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INOACHUTEJJBHASA 3AIIMCKA

[Iporpamma no ydeOHOMY mpenmety "buonorus" (manee - Ouosorus) Ha
ypOBHE cpeaHero ofmiero oOpa3oBaHus pa3paboTaHa Ha ocHOBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit deneparumn,
dI'OC COO, Konnenuuu mnpenogaBaHus ydeOHOro mnpeamera «buomorus», a
TaK’K€ Ha OCHOBE XapaKTepUCTUKU IUIAHHUPYEMBIX Ppe3ylIbTaroB JIyXOBHO-
HPABCTBEHHOIO pa3BUTHUSA, BOCIUTAHUA W  COIMAIM3AlMU  OOydYaroIIMXcs,
MpE/CTaBIeHHON B (¢eaepalbHOl paboyelt mporpamMMme BOCIHUTAHUS U B
[Iporpamme Bocniuranusas MOV «AnexkceeBckas COLLD.

VYyeonniii mpenmer «buonorus» yriyonéanoro ypoBHs wusydenust (10-11
KJIACChI) SIBJISICTCSI OJTHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMeTb». ComacHo nonoxeHusasm GI'OC COO npoduiabHbie yueOHbIC
IpeIMEeThl, H3y4yaeMble Ha YIIYOJEHHOM YpPOBHE, SBISIIOTCS CIOCOOOM
nuddepennpann  oOydeHUs] Ha YPOBHE CpeAHero ooOiero oOpa3oBaHUs U
MPU3BaHbl 00ECHEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CpPEIHUM
o0I1IUM, CpeHUM NMPO(ECCUOHATLHBIM U BBICIIUM O0pa3oBaHueM. B To ke Bpems
KOKIBIA W3 JTUX Y4YE€OHBIX TIPEAMETOB JOJKEH OBITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pelieHne 00pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIINX
3a/la4, CBSI3AHHBIX C MpOQoOpUEHTalHE OOyYarolUXCcsl W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOW O00JacTH HAyYHOTO 3HAHWSA, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEH, TICUXOJIOTHUEH, CITOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yuyeOHomy mnpeamety "buonorus" naér mnpeacraBieHUE O
Hea W 3a7adax u3ydeHusl ydeOHoro mnpeamera «buomnorus» Ha yrmyOnéHHOM
YpOBHE, OIpeAeIsieT 00s13aTeIbHOe (MHBApUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTypUpOBaHUE [0 paslejaM M TeMaM, paclpenesieHue Mo Kjaccam,
PEKOMEHIyeT TOCJIEIOBATEIbHOCTh HW3YYCHHsS Y4eOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€M, JIOTUKM y4eOHOro mpolecca,
BO3pPaCTHBIX oOcoOeHHOCTel oOywatomuxcsi. B mporpamme 1o Owuonoruu

peain30BaH IPUHOUII HNPECMCTBECHHOCTH C HN3YUCHHEM OuoJiorMu Ha YPOBHE



OCHOBHOTO  oOmiero  oOpas3oBaHusi, Omaromapsi d4eMy IPOCMAaTPUBAETCS
HAMpaBJIeHHOCTh Ha TMOCJIENYyIOIIee pa3BUTHE OWONOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTAaBICHUI O 3A0pOBOM oOpa3e »XU3HHU, Ha
BOCIIUTaHUE OEpPEKHOTO OTHOIIECHUS K OKpYyXarolled mnpupoaHod cpene. B
nporpaMme Mo OHOJOTHMU TaKXkKe MOKa3aHbl BO3BMOXXHOCTH Y4Y€OHOTo mpeaMmera
«buomorusi» B peanmzamuu  Tpedboannii PI'OC COO k mMIaHUPYEMBIM
JUYHOCTHBIM, METANpPeIMETHBIM W NPEIMETHBIM pe3ylibTaTaM OOy4YeHUs U B
(GOpMUPOBAaHUU OCHOBHBIX BHJIOB  y4€OHO-TIO3HABATEIBbHOM  JIEATEIHHOCTH
OOy4Jarouuxcsi MO OCBOCHUIO COJIEPkKAHUSI OMOJOTMYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeIHEro o0I1ero oopa3oBaHus.

VYuebnsbIii peamet «buoorus» Ha YPOBHE CPEIHEro 00IIero oopa3zoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha
pacimypeHie M yryOlieHue 3HaHMK 0Oydarolluxcs O KUBOM MpUpOAE, OCHOBaX
MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTMH, 3MOpPUOJIOTMM W OHOJOTUU pa3BUTHS,
T€HETUKHU, CEJIEKIINH, OMOTEXHOJIOTHUH, SBOIIOIMOHHOTO YUEHUSI U SKOJIOTHH.

Nzyuenune yuebHoro mnpenmera «buonorus» Ha ynIyOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K IMOCJHEIYIOIIEMY IOJIYYECHUIO
Ouojoruyeckoro  oOpa3oBaHUS B  By3aX M OpraHU3AIMIX  CPETHETO
npodeccrnoHabHOTO 00pazoBaHus. OCHOBY €ro COMEP)KaHUsI COCTABISAECT CUCTEMA
OMOJIOTUYECKUX  3HAHWM, TMOJY4YEHHbIX TpU  HM3YYEHUH  OOy4aroUIMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX DPa3/ejoB OMOJIOTHH HAa YPOBHE OCHOBHOTO
oOmero oOpaszoBanusi, B 10—11 kiaccax 3TW 3HaHUS TMOJNY4YarOT pa3BuTHe. Tak,
paciiupeHbl U YIIyOJieHbl OHOJOrMYECKHE 3HAaHHUA O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeJOBEeKa, OOIMMWX 3aKOHOMEPHOCTSIX IKU3HH,
JIOTIOJIHUTEBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHUS MPUKIIAAHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIb30BaTh KaK OPUEHTHPHI AJIS MOCIIETYIOIIEro
BbIOOpa Tipodeccun. Bo3MokHa Takyke HHTErpamus OUOJOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, IMOJYYEHHBIMH OOYYAlOIIMMHCS TpPU H3YyYEHUH

bu3uKK, XUMHUH, Teorpaduy U MaTeMaTUKH.



CrpykTrypa mporpammbl mo ydebHomy mpenmery "buomorums" orpaxkaer
CHUCTEMHO-YPOBHEBBIH W HBOJIOLMOHHBIA MOAXOABl K HW3YYCHHIO OMOJIOTHH.
CormnacHo UM, U3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEePHBIE JUIsl KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alllH, IBOJIOLMH OPraHUYECKOro Mupa Ha 3emiie,
COXpaHEHHs] OHOJOTUYECKOro pa3HooOpa3usi miaHeTel. Tak, B 10 kimacce
U3YYalOTCSI OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, AMOPUOJIIOTHH U
OMOJIOTUM DPA3BUTHS, T€HETUKA W CEJEKLIHH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTUH, aKTyaJIU3UPYIOTCS 3HAaHUS OOYyYalolluMXcsi MO OOTaHUKE, 300JI0THH,
aHaromud, ¢usznonoruu 4yenoBeka. B 11 krmacce wu3ydaroTcs 3BONIOIHMOHHOE
y4€HHUE, OCHOBBI HKOJIOTHH U YueHue o ouocdepe.

VYueOubiii mnpeamer «buonorus» mnpuszBaH = 00ECHEYUTh  OCBOECHHE
oOyyaromuMHcs: OUOJIOTMYECKUX TEOPUI U 3aKOHOB, WJEH, MPUHILIMIIOB U MPaBuUJI,
JeKaluX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHbBI MUpa, 3HaHUH O
CTPOEHUHM, MHOTIOOOpa3sMM MU OCOOCHHOCTSX KIETKH, OpraHHu3Ma, MOMYJISALHUH,
OHMOLIEHO3a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX TOCTHUKEHHSIX, COBPEMEHHBIX
UCCJIEJIOBAHUAX B OMOJIOIMH, IPUKIAAHBIX aCIIEKTaX OMOJIOrMYeCKUX 3HaHUM. J{s
pa3BUTHS M MOIJEP)KaHUS HHTEepeca OOydalIuuxcsi K OHOJOrMU Hapany co
3HAYUTEJIbHBIM 00bEMOM TEOPETHUECKOTO Marepuaia B COIEp)KaHUU MPOrpaMMbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIIEHUS U PAa3BUTHS
TOM WM MHOW oOmacTh OWMONOrMM, BKIIAIOM OTEYECTBEHHBIX U 3apyOeikHBIX
YU€HBIX B PELICHUE BAXKHEHUIINX OMOJIOTMUYECKHUX U 3KOJIOTUYECKUX MPOOIIEM.

Lenp nzydyenus yuebHoro npeamera «bronorus» Ha yriyOJIEHHOM YpOBHE —
OBNIaJicHue  OOYyYalolMMHCS  3HAHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHM3allMd JKUBBIX CHCTEM pa3HOTO paHra M NpuoOpeTeHHE YMEHHM
MCIIOJIb30BaTh 3TH 3HAaHMS B (POPMUPOBAHUHU MHTEpECA K ONpENeNEHHON 00sacTu
poeCcCUOHANBHON JICSITEIBHOCTH, CBS3aHHOW C OWOJNIOTHEH, WU K BBIOOpPY
y4eOHOTO 3aBE/ICHUS JUTsl TIPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUA.

JlocTikeHnue 1end u3ydeHus ydeOHoro mpeamera «buonorus» Ha

yrIyOlnEHHOM YpOBHE 00€CIIeUnBAETCS PEIICHUEM CIEAYIOIIUX 3a/1a4:



OCBOEHHUE O0YYaIOIMUMHUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIICTIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX H
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHHU, MHOTOOOpa3uu W OCOOCHHOCTSX OWONOTHYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJSIUs, BUJl, OMOTeo1eH03, Onocdepa); 0 BHIAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAaHUSX B OMOJIOTHUY;

O3HAKOMJICHHE OOYYalOmUXCsl C METOAAMH ITO3HAHUS YKUBOW TPHUPOJIBIL:
UCCJIEIOBAaTEIbCKUMUA ~ METOIaMH  OMOJIOTMYECKHX HayK (MOJEKYJISIpHOHW U
KJICTOYHOU OMOJIOTHUU, SMOPUOJIOTUU U OMOJIOTUU Pa3BUTHS, TEHETUKHU U CEIICKIUH,
OMOTEXHOJIOTUH ¥ CHHTETHYCCKOM OHOJOTHM, IIaJICOHTOJIOTHH, OSKOJOTHH);
METOJJaMH  CaMOCTOSITEJIBHOTO TPOBEACHHUS OHOJOTUYECKUX HCCIEAOBaHUN B
naboparopu W B nOpupoae (HaOMIOIEHHE, U3MEPEHUEe, DKCIICPUMEHT,
MOJIETTUPOBAHHUE);

OBJIaJIcHUE OOYy4YalOIIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIONB30BaTh OWOJOTHYECKYI0 WH(OPMAIIMIO; ITOJH30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTUEH W CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U CONMAIBbHO-DKOHOMHYECKUMH U  JKOJIOTHYCCKAMU
npoOieMaMH 4eJOBEUeCTBA; OIEHWBATH TMOCIEJCTBUS CBOEH JACSTEIBHOCTH IIO
OTHOIICHUIO K OKPYKaIOIIeH MPUPOAHON cpele, COOCTBEHHOMY 3I0POBBIO H
3IO0POBBIO  OKPYXKAIOIIUX  JItofeH; OOOCHOBBIBAaTH U COOJIONATh  MEPBI
nporIakTUKK WHGEKITMOHHBIX 3a00JIeBaHUM, TIpaBUia MOBEJACHUS B MPHUPONIE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOW >KM3HEAECSATENBHOCTH B UPE3BBIYANHBIX
CUTyaIlUsAX TPUPOJHOTO W TEXHOTCHHOTO  XapakTepa; XapaKTeph30BaTh
COBPEMEHHbBIC HAYYHBIE OTKPBITUS B 00JIaCTH OMOJIOTHUY;

pPa3BUTHE y 00YYaIONUXCS MHTSIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMU
WCCJICIOBAaHUSAMHA B OHWOJIOTMH, DEIIaeMbIMUA €0 MpoOieMamMu, METOH0JIOTHEN
OMOJIOTHYECKOTO MCCIICAOBAHMS, TIPOBEACHHUS SKCIICPUMCHTAIILHBIX MCCIICOBAHUH,
perieHusi OWOJIOTHYECKUX 3a]ad, MOJICIUPOBAHUS OMOIOTHYECKUX OOBEKTOB U

IMpoIeCCOB;



BOCIIUTaHHUE y 00y4aIOIUXCS IIEHHOCTHOTO OTHOILLIEHUS K KMBOW MPHUPOJIE B
LEJIOM U K OTIEJIbHBIM €€ 00BbEeKTaM U SIBICHUAM; (POPMUPOBAHUE SKOJIOTUUECKOH,
TeHETUYECKON TPAMOTHOCTH, O0IIIeH KyJIbTyphl IIOBEJACHUS B TIPUPOC; MHTETPALIUH
€CTECTBEHHO-HAY4YHbIX 3HAHUM;

npuoOpeTeHre  OOydJalomMMHUCS  KOMIIETCHTHOCTH B PallMOHAIBHOM
IIPUPOJIOTIONIB30BaHNN (COONIIOACHUE TPABWJI TOBEACHHUS B TIPUPOAC, OXPaHbBI
BUJIOB, SKOCHCTEM, OHMOC(Epbl), COXPAHEHUN COOCTBEHHOTO 3/I0POBBS U 37J0POBBS
OKpYXKalIux Jrofaed  (coOmroaeHuss Mep nOpouiIakTUKu — 3a00JICBaHUM,
oOecrnieueHue O€30MaCHOCTU KHU3HEACATEIBHOCTH B UYPE3BBIYAMHBIX CHUTYaAIUAX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUN U YMEHUI B TOBCEIHEBHOM KU3HH;

CO3/IaHME  YCIOBUWA  JJII  OCO3HAHHOTO  BbIOOpa  OOyYarolMMUCS
WHIUBUTyalTbHON oOpa3zoBareabHOU TPAEKTOPUH, CHOCOOCTBYIOLIEH
HOCIIEAYIOEMY MNPOPECCUOHATIBHOMY CaMOOIIPEEICHUIO, B COOTBETCTBUHU C
WHIMBHUIYyaJIbHBIMU HHTEPECAMH U MTOTPEOHOCTIMHU PETHOHA.

OO111ee yncI0 4acoB, OTBEICHHBIX HA U3yuyeHUE OMOJIOTUU HA YIITyOJIEHHOM
YpOBHE CpelHero ooduiero oopasonanus, cocranisier 204 yaca: B 10 ximacce — 102
yaca (3 gaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B Hezento).

Ot6op opraHu3anoOHHBIX (HOPM, METOIOB M CPEACTB OOy4YeHHUsS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(PUKU €ro COAEp)KaHWs M HAMpaBICHHOCTH Ha
OPONOJDKEHHE  OMOJIOTMYECKOTO  O00pa3oBaHUsT B OpPraHM3alUsaX CpEIHEro
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNnbHBIM  yCIIOBHEM TMpU OOyYE€HHUHM OHOJOrMKM Ha YrIyOnEHHOM
YpOBHE SIBJISIETCSI TPOBEJECHUE JIADOPATOPHBIX W MpaKTHUYECKHX pabot. Taxxke
ydacTue OOyJaroIInXcsl B BBHITTOJHEHUH MPOCKTHBIX U yU4eOHO-HUCCIEe0BATEIBCKUX
paboT, TeMaTHKa KOTOPBIX ONpENENIeTCSd YYHUTEIeM Ha OCHOBE HMEIOLIUXCS

MaTCpHUAJIbHO-TCXHUUYCCKHUX PCCYPCOB U MCCTHBIX IMPHUPOAHBIX YCHOBHﬁ.



COAEPXAHUE OBYYEHMUA
10 KITIACC

CopnepkaHue MNPOrpaMMbl, BBIJIEIECHHOE KYPCUBOM, HE BXOJUT B TPOBEPKY
rocyjapcTBeHHou utoropoi arrectanuu (I'MA).

Tema 1. buosiornsi Kak HayKa

CoBpeMeHHass Ouosorus — KOMIUIEKCHas Hayka. Kparkasg wucropus pa3BUTHS
Ouomoruu.  buojornyeckue  HayKd W H3y4aeMble ~HUMH  NPOOJIEMBI.
dyngamMeHTanbHbIe, NPUKIATHBIE W TOHCKOBBIC Hay4YHBIC KCCIEIOBAaHUS B
OMOJIOTHH.

3HaueHue Owuonoruy B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. IIpodeccun, cBszaHHbie ¢ Ouonoruei. 3HaueHHe OHOJIOTUU B
MPAKTUYECKOW JICSITENIbHOCTA 4YEJOBEKA: MENMIIMHE, CEJIbCKOM  XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JleMoHCcTpanun

[optpetsi: Apucrorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. Hdapsun, V.
I'apsen, I. Mennens, B. 1. Bepnanckui, W.. IlaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodeen-Pecorckuii, JIxx. Yorcon, ®@. Kpuxk, /1. K. benses.

TaGauel  u  cxeMmbl: «CBsA3b  OWONIOTMM €  JAPYrMMH  Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cCTeMbI M UX U3yYCHHUE

JKuBble cucTeMBbl Kak npeaAMECT HM3YUCHHA onosiornu. CBOMCTBA KUBBIX CHUCTEM:
CAMHCTBO XHMMHYCCKOTIO COCTaBa, AUCKPCTHOCTb M HCJIOCTHOCTb, CJIOXHOCTL H
YIHOPAAOYCHHOCTD CTPYKTYPHI, OTKPBITOCTD, caMOOpranmu3anms,
CaMOBOCIIPOU3BCACHUC, PA3APAKNUMOCTb, U'BMCHUYUBOCTb, POCT U PA3BUTHC.

YpOBHHM OpraHu3alid >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIECTOYHBIM, TKAHEBBIU,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(bnoreonenoTnveckuit), Omocdepusiit. Ilporecchl, mpoucXonsdiIie B KUBBIX
cucremax. OCHOBHBbIE TpU3HAKK >KUBOro. JKu3Hb Kak (opma CyIeCTBOBaHUS
Marepun. Haykn, n3ydaromme )K1uBble CUCTEMBI Ha PA3HBIX YPOBHSIX OpPTaHU3AIMH.

N3yuenue »kuBbIX cucTeM. Mertoasl Ouonornueckor Hayku. HaOmrogenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3aNus, MeTaananus. [lonsatue o 3aBucuMon u
HE3aBUCUMOMN IiepeMeHHOW. llnaHupoBanue odkcrepumenrta. llocraHoBka u
npoBepka runore3. Hynesas runoresa. [loHstne BHIOOPKH U €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormueckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJYYE€HHBIX
pe3ynbraroB. [IpyunMHBI MCKaKEHHWS pE3yNIbTaTOB JKcnepuMeHTta. [loHsAThe
CTaTUCTUYECKOIO TECTa.



JdeMoHCTpauu

Tabnuubl u cxembl: «OCHOBHBIE NIPU3HAKU JKU3HW», «bronornueckne cucTeMbl»,
«CBoliCTBa KMBOM Marepuu», «YpOBHH OpraHu3allid >KHUBOW IPUPOABDY,
«CTpoeHHne KUBOTHOW KiIeTKM», «TKaHM JKHUBOTHBIX», «CHCTEMBI OpPraHOB
4eJI0BEUECKOro opranusmay», «buoreonenos», «buocdepa», «Metonpl nzydeHus
YKABOU IPUPOIBD».

Oo6opynoBaHue: 1a00OpaTopHOE OOOpYIOBAaHUE MJisi TPOBENEHUS HAOIIOACHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnoap30BaHHE pPa3IMYHBIX METOJOB NPH H3YyYEHUU
KUBBIX CUCTEM).

Tema 3. BuoJsiorust KJIeTKHn

Kierka — cTpykTypHO-(PYHKIIMOHAIBHAS €AWMHHUIIA JKUBOTO. MCTOpHUS OTKpBITHS
kietku. PabGorel  P.I'yka, A.JleBenryka. Kiuerounas teopus (T. [lIBans,
M. lllneiinen, P. BupxoB). OCHOBHBIE TOJOXKECHHS COBPEMEHHOW KJIETOYHOM
TEOPHUH.

MeToapl MOJIEKYISIPHOM M KJIETOYHOM OMOJOTHU: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHmanbHoe
HEeHTpUYTUPOBaHUE, KYJITUBUPOBAHHE  KIETOK. M3yueHue  ¢hukcuposauHvix
KJemoK. DIEeKTpoHHass MUKpockonusi. Kongoxanvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpanun
IToptpetsl: P. I'yk, A. JleBenryk, T. lIBann, M. [neitnen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MHKPOCKOID, «JNEKTPOHHBIH MHUKPOCKOI,
«Hcropus pa3BUTHS METOJIOB MUKPOCKOIIUN.

OO6opy/noBaHue: CBETOBOM  MHKPOCKOI,  MHKpPOIpEenaparbl  pacTUTEIbHBIX,
YKUBOTHBIX M OAKTEpPUATBLHBIX KJIETOK.

IIpakTH4eckasn pabora «/3yueHue METOI0B KJIETOUHOH OMoJIOTHH
(xpomarorpadus, snekrpodopes, audpdepeHuranbHOE IEeHTpUdyrupoBaHue,
[1LIP)».

Tema 4. Xummnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUH COCTAB KIIETKH. Makpo-, MUKpPO- U YJIBTPAMUKPOIEMEHTHI. Bona u
e€ poJib KaK pacTBOPUTENSA, pPEarcHTa, y4acTUE€ B CTPYKTYPHPOBAHUHU KIIETKH,
TeIJIOperysiiiui. MuHepalbHbIE BENIECTBA KIETKH, UX Ouonorudeckas poiib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.



Opranpueckue  BellecTBAa  KIETKH. buonormdyeckue mnomumepsl.  benkwu.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTyphl OenkoBoi Monekyinbl. [lepBuunas
CTpyKTypa Oejika, NenTuaHas CBs3b. BTopuuHas, TpeTHuYHas, YeTBEPTUYHAs
cTpyktypbl. Jlenarypauus. CpoiictBa ©OenkoB. Kinaccudukamuss — OenkoB.
buonoruueckue ¢pynkuun 6enkoB. [Ipuonul.

VYrneBoabl. MoHOcaxapuabl, AWCaxapuibl, OJUTOCAXapUAbl U TOJHUCAXAPUIBL.
OOwmuit mnnaH CcTpoeHuss U (U3UKO-XMMUYECKHE CBOWCTBA  YIVIEBOJOB.
buonornueckue GyHKIINH YIIEBOAOB.

Jluriunpl.  TwapodunbHO-rUApOGOOHBIE CcBOMcTBA. Kraccudukamus JTUIUIOB.
Tpurmuuepunasl, (ocdonumuasi, Bocku, crepounbl. buonorumueckue QyHKIUU
aunuoB. O01IMe CBOWCTBA OMOJIOTMYECKUX MEMOpPaH — TEKYy4eCTh, CIOCOOHOCTh K
CcaM03aMbIKaHUIO, ITOTYITPOHHUIIAEMOCTb.

Hyxneunnosesie kucinotel. JHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [lpunnun xommiementapHoctu. I[lpaBuwino Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaenue u ouonornueckue gpynknuu JTHK.
Buael PHK. ®yukuuu PHK B kietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBa3u B Mojekylie ATO.
buonoruyeckue Qynkuun AT®. BoccTaHoBieHHbIE IEPEHOCUUKH, UX (QYHKIIUU B
KIIeTKE. /[pyeue HyK1eo3uompugocpamoi (HT®). CexBeHUpOBaHUE
JHK. Memoowi cenomuxu, mpanckpunmomuku, npomeomMuxu.

CrpykTypHast OWOJIOTHS: OHMOXMMHYECKHE U OUOPU3NUECKHE HCCIIECTOBAHUS
cocTaBa W  TMPOCTPAHCTBEHHOM  CTPYKTYphl  Ouomoiekyn. Moodenupogarue
CMpYKmypol U QYHKYUti OUOMONEKYT U Ux Komniekcos. Komnviomephuiti ouzatin u
opeaHudeckul cunmes OUOMONEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toprperst: JI. [Tonunr, x. Yorcon, @.Kpuk, M. Yunkunc, P. @paHknuH,
®. Conrep, C. [Ipy3unep.

[uarpammel: «PacnipeneneHue XMMHUYECKUX SJIEMEHTOB B HEXKHWBOU MPUPOAEY,
«PacmpenesnieHrue XMuMHYECKHUX 3JIEMEHTOB B )KUBOM ITPUPOIEY.

Tabauel  u  cxembl: «Ilepuoguyeckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHne MoJekyasl BOIbl», «BemecTBa B cocraBe opraHusmoBy», «CTpoeHue
MoJieKyiIbl Oenkay, «CTpyKTypel O€nkoBOH MOJEKylb», «CTpOeHHE MOJIEKYI
yrieBoioB», «CTpoeHHe MOJIeKyanl JUNHUI0B», «HyKIenHOBbIE KHUCIIOTBI»,
«Ctpoenne Monekyinsl ATD».

O6opynoBaHue: XUMHYECKast Mocya u 000pyA0BaHuUE.




JlaGopaTropnas padora «OO0HapyxeHHe OCJIKOB C IOMOIIbI0 KadyeCTBEHHBIX
peaKuuiny.

JlaGoparopunas pabora «VccienoBaHue HYKJIEMHOBBIX KHCIOT, BBIJACICHHBIX W3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne n pyHKIMH KICTKH

Tunbel  KJIETOK:  JyKapuoTHYecKas W  MNpokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00Pa30BaHUS KIIETKU.

CrpoeHue MNpoKapuOTHUYECKOM KieTku. KieTouHas cTeHka OakTepuil U apXew.
OCOOEHHOCTH CTPOCHHUS TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U pojib MPOKapuoT B OMOIIEHO3aX.

CrtpoeHue u (yHKIMOHUPOBAHUE ByKapUOTHUECKOH KieTku. I[lmazmaTtuueckas
MeMOpaHa (mazmanemma). CTpykTypa Iuta3marndeckoid memOpanbl. Tpancmopt
BEUIECTB  4Yepe3  IUIa3MarHuecKyro MeMOpaHy: maccuBHbIM  (auddysus,
oboneruénnass nuddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHUBHBIM
tpancnopt). [lomynponumaemocts MemMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca.
OHJOIMTO3: MUHOLUTO3, (harounTos3. Jk3ounuto3. Knerounas crenka. CTpykTypa u
(YHKIMU KJIETOYHON CTEHKH pacTEeHHM, pruOoB.

[Murorutasma. Iluto3one. Llurockener. JIBmkeHue wnuroruiasmbl. OpraHOMIbI
kjeTku. OnHOMeMOpaHHbBIE OPTaHOM bl KIETKU: 3HomIazmMarnyeckas cetsb (JI1C),
annapar [onpmkH, IUM30COMBI, HX CTpoeHHME U (QyHKUMH. B3aumocBs3b

OJTHOMEMOpaHHBIX OpraHouJI0B KJICTKH. Crpoenue IPaHyJsPHOTO
petukynyMma. Mexanusm Hanpasienus Oenxos 6 JIIIC. CUHTE3 pPacTBOPUMBIX
oenkoB.  CuHTE3  KJIETOYHBIX  MemOpaH.  [maakuii  (arpaHyssipHBIN)
OHAOIJIA3MATUYECKUM  PETUKYIYM. CekpetopHass  GyHKOMS  amnmapara

Tonbmxu. Moouguxayus 6enxkos ¢ annapame Ionvoocu. Copmuposka 6enkos &
annapame [onvooicu. TpaHCIOPT BEIIECTB B KIETKe. Bakyolu pacTUTETbHBIX
kieTok. Knetounsiid cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMIbI KJICTKH: MUTOXOHJIPHH,
naacTuael. [lpoucxosxcoenue  mumoxouwoputi  u  naacmuod.  Cumbuozenes
(K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u (PyHKIMM MHUTOXOHIIPUN H
ractua. [lepBudHble, BTOPUYHBIE M CIOXKHBIE TUTACTUIIBI (DOTOCHHTE3UPYIOIINX
AYKApHUOT. XJIOPOIIACThI, XPOMOILIACTHI, JIEUKOIIJIACThI BHICIIIUX PACTEHUM.

HememOpanubsie opranouasl kietku CrpoeHne U (yHKUMM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKU. Pubocomsl. IIpomesicymounvie Gunamenmul.
MuxkpodunameHTsl. AkmuHosbie MUuKpoghunamenmeoi. Mplednsle
KJIETKU. AKMUHOBble ~ KOMNOHEHMbl — HeMblUuleUHblX  Kaemok. MUKpOTpyOOUKH.
Knerounerii nentp. CTpoeHHe W JABWUKEHUE JKTYTHKOB W PECHHUYEK.



MukpotpyOouku  nuroriazmel.  LleHTpuons. berku,  accoyuuposaumnvie ¢
MUuKkpoguramenmamu u Mukpompyooukamu. Momopmwie b6enxu.

SAnpo. OOomouka sAapa, XpOMaTWH, KapUOILUIa3Ma, SAPBINIKH, MX CTPOCHUE U
bynkuun. SnepHbiii 6enkoBbId MaTpuKc. [IpocTpaHCTBEHHOE PpacIONIOKEHHE
XpOMOCOM B HUHTepa3HOM snpe. Jyxpomamun u 2emepoxpomamut. benku
XpOMaTWHA — THUCTOHBL JJuHamuxka s0epHot o000104ku 6 mumose. Aoeprulil
MPAHCnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KJIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCcTpanun
[Hoptpetsl: K.C. MepexkoBckuit, JI. Maprynuc.

Tabnuipl 1 cxembl: «CTpOCHHE dYKapUOTHICCKON KIeTKU», « CTpOoeHUE KUBOTHOU
KIeTKN», «CTpOCHME pacTUTENbHOU KIETKH», «CTPOCHHE MHUTOXOHAPUNY,
«SAnpo», «CTpoeHre NPOKApUOTUIECKON KIETKI.

OOopynoBaHME: CBETOBOM  MHMKPOCKOII,  MHKpPOIIpENnaparbl  pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl OaKTepUaIbHbIX KIETOK.

JlaboparopHas padora «/3yueHne CTpOECHHS KIETOK PA3JIMUYHbIX OPTraHU3MOBY.
IpakTnueckas padora «/3ydeHue CBOMCTB KJIETOUHON MEMOpaHbD».

JlaGoparopHasi padora «lcciaegoBaHue IUIa3MoJiM3a M JICIJIA3MOJIM3a B
PACTUTENbHBIX KIIETKAX).

IIpakTuuyeckass padora «M3ydyeHue IBUAKEHUS IUTOIJIA3MBI B PACTUTEIIBHBIX
KJIETKax».

Tema 6. O0MeH BeliecTB U NPEeBPallleHUE JHEPTUM B KJIETKe

AccUMUITALIMA U JUCCUMWISIIIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIM W TeTepoTpodHBIN. YyacThe KuUCIOpoJa B OOMEHHBIX
mpolieccax. JHepreTudyeckoe obecriedyeHue KieTtku: mpespamenue ATD B
OOMEHHBIX Tporieccax. {DEepMEHTATUBHBIMA XapakTep peaKkuuil KJIECTOYHOTO
Metabonusma. DepMeHTh, WX CTPOCHUE, CBOMCTBA M MEXaHU3M JECHUCTBUS.
Kodepmentsl. OTinuusi epMEHTOB OT HEOPTraHMYECKUX KaTaiau3aTopoB. bemku-
aKTUBATOPhl U OCIKU-UHTUOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEPMEHTATHBHBIX
pEaKIuii OT pa3IMIHBIX (DAKTOPOB.

IlepBuyHbIl CHUHTE3 OpPraHUYECKUX BEIECTB B KJIETKE.
DoTocuHTE3. AHOKCUSEHHDI u OKCU2EHHDI gomocunmes y
oaxmepuii. Ceemocobuparowjue nuemeHmsl U nueMeHmsl peaKyuoHHo20 YeHmpa.
Pones  xmopomnactoB B mpomecce ¢orocuHTe3a. (CBeroBas W TEMHOBAs
bazel. Pomoovixanue, C;., Cp u CAM-munwvt pomocunmesa. IIpoayKTUBHOCTH



dortocunTeza. BnusHuMe pa3nuyHBIX (AKTOPOB Ha CKOPOCTh (DOTOCHHTE3A.
3navyenne (HOToCHUHTE3A.

XemocunTe3. PazHooOpa3ue OpraHn3MOB-XEMOCHHTETHKOB: HUTPUPHUIUPYIOIINE
OakTepuu, jxeyne300aKTepuH, cepoOaKkTepuu, BONOPOJHbIE OakTepuu. 3HaAYECHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Buael Opoxenus. [lpoaykTel OpokeHHS W HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENH O0JIC3HEH.

AdpoOHBIE OpraHWU3MBI. JTallbl YHEPreTHYECKOTo oOMeHa. [loAroTOBUTENHHBIN
sTan. [ukoan3 — 6eCKUCIOPOIHOE PACIICIUICHHUE TITIOKO3bI.

buonmornueckoe OKHCIEHWE, WM KIETOYHOE JbIXxaHue. Ponp MuUTOXOHIpui B
npoueccax ouonorudeckoro okuciaeHus. Huknnyeckue peakiuu. OKUCIUTENBHOE
bochopunupoBanue. Jnepeus membpanHozo epaduenma  npomoros. Cunmes
AT®D: paboma npomounnoiu ATD-cunmaszwi. [IpeumyiiecTBa a’3poOHOTO MYTH
oOMeHa BeIeCTB nepes] aHa3pOOHBIM. DPPEKTUBHOCTH SFHEPTETUUECKOTO OOMEHA.

JleMoHCcTpanun

Hoprpersl: /JIx. Ilpuctom, K. A. Tumupsazes, C. H. Bunorpaackumii, B. A.
OHrenerapar,. Murtuenn, I. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DoTtocunTe3», «IHEepreTudeckuii oobmen», «buocunres
oenkay, «CtpoeHne ¢pepMeHTay, « XeMOCHHTE?Y.

OO0opy/oBaHKE: CBETOBOM  MHUKPOCKON, OOOpYAOBaHHME [UIsl MPUTOTOBJICHUS
IIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHas padora «/3yueHne KaTaJuTUYECKON aKTUBHOCTU (hepMEHTOB (Ha
IpUMEPE aMUJIA3bl UM KaTala3bl)y.

JlabopaTopHnasi padora «/3yuenne pepMEHTATUBHOTO pACIICTIIICHUSI TTEPOKCHUIA
BOJIOPOJIa B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE MPOIECCOB (POTOCHHTE3a M XEMOCHUHTE3a).
Jlaboparopunas pa6ora «CpaBHEHUE MPOIECCOB OPOXKEHUS U JbIXaHUS.
Tema 7. HaciiencrBeHHast MH()OpMaLMs U Peau3alus e€ B KIeTKe

Peakuun wmarpuyHoro cuHre3a. [IpUHIMO KOMIUIEMEHTApPHOCTH B PEAKLHSIX
MaTpUYHOTO CUHTEe3a. Peanuszanusa HaciencTBeHHON mHdopmaruu. ['enetnueckuit
KO, €ro cBoWcTBa. TpaHckpunuus — wmarpuunbii cuHTe3 PHK. I[Ipunnmmne
TPAHCKPUIILINHU: KOMIUIEMEHTAPHOCTb, AHTUIIAPAIIIENBHOCTb,
acuMMeTpU4HOCTh. Co3zpesanue mampuunvix PHK 6 syxapuomuueckou Kiemke.
Hexkooupyrowue PHK.



Tpancisiiuss u e€ stanbl. Yyactue TpancnoptHbix PHK B OmocuHTe3e Oenka.
VYenoBust Guocunre3a Oenka. KogupoBanwe amunHokucinor. Pomp pubocom B
OnocuHTe3e Oelka.

Cogpemennvlie npedcmasnenus o cmpoenuu 2enog. OpraHusanusi ITeHOMa Y
MPOKAPUOT U DYKAPHOT. Perynsnus akTUBHOCTU TE€HOB Yy MPOKapwoT. ['mmoresa
onepona (®. Kakoo, K. Mano). Monexynsapnvie mexanuzmvl IKCNPECCUUu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi 2enog. Perymsius 0OMEHHBIX
IIPOLIECCOB B KJeTKe. KIIeTOUHbIN rOMeOoCTas.

Bupycsl — HekseTtouHble (GOpMBI >KM3HU M OONMratHble mapasuThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaroB. KuzneHHblil Yuk
JIHK-cooepoicawux  eupycos, PHK-cooepocawux eupycos, o6axkmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi 4eiioBeka, >XMBOTHbIX, pactenuit. CIINJ, COVID-19,
COIMAJIbHBIE U MEUIIMHCKUE MPOOIEMBI.

buoungopmamuka: ummeepayusa u aunanuz Oorvwux maccueos («bigdatay)
CMPYKMYPHBIX Ouonrocuyeckux oanuvix. Hanomexuonocuu 6 ouonocuu u meouyure.
IIpoepammupyemvle pynkyuu 6enxkos. Cnocobvl 00cmasKu ieKapcma.

JleMoHCcTpanun
[Toptpetsl: H. K. Konbuos, 1. 1. IBaHOBCKUIA.

Tabmuubl  u cxeMbl: «kbrnocunTe3 Oenka», «leHeTmyeckuit kom», «Bupyce»,
«bakrepuodarmn».

IIpakTnueckas padora «Co3naHrue MOAEIH BUPYCAY.
Tema 8. ’KuzHeHHBIH MK KJIETKH

Kinerounsiit uksi, ero nepuoasl u peryisuus. Uatepdaza u mutos. OcobeHHOCTH
IpOLECCOB, MpoTeKallmux B HHTepdaze. lloAroroBka KIETKH K JCJICHUIO.
[IpecunTeTnyeckuit (MOCTMUTOTUYECKUMN), CHHTETUUECKUNA U TTOCTCUHTETUYECKUN
(MpeMHUTOTUYECKUI) IEPUOABI UHTEP(A3HI.

Marpuuneiii cunte3 JAHK — permmkanms. [lpuHmuner pennukanuu  JJHK:
KOMILUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIIAPAIUICIIBHOCTb.
Mexannsm perukanuu JJHK. Xpomocombl. Ctpoenue xpoMocom. TernoMepsl u
TeroMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTull. JIUIJIOWIHBIA W
ramiouAHbId  HAOOpPe  XpomocoM. [omomornunbie xpomMocombl. [lojoBbie
XPOMOCOMBI.

Henenune knetkn — MuTO3. CTaaAuM MHUTO3a M MPOMUCXOASIIME B HUX IPOLIECCHI.
Tunel muTo3a. KaprokuHes 1 HUTOKMHE3. bUOIOrHYecKoe 3Ha4YeHUE MUATO3A.



PCFYJI}IHI/IH MHUTOTHUYCCKOTO IMKJIa KICTKH. HporpaMMpreMaﬂ KJIETOYHas Tudeih
— aIIoIITO3.

Knetounoe s1po, XpoMOCOMBI, (yHKUIHMOHaNbHas TeHOMHUKA. Mexanuzmbi
nponugepayuu, oughgepenyuposku, cmapenus u cubenu kiemox. «Llugposas
K1emkay — buourHgopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHCTpauuu

Tabauiel U cxembl: «KU3HEHHBIA LUK KIETKW», «Mwuto3», «CrtpoeHue
xpomocomy, «Permukanus JTHK».

OO0opynoBaHKE: CBETOBOM MHUKPOCKOII, MHUKpompenaparsl: «MHUTO3 B KIETKax
KOpEIIKa JIyKa».

Jlaboparopnas padora «/3yyeHue XpoMoCOM Ha TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pa6ora «HaOnroneHue MuTo3a B KJIETKaX KOHUMKA KOpEIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax).

Tema 9. Ctpoenue u (pyHKIUHM OPraHU3MOB

buonornueckoe pazHooOpaszue opraHu3zmMoB. OIHOKJIETOYHBIC, KOJIOHUAJbHbIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcobeHHoCcTH CTPOCHHA W JKXKU3HCACATCIIbBHOCTH OJHOKJICTOYHBIX OpPIraHU3MOB.
BaKTepI/II/I, apXCu, OAHOKJICTOYHLIC FpH6I:I, OIHOKJICTOYHBIC BOJOPOCIH, APYTHUC
IIPOTUCTHI. KononuannHbie OpraHu3MBbI.

B3auMocCBsA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opraHoB. OpraHusm Kak e1uHoe nenoe. [omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTelibHasi, MOKPOBHAs,
IPOBOAAIIAsl, OCHOBHAas, MexaHnyeckas. OCOOEHHOCTH CTPOCHHMs, (PYHKIUH U
PaCIIONIOKEHUS TKAHEN B OpraHax PacTCHUM.

TkaHu JKMBOTHBIX W YEJOBEKAa. THWIBbI >XUBOTHBIX TKAHEH: HSNUTEIAAIbHAS,
COCIMHUTENbHAS, MbIleYHasi, HepBHAsA. OCOOEHHOCTH CTpoeHHUs, (QYHKIUNA W
PaCIONIOKEHUS TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BeretatuBHble U reHEpaTUBHBIE OpraHbl pacTeHUN. OpraHbl U CUCTEMBI
OpPraHoB UBOTHBIX U 4eJIOBeKa. DYHKIIMM OPTraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3sMoB. Kapkac pactenuit. CkenaeTbl OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX KHUBOTHBIX. HapyxHbiii u BHyTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEIMHEHNS KOCTEMH.

JIBr>keHre OpraHu3MoB. J[BH)KEHHE OJHOKJIETOYHBIX OPTraHU3MOB: amMEOOHIHOE,
JKTYTUKOBOE, PECHUYHOE. [[BHMKEHHWE MHOTOKJIETOYHBIX PACTEHUN: TPOIU3MBI U



HacTuu. J[BHKeHNnEe MHOTOKJIETOYHBIX KMBOTHBIX U YEJIOBEKA: MBIILIEYHAs CUCTEMA.
Pednexc. CkeneTHbie MBI U UX padoTa.

[Tutanue OpTraHU3MOB. HOFJ'IOHIGHI/Ie BOJbI, YITICKHMCJIOTO T'a3a W MHUHCPAJIbHBIX
BCIICCTB PaCTCHUAMMN. ITutanue KHUBOTHBIX. BHYTpI/IHOHOCTHOG u
BHYTPHUKIICTOUHOC ITHIIICBAPCHUC. I[IuTtanue MO3BOHOYHBIX >KMBOTHBIX. OTI[CJ'ILI
IMUOICBAPUTCIBHOIO TpaKTa. HI/IHICBapI/ITeJ'H:HBIe KCIIC3HI. HI/IHleBapI/ITeJ'IBHaSI
CHCTCMa YCJIOBCKA.

Jpixanve opranu3mMoB. [[pixanue pacteHuidl. Jlpixanue >xuBOTHBIX. J{uddysus
ra3oB 4epe3 NOBEPXHOCTh KIeTKH. KoxkHoe npixanue. JlpixarenbHas MOBEPXHOCTb.
’KabGepHoe u nérouHoe apixanue. J{pixaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOXKHEHHE CTPOEHUS JIETKUX IO3BOHOYHBIX KUBOTHBIX.
JpixarenpHas cucTemMa 4YeloBeKa. MeXaHu3M BEHTWISIIUU JIETKUX y MTHL U
MIeKkonuTaronmx. Perymsamus aqpixanus. JprxarenbHbie 00bEMBI.

TpaHncmopT BEWIECTB y OPraHUu3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHHI.
Tpancnopr BemecTB y XKUBOTHbIX. KpoBeHocHas cucrema U €€ OpraHsbl.
KpoBeHoCcHass cuctema II03BOHOYHBIX JKMBOTHBIX M 4yenoseka. Cepaue,
KPOBEHOCHBIE CcOCylAbl M KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMbI IIO3BOHOUYHBIX JKMBOTHBIX. Paborta
cepaua u e€ peryJsiuus.

Brinenenue y opranusmoB. BeinenieHue y pacteHuil. BpinenieHue y KWBOTHBIX.
Cokparutenbabie  Bakyonu. Opranbl BeiaeneHus. OuibTpanus, CEKpeuus u
oOpaTHOE BCAachIBAaHHE KAaK MEXaHU3Mbl pabOThl OpPraHoB BbiAcicHUS. CBS3b
MOJIOCTH TE€Ja C KPOBEHOCHOW W BBIICIUTEIBHOW CHCTeMaMH. Beimenenue y
MO3BOHOYHBIX JKMUBOTHBIX U uesioBeka. [louku. CtpoeHue M (PyHKIIMOHUPOBAHUE
Hedpona. OOpa3oBaHHE MOYH Y YEIIOBEKA.

3ammra y OpraHu3MOB. 3aIUTa Y OJHOKJIETOYHBIX Opranu3mMoB. Criopbl OakTepuit
M I[UCTHl MPOCTEHINMX. 3almuTa Yy MHOTOKIETOUYHBIX pacteHuil. Kyrtukyna.
CpencTBa MacCMBHOM U XUMHUYECKOW 3aUThl. OUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NpPOM3BOAHBIC. 3amuTa
opranu3ma oOT Oosie3Hedd. VImMMyHHas cuctema 4eyioBeka. KileTouHwli u
TYMOPJIbHBIA UMMYHUTET. BpOoXAEHHBI W TPUOOPETEHHBIN crienuduaecKkuit
UMMyHUTET. Teopusi KIOHabHO-CENEKTUBHOTO HUMMyHHTeTa (. Opnux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoB. Posib BpOXKJIEHHOTO
UMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUIA.

PaznpaxuMocCcTh 1 perymnsuus y opraHu3moB. Pa3gpaxuMoCTh y OZHOKIETOYHBIX
opranu3MoB. Takcucel. Paznpaxumocte u peryisinus y pacteHud. PocTtoBbie
BEIIIECTBA U UX 3HAUYCHUE.



HepBHas cucteMa u peduiekTopHasi perysisiius y )KUBOTHbIX. HepBHas cucrema u
e€ oTmenpl. OBOJIOIHMOHHOE YCIIOKHEHHWE CTPOCHHS HEPBHOW CHCTEMBI Yy
KUBOTHBIX. OTIENBI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKHBOTHBIX. Pedrexc u
pednexTopHas ayra. be3ycioBHBIC U yCIIOBHBIE PE(IICKCHI.

['ymopanbpHas peryasiuus U SHIOKPUHHAs CUCTEMA )KMBOTHBIX U yeloBeKa. JKenesbl
DHAOKPMHHOM CHCTEMBI M HX TOPMOHBI. JlencTBue TOpMOHOB. B3anmmocssa3b
HEPBHOM M 3HJOKPUHHOH cucTeM. [ unoranamo-runogusapHas cucTema.

JleMoHCcTpanun
[loprper: U.. I1aBnos.

Tabmuubl 1 cxembl: «OTHOKJIETOYHBIE  BOAOPOCTN»,  «MHOTOKJIETOUHBIC
Bozopociin», «bakrepum», «llpocteitmme», «OpraHbl IIBETKOBBIX PacTEHHUII»,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpOEHHUE
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembly», «CTpoeHHE CTEONs,
«CTpoeHue IMCTOBOM TMIACTUHKNY, «TKaHW >KUBOTHBIX», «CKEIET 4YEeIOBEKay,
«ITumeBaputenbHass cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHCTEMAY, «HepBnas CHUCTEMAY, «Koxay, «MBpI11euHast CHCTEMAY,
«BplgenurenbHas CUCTEMa», «DHAOKPHHHAsA cucTeMa», «CTPOCHHME MBIIIIbIY,
«AMmynuter»,  «KuimieuyHonosocTtHeie», «CxeMa  TUTaHUA  PacTCHUI»,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUIPBI»,
«Crpoenue mnaHapun», « BHyTpeHHee CTpoeHHE HO0XKIEeBOTro 4epBsa», «HepBHas
cucrema peio», «HepBHas cucrema garymkuw», «HepBHas — cuctema
npecMmeikatomuxcsa»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
MJIEKOTTUTAOIMX», «HepBHas cucrema uenoBekay, «Pediekcy.

OO6opy/noBaHue: CBETOBOM  MHUKPOCKON,  MHKpOIpenapaTbl  OJHOKIETOYHBIX
OpraHU3MOB, MHUKpOIpenaparbl TKaHEH, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMH
HACEKOMBIX, HWITIOKOKHX, KUBBIC DK3EMIUISIPHl KOMHATHBIX pPAacTeHUU, repOapuu
pacTeHUN pa3HBIX OTJAENOB, BIAXKHBIE TMpenaparbl >KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHUE )11 IEMOHCTPAIIMU TTOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHHH,
pacHieTieHus Kpaxmayia U OCJIKOB 1Mo ACHUCTBUEM (PEPMEHTOB, 000PYIOBaHUE /IS
JIEMOHCTPAIIMH OIBITOB 0 U3MEPEHUIO KU3HCHHON EMKOCTH JIETKUX, MEXaHHM3Ma
JIBIXATEJIbHBIX JIBHXKCHUI, MOJIEIT TOJIOBHOTO MO3Ta PAa3JINYHBIX KUBOTHBIX.

JlaGoparopuas padora «/3ydyeHue TkaHel paCTEHUIN».
JlaGoparopnas padora «/3ydeHue TKaHEW )KUBOTHBIX».

JlaGoparopHas pa6ora «/3yueHne opraHoB IBETKOBOTO PACTCHUS».



Tema 10. PasMHOKeHHe U Pa3BUTHE OPTaHNU3MOB

®opMbl  pasMHOXKEHHSI OpraHU3MOB: Oecrmojioe (BKJIIOYas BereTaTMBHOE) U
nojgoBoe. Buael  Gecrionoro  pa3MHOXKEHHUS:  IOYKOBaHME,  CHOPYJIALIMS,
dbparmenTaIys, KIOHUPOBAHHE.

[TonoBoe pazmuoxkeHue. [lonoBeie kneTku, nian ramersl. Meito3. Ctaguu meno3sa.
IToBenenue xpomocoM B Meio3e. Kpoccunrosep. buosornyeckuii CMbICT Meiio3a U
MIOJIOBOTO Mponecca. Meio3 1 ero MecTo B ) KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponsimeBoe pazButue. ['ameroreHe3 y >KUBOTHBIX. lloJOBbIE KeJe3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOopeHHMe W 3MOpPHUOHANBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObI
OILTOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DOMOpPHONOrusi — Hayka o
Pa3BUTHU OpPraHU3MOB. Mopgoeene3 — 00Ha U3 21a8HLIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgoecenos u moodenu mopghoceneza. Craauum >MOpHUOreHe3a
YKABOTHBIX (Ha npuMmepe JSATYLIKH). Hpobinenue. Tunsl
npobiienust. [Jemepmunuposannoe u HedepMuHuposantwoe opoonenue. bracmyna,
munst  Onacmyn. OCOOEHHOCTH APOOJCHUS MIICKONUTAIOUIUX. 3apOJbIIIEBbIC
JUCTKU (TacTpyssiius). 3aKjajka OpraHoB M TKaHEH M3 3apOJIbIINIEBBIX JIMCTKOB.
B3anmHOoe BiOMsSHHE YacTell pa3BUBAIOUIETOCS 3apojblia (dMOpHOHANTBHAS
WHAYKINSA). 3akiajKa MjaaHa CTPOCHUsS )KMBOTHOTO KaK Pe3ylbTaT UepapXuuecKux
B3aMMOJICHCTBUI TEHOB. BiusHue Ha SMOpPHOHAIIBHOE pa3BUTHE Pa3TUYHBIX
(haKkTOpOB OKpY’KAIOIIEH Cpebl.

Poct u pa3Butne xuBoTHBIX. [locTamMOpuonanbhbiil iepuon. [psimoe u Henpsimoe
pasButue. PazButne ¢ meramopdo3oM y OECIO3BOHOUYHBIX U TMO3BOHOYHBIX
JKUBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE NPSMOIO0 M HENPSMOrO pPa3BUTHS, HX
pacnpocTpaHeHue B npupoje. Tumbsl pocTta KUBOTHBIX. DAKTOPHI pEryNsIMU pocTa
JKUBOTHBIX M 4esioBeka. CTaauu MOoCTAIMOPUOHAIBLHOTO Pa3BUTHSA Y KMBOTHBIX U
yenoBeka. llepuogsl oOHTOreHe3a denoBeka. (CrapeHue U CMEPTh  Kak
OHOJIOTUYECKHE MPOLIECCHI.

PasmHoxxeHue wu pasButhe pacteHuil. I'ametodur m crnopodutr. Meiioz B
JKU3HEHHOM [uKJe pacteHuid. OOpa3oBaHue cmop B Mpolecce MekHosa.
['ametorenes y pacrenuid. OIUIONOTBOPEHUE U Pa3BUTHUE PACTUTEIIBHBIX
opraHu3MoB. [[BoilHOe OIIOIOTBOPEHUE Yy LBETKOBBIX pacTteHuil. OOpazoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbI PETYIIAAIMKA OHTOTCHE3Aa Y paCTCHI/Iﬁ " ) KUBOTHBIX.

JlemoHcTpanuu



[Toptpertsl: C. I'. HaBamun, X. [Inemas.

Tabmuubl U cxeMmbl: «BereraruBHoe  pasMHOXeHue», «Tumel — Oecrosoro
pasMHOXKEHUs», «Pa3MHOXEHHE XITaMUAOMOHAAbI», «Pa3MHOXEHHE 3BIVICHBD,
«Pa3mHOXeHUe Tuapby, «Meio3», «Xpomocombly, «l'ametoreHes», «CtpoeHue
AUIEKIETKH U crepMaro3onga», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsamoe u
HenpsiMoe pa3Butue», «Pa3Butne Mamlckoro xyka», «Pa3zButne capanum»,
«PazButue nATymku», «J[BoliHOE OIJIOIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OAHOJOJIbHBIX U JIBYIOJIBHBIX pacTeHuil», «KU3HEHHBIN UK
MOPCKOU KaItyCTbD», <« KU3HEHHBIN UK MXa», « KU3HEHHBIN UK TAIlOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBI.

O60DVI[OB&HI/I€: CBETOBOU MUKPOCKOII, MUKPOIIPCIIApaThI HP'IHCKJIGTOK u
CIICpMATO30U 0B, MOICIIb ((]_[I/IKJ'I Pa3BUTHA JETYIIKHD).

JlaboparopHasi pabora «/I3ydyeHHe CTpOEHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

HpaKTI’I‘IeCKaﬂ paﬁoTa «BpIsiBICHUE IIPU3HAKOB CXoACTBAa 3ap0m>11ueﬁ
ITIO3BOHOYHBIX KHUBOTHBIX».

JlaboparopHnas padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. T'eHeTMka — HayKa O HACJeICTBEHHOCTH MW HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopus cTaHOBIEHUS W Pa3BUTHsS TEHETUKH Kak Hayku. Paboter I. Menpens,
. ne ®puza, T. Moprana. Poimb OTEUEeCTBEHHBIX YYEHBIX B PAa3BUTHH TC€HETHKHU.
Pabotel H. K. KonbsioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®unmumnaenko, H. B. Tumodeepa-Pecosckoro.

OCHOBHbIE TEHETUYECKUE TMOHATHS M CUMBOJBL. [OMOJOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHBbI, AJIBTEPHATHUBHBIC NPU3HAKHW, JIOMUHAHTHBIM U PELECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, TUOPUIbI, TEHOTHUII, ()EHOTHII.
OcHOBHBIE ~ METOABl  TEHETHUKU:  TUOPUAOIOTUYECKUM,  IUTOJIOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU .

JemoHcTpanuu

[Moprpetst: I. Menaens, I. ne ®pus, T. Mopran, H. K. Konsio, H. 1. BaBunos,
A. H. benoszepckuii, I. JI. Kapnieuenko, 0. A. ®umumuenko, H. B. Tumodees-
PecoBckuii.

Ta6J'II/II_IBI U CXCMBI. ((MCTO)IBI I'CHCTUKHN), «CxeMbl CKPCIIUBAHU).

JlaGopaTopHas padora «J/Ipo3oduia kak 00bEKT FTeHEeTHUCCKUX UCCIICA0BAHUI .



Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaenss — 3akoH €IMHO00pa3us
ruOpusoB TmepBoro TmokoneHus. [lpaBuno pgomuHupoBanus. Bropoit 3akoH
Mennenss — 3akOH pacHICIJICHUs NOPU3HAKOB. lluTonorndyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpeIuBaHus. [ umore3a 4ucToThl raMeT.

AHanusupytomee ckpemuBanue. [IpoMekyTOUHBIM XapakTep HacIelOBaHUS.
Paciiensienue npu3HakoB Mpy HEMOJIHOM JIOMUHUPOBAHUH.

JurubpunHoe ckpemmBanue. Tpetuil 3akoH MeHenst — 3aKOH HE3aBUCHUMOIO
HacJeloBaHUs  Opu3HAakoB.  Lluromornueckue  OCHOBBI  JIUTHOPUIHOTO
CKpEILMBAHUS.

CueruieHHoe HacjienoBanue mnpusHakoB. PaGotel T. Moprana. CuersieHHOe
HACJIEI0BAaHUE TEHOB, HApYyIICHHE CLEIUICHUS MEXAy TIE€HaMH. XPOMOCOMHas
TEOPHsI HACIIEACTBEHHOCTH.

I'eHeTnka moja. XPOMOCOMHBIM MEXAaHU3M OMNPEACICHUS IMoja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. [OMOramMeTHbld M TEeTepOoramMeTHbId moJ. [eHeTmueckas
CTPYKTypa MOJIOBbIX XpoMocoM. HacnenoBanne nmpu3HaKoB, CHEIJICHHBIX C ITOJIOM.

I'eHotnn kak wnenoctHas cucrema. [lnenorponuss — MHOXECTBEHHOE IEWCTBHE
resa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTBue HeEaUIeNbHBIX TI'EHOB.
KommnnemeHnrapHocts. Onucras. [lonumepusi.

I'eHeTHYECKMI KOHTPOJb Pa3BUTUS PACTECHUM, XUBOTHBIX M 4YEJIOBEKA, a TAKKE
(U3HOIOTMYECKUX  MPOLECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (DYHKUHUU.
['eHeTHUECKHME MEXaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJEHCTBUS «XO35MH
— MapasuT» M «XO3iMH — MHUKpOOHOM». ['eHeTndyeckue acmeKkTbl KOHTPOJS U
M3MEHEHMs HaCJIECTBEHHON MH(POPMALIUU B MOKOJIEHUAX KJIETOK U OPTraHU3MOB.

JemoHcTpanuu
IToprpersl: I. Mennens, T. Mopras.

Tabauiel u cxembl: «[lepBbiii U BTOpoil 3akoHbl Mengens», «Tpetuil 3akoH
Mennens», «AHamu3upymoliee ckpemuBaHue», «HemomHoe IOMUHHpPOBAaHHEY,
«CuernsieHHOEe HaclelOBaHWE MPHU3HAKOB Yy Apo3oduiibl», «leHeThka monay,
«Kapuotun denoBeka», «Kapuorun gpozoduiiby, «KapuoTtum  OTHIBD,
«MHOXECTBECHHBIN aienu3M», «B3anumoaeiicTBrue reHOBY.

Oo6opynoBanue: MOACIb 71l JEMOHCTPAIIMM 3aKOHOB €IMHOOOpasusi THOPHUIOB
MIEPBOTO TIOKOJICHUSI WM PACIICIUICHUS IPU3HAKOB, MOJCIL IS JIEMOHCTpaIluu
3aKOHa HE3aBUCHMOTO HACIEAOBaHUS TMPHU3HAKOB, MOJAENIb ISl JAEMOHCTPAIUH
CIIETUICHHOTO HACIIEAOBAaHMs TPU3HAKOB, CBETOBOW MUKPOCKOI, MHKPOIpEIapar:
«JIpozoduiay.




IIpakTHyeckas padora «l/I3yueHue pe3yabTaToB MOHOTHOPHIHOTO CKPEIMBAHUS
y Ip030(UIIBD».

IpakTHyeckas padora «3yueHne pe3yabTaToB TUTHOPHIHOTO CKPEIIMBAHUS Y
TPO30(ITBD.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna U cpeabl  Opu  GOpMUPOBaHMHM  (PEHOTHIIA.
N3meHunBOCTh TpU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHbIC MPU3HAKU. Buabl
W3MEHUYMBOCTU: HEHACIIEACTBEHHAS U HACJIE/ICTBEHHAS.

Momudukarnonsass ~ U3MEHYMBOCTb.  Pomb  cpenbl B (hOpMHUpOBAHUU
Moau(pUKaMOHHON M3MeHuuBOCTH. Hopma peaxknuum npusHaka. BapuanmoHHBIHI
psn u BapuauuoHHas kpuBas (B. Horanncen). CpolicTBa MOIU(DHKAIMOHHON
WU3MEHUYHUBOCTH.

I'enornnnueckad wW3MEeHYHMBOCTh. (CBOWCTBA TEHOTHUIIHYECKOW W3MEHYUBOCTH.
Buapl reHOTHIINYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KomOuHaTuBHAasT M3MEHYMBOCTh. Meio3 U TOJIOBOM TMPOLIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTU. POJIb KOMOMHATHBHON U3MEHUYUBOCTH B CO3MaHUU
TEHETUYECKOrO Pa3HOOOpa3usl B Ipejiesiax OJTHOTO BHUIA.

MyTtanuonHas W3MEHYMBOCTb. BHIbl MyTalnuili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTAHHBIE W  WHIAYIUPOBaHHbIE MyTaluu. SaepHble U
HUTOIIa3MaTndeckue myrtanuu. CoMarndeckue M MoyioBble myTanuu. [[pudnHbI
BO3HUKHOBEHHUs MyTaluid. MyTareHol M WX BIHUSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacnencTBeHHo u3meHunBocTu (H.M. BaBunoB). BHesnepHas M3MEHUYMBOCTh U
HACJIEZICTBEHHOCT.

Onueenemuxa u INUSEHOMUKA, POJIb dNUCEHEMUUECKUX qbaKmopoe 6 HACIE008aHUU
U usmernvyueocmu d)eﬁomunuqecmtx NPU3HAKOB ) OP2AHU3IMOE.

JleMoHCcTpanun
[Toprpetsl: I. ne ®pus, B. Moranucen, H. M. BaBuios.

TaOuIs! u cxeMbl: «Buubl U3MCHUYHMBOCTH, «MoaudukanmoHHas
U3MEHYHUBOCTBY, «KoMmOunarusHas U3MEHYUBOCTBY, «Meio3s,
«OmnogorBopeHuey, «I eHeTnueckre 3a00aeBaHus YeIOBEKay, «BUIbl MyTauiiy.

OO6opynoBaHue: )KUBbIE U TepOapHbIC YK3EMIUISIPhl KOMHATHBIX PACTEHUM, PUCYHKHU
(dboTorpadun) )KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopnas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOIUPUKAIIMOHHOM
M3MEHUYNBOCTH. [locTpoeHnEe BapranimOHHOIO psiia U BAPUALMOHHOW KPUBOW».



IIpakTnyeckas padora «Myraiuu 'y  J1po30¢uisl (Ha  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. 'eHeTHKA YeJI0BEKA

Kapuotun denoBeka. MexayHapoaHass mporpaMMa HCCIEIOBaHUS TE€HOMA
yenoBeka.  Meroapl  HM3ydYeHHsT ~TCHETMKM  4YEJIOBEKAa:  T'€HEaJIOTMYECKHM,
OJIN3HEIIOBBIH, IIUTOTC€HETHYCSCKUA, MOMYJISAIIMOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-TEHETUYE CKU . CoBpeMeHHOE OIPEICIICHUE reHOTHUIA:
MMOJTHOT€HOMHOE CE€KBCHUPOBAHHE, T€HOTUIIMPOBAHNUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTBenHblie 3a001eBaHusl YeloBeKa. [ eHHbIE M XPOMOCOMHBIC
Oone3HU 4YesjoBeKa. boJIe3HM C HACIEACTBEHHOM MPEApacroioKEHHOCTHIO.
3Ha4eHWE MEIMIIMHCKOW N€HETUKH B MPEIOTBPAIICHUU U JICUCHUU T€HETUYECKUX
3a00j1eBaHU 4esloBeKa. MeauKo-TeHEeTHYeCKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSATHE «r€HEeTUYECKOro rpys3a». DTUYECKHE aCHEKThbl MCCIICIOBAHUN B
00J1aCTH PeTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue  (akTOpsl  MOBBIIMIEHHOM  YYBCTBUTEIIBHOCTH  4YEJIOBEKa K
bu3nYecKOMy M XUMHUYECKOMY 3arpsi3HEHUIO OKpYXKarolie cpenbl. ['eHeTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K IIaTOJIOTHSIM.

JemoHcTpanuu

Ta6J'II/I]_II>I H CXCMBbI. ((KapI/IOTI/IH YCJIOBCKaA», «MGTOIII)I N3Y4YCHHA TI'CHCTHUKU
YCJIOBCKa», «'eHeTHUecKUe 3a00I€BaHUS YEITOBEKA).

IIpakTH4yeckas padora «CocTaBiIeHUE U AHAINU3 POJIOCIOBHOM.
Tema 15. CeJsiekniusi OpraHu3mMoB

JloMecTukanys u cenekuus. 3apoxKACHUE CEICKIUA U TOMEeCTUKauuu. Ydenue H.
. BaBuiiosa o LleHTpax mpoUCXOXKIEHNS U MHOTOOOPAa3usi KYJIBTYPHBIX pACTEHUH.
Ponb cenexkuuu B CO3MaHUM COPTOB PACTEHUN U MOpOJ KMBOTHBIX. CopT, nmoposa,
TaMM. 3aKOH TOMOJIOTMYECKMX PSIO0B B HACJIEACTBEHHOM HM3MEHUYMBOCTH H.
. BaBuiosa, ero 3Ha4€HHUE JIJIs1 CEJICKIIMOHHON PabOTHI.

Metoapsl  ceneKkuMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MacCoBBIM U
VHAUBUyaJIbHBIN. Orarsl KOMOMHAITMOHHON CCJICKIIHH. HUcnbiTanue
Mpou3BoAUTENEH MO MNOTOMCTBY. OTOOpP MO TEHOTUINY C TOMOIIBI OIEHKHU
dbeHoTHma MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMotk anammza JJHK.

HckyccTBEHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaguaninoHHbIN 1
XUMUYECKHM MyTareHe3 Kak UCTOYHUK MYTAaIlMK Y KyJIBTYPHBIX (POPM OpraHU3MOB.
Hcnonp30BaHue TEHOMHOTO peAakTUPOBAaHUSI M METOJI0B pekoMOuHaHTHBIX JJHK
JUIA TIOJTyYE€HHUs] UCXOAHOTO Marepuaia il CEJIEKIUH.



[Tonydyenune nomurmionaoB. BHyTpuBuaoBas rubpunusanus. biuskoponcTBeHHOE
CKpelllMBaHue, Wik MHOpuANHT. HepoacTBeHHOE CKpelIMBaHKUEe, WU ayTOPUIUHT.
['eTepo3uc u ero npuunHsel. Mcnone3oBaHue rereposuca B cenekiuuu. OtnanéHHas
rubpuamnzanus. Ilpeononenue Gecrionusi MeXBUAOBBIX THOpUIOB. JlocTHkKEeHUS
CEJIEKIIMU PACTECHUN U KUBOTHBIX. « 3€/1EHASL PEGOIIOYUSL).

CoxpaHeHue M W3y4EHUE T€HETUYECKHX PECYPCOB KYJIBTYPHBIX PACTEHHH U HUX
JUKUX pOAUYEH NJIsi CO3/IaHUsI HOBBIX COPTOB M THOPHUIOB CEIhCKOXO3SIMCTBEHHBIX
KYJABTYp. M3yuenue, coxpanenue u YNpaeieHue 2eHemudyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX  JHCUBOMHBIX 6 YENsAX —VIyYUleHUs
Cyuecmeyrowux U CcOo30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM 4UcCile C
NpUMEHEeHUeM COBPEMEHHBIX MEeMOO08 HAYYHBIX UCCIe008aHUL, NEPed0sblX uoeu U
nepCneKmusHuIX MexXHOLOSU.

JleMoHCcTpanun

[oprpersl: H. U. BaBuiios, U. B. Muuypum, I. /1. Kapneuenxo,.. JIlykbsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauipl 1 cxeMbl: «LleHTpbl NpPOUCXOXKIEHUS W MHOrooOpasus KyJbTYpPHBIX
pacTeHuin», «3aKOH FOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW H3MEHYMBOCTHY,
«Metoapl cenekun», «Otaanénnas rudpuauzanus», « Myraresesy.

Jlaboparopnasi padora «/3yueHue CcoOpTOB KyIbTYpPHBIX PAcCTEHUW U TMOPOJ
JIOMAIITHUAX KUBOTHBIX).

JlaGoparopnas padora «/3ydeHrne METOJIOB CEIEKIIUN PACTCHUI.
IIpakTnueckas padora «IIpuBuBKa pacTeHUI.

IKceKypcusi «OCHOBHBIE METOIBI M JJOCTHXKCHHSI CEJICKIIMA PACTEHUN W YKUBOTHBIX
(Ha CEeNIeKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (PepMY, COPTOUCTIBITATEIbHBIN YIaCTOK,
B TEIUIMYHOE XO3SAWUCTBO, B JIA0OOPATOPUIO AarpOyHHBEPCHUTETA WA HAYyYHOTO
LEHTpA)».

Tema 16. buorexHoJI0rud 1 CHHTETHYECKAA OMOJIOT s

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MBI, HMX  XapaKTEePUCTHKA. [paJWIMOHHAs  OWOTEXHOJIOTHS:
xje0oneuyeHne,  TMOJyYCHHE  KHUCIOMOJOYHBIX  TPOAYKTOB,  BHHOJCIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX TEXHOJOTHH.
[Tpon3BomcTBO OENKa, AMUHOKHCIIOT M BATAMUHOB.

Co3gaHue TEXHOJOTUM W HMHCTPYMEHTOB I1I€JICHANPABICHHOTO W3MEHEHUS U
KOHCTPYHMPOBAHUSI T€HOMOB C 1IEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEPIKAIIUX HE BCTPEUAIONTUECS B MPUPOJIE OMOCUHTETUYECKHUE TTYTH.



Kinerounass uHxkeHepus. MeTonbl KyiabTypbl KJIETOK M TKAaHEW pACTeHHU U
KUBOTHBIX. KpmoGanku. Comarndeckas THOpUAM3AIMSA W  COMATHYCCKUN
smbOpuorene3. lcnonb3oBaHWE TalJIOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHATbHBIX U NOTUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE  OIUIOJOTBOpeHUE. PexoHcTpyKIius
AWIEKIIETOK W KJIOHUPOBAHUE JKUBOTHBIX. MeToA TpaHCIUIAHTAUU  SIAEP
KIIETOK. Texnonocuu 0300poenenus, KyIbMUGUpPOBaHus U MUKPOKIOHAILHO20
DA3MHONCEHUS] CElbCKOXO3AUCMBEHHBIX KVIbIMYP.

XpoMOocOoMHass M TeHHasg WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekoMOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTrkeHHsT W TEpPCIEKTUBBl  XPOMOCOMHOM W T€HHOM  MHI)KEHEPHHU.
DKOJIOTUYECKHUE U 3TUUECKUE MPOOIEMBbl TEHHON NHKEHEPUU.

Menuuunckue OuorexHosnoruu. Iloctrenomuas 1mudposas wmeaunuua. [II[P-
JMAarHoCThKa. MeTaOoJOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHajlu3 MpoTeoMa
YyeJgoBeKa ISl OLEHKU COCTOSIHHMSI €ro 3/I0pOBbsA. lcmonb30BaHHE CTBOJOBBIX
kieTok. TapretHas Tepanus paka. 3D-OumoummkeHepuss misg  pa3paboOTKu
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3MaHUS KOMIUIEKCHBIX
TKaHEH COYETAaHHWEM TEXHOJOTHM TpPEXMEpPHOro OMOnmpuHTHUHTA U ckaddoyaunra
JUISL pEICHUs 3a/1a4 IEPCOHATU3UPOBAHHONW MEIULIVHBI.

Coznanue BEKTOPHBIX BaKIMH C LENbIO0 00€CrieueHUs KOMOMHUPOBAHHOM 3aILUTHI
or Bo30Oymuteneit OPBU, ycraHoBieHHEe  MOJIEKYJISAPHBIX  MEXaHH3MOB
¢bynkumonuposanus PHK-conepxamux BHpPYCOB, BBI3BIBAIOLIIMX O0CO0OO OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JleMoHCcTpanun

Tabauiel  u  cxembl: «Mcnonb30BaHUE MHUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOM3BOACTBE», «KieTouHas unxxenepus», «l eHHast UHKEHEPUS».

JlaGopaTopHas pa6ora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.
IIpakTnueckas padora «IlomydeHrne MOJIOYHOKUCIBIX MPOITYKTOBY.

IKckypeusi «kbuotexHomorus ~ —  BaKHEWIIas — MPOU3BOAMTEIbHAS  CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTRO)».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaer TpeOOBaHUS K pPeE3ylIbTaraM OCBOEHUS
OoOy4JaroIMMHCS TPOTpaMM  CpeAHEro oO0IIero o0pa3oBaHMs: JUYHOCTHEHIE,
METanpeIMETHBIC U MPEIMETHBIC.

B cTpykType TMUHOCTHBIX pe3yJIbTaTOB OCBOSHUS MPOTPAMMBbI 110 OHOJIOTHH
BBIJICJICHBI CIICAYIOINE COCTABIISIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUUCKON
TPAKIAHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH
u CaMOOIIPEACICHUIO, HaTUYUe Momusayuu X 00y4YEeHHUIO
OMOJIOTHH, YeleHanpasieHHoe pa3eumie BHYTPEHHUX YOSKIACHUNW JTUYHOCTH Ha
OCHOBE KJIOYCBBIX IIEHHOCTEH ©  HCTOPUYCCKUX  TPAAUIMN  Pa3BHTHA
OMOJIOTHYECKOTO 3HAHMS, 20MOBHOCHIb u CcnocobHoCcmb 00YUYarOIITUXCS
PYKOBOJICTBOBAaThCS B CBOCH  JIEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMH, TPUCYITUMU CHCTEME OWOJIOTHYECKOTO OOpa3oBaHUS, HaAluYUe
Nnpasoco3HaHUsi IKOJIOTHIECKOM KYJIBTYPBI, CHOCOOHOCU CIMABUMb TICITH u
CTPOUTH KU3HCHHBIEC TUTAHBI.

JIngyHOCTHBIE PE3YJIBTaThl OCBOCHUS MPOTPAMMBI TT0 OMOJIOTHH JTOCTUTAIOTCS
B EIWHCTBE YYCOHOM M BOCHHUTATCIBHOM JEATCIHPHOCTH B COOTBETCTBHUHU C
TPaAUITMOHHBIMA POCCHMUCKUMHU COIMOKYJIBETYPHBIMHU, HCTOPHYESCKUMHU M TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMHA B OOIIECTBE MpaBUIaMU M HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIpolleccaM CaMOTIO3HAHHUS, CaMOBOCIUTAHUS W
CaMOpPAa3BUTHSA, PA3BUTUS BHYTPEHHEH TMIO3WIMM JIMYHOCTH, MATPHOTHU3MA W
YBaXEHUsI K 3aKOHY U IIPABOIOPSAIKY, YEJIOBEKY TPyJIa WM CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBaXCHHUS, OCPEKHOTO OTHOIICHHWS K KYJIBTYPHOMY HACICAWIO |
TpaAuLMSIM MHOTOHAIMOHAILHOTO Hapoaa Poccuiickor ®denepanuu, npupoae u
OKpY>KarolleH cpene.

JIMIHOCTHBIE pe3yJbTaThl OCBOCHHMS y4eOHOro mnpeamera «buomorusy»
JIOJIKHBI OTPaXKaTh TOTOBHOCTh U CITOCOOHOCTH O0YYaIOMIUXCsI PYKOBOJICTBOBATHCS

c(hOpMUPOBAHHOM BHYTPEHHEU TMO3UIUEH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX



OpUEHTAllMl, TIO3UTHUBHBIX BHYTPEHHHX  YOCXKICHHI, COOTBETCTBYIOIINX
TPAAUITMOHHBIM IIEHHOCTSAM POCCHICKOTO OOIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JACSITEIBHOCTHA B MPOLIECCE PEATU3AUNNA OCHOBHBIX HAIPABIICHUI
BOCIIUTATEIIbHOMN JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTDH T'PAXKIAHCKOM MO3UIIMK O0YyYarolIerocs Kak akTUBHOIO
Y OTBETCTBEHHOT'O YJIEHA POCCHUIICKOTO OOIIECTBRa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3/IAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEJIbHBIX 3aJ1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIPEAENATh COOCTBEHHYIO TMO3HUIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHATD €€;

YMEHHUE YYUTHIBATh B CBOUX JEHUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HbIMU YOCKACHUSIMU, KYIbTYPHBIMHU IIEHHOCTSIMHU U
COLMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IPOLIECCE COBMECTHOIO BBINIOJHECHUS
y4eOHBbIX, TIO3HABATEIBHBIX M HCCIEIOBATENLCKUX 3a/la4y, YBAKHUTEIBHOTO
OTHOILIIGHUS] K MHEHHUIO OIMOHEHTOB MpU OOCYXJIEHUM CIIOPHBIX BOMPOCOB
OHMOJOTUYECKOTO CONIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOU JIESITETbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCHUICKON TPaXKTaHCKOU UJICHTUYHOCTH,
MAaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapoOIy, UYBCTBAa OTBETCTBEHHOCTH IEpPE
Ponunou, roprocTtu 3a CBOM Kpau, CBOKO PoauHy, CBOM A3bIK U KYJIBTYPY, IPOIUIOE
Y HACTOSIIIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIICHUE K TPUPOJHOMY HACIEAUIO U TAMSTHUKAM MPUPOIBI,

noctrxkeHussM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OWOJIOTWUU, TMOHUMAHUS 3HAUYCHHUS OWONOTMM B TO3HAHWUU 3aKOHOB
MPUPOJIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 32 €ro Cynb0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

OCO3HAHHE TYXOBHBIX IECHHOCTEW POCCUMCKOTO HAPO/IA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBE/ICHHUS;

CHOCOOHOCTh OLIEHWBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJia B IOCTPOCHHUE YCTOMUMBOIO OyAyIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOJHUTENSAM, CO3JaHUI0O CEMbH Ha
OCHOBE OCO3HAHHOTO IPUHATHUS LIEHHOCTEH CEMEHWHOM >KM3HU B COOTBETCTBUH C
TpaauIusMu HapoaoB Poccuu;

4) 3¢cTEeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsi ICTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOrO TBOPUYECTBA, CIIOPTA, TPy, OOLIECTBEHHBIX OTHOLLIEHUN;

MOHUMAaHHE 3MOLIMOHAIBHOTO BO3AEHCTBHS )KUBOM IPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HBIX BHUJIAX HMCKYCCTBA, CTPEMIICHHE
MPOSBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) pusnuyeckoro BocnuTaHHUs, (GOPMUPOBAHUA KYJIBTYPbI 310POBbS M
IMOUMOHAJIBHOIO 0J1ar0NOJIyYusi:

MOHMMAaHUE M pealu3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBo€  TUTaHUE, COONMIOCHUE TUTHEHHUYECKUX TMpaBUJI U HOPM,
COQIAHCUPOBAHHBIM PpPEXUM 3aHATUH M  OTAbIXa, perymspHas ¢u3nueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHMMAHWE [IEHHOCTU TMPAaBUI HHAUBUIAYAIBHOTO U  KOJJIEKTUBHOIO

0€30MacHOTO MOBEACHUS B CUTYAIUAX, YTPOKAIONTUX 3[I0POBBIO U )KU3HU JIIONICH;



OCO3HAHME TMOCIEACTBUM U HENPUSTUS BPEIHBIX MPUBBIYEK (YIMOTPEOIICHUS
aJIKOTOJIs, HAPKOTHUKOB, KYPEHHS);

6) Tpy10BOIr0 BOCIIUTAHMSA:

TOTOBHOCTB K TPYy, 0CO3HaHHE LIEHHOCTHU MacTepPCTBA, TPYAOI00HUE;

TOTOBHOCTh K AQKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM M COIMaTIbHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJIHATH TAKyIO €SI TEILHOCTD;

MHTEPEC K pa3iudHbIM chepaM mpodeccuoHanbHON AeSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymiel mpodeccud U peann30BHIBATH
COOCTBEHHBIEC KU3HEHHBIC TUTAHbI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEH KU3ZHU;

7) 3KOJIOTUYECKOTO BOCIIMTAHUSA:

HKOJIOTMYECKH 1€1ecO00pa3HOe OTHOIIEHHWE K MPHUpPOJE KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYIlECTBOBAHMS;

MOBBIIICEHUE YPOBHS HKOJOTUYECKON KYJIbTYphl: NPHOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB UM OIEHKHM WX BO3MOXHBIX TOCJHEACTBUU ISt
OKPYXAIOIIEH CpeIbl;

OCO3HAHWE TIOOAILHOTO XapakTepa IKOJOTHYECKHX MPOOIEeM M MyTel HuX
pelieHus;

CIIOCOOHOCTh MCIONB30BaTh MPUOOpETaeMble TMPU HM3YUYCHUU OHOJIOTHUU
3HAHUS W YMEHUS TpU pelieHud NpoOJeM, CBSI3aHHBIX C palMOHAJIbHBIM
MPUPOJOTIONb30BaHNEM  (COONIIOICHHE  TPaBWUJI  TMOBEACHUS B MPHUPOJIE,
HAIPaBJIICHHBIX HAa COXPAHEHHE pPAaBHOBECHS B DJKOCHUCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHuochephl);

AKTUBHOE HENPHATUE JICUCTBUM, IMPUHOCAIIUX BpPEA  OKpYXKarolleh
MPUPOTHON Cpeie, YMEHUE TMPOTHO3HPOBATh HEOIATONPHUATHBIE JKOJIOTHUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX ICUCTBUN U MPEAOTBPAIIATh UX;

HaJM4YKMe PA3BUTOTO SKOJIOTHMUECKOTO MBIITUICHHUS], YKOJIOTUIECKON KYIbTYPHI,

OIIbITa ACATCIIBHOCTH AKOJIOTHYECKOM HaITpaBJICHHOCTH, YMCHUA



PYKOBOJICTBOBATHCSI MMU B IO3HABATEIbHOW, KOMMYHHUKAaTUBHOM W COLMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKON AEATETbHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAyKU U OOIICCTBEHHON MPaKTHKH, OCHOBAHHOIO Ha JUajiore
KYJIBTYP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UUTATEIbCKOM KYJIBTYpPhl KaK CpeICTBa
B3aUMOJICHCTBUS MEXY JIFOJbMH U TIO3HAHUS MUPA;

MOHMMaHue cneuu(UKd OHOJIOTMM KaK HayKH, OCO3HAaHHMS €€ poJld B
GbOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUHU I€JIO0CTHOTO
MpeACTaBIEHUsT 00 OKpYyXKalollleM MHPE KaK O €IUHCTBE MPHUPOJIbI, YeJOBEKa U
oOIiecTBa, B TO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU IpoOsIeM
COXpAHEHHUS MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTU OMOJIOTHU JJIsi COBPEMEHHOM IMBUIIM3AIUU:
oOecrieueHUs] HOBOTO YPOBHS Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIICKTUBHBIX
OMOTEXHOJOTUH, CIIOCOOHBIX  pelIaTh PEeCypcHbIE  MpOONEeMbl  Pa3BUTHUS
YeJIOBEUECTBa, MOMCKA MyTEeH BBIXOAAa M3 IIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM H
obecrieueHUs  Tepexoja K  YCTOMYHMBOMY  Pa3BHTHIO,  palldOHAJILHOMY
WCIIOIB30BAHUIO MPUPOAHBIX PECYypcoB U (OPMUPOBAHUIO HOBBIX CTaHJIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OUOJIOTUYECKUX 3HAHUM B LEIAX
MOBBIIIIEHUS ~ OOIIEeN  KYJIbTypbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTu (PyHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (Gpopmupyemoit
PU U3y4E€HUU OMOJIOTUY;

MMOHMMAHHUE CYUIHOCTH METOAOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh IMOJIy9aeMble 3HAHWUS JUIsI aHalu3a |
OOBSCHEHUS SIBIICHUM OKPY)KAIOIIEer0o MUpa U MPOUCXOMSIIIMX B HEM H3MEHEHUH,
yMEHHUE JeNiaTh OOOCHOBAHHBIC 3aKJIIOUEHUS HAa OCHOBE HAy4dHBIX (DAKTOB U

HMCIOIIUXCA JAHHBIX C OCJIBIO IMTOJYYCHUA JOCTOBCPHLIX BBIBOAOB,



CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMONIOTUYECKHUE 3HAHUS IS
peleHust IpobJeM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAay4YyHOH NeATeIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MPOEKTHYIO M UCCIIEN0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTb K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUW O OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMmeTHble pe3ynbTaTbl OCBOCHHs yueOHoro mpeamera «buomorus»
BKIIIOYAIOT: 3HAYMMble JJs (QOPMHUPOBAHHUS MHUPOBO33PEHUS OOYyUaIOIIHXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOILEHAyUYHbIE MOHATHS, OTpakaroliue
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa H CHEHU(pUKYy METOIOB TIO3HAHU,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, HEPIUs, SIBICHUE, MpOLECC,
CUCTEMa, Hay4yHbIH (DAKT, NPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJelOBaHuEe,  HAOMIONEHHE,  U3MEPEHHE,  OKCIEPUMEHT U JIpyrue);
yHHUBEpCaJbHble Yy4yeOHble JeHCTBUS (IO3HABaTelIbHblE, KOMMYHUKAaTHUBHBIE,
pEryJIATUBHBIE), o0ecrneunBaroye (dbopMHpoBaHUE (YHKIMOHAIBHOU
IPaMOTHOCTH ¥  COLIMAJIBHOM KOMIETEHLMH OOydYaloluXcs; CIOCOOHOCTh
00yJarommxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUUIUITMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS W YHUBEpPCAJIbHbIE ydeOHbIe JEWUCTBUA B
[I03HABATEJIbHOM U COLMATIbHOM MPAKTHUKE.

B pesyabrare wu3yueHuss OHOJOTMM HAa YPOBHE CpPEIHEro OOIIero
oOpazoBaHusi y oOyuwaromierocs OyayT chOpMUPOBaHBI  IMO3HABaTEIbHbIC
yHHUBEpCaJbHble yueOHbIE eHCTBUS, KOMMYHUKaTUBHbIE YHUBEpPCAJIbHbIC yUeOHbIE
NCHCTBUS, pEryIsTUBHbIC YHUBEpCAJIbHbIE Y4eOHbIE JIEHCTBUS, COBMECTHAas
NeSITEIbHOCTb.

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMbl CPEIHEr0 OOIIEero
o0Opa3oBaHus JOJKHBI OTPaXKaTh:

OBilaleHHe  yHUBEpPCAJbHBIMH  Y4eOHBIMH  [O3HABaTeJIbHBIMH

NeUCTBUAMMU:



1) 6a3oBble JOrnYecKme JeicTBUsl:

CaMOCTOSTENIbHO  (popMynHpOBaTH H  AKTyaJIM3UPOBaTh  MPOOIEMY,
paccMaTpuBarh €€ BCECTOPOHHE;

WCIOIb30BaTh MPU OCBOCHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTe3a, CpaBHEHUS, Kilaccuukanuu, 00001IeHUs ), paCKPhIBAaTh CMBICI
OMOJOTUYECKUX TOHATHH (BBIACISATh UX XapaKTEepHbIC MPHU3HAKH, YCTaHABIUBATh
CBSI3U C JPYTUMHU MOHATHUSIMH );

OMpENENATh 1eNU ACSATENbHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YNIbTAThI AEATEIbHOCTH C MOCTABICHHBIMU LICIISIMU;

MCIIOJIb30BaTh OMOJOTUYECKHE TTOHATHUS ISl OObSICHEHUS (DAKTOB U SIBICHHM
YKWBOW MPUPOJIBL;

CTPOUThH JIOTHYECKUE pACCYXIACHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSX, (POPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHAITh  CXEMHO-MOJICTIbHBIE  CpEeACTBAa  JUIsl  TPENCTABJICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a
TaKKe  MPOTUBOPEUMII  pa3sHOTO  pOJa,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh IUIAH peUIEHUs MPoOIeMbl ¢ y4€TOM aHajIn3a WMEIOIIUXCS
MaTepHuaJbHbIX U HEMaTEepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B  JIEATEIBHOCTh, OLIEHUBaTb COOTBETCTBHUE
PE3YJIBTAaTOB 1EJISIM, OLIEHUBATh PUCKU MOCIIECTBUIN ACATEILHOCTH,

KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTIO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHS:

BJIAJICTh HaBBIKAMH y4e0HO-UCCIIEeIOBATEIHCKOM u MPOECKTHOMN
JeATEeIIbHOCTH, HAaBBIKAMU pa3pelieHus npoosieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]1a4, MPUMEHEHUIO

PA3JINYHBIX MCTOAOB ITO3HAHUA,



WCIIOJIB30BAaTh PA3JUYHbIE BHJIBI JI€ATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHWS, €ro HUHTEpIpeTaluy, MPeoOpa30BaHUI0O U TMPUMEHEHHIO B Y4EeOHBIX
CUTyalUsIX, B TOM YKCJIE MIPU CO3JaHUM YUEOHBIX U COLUATIbHBIX IPOEKTOB;

(opMupoBaTh HAyYHBIN TUI MBIILICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU TOHATHAMU U METOAAMU;

CTaBUTh M (POpPMYIHMpOBaTh COOCTBEHHBIE 3aJauyl B 00pa30BaTEIbHOU
NEATEIbHOCTH U JKU3HEHHBIX CUTYalUsX;

BBISABJIATh IPUYMHHO-CICJCTBEHHBIE CBSI3M W aKTyalUM3MpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHHs, HAXOAUTh ApTyMEHTHl i1 J0Ka3aTreiabCTBa
CBOMX YTBEPKJICHUM, 33]1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3MPOBATh IIOJYYEHHBIE B XOJE€ PpEIICHHA 3aJadd  PEe3YJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OILICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBIISATh ILIEJICHANPABICHHBIM MOKWCK MEPEHOCa CPEIACTB M CHOCOO0B
JEHCTBUS B IPO(PECCHOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 M MPAKTUYECKYIO 00JacTH
KU3ZHEIEATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAJiaraTb OPUTMHAJIbHBIE MOIXOAbl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMyCKAIOIINE aJbTePHATUBHbIE PEIICHHUS.

3) pabora ¢ uH(popManmei:

OpPUEHTHUPOBATHCS B PA3TMYHBIX HCTOUHHKAX HHPOpMAIUU (TEKCTE y4EOHOTO
nocoOusi, HAy4YHO-TIONMYJSIPHOM JUTeparype, OHMOJOrMYECKHX CJIOBapsAX U
CIIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B VHTepHeTe), aHaIu3upOBaTh
UHGOPMAIMIO PAa3TUYHBIX BUJOB U (POPM MPEICTABICHUS, KPUTUUECKH OLICHUBATh
€€ I0CTOBEPHOCTh Y HEMPOTHUBOPEUHBOCTH;

dopMynupoBaTh 3apoOChl U NPUMEHSITh Pa3IUYHbIe METOABI MPU MOUCKE U
orOope Ouonornueckoit MHGOPMAIMKA, HEOOXOAMMOM JJIsi BBITIOJHEHUS Y4€OHBIX

3ajad4;



MpuoOpeTaTh OMBIT HUCIOJB30BaHUS WH(HOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIB30BAHMS PA3IMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BHIOWpaTh  ONTHUMAIbHYIO  (GOpMYy  TPEICTaBICHUS
ounosornueckor nHGopManuu (cxembl, rpadUKu, JdarpaMMBbl, TaOIHIbI, PUCYHKH
" Ipyroe);

WCIIOJIb30BaTh HAY4YHBIM SI3BIK B KAa4eCTBE CpencTBa mpu paboTe ¢
Ouonornueckoid MHPOpPMAIHMEH: TPUMEHATH XUMHUYECKUE, (QU3HUYECKHE W
MaTeMaTHYeCKUEe 3HAKWM W CHUMBOJBI, (OPMYIbI, abOpeBHATypy, HOMEHKIATYPY,
UCIIONb30BaTh M MPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIVISIAHOCTH;

BJIQJICTh  HaBBIKAMH  pAClO3HABaHWs W 3alUTHl  WH(OPMAIIUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiajieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHY 1eICTBUSIMU:

1) oO1ienmue:

OCYIIECTBIISITh KOMMYHHUKallUM BO BceX cdepax >KU3HH, aKTUBHO
y4acTBOBATh B UAJIOTE WJIM TUCKYCCHU TI0 CYIIECTBY 00CYKTaeMOi TeMbI (YMEHHE
3a/laBaTh  BOMPOCHI, BBICKA3BIBATh CYXKJCHUS OTHOCUTEIBHO  BBITIOJHEHUS
npenaraeMoi 3a7a4u, yUuThIBaTh HHTEPECHI U COTIIACOBAHHOCTD MO3UIIMMN APYTUX
YY9aCTHHKOB JTUAJIOTa WIJIH TUCKYCCHN);

pacno3HaBaTh HeEBepOallbHbIE CpPEJCTBA OOIIEHUS, MOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIUKTHI U BECTH TTEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIIOCOOaMM OOIIEHHS W B3aUMOACHCTBUS, TOHUMATh
HaMEpEHUS JPYTUX JIIOACH, MPOSIBIATH YBAXKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU opMe HOopMyITUpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEICTB.

2) coBMecTHAs1 1eATEIbHOCTD:



MOHMMATh M KCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIAUBUyaTIbHOMN
pabOThI TP PENICHUH OMOJIOTUYECKOM MTPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNHOBBIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUH YYeOHOMU 3a/1auu;

BBIOMPATh TEMAaTHUKy W METOIbI COBMECTHBIX JEUCTBHH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO WieHa KOJIJIEKTHBA,;

OPUHUMATh L€  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBaTh U
KOOPJIMHUPOBATh JCUCTBUSA MO €€ JOCTHMIKCHUIO: COCTAaBIATH IUIAH JCHUCTBUM,
pacmpenensiTh poiaud C Y4YETOM MHEHHM YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pa0oTHI;

OLICHMBAaTh KAa4€CTBO CBOET0 BKJIaJa M KaXXJONO0 YYAaCTHHKA KOMaHIbl B
001Ut pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE MPOEKThI, OLICHUBAaTh HJEU C TO3UIMUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIATh TMO3UTHUBHOE CTPATETMUYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

OBiajeHne yHNBepPCAJIbHBIMHU PEryJISTUBHBIMHU ACHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJNOTUYECKUE 3HAHUA JUIs BBISIBICHHS TNPOOJIEM U UX
pEIIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIIHUsX;

BBIOMPATh HAa OCHOBE OHMOJIOTMUECKUX 3HAHUU II€JIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUSIX U MOCTYNKAax MO OTHOILIECHUIO K KUBOW MPHUPOZE,
CBOEMY 3[I0POBBIO U 3J0POBbI0 OKPYKAOIIUX;

CaMOCTOSTENIbHO OCYIIECTBIISTh MTO3HABATENBHYIO JAEATEIbHOCTD, BBISBISAThH
mpoOJieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a7jaud B 00pa30BaTEIbHOMN
JIEATEIIBHOCTH U )KU3HEHHBIX CUTYAIlUsX;

CaMOCTOSITEIbHO COCTaBIIATH IUJIaH pEIICHUS TPoOJeMbl ¢ y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH U MPEAMOYTCHHI;

JIaBaTh OIEHKY HOBBIM CUTYalIUsIM;

pacIIMpATh paMKH Y4E€OHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIH;



JenaTh OCO3HAHHBIN BBHIOOD, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO IIMPOKON JPYIMIIMUA B
pasHbIX 007acTAX 3HAHUI, MOCTOSHHO TMOBBIIIATH CBOMl 00pa3oBaTENbHBIA U
KyJTbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YIILTATOB IIEISIM;

BIQJICTh HABBIKAMHM  TIO3HABaTEeIbHOH pedrueKkcun Kak  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJAbTaTOB U
OCHOBAHHH, WCIOJIB30BaTh NMPUEMBI peIeKCHU I OICHKH CHUTYallud, BBIOOpa
BEPHOTO PELICHHUS;

YMETh OIICHMBAaTh PHCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO UX
CHIDKCHUIO;

INPUHUMATh MOTUBBI WM apryMEHTBHl JPYyTrUX TIPU aHalu3e pPe3yabTaToB
JeSITETbHOCTH;

3) npuHATHE ce0s U APYTUX:

NpUHUMATH ce0sl, MOHUMAasi CBOU HEOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TIPU aHAIMW3E pPE3yJIbTaToB
NeSITeTTbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTHX HA OIINOKHY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MU C TIO3UIIUH JIPYTOTO YeI0BEKa.

MNPEJIMETHBIE PE3YJIBTATbBI

[MpeameTHbIe pe3yIbTaThl OCBOCHHUS COACPKAHUS Y4EOHOTO IpeaMeTa
«buomorus» Ha ynIyONEHHOM YpOBHE OPHEHTHUPOBAaHBI Ha OOECIICYCHHE
npo(UIBLHOTO 00y4yeHHs 00y4aromuxcst OMOJIOTHH. Onu BKJIFOYAIOT:
crienupuvecKre isi ONOJIOTHU HAYYHBIC 3HAHUS, YMCHHS U CIIOCOOBI JICHCTBUI 110
OCBOGHHIO, MHTEPIIPETAIINN U MPEOOPA30BAHUIO 3HAHHIA, BHIBI JIESTEILHOCTU IO

MOJIYUYCHHIO HOBBIX 3HAHUN U UX IMPUMCHCHUIO B PA3JIMYHBIX y‘le6HBIX, a TaKXKE B



peaNbHbIX JKU3HEHHBIX cuTyauusx. [IpeaMerHble pe3yabTaThl MPEACTABIEHBI MO
rojilaM U3y4eHUsl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI yueOHoro mpenmera «buonorus» B 10
KJlacce NOMKHBI OTPaXaTh:

c(hOpMHPOBAaHHOCTh 3HAaHUHW O MeCTe U poJid OUOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyUYHOW KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB  MPUPOABI W  PEIICHHH MpoOJieM  palMOHAJIbLHOTO
PUPOIOTIONIB30BAHMS, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
OnoJIorny;

BIIQJICHUE CHUCTEMOM OHMOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKA,
OpraHu3M, METa0oJIu3M, TOMEOCTa3, CaMOPETYJSLMs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. [llneiinena, P. BupxoBa, xpoMocomHasi Teopusi
HacnenactBeHHoctd 1. Moprana), yuenuss (H. W. BaBuioBa — o 1meHTpax
MHOT000pa3us U MPOUCXOKIACHUS KyJIbTYPHBIX PACTEHHUI), 3aKOHBI (€AMHO0Opa3us
MOTOMKOB TMEPBOTO TOKOJIEHHUS, PACILCIUICHHS, YUCTOThl TaMeT, HE3aBUCHUMOIO
HacienoBanusa [. MeHgensa, TOMOJOTMYECKUX PSAIOB B  HACIEICTBEHHOU
u3menurnBoctu H. . BaBuiosa), mpuHIUIBI (KOMITZIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMHU HAyYHOTO TMO3HAHUS, HCIOJIb3yeMbIX B
OMOJIOTHYECKUX HCCICIOBAHUSIX JKUBBIX OOBEKTOB (ONMHMCaHUE, W3MEpEHHe,
HaOJIIOICHHE, SKCTIEPUMEHT);

YMEHHUE BBIJICNIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pACTEHW, >XUBOTHBIX, 4YEJIOBEKa, IMPOIECCOB KU3HEIEITEIbHOCTH,
MPOTEKAIOIINX B OPTaHU3MaX PACTCHHM, KUBOTHBIX U YEJIOBEKA, OMOIOTHYECKUX
IpolieccoB: oOMeHa BemlecTB (MeTaboJIu3M), MPEBpAIlCHHs] SHEPTUH, OpOKEHUS,
aBTOTPO(HOTO M TETePOTPO(HOTO TUIIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,

MHUTO3a, MeH03a, TaMeToreHes3a, SMOpPHUOreHe3a, MoCTAIMOPUOHAIBLHOTO Pa3BUTHS,



Pa3MHOXKCHHSI,  WHIWBUAYaJIbHOTO  Pa3BUTUS  OpraHu3mMa  (OHTOTeHE3a),
B3aMMO/ICWCTBUA T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOO0PA;

YMEHHE yCTaHABIMBATh B3aUMOCBI3M MEXKIy OpPTraHOWIAMU KIETKA U WX
GYHKITUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKAaHEHM W WX (YHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpTaHOB y PAcCTCHHM, >XUBOTHBIX M YEJOBEKa M WX
GYHKIHSIME, MEXKIY CHCTEMaMH OPraHOB W WX (QYHKIHMSIMH, MEXKIY STaramu
oOMEHa BEIIECTB, dTallaMy KJIETOYHOTO IUKJIA M KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTarmaMu SMOPHUOHAILHOTO Pa3BHUTHs, TEHOTUIIOM W (DEHOTHIOM, (PEHOTHIIOM H
dbakTopamu cpebl OOUTAHUS;

YMEHUE BBISABIATH OTIIMUUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIUKY JJIsI JIOKA3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIL;

YyMEHHE  pemarh OWOJIOTMYECKHWE  3aJadd, BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXY HCCIEAYEeMbIMH OWOJIOTHUYECKUMHU TpolleccaMu U
SIBIICHUSIMH, JIeJIaTh BHIBOBI M TTPOTHO3BI HA OCHOBAHUH TTOJIYYCHHBIX PE3YJIBTATOB;

YMEHHUE BBINIONHATh JTA0OpATOPHBIE M TMPAKTHUYECKHUE PadOThI, COONIONATH
npaBuiia npu padboTe ¢ ydeOHbIM U Jab0paTopHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTAaTh THUIIOTE3BI, MPOBEPATh WX OKCIEPUMEHTATHHBIMH
cpenctBaMu, (GOPMYIUPYS IIeJdb KCCIEIOBAHUS, AaHAIM3UPOBATh TMOJTYyUYEHHBIC
PE3YABTATHI U IeTIaTh BBIBOBL;

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIIENOBATENbCKOM paboTe Mo OHOJOTHH,
HKOJIOTUM M MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
NyONMMYHO  TPEACTaBIATh  TMOJYYCHHBIC  PE3ylIbTaThl  HA  YUYCHUUYCCKHX
KOH(EPECHITUSX;

YMEHUE OIICHUBATh JITHYECKHE AaCIEKThl COBPEMEHHBIX HCCICIOBAaHUNA B
obmactm  OWOJNIOTMM W  MEIWIMHBI  (KJIOHMPOBAaHUE,  HMCKYCCTBCHHOC
OTUTOJIOTBOPEHNE, HAMPABICHHOEC HM3MEHEHHUE T€HOMa W CO37[aHUE TPAHCTEHHBIX

OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymied npodeccruoHaIbHOU
JESTENIbHOCTH B 001acTh OMOJOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJILCKOTO XO3SUCTBA, MUIIEBON MPOMBIILICHHOCTH, YIIIYOJIsSTh MO3HABATEIbHBIH
MHTEpEeC, HAMPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLICH Mpodeccun u
NPOAOKEHHE  OMOJOTrMYecKOro O00pa3oBaHUs B OpraHu3alUsiX  CpPEIHEro
podeCcCHOHANBHOIO U BBICIIET0 00pa30BaHMUs.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS ydeOHOTO mpeamera «buonorus» B 11
KJlacce JOMKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MecT€ W POJH OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAY4YHOU
KapTUHbl MHpa, B TO3HAHMM 3aKOHOB NPHUPOJBl M PEIICHUU HSKOJIOTHYECKUX
npoOieM YelOBEYEeCTBA, a TaKXKE€ B PEHIEHHWH BOINPOCOB PALMOHAIBHOIO
IPUPOJIOTIONIb30BaHNUs, U B ()OPMUPOBAHUHU LIEHHOCTHOI'O OTHOLIECHHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUHCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHUY;

YMEHUE BJIAJE€Th CUCTEMOW OHMOJOTMYECKMX 3HAHUN, KOTOpas BKIIOYAET
ONpEACNICHUs] U TOHUMAHUE CYIIHOCTH OCHOBOIOJIAraroluX OHOJIOrHYECKUX
TEPMUHOB W TOHATUN (BUM, JKOcucTema, Ouocdepa), OMOIOTHUYECKUE TEOpUU
(oBomonioHHas Teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPUs SBOJIIOLUN), YUCHHUS
(A. H. CeseprioBa — 0 myTsIX W HarpabiieHusix 3Bostonuu, B.1. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus: JIx. Xapnu u B. BaitaOepra,
3aponpimeBoro cxonctea K. M. bopa), mpaBuna (munumyma HO. JIubOuxa,
HKOJIOTMYECKOM TUpaMuabl SHEpruu), runore3sl (rumore3a «mupa PHK» V.
['unbepra);

YMEHUE  BIaJA€Th  OCHOBHBIMM  METOJAaMU  HAy4yYHOIOo  [O3HaHMS,
UCIOJIb3yEMbIMHU B OMOJOTHYECKUX MCCIIEIOBAHUAIX KUBBIX OOBEKTOB M IKOCHUCTEM
(omcanue, U3MEpEeHHE, HAONIOEHUE, IKCIIEPUMEHT), CIOCO0aMH BBISIBICHHS H
OLICHKH aHTPOIIOT€HHbIX U3MEHEHUH B IPUPOJIE;

YMEHHME BBIIEIATh CYUIECTBEHHbIE TPU3HAKU: BHUIOB, OHOI€OIEHO30B,

AKOCHUCTEM U Oumocdepbl, CTAOMIM3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO



€CTECTBEHHOTO otbopa, aJIJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JABWKYITUX CHJI SBOJIONNUNA HA TEHOMOH/ MOMYJISINH,
IPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusI, YepeaoBaHusl HANpaBICHUH
HBOJIIOILIMH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBaTh B3aMMOCBS3U MEXKIYy TIPOIECCAMH HBOJIOINH,
JIBKYIIUMH CHJIAMU QHTPOTIOTCHE3a, KOMIIOHEHTAMHU Pa3INYHBIX SKOCHUCTEM U
PUCTIOCOOTCHUSMU K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTIMYUTENbHBIC  TPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpefie OOWTaHWs, aOMOTHYECKUX M OMOTHYECCKUX
KOMITOHEHTOB ~ 9KOCHCTEM, B3aWMOCBSI3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUHN B HKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIUKY JJIsI JIOKA3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBA3U OPTaHU3MOB U Cpelbl OOUTAHMUSI, EIMHCTBA
YeJIOBEUYECKMX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOTooOpa3us BHIOB U
HKOCHUCTEM KaK yCJIOBUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHE pemarb OWOJOTHMYECKHe  3aJadd, BBIIBIATH  MPUYMHHO-
CIIEZICTBEHHbBIE CBSI3U MEXKIY HCCIEAYEeMbIMU OHOJIOIMUECKHMMM MpoLeccaMu U
SIBIICHUSIMH, JI€JIaTh BHIBOJIBI U TIPOTHO3BI HA OCHOBAHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBINOJHATH JIA0OPATOPHBbIE M MPAKTHYECKUE PadOThI, COONIONATH
npaBuia npu padboTe ¢ ydeOHbIM U Jab0paTopHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTAaTh THIIOTE3BI, MPOBEPATh HX OKCIEPUMEHTATHHBIMH
cpeactBamu, GOpMYIHpys II€NIb HMCCIEAOBAaHUS, aHATNU3UPOBaTh IOIyYCHHBIC
pE3YABTATHI U I€TIaTh BHIBOIBL;

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIIENOBATENIbCKOM paboTe Mo OHOJOTHH,
DKOJIOTUM W MEIUITMHE, MPOBOJUMOM Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyONMMYHO  TPEJCTaBISAThH  TMOJYYCHHBIC  PE3yabTaThl HAa  YYEHUYCCKHUX

KOH(EPEeHIHUSX;



YMEHUE OLIEHUBATh THIOTE3bl U TEOPHH O MPOUCXOKACHUH )KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPEAOTBpAILLCHUS
r100aJIbHBIX U3MEHEHUM B Orocdepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIA BBIOOp Oymaymied npodeccruoHaIbHOU
JESATEIIBHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, IPUPOIONOIb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJOIMH, BETEPUHAPUHU, CEJIbCKOIO XO35HCTBA, MHILEBOM
IPOMBIIUIEHHOCTH, YIIIyOJIATh I103HABaTEJbHbIA HMHTEPEC, HAIPaBICHHBIA Ha
OCO3HAHHBIM  BBIOOpP  COOTBETCTBYIOIIEW  MPOPEcCCMM U MPOAOIIKEHHUE
OMONOrHUYeCcKOro 00pa30BaHUs B OpPraHU3ALUAX CPEIHEro MpodecCHOHATHLHOTO U

BBICIIIETO 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne | HaumeHoBaHue pa3ieioB KonnuectBo uacos DJIEKTPOHHbBIC

1/ U TE€M MPOTPAMMBI Bcero | Kontponbnsl | [IpakTudeck (g poBbIe)

€ paboThI ue padoThl oOpa3oBaTebHbIE
pecypcehl

1 Burosorus kak Hayka 1 [[1]

2 JKuiBbIE CHCTEMBI U UX 2 [[]
U3yUCHUEC

3 Buonorus xierku 2 0.5 [11]

4 Xumuyeckas 10 1 1 [[1]
OpraHu3aIys KICTKH

5 CrtpoeHre 1 PyHKITUH 8 1 2 [[1]
KJIETKH

6 OOME€H BEILECTB U 9 1 1 ]
npeBpallcHre YHEPTUU B
KJIETKE

7 Hacnencrsennas 9 0.5 ]
uHdopmarus u
peanu3anus €€ B KICTKE

8 JKU3HEHHBIH TUKIT 6 1 1 [[1]
KJIETKH

9 Crtpoenue u pyHKITUN 17 1 1.5 [[1]
OpPraHUu3MOB

10 | Pa3mHoXxeHHE U 8 1 15 ]
pa3sBUTHE OPTaHU3MOB

11 | I'enetuka — Hayka o 2 1 0.5 [[1]
HACJIEICTBEHHOCTH U
U3MEHYHBOCTH
OpPraHHU3MOB

12 | 3aKOHOMEPHOCTH 10 1 1 [[1]
HACJIEICTBEHHOCTH

13 | 3akOHOMEpHOCTH 6 1 1 ]
U3MEHYHUBOCTH

14 | I'eHeTHKa 4enoBeKa 3 1 0.5 1]

15 | Cenexuusi OpraHM3MOB 4 1 1 [11]

16 | buorexnomnorus u 5 2 [[1]
CUHTETUYECKast OMOJIOTUs

OBHIEE KOJIMYECTBO 102 13 13

YACOB I10 I[TPOIT'PAMME




ITOYPOYHOE IIVTAHUPOBAHHUE
10 KUIIACC

JlaGoparopnas pabota «Mccinenopanue
HYKJICMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3

KJICTOK Pa3JIMYHBIX OPraHnu3MOB»

Ne Tema ypoka KonmuectBo yacos DIeKTp
n/m Bcer | Kontponsn | [IpakTruecku | OHHbBIE
0 bI€ paOOTHI e paboThI udpo
BBIC
00pazo
BaTEJb
HBIC
pecype
BI
buoJsiorusi kak Hayka (14)
1 buonorus kak KOMIUIEKCHAsI HayKa 1 1 [[1]
KaK 4aCTh COBPEMEHHOT'O 00IIIeCTBa
ZKuBble cucteMbl M X H3yueHue (24)
2 JKuBbIC cHCTEMBI M UX CBOMCTBA 1 [11]
3 YpoBHEBasl OpraHu3ans >KUBbIX cucTeM | 1 [11]
BuoJiorust kiaeTku (24)
4 Hcropust OTKPHITHS ¥ H3yYCHUSI KIICTKH. 1 [[1]
Knerounas reopus
5 MeTo 161 MOJICKYJISIPHOM M KJIIETOYHOM 1 0.5 [[1]
ouonoruu. [IpakTuueckas pabora
«/3yueHne METOI0B KIIETOUYHOU
o6uonoruu (xpomartorpadus,
anektpodopes, nuddepeHiranbHoe
uenrpudyruponanue, [11[P)»
Xumuueckas opranuzanusi kKjierku (10q)
6 XVWMHUYECKHI COCTaB KJICTKU 1 [11]
7 MuHepanbHbIe BEIIeCTBa KICTKH, UX 1 [[1]
Ounoyoruyeckas poJib
8 Opranuveckre BEeIecTBa KJICTKH — 1 0.5 [[1]
6enku. JJaboparopnas pabora
«O0HapyxeHHe 0EITKOB C TOMOIIBIO
KaYECTBEHHBIX PEAKIUID)
9 CaoiicTBa, Knaccupukanus 1 PyHKIUU 1 [[1]
OeJIKOB
10 | Opranndeckue BemiecTBa KIESTKA — 1 [[1]
YTICBOBI
11 | OpraHudeckue BEUIeCTBA KICTKH — 1 [[1]
JIVITTH TG
12 | Hykneunossie kucinotsl. JIHK u PHK. 1 0.5 [[1]




13

Crpoenue u pynkuun ATO. J[pyrue
nykieosuarpudocdarsr (HTD)

[[1]

14

CexsenunpoBanue JJTHK. Metosl
T€HOMUKH, TPAHCKPUIITOMHUKH,
IIPOTCOMUKH

[[1]

15

MeTo/bl CTPYKTYpHOU OMOJIOTHUHN

1

[[1]

Crpoenue u pyHKIUH

KJIeTKHU (84)

16

Tune! knerok. [Ipokapuornueckas
KJIETKA

1

[[1]

17

CrpoeHune 3yKapruOTHYECKOMN KIIETKH.
[TpakTudeckas padora «3yuenue
CBOMCTB KJIETOYHON MEMOpaHbI»

0.5

[[1]

18

I1oBEpXHOCTHBIN anmapar KJIETKU

[[1]

19

OnHoMeMOpaHHbIE OPTaHOU B KIIETKH.
[Ipaktruueckas padora «M3yueHnue
JBUKCHUSI IUTOTIIIA3MBI B
PACTUTEIBHBIX KIETKaX»

0.5

[[1]

20

[TonyaBTOHOMHBIE OpPTraHOUbI KIETKH:
MUTOXOHAPUH, TIITACTHUIBI.
Jlabopatopnas pabota «VccnemoBanue
IJ1a3MOJIn3a U IeTUIa3Moiu3a B
PACTUTENBHBIX KIETKAX)

0.5

[0

21

HememOpaHHbIE OPraHOU/IbI KIETKU

[[1]

22

Ctpoenue 1 QyHKIUU sSapa

|

[[1]

23

CpaBHHTENbHAS XapaKTEPUCTHKA KIIETOK
sykapuoT. JlabopaTopHas paborta
«M3ydeHne cTpoeHUs KIETOK
Pa3IUYHBIX OPTaHU3MOBY

[[1]

OO0mMeH BelecTB U NpeBpallleHue

yHeprum B Kjierke (9u)

24

AccUMUITALINS U TUCCUMUIISIINAS — JIBE
CTOPOHBI MeTabonmu3Ma. Tumsl oOMeHa
BemiecTB. JlabopaTropHast pabota
«3yueHune KaTalMTHYECKOU
aKTUBHOCTU (PEpMEHTOB (Ha mpUMepe
aMUJIa3bl WM KaTajaasbl)y

1

[0

25

@epMEHTATUBHBIN XApAKTEP PEAKLIHAN
KJIETOYHOTO METaboIM3Ma.
JlabopatopHas pabora «3ydenne
(bepMEHTATUBHOTO PACIIEIIIICHUS
MEPOKCHUA BOJIOPOJIA B PACTUTEIIBHBIX U
KUBOTHBIX KJIETKAX)

0.5

[[1]

26

benku-akTuBaTopsl U OEIKU-
UHTHUOUTOPBI

[[1]

27

ABTOTpO(HBIN TUIT 0OMEHA BEIIECTB

[[1]




28 | dorocuHTE3 1 [11]
29 | Xemocunres. JlaboparopHas pabora 1 0.5 [[1]
«CpaBHEHHE TTPOIIECCOB POTOCHHTE3A U
XEMOCHHTE3a
30 | Ara’pobOHBIC OpraHn3Mbl. Bumbl 1 []
opoxenusi. Jlaboparopras pabota
«CpaBHEHUE MPOIECCOB OPOKEHUS U
JIBIXQHFSD)
31 | A»pobGHbIE OpraHU3Mbl. JTaIbI 1 [[1]
HHEPreTUIECKOro oOMeHa
32 | DHeprus MeMOPaHHOTO TPaJUCHTA 1 [[1]
npotoHoB. Cunte3 AT®: pabora
npoToHHOM AT®-cruHTa3bI
HacaencrBenHas nHgopmanus u peaan3anus e€ B kiaerke (94)
33 | Peakumu MaTpuyHOTO CHHTE3a 1 [11]
34 | TpaHCKpUIIIUS — MATPUIHBINA CHHTE3 1 [[1]
PHK
35 | TpaHcnsms U €€ dTarbl 1 [11]
36 | KogupoBanue amuHOKHCTIOT. PoItb 1 [[1]
pubocom B OmocuHTe3e Oenka
37 | Opranuzanus reHoMa y MpoKapuoT U 1 [[1]
IYKapHOT
38 | MounekynspHble MEXaHU3MbI 1 [[1]
IKCIPECCUH TEHOB Y DYKapHOT
39 | Bupycel — BHEKJIETOUHBIE ()OPMBI 1 0.5 [[1]
KU3HU U O0JINTaTHBIE TTAPA3HTHI.
[TpakTuaeckast padora «Co3nanue
MO/ICJTH BUPYCa»
40 | BupycHble 3a00JieBaHUS YEIIOBEKA, 1 [[1]
YKUBOTHBIX, PACTEHUM
41 | HanoTtexHosOTMM B OMOJIOTUH U 1 [[1]
MEVIIMHE
KusHeHHbII IMKJ KJIeTkn  (64)
42 | )Ku3HEHHBIN ITUKIT KIICTKH 1 [11]
43 | Matpuunsni cuaTe3 JJHK 1 [11]
44 | Xpomocowmsl. JlabopaTtopHas paborta 1 0.5 [[1]
«M3yueHune XpoMOCOM Ha TOTOBBIX
MUKpOIIpEnapaTax»
45 | [lenieHue KIETKU — MHTO3 1 [11]
46 | Tunsl keTok. Kaprokuues u 1 0.5 [[1]

nuTokuHes. JlaboparopHas pabota
«Habnronenne MuTo3a B KJIeTKax
KOHYHMKA KOpeITKa JyKa (Ha TOTOBBIX
MHKponpenaparax)»




47

PCFYJI}II_II/IH ZKHN3HCHHOI'O IHUKJIa KJIICTOK

1

1

L [0]

Ctpoenne u pyHKIun opranusmMon (174)

48 | Oprauusm Kax €JI1HOE IIENIOE 1 [[1]
49 | Tkanm pacrenwuii. Jlaboparopnas padora | 1 0.5 [[1]
«M3y4yeHune TkaHen pacTEHHI»
50 | TkaHu )KMBOTHBIX U Y€JIOBEKA. 1 0.5 [[1]
JlaboparopHas pabora «3yuenne
TKaHEN KUBOTHBIX»
51 | Opransl. CHCTEMBI OPraHoB. 1 0.5 [[1]
JlaGoparopnas pabota «M3ydeHue
OPraHOB IIBETKOBOTO PACTEHUSD
52 | Onopa Tesa OpraHu3MoB 1 (0]
53 | JIBmwkeHne opraHnu3MoB 1 (0]
54 | Ilutanue opraHu3MoB 1 (0]
55 | [luraHue MO3BOHOYHBIX )KUBOTHBIX. 1 [[]
[uiieBapuTenbHAs CHCTEMA YETOBEKA
56 | JlpIxaHUE OPraHU3MOB 1 []
57 | JlprxaHue Mo3BOHOYHBIX KUBOTHBIX U 1 [[1]
YeJI0BEKA
58 | TpaHCHOPT BELIECTB y OPraHU3MOB 1 []
59 | KpoBeHOCHAs CHCTEMA MTO3BOHOYHBIX 1 [[]
)KUBOTHBIX U YEJIOBEKA
60 | BolaeneHue y OpraHusMoB 1 [[1]
61 | 3amuTa y OpraHu3MoB 1 [[1]
62 | IMMyHHas cHCTEMa YeIOBEKaA 1 [[1]
63 | PasapaxkuMoCThb M PETyJISLUs Y 1 [[1]
OpraHu3MOB
64 | I'ymopasbHas perysius 1 1 1 [[1]
SHIOKPHUHHAS CUCTEMA KUBOTHBIX U
YeJIoBEKa
Pa3MHoOKeHHe M pa3BuTHE OpranuzMos  (84)
65 | POpMBI pa3sMHOMKEHHS OPTAHU3MOB 1 [[1]
66 | [TodoBoe pa3MHOXKEHUE 1 (0]
67 | Meiio3 1 [[1]
68 | ['amerorenes. OOpa3oBaHue U pa3BUTHE 1 0.5 [[1]

MOJIOBBIX KJIETOK. JIabopaTopHasi paboTa




«I/ISy‘{CHI/IC CTPOCHUA ITOJIOBBIX KJICTOK
Ha T'OTOBBIX MHUKPOIIpCIIapaTax»

69

NHauBHuyalbHOE pa3BUTHE OPraHu3MoB | 1
— OHTOI'€HE3

[[1]

70

3aKiiaJika OpraHoB M TKaHEH U3 1
3apOJIBIIIEBBIX JIUCTKOB

[[1]

71

Poct u pa3BuTHE KUBOTHBIX. 1 0.5
JlabopaTtopHas pabota «BrisiBneHUE
MIPU3HAKOB CXOJICTBA 32O IbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

[[1]

72

Pa3MHOKeHME U pa3BUTHE PACTECHUMN. 1 0.5
Jlabopatopnas pabota «CtpoeHue
OpraHOB Pa3MHOKEHHSI BBICILIUX
pacTeHui»

[[1]

I'eneTnka — HAyYKa 0 HACJICACTBCHHOCTH U USMCHYHUBOCTH OPraHu3iMoB

(29)

73

HCTOpI/IH CTaHOBJICHHA U Pa3BUTHUA 1 1
I'CHCTHKH KaK HaYKH

[0

74

OCHOBHBIC ITIOHSITHS U CUMBOJIBI 1 1 0.5
reHetuku. JlaboparopHas pabota
«/Ipo3oduna kak 00bEKT TEHETHUECKUX
HCCIICIOBAHUI

[0

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH (109)

75

3aKOHOMEPHOCTH HACJIEJOBaHUS 1 0.5
MpU3HAKOB. MOHOTHOPUAHOE
ckpemuBanue. [Ipaktuueckas padbora
"N3yuenue pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo3oduier"

[0

76

[utonornyeckue OCHOBBI 1
MOHOTHOPUTHOTO CKpPEUTUBAHUS

[[1]

77

AHanm3upyouee CKpeluBaHue. 1
Henonnoe nomuunpoBanue

[[1]

78

JuruOpuaHoe CKpelBaHue. 1 0.5
[Ipaktuueckas pabora «M3yuenue
pe3yJbTaTOB TUTHOPUIHOTO
CKpEILUBAHUSA Y APO30(PUITBD)

[0

79

[uTonornueckrue OCHOBBI 1
JTUTHOPHITHOTO CKPEITUBAHUS

(0]




80 | CuenneHHOE HacJIeJOBAHKE [IPU3HAKOB 1 [[1]
81 | XpomocomHas Teopust 1 []
HACJIE/ICTBEHHOCTH
82 | I'enerunka mosa 1 [[1]
83 | 'enoTun kak 1eI0CTHAS cUCTEMa 1 []
84 | 'eneTnyeckuii KOHTPOJIb PA3BUTHS 1 1 []
pacTeHHI, YKHBOTHBIX U YeJIOBEKa
3aKoHOMEPHOCTH M3MeHYnBOCTH  (64)
85 | U3MeHYHBOCTh MPU3HAKOB. BHbI 1 [[1]
M3MEHYHUBOCTH
86 | MoaudukamoHHas H3MEHYHBOCTD 1 [11]
87 | BapuanuoHHBIH psia U BapHalOHHAsS 1 0.5 [[1]
kpuBas. JlaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEN
MOTH(PHUKAIIMOHHON H3MEHUYUBOCTH.
[TocTpoenue BapualluOHHOTO PsAZIa U
BAPHUALMOHHOW KPUBOW»
88 | 'emoTunmueckasi U3MEHUNBOCTb. 1 [[1]
KoMOnHaTHBHAS N3MEHUHUBOCTH
89 | MyranuoHHast HK3MEHYUBOCTb. 1 0.5 [[1]
[Ipaktuueckas pabora «MyTtanuu y
Ipo30¢ Bl (Ha TOTOBBIX
MUKPOIIPENapaTax)»
90 | 3aKOHOMEPHOCTH MYTAI[HIOHHOTO 1 1 [[1]
rpolnecca. JNUTeHETHKA U SITUTEHOMHKA
I'eneTuka 4enoBeka (34)
91 |T'eneruka yenoBeka. [IpakTrdeckas 1 0.5 [[1]
pabota «CocTaBJcHHE U aHAJIN3
POIOCIOBHOW
92 | MeToapl METUITMHCKOW TCHETHKH 1 [11]
93 | 3HaueHWe MEIUIIMHCKON TCHETUKH B 1 1 [[1]
MPEIOTBPALIICHUH U JICUCHUN
TCHETUYECKUX 3a00JICBAaHUI YEIIOBEKA
Cenexnusi oprann3mMon (44)
94 | OcHOBHBIE MOHATHS CEJEKIINU. 1 0.5 [[1]
JlabopatopHas pabora «3ydenne
COPTOB KYJbTYPHBIX PACTEHUH U ITOPOJ
JIOMAIITHUX KUBOTHBIX)
95 | MeTobI CeNEeKITMOHHOM PabOTHI. 1 0.5 [[1]

JlabopatopHas pabora «3ydenue
METOJIOB CEJICKIINU PACTEHUI




96 | JlocTryKEeHHS CEJCKIUU PACTCHUM U 1 [[1]
XHUBOTHBIX. [IpakTHyeckas paboTa
«IIprBHBKa pacTEHUIN»

97 | CoxpaHeHue, U3y4eHHe U 1 1 [[1]
HCIIOJIb30BAHUE TCHETHUCCKHUX PECYPCOB

BbuorexHosorust u cuHTeTHYecKas onosoruss  (54)

98 | buoTtexHONOTHS KaK HayKa M OTPACITb 1 0.5 [[]
npousBocTBa. [IpakTrueckas padboTa
«M3yuenne 00beKTOB OMOTEXHOIOT U

99 | OcHOBHBIC HaMpPaBICHUS 1 [[1]
CUHTETUYECKOMN OMOJIOTHH

100 | XpomocoMHasi ¥ TeHHAs! HH)KEHEPHSI 1 1 [11]

101 | MenurnuHCcKkre OMOTEXHOJIOTHU 1 [11]

102 | [ToBTOpenwme, 0600ITICHNE, 1 1 [[]
cucTeMaTH3allus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 102 13 13.5

ITPOIT'PAMME

YYEBHO-METOAUYECKOE OBECITIEYHEHUE OBPA3OBATEJIBHOTI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA
e [lpeamerHas nuaus yueOHUKOB «JIuHus xxu3Hm». 10 - 11 kiacceel: yueo.
[Tocobue aiist o6eodpazoBat. Opranuzaiuii: yriyos. yposeHns/B.B.
[Taceunuk, I'.I". llIBenoB, T.M. Edbumoga. - M.: IIpoceemnienue, 2019
e VueOHuk/B.B. [Taceunuk, A.A.Kamenckuii, A.M.Py010B. - M.:
ITpocsenienue, 2020
o CoOopnuk 3amau u ynpaxnenuit/ B.B. Ilaceunuk, A.A.Kamenckuii,

A.M.Py6uos. - M.: IIpocBemenue, 2022




e buonorus 9xnacc / [Tornomapesa U.H., O.A. Kopaunosa, H.M. UepHoBa;
nof pex., mpod. .H. ITonomapeBoii. — 5-¢ u3a., ucnp. — M.: Benrana —

I'pad.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://old.fipi.ru/ (DenepanbHblii HHCTUTYT MEIArOrMYECKUX U3MEPEHUN
(OUIIN))

2. http://www.fcior.edu.ru/ (PenepanbHblil HEHTP UH()OPMAITMOHHO-
oOpazoBaTenbHbIX pecypcoB, PIIUOP)

3. http://school-collection.edu.rv/ (Enunas komteknus 1udpoBbIx
oOpazoBatenbHbIX pecypcoB, EK IIOP)

4. http://festival.1september.ru/ (dectrBaib negarorudeckux uaeil « OTKpHITHIN
YPOK»)

5. http://www.chemistry48.ru (JInunslii caiiT)

6. http://www.uroki.net/docxim.htm ([{nst yuurenst Xumuu 1 OUOIOTHN)

7. http://www .krugosvet.ru/taxonomy/term/46 (Suuuknoneaust Kpyrocser)

8. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoku. bronorus 10 ki)
9. http://interneturok.ru/ru/school/biology/11-klass (Buaeoypoxu. buosorus 11 ki)
10. http://biology-online.ru/ (CoBpeMeHHBIC YpOKH OHOJIOTHH. Brosiorus oHaiiH)
11. http://luts.ucoz.ru/load/27-1-0-109 (3anumatenbHas OUOIOTHS)

12. http://multiring.ru/course/biology/content/index.html#.\VDoJ3FfgX5Q
(OTkpbiTast 6MOIOTHS)

13. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx

(Tectsl onnaiin)



14. http://85.142.162.119/0s11/xmodules/qprint/afrms.php?proj= (OTKpsITEIIl 6aHK
3aganuit EI'9)

15. http://ege.yandex.ru/ (EI'D u I'MA na Snnekce)

16. http://bio.reshuege.ru/ (Peury EI'D mo 6uonoruu. Temarndeckue TecThl)

17. http://bio-faq.ru/map3.html (TecTsl, 3a1a4n 10 OHOJIOTHH)
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