka.
CrtpykTypa v QyHKINUN KJIETOYHOU CTEHKU pacTEHUH, rprOoB.

[uronnazma. Llutozonme. Lurockener. [IBukeHne nutomnasmbl. OpraHoOHWAbl KIIETKH.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: »HjomIazMarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOCHHE W (QYHKIWHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TIpaHYJSpPHOTO peTUKyiIyMa. Mexanusm nanpasnenus 6enkoé ¢ JIIIC. Cunres
pacTBopuMBbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBII)
SHIIOIIA3MATHYECKU peTukyiryMm. CexperopHast ¢yHKms anmapara [ onbmxu. Moougpukayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TomryaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPHUHU, MJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumbdbuocenes (K.C. Mepeackosckuui, JI. Mapeynuc). Ctpoenue u
GYHKIUM MUTOXOHApUH W miacTuld. IlepBuuHble, BTOPUYHBIE U CJOXHBIE IJIACTH]IBI
(OTOCUHTE3UPYIOIIUX JYKApUOT. XJIOPOIIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HememOpannsie opranouas! kieTkd CTtpoeHne ¥ (QYyHKIMA HEMEMOPAHHBIX OPTaHOWIOB
KiIeTku. PubGocombl.  [lpomescymounvie @uramenmol. Muxpo@uiaMeHTbl. AKmuHo8ble
Muxpoguramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemoK.
Muxkpotpy6ouku. Kietounsrit nentp. CrpoeHue | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. Obonouka siapa, XPOMATHUH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOEHUE U (YHKIUU.
Snepublii GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBIL. J{uHamuka s0epHou
06on104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkitoueHus. CpaBHUTEIbHAs ~ XapaKTEPUCTHKA  KIETOK  JYKapuUOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIN).

JdemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApUOTHYECKOW KIETKH», «CTpoeHHe IKUBOTHOU
KIeTKN», «CTpoeHue pacTUTENbHON KIeTKW», «CTpOeHHe MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpPENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIpEenaparbl 0aKTepuabHbIX KJIETOK.

JlabopaTopHasi paGora «/3yueHne CTpOeHUS KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBONCTB KIIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «VccnenoBaHue mia3Moin3a U JACMIA3MOJIM3a B PAaCTUTEIBHBIX
KJIETKax».

IIpakTuyeckas padora «/I3ydeHue ABMKEHUS TUTOIIA3MBI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB M NMPeBpallleHUe IHEPrUM B KJIeTKe

AcCCUMWISIIIMS U TUCCUMWISILIASL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOGHBIN 1 TeTepOoTPO(DHBIA. YUuacTre KUCIopoaa B OOMEHHBIX MpoIieccax. JHEPreTHIECKOe
oOecrieuenue kietku: npespamienne AT® B oOMeHHBIX mporieccax. PepMEeHTaTUBHBIN XapaKTep
peakiuil kieToyHoro Metabonusma. GepmMeHTHI, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. OTnnuns ¢pepMEHTOB OT HEOPraHMUYECKUX KaTaau3aTOpoB. belKku-akTUBaTOPHI U
OeNKU-MHTHOUTOPBI.  3aBHCHMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IMn4HbIX
(dakTopoB.

[lepBUYHBII CHHTE3 OPraHUYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
okcueenHvlll  homocunmes Yy baxmepuii. Ceemocoouparowue nueMeHmsvl U NUSMEHNbL
peakyuonno2o yeumpa. Pomps xnopomactoB B mporecce porocuHTe3a. CBeTOBas W TEMHOBAs
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Brnusinue pa3nuyabx pakTOpoB Ha CKOPOCTh POoTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOLIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHble opranui3Mbl. Bunbl 6poxenus. [IpoaykTel OpoKeHHS ¥ MX HUCHOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30YAMTENH
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTndeckoro obMeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOpPOAHOE PACHIEINIEHUE TIIIOKO3bI.

buonorudeckoe okuciaeHue, WU KIETOYHOE JbIxaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnuueckue peakuuu. OKHcCIUTENbHOE (GOCHOPUIHPOBAHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdemoncTpanuu

[Moptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmuupl m cxembl: «POTOCHHTE3», «IJHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE Ui IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas padoTa «/3yyeHne KaTaluTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe
aMUJIa3bl WK KaTanasbl)y.



JladbopaTtopnasi pab6ora «l3yuenue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnasi paboTa «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEeHHE TTPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciencrBenHasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBEHHOM WHGopMmauuu. ['eHeTWdyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocunTtese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B GnocuHTE3e OelKa.

Coepemenuvie npedcmasnenus o cmpoeHuu ceos. OpraHu3ais TeHoOMa y MPOKapUoT U
9yKapuoT. Perynsiuus akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomsi 2enos. Perymsius 0OMEHHBIX MpolieccoB B kieTke. Kierounsrii romeocTas.

Bupycsl — Hekinerounbie GOpPMBI KU3HU U 0ONMUratHbele mapa3utbl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHsbie 3a0051eBaHus YenoBeKa, )kuBOTHBIX, pacteHuit. CITN I, COVID-19, connansHbie
Y MEJUIIMHCKHE MPOOIJIEMBI.

Buoungopmamura: unmezpayus u ananuz 6onvuux maccugog («bigdatay) cmpyxkmypruix
buonoeuueckux oanHvlx. Hanomexuonozuu 8 buonozuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1exapcms.

JdemoHcTpanuu

IToptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmumet u cxembl:  «buocuHTes Oenka», «leHeTmdeckuii kom», «Bupycem,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. /KuzHeHHBIN HUKJI KJIETKH

Knerounslii nuki, ero mepuoisl u perymsnus. Muarepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekarommx B uHtepdase. I[loaroroska kierku k nenenuto. Ilpecunrerndeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUN (IPEMUTOTUYECKUN) MEPUO/bI
uHTEpPa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAUIENbHOCTh. MexaHU3M
permukanuu JJHK. Xpomocomser. Ctpoenune xpomocom. TernoMmepsl u TeoMepasa. XpoMOCOMHBIHI
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA U TramiouIHbI HaOOpbl XpOMOCOM. ["'OMoOJIOrH4HbIE
XpoMocoMbl. [1os10BbIE XpPOMOCOMBI.

Jlenenne kietkn — muro3. CTaguum MHUTO3a M NPOUCXOJAIIME B HUX Ipouecchl. Turmsl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadyeHre MUTO3a.

Perynsuus mutoTHueckoro uukia kietku. [Iporpammupyemast kietodyHass rulenbp —
aroInTos.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHANIbHAS T€HOMMKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuuecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEMKU.

JdemoHcTpauuu

Tabmuupl u cxembl: «KW3HEHHBIA MUK KICTKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pennukanus JJHK».

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpompernaparbl: «MHUTO3 B KIETKax KOpeIIKa
TyKay.

JlaGopaTtopnas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlaGopaTopnas padora «HabmogeHne mMuTO3a B KJIETKaX KOHYHMKAa KOpEUIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue mpoTUcTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tunel pacTUTENBHBIX TKaHe: oOpa3oBaTenbHAas, MOKPOBHAs,
MPOBOAAIIAs, OCHOBHAsA, MexaHuueckasd. OCOOCHHOCTH CTpOeHHMsI, PYHKUMUNA U PaCHOJIOKEHUS
TKaHEN B OpraHax pacTCHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. TUIIBI )KUBOTHBIX TKAHEW: AMUTEIINANIbHAS, COSTUHUTEIbHAS,
MblIlIeyHass, HepBHas. OCOOCHHOCTH CTpPOEHUs, PYHKIMI U PACIONOKEHHs] TKaHEeW B OopraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YesioBeKka. DYHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacteHuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. Hapy>xHblil 1 BHyTpeHHU ckeneT. CTpPOSHUE U TUIIbI COEAUHEHUS KOCTEH.

JIBmkeHHE OpraHu3MoB. JIBMKCHHE OJHOKIIETOYHBIX OpPraHU3MOB: aMEOOWHOE,
KTYTUKOBOE, pECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX UM YeJIOBEKa: MbllieyHas cucrema. Pedrnexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Iutanue opranuszmos. IlornoieHne Boabl, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEILECTB
pacrenusmu. I[lutanue >KUBOTHBIX. BHYTPHUIOIOCTHOE W BHYTPHUKIETOYHOE IHUIIEBAPCHUE.
[luraHre MO3BOHOYHBIX XKUBOTHBIX. OT/AENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucrema 4yeaoBeKa.

Hpixanue oprann3MoB. [[pixanue pacrenuid. [Ipixanue sxuBoTHBIX. b dy3us razos uepes
MOBEPXHOCTh KiIeTku. KokHoe nbixanme. [[prxarenbHas moBepxHOCTh. JKaOepHoe u JIErOUYHOE
JIbIXaHue. JlpIxaHue TO3BOHOYHBIX >KHMBOTHBIX M YeEJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOEHUs JIETKUX I[IO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTemMa ueloBeKa. MexaHu3m
BEHTWIALINH JIETKUX Y NITUIl 1 MJICKOMUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCYyAbl U KpoBb. Kpyrum KpoBooOpamieHwus.



OBOJIOIMOHHBIE YCIIO)KHEHUS CTPOEHHSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX JKHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenue y opraHusmoB. Beinenenue y pacreHuil. BeineneHue 'y  KHUBOTHBIX.
CoxkpatutenbHble Bakyosau. Opransl BeieneHus. OUibTpalys, CeKpelus 1 00paTHOE BCcachIBaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeieHHs. CBs3b MOJIOCTH Tejla C KPOBEHOCHON U
BBIIETIUTENIBHON cucTeMamMu. BbljeneHne y NO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. lloukm.
Crpoenue u ¢pyHkunonupoBanue HeppoHa. O6pazoBaHNe MOYH Y YEIIOBEKa.

3amura y Opranu3MoB. 3aluTa y OJJHOKJICTOYHBIX OpraHu3MOB. CIIopbl OaKTEpHil M IUCTHI
NpOCTEHIIMX. 3alrTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. CpeicTtBa MacCMBHOM H
XUMHUYECKOU 3a1UuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KMBOTHBIX. [IOKpOBBI U X TPOU3BOAHBIC. 3alllUTa OPTaHU3MA
oT Oosie3Hed. MmmyHHas cucrema uyenoBeka. KIeTOUHBIH W TyMOpaldbHBIM WMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUH.

Pa3apaxxuMocTe M peryiauuss y OpraHu3MoB. Pa3ipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3Ha4YCHHUE.

HepBHast cucrema m pediuexTopHas perynsiiusi y >KUBOTHBIX. HepBHas cucrema um e€
OTZENbl. DBOJIIOIMOHHOE YCIO0KHEHUE CTPOCHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas perynasuuss ¥ SHJIOKPUHHAs CUCTEMa JKMBOTHBIX M uyesoBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M KX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBsA3b HEPBHOU U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OAHOKIETOYHBIE BOJOPOCIM», «MHOTOKJIETOYHBIE BOJOPOCIN,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHU pacTeHHi»,
«KopueBble cucrempr», «CtpoeHue credns», «CTpoeHHE JIUCTOBOM IIacTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOocHas cucremay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblieyHas cucremay,
«BpaenurensHas cuctemMa», « QHIOKpUHHAA cucTemay, «CTpoeHue MBIIIb, «MMMyHUTET,
«KumeynomnonocTtasiey, «CxemMa NUTaHUs pacTeHU», «KpoBEeHOCHBIE CHCTEMbI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHue IulaHapun», «BHyTpeHHee CTpOeHHE A0XKIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cucrema nrtuny, «HepBHas cucrtema MIIEKOMUTAIOMIKUXY,
«HepBHas cucrema yenoBekay, «Pediuekcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOIN, MHKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEel, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KHUBbBIC
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapiy pacTeHU pa3HbIX OTAENOB, BIa)KHbIE Ipernaparhbl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
000py10BaHUE [yl IEMOHCTPALIMU TOYBEHHOT'O U BO3YILITHOTO MUTaHUS PACTEHUH, pacllenIeHUs
Kpaxmaiia ¥ OelKoB Moj AelcTBUEM (EepMEHTOB, 000PYAOBaHHE JJIs JEMOHCTPALMK OIBITOB IO



W3MEPECHHUIO JKU3HCHHOW EMKOCTH JIETKUX, MEXaHHW3Ma JIbIXaTeIbHBIX JBHWKCHUH, MOJICIH
TOJIOBHOI'O MO3Ia Pa3jIMYHbIX KUBOTHBIX.

JlabopaTopHasi paGora «/3ydueHue TKaHel pacTEHUN.

JlaGopaTtopHas padora «/3yueHne TkaHeil )KUBOTHBIX).

JlaGopaTtopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHoOkeHHe 1 pa3BUTHE OPTaHNU3MOB

®DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecrofioe (BKIItoUasi BETE€TaTUBHOE) U MOJI0BOE. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkeHue. [lonoBele kneTku, unum ramerel. Meiio3. Cranguu Meiio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpieBoe pazputue. ['ameTorenes y ;kuBoTHbIX. [TonoBbie sxene3sl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorenes u ooree3. CTpoeHUe MOJOBBIX KIIETOK.

OmnogoTBOpeHHEe M 3MOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
Hapy’>KHO€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgocernos u
mooenu mopgozeneza. Ctanuu >MOproreHe3a JKMBOTHBIX (Ha mpuMepe Jsrymkn). JIpodnenue.
Tunbel npobnenus. /Jemepmunupogannoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJIECHUS MIICKOTHUTAONIUX. 3apOABIIIEBLIC JTUCTKHA (TaCTPYJISIIHS).
3akjaJka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOe BiMsSHUE YacTel
Pa3BUBAIOIETOCS 3apo/Ibla (3MOpHOHATbHAS MHIYKIIHS ). 3aKJIaJKa TUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXUUYeCKUX B3aMMOACUCTBUI reHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3INUYHbIX (PaKTOPOB OKPYKAIOIICH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanmbHbIM mnepuon. I[lpsMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro U HENPSAMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta >KUBOTHBIX. akTOpbl PETYJSIIUM POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIILHOTO DPa3BUTHS y JKUBOTHBIX M yenoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pasmuoxenue u passurue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. OOpa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino1o0TBopeHue U
pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIIOJOTBOPEHHME Y LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYIISIMA OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pazMHOKeHUE», « TUIbI 0eCroOro pa3MHOKEHUSY,
«Pa3MHOXeHHEe xJIaMUIOMOHaAb, «Pa3MHOXKeHHEe 93BrieHbl», «Pa3MHOXEHUE TUAPBDY,
«Meito3», «Xpomocomsbly, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIEPMATO30UIa,
«OcHOBHBIE CTaANU OHTOreHe3a», «[IpsimMoe u Henpsimoe pa3zButue», «PazButrue Malckoro xykay,
«Pa3Butne capanum», «Pa3Butue JATYMIKH», «J/{BOHHOE OIUIOAOTBOPEHHE Yy ILIBETKOBBIX
pacrenuit», «CTpoeHHE CeMSH OJHOMOJBHBIX W IBYAOJIBHBIX pacTeHU», «KU3HEHHBIA LMK
MOPCKOI KanycTb», < KU3HEHHbIN LUK MXay, « KU3HEHHBIA IUKJI TAOPOTHUKAY, « KU3HEHHBIN
LUK COCHBD.



O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SIMIIEKJIETOK U CIIEpMaTO30UI0B,
Mozelb «L{uKIT pa3BUTHS JIATYIIKIY.

JlabopaTtopnasi pabGora «M3yueHue CTpOeHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckasi padora «BpIsiBIeHME TPU3HAKOB CXOJCTBA 3apOABIINICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabote I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butuu renetrku. Padotst H. K. Konbiosa, H. 1.
Baswmiosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®wmmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3MUIOTA,
reTepO3UroTa, YWCTas JIMHUS, TUOPUABI, TeHOTHN, (QeHorur. OCHOBHBIE METOJbl TCHETHKU:
TUOPUAO0IOTHYECKHM, TUTOJOTUUECKHI, MOJIEKYIISIPHO-TEHETHYECKHIA.

JleMmoHCTpamumn

IToptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koasnos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxeMbl: « MeToIbI TeHETUKI, «CXEeMbI CKPEUTUBAHUSY.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHEeTUUECKUX UCCIACTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBolii 3aKkoH MeHens — 3aKoH e IMHO00pa3usi TMOPUI0B
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoi 3akoH MeHaenst — 3aK0H pacilerieHus
npu3HakoB. lluTonornyeckue OCHOBBI MOHOTHMOPHIHOTO CKpEIIMBaHUS. [MmoTe3a YHCTOTHI
ramer.

AHanusupyromee  ckpemiuBaHue.  [IpoMexyTouHblli  XxapakTep — HaclleJJOBAHMS.
Pacenienue npu3HakoB MpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHgens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. [{uToI0rnYecke OCHOBBI AUTMOPUIHOTO CKPELIBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuernyieHHoe Hacae10BaHNE
T€HOB, HAPYUIEHUE CLEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTramMeTHBI M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJICHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucreMa. llmeloTponuss — MHOXKECTBEHHOE [EHCTBUE IEHa.
MHoOXeCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauIeNbHBIX T'eHOB. KoMmmiemMeHTapHOCTb.
Onucras. [Tonumepus.

['eHeTMYECKUMI KOHTPOJb PpA3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3UOTIOTHUECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (YyHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — MapasuT» U «XO35SUH — MUKPOOHOMY).
['eHeTnyeckue acHeKThl KOHTPOJIA M U3MEHEHUS! HACJIEICTBEHHOW MHQOpPMAIMK B MOKOJIEHUIX
KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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



Tabmuupl u cxemsl: «IlepBeiii 1 BTOpO 3akoHBI MeHmens», « Tpetuit 3akon Mennens»,
«Ananusupymoniee ckpeiupanue», «Hemoanoe gomunupoBanuey, « ClieriieHHOE HaclleJ0BaHUE
MPHU3HAKOB Y Mpo3oduishy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapruotun apo30Quisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlIIeau3m», « BzaumoaeincTere reHoB.

OOGopynoBaHue: MOJETh IS JTEMOHCTPAIMHM 3aKOHOB €IWHOO00Opa3us THOPUIIOB TIEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HaCJIEeJ0BAHUS MMPU3HAKOB, MOJENb ISl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozoduay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
TpO30(HITBD).

IIpakTnyeckass padora «l3yueHne pe3yapTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue reHotuna u cpeabl npu (opmMupoBaHMH (eHoTuna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE MpPHU3HAKU. BuUIbl  HU3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBECHHAS.

Monudukarontnas U3MEHUYMBOCTh. Ponib cpeasl B (opMupoBaHuHM MOIUGUKAIMOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbsll psa v BapuannoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi n3MEHUUBOCTh. MeHO03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOU
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTanmoHHass M3MEHYMBOCTh. Buabl MyTaumii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUUPOBAaHHBIE MYTalMH. SIIepHBIE M IUTOILUIA3MAaTUYECKUE MYTallUHU.
Comaruueckre W MOJOBbIE MyTauuu. [IpuurMHBI BOSHUKHOBEHHS MyTainui. MyTareHsl U UX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psgoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasuiioB). BuesnepHas W3MEHUHMBOCTH H
HACJICJICTBEHHOCTD.

Onueenemurxa u 3NUSEHOMUKA, PONb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemoncTpanuu

[Toptpersr: I'. ne ®pus, B. Horanucen, H. 1. BaBuiios.

Tabmuupl 1 cxembl: «Bumbl m3meHUnBOCTHY, «Moau(pUKAIIMOHHAS HW3MEHYHBOCTHY,
«KomOuHaTuBHAs H3MEHUYUBOCTEY, «Melo3y», «OmnogoTBopenuey, «I'eHeTnueckue 3a00aeBaHus
4yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: >KMBbIE W TepOapHbIC HK3EMIUISIPhI KOMHATHBIX PACTEHUN, PHUCYHKH
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnasi pabora «McciemoBaHuE —3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTtamuu y 1po30(uiibl (Ha TOTOBBIX MUKPOTIPEIapaTax ).

Tema 14. I'eHeTHKA YeslOBEKA

Kapuotun uenoBeka. MexayHapoJHas @IporpaMma HCCIEAOBaHUS T€HOMa 4YelIOBEKa.
MeTonbl U3yYeHHUS] TEHETUKHM YETIOBEKAa: TeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [UTOTCHETHUYECKHIA,
MOMYJIAIIMOHHO-CTATUCTUYECKUH, MOJIeKyJIsipHO-TeHeTHnYecknii. COBpPEMEHHOE OmpeesieHre



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yuciie ¢ momombo [TI[P-
ananu3a. HacnencrBennsie 3a00s1eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
Bonesnn ¢ HaciencTBEHHOM NpPeapacoyoKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TI'E€HETHKH B
NPEJOTBPALICHUN U JICUCHUM TE€HETUYECKHX 3a00JeBaHMH uelloBeKa. MeIUKO-TeHETHYECKOe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETHYECKOrO Irpy3a». JTUYECKUE aCIIEKThI
UCCIIEIOBAaHUN B 00JIACTH PeIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOphl MOBBIIICHHON YyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XMMHUYECKOMY 3arpsi3HEHHUIO OKpY’Kaloled cpenbl. ['eHeTmdeckas MpenpacrnoiokeHHOCTh
YEJIOBEKA K MAaTOJOTUSIM.

JdemoncTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl M3yuyeHHsS T€HETUKU YeIOBEKay,
«I'enernyeckre 3a00JI€BaHUS YEIOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHON.

Tema 15. Cenexuusi opranu3MoB

JlomecTukanusa U cenekuus. 3apoXkAeHUE CEeJeKIMM U JoMecTukauuu. Yuenue H. U.
BaBuiosa o LleHTpax npoucxoxaeHuss 1 MHOroo0pas3us KyJabTYpHBIX pacTeHHH. Poinb cenexkunu
B CO3JJaHUH COPTOB PACTEHUI U IOPOJ KUBOTHBIX. COPT, MOPOJa, IITaMM. 3aKOH TOMOJIOTMYECKHUX
pAloB B HacieACTBeHHOM m3meHunBocT H. M. BaBuiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboTHhL.

MeTonpl ceneKITMOHHONW paboThl. ICKyCCTBEHHBINH OTOOp: MacCCOBBIM U MHIAWBUAYATbHBIH.
Oranbl KOMOMHAIMOHHON cenekiuu. VcnbltaHue npousBoaureneil mo mnoromcry. Otbop mo
TEHOTUITY C MIOMOLIBIO OLIEHKU ()EHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHATIN3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboTel. PamuanmoHHBIN U
XUMHUYECKHH MyTareHe3 KakK HMCTOYHHMK MyTalud Yy KyJbTYpPHBIX (OpPM OpPraHu3MOB.
Hcnonp30Banne reHOMHOTO PEIaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK mis nomydyenus
HCXOJIHOTO MaTepHuaa JUisl CEJIEKIUN.

[Tonyyenne monumuionoB. BHyTpuBHIoBas rubpuanszauus. bauskopoacTBeHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, WU ayTOpuauHr. ['etepo3uc u
ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OrganéHHas rubpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTMKEHMSI CENEKLUHUU pacTeHUd u
KUBOTHBIX. «3€1EHAS PeBONIOYUL.

CoxpaHeHHEe M H3y4YEHHME T€HETUYECKHX PECypCOB KyJIbTYPHBIX PAaCTCHMH M UX JMKHX
poauyeit i CO3AaHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamil CelbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
JHCUBOMHBIX 8 YEAX VIYYUEHUS CYUeCMBYIOUUX U CO30aHUS HOBbIX NOPOO, NTUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NepcneKmueHbIX MexXHOI02UlL.

JdemoHcTpanuu

[optpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopanoyr, /I. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKIH»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopnasi pabora «/3ydueHue cOpTOB KyJbTYpHBIX PACTEHHH M IOPOJ JOMAIIHUX
YKUBOTHBIX).



JlabopaTopnasi padora «/3ydeHne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

IKcekypensi «OCHOBHBIE METOJIbI M JOCTHUKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (pepMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPa)».

Tema 16. BUOTeXHOJIOTUSI U CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKkTepUCTHKA. TpaaunuoHHas OWOTEXHOJIOTHA: XJieOOoIeueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTUi. [Ipon3BoAcTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPaBIEHHOTO  W3MEHEHUS W
KOHCTPYUPOBaHUS T€HOMOB C LIEJIBIO NTOJIyYEHHsI OPTaHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYaroluecs B Npupo/ie ONOCUHTETUYECKHE TYTH.

Kneroynas unnxenepus. MeTolbl KyJIbTypbl KJIETOK M TKaHEH PACTEHUN M KUBOTHBIX.
Kpuobanku. Comarndeckas THOpuAM3aLMsS M COMaTHYECKWi smOpumorenes. lcmonb3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SHIEKIIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO TPAHCIUIAHTALUH sAJ1ep KIIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'eHHasl MH)KeHepHsl. ICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAaHHE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TEHHOU
WHXCHEPUH.

MenunuHckue ouorexnosnoruu. Iloctrenomuas mudposas menununa. [1LP-auarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOIEHTPHUYECKUI aHAIN3 TPOTEOMa YEIIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKH (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTH, CO3JaHUsI KOMITJIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTUHrA U cKad(OIAMHTa I PEeLICHUS
3a71a4 NEPCOHAITM3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3allluThl OT
Bo30yaureneir OPBU, ycraHoBiieHHEe MOJIEKYJIIPHBIX MeXaHU3MOB (yHKiuonupoBanus PHK-
COJIepKalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMAacHbIe 3a00JIeBaHUS YEIOBEKA U AKHUBOTHBIX.

JdemoHcTpanuu

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEPUI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTHyeckas padora «llosydeHne MOJIOYHOKHUCIBIX IPOLYKTOBY.

Ikekypeust «broTexHoorus — BakHei1as npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».



ININTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'TA
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TPeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOYyUYarOIIUMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B CTPYKTYPC JIMUHOCTHBIX PC3YJIbTATOB OCBOCHHA MPOTrpaMMbI I10 6I/IOJIOFI/II/I BbIJCIICHBI
CIICAYIOUINE  COCTAaBIIAIONIIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHHCKOM  Ipa)IaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIHHOCTH M CaMOOIPEAETIECHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe paszeumue BHYTPEHHHX
yOEKIEHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKMX TPaJULUN pa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMHU, TMPUCYIIUMHU  CHCTEME
OMOJOTHYECKOTO  OOpa3OBaHMsI, Haauuue NPABOCO3HAHUS  SKOJIOTHUECKON  KYJIBTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE TIJIaHBI.

JInyaOCTHBIC PE3YIbTATEI OCBOCHUA IIPOrpaMMBbI 110 OuoJIoruu JOCTUI'alOTCA B €JUHCTBEC
y4eOHOM M BOCTIHUTATEIbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMU M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOImIecTBE TMpaBWIaMH M HOPMAaMHU TOBEACHHS M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMA,
CaMOBOCIIUTAHUA U CaMOpa3BUTHUA, Pa3BUTUA BHYTpeHHefI MO3UIUHU JIMYHOCTHU, ITaTPUOTU3MA U
YBOXEGHUSI K 3aKOHY M IPaBOMOPSAKY, YENOBEKY TpyJa W CTaplIeMy IMOKOJCHUIO, B3aUMHOIO
YBaXEHUs, OEpPEeKHOTrO  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJulUsaM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JInyaOCTHBIC PE3YJIbTAaTbl OCBOCHUS y‘IG6HOI‘O npeamMeTa «bnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CHOCOOHOCTH 00y4aroIIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIlMii, MO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAIUWIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOI'O OIIbITa W ONbITa ACATCIIBHOCTHU B IPOLCCCC pCain3allid OCHOBHBIX
HAIpPaBIEHUI BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMMO3UIUU  OOYYAromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIro OOIIECTBa;

OCO3HAHUEC CBOMX KOHCTUTYIHMOHHBIX IIpaB H O6$I38,HHOCTGI71, YBAKCHHUC 3aKOHA H
MPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NESATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
PEIICHUHN y‘~I€6HBIX U I1I03HaBaTCJIbHBIX 3a1a4, BBIIIOJIHEHU N OMOJIOTHYECKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIIEGHHUIO K SIBJIICHHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE yYUThIBaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aI/IM0I[€I\/IICTBI/I$I J'IIOI[CfI C pasHbIMU y6€)KI[€HI/I$IMI/I, KYJbTYPHBIMU LHEHHOCTSAMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIOHEHTOB MPH 00CYXAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPKAHNUS;

TOTOBHOCTh K T'YMaHHUTAapHOU M BOJIOHTEPCKOU J1€ATEIbHOCTH;



2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UIACHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POonMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEUIO U TAMATHUKAM IPUPOJIBI, JOCTHKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATH BKJIA]] POCCUMCKIX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUss OWOJOTMM B TIO3HAHUM 3aKOHOB MPHUPONbI, B JKM3HU 4YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LIEHHOCTEN CEMEMHOM )KMU3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

JCTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUI;

MMOHUMaHNE YMOITMOHAJIBHOT'O BO3ICUCTBUS KUBOM MPUPO/BI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KaueCTBA TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocHUTAHHMS, (POPMHPOBAHUA  KYJIbTYPbl 30POBbSI M
IMOLMOHAIBLHOIO 0JIAroOnoJIy4usi:

NOHUMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasa *Hu3HHU (30pOBOE MUTAHUE,
coOI0fIeHNe TUTUEHUYECKUX MPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHH U OTIbIXA,
perymsipHas (U3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHMMAaHHWE IEHHOCTH TPaBUJI HWHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUST aaKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIBHO BBITIOIHATH TAKYIO IEATEIbHOCTS;

MHTEpeC K pa3nuyHbiM chepam mpodeccHoHATBbHON AESITeTbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBII BBIOOp OyAyIIei mpodeccun u peaarn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC MIIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSXKEHUU BCEH
KU3HH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS

9KOJIOTHYECKH 1e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY >KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;



MOBBIIICHHE YPOBHSI JKOJOTUYECKOW KYJIBTYpBI: NMPUOOPETCHHE OMBITa TUTAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TOCIEJCTBUN SISl OKPYKAIOILIEH CPEIbl;

OCO3HaHUeE TI00aTBHOr0 XapaKkTepa KOJOTUIECKUX MPOOJIeM U IyTel UX PelIecHUS;

CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM TMPUPOAOIOIB30BaHUEM (COOII0IeHNE
MpaBuJl MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PAaBHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BHUJIOB, YKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUITHE NCUCTBUI, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPHUPOJHON Cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HYKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMbIX
JICHCTBUN U NIPENOTBPALLATD UX;

HaJIU4YKMe Pa3BUTOTO HKOJOTHYECKOTO MBIILIEHUS, 3KOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MIO3HABATEJIbHOW, KOMMYHMKATHUBHOM M COLMAIbHON MpaKTUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH © OOIECTBEHHOW MpAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3AUMOICHCTBHS
MEXAY JI0JIbMH U MTO3HAHMS MUDA;

MOHMMaHUEe crenupuKku OUMONOTUU KaK HayKH, OCO3HaHMS €€ poiu B (HOPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpY KarOIIeM
MHpE Kak O €OUHCTBE MNPUPOABI, YEJIOBEKa M OOIIeCTBa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpodieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOKAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTIeueHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE TMEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peuiaTh pecypcHbIe MpoOJIeMbl Pa3BUTUSI YEJIOBEYECTBA, MOUCKA MyTEeH BBIXOAA U3 TII0OATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyYCHUU OMOJOTHYECKHX 3HAHWU B IEJISX TOBBIINICHUS OOIIeH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KaK COCTaBHOW YacTu (PYHKIIMOHAIBHOU
rPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUU OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHUS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCITOJIB30BaTh TIOJMydacMble 3HAHUS JUIS aHajdu3a W OOBSCHCHHS SIBIICHUHN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANUX B HEM HM3MEHECHHMH, yMEHHE JeiaTh OOOCHOBAHHBIC
3aKJIIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LEJIbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OMOJIOTMYECKUE 3HAHWS JUISI PEIICHUS
po0JIeM B peaJIbHBIX )KH3HEHHBIX CUTYaIIUSIX;

OCO3HAHUE I[EHHOCTH HAy4YHOM NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHMM 1O OWOJOTHH B COOTBETCTBHHM C >KHU3HCHHBIMU
HOTPEOHOCTAMM.

METAINPEAMETHBIE PE3YJIbTATDBI



MertanpeamMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bHONIOTHS» BKIIIOYAIOT:
3HAYMMbIe U1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIIUXCS  MEXIAUCIUTUIMHAPHBIC
(MeXTpeMeTHbIE) 00IICHaYYHbIC TTOHATHS, OTPAXKAIOIIHIE [IEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, WCCIIeOBaHNEe, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT W JIPYTHE); YHUBEPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABaTENIbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECIECUNBAIOIIHNE
dbopmupoBaHrue (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHITUM OOYyYaIOlIUXCS;
CHOCOOHOCTh 00y4Jarmuxcst HCIIOJIb30BaTh OCBOGHHBIC MEXIUCIUTITNHAPHEIE,
MHUPOBO33PECHUYECKHE 3HAHHWS W YHHUBEpCAJIbHbIC Y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLMAJIBHOM MPAKTHUKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHHS Y
oOyuaromerocss OyayT copmupoBaHBI MO3HABATEIHHBIC YHUBEPCAILHBIC yUeOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHBIC Y4YeOHbIC [EHCTBUS, PETYISTUBHBIC YHHBEpCAIbHBIC
y4eOHbIC ICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OgiiajieHne YHHBEPCATbHBIMH Y4eOHBIMU MO3HABATEIbHBIMH 1€l CTBHSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (POPMYITMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIO0JIB30BAaTh MPH OCBOCHUH 3HAHHI TIPUEMBI JIOTHUECKOTO MBIIIUICHHS (aHAIH3a, CHHTE3a,
CpaBHEHMs, Kiaccu(puKaiuu, OOOOIICHUs), PACKPBIBATH CMBICI OHOJOTHYSCKUX TMOHSATHIA
(BBIICIATH WX XapaKTePHBIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU TIOHSATHSIMH );

OTIPECIIATh IEMHM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHM WX JIOCTHKCHHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEIISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYKACHHUSI (HHTyKTUBHBIC, ISTYKTUBHBIC, TI0 AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BBHIBOABI U
3aKJTIOYCHHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIEC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIIIEHUN B W3Y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAaKKe MPOTHBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh ITUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIUXCS MaTepUATbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOIHATH pPadOTy B YCIOBHUSIX pEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJICM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIEHOMY TOHCKY METOJIOB
peIIeHUs TPAKTUICCKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;



UCTIONIB30BaTh PA3IUYHBIC BUIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(opMHpOBATh HAYYHBIH THUIl MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOIOTHEHN, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTENbHOU NEATEITBHOCTH U
KU3HEHHBIX CUTYaIlHsX;

BBISBIIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady, BBIJBUIATh
TUIIOTE3Y €€ PEeLIeHUs, HAXOAUTh apryMEHTHI JUIsl 10Ka3aTesIbCTBA CBOMX YTBEPXKIECHUH, 3a/1aBaTh
napamMeTpsl U KpUTEPUU PEIICHUS;

aHAJM3UPOBAThH MTOJyYEHHbIE B XOJ1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IIEJICHANIPABICHHBIN IOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JCHCTBUS B
po(heCCHOHATLHYIO CPeay;

yMETh NEPEeHOCUTh 3HAHWA B  IIO3HABATEIIbHYI0 M  MPAKTUYECKYIO  00JacTu
KHU3HEIEATEIIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPUTHHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4H, TOMyCKaloIle albTepHATUBHBIEC PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3UYHBIX HUCTOYHMKAX HH(OpMAIuu (TEKCTe Yy4eOHOro Mmocoows,
HAYYHO-TIONYJISIPHOW JIMTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
Npe/CTaBICHUs, KpUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

(dopMyIHpOBaTh 3ampPOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJABI MPH IOHCKE W O0TOOpe
Ouonornyeckoit nHMGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUSI y4eOHBIX 3a/1a4;

nproOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3JIUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJBHYIO (OpPMY TPEACTABICHUS OHOIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCIIOJIb30BaTh HAy4HbIH $3bIK B KauyecTBE CpeAcTBAa IMpH paboTe ¢ OHOIOrHYecKoi
uHpopManrell: TpUMEHATh XUMHYECKHe, (PU3NYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W IMPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJCTh HABbIKAMU PpACHO3HABaHUS M 3alIUTHl HH(pOpMALMU, HHOOPMAIIOHHON
0€3011aCHOCTH JTMYHOCTH.

Osgiiajienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUAMU:

1) obuenue:

OCYILECTBIISATh KOMMYHHMKAIIMKM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYILECTBY 00CYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYX/ICHUSI OTHOCHTEJIBHO BBIMIONHEHUS TMIpeIUIaraéMoil 3aJadd, YYWUTHIBATH WHTEPECH U
COTJIACOBAHHOCTH TIO3UIIMH IPYTHX YYaCTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUS KOH(QIMKTHBIX CUTYallMi, yMETh CMAr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJIETh Pa3IMYHBIMU CIIOco0aMu OOIIEHUS M B3aMMOJEHCTBHS, MOHMMATh HaMepeHUs
JOPYTUX JOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
peIIeHNH OMOJOTHYECKON TTPOOJIeMbl, 0O0CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIITOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

IPUHUMATh €11 COBMECTHOW JEATENbHOCTH, OpPraHM30BbIBATb M KOOPAMHHMPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIaH JEHCTBUH, pacpeesiiTh POJIM C y4ETOM MHEHHH
Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHON padOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJOTO YYaCTHHKA KOMAaHJIbI B OOLIMI pe3yibTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpejlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CUTYyalUsX,
IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OsgiiaieHNe YHHBEPCAIbHBIMH PeryJIsiTHBHbBIMH 1eHCTBUAMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABICHUS NpoOJEeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M IMOCTYINKax IO OTHOIIEHHIO K XHBOW NPUPOIE, CBOEMY 370POBbIO0 U 3/I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

CaMOCTOSITENIbHO COCTABJIATH IIJIaH PelIeHUsl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIIUpATh paMKH y4eOHOT0 MPEeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUIH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 34 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh ()OPMUPOBAHMIO M TPOSIBIICHHUIO IIMPOKOH 3PYIUIMH B Pa3HBIX 00JacTAX
3HaHWUM, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTh KOPPEKTHBBI B AEATEIbHOCTb, OLCHMBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JE€HCTBUN
Y MBICITUTENIbHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUIsl OLIEHKU CUTYalllH, BHIOOPA BEPHOT'O PELLICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIKCHHUIO;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACSATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIIMOKHY;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MU C MO3ULUH JPYTOro YeaoBeKa.
IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cofepxaHus ydeOHoro mnpeamera «buonorus» Ha
yri1yOJE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHne npoGuiabHOro o0yueHust 00yJaromuxcs
6uonornu. OHM BKITIOYAIOT: Crieln(UIecKre it OMOJIOTUU HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JNEHCTBUI IO OCBOEHUIO, HHTEPIIPETAIMU U MpeoOpa30BaHUIO 3HAHMM, BUABI JESTEIBHOCTH IO
MOJyYEHUIO HOBBIX 3HAHMM M MX MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKK€ B peajbHBIX
YKU3HEHHBIX cuTyauusax. [IpenMeTHble pe3yapTaThl IPEICTaBICHbI 10 TOJaM U3yUeHUs.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 Knacce 101KHbI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HaykK, B
(opMHpPOBaHNH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IIPUPOIBI U PELICHUN
npo6JeM palnoHAIBLHOTO MPUPOIOTIONB30BaHMS, O BKIIAI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOopas BKJIIOYAeT: OCHOBOIOJATarollne
OMOJOrMYEeCKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboju3M, TrOMEOcTas,
CaMOpEeTyJIsILMsL, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacneAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOI0 MOKOJIEHMS, pacIIEIJICHUs, YUCTOTHI raMeT, He3aBUCUMOro HacieaoBanus . Menaens,
TOMOJIOTUYECKHX PSIJAOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwiioa), mpuUHIHUIIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJAaMH HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B OMOJIOTHYECKHX
WCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHMCAHHUE, U3MEPECHHE, HAOIIOICHUE, SKCIICPUMEHT);

YMEHHE BbIACIATh CYIIECTBEHHBIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaX pacTEHUH, KUBOTHBIX U YEJIOBEKA,
OHMOJOrMYECKUX IPOLECCOB: 0OMEHA BellecTB (METa00I1M3M), IPEBPALLEHUS SHEPTUU, OPOIKEHUS,
aBTOTPO(HOIO U reTepoTPOHOr0 TUIIOB MUTAHMSL, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXXEHHS,
WHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAYy OPTaHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUHUSAMH, MEXKIy OpraHaMU U CUCTEMaMH OpPraHOB y
pacTeHMii, >KUBOTHBIX U 4YeJOBEKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMHU OPTraHOB U HX
GYHKIUSAMU, MEXIY dTanmaMu OOMEHa BEIIeCTB, dTalmaMU KJIETOYHOTO IMKJIa U KU3HEHHBIX
IUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
(deHoTHnoM U (hakTopaMH cpebl OOUTAHHUS;



YMEHUE BBISIBJISATH OTIUYUTEIIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM YHCIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJIIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY I JOKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMAaTHYECKUX IPYIII;

yMEHHE pelaTh OMOJIOTHYECKHE 3a/1a4H, BBISBIATH IPUYNHHO-CIIEICTBEHHBIE CBSA3H MEXTY
HCCJICTyeMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBJICHHSIMH, JENaTh BBIBOJIBI U MPOTHO3BI Ha
OCHOBaHUU MOJIYYEHHBIX Pe3yJIbTaTOB;

yYMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPSATh UX OSKCIEPUMEHTAIbHBIMH CpPEACTBAMHU,
bopMyIupys LIeTh UCCISI0BaHMS, aHATM3UPOBATH MMOJIYYCHHBIE PE3YIbTAThI U JIENIaTh BHIBO/IBI,

YMEHHE Y4YacTBOBaTh B Y4YeOHO-HMCCIIEIOBATEIBCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MIOJIy4YEHHbIE PE3YJIbTAaThl HA YYEHUUECKUX KOHPEPEHLUSX;

YMEHHUE OIICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICAOBAHHH B 00J1aCTH OMOJIOTUI
U MEIUIUHBI (KJIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp OyIyIel mpodecCHOHATBHON AeITeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBOI
MIPOMBIIIIICHHOCTH, YTIyOISaTh TO3HABATEIbHbIN HHTEPEC, HAalIPaBJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH NpodecCuu U MPOAOKEHNE OUOIOrMYeCKOT0 00pa3oBaHUs B OpraHU3aIMIX
cpeaHero npogeCCHOHAIBLHOTO M BBICIIETO 00pa30BaHMUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 Knacce N0IKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE W POJHM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HaykK, B
(OpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOIBI U PEIICHUH SKOJIOTHYECKUX MPOOJEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
parroHaIbHOTO MPUPOIONIONH30BaHMS, U B (HOPMUPOBAHUY IIEHHOCTHOTO OTHOIICHUS K PUPOJIE,
o0IIeCTBY, YENOBEKY, O BKJAJ€ POCCUHCKUX M 3apyOEeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
OuoJioruu;

yYMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJArarwiux OWOJIOrMYeCKUX TEPMUHOB W TMOHATUN (BUZ,
’KOcHcTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CeepuoBa — 0 MyTsSX U HalpaBICHUSIX
sBosroiud, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubGuxa,
HKOJIOTHUECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bl (Tunore3a «mupa PHK» V. I'nnbepra);

YMEHHE BIAJ€Th OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM (ONMCAHHE, H3MEpEHHUE,
HaOI0/IeHUE, YKCIIEPUMEHT), CITIOCOOaMU BBISBJICHHS U OLIEHKH aHTPOTOTCHHBIX M3MEHEHUN B
IIPUPOJIE;

YMEHHE BBIACNATh CYILIECTBEHHbIE NPU3HAKU: BUAOB, OMOIreOLEHO30B, JKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJTOMATPUYECKOTO ¥ CUMIATPUYECKOTO BU000pA30BaHUs, BIUSHUS IBIKYIIUX CHII dBOJIOIUU
Ha TeHO(OH]] MOMYJIALUHN, TPUCIOCOOTICHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHHE yCTaHABJINBATh B3aNMOCBSI3U MEXKTY ITPOIIECCAMH IBOJIOIINH, IBIKYIIAMHU CHITAMU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3UYHBIX JKOCUCTEM M TMPUCHOCOOJIICHUSIMH K HUM
OpPIraHU3MOB;

YMEHHUE BBISIBIIATh OTIUYUTEILHBIC TPH3HAKH )KUBBIX CUCTEM, MTPHUCIIOCOOICHHOCTD BUIOB
K cpele oOWTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOUINE apIyMEHThI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIhCTBA POJICTBA OPTaHU3MOB pa3HBIX CHCTEMAaTHYECKHX TpPYIIIL,
B3aMMOCBSI3M OPraHU3MOB W Cpebl OOWTAHWs, CIUHCTBA UYEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHs MHOT000pa3us BHJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
4eJI0BEYECTBA,;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a/1a4H, BBISIBIISATH IIPUYNHHO-CIICACTBEHHBIE CBS3H MEKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOLIECCAMU U SIBJICHUSIMH, JIEIATh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHHU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM H JTa0OPaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OSKCICPHUMCEHTAIBHBIMU CPEICTBAMHU,
bopMyIHpys 11eNb UCCIIeI0BaHNS, aHATM3UPOBATh MOTYYCHHBIE PE3YIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATENBCKONH paboTe Mo OWOJIOTHH, 3KOJOTHU U
MEIUIUHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MIOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYCCKUX KOH(EPEHIUIX;

YMEHHE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKIACHUU JKWU3HHU, 4YeIOBeKa U
YeJIOBEYECKNX pac, O MPHUYMHAX, MOCIEACTBHAX M CIOCO0aX MPEeJOTBpAIICHHs TI00aTbHBIX
U3MEHEeHUu# B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHanbHON AEATEIbHOCTU B
o0racTi OMOJIOTHH, KOJIOTHHU, IIPHUPOIOTIONH30BaHI, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETCpUHAPHUH, CEIIbCKOTO X031CTBA, MUIIEBON MPOMBIIUICHHOCTH, YIITyOIsTh TTO3HABATEIbHBIN
UHTEpeC, HalpaBIeHHbIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccun U MpoI0JKEeHNE
OHMOJIOTMYECKOTO 00pa30BaHUs B OPraHU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM (uudpossbIe)
Ne o/ Konrpoabnbsie IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 Buosnorus xak Hayka
2 JKuBble crcTeMBbl U UX HU3Y4YCHUE
3 Buonorus xkinetku 0.5
4 XUMHU€ecKasi OpraHu3alus KIETKU 10
) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NPeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas undopmanus u 9 05
peanmu3anus e€ B KIeTKe
8 JKu3HeHHBIH UK KIETKU 6 1 1
9 CtpoeHue u QyHKIHH OpraHu3MOB 17 1.5
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — Hayka 0 HacJIeICTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHoe Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13










IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

buosnorus xak KOMIUIEKCHAsI HayKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

ypOBHeBafl opraHu3anu )XUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUYEHUS KIICTKU.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHOM U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
«3y4eHune MeTo10B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
neHTpudyruponanue, [1L[P)»

XMUMHYECKUH COCTAB KJIIETKU

0.5

MuHepaJibHbI€ BEIIECTBA KJIETKHU, UX
Ouosoruyeckas poib

Opranuyeckue BeecTBa KJIeTKH —
6enku. JlabopaTopnas pabora
«OG6Hapy>xeHHe OETKOB ¢ TOMOILBIO
Ka4eCTBEHHBIX PEaKIHi»

CgoiicTBa, K1accupuKanys U QyHKIUN
0enKoB

0.5




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJICBOAbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunossie kucnortsl. JJHK u PHK.
JlaGopartopHas pabota «Mccnenosanue
HYKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

Crpoenue u pynkuuu ATO. [lpyrue
Hykseosuarpupocdarsr (HTD)

0.5

14

CexsennpoBanue [JHK. Merozs
TeHOMUKH, TPAHCKPUTITOMHKH,
MPOTEOMUKHU

15
16

MeToapl CTpYKTYypHOM OHOIOTHI

Tumnel K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

17

18

19

CtpoeHune d3yKapruoTUYECKON KIICTKH.
[TpakTrueckas pabora «3yuenue
CBOICTB KJIETOUHOI MeMOpaHbI»

[ToBepXHOCTHBIN anmapar KiIeTKU
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.
[TpakTnyeckas padora «3yueHue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIbHBIX
KIJIICTKax»

0.5

0.5

20

[ToryaBTOHOMHBIE OPTaHOM/IBI KIIETKH:
MHUTOXOHPHH, IIacTH bl JlJabopaTtopHas
pabota «MccnenoBanue mia3Monn3a u
JIETIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

0.5

21

HemeMOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH 1Ipa 1

23

24

CpaBHUTEJbHAS XapaKTEPUCTHKA KIECTOK
sykapuot. JlaboparopHas pabora
«3y4yeHune cTpoeHus KJIETOK pa3InNYHbIX
OpPTraHU3MOBY

ACCUMUIISIIINS ¥ TUCCUMUIIALINS — JIBE
CTOpPOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTamuTHIECKONW aKTHBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTO MeTabonm3Mma. JlabopaTopHas

pabota «M3y4yenue pepMEeHTaTUBHOTO 1
paclieruieHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJIICTKAX»

0.5

26
27

benku-akTuBaTOphl U OCNKU-UHTUOUTOPEI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe mporeccoB pOTOCHHTE3A U 1
XEMOCUHTE3a»

0.5

30

AHaspoOHBIE OpraHu3Mbl. Buier
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHe MpoIeccoB OpOKEHUS U
JIBIXaHUSD)

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: padota
npoToHHON AT®-cuHTa3bI
33 Peakiuu MaTpuyHOTO CHHTE3a
TpaHckpuMus — MaTPUYHBIA CUHTE3
34
PHK
35 Tpaucusus u e€ Tarnbl
36 KoaunpoBanue amuHokuciot. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzanys reHoMa y mpoKapuoT u
JYKapHOT
38 MoJtekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycsl — BHekIeTOUHbIE (HOPMBI KU3HH
39 U obnuratHble mapa3uTsl. [IpakTnyeckas 0.5
pabora «Co3manue MOJEIN BUPYCa»
40 BupycHsle 3a00neBaHus yeloBeKa,
JKUBOTHBIX, PACTCHU
41 Hanorexnonoruu B 6Moa0ruu u
MEIHIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cuntes JJTHK
Xpomocomsl. JITaboparopHast pabota
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KJIETKM — MHUTO3
46 Tunsl kneTok. KapruoknHe3 U HTUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHYMKA KOpEIlIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»

PGI‘yJISII_[I/ISI KHU3HCHHOI'O IUKJIa KJIICTOK.

47 Kontponsnast padora Ne 1 "Knerka"

48 Opranmu3M Kak euHOE 11eJ10e

49 Tkanu pacrenuit. JJaboparopuas pabora 05
«3y4yeHue TkaHel paCTCHUN '
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «3yueHue TkaHeu 0.5
KUBOTHBIX)»
Oprassl. CHCTEMBI OpPTraHOB.

51 JlaGopatopHas pabora «3yuenue 0.5
OpraHOB LIBETKOBOT'O PACTECHUSDY

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNEe OpraHn3MOB

54 [Intanue opraHn3mMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCcoOpT BelecTB y OpraHu3MoB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NmmyHHast cucTemMa 4yeoBeKa




PazgpaxxumocTs 1 perymsnus y

63
OpPraHU3MOB
64 I'ymopanpHast peryisnus 1 SHIOKpUHHAs
cHcTeMa KUBOTHBIX M YelIOBEeKa
65 @DopMbI pa3MHOXKEHHS OPIraHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJeTok. JlabopaTtopHas paboTta 05
«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTax»
69 WNnauBuyansHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3aksajika OpraHoB M TKaHeH U3
3apOJIBIIIEBHIX JIUCTKOB
Poct u pazBuTHe JXUBOTHBIX.
71 JlaGopatopHas paboTa «BplsiBieHHe 05
IPU3HAKOB CXOJICTBA 3apO/IbIIIEeH
MO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUI.
7 JlaGopatopHas paborta «CtpoeHue 0.5
OpPraHOB Pa3MHOMXEHHS BBICIINX
pacTeHun»
73 HcTopus CTaHOBJIEHUS U Pa3BUTHS
IeHETUKU KaK HayKH
74 OCHOBHBIE TIOHSATHS U CUMBOJIBI 0.5

renetukn. JlabopaTopHas pabora




«/Ipo3oduina kak 00bEKT TeHETHYECKUX
VICCIICIOBAaHHI»

3aKOHOMEPHOCTH HACIEAOBAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuaeckas paborta

75 " 1 0.5
N3ydenue pe3ynpraToB
MOHOTHOPHAHOTO CKPEIIMBAHUS Y
Jpo30¢uIH"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyolee CKpeluBaHue. 1
Hemnonnoe nomuHupoBanue
JlurubpunHoe ckpeniuBaHue.

78 [TpakTnyeckas padora «3yueHue 1 05
pe3yNbTaTOB TUTHOPUIHOTO '
CKPEIIUBAHUS Y IPO30(DUITBDY

79 [{uTomorn4ecKue OCHOBBI JUTUOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJJOBaHUE TTPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eHeTnka mosa 1

83 I'enoTun kak MeJI0OCTHAs CUCTEMA 1

84 ['eneTnyecKkuii KOHTPOJIb PA3BUTHUS 1
pacTeHHi, ’KUBOTHBIX U YEJIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. BUbl 1
U3MEHUYUBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1




87

88

BapuauuvoHHbII psia U BapUallMOHHAs
KkpuBas. JJaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIU(GHUKAMOHHON N3MEHUYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psiAa U
BAPUALIMOHHON KPUBOI»

I'eHOTHIIMUECKAs N3MEHUYNBOCTD.
KoMOnHaTHBHAs N3MEHYHNBOCTE

0.5

89

MyTtanunoHHasi U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAl[HOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA
['eneruka yenoseka. [IpakTrueckas
pabota «CocTaBlIeHHE U aHAIN3
POAOCIIOBHOW

MeToasl METUITMHCKON T€HETUKH

0.5

93

94

3HaueHue MEIMIUHCKON Nr€eHETUKHU B
NPEOTBPALICHUH U JICUEHUU
TeHETUYECKUX 3a00JIeBaHM YelloBeKa
OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KYJBTYPHBIX PACTEHUN U IOPOJ
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeToab! ceaeKIIMOHHON paboTHI.
JlaGopatopHas pabora «3yuenue
METO/IOB CEJIEKIIUN PAaCTEHUI»

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U

96 JKUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHUI»
97 CoxpaHeHue, n3y4eHne 1 UCI0JIb30BaHHE 1
TeHETHYECKUX PECYpPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npou3BojCTBa. [IpakTnyeckas padora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUI
99 OCHOBHBIE HaNpaBJIEHUS] CHHTETUYECKON 1
6uosorun
100 XpoMOCOMHasI M TeHHAS WH)KEHEPHUS 1
MenuuuHckue GMOTEXHOIOTHH.
101 Konrponbnas pabora Ne 2 "['eneruka u 1
cenexuus"
PesepaHblit ypok. [ToBTOpeHue,
102 0000111eHHEe, CUCTEMATH3AIIHS 3HAHNH. 1
Htorosas pabota 3a kype 10 xinacca
OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

* buonorus. buonornueckue cucremsl u nporieccel, 10 kmace/ Tepemor A.B.,
[Terpocosa P.A., O61iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «OL]
MHEMO31HA»

«M1OLl MHEMO3HHA»

TepemoB A.B., Iletpocoa P.A. buonorusi. buonornueckue cucTemMsl u

npoueccsl. 10 kimacc. M.- Maemo3una 2022

METOANYECKHUE MATEPUAJIBI JJ151 YUUTEJIA

MULTIMEDIA — nonnepxka kypca «O01iast Onoaorus»;

« JJaboparopust KJIIETKA; Metonunueckue Mmarepuansl: COOpPHUK HOPMATUBHBIX
nokyMmeHToB. buonorus /Coct. 3.J1. Jlnenpos, A. I'.,

Apkaanes. — M.: lpoda, 2010

IHHUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

www.bio.1september.ru - razera «buonorus» - npuoxeHue K «1 ceHTIOps»
www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTUN

www.edi0s.ru - DHaoc - HEHTP AUCTAaHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YaeOGHbIe MaTepuaibl ¥ clioBapy Ha caiite «Kupuir u
Medomuit» http://school-collection.edu.ru Equnast komtekmws mudpoBbIx

o0pa3oBaTeIbHBIX



pecypcos. http://window.edu.ru/ EauHoe okHO 10CTyIa K 00pa3oBaTeIbHBIM
pecypcam

http://www.priroda.ru — IIpupoa: HalMOHATLHBINA TTOPTAJL.

http://obi.img.ras.ru — ba3za 3naHuit Mo OMOJIOTHK YeTTOBEKa. Y USOHHK 110
MOJIEKYJISIPHOM

OMOJIOTHH YeJIOBeKa, ONOXMMHUHU, (PU3UOJIOTHH, TEHHON M OCJIIKOBOM WHIKCHEPHUHU.
http://www.zoomax.ru — 300J10THs: Y€JI0BEK U JOMAIIIHUE KUBOTHBIC.

http://www.fipi.ru — ®enepanbHbIil HHCTUTYT MEAATOTHYECKUX U3MEPECHUI






