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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennman  oOy4eHHUsT Ha YPOBHE CpEAHEro ooOiero oOpa3oBaHUsA U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" naér mpeacrtaBiieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpPOBHE, OIpenenseT 00s3areabHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKAHUE, €r0
CTPYKTYpUPOBaHHE IO pas3ienaM U TeMmaM, paclpelelieHne IO Klaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MPUHIUIN TPEEMCTBEHHOCTH C HW3Y4YEHHEM OWOJIOTMHM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYyIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00pas3e KU3HU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kamlled npupogHoi cpexne. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4YeOHOIro IMpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VY4eOHbiii ipeameT «buonorus» Ha ypoBHE CpeIHEro ooImero oopa3oBaHuUs
3aBeplIaeT OMOJIOTMYECKOE O0pa3oBaHME B IIKOJE U OpPUEHTHPOBAH Ha



pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomorus» Ha yriayOleHHOM YPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, T[IOJYYCHHBIX TMPU HU3YYCHHH  OOy4YarOUUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U YriyojieHbl OWOJIOTMYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OHWOJIOIMYECKUX 3HAHUU ¢
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Crpyktrypa mporpaMMmbl 1o ydyeOHOMYy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4alOTCSi OCHOBBI MOJICKYJSIPHOM M KJIETOYHOW OHMOJIOTHH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMONOTHH, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI DKOJIOTUU U yUeHUe o Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOT000pa3MH U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOIMyJIsLuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepuaia B COACPXKaHUHU MPOTpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yue6Horo npeamera «buonorus» Ha yriryoJIEHHOM YpOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoi o0IacTu
npo(hecCHOHANBFHON AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIHSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBuiIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIKUs, BU, OMOreo1eH03, Ouocdepa); 0 BBIIAIOIINXCS OTKPHITHUSIX
¥ COBPEMCHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH TIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU ~ METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHUOJIOTUM W OHOJIOTMM pa3BUTHS, TEHETUKU U
CCJICKITNY, OWOTEXHOJIOTUH W CHHTETUYCCKOM OWOJIOTHH, TaJCOHTOJIOTHH,
DKOJIOTHH);  METOAAaMH  CaMOCTOSITEIBHOTO  TPOBEICHUS  OMOJOTHYECKHUX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHWE OOYYArONIUMHUCS yMCHHUSAMH: CaMOCTOSTEIIBHO  HaXOIWTh,
aHAMM3UPOBAaTh W MCIOJIB30BaTh OHMOJIOTMYECKYI0 HH(POPMAIHIO; ITOJIH30BaTHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-DKOHOMHUYECKUMH U  IKOJOTUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodriiakTUKY WHGEKITMOHHBIX 3a00JI€BaHUM, MpaBUiia MOBEACHUS B MPHUPOJAE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y 00YYArONIUXCSI HHTEIJICKTYIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBHITUSAMH K COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJICTIOBAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
WCCJICIOBAHMM, PEIICHHS OMOJIOTHYECKUX 3a1a4, MOJICIUPOBAHUS OMOJOTHICCKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM U K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETpalli €CTECTBEHHO-HAYYHBIX 3HAHU;

NpuoOpeTeHre  OOYYAIOMIMMUCS  KOMIIETEHTHOCTM B pPallMOHAIBLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0Opa3zoBaTenbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NocJIeyoneMy Tpo(ecCHOHAaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obimiero oOpaszoBanus, coctaBiser B 10 kmacce — 102 gaca (3
yaca B HEJIEIII0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCS TPOBEACHUE JAa0OpAaTOPHBIX M MpakTHUecKux pador. Takke ywactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMAaTUKa KOTOPBIX ONPEAENISIETCS  YYUTEJIEM Ha OCHOBE  HMMEIOIIHNXCA
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUMA.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

ConepxaHue nporpaMmbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY rOCYJAPCTBEHHOM MTOTOBOM aTTECTallMU
(I'"A).

Tema 1. BuoJsiorns Kak HaykKa

CoBpemeHHas Ouosorusi — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3Butusi OMOJIOrUU. bromornueckue HaykKu U
n3ydaeMble UMH TIpo0IeMbl. DyHIaMeHTaIbHbIE, TPUKIIAIHBIEC U TOMCKOBBIC HAYYHBIE UCCIEOBAHUS B OMOJIOTHH.

3HadeHue OUoIoruu B OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTuHbl Mupa. [Ipodeccun, cBszaHHbIe
c Ouonorueil. 3HaueHUe OHMOJOTMM B MPAKTUYECKOW JACSATEILHOCTH YEJIIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, Teodpacrt, K. Jlunneir, XK. b. Jlamapk, Y. [Hapsun, V. I'appeit, I'. Mennens, B. N.
Bepnanckuii, U. I1. [1aBnos, 1. 1. Meunukos, H. 1. Basunos, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuibl 1 cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMny, «Cructema OMOJIOTrHYeCKUX HAYK».

Tema 2. 7KuBble cuCcTeMbI U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHusi Ononoruu. CBONCTBA KUBBIX CHCTEM: €MHCTBO XMMHYECKOTO COCTaBa,
JACKPETHOCTh M LEJIOCTHOCTh, CIIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOPTraHU3aLIMs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHU3alMU KUBBIX CUCTEM: MOJIEKYJIAPHBIMA, KJIETOYHBINA, TKAHEBBIM, OPraHU3MEHHBIN, MMOMYJISLUOHHO-
BUJIOBOM, HDKOCHUCTEMHBIN (OmoreorieHoTHueckuii), Omocdepusrit. Ilpomecchl, MPOUCXOAAININE B KUBBIX CHUCTEMax.
OcHoBHBIC TpuU3HAKU KKBOTO. KuU3Hb Kak (popma cyimiecTBoBaHUS MaTepuu. Hayku, m3ydaromniue >KMBbIE CHCTEMBbI Ha
Pa3HBIX YPOBHAX OpraHU3aLINH.

N3yuyenue xuBbIX cucreM. Meroasl Ouosornuecko Hayku. HaOmionenue, u3MepeHHE, SKCIEPHUMEHT,
cucTeMaTu3anusa, MeraaHanu3. [loHsATHE O 3aBUCUMOW W HE3aBUCUMOM IEpEMEHHOW. llnmaHupoBaHHE SKCHEpHUMEHTA.



[TocTanoBka u npoBepka rumnote3. Hynesas runoresa. [lonsitue BIOOpKH U €€ JOCTOBEPHOCTh. Pa30poc B OMOJIOrMUECKUX
naHHbIX. OLIEHKa T0CTOBEPHOCTHU MOJYYEHHBIX pe3yJIbTaToB. [I[pUUMHBI HCKaXEHUS PE3YIbTATOB dKCIIepuMeHTa. [lonsaTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl 1 cxembl: «OCHOBHBIE TPHU3HAKU >KU3HW», «bHONOrmdeckue cuctembl», «CBOWCTBA >KUBOU MaTEPHI,
«YPpOBHM OPraHU3alMM KUBOW MpUPOIbD», «CTpOeHUE KUBOTHOM KIETKW», « TKaHW >KUBOTHBIX», «CUCTEMBI OPraHOB
YeJIOBEUECKOTro opranusmay, «buoreorenosy, «buochepa», «MeTopl U3ydeHUs KUBON TPUPOIBD.

O6opynoBanue: J1abopaTopHOE 000pyAOBaHUE JIJIsl TPOBECHUS HAOIIOACHUHN, U3MEPEHUH, IKCTIEPUMEHTOB.

IIpakTuyeckasi padora «/crnonp30BaHNE PA3IMYHBIX METOAOB MPU U3YUYEHHUU KUBBIX CHCTEM).

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €IuHUIIA XUBOro. Mcropust oTkpeiTus kietku. Padorer P. I'yka, A.
JleBenryka. Knerounast teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJOKEHUS COBPEMEHHOM KIETOYHOM
TEOPHUH.

MeTtoabsl MOJEKYISIPHON U KJIETOYHON OMOJOTHM: MHKPOCKOIUS, XpomaTorpadus, snekTpodopes, MeTo]; MEUEHBIX
aToMoB, muddepeHnransHoe MEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue QUKCUPOBAHHBIX KIEMOK.
DnexkTpoHHass MUKpocKonusi. Koxgokanvhas mukpockonus. Bumanvroe (npudxcuznenHoe) uzyuerue Kiemox.

JlemoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. IlIBann, M. llIneinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKON», «DJIEKTPOHHBIA MHUKpPOCKO», «McTopust pa3BUTHUS METOMIOB
MHUKPOCKOTTUI.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIPETIApaThl PACTUTEIBHBIX, JKUBOTHBIX M 0aKTEPUATLHBIX KIETOK.

IIpakTnueckass padora «M3yueHue MeTOMOB KIJIETOUHOM Ouonoruu (xpomartorpadus, 3nexTpodopes,
nuddepennpanbHoe neHTpudyruposanue, [11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIIEMEHTHL. Boga u €€ poJib Kak pacTBOPUTEI,
peareHra, yuyacTue B CTPYKTYPHUPOBAHUM KJIETKH, TETUIOPETYISIIMU. MUHEepaIbHbIe BEIIECTBA KJIETKH, UX OMOJOTHYECKAs
pob. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.



Opranuueckue BellecTBa KIeTKu. buonornueckue nonumepsl. benku. AMUHOKUCTOTHBIN cocTaB 0eKoB. CTPYKTYpBI
OenkoBoi MoJiekybl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. BTopuyHas, TpeTuuHas, 4eTBEPTUUHAS CTPYKTYPBHI.
Henaryparnus. CeoiictBa 6enkoB. Knaccudukarus 6einkoB. buonorndyeckue ¢GyHKuu 6enkoB. [Ipuonul.

VYrieBoael. MoHOCaxapuibl, aucaxapujibl, OJdUrocaxapuabl U nojucaxapuapl. OOIKK MJIaH CTPOEHUS U (PU3HKO-
XUMHYECKHE CBOMCTBA yIiIeBOA0B. buonornueckue GyHKIIUU YTIIEBOJOB.

Jluriunpl. T'mapodunbHO-TUIpOdOOHBIE cBoMcTBa. Kitaccubukanus munuaoB. Tpurmunepuabl, (Gochonumnuasl,
BOCKH, CTepoujbl. buonormdeckue ¢yHkuuud junuaoB. OOmme CBOWCTBa OHOJOTHYECKUX MEMOpaH — TEKYYecTb,
CIIOCOOHOCTh K CaM03aMbIKaHHUIO, TOJTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotrel. JHK wu PHK. Crpoenne HyxienHoBbix kucioT. Hykneornpsl. [IpuHimn
komruiemeHTapHocTH. [lpaBuiio Yapradda. Ctpykrypa JJHK — nBoitHas cnupaiib. MecTOHaX0XI€HUE U OMOTIOTHYECKUE
dbyukuu JIHK. Buaet PHK. ®ynkiun PHK B ketke.

Crpoenne wmosekynsl AT®. Makpospruueckue cBsizu B Mosekyine AT®. buonormueckue ¢ynkiun ATO.
BoccraHoBieHHBIE MEPEHOCUHMKHU, MX (DYHKIMU B KIeTke. /[[pyeue wnykneosuompugocpamor (HTD). CekBeHUpOBaHHUE
JHK. Memoouwl cenomuru, mpanckpunmomuku, npomeoMuKu.

CtpykTypHas Owuomnorus: OUOXUMHUYECKHEe H OnodHU3MYecKne WCCIeOBAaHUs COCTaBa M MPOCTPAHCTBEHHOMN
CTPYKTYpBI OMoMoJeKkyi. Moodenupogsanue cmpykmypsl u YHKYUti OUOMOAEKY U UX Komniekcos. Komnviomepnuiii ouzatin
U Op2aHU4ecKull CuHme3 OUOMONEKYL U UX HENPUPOOHbLIX AHANO208.

JleMoHCTpauumn

[Toptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C. [Ipy3unep.

[unarpammel: «PacnpeneneHne XHMHUYECKUX D3JIEMEHTOB B HEXHMBOM mpupone», «PacmpeneneHne XMMHUYECKHX
AJIEMEHTOB B JKUBOU MPUPOJIE».

Tabnuubl u cxembl: «llepuonnueckas TabiMa XUMUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbl BOb», «BemiecTra
B COCTaBe OpraHu3MoB», «CTpoeHue MOjeKysbl Oenka», «CTpyKTypbl O€IKOBOW MOJEKYINb», «CTpOCHHE MOJIEKYII
yraeBoAoBy, «CTpoeHre MOoJeKy TunuaoBy, « HykiaenHoBbie KUCIOThIY, «CTpoeHne MoieKynbl ATOx.

O6opynoBaHue: XUMUYECKast TOCy/1a U 000PyI0BaHKE.

JlabopaTtopHnasi pa6ora «OO0Hapy)eHHE OCIKOB C IOMOIIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTtopHnasi pa6ora «l/ccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIIETIEHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.



Tema 5. CTpoenue u QyHKUNH KJIETKH

Tunsl KJIETOK: dyKapruoTHUecKas U npokapuotuyeckas. CTpyKTypHO-(yHKIIMOHAIbHbIE 00pa30BaHUs KIETKH.

CrpoeHue mnpokapuoTnueckoil kietku. Kierounas creHka Oaktepuii u  apxeid. OCOOEHHOCTH CTpPOECHMS
reTepoTpoPHON U aBTOTPO(PHOM MPOKAPUOTHIECKHUX KIETOK. MEeCTO U poJib MPOKApUOT B OMOLIEHO3aX.

Ctpoenne u (PyHKIMOHMpPOBAHUE OHYyKapuOTHUECKOM KieTku. I[lnazmatmueckas wmemOpana (Tuia3manemMma).
CrpykTypa mia3MaTudeckoid MeMOpaHnbl. TpaHCIOPT BEIIECTB Yepes3 IIIa3MaTHUeCKy0 MEMOpaHy: accuBHbIN (U dy3us,
obneruénHas nud@y3us), akTUBHbIN (IEPBUYHBINA U BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynponnnaeMocts MeMOpaHsbl.
PaboTa Harpuii-kanmeBOro Hacoca. JHIOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kierounas crenka. CTpykTypa u
(YyHKIHU KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

[Huromnasma. [luto3ons. [lutockenet. [IBuxkenue uutomiazmel. OpraHouasl KieTku. OTHOMEMOpaHHBIE OPTaHOUIbI
KJIeTKU: sHpomnazMatudeckas cetb (OIIC), ammapar T'onbmku, JU30COMBI, UX CTPOCHHE U (QYHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOMA0B KiIeTKH. CTpoeHHe TpaHyJIsIpHOTO peTukyinyma. Mexanusm nanpasnenus b6enxos 6 IIIC.
Cunre3 pacTBOpuUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [magkuii (arpaHyssipHbIN) 3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuusi annapara ['onabmxu. Moougukayus benxoe 6 annapame I onvoocu. Copmuposka
benxoe 6 annapame I onvooicu. TpancmopT BelecTB B KieTke. Bakyonu pactutenbHbIX KieTok. Kietounsit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOMABI KJIETKU: MUTOXOHIPHM, TIACTUABL. [Ipoucxooicoenue MumoxoHOpuil u NIACMUo.
Cumbuoecenes (K.C. Mepeoickosckui, JI. Mapeyauc). CtpoeHne W (QyHKIMM MHUTOXOHApHN M TutacTui. IlepBudHbIe,
BTOPHUYHBIE U CIIOKHBIE MJIACTUABI (POTOCUHTEZUPYIOUIUX IYKAPUOT. XJIOPOIIIACTHI, XPOMOILIACTHI, JIEMKOIIIACTHI BBICIINX
pacTCHUM.

HememOpanusie opraHounbl kietku CtpoeHHe W (PYHKIIMM HEMEMOpPAaHHBIX OpPraHOWJIOB KJIETKU. PuOOCOMBI.
Ipomesicymounvie gunamenmoi. MukpodunamMeHnTol. Akmunogvle mMukpoghuiamernmol. MplllIeUHbIE KIETKH. AKMUHOBbLE
KOMNOHeHmbl HembluleyHvlx Kiemok. MukpotpyOouku. Kierounsiit nentp. CTpoeHHe U ABMKEHHUE )KT'YTUKOB U PECHUYEK.
MukpoTtpyOouku mutomiasmel. LleHnTpuons. berku, accoyuuposanHvle ¢ MUKpOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie 6enku.

Anpo. O6omouka siapa, XpOMaTHH, KapUOIUIa3Ma, SIAPHIIITKA, UX CTpOeHUE U QYHKIHMH. SAepHbIN OCIKOBBIA MaTPUKC.
[TpocTpaHCcTBEHHOE pPacCMOJOKEHHE XPOMOCOM B HHTephazHOM sjpe. yxpomamun u 2emepoxpomamut. benku
XpOMaTUHA — TUCTOHBL. JJuHamuka si0epHot 000104Ky 8 Mumose. AoepHuiil mparHcnopm.



Krnerounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PACTUTENBHOM, dKUBOTHOM, TPUOHOI).

JdeMoHCcTpaMu

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmumet u  cxeMbl: «CTpoeHHE JYKApUOTHUYECKON KIeTKn», «CTpoeHHe >KMBOTHOM KJIeTku», «CTpoeHue
pacTUTENbHOU KIETKN», « CTPOEHUE MUTOXOHAPUNY, «S1po», «CTpoeHre MPOKApUOTUYECKON KIECTKI.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOI, MHUKPOMPENApaThl PACTUTEIBHBIX, >KMBOTHBIX KIJIETOK, MHUKpPOIpEnapaThl
OaKTepHAIbHBIX KIETOK.

JlaGoparopHasi pabora «/3ydeHrue CTpOCHUS KIETOK Pa3INYHbIX OPTaHU3MOBY.

IIpakTu4yeckas padora «/3ydueHune CBOMCTB KJIETOUYHON MEMOpPAHBD.

JlaGoparopHasi padora «lccienoBanue mia3mMoin3a v Aemia3MoiIn3a B PACTUTEIbHBIX KIIETKaxX.

IIpakTnueckas padora «/3yyeHre NBHKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALIMS W JUCCUMWIALKAS — JBE€ CTOPOHbI MeTaOonu3Ma. Tumbl OOMEHa BEIIECTB: aBTOTPO(HBIA H
rerepoTpodHbIA. YyacTue KUCIOpoJa B OOMEHHBIX Mpoleccax. JHEPreTuyeckoe 0oOecreueHne KIETKH: MpeBpalleHHe
AT® B 06MeHHBIX Tporieccax. PepMEHTATUBHBIN XapaKTep peakiuil KIETOYHOTo MeTadommn3Ma. DepMEeHTHI, UX CTPOCHHE,
cBoiictTBa M MexaHusMm jnenictBus. Kodepmentsl. OTnuuns (epMEHTOB OT HEOPTraHMYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPBI U OCIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hePMEHTATUBHBIX PEAKIIUA OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCULEHHbIU (OMOCUHmME3 Y
oaxmepuu. Ceemocobuparowjue nuemMeHmsl U NUSMeHmbl pPeaKkyuoHHo20 yeHmpa. Poilb XJOpOIUIACTOB B Ipoliecce
dotocunteza. CBeroBass u TemMHoBas ¢asbl. Pomoosixanue, Cs., Cs. u CAM-munvr gpomocunmesa. IIponyKTUBHOCTD
dboTocunTesa. Bausaue paznuuHbix PakTopoB HA CKOPOCTh PoToCHHTE3A. 3HAUCHHE (DOTOCHMHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUMULHPYIONIME OaKTepuu, >KeIe300aKTepuH,
cepoOaKkTepuu, BOAOPOIHbIE OaKkTepun. 3HAUCHHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3mbl. Buasl Opoxenus. [IpoaykTsl OpokeHHsS U UX MCIOJIb30BAHHME YEJIOBEKOM. AHa’poOHbBIE
MHUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30OYIUTENH O0JIe3HEH.

AspoOHBIE OpraHu3Mbl. DTanbl 3HEpreTuueckoro oomena. [loaroroBurenbHbii dTan. ['MHUKOIN3 — GECKUCIOPOIHOE
pacCILEIUIEHUE TITIOKO3bI.



buonornyeckoe oOkuciIeHWE, WM KIETOYHOE JbIXxaHue. Pollb MHUTOXOHJIpUN B Tpoleccax OHOJOTUYECKOTO
okucienus. Luknnueckue peakiuu. OkucnurensHoe pochopunupoBanue. IHepeus memOpanHo20 epaoueHma npomoHoa.
Cunmes ATD: paboma npomonnou ATD-cunmasel. llpeumyniecTBa a’poOHOTO NyTH OOMEHa BEIIECTB Mepe/
aHa’pOOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Hoptpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, II. Mutuemnn, I'. A.
3aBap3uH.

Tabmuupbr 1 cxembl: «DorocuHTe3», «IHEpreTuyeckuid odOmen», «buocuHTe3 Oenka», «CrtpoeHue QepmMeHTay,
«XEMOCHHTE3Y.

OOopynoBaHuE: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE ISl TPUTOTOBJICHUS TOCTOSIHHBIX W BPEMEHHBIX
MHUKPOIIPETAPATOB.

Jlabopatopuasti pabGora «/3ydyeHue KaTaIUTUYECKOW AaKTUBHOCTU (EPMEHTOB (HA MpUMEpPEe aMuiia3bl WIH
KaTajasbl)y.

JlaGopaTopnasi padora «/3yyeHue QpepMEHTAaTUBHOTO pacCLICIJICHUS] MEPOKCHJAa BOJOPOJA B PACTUTEIBHBIX W
YKUBOTHBIX KIIETKaX».

JlabopaTtopHnasi pa6ora «CpaBHEeHHE MPOIECCOB (OTOCUHTE3a U XEMOCUHTE3aY.

JlabopaTtopnasi pa6ora «CpaBHEHHE POIIECCOB OPOKEHUSI U TBIXAHUSD.

Tema 7. HaciencrBeHHass uHGopManus U peajiu3anus eé B KiIeTKe

Peakiuu matpuyHoro cuHtes3a. IIpHHIMI KOMIUIEMEHTApHOCTH B PEAKUMAX MATPUYHOrO CUHTEe3a. Peanmzanus
HacJencTBeHHOM nHpopmanmu. ['eHeTnueckuii Ko, ero cpoiicta. Tpanckpurius — matpuunbiii cuate3 PHK. [Tpuniure:
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUIEIBHOCTb, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6
aykapuomuueckou knemxke. Hexooupyrowue PHK.

Tpancnsauust u e€ srtanbl. Yuactue TtpaHcnopTHbix PHK B OmocunTeze Oenka. YcnoBusi OmocuHTe3a Oenka.
Koauposanue amuHOKUCIOT. Posib pubocom B OMocuHTE3€E OelKa.

Coepemennvie npeocmasnenuss o cmpoenuu 2eHos. OpraHuszalysi T€eHOMa y MPOKAPUOT U 3yKapuoT. Perymsums
aKTUBHOCTHU T'€HOB Y TpokapuoT. [ umore3a onepona (®. XKakob, XK. Mano). MonexkynapHvle mMexaHuzmvl SKCNPeCcuu 2eHO8



Yy aykapuom. Ponb xpomamuna 6 pezynrayuu pabomel 2enog. Perynsius oOMEHHBIX MPOILECCOB B KieTke. KieTouHblit
rOMEOCTas3.

Bupycel — HeksieTouHble (POPMBI KU3HM W OOJUraTHble Mapa3uTbl. CTpOEHHUE MPOCTHIX M CIOXKHBIX BHUPYCOB,
peTpoBupycoB, OaktepuodaroB. JKuzuennwvii yuxn JHK-cooepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogpacos. Obpamuas mpaHcKpunyus, peeepmasd, UHmezpasd.

BupycHele 3a0osneBaHus uenoBeka, >XMBOTHBIX, pacteHui. CIIMJ, COVID-19, comnuanbHbple W MEAUITMHCKHUE
POOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccueos («bigdatay) cmpykmypholx 6uonocuueckux OanHwIX.
Hanomexnonozuu 6 buonoeuu u meouyune. Illpocpammupyemoie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1ekapcms.

JleMoHCTpanumn

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUA.

Tabmuiel 1 cxembl: «buocunTes 6enkay, «I'eneTnueckuit koa», «Bupyce», «baktepuodarmy.

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Knerounslii nuki, ero mepuonsl u perymsmus. Marepdaza u muto3. OCOOEHHOCTH TMPOILIECCOB, MPOTEKAOIIUX B
untepdaze. IlomroroBka kieTku K jAeneHuro. [lpecuHTeTMYecKUd  (MMOCTMUTOTUYECKHM), CHUHTETHYECKUN U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunbit = cunte3 JHK -  permmukanumsa.  I[lpuammner  permmkamuum  JIHK:  kommeMeHTapHOCTS,
MTOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIIapauiebHOCTh. Mexanusm perumkannu JTHK. Xpomocomel. Ctpoenne XpoMocoM.
Tenomepsl u TenoMepasza. XpOMOCOMHBIA HA0Op KJIETKH — KapUOTHUIL. JIMTUIOMIHBIN M TarIOUAHBIA HA0OPHI XPOMOCOM.
['omonornunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kiaeTkH — MuTO3. CTaguu MHTO3a W IMPOMCXOJAIIME B HUX mporecchl. Tumbl MuTo3a. KapnokuHes u
IUTOKKHE3. brojornueckoe 3HaYCHHE MUTO3A.

Perysisiius MUTOTHYECKOTO IKKIIa KiIeTKH. [IporpaMmupyemast KileTouHast THOesIb — arornTo3.

Knerounoe siapo, XpomMocombl, (DyHKIIMOHANbHAs TeHOMHKA. Mexanuzmol npoaugepayuu, ouggepenyuposxu,

cmapernus u 2ubenu kiemox. «L{ugpposas knemxa» — buourngopmamuueckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.
JdeMoHCcTpauu



Tabnuiel 1 cxembl: « KU3HEHHBIN UK KIETKN», « MHUTO3», «CTpoeHue xpomocomy, «Permmkanus JTHK.

O6opynoBaHuEe: CBETOBOM MUKPOCKOII, MUKpOIIperapathl: «MHUTO03 B KJIETKaX KOpeIKa JIyKay.

JlaGopaTopHnas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHasi pabora «HabmroneHrne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX MUKPOITpENapaTax)y.

Tema 9. CTpoeHue u GyHKUMH OPTaHMU3MOB

buonorudeckoe pazHooOpazue opranu3mMoB. OTHOKIECTOUYHbBIC, KOJOHHUAbHBIEC, MHOTOKJICTOUHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHHUSI U KU3HEISATCIIbHOCTH OJHOKJICTOUYHBIX OPraHM3MOB. bakTepuu, apxeu, OJHOKJICTOUYHBIE
rpuObI, OJHOKJIETOUYHBIE BOJIOPOCIIU, APYTrHe NPOTUCTHI. KOJTOHUaNbHBIE OPraHU3MBI.

B3anMocCBs3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak €IHMHOE
uenoe. ['omeocras.

Tkanu pacteHuid. TUIBI pacTUTEIBHBIX TKaHEW: oOpa3oBaTeibHAasl, IIOKPOBHAs, IPOBOJAINAS, OCHOBHAs,
MexaHnueckass. OCOOEHHOCTH CTpOEHUS, PYHKIIUM U PACIIONIOKEHHUS TKaHEH B OpraHaxX pacTCHHI.

TkaHU KUBOTHBIX W YEJIOBEKA. THIIbI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS, COCIUHUTEIbHAS, MBIIICYHAsI, HEPBHAS.
OcobeHHOCTH CTpoeHUS, (GYHKIUN U PACIIONOKEHUS TKAaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbI€ W T€HEpPAaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbl OPraHOB YKUBOTHBIX W YEJIOBEKA.
DyHKIMY OPraHOB U CUCTEM OPTraHOB.

Omnopa Ttena opranuzmoB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX )KMBOTHBIX. HapyxHbIi 1
BHYTpPEHHHU cKkeeT. CTpOEHHE U TUIIbI COEITMHEHUS KOCTEH.

JIBr>keHue opranu3MoB. J[BIKEHUE OJTHOKJIETOUHBIX OPraHU3MOB: aMEOOUTHOE, KTI'YTUKOBOE, pECHUYHOE. [[BIkeHne
MHOTOKJICTOYHBIX PACTEHHM: TPONW3Mbl M HACTUH. [[BM)KEHHE MHOTOKJIETOYHBIX XWBOTHBIX W YEJIOBEKA: MbIIICYHAS
cuctema. Pednexc. CkeneTHbie MBIIIIIB U UX padoTa.

[Iutanue opranu3moB. llornoiieHue BOMABI, YIVIEKHCIOTO ra3a U MHUHEPAJIbHBIX BEIIECTB pacTeHUsiMU. [Iutanue
JKUBOTHBIX. BHYTpPUIIOJOCTHOE M BHYTPUKJIETOYHOE mNuIIeBapeHue. [IuTaHue mMO3BOHOYHBIX KUBOTHBIX. OTIEIbI
MUIIEBAPUTENIBHOTO TpakTa. [IumeBapurensubie xene3bl. [InieBapuTenbHas cuctemMa 4eaoBeKa.

Jlpixanue opranu3moB. Jlprxanue pactenwii. Jlprxanue >kuBOTHBIX. J(uddy3us razoB depe3 MOBEPXHOCTh KIIETKH.
Koxxnoe npixanue. JlprxaTeiabHas mOBEepXHOCTh. JKabepHoe u n€rouHoe apixaHue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX M



YeJIOBEKAa. DBOJIFOLMOHHOE YCIIOKHEHUE CTPOEHUS JIETKMX ITO3BOHOYHBIX >KMBOTHBIX. /[pIXaTeiapHas CUCTEMa 4YeEJIOBEKA.
MexaHn3M BEHTUISIUY JIETKUX Y ITULL U MIIEKONTUTAIOMMX. Perymnsauus npixanus. JpixaTtenbHble 00bEMBI.

TpaHCHOpT BeEIIECTB y OpPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI pacTEeHUM. TpaHCHIOPT BELIECTB Y JKUBOTHBIX.
KpoBeHocHas cucrtema u e€ opranbl. KpoBeHOCHas crucTeMa MO3BOHOYHBIX KMBOTHBIX M 4yesoBeka. Cep/ue, KpOBEHOCHBIE
cocyzsl U KpoBb. Kpyru kpoBooOpaieHusi. DBOJIOLMOHHBIE YCIOKHEHUS CTPOCHHSI KPOBEHOCHOW CHCTEMBI TTI0O3BOHOYHBIX
AKUBOTHBIX. PaboTa cepna u e€ perynsuus.

Beinenenne y opraau3sMoB. Beiienenne y pacteHuil. Beinenenue y xKuBoTHbBIX. CokpaTuTenbHble Bakyoiau. OpraHsl
BbiiesieHns. DunbTpanus, cekpeuuss U 0OpaTHOE BCACBIBAHME KaK MEXaHU3Mbl pabOThl OopraHoB BbiaesieHUs. CBs3b
IIOJIOCTH TENAa C KPOBEHOCHOW M BBIJEIUTENBHON CHCTEMaMu. BrliesieHne y NO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. [Touku.
Crpoenue u pyHKIIMOHHpPOBaHUE He(ppoHa. OOpa3oBaHNE MOYM Y YEIOBEKA.

3amuTa y opraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuil U LHKUCTHI IpOCTeHIINX. 3aluTa y
MHOTOKJIETOUHBIX pacTeHnid. KyTukyna. CpencrBa macCUBHOM U XUMUYECKOM 31U Thl. OUTOHIUABIL.

3ammra y MHOTOKJIETOUHBIX KMBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3alIUTa OpraHusma oT 0ose3neil. immyHHas
cuctemMa yenoBeka. KIleToOuHbIA M TyMOpPaJbHBIA HMMMYHUTET. BpoXa€HHBII W TPUOOPETEHHBIA crHeUpUIECKUn
uMMyHUTET. Teopust knoHabHO-cenekTuBHOrOo nMMmyHuteta (I1. Dpnux, @. M. bepnert, C. Tonerasa). BocmanurensHbie
OTBETbI OPraHu3MOB. PoJib BpOXKAEHHOTO IMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PaszgpaxkxuMoCTe M peryisauus y OpraHu3MoB. Pa3gpakuMoCTb y OJHOKJIETOYHBIX OpPraHU3MOB. TakCHCHI.
PazgpaxxumocTh M perynsuus y pacTeHuidl. POCTOBbIE BEIECTBA U X 3HAUYCHHUE.

HepBHas cucrema u pedaektopHas peryiduus y *XUBOTHbIX. HepBHasg cucrema U €€ OTAENbl. DBOIIOIUOHHOE
YCIIO’)KHEHHE CTPOEHMSI HEPBHOW CUCTEMBI Y )KMBOTHBIX. OTJIe/bl TOJIOBHOTO MO3Tra IMO3BOHOUYHBIX JKUBOTHBIX. Pediiekc u
pednekropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas perysdainus U 3HAOKPUHHAsA CHCTEMa >KMBOTHBIX M YeJOBEKa. JKene3bl SHIOKPUHHOW CHCTEMBI U HX
ropMoHsl. JleiicTBue TopMOHOB. B3auMOCBsI3b HEPBHOM M HIOKPUHHOM cucTeM. [ unoraiamo-runodusapHasi CUCTeMa.

JdemMoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuibl u cxeMbl: «OJTHOKIIETOYHBIE BOJOPOCTNY, « MHOTOKIETOUHBIE Bofopociny, «baktepuny, «IIpocteiimmey,
«OpraHsl [IBETKOBBIX pacTeHU», «CHUCTEMBI OpPraHOB IIO3BOHOYHBIX XUBOTHBIX», « BHyTpeHHEe CTpOCHHE HACEKOMBIX)»,



«Tkanu pacrennit», «KopHeBbie cucreMbl», «CtpoeHue ctedmsn», «CTpoeHue JTMCTOBOM MIACTUHKNY, « TKaHH KUBOTHBIXY,
«Ckener uenoBekay, «llumeBaputenbHas cucrtema», «KpoBeHOCHas cucteMay, «J/lpixarenbHas cucrteMma», «HepBHas
cucrema», «Koxka», «Mpblmeunass cucrteMa», «BbplaenuTenbHas cUCTEMa», «JHIOKpUHHAs cucrtema», «CtpoeHue
MBI, «IMMyHHUTETY, «KHIIEUHONOTOCTHBIEY, «CXeMa mUuTaHus pacTeHui», « KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», « CTpoeHue THupb», «CTpoeHue miaHapumn», « BHyTpeHHee CTpoeHue J0KIeBOro uepBsi», « HepBHas cuctema
peiO», «HepBHasg cucrema nsrymku», «HepBHas cuctema npecMmbikarommxcs», «HepBHas cucrema ntuny, «HepsHas
cucTeMa MieKonuTaronmx», «HepBHas cuctema denoBeka», «Pediexcey.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIM, MUKpOMIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB, MUKPOMpENapaThl TKAHEH,
PAKOBUHBI MOJUTIOCKOB, KOJUICKIIMM HACEKOMBIX, WUTJIOKOXHUX, JKUBBIC SK3EMIULSIPhl KOMHATHBIX pacTEeHUM, repdapuu
pacTeHM pa3HBIX OTIENIOB, BJIAXKHBIC MpENapaThl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUH OECIIO3BOHOUYHBIX
JKUBOTHBIX, CKEJIET YeJIOBEKa, O00OpYyIOBaHME JJisi JIEMOHCTPAIMM TIOYBEHHOTO M BO3MYIIHOTO IHTAHUS DPACTCHH,
pacHIeIUIeHHs Kpaxmalia U OeJIKOB ToJ1 IeHCTBUEM (PEpMEHTOB, 000PYI0BAHUE JIJISl AEMOHCTPAIIMU OMBITOB M0 U3MEPEHUIO
YKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbBIX IBUKEHUMU, MOJICJIM TOJIOBHOTO MO3Tra Pa3TUYHBIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEeW paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecrionoe (BKJI0Yasi BEreTaTUBHOE) U 10JI0BOE. Bupl 6€C0I0ro pa3sMHOKEHUS:
MOYKOBAHUE, CIOPYIIALHUS, PparMeHTaIrs, KIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lomoBbie kieTku, win rameTel. Meito3. Cranun meio3a. [loBenenne xpoMocoM B Meiio3e.
Kpoccunrosep. buosiorndyecknii CMbBICT MeEKHO3a W TOJOBOrO Iporecca. Meno3 W ero MecTo B KM3HEHHOM IMKIIE
OpraHU3MOB.

[Ipen3apossiieBoe pa3Butue. I'ameTorene3 y >kMBOTHBIX. [losioBbie skene3bl. OOpa3oBaHHE U Pa3BUTHUE MOJIOBBIX
ki1eToK. CriepMaTtorenes v oorene3. CTpoeHue MOJOBBIX KIETOK.

OmnogoTBOpEHUE U AMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOMOTBOPEHUS: HAPYXKHOE, BHYTpPEHHEE.
[TapTrenorenes.



NunuBuyalibHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HAyKa O Pa3BUTUU OpraHu3MoB. Mopgoeenes
— 00Ha u3 2nasuvlx npoodrem smodpuonocuu. Konyenyus mopghozenos u mooenu mopgoeeneza. Ctaagun smOpuoreHesa
KUBOTHBIX (Ha mipuMepe Jsarymku). JpoGnenue. Tumbl apoOneHus. /lemepmunuposannoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvt Onacmynr. OCOOEHHOCTH JPOOJCHHS MIIEKOMUTAIOMNUX. 3apOBIIIEBBIE JINCTKH
(racTpyssinus). 3akjaJKka OpraHOB M TKaHEW M3 3apOJbIIIEBBIX JINCTKOB. B3anMHOE BIMsAHHME 4YacTed pPa3BUBAIOLIErOCS
3apojbllia (AMOpUOHANIbHAS MHIAYKLHMS). 3aKiajka IUlaHa CTPOCHHUS >KMBOTHOIO KakK pE3yJlbTaT HMepapXUUeCKUX
B3aMMOJEHCTBUI reHOB. BiusiHue Ha sSMOpHOHAIbHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pa3Butue xuBOTHBIX. llocTamMOpuonaneHbiii mnepuon. Ilpsmoe u Hempsimoe pasButhe. PazButne ¢
MeTaMop(po30M y OECHO3BOHOYHBIX W MO3BOHOYHBIX JKUBOTHBIX. bHOJOrHyeckoe 3HaYeHUWE NPSIMOTr0 M HENPSIMOro
pPa3BUTHS, X PACIPOCTPaHEHUE B Mpupojie. TUmbl pocTa )KUBOTHBIX. DAKTOPBI PETYISILIMU POCTA KUBOTHBIX M YEJIOBEKA.
Craguu nocTaMOpHOHAIBHOIO Pa3BUTHUS Y KUBOTHBIX U desoBeka. Ilepuonabl onTorenesa yenoseka. CTapeHue U cMepTh
KaK OMOJIOTHYECKHUE TPOLIECCHI.

Pa3mHoxeHnne u pazputue pacrenuid. ['ametoput u cnopodur. Meiio3 B )kU3HEHHOM LKKIE pacTeHuid. OOpa3oBaHue
CIiop B mporecce mernosa. ['amerorenes y pacreHuid. OIioOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OPTaHU3MOB. [[BOiHOE
OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHHil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsILIMi OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. [lIneman.

Tabmuubr u cxemsl: «BereratuBHoe pa3MHOXeHUe», «Tumbl Oecrnojoro pa3MHOXEHUs», «Pa3MHOXeHue
XJIaMUJIOMOHaIb»y, «Pa3sMHOXeHne »3BrieHb», «Pa3sMHOXeHune ruipby, «Menos3», «XpomMocoMbl», «l'aMeToreHesy,
«CTpoeHre SIMIEKIETKH W cnepmaTto3onna», «OCHOBHbIE CTaauu OHTOreHesa», «lIpsMoe m HempsiMoe pa3BHUTHEY,
«Pa3Butne Maiickoro xyka», «PaszButue capanum», «Pa3Butue Jrymkm», «/IBOMHOE OINIOAOTBOPEHHUE Yy LIBETKOBBIX
pactenui», «CTpOEHHE CEMSH OJHOJOJIBHBIX W JIBYJOJBHBIX pAaCTEHUN», <«OKU3HEHHBIM LMK MOPCKOM KamycCThD»,
«KU3HEHHBIN UK MXa», «KU3HEHHBIHN UK NanOPOTHUKAY, « KU3HEHHBIM LUK COCHBI.

ObopynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIIEpMaTO30U0B, Mojeb «L{uki pa3Butus
JISITYIIKW.

JlabopaTopHasi padora «/3yueHne CTpOEHHUsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenaparax».



IIpakTnueckas padora «BbIsIBICHUE TPU3HAKOB CXOJCTBA 3apOBIIIEH TO3BOHOYHBIX JKUBOTHBIX Y.

JlabopaTopHasi padora «CTpoeHrE OPraHOB pa3MHOKEHHSI BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M N3MEHYUBOCTH OPTaHU3MOB

Hcropusi CTaHOBJIEHHS U Pa3BUTHS I'€HETHKM Kak Hayku. Pabotel I'. Mengens, I'. ne ®puza, T. Moprana. Poib
OTEUECTBEHHBIX Y4€HbIX B pa3Butuu reneruku. Padotsr H. K. Konsnosa, H. M. Basunosa, A. H. Benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TE€HETUYECKHE TMOHSATHS U CHUMBOJBL. | 'OMOJOTMYHBIE XPOMOCOMBI, AJJIEIBHBIE T'€HbI, aJbTEPHATUBHBIC
MPU3HAKKU, JOMHUHAHTHBIA M PEIECCUBHBIN MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTa, YMUCTasi JIMHUS, TUOPHUAbI, T€HOTHIL,
dbenotun. OCHOBHBIE METO/AbI TEHETUKHU: THOPUIAOJIOTUUECKUM, IUTOTOTUUECKUN, MOJIEKYISIPHO-TCHETUYECKUIA.

JleMoHCTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbnos, H. 1. BaBunos, A. H. benozepckuii, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodee-PecoBckmii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIMBAHUS.

JlabGopaTopHuasi padora «/Ipo3oduia kak 0ObEKT TCHETUYECKUX UCCIICIOBAHUIN).

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. [lepBoiii 3akoH MeHenss — 3aK0OH €IMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBuno nomMuHUpoBaHusA. Bropol 3akoH Menaens — 3aKOH pacUICIUIeHUsT NpU3HAkoB. LluTonormueckne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

Ananusupyromiee ckpemyBaHue. [IpoMexXyTOUHBIM XapakTep HaclaeIoBaHUsA. PacuienieHne MNpU3HAKOB MpHU
HETOJHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemmBaHue. Tperwii 3akoH MeHzaenss — 3aKOH HE3aBUCHMOIO HACIEIOBAaHUS IPU3HAKOB.
[{uTonorndeckne OCHOBBI AUTHOPUTHOTO CKPEIIUBAHMUS.

CuennienHoe HaciienoBaHue mnpusHakoB. Pabotel T. Moprana. CreniieHHOE HacjieJI0BaHHME TI'E€HOB, HapylIeHHE
CUEIUIEHUS MEXAY FeHaMH. XpOMOCOMHAsI TEOPHUsI HACJIEICTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS M0Jia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbII
Y T€TEpOraMeTHBIN 1OJ. | 'eHeTnuecKast CTpyKTypa IOJOBbIX XpoMocoM. HaciienoBanrne npu3HaKkoB, CUEIUICHHBIX C TIOJIOM.



['eHoTun kak nesnocrtHas cucrema. lIneloTpornuss — MHOKECTBEHHOE JIEUCTBUE T'eHAa. MHOKECTBEHHBIN aJICIIN3M.
B3anmoseiictBue HealuienbHbIX reHoB. KommiementapHocTs. Dnuctas. [lonmumepust.

['eHeTHUeCcKUil KOHTPOJIb Pa3BUTHUSl PACTECHUM, KUBOTHBIX M YEJOBEKA, a TakKe (PU3MOIOTHYECKUX ITPOLIECCOB,
MOBEICHUS M KOTHUTHBHBIX QyHKIHHA. [ eHeTHIeCKnEe MeXaHN3Mbl CHMOMOTEHEe3a, MEXaHU3MbI B3aUMOICHUCTBUS «XO3SHH —
napasuT» U «XO03IMH — MUKpOOHOM». [ eHeTHUeCcKre acreKThl KOHTPOJS W M3MEHEHUS HACJICACTBEHHOW MHGOpMAINH B
ITOKOJICHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

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

Tabmuubr n cxembl: «llepBblii 1 BTOpoM 3akoHbl Menaens», «Tperuid 3akoH MeHaens», «AHaTU3HPYIOLIEE
ckpenuBanuey», «HenomnHoe nomuHupoBaHue», «CUEMJIEHHOE HACIEAOBAHHME IPU3HAKOB Yy Jpo30duibl», «l'eHeTHnka
nona», «Kapuotun uenoBeka», «Kapuotun npozoduns»y, «Kapuotunm wnTuipp, «MHOKECTBEHHBIN —allIeIU3M,
«B3anmonencTBue reHoBy.

O0opynoBanue: MOJEIb JJI1 AEMOHCTPAMU 3aKOHOB €IMHO00pa3usi TMOPUIOB MEPBOrO MOKOJICHUS U pacIlEIIeHUs
MIPU3HAKOB, MOJEJb /I JIEMOHCTPALMU 3aKOHA HE3aBUCUMOIO HACJIEAOBaHUS MPU3HAKOB, MOJEIb I JIEMOHCTPALIUU
CIIETUICHHOTO HaclieZIOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompemnapar: «Jlpo3odunay.

IIpakTuyeckas padora «3ydyenue pe3yapTaToB MOHOTHOPUTHOTO CKPEITUBAHUSA Y IPO30(DUIIBD.

IIpakTuyeckas padora «/3ydyenue pe3yabTaToB AUTHOPUIHOTO CKPEIUBAHUS Y APO30(DUITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHoruna u cpeasl npu popmupoBanuu penoruna. M3mMeHUMBOCTh MpU3HAKOB. KauecTBeHHbIE U
KOJINYECTBEHHbBIE ITPU3HAKU. BUbI N3MEHUNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

Monudukannonnas W3MEHUYUBOCTh. Poib cpeapl B (GopMupoBaHuM Moau(HUKAIMOHHOW W3MeHunBocTH. Hopma
peakiuu mnpus3Haka. BapuanuvoHHblii psiin v BapuanuoHHas kpupasi (B. Moranncen). CpoiicTBa MoIu(UKAITMOHHOM
M3MEHYUBOCTH.

['eHoTMnnyeckass M3MEHYHUBOCTh. (CBOHCTBA TE€HOTUIIMYECKOW  W3MEHUMBOCTH. BuAbl  I€HOTUNHWYECKOU
W3MEHYMBOCTU: KOMOWHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHass M3MEHYMBOCTh. MeW03 W TIOJIOBOM MpOIecC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTU. Poib
KOMOMHATUBHON U3MEHUMBOCTHU B CO3/IaHUU T€HETUYECKOT0 pa3HOOOpa3usl B Mpejieiax OJJHOTO BUA.



MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanui: TE€HHbIE, XPOMOCOMHbIE, Te€HOMHbIe. CIOHTaHHBIE U
WHIYyLIUPOBAaHHbIE MyTallud. fSIIepHbIE U [UTOIUIA3MaTHYEeCKUEe MyTauuu. COMaTUYECKHUE U MOJOBbIE MyTaluu. [IpuunHbI
BO3HUMKHOBEHHUS MyTaluid. MyTareHsl U MX BIUSHHE HAa OPraHW3Mbl. 3AKOHOMEPHOCTH MYTAallMOHHOTO Mpolecca. 3aKOH
TOMOJIOTHYECKUX PsIIOB B HacneacTBeHHoM wu3MeHuuBoctr (H.M. BaBuio). BHesgepHas HW3MEHYMBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U ONUSEHOMUKA, pOb dNULEHEeMUYecKUx (Qakmopos 6 HAc1e008aHuu U USMEeHYUBOCmU
(eHomunuyeckux npu3HaKos y opeaHu3Mos.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugsl u3MeHUMBOCTHY», «MoaudukanmonHas HU3MEHUUMBOCTHY, «KomOuHaTuBHAs
U3MEHUYHUBOCTHY, «Meio3», «OmionoTBopenuey, «I'enernueckue 3a00eBaHus YeToBeKa», « Buabl myTaruii».

O6opynoBaHue: *KUBbIE U TepOapHbIC IK3EMIULSIPHl KOMHATHBIX pacTeHUM, pucyHkH (doTorpaduu) *KUBOTHBIX C
Pa3IMYHBIMUA BUJAMHU U3MEHYHUBOCTH.

JlaGopaTopuasi padora «MccrnenoBaHne 3aKOHOMEPHOCTEM MoOAM(PUKAIMOHHON u3MeHYuBOCTU. IlocTpoeHue
BAPUALIMOHHOTO PsAJia U BAPUALIMOHHON KPUBOW.

IMpakTuyeckas padora «Myrtanuu y 1po30¢uisl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun yenoBeka. MexayHapoaHas nporpaMma HCCJIEAOBAHUSI T€HOMA YeloBeKa. MeToapl U3y4eHUs] T€HETUKHU
YEJIOBEeKa: TEHEAIOTMYECKHUM, OJM3HEUOBbIM, UHUTOTC€HETHYECKHUM, MONMYJSALHMOHHO-CTATUCTUYECKUN, MOJEKYISIPHO-
reHeTnyeckuii. COBpeMEHHOE OIPEEICHNUE T€HOTUIIA: TTOJITHOTEHOMHOE CEKBEHUPOBaHUE, T€HOTUIIUPOBAHKE, B TOM YHCIIE
c nmomompto [1I[P-ananuza. HacnencrBeHHbie 3a0oJjieBaHMsI 4YellOBeKa. | €HHbIE W XPOMOCOMHBIE OOJIE3HU YETOBEKA.
bosie3Hn ¢ HacIeACTBEHHON MPEAPACIION0KEHHOCTHIO0. 3HAUCHUE MEIUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU
IreHEeTUYECKUX 3a00JIeBaHUM YeNloBeKa. MeauKo-reHeTuueckoe KoHCyiabTupoBaHue. CTBOJOBbIe KieTku. [loHsATHe
«TEHETHUYECKOT0 Ipy3a». ITUUECKUE aCleKThl KCCIICI0BaHUMN B 00JIACTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOphl MOBBIMICHHONW YYBCTBUTEIBHOCTU YEJIOBEKA K (DU3UUECKOMY U XMMUYECKOMY 3arps3HEHUIO
OKpyXarouien cpenpl. ['eHeTnueckast npeIpacnoyio)KEHHOCTh YEJIOBEKA K MAaTOJIOTUsIM.

JdeMoHCcTpauu



Tabnuupl u cxembl: «Kapuotun uenoBeka», «MeToIbl U3yUEHUS] TEHETUKH YelioBeKay, «['eHeTnueckue 3ab01eBaHus
YEJIOBEKA.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apokIeHue celekunu U gomectukaunu. Yuyenue H. WM. BaBwioBa o Llentpax
MPOUCXOXKJIEHUS W MHOrooOpasus KyJlbTYpPHBIX pacTeHWil. Poyib celekuuMd B CO3AaHMHM COPTOB PACTEHUM W TOPOJ
*KUBOTHBIX. COpT, mOpoia, ITamMM. 3aKOH FOMOJIOTHYECKHUX PSI0B B HAacIeACTBEHHOM n3MeHunBocty H. M. BaBuiosa, ero
3HAYEHUE ISl CEJIEKIIMOHHON PaOOTHI.

MeTtonbl ceneKIIMOHHON paboThl. ICKyCCTBEHHBIN OTOOp: MAacCOBBIM M MHAMBUAYAJIbHBIN. DTanbl KOMOMHATMOHHON
cesniekuuu. McnpiTanue npou3BoAMTENEH 10 MOTOMCTBY. OTOOpP MO Fr€HOTUIY C IOMOIIBIO OLIEHKU (DEHOTHUIIA TOTOMCTBA U
oTOOp 1O FeHOTHUITY ¢ TToMoIIbio aHanm3a JIHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJl CEJEKIMOHHOM paboThl. PannanmoHHBIN M XMUMHUYECKHMH MyTareHe3 Kak
UCTOYHUK MYTallMi Yy KyJIbTYpHbIX (opM opraHu3moB. Hcnonb3oBaHWE€ T€HOMHOTO pEJAKTUPOBAaHUS W METO/OB
pekomOuHanTHBIX JJHK a1 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIUH.

[Toryuenue nonumiaounoB. BHyTpuBHIOBas rudpuauzanus. Ban3kopoacTBEHHOE CKpELIMBaHUE, WM WHOPUAMHT.
HepozacTBeHHoe ckpeuiuBaHue, WM ayTOpuIuHT. ['eTepo3uc u ero npuuuHbl. Vcnonb30BaHue rereposnca B CEIEKIUU.
Otnanénnas rubpuauzauus. [Ipeogonenue Oecriogusi MEXBHUAOBBIX TMOpUAOB. JIOCTHMIKEHUS CENEKIMH PAacTEeHUH U
KUBOTHBIX. «3€1€HAS PEBOIIOYUSLY.

CoxpaHeHne U U3y4EHNE TeHETUUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUN U UX IUKHAX POAUYEU JJIsI CO3IaHHS HOBBIX
COPTOB U THOPUJIOB CENIbCKOXO3SIICTBEHHBIX KYNIbTYp. M3yueHue, coxpanenue u ynpasieHue ceHemudeckumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBBIX HCUBOMHBIX 8 YEAX YIYYULeHUs CYUeCmBYIOUUX U CO30aHUS HOBbIX NOPOO, IUHULL
U Kpoccog, 6 mMOM uYucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCIe008aHUl, Nepedosblx uoel U
NepCneKmuBHbIX MexXHOI02UL.

JdemMoHcTpanuu

[Toptpetsi: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Acraypos, H. bopmnoyr, /1.
K. benses.



Tabnuibl 1 cxembl: «LIeHTpbI TPOUCXOXKIEHUS U MHOTO00pa3usi KyJbTYPHBIX PacTeHUiI», «3aKOH rOMOJIOTHUECKHUX
PSAI0B B HACJIEICTBEHHOW U3MEHYUBOCTHY, «MeTobl cenekuumny, «OTnanéunas ruopuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ JTOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeusi «OCHOBHBIE METOJIBI M JTIOCTHDKCHHS CEJIEKIIMM PACTEHUU U JKMBOTHBIX (HA CEJEKIMOHHYIO CTAHIIMIO,
IJIEMEHHYI0 (epMy, COPTOUCIIBITATEIbHBIA y4aCTOK, B TEIIMYHOE XO3AWUCTBO, B JaOOpaTOPUIO arpOyHUBEPCUTETA HIIU
HAy4YHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI O0MOJIOT U

OOBEKTHI, HUCIOIb3yEeMbl€ B OWOTEXHOJIOTMH, — KJIETOYHBbIE W TKAHEBBIE KYJIbTYPbl, MHUKPOOPTaHU3MBI, HUX
XapakTepucTuka. TpaauiiMoHHass OMOTEXHOJIOTHS: XJIeOOomeueHre, MoJyuYeHne KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJCIIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MUKPOOMOIOTHYECKUX TexHoJorui. [IpousBoacTBO Oenka, aMUHOKUCIOT H
BUTAMHUHOB.

Co3gaHne TEXHOJOTMH M WHCTPYMEHTOB IIEJICHANPABICHHOTO MU3MEHEHHUS U KOHCTPYHPOBAHUSI T€HOMOB C IIEJIBIO
MOJIYYCHHS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEYAIOITUECS B IPUPOAC OMOCUHTETUIECKUE TTYTH.

Krnerounast unxenepusi. MeTosibl KyJIbTYphl KJIETOK U TKaHEW pacTeHuM U >KUBOTHBIX. KpnoOanku. ComaTudeckas
ruOpuaM3anus M COMaTUYeCKuil sMOpHoreHe3. lcmonb3oBaHWE TalIOWIOB B CEICKIMH pacTeHHu. [lonyuenue
MOHOKIOHANbHBIX anmume. Fcnonb306anue MOHOKIOHAILHBIX U NOIUKIOHANbHBIX anmumel 8 Meouyure. VICKyCcCTBEHHOE
OIUIOIOTBOpEHUE. PEKOHCTpYKIHS SULEKIECTOK M KIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAUUMU SAEP KIETOK.
Texnonocuu 0300po8nenus, KyibmusUpOBarUs U MUKPOKIIOHAILHO20 PA3ZMHONCEHUSL CEIbCKOXO3AUCTBEHHBIX KYIbMYD .

XpomocoMHas U TeHHasi uHxkeHepus. VICKyCCTBEHHBIN CHHTE3 T€Ha U KOHCTpyHpoBaHue pekoMmOumHaHTHBIX JIHK.
Co30aHue mpanceeHHbix opeanu3mos. JJoCTHKEHHS U TIePCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOM MHXKEHEPUHU. DKOJIOTUUECKUE
U ATUYECKHUE POOJIEMbI TEHHON MHKEHEPHUHU.

Menuuuackue 6uorexnosoruu. [loctreHomuas nudposas meauiuua. [11[P-nuarnoctuka. MetaOonoMHBIN aHATU3,
T€HOLCHTPUYECKUN AHAJIN3 IIPOTEOMA 4YEJIOBEKA Il OLUEHKUM COCTOSHHUS €ro 340poBbs. VCIonb30BaHHE CTBOJIOBBIX
KIeToKk. TapretHas Tepamusi paka. 3D-OmoumkeHepust Uil pa3paObOTKU (DyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX



TEXHOJIOTMM, CO3JaHMsI KOMIUIEKCHBIX TKaHEH COUYETaHHEM TEXHOJOTUH TpEXMEPHOro OMONPUHTUHIA U cKaddonanHra
JUIS peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKLUMH C LEIbI0 oOecrneueHus: KOMOMHMpPOBAHHOW 3amuThl oT Bo30yauteneit OPBU,
YCTaHOBJICHHE MOJIEKYJIAPHBIX MexaHu3MoB (ynkunonupoBanus PHK-comepkammx BHpYCOB, BBI3BIBAIOIIUX 0CO00
OIacHbIE 3200JIEBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpaMuA

Tabmunplt u  cxembl: «lcrnonb3oBaHHE MHKPOOPTaHU3MOB B IPOMBIIUIEHHOM HPOU3BOACTBe», «KierouyHas
UHXEHEPUs», «I '€HHAsI HHXKEHEPUsD».

JlaGopaTopHnasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKUCIBIX ITPOLYKTOBY.

JdKcKypenst «buoTexHonoruss — BaKHEHIIasi MPOU3BOJUTENIbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)».



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOT'UN HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOMIMMHCS MPOTPaMM CPEIHEro OOIIEeTro
00pa30BaHMs: TUYHOCTHBIC, METANPEAMETHBIE U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOrpaMMBbl IO OMOJIOTHH BbIIEJIEHBI CIEIYIOLIUE COCTABIISIOLINE:
OCO3HaHHE  OOYYaIOUIUMUCS  POCCHUICKOM  TIpakJaHCKOM HJAEHTUYHOCTM — TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOATEILHOCTH M CaMOOIPEICICHUIO, Haiuyue mMomueayuy K OOy4EeHUIO OWOJIOTUH, YeleHanpasieHHoe pa3eumue
BHYTPEHHUX YOEXKIECHHA JIMYHOCTH HAa OCHOBE KIIOYEBBIX LEHHOCTEH MW UCTOPUYECKHX TPAJAULHMA pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOLIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTU
[IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIMMH CUCTEME OMOJIOTMYECKOr0 OO0pa3oBaHUsl, HAluuue NpagoCO3HAHUS
HKOJIOTUYECKOM KYIBTYPBl, CHOCOOHOCMU CMABUMb UEIHN U CTPOUTH JKU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE PE3yIbTaThl OCBOECHUS IPOrPaMMBbI 110 OMOJIOTHH TOCTUTAIOTCS B €JUHCTBE Y4EOHOM M BOCIIUTATENbHOU
JESATEIbHOCTH B COOTBETCTBHM C TPAJULIUOHHBIMH POCCHUMCKUMHU COLHMOKYJIBTYPHBIMH, WCTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, IPUHITHIMUA B OOIIECTBE MPaBWJIaMH U HOPMaMu MOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, Pa3BUTHSI BHYTPEHHEN MO3ULIMK JTUYHOCTH, MATPUOTU3MA U YBAKEHUS
K 3aKOHY U NPaBOMOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHIO, B3aMMHOTO YBa)KE€HUsS, OEPEKHOTO OTHOILIECHUS K
KYJbTYPHOMY HACJICAUIO U TPAAULIASIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepanyu, Mpupoae U OKPYKaroIEn
cpere.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS YU4eOHOTro npeameTa «bruosiorusy T0KHbBI OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh
OOy4JaromMXcsi PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEHW TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHHX YOEKICHHM, COOTBETCTBYIOIIMUX TPAJUIUOHHBIM LEHHOCTAM POCCHICKOTO
OOLIECTBa, pACIIMPEHUE >KM3HEHHOTO OIbITA M OIbITa JIEATEIHOCTH B MPOLECCE pean3allid OCHOBHBIX HaNpaBlICHUN
BOCIIUTATEIBHOU JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:



c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3ZUIIMK OOYYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCHUMCKOTO
00IIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACSITEIBPHOCTH TPHU CO3JaHUU YUYCOHBIX MPOCKTOB, PEIICHUU YYCOHBIX H
MO3HABATENILHBIX 33/1a4, BEITIOJHEHUN OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTBH OIPEAEIATh COOCTBEHHYIO TO3UIUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOU KU3HU U OOBIACHSTH €¢;

YMEHUE YYUTHIBATh B CBOMUX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aHMMOJICUCTBUS JIIOJACH C pa3HBIMU
yOEXKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COIUANIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJHEHUS YYE€OHBIX, T[O3HABATEIIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXXUTEJIBHOIO OTHOIICHUS K MHEHHUIO ONIMOHEHTOB MPHU OOCYXIEHHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTH nepes PoanHou, ropaoctu 3a cBoM Kpau, cBOX0 PoauHYy, CBOM SI3bIK U KYJIBTYPY, IIPOLLUIOE U HACTOSILEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEAUIO W IMaMATHUKAM NPUPOABI, AOCTHMXEHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTHY B TTIO3HAHUM 3aKOHOB TIPUPOJIbI, B )KMU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOoexxIEHHOCTh, TOTOBHOCTD K CITY>KeHHIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTD 3a €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIC pEIICHUs, OPUEHTHUPYICh Ha MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;



OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJMTEISM, CO3JaHHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS IEHHOCTEH
CEMEMHOM JKU3HU B COOTBETCTBUU C TPAAUIIUAMH Hapo10B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMS:

ACTETUIECKOE OTHOIIECHUE K MHUPY, BKIIFOUAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a,
OOIIIECTBEHHEIX OTHOIIICHUIA;

MMOHMMAaHHUE YMOITMOHATBLHOTO BO3JCHCTBUSI )KMBOM IPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KCHHMIO B Pa3HBIX BHJIAaX HCKYCCTBa, CTPEMJICHHE TPOSBIATH KadecTBa TBOPYECKOM
JUYHOCTH;

5) dusznyeckoro BocnuTaHusi, GopMHUPOBaAHUS KYJIbTYPbI 310POBbsI H SMOIHOHAJIBLHOTO 0JIATONOJTYYMS:

NMOHMMAaHUE U pealu3alus 3I0pOoBOro M 0Oe3omacHoro olpasza >KU3HM (340pOBOE IMTAHHE, COOJIOJICHHE
TUTUCHUYECKUX TIPaBUI U HOPM, COQTAaHCUPOBAHHBIN PEKUM 3aHITHH U OTHbIXa, PeryispHas (u3udecKas aKTUBHOCTD),
OEepeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PU3MYECKOMY M TICUXHYCCKOMY 3JI0POBBIO;

MOHMMAaHUE IIEHHOCTH TMPaBWJ HWHIWBUIYAJBHOTO M KOJUIGKTHBHOTO OE30MAaCHOTO TIOBEICHHUS B CHUTYyaIUsX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTFOJICH;

OCO3HAHHUE MMOCISICTBUN M HEMPHUATHS BPEIHBIX IPUBBIYCK (YIOTPEOJICHUS AIKOTOJIsI, HAPKOTHUKOB, KYPEHHS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPy, OCO3HAHHE [ICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K aKTHBHOW JIESITCIIBHOCTH TEXHOJOTHMYECKOW W CONMAIBLHON HAIpaBICHHOCTH, CIIOCOOHOCTH
WHUIIMAPOBATh, INIAHUPOBATh U CAMOCTOSATEIHLHO BBIMOIHATEH TaKYIO JACATEIHHOCTD;

MHTEPEC K Pa3INYHbIM chepaM mpodecCHOHANbHOM AESITEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oy yIiei
npoheCCHH M pealIn30BhIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUI0 U CaMOOOpa30BaHMIO HA IPOTSHKEHUN BCCH KU3HH,

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH IEJIECO00pa3HOE OTHOIICHNUE K MPUPOJIC KaK UCTOYHUKY KU3HH Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIMICHUE YPOBHS JKOJIOTHUECKOW KYJIbTYphl: MPUOOPETEHUE OMbITA TJIAHUPOBAHMS TIOCTYNKOB M OIEHKH HX
BO3MOYKHBIX ITOCIICICTBUU [ OKPYKAIOIIEH CPEIbI;

OCO3HaHHUE II100AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTeH UX PeIICHHUS;



CHOCOOHOCTh MCIOJIB30BaTh NMPUOOPETAEMBIE MTPU U3YYEHUU OMOJIOTUM 3HAHUS U YMEHUS NPU PEIICHUU MpoOJeMm,
CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOJONOIb30BAaHUEM (COOJIOECHUE MPaBUJ MOBEACHUS B MPUPOJE, HANPABICHHBIX HA
COXpaHEHHUE PaBHOBECHUS B AKOCUCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, OMoCchephI);

AKTUBHOE HENPUITHE JECUCTBUM, NMPUHOCAIIUX BpPEA OKPYKAIOLIEH INPUPOAHOU CpeAe, YMEHHE NPOTrHO3UPOBATH
HEOIaronpHsITHBIE SKOJOTUYECKHUE MOCIEACTBUS MPEIPUHIMAEMBbIX ACUCTBUI U IPEJOTBpAIIaTh UX;

HaJIMYue Pa3sBUTOIO 3KOJIOTMYECKOIO MBILIUICHUSA, SKOJIOTHYECKONU KYJIbTYPHI, OIbITA AEATEIBHOCTH HKOJIOIMYECKOU
HaIIpaBJICHHOCTH, YMEHMS PYKOBOJICTBOBATHCS MMHU B II03HABAaTEJIbHOW, KOMMYHUKATUBHONW M COLMAJIBHOM IIPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN AEATEIBHOCTH IKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOU
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M UYMTATENILCKOM KYJIBTYpPbl KaK CpEICTBA B3aMMOJICUCTBUS MEXKIY IIIOAbBMU U
ITO3HAHUS MHUPA;

NOHUMAaHUE CreluuPUKU OMOJOTUM KaK HAyKd, OCO3HaHUA €€ pojid B (POPMUPOBAHMHM PALUOHAIBHOIO HAYYHOTO
MBILUICHHSI, CO3JJaHUU LEJIOCTHOTO TPEACTABICHUS 00 OKpYy)KarolleM MHpe Kak O €IUHCTBE MPUPOJbI, 4YeloBeKa U
oO11ecTBa, B NO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEHN U pEIIeHUH IPpoOJieM COXPAHEHUs TPUPOTHOTO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTU OMOJIOTHU ISl COBPEMEHHOM IUBMIM3ALMKU: 00ECIEYeHHs] HOBOIO YPOBHSI Pa3BUTHUS
MEIUIMHBI, CO3JaHUE TMEPCIEKTUBHBIX OMOTEXHOJOTUWA, CHOCOOHBIX pellaTh pPECypCHbIE NPOOJIEMBbl Pa3BUTHUSA
YeJI0BEeYECTBA, MOMCKA MyTeH BbIX0OAA U3 II100aJbHBIX 3KOJOTHUYECKHUX MPo0JieM U 00ecrieueHus epexoja K ycTOuuBoMy
Pa3BUTHIO, PALIMOHAILHOMY MCIIOJIb30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OMOJIOTMYECKUX 3HAHMN B LENSAX MOBBILICHUS OOIIEH KyIbTypbl, €CTECTBEHHO-
HAy4YHOM TpaMOTHOCTH, KaK COCTABHOW YacTU (PYHKIMOHAIBHOW TPaMOTHOCTU OOydarolMxcsa, (opMUpyeMOW Npu
W3y4YeHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlydyaeMble 3HaHMS JUIsl aHalu3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOUIETO MHUpPa UM MPOUCXOASAIINX B HEM HM3MEHEHHH,
yMEHHE JeslaTh 0OOCHOBAaHHBIE 3aKJIFOUEHHUS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LENbIO MOJTYYECHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJb30BaTh OHOJIOTMUECKHE 3HAHUS JUIsl pEelIeHUsT NpoOJieM B peajbHBIX
YKU3HEHHBIX CUTYaIIUSIX;

OCO3HAHHWE IIEHHOCTH HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH MPOECKTHYI0 U UCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY ITOJTYyYEHUIO HOBBIX
3HAHWM 10 OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS ydeOHOro mpenmera «buonorus» BKIIOYAIOT: 3HAYUMbIC IS
dbopMUpOBaHUS MHUPOBO33PECHUSI OOYYAIOMIMXCS MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIlCHAYUHbIC TOHSATHUS,
OTpaXkarollue LEJOCTHOCTh HAYYHOW KapTUHBI MUpPA U CHEUU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BELIECTBO, SHEPIUsl, SBJICHUE, MPOIIECC, CUCTEMA, HAYUHbIN (aKT, MPUHIUI, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpus, HUCCIENOBaHHe, HAONIOJACHHE, W3MEpPEHHUE, JKCIEPUMEHT U JIpYrHe); YHUBEpCaJlbHble Y4YeOHbIE IeHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, pEryJsTUBHbIE), oOecneuynBaromuye (HopMUpoBaHHE  (PYHKIMOHAIBHOU
IPaMOTHOCTH M COLMAJbHON KOMIIETEHIIMM OOYYarolMXCsl; CIOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHMS W YHUBEpPCalbHblE Yy4eOHblE JEHCTBHUS B TIO3HABATEIBLHOU U
COLMAJIBHOM ITPAKTHUKE.

B pesynbraTte wu3ydeHuss OMOJIOTMM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHus Yy oOydwaromerocss OyayT
c(OpMHpPOBaHbI TO3HABATEIbHBIE YHHBEPCAIbHbIE YUYEOHBIE ACHCTBUSA, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIE Y4YEOHbIE
NEUCTBUS, PETYISITUBHBIE YHUBEPCAJIbHBIE YUEOHbIEC IEHCTBUSI, COBMECTHAS I€ATEIbHOCTD.

MetanpeameTHbIE pe3ynbTaThl OCBOSHHS POTPaMMbl CPETHETO 00IIeT0 00pa30BaHusl JOKHBI OTPAXKaTh:

OBJaieHne YHHBEPCAJIbHBIMHI YUeOHBIMH MMO3HABATEIbHBIMU AeHCTBUSAIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENbHO (POPMYJIMPOBATH U aKTYaIU3UPOBATh MPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;



HCIIOJIB30BaTh IPHU OCBOCHUHM 3HAHWUW MPUEMBI JIOTHYECKOTO MBINUICHUS (aHaAlIW3a, CHUHTE3a, CpaBHEHUS,
KJaccuduKau, 000OIIeHHS), PACKPBIBATh CMBICT OHOJOTMYECKUX IMOHATHH (BBIACIATh WX XapaKTepHbIE IMPU3HAKH,
YCTaHABJIMBATb CBS3H C IPYTHUMU MTOHATUSIMHU);

ONpPEAEATh LENNU JACATEIBbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH WX JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI
JICATEIILHOCTH C IIOCTABJIICHHBIMH 1ICISIMMU;

HCIIOJI30BaTh OMOJIOTHYECKHE TTOHATHUS JJIs1 OObSICHEHUS (PAKTOB M SIBJICHUM KUBOUW MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI U 3aKJIIOUCHUS,

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA JJISI MPEACTABICHUSI CYIIECTBEHHBIX CBA3€M M OTHOUIEHUN B M3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe MIPOTHUBOPEUMM Pa3HOTO poJAa, BBISBICHHBIX B Pa3IMYHBIX HH(POPMAITMOHHBIX
HCTOYHHKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ yU4ETOM aHajdu3a HUMEIOIIUXCS MaTepHaIbHBIX U HeMaTepHaIbHBIX
pPECYpPCOB;

BHOCUTHh KOPPEKTUBBI B JEATECIBHOCTH, OILICHUBAaTh COOTBETCTBUE pE3YJbTATOB ILEIAM, OILECHHBATh PHUCKHU
MOCJICACTBUM ACSATCIbHOCTH;

KOOPAWMHUPOBATh M BBINOJHATH pPadOTy B YCIOBHSIX pPEaJIbHOTO, BHUPTYAJIBHOTO M KOMOWHHPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbLCKIE AeliCTBHUS:

BJIaJICTh HaBBIKAMH Yy4eOHO-HCCIIEIOBATEIIbCKOM M MPOSKTHOM ACATEIbHOCTH, HABBIKAMH pa3pelIeHus] IpoliieM,
CIIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOWICKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ad, MPUMECHEHHIO
pPa3JIUYHBIX METOJIOB O3HAHUS,

WCMOJIb30BaTh Pa3IMYHbIE BHJbl JICSITEIBHOCTH IO TIOJYYEHUIO HOBOIO 3HAHUSA, €ro HHTEPHpETalNH,
npeoOpa3oBaHUIO U TPUMEHEHUIO B YUYEOHBIX CUTYaIIMSIX, B TOM YHUCIIC MPU CO3/IaHUM YUYEOHBIX U COLIMAIBHBIX MTPOCKTOB;

dbopMHUpPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH W METOIaMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4K B 00Pa30BATEIHHON IEATETLHOCTH U )KU3HEHHBIX CUTYyAIHIX;



BBISIBJISITh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTyaJIM3UPOBAThH 3aJ]1a4y, BBIIBUTAaTh THIOTE3Y €€ PEIICHUs, HAXOIUTh
apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBaTh MOJYUYEHHbIE B XOJI€ PEIICHUS 3a7aud Pe3yibTaTbl, KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3WPOBATh N3MECHEHHE B HOBBIX YCJIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATH 1EJICHAMPABIICHHBIN TTOUCK TIEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUS B MPOGECCUOHATBHYIO CPENY;

YMETh IEPEHOCUTD 3HAHUS B TTO3HABATEIIbHYIO U MTPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HWJICH, IpeayiaraTh OPWUTHHAIBHBIC TOAXOABI W PEHICHUS, CTAaBUTh MPOOJIEMBI W 3a/ayw,
JOTTYCKAIONTUE aThbTCPHATUBHBIC PEIICHHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIUYHBIX HCTOYHUKAX WHGOpPMAIUU (TEKCTE Y4eOHOro mocoOus, HAy4YHO-TIOMYJISIPHOU
JUTEpaType, OMOTOTHIECKUX CIIOBAPSAX W CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHAIM3UPOBATH
nHOOPMAITMIO Pa3UYHBIX BHUIOB W (GOPM TMPEACTaBICHUS, KPUTHYECKH OICHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

bopMyIHpOBaTh 3aIPOCHl U MPUMEHSATHh Pa3IMYHbIE METOJBI MPH MOMCKE M OTOOpe OMOJIOrMYecKor MHGOPMAaIIUH,
HEOOXOIMMOM JIJIs1 BBITIOJTHEHUS YICOHBIX 3a/1a4;

PUOOPETATh OIBIT UCTIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA, COBEPIICHCTBOBATH KYJIBTYPY
aKTUBHOTO HMCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENFHO BBIOUPATh ONTHUMAIBHYIO (JOPMY MpE/ICTABICHUS OMOJIOTHYEeCKO MH(popMaluu (CXembl, TpaduKy,
JMarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOEC);

WCITOJIB30BaTh HAYYHBIH SI3bIK B KA4eCTBE CpPEJICTBA NpH paboTe ¢ OMOJIOrHMYecKoi WHGOpMAIMCH: MPUMEHSThH
XUMHUYECKHue, (GU3NIECKue U MaTeMaTHYECKUE 3HAKU U CUMBOJIbI, OopMyJibl, aO0OpeBUaTypy, HOMEHKIIATYPY, UCTI0JI30BATh
¥ TIpe00pa30BBIBATh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATJISTHOCTH,

BJIAJICTh HABBIKAMHU PACMO3HABAHUS U 3aIIUTHI HHGOpMAINK, HHPOPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:



OCYUIIECTBJISATh KOMMYHHMKAIlMM BO BceX cdepax >KU3HU, AKTUBHO Y4YacTBOBATh B JHMAJION€ WM JTUCKYCCHUHU TIO
CYILIECTBY OOCykJaeMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXKJACHUS OTHOCUTEJIBHO BBIMOJHEHUS
npeajiaraeMoi 3a1auu, yYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UIUMHN APYTUX YYACTHUKOB JIUAJIOTA UM IUCKYCCHH);

pacno3HaBaTh HeBepOajbHbIE CpPEACTBAa OOILIEHWSA, NOHMUMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(DJIUKTHBIX CUTYaIHA, YMETh CMATYATh KOH(IMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, IOHUMATh HAMEPEHUS JPYTuX JIOJeH, MPOSBISTH
YBaXUTEJIHHOE OTHOIIICHUE K COOECETHUKY U B KOPPEKTHOM (hopMe GopMyIUpPOBATH CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh W HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHHOM U MHIAWBUAYAIbHOW paOOThl MPU PEIICHUU OMOJOTHYECKOMN
po0semMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOJCUCTBUS MpPU PEHICHUH Y4eOHOU
3a/1a4u;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUHN C YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN KaXJA0T0 WiIeHa
KOJIJIEKTHUBA;

IIPUHUMATH LM COBMECTHOU IESITEIBbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JNEHCTBUSA IO €€ JOCTHUKECHUIO:
COCTaBJISITh TUIAH JIEWCTBHIM, paclpenessaTh poyid ¢ YYETOM MHEHHH yYaCTHHUKOB, OOCYXKIaTh PE3yJbTaThl COBMECTHOM
paboTHI;

OLICHMBATh KA4€CTBO CBOErO BKJIaJa M Ka)XJOro y4aCTHMKAa KOMaHIbl B OOIIMN pe3ydbTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJIEU C TTO3ULMHA HOBU3HBI, ODUTHHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TMO3UTHBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTyalHsX, IPOSBISTH TBOPYECTBO U
BOOOpakeHUE, ObITh UHUITUATHBHBIM.

OBJ1ajieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

WCITIOJIb30BATh OMOJIOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MMPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMPATh HA OCHOBE OMOJOTUYECKUX 3HAHUM 11€JIEBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOMX JICUCTBUSX M MOCTYMKAX 110
OTHOILICHHIO K JKMBOM MPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;



CaMOCTOATENLHO OCYIIECTBISITh MO3HABATENBHYIO JACSTEIBHOCTD, BBIABISTH MIPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33J1a4u B 00Pa30BATENbHOM NESITEIbHOCTH U )KU3HEHHBIX CUTYyAIUsX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEIICHHs] MpoOJIeMbl C YYETOM HMMEIOUIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTEHNN;

JIaBaTh OLICHKY HOBBIM CHUTYaIUsIM;

pacuMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHU;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTb 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYAULMU B pPa3HbIX 00JIACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOUM 00Pa30BaTENIbHBIN U KYJIBTYPHBINH YPOBEHD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEIISIM;

BJIAJETh HABBIKAMU MO3HABATEIBHON pe(dIeKCHMH Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
MPOIIECCOB, X PE3yJbTATOB U OCHOBAHHM, UCIOJIB30BATh MPUEMBI pedIECKCUN JIs OLIEHKU CUTYaIlMd, BHIOOpa BEPHOTO
peleHns;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 X CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATCIHHOCTH;

3) npuHsITHE CeOsl U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTBI APYTUX MPU AHATU3E PE3YIbTATOB AEATEIbHOCTH,

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOTO YeJIOBEKA.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHBIE pe3yabTaThIl OCBOCHMS conaepxkaHusi ydeOHoro mpemmera «buonorus» Ha yriyOJn€HHOM YpOBHE
OPUEHTUPOBaHBI Ha obecrieueHre MpoduiIbHOro o0ydeHus: oOydarommxcsi Ouojgorur. OHM BKIIOYAIOT: CrielupUuIecKue



JUTsl OMOJIOTUY HAy4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALMU U TTPEoOpa30BaHUIO 3HAHUH,
BU/JIbI JICSITEIbHOCTU MO MOJYYEHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX, a TAaKKE€ B PealbHbIX
YKU3HEHHBIX cUTyalusax. IIpeameTHbie pe3ynbTaThl IpEeACTaBICHBI IO TOAaM U3YUYEHHUS.

[IpenmeTHBIC PE3yIBTaTHl OCBOCHUS YueOHOTO peamera «buonorus» B 10 kiacce NOMKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE€ W POJU OWOJOTHM B CHCTEME ECTECTBEHHBIX HayK, B (opMUpOBaHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B TO3HAHUU 3aKOHOB NPHUPOABI M pEUICHUU MpoOJieM pPaIMOHAILHOTO
MPUPOOTIOIB30BaHUS, O BKIIAJIE POCCUMUCKHUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJOTUYECKUX 3HAHWHM, KOTOpas BKJIIOYAET: OCHOBOIMOJArAoIINe OMOJOTMYECKUEe TEPMUHBI U
noHsATUs  (GKU3Hb,  KJIETKA, OpraHu3M, MeTa0oJiu3M, TOMEOCTa3, CaMOpETyJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTh, POCT W pa3BUTHE), Ouosiorndyeckue Teopuu (kierouHas teopust T. IlIBanna, M.
[nefinena, P. BupxoBa, XxpoMmocoMHas Teopusi HaciencTBeHHocTd T. Moprana), yuenus (H. U. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKICHUS] KYJIbTYPHBIX PACTEHHUI), 3aKOHBI (€IuHOOOpa3vs MOTOMKOB IEPBOrO IMOKOJICHHUS,
pacCIIEIUIEHUs], YUCTOThl TaMET, HE3aBUCUMOTO HacienoBanus . Menpaens, ToMOJIOTUYECKUX PANOB B HACIEIACTBEHHOM
u3menunBoctu H. . BaBuiioBa), npuHIMIIBI (KOMILIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMU METOJAMH HAYYHOTO TMO3HAHUS, MCIOJb3YEMbIX B OMOJOTMYECKHX HMCCICIOBAHUSNX KHUBBIX
00BEKTOB (OMHMCaHUE, U3MEpPEHUE, HAOII0IeHNUE, YKCIIEPUMEHT);

YMEHHUE BBIACNATh CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK NPOKAPUOT M HYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4Hclie OakTepui, rpubOB, paCTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U
CUCTEM OpPraHOB PACTCHUM, >KMUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEACITEIbHOCTH, MPOTEKAIOINX B OpPraHUu3Max
pacTeHul, )KUBOTHBIX M YEJIOBEKA, OMOJIOTMYECKUX MPOIECCOB: 0OMEHA BEMIECTB (METabOIM3M), IPEBPAICHUS] YHEPTHUH,
OpoXkeHus, aBTOTPO(PHOro M TEeTEPOTPOGHOrO0 THIOB NHUTAaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHO03a,
ramMeToreHesa, dMOprUoreHe3a, mMoCTIMOPUOHAIBHOTO PAa3BUTHS, PA3MHOXKECHUS, WHIWBUAYAJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOreHe3a), B3aMMOJICUCTBUSI T€HOB, IeTepo3Kca, HCKYCCTBEHHOTO 0TOOpA;

YMEHHUE YCTaHABJIMBATh B3aWMOCBSI3M MEXIY OPraHOMJAaMU KJIETKH W MX (PYHKUIUSIMHU, CTPOCHHEM KJIETOK Pa3HbIX
TKaHel U ux QyHKIUAMU, MKy OpraHaMu U CHCTEMaMHU OPraHOB Y PACTEHUH, )KUBOTHBIX U YETIOBEKA M UX (YHKIIUSIMH,
MEXIy CHUCTEMaMH OpPraHOB M WX (YHKIUSIMH, MEXKIy dTarmaMyd OOMEHa BEIIEeCTB, dTalaMu KJIETOYHOTO IHKJIAa U



YKU3HEHHBIX 1MKIOB OPraHU3MOB, d3TallaMd 3MOPUOHAIBHOTO PAa3BUTHUS, TEHOTUIIOM U (PEHOTUIOM, (PEHOTUIIOM H
(dhakTOpamMu cpeibl OOMTaHUS;

YMEHUE BBISBISATH OTIIMYUTEIbHBIC TPU3HAKH )KUBBIX CUCTEM, B TOM YHCIIE PACTCHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJOTHUI0O W CHUMBOJHKY JJIs
JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHUE peuiaTh OWOJIOTUYECKUE 3aJaud, BBISBISATh TNPUUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKAY HCCIIETyeMbIMU
OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, J€JIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTAOOPATOPHBIE U NPAKTUYECKHE padOThI, COONMIOAATH IMpaBuia MpU padoTe C y4yeOHbIM U
71a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTAaTh TUIIOTE3bI, IPOBEPATHh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMHU, (DOPMYIHUPYS 1ETb UCCIICI0OBAHUS,
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThl U JIEJIaTh BBIBOJIBI;

yYMEHHUE y4acTBOBaTh B y4eOHO-UCCIIENOBATEILCKON paboTe 1Mo OMOJIOTUM, SKOJOTUUA U MEIUIIMHE, MPOBOJAUMON Ha
0a3ze IIKOJBHBIX HAyYHBIX OOIIECTB, M MYOJMYHO TPEACTABIATH TOJYYEHHBIE pe3yJbTaThl Ha YYCHUYECKHUX
KOH(epeHUusIX;

YMEHHUE OIICHUBATh DJTUYECKHE AaCIEKThl COBPEMEHHBIX UCCIIENIOBAaHUI B 00JaCTH OHOJOTUM W MEAMIIHMHBI
(KJTOHMpOBaHUE, HUCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HAMpPABICHHOE HW3MEHEHHWE TEeHOMa U CO3/laHWe TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyaymied npodecCHOHAIBHOM AEATETLHOCTH B 00JaCTH OHOJIOTHH,
MEIUIIMHBI, OWOTEXHOJIOTUH, BETEPUHAPUM, CEIbCKOTO XO3SHUCTBA, TNHUIIEBOM MPOMBIIUICHHOCTH, YTIiIyOJsTh
MO3HABATEIbHBI HMHTEPEC, HaIpaBJICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MpodecCMu U MPOAOJDKESHHE
OMOJIOTHYECKOTO 00pa30BaHMS B OPraHU3AIUSIX CPEIHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 b 1
HONOTHA Kak fiayka https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
HBLIE CHCTEMBI H X M3yHCHHC https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 bronorus ketkn 2 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XuUMHU€ecKasi OpraHu3alus KIETKU 10 1 https://m.edsoo.ru/7fA1c292
bu6mmoreka [JOK
5 8 2
CTpocHue 1 yHKuHH KICTKH https://m.edso0.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edso0.ru/7f41c292
Hacnencteennas ungopmanus u bubnuotexa [JOK
7 . 9 0.5
peanu3anus €€ B KIETKE https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
XK i 1
8 VISHCHHBII WHICT FOICTKH 6 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
17 1.
o CTpocHHE i YHKIHH OPraHH3MOB ° https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
10 P 8 1.5
ASMHOICITHE 1 PASBHTHE OPrafusMon https://m.edso0o.ru/7f41¢c292
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U 2 0.5 bubnnorexka [JOK



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HN3MCHYMUBOCTHU OPTaHU3MOB

https://m.edsoo0.ru/7f41c292

bu6mmoreka [IOK

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 httos://m.edsoo.ru/7fA1c292
bubmuoreka [JOK

13 3aKOHOMEPHOCTH U3MEHYNBOCTHU 6 1 httos://m.edsoo.ru/7fA1c292
bubmuoreka [JOK

14 Fenernka Hesopeka 3 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK

15 (CesteKims OpraHH3MOB 4 ! https://m.edsoo.ru/7f41c292
bubmuorexa [JOK

16 buoTtexHonorus u cHHTETHYECKass OUOIOTHS 4 https://m.edsoo.ru/7f41c292

17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. O6mas ouomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

buonorus. 10-11 k. [Iporpammsl : yaebHo-metoanueckoe nocodue / 1. b.
AradonoBa, H. B. babuues, B. 1. CuBornazos. — M. : JIpoda,

MumiakoBa B. H. buonorus. 10 kxi. : MmeToaudeckoe nocooue k yueonuky 1. b.
Aracdonosoii, B. 1. CuBornazoa «buomnorus. 10 kinacc. ba3zoBsiit u
yrayOnEHHBIN YPOBHIY /

B. H. Mumaxkosa, . b. Aradonona, B. 1. CuBoriazos. — M. : Jlpoda, 2019. —
208 ¢. — (Poccuiickuii y4eOHUK).

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1.http://www.e-osnova.ru/- Xypuan «buomnorus. Bee mis yuurens!»

2. http://digital.1september.ru — O6mepoccuiickuii npoekt «Ilkona 1udppoBoro
BEKa».

3. http://school-collection.edu.ru - Kosiekiust inppoBbIx 00pa3oBaTeIbHBIX
pecypcoB

4. http://www.electroniclibrary21.ru - Dnexkrponnas oubnmoreka 21 Beka.

5. http://www.ege.edu.ru - Odunmansabiii HHGOpPMaIMOHHBINA TOpTan EI'D.

6. http://www.zavuch.ru - Caiit s yuuresnen.

7. http://ecosystema.ru - DKoJg0rHYecKuit HEHTP «DKOCUCTEMA.

8. http://letopisi.org - JIeromucu.

9. http://nsportal.ru - CoumanpHas ceTb paOOTHUKOB 00Opa30BaHUSI.
10.http://proshkolu.ru— becrutatHblii MKOIBHBIH TOPTAIL.

11.http://infourok.ru - BecrutatHblif KOHCTPYKTOP CAaHTOB JUISl YUUTEIIS.
12.http://multiurok.ru - BecraTHbIN KOHCTPYKTOP CAMTOB JIs YUUTEIIS.

13.http://bio.1september.ru - «5 uay Ha ypok Ouosoruu. 1 ceHTIOPs».
14.http://ru-biologia.livejournal.com/12284.html - TIpo6aembI 3BoIOIIMN
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