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PabGouass mporpamma mo Owosnormu mis 10 kmacca (YriayOJeHHBIA YPOBEHB)

COCTaBJICHA Ha OCHOBC:
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2)
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4)
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6)

@enepanibHoro  3akoHa Ne273-O3  «O6 oOpazoBanmu B Poccuiickoit
®enepamum» oT 29.12.2012 (c m3amenenusamu ot 04.08.2023 1)
@denepadbHOTO TOCYIAPCTBEHHOIO O00pa30BATENbHOTO CTaHAApTa CpPEIHEro
oOmero  oOpa3oBaHus, YTBEP)KJICHHBIM  TMpPUKa30oM  MUHHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r Ne4 13
[Ipukazom MunucrepctBa mnpocsenienus Poccuiickon ®enepauyu Ot
12.08.2022 Ne 732 "O BHeceHMM W3MEHEHHH B  (eaepalbHbIN
roCyJapCTBEHHBbIA  O0Opa3oBaTENbHBIA  CTaHAAPT  CPEAHEro  OOIIEro
oOpa3oBaHusl, yTBEPKICHHBIN MTPUKa30M MUHHUCTEpCTBA 00pa30BaHus U HAYKU
Poccuiickoit @eneparuu ot 17 mast 2012r. Ne 413

®denepanbHOl  OCHOBHOM oOpaszoBatenbHOM mporpammbel  @OOIT  COO
yrBepxAEHHON [Ipukazom MunnpocsemieHus PO ot 18.05.2023 Ne371
OcHOBHOI 00pa30BaTEIbHON MPOrpPaMMBbI CPEIHETO OO0IIero oO0pa3oBaHUs
MAOY COHI Nel m.r.t. 3abaiikanbCck

[Honoxenus MAOY COII Ne 1 «O paGounx mporpammax Mo MNpeaMeETaM,
paszpabatbeiBaeMbix o ®I'OC-2021», yTBEpKIEHHOTO IUPEKTOPOM IIKOJIBI
np.Nel ot 30.08.2022r.

C yuerowm:

1)

2)

denepanbHOTO TEPeUHs YU4EOHUKOB, AOMYIIEHHBIX K MCIOJIB30BAHUIO TIPU
peanu3alry UMEIOIIUX TOCY/IapCTBEHHYIO aKKpEeIUTalui0 00pa3oBaTEIbHBIX
nporpaMmm HOO, OOO u COO, yTBepkAEHHBIM NpPUKa3oM MHUHHCTEPCTBA
npocseuenus Poccuiickoit @enepannu ot 21.09.2022r No258

denepanbHOM paboueld MporpaMMbl BOCIIUTAHUS



MNOSCHUTEJBHASA 3AIINCKA

[Tporpamma no yueOHomy nipeamety "buonorusa" (ganee - Ononorus) Ha ypoBHE
cpenHero obmero obpazoBaHusi pa3paboTraHa Ha ocHOBe DenepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit ®enepannn», PI'OC COO,
Konuenuuu mnpenogaBanust ydeOHoro mnpenMera «buonorus» W OCHOBHBIX
MOJIOKEHUH (efepaibHON paboueit mporpaMMbl BOCITUTAHMS.

VYueOusiii npeamer «buonorus» yriayonénnoro ypoBHs wuzyuenus (10-11
KJIACChl) SABJISIETCSI OJJHUM W3 KOMIIOHEHTOB MpeAMeTHOW obnactu «EctecTBeHHO-
HayuyHble npeameTh». CoriacHo nonoxeHussM GI'OC COO mnpodunbHbie yueOHBIE
OpeiIMEeThl, H3y4aeMble Ha  YIUIYOJIEHHOM YpOBHE, SBISIOTCS  CIIOCOOOM
muddepennranun 00ydyeHUs Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus U MPU3BAHbBI
00€ecreynTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM OOIIUM,
cpenHuM npodecCuOHATBHBIM M BBICIIMM O0Opa3oBaHueM. B To jke Bpemsi KakIblil u3
ATUX YYEOHBIX MPEIMETOB JIOJKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
0o0pa3oBaTeNbHbIX, BOCHUTATENbHBIX W pPAa3BUBAIOLIMX 3a/ad, CBS3AHHBIX C
npodopueHTanueil o0ydarIuXcss U CTUMYJIMPOBAHMEM HHTEpEca K KOHKPETHOU
00JIacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, HKOJOTHUEH,
IICUXOJIOTHEN, CITOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma o yueOHomy npeamety "buonorus" na€t npeacrapieHue o UEIH U
3ajlayax u3yyeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOJn€HHOM YpOBHE,
omnpenensier o0sA3aTeNbHOE (MHBAapUAHTHOE) NPEIMETHOE COAEp)KAaHUE, €ro
CTPYKTYPUPOBAaHHME II0 paslenamM M TemaM, pachpelereHue 1o Kiaccawm,
PEKOMEHIyeT IOCJIEOBAaTeIbHOCTh H3Y4YeHHMs] Y4eOHOro marepuayia ¢ y4eToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKM Y4eOHOro mpoliecca,
BO3pACTHBIX 0coOeHHOCTEN oOyyvaroniuxcs. B mporpamme no Omosioruu peaan3oBaH
MPUHIUI TPEEMCTBEHHOCTH C M3yYEHUEM OMOJIOTMH Ha YPOBHE OCHOBHOTO OOILIETro
oOpa3zoBaHusl, OJaroaapsi 4emy MpoCMaTpPUBAECTCs HAPABJIECHHOCTh Ha MOCIIEAYIOIIEe
pa3BuTHE OWMOJOTMYECKUX 3HAHWUN, OPHUEHTHUPOBAHHBIX Ha (QopmupoBaHHe
€CTECTBEHHO-HAYYHOT O MUPOBO33pPEHU, HKOJIOTUYECKOTO MBIIILIEHUS,
MPEACTABICHUI O 3I0pOBOM 00pa3e *U3HH, HA BOCIIUTAaHUE OEPEKHOTO OTHOUIECHUS K
OKpYy’Karolel MpUpPOAHONM cpene. B mporpamme mo OHOJIOTHM TaKkKe TMOKa3aHBI
BO3MOXKHOCTH y4eOHOTrOo mpeameta «buomnorus» B peanuzamuu tpedoanuii GI'OC
COO x mIaHUPyEeMBbIM JINYHOCTHBIM, METAPEIMETHBIM U MIPEAMETHBIM PE3YJIbTaTaM
oOyueHuss u B (GOPMUPOBAHUU OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOMN
NESATEIBHOCTH  OOYYalolUXCS IO OCBOCHHMIO  COJEpkKaHUS  OMOJOTHYECKOIro
oOpa3oBaHUs HA YPOBHE CpEAHETO 00IIero oopa3oBaHumsl.

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



KJIETOYHOW OWOJIOTHH, dYMOPUOJIOTUU U OWOJOTHUU Pa3BUTHS, TCHETHKH, CEJEKIINH,
OMOTEXHOJIOTHH, IBOJIOLMOHHOTO YUEHHUS U IKOJIOTHH.

Wzyuyenne yueOHOro mpenmera «buonorus» Ha yriyOJIEHHOM YPOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYAIOIIMXCS K TMOCJIEAYIOMEMY MOJTYyYEHHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX M OpraHM3alUsiXx  CpPEIHEro
npodeccuonansHoro odpazoBaHus. OCHOBY €ro COJEp>KaHUS COCTABISIET CHUCTEMa
OMONOTHYECKUX  3HAHWM, TOJYYEHHBIX TMPH  HU3YYCHHH  OOy4YalOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHUYECKUX pa3lesioB OMOJOTMHM HAa YPOBHE OCHOBHOI'O
obmero oOpaszoBanusi, B 10—11 kmaccax 3TH 3HAHUA IMOJy4YalOT pa3BUTHE. Tak,
pPaCHIMPEHbI U YriyOaeHbl OMOJOTUYECKHUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TpHOaX,
OaKkTepusx, OpraHU3ME YEeJIOBEKa, OOIMIMX 3aKOHOMEPHOCTAX KHU3HU, JOTOJIHUTEIHHO
BKJIFOYEHBbI OHOJIOTMYECKHE CBEJIEHUS NPUKIAAHONO M TIOMCKOBOIO Xapakrepa,
KOTOpPBIE MOJKHO HCIIOJIb30BaTh KakK OPUEHTHPHI JUIsl MOCIEAYIOLIEro BbIOOpa
npodeccun. Bo3MmoxkHa ~ TakkKe ~ MHTErpanus  OWOJIOTMYECKUX  3HAHUU ¢
COOTBETCTBYIOIIIMMHU 3HAHUSIMH, TOJTYYECHHBIMH OOYUYaIONIUMUCS TPU HU3YUYECHUH
($u3UKY, XUMHUH, reorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMy mpeametry "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN NOAX0AbI K U3y4eHHI0 Ononoruu. CoriacHo
UM, M3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHbIC IS >KUBBIX CHCTEM
Pa3HOTO YpPOBHS OpraHW3allld{, »3BOJIOLUUU OPraHMYECKOro MHpa Ha 3emie,
COXpaHEHUs1 OMOJIOTUYECKOTro pa3HooOpasus miaHeTsl. Tak, B 10 kinacce uzydarorcs
OCHOBBI MOJICKYJSIPHOH M KJICTOYHOW OHOJIOTHMH, SMOpPHOJIOTHH W OHOJOTHH
pPa3BUTHS, TEHETUKU W CEJCKIMH, OMOTEXHOJIOTMH M CHHTETHYECKOW OWOJIOoTrHH,
AKTyaIM3UPYIOTCS 3HAHUS OOydYalolmuxcsi MO OOTaHWKE, 300JI0TUH, AaHATOMHH,
¢uszuonornn 4venoBeka. B 11 kiacce u3y4aroTcsi SBOJIIOIMOHHOE YUYEHUE, OCHOBBI
9KOJIOTHH U yueHue o buocdepe.

VYyeOnnii  mpenmer — «buomorus»  mpu3BaH ~ 00€CIEUUTh  OCBOCHHUE
0oOyJaronMMucss OMOJIOTHYECKUX TEOPUN W 3aKOHOB, WJCH, MPUHIIMIIOB M TIPABUII,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, 3HAHUHU O
CTPOEHUU, MHOTo00pa3M M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOMYJISIHH,
OMOLIEHO3a, YKOCHCTEMbI, O BBIJAIOMIMXCA HAYYHBIX JOCTHIKEHHSX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTHH, MPUKIAAHBIX aCMEKTax OMOJIOTUYeCKHX 3HaHui. J[is
pPa3BUTHS W TIOJJEPKAHMUS HMHTEpeca OOy4aromuxcsi K OHOJIOTMH Hapsay Cco
3HAYUTETBHBIM 00bEMOM TEOPETUYECKOTO MaTepualia B COAEP>KaHUU IPOrPAMMBI 110
OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI M PAa3BUTUS TOU
WM WHOW 00J1acTH OMOJIOTHUH, BKJIAJIOM OTEUECTBEHHBIX M 3apYyOC)KHBIX YUEHBIX B
perIeHre BaKHEHIIIMX OMOJIOTUYECKHUX U IKOJIOTHIECKUX MPOOIIEM.

[ens m3ydenus yueOHOro mpenmera «buonorus» Ha yriayOJa&éHHOM ypOBHE —
OBJIaJIcHHEe  OOy4YalIMMHUCS  3HAaHUSIMH O  CTPYKTYpPHO-()YHKIIMOHAJIBHOU



OpraHM3allMH KUBBIX CHCTEM PAa3HOTO paHra u npuoOpeTeHrne yMEHHUI UCIOIb30BaTh
3TH 3HaHWA B  (OopMHpOBaHMM HUHTEpeca K  ONpeAenéHHOM  olnacTu
npo(hecCHOHANBHOM JIeATEIbHOCTH, CBSI3aHHOM C OWONOrHel, Wi K BBIOOPY
y4eOHOr0 3aBeIeHUs AJIs IPOJOHKEHNS OMOJIOTHYECKOT0 00pa30BaHusl.

JoctmkeHue 1iend  u3ydeHuss ydyeOHoro nmpenMera «buonorus»  Ha
yrayO0nEHHOM ypOBHE 00€CTIEYUBACTCS PEIICHUEM CISAYIONINX 3aa4:

OCBOEHHE OOYYalOIMMUCS CUCTEMbl OHOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLENIUAX, TMIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX M
[IPaBUIIAX, COCTABJIIIOLIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOEHHHM, MHOroOOpa3uM U OCOOEHHOCTSIX OHOJOrMYECKUX cucTteM (KieTka,
OpraHu3M, MOMYJIALNA, BUI, OHOTeo1eH03, Ornocdepa); 0 BBIIAIOIINXCSA OTKPBITUAX U
COBPEMEHHBIX UCCIIEI0BAHUSIX B OMOJIOTHH;

O3HAaKOMJICHHE OOYydYarolMxXcsi C METOJaMU T[I03HAaHUS JKUBOM IMPUPOABL:
HCCIIEI0BATEIbCKUMH METOAAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHOM
Ouosoruy, -HMOPHOJIOTUM W OHOJIOTMM pa3BUTUS, TEHETHKM U  CEJEKLHUH,
OMOTEXHOJIOTMH U CUHTETUYECKOM OMOJIOTUH, TAJT€OHTOJIOTHH, SKOJIOTHH ); METOJaMU
CaMOCTOSATENILHOTO MPOBEAEHUSI OMOJIOrMYECKUX UCCIEN0BaHUN B JabOpaTOpuu U B
npupojie (HabaroaeHre, U3MEpPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJIcHHME  OOYyYaIOLUMHUCS  YMEHHUSMH:  CaMOCTOSITENIbHO  HAaXOJUTh,
aHAJIM3UPOBaTh M HCHOJIB30BATh OWOJIOTMYECKYI0 HH(OPMAILUIO; IOJIb30BATHCA
OMOJIOTUYECKONM TEPMHUHOJIOTHEN W CHMBOJIMKOM; YCTaHABIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTUM U  COLUUAIbHO-DKOHOMHUYECKUMHU U  3KOJOTUYECKHUMHU
npoOyieMaMy YEeJIOBEYECTBA; OLCHUBATh MOCIEACTBUS CBOCH JESATENBHOCTH IO
OTHOIIEHUIO K OKpYXarouiei MNpupoAHON cpene, COOCTBEHHOMY 3[0POBBIO U
3I0POBBIO OKPYXAIOLIUX JIF0JIel; 000OCHOBBIBATh U COOJIIOAATH MEPBI MPOPHITAKTUKA
MH(DEKIMOHHBIX 3a00JIEBaHMM, NpaBUiIa MOBEACHUS B MPUPOJE M OOECHEeUECHHS
0€30MacHOCTH COOCTBEHHOHN JKHM3HENEATENbHOCTH B YPE3BBIYAWHBIX CUTYalUAX
IIPUPOJHOTO U TEXHOICHHOT'O XapaKTepa; XapaKTEpHU30BaTh COBPEMEHHBIE HAYYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0YYaIOIIUXCS UHTEIUIEKTYyaJIbHBIX M TBOPUECKUX CIOCOOHOCTEN B
Mpollecce 3HAKOMCTBA C  BBIJAIOIIMMHUCS  OTKPBITUSAMH M COBPEMEHHBIMH
UCCIICIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOJieMaMy, METON0JIOTHen
OMOJIOTMYECKOr0 MCCIECAOBAaHUS, MPOBEACHUS IKCHEPUMEHTANbHBIX HCCIEIOBAHUM,
penieHuss OMOJIOTMYECKMX 3a7ad, MOJIEITUPOBAHUS OHOJIOTMYECKMX OOBEKTOB H
ITPOLIECCOB;

BOCIHUTAaHUE Yy OOYyYaroIIUXCsl [IEHHOCTHOIO OTHOILIEHHUS K JKMBOM IpPHUpOJE B
LEJIOM U K OTICNIBbHBIM €€ 00BEeKTaM U SIBICHUSM; (DOPMHUPOBAHHUE IKOJIOTUUYECKOM,
IeHETUYECKON TPaMOTHOCTH, OO0IIEN KyJIbTYphl MOBEACHUS B MPUPOAE; MHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUN;



npuoOpeTeHrne  OOydYaIOIMMUMKCS  KOMIETEHTHOCTH B PaIllMOHAIBHOM
MIPUPOIOTIOIL30BaHNH (COOIIOICHNUE TIPABUJI TIOBEICHHS B TIPUPOJIC, OXPAHbI BUIOB,
KOCHUCTEM, Omocheprl), COXpaHEHHMH COOCTBEHHOTO 370POBbS W  30POBBS
OKpY’KaroIuX JiroAeH (coOmroiennss Mep npoduiakKTUKK 3a00JieBaHUM, oOecTieueHre
0€30MacHOCTH JKU3HEACATEIbHOCTH B YPE3BbIUAWHBIX CHUTYalUsIX MPUPOJIHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHUS OHMOJOTHYECKUX 3HAHUU W
YMEHUU B TOBCEHEBHOM KU3HU;

CO3JJaHME  yCIOBUM IS  OCO3HAHHOTO  BbIOOpa  oOydaronuMucs
WHAUBUIYaIbHON 00pa30BaTEIbHOM TPACKTOPUU, CIOCOOCTBYIOUIEH MOCIEAYIOMIEMY
npodeccoHaTbHOMY CaMOOIIPEEIICHUIO, B COOTBETCTBUU C HWHIUBUIYAIbHBIMU
WHTEpEecaMu U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4KCIIO YacoB, OTBEACHHBIX HA W3Y4YEHHE OMOJIOTMHM Ha YIJIyOJIEHHOM
ypOBHE cpeaHero obmero oOpazoBanus, cocrabisger 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/ieno).

OT16op opraHu3alMOHHBIX (OpPM, METOJOB U CPEIACTB OOyUYECHHUS OHOJIOTHU
OCYIIECTBIISIECTCA C YYETOM CIEeNU(PUKKA €ro CcoIep)kKaHus W HAaMpaBJICHHOCTH Ha
OPOAOHKEHHE  OHMOJOTHMYECKOro  OOpa3oBaHMsI B OpraHU3alUsX  CPEIHEro
MPOQECCUOHATIBHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTeNbHBIM YCIOBUEM TpU 00y4YeHUU OUOJIOTHU Ha YIiyOJIEHHOM YpPOBHE
SBIISICTCSI TIPOBEJCHUE JIAOOPATOPHBIX M TMpakThdeckmx pabor. Tarke ydactue
OoOy4Jaronuxcsi B BBIOJTHCHUM TMPOEKTHBIX W y4eOHO-MCCIIEIOBATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OIMPEIEISIETCS YUUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepHUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.

COIEPXAHUE OBYUYEHUSA

10 KJIACC

ConepxaHue TMPOTPAMMBI, BBIJICICHHOE KVPCUBOM, HE BXOAHWT B TPOBEPKY
rocyjapcTBeHHoi utorooit arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHass OuoJIOTHUSI — KOMIUIEKCHasi Hayka. Kparkasi uictopusi pa3BUTHSA
Oouonornu. bruonornyeckrue HayKu U U3ydaeMble UMH Mpo0ieMbl. DyHI1aMeHTaIbHBIC,
MIPUKJIIHBIC U TTIOMCKOBBIC HAYYHBIC HUCCIICAOBAHUS B OMOJIOTHH.

3HaueHue Ouosorud B (HOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHBl MHpa. IIpodeccun, cBs3aHHbIE ¢ Owojorueil. 3HaueHHEe OWOJIOTHH B
MPAKTUYECKONW  JICSITEIbHOCTH  YENIOBEKAa: MEIUIIMHE, CEJIIbCKOM  XO3SHCTBE,
MIPOMBITIUICHHOCTH, OXPaHE MPUPOIBI.

JdemoHcTpanuu



[Toptpetsr: Apuctorens, Teodpact, K. Jlunnent, K. b. Jlamapk, Y. Jdapsun, V.
I'apsen, I'. Mennens, B. . Bepunanckuu, U. I1. [lasnos, 1. 1. Meunnxos, H. U.
Bagsunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr 1 cxeMbl: «CBsi3b OHMOJOTMH C JIPYTMMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YCHUE

’KuBbie cucTeMBbI Kak mpeaMeT uzydeHust ouonoruu. CBOMCTBA )KUBBIX CUCTEM:
€IUHCTBO XHMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTh, CJIOXKHOCTh H
YHOPSIIOYEHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpraHMu3allus,
CaMOBOCIIPOU3BENEHUE, PA3IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN, TKAHEBBIM,
OpraHU3MEHHbBINM, MOMYJISIIMOHHO-BUAOBOM, YKOCUCTEMHBIN (OMOTE€OLIEHOTUUECKUIA),
ouocdepusbiit. [Iporeccel, mpoucxoAsiKe B )KUBbIX cucTeMax. OCHOBHBIE NMPU3HAKU
xuBoro. JKusHp kak gopma cymiectBoBanus Marepuu. Hayku, uzydaroniue >KuBbie
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpPTraHU3AIMH.

N3yuenue xuBbIX cucteM. Mertoasl Ouonormyeckoil Hayku. HaOmropenwue,
U3MEpEHNE, IKCIIEPUMEHT, CUCTEMATH3alns, MeTaaHanu3. [lonsaTne o 3aBUCUMON U
HE3aBUCUMOM nepeMeHHOM. [1nanupoBanue skcriepuMmenTta. [loctaHoBKa U poBepka
runote3. HyneBas rumnoresa. Ilonstue BbIOOpKHM M €€ nocToBepHOCTh. Pa3dpoc B
Ononornyeckux JaHHbiX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJbTATOB.
[IprunHBI NCKa)KEHUS PE3YIBTATOB dKCIIEpUMEHTA. [[OHITHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuubr u  cxembl: «OCHOBHBIE TIpU3HAKU KU3HW», «bHoNOrH4YecKue
cucteMmbl», «CBOMCTBA KMBOM MaTEpUU», « Y POBHU OPTraHU3ALUU KUBOU MPUPOIBDY,
«CtpoeHne KUBOTHOM KIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI OPraHOB
YeJI0BeUeCKoro opranusma», «buoreonenos», «buocdepa», «Meroabl H3yueHHUS
YKABOU IIPUPOIBI».

O6opynoBanue: J1abopaTopHOe 00OpyAOBaHWE JJIs MPOBEACHUS HAOIIOJICHUH,
U3MEPEHNN, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHne pa3IMYHBIX METOAOB IPHU U3YYEHUU
KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Krnerka — cTpykTypHO-(PYHKITMOHAIIbHAS €UHUIIA KUBOTO. VICTOpUS OTKPHITHS
kietku. Paborel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M.
[neiiaen, P. BupxoB). OCHOBHBIE MOJ0XKEHUS COBPEMEHHOM KJIETOYHOU TEOPUH.

Meroapl  MOJEKYJSpPHOM W KJIETOYHOW  OWOJIOTMH:  MHUKPOCKOIIHUSA,
xpomarorpadus, 3JeKTpodope3, METOJA MEUCHBIX aToMOB, au(depeHITnaTbHOS
HeHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue hukcuposantvlx Kiemox.



OnexTpoHHass ~ MukKpockonus.  Kowgokanvnas — muxpockonus.  Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JemoHcTpanumn

IToptpetsl: P. I'yk, A. JleBenryk, T. IlIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOID», «IDJIEKTPOHHBIA MHUKPOCKOID,
«HMcTopust pa3BUTHSI METOJOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpEnaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

IIpakTnueckast padora «lM3ydeHne MeETOJOB KIETOYHOH  OHOJIOTHHU
(xpomatorpadusi, anekrpodopes, nuddepeHiuanpaoe eHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XVMMHUYECKHUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOIEMEHTHI. Bona
U €€ poib KAaK pacTBOPUTEIA, pearcHTa, ydyacThe B CTPYKTYpUPOBAHUHU KIIETKH,
TEIJIOpErysiiud. MUuHepalibHbIE BEIIeCTBA KIETKH, UX OuoJorudeckas posib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannyeckue BemecTBa KIETKU. buonormyeckue mnonuMmepsl. benkmn.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTyphl OenkoBoi Mosiekynbsl. IlepBuunas
CTpyKTypa Oenka, NenTuaHas CBs3b. BTopuuHas, TpeTWyHasi, 4YETBEPTHUYHAs
cTtpykrypbl.  Jlenarypamus. CpoiictBa  OenkoB. Knaccudukamuss — Oenkos.
buonornueckue QpyHkiuu 6enkoB. Ipuonsi.

VYrieBoapl. MoHOCaxapuapl, JUCaXapuipl, OJUrOCaxapyuabl U MOJUCAXAPUIBI.
OOmuit mIaH CTpoeHHs U (PU3MKO-XUMHUYECKHME  CBOICTBa  YIJIEBOJIOB.
buonoruueckue QyHKIUU YIII€BOOB.

Jlumuasl. ['uapodpunsHO-TUApOdOOHBIE cBoiicTBa. Kiaccudukanus aunuaos.
Tpurnunepunpl, ¢Gocpoaunuasl, BOCKH, CTepouabl. buomornueckue QyHKUUU
aunuioB. OOIMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JIHK u PHK. CtpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. [lpunuun kommiementapuoctu. [lpasuino Yapradgda. Crpykrypa JJHK
— JBOMHAas cnupaib. MecToHaxoxaeHue u Ouonorndeckue ¢pynkuuu JTHK. Bunabr
PHK. ®ynkiuu PHK B knetke.

Crpoenue wmoiekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkuuu AT®. BoccTtaHOBIEHHbIE MEPEHOCUUKHU, UX (DYHKIIMU B
Kietke. /[pyeue uykneozuompugocghpamer (HT®). CexenupoBanue JIHK. Memoow
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass OuojOrusi: OMOXMMHYECKHE U OMO(PU3NYECKHE WCCIICTOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOIEKYI. Modenuposanue cmpykmypol



u yHkyull buomonexkyn u ux komniekcos. Komnvromepnuoiil ouzaiin u opeanuyeckuil
cunmes OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JemoHcTpanumn

[Toptpetsr: JI. ITonunr, [Jx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipenerneHne XuMAYECKUX AJIEMEHTOB B HEKMBOM IPUPOJEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuonnueckas TabMIa XUMHUYECKUX JJIEMEHTOBY,
«CtpoeHue MOJEKyIbl BOAbD», «BemectBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIeKYJbl  Oenka», «CTpyKTypbl O€NIKOBOW MOJEKYNIb», «CTpOe€HHE MOJEKYI
yIJIeBOI0BY, «CTpOCHUE MOJIEKYJ JUMUIOBY, « HyKkIIenHOBBIE KUCIOTHI, «CTpoeHUE
MOJIeKyJIbl ATO».

O6opynoBaHue: XUMHAYECKasl MOCy1a U 000PYI0BaHUE.

Jlaboparopnasi pabora «OOHapyxeHHEe OEJIKOB C MOMOIIbIO KauyeCTBEHHBIX
peaAKLIMIN.

JlabopaTopHas padora «lccinenoBaHne HYKJIEMHOBBIX KHCIIOT, BBLICICHHBIX
13 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »JyKapuoTHYecKass U Mpokapuothueckas. CTpPyKTypHO-
(yHKLIHMOHAJIbHBIE 00Pa30BaHUs KIETKH.

CrtpoeHue npokapuoTuyecko kieTku. KiierouHas creHka OakTepuil U apXew.
Oco0EeHHOCTH CTPOCHUSI TeTePOTPOPHON 1 aBTOTPOPHON MPOKAPUOTHIECKUX KIETOK.
MecTo u poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenue u (QyHKIIMOHHUPOBAHUE dyKapUOTHUECKoW kieTku. [lma3smatuueckas
MeMmOpaHna (masmanemma). CTpykTypa muia3Matudeckod memOpanbl. TpaHcmopt
BEILIECTB Yepe3 IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (Auddy3us, oOmery€HHas
mubdy3us), akTUBHBIM (TIEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIOPT).
[Tomynmponuiiaemocts MemMOpanbl. PaboTa HaTpuii-KaaueBOTo Hacoca. DHIOIMTO3!
MUHOUUTO3, (parouurtos. Dx3ouuto3. Kinerounas crenka. CTpykrypa ¥ (PyHKUIHUH
KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

[uronna3sma. I{urozons. [lutockener. [Bmxenune nuromnnasmbl. OpraHouasbl
kieTku. OmHOMEMOpPaHHBIC OPTaHOMIIBI KJIETKHU: 3HAorIazMaruyeckas cetb (I11C),
ammapat [ompmxu, aM30CcOMBI, HX CTpoeHne u  (QyHkiuu. Bzaumocss3b
OJTHOMEMOpPAHHBIX OPTraHoOUJIOB KJIETKU. CTpOEHHE TPaHyJSIPHOTO PETUKYIyMa.
Mexanusm Hnanpaenenus oenxos ¢ OIIC. CuHTe3 pacTBOPUMBIX OeikoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpaHyssipHBINA) SHIOMIA3MATHYECKUN PETUKYITYM.
CexpetopHast ¢yHkiusa amnmapata [onbmxu. Moougurxayus oOenxos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame I onvOdcu. TpaHCIOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbIX KieTok. Kiterounslii cok. Typrop.



[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIETKH:  MHUTOXOHIPHH,  IUIACTH[BI.
IIpoucxooicoenue mumoxonoputi u naacmuo. Cumouoeenes (K.C. Mepeoickosckuii, JI.
Mapeynuc). Ctpoenne u GYyHKIMH MUTOXOHAPUNA W TiacTua. llepBudHbIe,
BTOPUYHBIE U CIIOXHBIC TIACTHBI (POTOCUHTEIUPYIONINX DYKApHOT. XIIOPOILIACTHI,
XPOMOIUIACTBHI, JIEMKOIJIACTHI BBICIINX PACTCHUIA.

HememOpannsie opranouasl kiaetkn CtpoeHue M (pyHKIMHM HeMeMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsl. IIpomescymounvie Qunramenmol.
MukpodunamMeHTsl.  AkmuHogvle  Muxkpoguiamenmol.  MBIIIEUHBIE  KJIETKHU.
AxmuHosble KOMNOHeHmbl HembluleuHvlx Kiemox. MuxkporpyOouku. KieTouHslit
nentp. CTpoeHue U JABWKEHHE IHKTYTHKOB U pECHUYEK. MUKpOTpyOOUKU
nutornasMel. Llentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
Mukpompyboukamu. MomopHvie 6eaku.

Snpo. Obonouka sjpa, XpOMAaTUH, KapuoIUla3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SAnepHuiii  6enKoBbIM  MaTtpukc. [IpocTpaHCTBEHHOE pPacIoOIOKEHHE
XpOMOCOM B HUHTepha3HOM siape. JIyxpomamun u 2emepoxpomamur. benku
XpoMaTUHA — TUCTOHBL. J{unamuxa s0epHolt 000104KU 6 Mumo3ze. HoepHviii
MPAHCHOPM.

Knerounsle BkimoyeHusa. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOM).

JlemoHCcTpauumn

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

Tabmubsl u  cxembl: «CTpoeHHE SYKapUOTHUECKOM KIeTKn», «CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHUE PACTUTENILHON KIIETKN», «CTpOEHHE MUTOXOHIPUNY,
«SAnpo», «CtpoeHne NpoKapuOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIpENnaparbl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMPENapaThl OaKTEpUaIbHbIX KIETOK.

JlaGopaTtopnass padora «lM3yueHHe CTpPOEHHUS  KJIETOK  pPa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBD».

Jlaboparopnass padora «lccienoBaHue 1uia3MoiiM3a M JIEIUIA3MOJIM3a B
PACTUTENbHBIX KIETKAX).

IpakTnueckas padora «/3yueHue NBHXKEHUS IUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccuMWIIALIMS U TUCCUMMJIISALIAS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BEIIIECTB: aBTOTPO(HBIM M TeTepOTPOPHBIA. YYacTHE KHUCIOpOoAa B OOMEHHBIX
mpoiieccax. DHepreTuyeckoe odecrneueHre KieTku: npespamieHne AT® B 0OMEHHBIX
nporeccax. DepMEHTATUBHBIA XapakTep peakiuii KIETOYHOTO0 MeTaboiu3Ma.
depMeHTBI, UX CTPOCHHE, CBOMCTBA U MexaHu3M JeicTBusd. KodpepmenTsl. OTinnuuns



(GhepMEHTOB OT HEOPraHWMYECKUX KaTaim3aTopoB. benku-akTuBaTOphl U OENKH-
WHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIIUH OT Pa3IMIHBIX
(hakTOpoB.

[lepBUYHBIM CUHTE3 OpPraHMYECKHX BeEIIECTB B KieTke. DOTOCUHTE3.
AHoKCcucenHblll U OKCcuceHHblll Gomocunmes y baxmepui. Ceemocoouparoujue
nueMeHmsl U NUSMEHMbl PeakyuoHHo20 yeHnmpa. Poib XJIOpOIUIacTOB B IMpOIECCE
dotocunte3a. CeroBass u TemHOBast ¢aszpl. Pomoovixanue, Cs., Cp. u CAM-munsi
gpomocunmesa. IIponykTuBHOCTh (poTOCHMHTE3a. BiusiHue paznuyHbiXx (akTOpOB Ha
CKOpOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTE3A.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HuUTpuuuupyomue OaKTepuH, KeIe300aKTepuu, CcepodaKTepur, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opoxkenusi. [Ipomyktbl OpokeHHS U HX
HCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbI. DTambl YHEPreTUUECKOro oOMeHa. [loaroToBUTENbHBIN
sTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACUIEIVIEHHE TITHOKO3BI.

buonornyeckoe okucieHue, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIIpUI B
npoiieccax Oumosiormueckoro okucienus. l[luknuyeckue peakuuu. OKUCTUTENBHOE
dbochopunupoBanue. Iuepeus memopanno2o epaouenma npomonos. Cunmesz ATD:
paboma npomonnot ATD-cunmaszel. llpeumyiiecTBa a’poOHOTO NyTH OOMEHa
BEIIECTB Iepes] aHadpOoOHbIM. D(PHEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdemoHcTpanuun

[Toptperst: k. Ilpuctim, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1. Murtuem, I'. A. 3aBap3uH.

Tabnuipl u cxeMbl: «DOTOCUHTE3Y», «DHEPreTUYeCKuii oOMeH», «bHOCHHTE3
oenkay, «Ctpoenue pepmMeHTay, «XEeMOCHUHTES).

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpPYyIOBaHME ISl MPUTOTOBJICHUS
MTOCTOSTHHBIX ¥l BPEMEHHBIX MUKPOTIPEIIapaToB.

JlaGopaTopnas padora «/3yyeHue KaTaIMTUYECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl)y.

Jlaboparopuasi pabGora «U3yueHue (QepMEHTATHBHOTO  PACHICTUICHUS
MEPOKCHUA BOJIOPOJIA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnass paGora «CpaBHeHMEe  TIporieccoB  (OTOCHHTE3a W
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HacaeacrBenHass uHGoOpMalMs U peaju3anus eé B KIeTKe

Peaknuu matpuuyHoro cunrtes3a. [IpuHIMN KOMIUIEMEHTAapHOCTH B PEAKIIMSIX
MaTpUYHOro cHHTe3a. Peanmusanus HaciaeacTBEHHOW HHpopManuu. |'eHeTnyeckui



KOI, ero csoucrBa. Tpanckpunmmss — Marpuunbld cuHTe3 PHK. IIpunnumne:
TPAHCKPUIIWHA: KOMIUIEMEHTAapPHOCTh, AHTUIAPAJUICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanel. Yuactue TpaHncnopTHeix PHK B OuocuHTe3e Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amuHokucinor. Ponb pubocom B
OounocuHTe3e OernKa.

Cogpemennvie npedcmaénenusi o cmpoenuu ceros. OpraHuzalys reHoma y
OPOKAapUOT M 3YKApHoOT. Perynsinus akTUBHOCTH T€HOB y MpokapuoT. ['umoresa
onepoHa (®. XKako06, XK. Mano). MonexynsapHvle mexaHuzmvl IKCHPEeCcCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomer eenos. Perynsiusi oOMEHHBIX
IIPOLECCOB B KieTke. KiieTounslii romeocras.

Bupycbl — HekieTouHble (OPMBI KU3HU U OONMratHbie mapasuThl. CTpoeHue
MPOCTBIX U CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. SKusHeHHblll YUK
JHK-cooepocawux  eupycos, PHK-codepocawux eupycos, baxmepuogpazcos.
Obpamnas mpanckpunyus, pegepmasa, unmezpasd.

Bupycubie 3a0o0reBanms yenoBeka, skuBoTHbIX, pactenuid. CITN, COVID-19,
COIMAJIbHbIEC U MEJIUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYPHLIX OUo02UtecKux Oanuwlx. Hanomexuonoeuu 6 6uonocuu u meouyuHe.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 0ocmasKu 1eKapcms.

JlemoHCcTpauumn

[Toptpetsr: H. K. Koubiios, /1. Y. UBaHOBCKUI.

Tabmuier 1 cxembl: «buocuHTe3 Oenka», «l eHeTHdyeckuii Kom», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOIEIA BUPYC».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsli 1wmkm, ero mepuoisl u peryimsnus. MaTepdasza u  MHTO3.
OcobeHHOCTH TIpolleccoB, TpoTekaronmx B uHTepdasze. [loaroroBka KIETKH K
JEJICHUIO. [IpecunTeTnueckuit (MOCTMUTOTUYECKUI ), CUHTETUYECKUA U
MOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIepUOIbl UHTEP(a3bI.

Marpuunbii cunte3 JJHK — permmukanus. Ilpunnwnsr perumkanmu JIHK:

KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3,  AHTUIIAPAJUICIIBHOCTb.
Mexanusm pemmmkanun JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepbl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTun. JIumjaowaHelii U

raruiougHbli ~ HAOOpel  XpomMocoM. ['omosioruuHbie  XpoMocombl.  [lojoBbie
XPOMOCOMBI.

Henenne knetku — MuTo3. CTaiuu MUTO3a U IPOUCXOSAIINE B HUX MPOLECCHI.
Tuner muto3a. Kapuoknues u nutokuHes. buosnornyeckoe 3HayeHue MATO3A.



Perynmamusa muTOTMYECKOTO ULHMKIA KIETKHA. [IporpamMmmupyemas KieTo4yHas
ru0esb — arnomnTo3.

Knerounoe siapo, XpomMocoMbl, (YHKIHOHAIbHAsS TEHOMHUKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kaiemox. «l{ugposas
K1emkay — buouHgopmamuyeckue Mooenu QYHKYUOHUPOBAHUS KIEeMKU.

JdemoHcTpauumn

Tabmuipl u cxembl: «OKU3HEHHBIM LMK KIETKW», «Murosdy, «CTpoeHue
xpomocomy, «Permkanus [JHK.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpompenapatel: «MHUTO3 B KIETKax
KOpEUIKA JIYKa.

JlabopaTopHas padora «3yuenue XpPOMOCOM Ha TOTOBBIX
MHKpOIpenapaTax.

Jlaboparopnasi pabora «HaOmionenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpEIapaTax ).

Tema 9. CTpoenue u GpyHKIMHM OPraHM3MOB

buonoruueckoe pazHooOpazue opranu3MoB. OHOKIIETOYHBIE, KOJOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCc0OEHHOCTH CTPOCHUSI U KU3HEACSITEILHOCTH OJHOKIETOUYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUE
npoTUucThl. KonoHManbHble OpraHnu3MBbl.

B3anMocBs3b 4acTell MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpTaHbl U CUCTEMBI
opranoB. OpraHusM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacrenuit. TUnbl pacTUTEIBHBIX TKaHEH: oOpa3oBareibHas, MOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHuueckas. OcCOOEHHOCTH CTpoeHHs, GYHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHW >KMBOTHBIX M 4YEJIOBEKA. THUIBI >KMBOTHBIX TKAaHEH: 3MUTEIHAIbHAS,
COCIMHUTENIbHASA, MbIlIeyHasi, HepBHasg. OcCOOEHHOCTH CTpoeHHs, (YHKIUN u
PAacMoJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHbBIE W T'€HEpaTWBHBIE OpraHbl pacteHuil. Opransl U
CHUCTEMBI OPTaHOB KHUBOTHBIX U YeJOBeKa. OYHKIIMHA OPraHOB U CUCTEM OPTraHOB.

Omnopa Tena opranu3MoB. Kapkac pacrenuit. Ckenersl OZHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapykHblld U BHYTpeHHUH ckeyieT. CTPOCHHUE U THUIIBI
COCAMHEHNS KOCTEN.

JIBi>keHNE OpraHu3MoB. [[BHKEHHE OTHOKJIETOUHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTCHUH: TPONHU3MbI U
HACTUU. J|BM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIIIEYHAs CHUCTEMA.
Pednexc. CkeneTHble MBIIIIBI U UX paboOTa.

[Iutanne opranusmos. [lormonienre BOIbI, YTJIEKUCIOrO ra3a U MUHEPAIbHBIX
BENIECTB pacTeHUsIMU. [IuTaHue )KUBOTHBIX. BHYTPUNIONIOCTHOE U BHYTPUKIETOUHOE



numeBapenue. [IutaHne NO3BOHOYHBIX KUBOTHBIX. OTAENBl MUIIEBAPUTEIBHOIO
TpakTa. [ IumesapurensHble xkenessl. [InmeBapuTenbHas cucTeMa 4eJI0BeKa.

Jlpixanue opraHu3MmoB. Jlpixanuwe pacteHuil. Jlpixanue >kuBOTHBIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KoxkHoe nbixaHue. JlpixareibHas MOBEPXHOCTb.
XKabepnoe u néroyHoe npixanue. [[pixaHue MO3BOHOYHBIX KMBOTHBIX U 4YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOCHMSI JIETKMX TMO3BOHOYHBIX  KMBOTHBIX.
JlpIxarenbHas CUCTEMa 4YeJOBeKa. MeEXaHu3M BEHTWIALMM JETKUX y NOTUL U
mileKkonuTaromux. Perynsamus apixanus. JprxarenbHbie 00bEMBI.

TpaHcropT BeEWIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHCTEMBI PACTEHUMN.
Tpancnopt BemecTB y JKHBOTHBIX. KpoBeHOCHas cuctemMa H €€ OpraHbl.
KpoBeHoCHas crucTemMa MO3BOHOYHBIX KUBOTHBIX U yesioBeka. Cepale, KpOBEHOCHbBIE
cocyasl U KpoBb. Kpyru kpoBooOpanieHus. DBOJIIOLUOHHBIE YCI0KHEHHSI CTPOEHUS
KPOBEHOCHOM CHCTEMBI T03BOHOYHBIX )KMBOTHBIX. PaboTa cepana u e€ perymsus.

Beinenenue y opranusMoB. Belenenue y pacteHui. Beigenenue y sKMBOTHBIX.
CoxkparutenbHble Bakyosu. Opransl Boienenus. unprpanus, cekpenust 1 oopaTHOe
BCACBIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeiaeHUS. CBsI3b MOJIOCTU Tena ¢
KPOBEHOCHOW U BBIACIHUTENBHON CUCTEMAMU. BbIEIeHNE Y TO3BOHOYHBIX ’KUBOTHBIX
u yenoseka. [louku. Ctpoenue u GpyHkunoHupoBanue Heppona. OOpazoBaHUE MOUU
y 4€JIOBEKA.

3amuTa y OpPraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX Opranu3moB. Crnopsl
OakTepuil ¥ HUCTHl NPOCTEHIINX. 3allUTa Y MHOTOKJIETOYHbIX pacTeHuil. Kytukyna.
CpencTBa NacCUBHOM U XUMUYECKOM 3a1UThl. OUTOHITUIBI.

3amunTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M MX NMTPOU3BOAHBIC. 3alUTa
opranusma ot 6omne3neit. UMmyHHas cuctema denoBeka. KieTouHsblil U ryMopanbHbIi
MMMYHUTET. BpoXIE€HHBIN 1 nproOpeTéHHbIN cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNiekTuBHOrOo uMmyHuteTa (I1. Dpnux, @. M. bepuer, C. Tonerana).
Bocnanurensapie 0TBETHI Opranu3mMoB. Poiib BpOKAEHHOIO UMMYHUTETA B PA3BUTUHU
CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe W perymanus |y  OpraHm3MoB. PasgpaxumocTts y
OJTHOKJIETOYHBIX OPTaHU3MOB. TakCUChl. Pa3apakuMOCTh U PETyslusl y PaCTCHHI.
PocroBble BemecTBa 1 NX 3HAYECHUE.

HepBhas cucrema u pedaexTopHas peryisius y »KuBoTHbIX. HepBHas cuctema
U €€ OoTIeabl. OBOJIOLIUOHHOE YCIOXKHEHHE CTPOEHHS HEPBHOM CHUCTEMBI Y
AKUBOTHBIX. OTAENbl TOJIOBHOTO MO3Ta IO3BOHOYHBIX >KUBOTHBIX. Pedrexkc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIC PE(DIICKCHI.

['ymopanpHast perynsiiuss W SHIOKPUHHAS CUCTEMA KUBOTHBIX M YEJIOBEKA.
JKenesbl SJHIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. /lelicTBHE TOPMOHOB. B3anMoCBA3b
HEPBHOU M SHJIOKPUHHON cucteM. [ mnoramamo-runodusapHas cuctema.

JdemoHcTpanuu



IToptpert: U. I1. I1aBnos.

Tabmuupr u  cxembl: «OJIHOKIETOYHBIE BOJAOPOCHN», «MHOIOKIETOYHbIE
Bojopocin», «bakrepum», «lIpocreiimmey, «Opranbl LBETKOBBIX pPacTEHUN»,
«CuctemMpl  OpraHoB  IO3BOHOYHBIX  JKUBOTHBIX», «BHYTpEHHEE  CTpOCHHE
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBblie cucrembl», «CTtpoeHHe CTEOINY,
«CTpoeHHE JHCTOBOM IUIACTUHKN», «TKaHW JKUBOTHBIX», «CKeleTr deloBeKay,
«IInmeBapurensHas cucrema», «KpoBeHoCHas cuctemay, «JlpIxaTesnbHas cuctemay,
«HepBHas cuctema», «Koxay», «MpblllleuyHas cucteMay», «BblAenUTeNbHAS CUCTEMAY,
«OHJIOKpUHHAs CUCTEMAY, «CtpoeHnue MBIIIIBD, «mMmyHUTETY,
«Kuireunononoctusie», «Cxema nUTaHUsS pacTeHU», «KpOBEHOCHBIE CHUCTEMBI
MMO3BOHOYHBIX  JKMBOTHBIX», «CtTpoenue ruapb», «CTpoeHuEe IUIaHApUN»,
«BHyTpeHHee cTpoeHue noxzaeBoro uepBs», «HepBHas cuctema pwid», «HepBHas
cuctema Jsarymikm», «HepBHas cucrema npecmbikarommxcs», «HepBHas cucrema
ntul», «HepBHas cuctema wmuekonuraromux», «HepBHas cucrema 4YenoBeEKay,
«Pednexe».

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpPOIpPENnaparbl OJHOKIETOYHBIX
OpraHU3MOB, MHUKpOIIpENaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUHU
HACEKOMBIX, HTIJIOKOKHUX, >KHBBIE HK3EMIUILSIPbl KOMHATHBIX PpAacTEHUU, Trepdapuu
pacTeHHMil  pa3HbBIX OTHAEJOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUIEKUMU OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEeJIOBEKa,
0o00OpyZ0BaHUE NIl IEMOHCTpAIMU IMOYBEHHOTO W BO3JYIIHOIO NMUTAHUS PACTEHUM,
pacHieTuieHus] Kpaxmaia u OeJKOB MOJ JIelcTBUEM (PepMEeHTOB, 000pYAOBaHHUE IS
JEMOHCTPALIMHA ONBITOB IO M3MEPEHUIO XU3HEHHOM EMKOCTU JIETKMX, MEXaHU3Ma
IbIXaTEJIbHBIX JBUKEHUI, MOJIEJIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN paCTCHUIN».

JlaboparTopHas padora «/3ydyeHre TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMmHOkeHUE M pPAa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrosnioe (BKJIKOYas BEreTaTUBHOE) U
nosoBoe.  Bupabl  Gecnoysioro  pa3MHOXKEHHUSA:  TOYKOBAHHWE,  CHOPYJIALMS,
(dbparmeHTalys, KIOHUPOBAHUE.

ITomoBoe pasmHoxxkeHue. IlosoBbie KieTKH, WM TameTbl. Meio3. Craauu
Meno3a. IloBegenne xpomocoM B Meno3e. KpoccunroBep. bHOIOrnyeckuii CMbICI
MEN03a U MOJIOBOTO Ipolrecca. Menos U ero Mecto B d)KU3HEHHOM LIUKJIE OPTAaHU3MOB.

[IpenzapoasimeBoe pazsutue. ['ameToreHe3 y >KMBOTHBIX. 110J0BBIE KETE3BI.
OOpa3oBanue M pa3BUTHE MOJOBBIX KieTOK. CriepmaroreHes u oorenes. CtpoeHue
ITOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W SMOpPUOHAIIBHOE  pa3BUTHE KUBOTHBIX. (CrocoOsbl
OIIOZIOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTeHorenes.



NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIIOTHS — HayKa O
pa3BUTUU OpPraHu3MOB. Mopgoecene3 — oOHa U3 21a6HBIX NPOOIEM IMOPUONOSUU.
Konyenyusa mopghocernog u mooenu mopghozceneza. Craauu sMOpuoreHe3a sKUBOTHBIX
(Ha mpumepe msarymku). JpooOnenuwe. Tumbl apoOnenus. JemepmunuposanHoe u
HeoepMuHupoeannoe Opobnenue. bracmyna, munvr  6nacmyn. OcCOOEHHOCTH
IpOOJICHHUSI MJICKOTIUTAIOIINX. 3apOJIBIIICBhIC JIMCTKU (TacTPYJAIus). 3akKiaaka
OpPraHOB W TKaHEW W3 3apOoJbIIICBBIX JINCTKOB. B3anmMHOE BIMSHHUE 4YacTed
Pa3BUBAIOIIETOCS 3apO/IbIia (AMOpUOHATIbHAS MHAYKIMS). 3aKIa/iKa TIaHa CTPOCHHUS
KUBOTHOTO KaK pE3yJbTaT HEPAPXUUECKUX B3aUMOJIECHCTBHI TeHOB. BiusHue Ha
AMOPHUOHATILHOE PA3BUTHUE PATMUHBIX (DAKTOPOB OKPY>KAIOIIECH CPEIb.

Poct u pasButue xuBOTHBIX. llocTamOpuonanbHblii nepuon. llpsimoe u
HernpsiMoe pa3Butue. Pa3Butue ¢ MeraMmopdo30oM y 0€ClI03BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buHonornueckoe 3HaYeHUWE NPSMOrO0 M HENPSAMOTO pPa3BUTHS, HX
pacrpocTpaHeHue B npupoie. TUrbl pocTa )KUBOTHBIX. PaKTOPBI PETYISALNN POCTa
KUBOTHBIX W uelioBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTUSI Y >KUBOTHBIX U
yenoBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHrne U cMepTh Kak OMOJOTMYECKUE
MPOLIECCHI.

PasmHOXeHne u pasButue pacteHui. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IIMKJIe pacTeHui. OOpa3oBaHue criop B mpoliecce Meio3a. ['ameTtorenes
y pacteHuid. OmIONOTBOPEHUE W PA3BUTHUE PACTUTEIIBHBIX OpPraHu3MoB. J[BOWHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMECHHU.

MexaHn3MBbl PETYISLAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuun

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

Tabmuiel u  cxeMbl: «BereratuBHOE pa3MHOXKeHHE», «TuUIbl OecroJyioro
pasMHOXKEHUD», «Pa3MHOXEHHME XJIaMHAOMOHAAb», «Pa3MHOXKEHHE HBIIICHBI»,
«Pa3MHOXeHHEe TuIpb», «Meho3», «Xpomocombl», «l'amerorenes», «CTpoeHue
AMIEKIIETKH M cliepMaro3onia», «OCHOBHBIE CTaIuM OHTOreHe3a», «lIpsamoe u
HENpAMOE pa3BUTHEY, «PazBuTne maiickoro xyka», «Pa3Butue capanumn», «Pazpurue
JATYIIKWY, «/[BOMHOE OMIOIOTBOPEHUE Y IIBETKOBBIX PacCTCHUI», « CTPOCHUE CEMSH
OJHOJOJIBHBIX U JIBYJOJBHBIX PAaCTCHUW», «KM3HEHHBIN UK MOPCKOW KaIlyCThD»,
«Ku3zHeHHbIN UK MXa», «KU3HEHHBIM LUK NManopOTHUKA», «KWU3HEHHBIA LUK
COCHBD».

OGopynoBaHHe: CBETOBOM MHUKPOCKON, MHKpOMpenapaThl SUICKIECTOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JIATYIIKN.

JlaGopaTopHas padora «/3ydyeHue CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKponpenapaTax.

IIpakTnueckass padora «BbIsABICHHME TMPU3HAKOB CXOJACTBA 3apOJbIIIEH
MMO3BOHOYHBIX YKUBOTHBIX).



Jlaboparopnasi pabora «CTpoeHue OpraHoB pPa3MHOXKEHUS  BBICHIMX
pacTeHu».

Tema 11. I'eHermka — Hayka O HAacCJeJCTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

HcTopusi CTAaHOBJIEHUS M pa3BUTUS FE€HETUKHU Kak Hayku. PaGotsl I'. Mennens,
I'. me ®puza, T. Moprana. Ponp OT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHA TE€HETHKHU.
Pa6oter H. K. Konsiosa, H. . Basunona, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®uwnminuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE IMOHATHS U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJIJICNIbHBIE TE€Hbl, aJbTEPHATUBHBIE MPHU3HAKW, JIOMUHAHTHBIM W pPEUECCUBHBIN
MpU3HAK, TOMO3UI0Ta, T€TEPO3Ur0Ta, YUCTasl JIMHUSA, TUOPUIBI, TEHOTHUM, (DEHOTHIL.

OcHOBHBIC METObI TCHCTHKH: TUOPUIOTOTUUECKUH, LMTOJIOTUYSCKHH,
MOJICKYJISIPHO-TEHETUYECKH M.
JdemoHcTpanuu

[Hoptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. H.
BaBunos, A. H. benozepckunii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo/ bl TeHETUKIY, «CXeMBbI CKPEIIMBAHUS.

Jlaboparopnass  pabora  «/[po3odmia kak  OOBEKT  T'CHETHYECKHUX
WCCJIEIOBAHUI».

Tema 12. 3aKOHOMEPHOCTH HACJAEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii  3akoH MeHuenss —  3aKoH
eAMHO00pa3usi THOPUIOB TEepBOTO TMoKoieHus. [IpaBuno momunupoBanusi. Bropoii
3akOH Menzaens — 3aKOH pacueIUIeHUsT Npu3HakoB. lLluTonornueckue OCHOBBI
MOHOTHMOPUIHOTO CKpEeIIMBaHus. [ MoTe3a YucTOThl raMeT.

AHanu3upymouiee CkpemuBaHue. [IpoMexyTOUHBIM XapaKTep HACIEIOBAHUA.
Pacmerienre nmpru3HakoB NPy HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckperniuBanue. Tpetuit 3akoH MeHzaens — 3aKOH HE3aBUCHUMOTO
HacJieJoBaHUs MPU3HAKOB. [{uTomornueckue OCHOBBI AUTHOPUTHOTO CKPEITUBAHMUS.

CuermienHoe HacienoBaHue npu3HakoB. Pabotel T. Moprana. CreruieHHOe
HACJICZIOBAHUE T'€HOB, HAPYLICHUE CLEIUICHUSI MEXy TeHaMU. XPOMOCOMHAsi TEOPUS
HACJIEICTBEHHOCTH.

I'enetuka nona. XpoOMOCOMHBI MEXaHW3M OMPENENICHHs Ioja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIA M Te€TEPOraMETHBIA IOJI. [ eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue mpu3HakoB, CHETJIEHHBIX C MTOJIOM.

['enotun kak nemoctHas cucrema. [IenoTponuss — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHbIM  ajuienu3M. B3anMoJeNCTBUE  HEAJUICIBbHBIX  T'EHOB.
Kommnementapuocts. nuctas. [lonmumepus.



I'eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUM, KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOrMYECKUX MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (QyHKUWH. ['eHeTHUECKne
MEXaHU3Mbl CUMOHMOT€HE3a, MEXaHU3Mbl B3aUMOJEUCTBUS «XO3MMH — TMapasuT» H

«XO03MH — MHUKpOOMOM». ['‘eHeTnyeckue acmeKkTbl KOHTPOJS U HW3MEHEHUs
HaCJIEJICTBEHHON MH(POPMAIIUH B OKOJIEHUAX KJIETOK U OPraHU3MOB.
JdemoHcTpauumn

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

Tabmuier u cxembl: «IlepBwiii 1 BTOpo 3akoHBl Menpaens», «Tpetuit 3aKoH
Mengens», «AHaIM3UpPYIOLIEE CKpeluBaHue», «HenomHoe AOMUHUPOBAHUEY,
«CuernsieHHOe HacleloBaHWe TMPU3HAKOB y Apo3oduiby, «['eHeTnka momay,
«Kapuorunn  yenoseka», «Kapumorun  gpozoduib»y, «Kapuotum — OTHLBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMoaecTBHE TCHOBY.

O6opynoBanue: MOJIEb JJIA IEMOHCTPAIMKU 3aKOHOB €IMHO00pasusi THOPHUIOB
[IEPBOTO MOKOJICHUS U PACIICIUJICHUS IPU3HAKOB, MOJEIIb ISl IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMUA CUEILUICHHOTO
HacJIeJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpo3odunay.

IIpakTuyeckas  paGora  «/3ydyeHue  pe3yslbTaTOB  MOHOTMOPHUIHOIO
CKpENIMBaHUs y IP030(DUITb».

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB TUTHOPUIHOTO CKPEITUBAHUS
y 1p030(UIIbD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpenbl npu  (GOpMHUpPOBAHUU  (EHOTHIIA.
N3menunBOCTh Tpu3HAaKoB. KayecTBEHHbIE M KOJWYECTBECHHBIE NPU3HAKU. Buuabl
M3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBEHHAS.

MoaudukanoHHass  W3MEHUYHMBOCTh. Ponb  cpeasl B (OpPMUPOBAHUU
MoAU(pUKALMOHHON n3MeHuuBoCcTH. Hopma peakiiuu npusHaka. BapuanmoHHslii psin
u BapuanmonHas kpuBas (B. Woranncen). CgoiicTBa MoauduUKamoHHON
M3MEHYUBOCTH.

['eHoTunuyeckass M3MEHUYUBOCTh. (CBOMCTBA T€HOTUIIMYECKOW W3MEHUHMBOCTH.
Buapl reHoTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi HW3MEHUYMBOCTh. Meilo3 M TMOJOBOM Mpolecc — OCHOBa
KOMOMHATUBHON W3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTHA B CO3IaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Ipeiesiax OJJHOTO BUIA.

MyrtaunoHHass HW3MEHYUBOCTh. BuUIbl MyTauMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W WHAYUMPOBAHHBIE  MyTaluu. SaepHeie U
nuToriazMaTuyeckue Mmytanuu. CoMaTHYecKUe W TMOJIOBble MyTaluu. [IpuyuHb
BO3HUKHOBEHHUsI ~MyTauui. MyTareHsl W WX  BIHWSHAE€ HAa  OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIOB B



HacnenctBeHHOM m3meHuuBoctu (H.M. BaBuiioB). BHesnepHass M3MEHYUMBOCTH M
HACJIEJICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, PpOJb  dNUSEHEeMUYeCKux ¢akmopog 8
HAC1e008anuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdeMoHCcTpanuu

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

Tabmuubr w  cxembl: «Bumpl  m3meHumBoOCTHY, «MoaudukanuoHHas
MU3MEHUYUBOCTH», «KOMOMHATHBHAS U3MEHUMBOCTHY, «Meio3y, «Omioa0TBOpEHUEY,
«I"enernyeckue 3a00eBaHus YenoBeKay, « BUsbl MyTanuii.

OOopynoBaHue: >KMBbIE U TepOapHbIe JK3EMIUISIPl KOMHATHBIX PAaCTEHUI,
pucyHku (doTtorpadum) >KUBOTHBIX C PA3TUIHBIMHA BUIAMH H3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOoAUGUKAIIMOHHON  W3MeHuMBOCTU. [locTpoeHne  BapHallMOHHOTO psAlla U
BapUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesi0BeKka

Kapuornn uyenoBeka. MexayHapoaHass mOporpaMma HUCCIEOOBAaHHUS TE€HOMaA
yesioBeka. MeTo/ibl M3yueHUs] TEHETUKU YeJIOBEKa: TeHEaIOrnuecKuil, OJIM3HEIIOBIMH,
IUTOT€HETUYECKUN, TOMYISIHUOHHO-CTATUCTUYECKUAN, MOJICKYJISIPHO-TEHETUYECKUM.
COoBpEMEHHOE  OMNpENEIICHUE  TEHOTHUIA:  IOJHONEHOMHOE  CEKBEHHPOBAHHUE,
TEHOTUIIUPOBAaHUE, B TOM uucie ¢ nomompro I[IIP-ananmuza. HacnencrBeHHbie
3a00eBaHusl 4elioBeKa. [ eHHbIE M XPOMOCOMHBIE O0JIe3HU uenoBeka. bonesnu ¢
HACJIEICTBEHHON MPEeIpacloiI0KeHHOCTbIO. 3HAUYEHUE MEAUIIMHCKOM T'€HETUKU B
NpEJOTBpAIICHUM U JICUEHUM Te€HETHUYECKUX 3a00JieBaHUN 4enoBeka. Meauko-
T€HETUYECKOE KOHCYJIbTUpPOBaHUE. CTBOJIOBBIE KJIETKH. [IOHSITHE «TE€HETHYECKOTO
rpy3a». DTUYECKHUE aCMEKThl MCCIEAOBAHUN B 00JACTH pEJaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue (pakTophl TOBBINIEHHOW YYBCTBUTEJIBHOCTH 4YEJIOBEKA K
(hU3MYeCKOMy W XMMHUYECKOMY 3arps3HEHUI0 OKpYKawIleh cpenbl. |'eHeTudeckas
MPEIPACTIOIOKEHHOCTD YEIIOBEKA K MATOJIOTUSM.

JdemoHcTpanumn

Tabmuubr u cxembl: «KapuoTum uenoBeka», «MeTolbl U3ydeHUsS TEHETHKHU
yesoBekay, «l'eHeTnueckue 3a00J€BaHUs YETOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanusa U CeleKlus. 3apOokKICHUE CEJICKIUA U JOMECTUKAIIMU. Y YEHHUe
H. W. BaBunoBa o IlleHTpax mnpOUCXOXIEHHUS W MHOrooOpa3us KyJIbTYypHBIX
pactenuil. Posb cenekium B CO3JaHUH COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT,



OpoJa, ITaMM. 3aKOH TOMOJIOTMYECKUX PSA0B B HACIEACTBEHHOW W3MeHUMBOCTH H.
. BaBunosa, ero 3HauyeHUe JJis CENECKIIMOHHOM paOOTHI.

Metoapsl cenekUMOHHONW palboThl. VcKycCTBeHHBIH OTOOp: MAacCCOBBIM H
WHVMBUYaJIbHBIN. Oransl KOMOWHAIMOHHOU CEJIEKIINH. UcneiTanue
NpOU3BOAUTENEH 110 MOTOMCTBY. OTOOP MO T€HOTUITY C TTOMOIIBIO OLIEHKHU (peHoTuIa
MIOTOMCTBA M OTOOP MO F€HOTHUITY ¢ HoMouIbko aHanu3a JJHK.

NckyccTBEHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOUN paboThl. PaguannoHHbIi
U XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MYyTallil y KyJIbTYPHBIX (JOPM OpraHu3MOB.
Hcnonb3oBaHrne reHOMHOTO peJakKTUPOBaHUs U MeTOA0B pekoMOuHaHTHBIX JJHK nis
MOJIYYEHHUS HCXOJHOTO MaTepHalia Jjisl CEJIEKINU.

ITonyuenue IIOJINTUIONIOB. Bnaytpusunosas rUOpUIN3ALIHSL.
bin3KopoACTBEHHOE CKpEIMBAaHKE, WM UHOpUIUHT. HepoacTBEHHOE CKpelluBaHue,
win ayropuaunr. [erepo3suc u ero mnpuumHbel. Mcnonp3oBaHue rereposuca B
ceniekimu. OtpanénHas ruOpunuszauus. I[Ipeogonenue Oecriogusi MEXBHIOBBIX
ruOpuI0B. JJOCTHKEHUS CENEKIUN PACTEHHUI U )KUBOTHBIX. «3e1E€HAs pe8ontoOYUsLy.

CoxpaHeHHE U U3YyYEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHM U UX
OUKAX POAMYEH JUIsl CO3/IaHUs HOBBIX COPTOB M TMOPHUJIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYyp. MH3yuenue, coxpawenue u YnpaeieHue 2eHemuyecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMBICIOBBLIX — HCUBOMHBIX 8  YeNsaX  VIyYUuleHus.
Cyuecmeyowux u Cco30aHusi HOBbIX NOpPOO, JUHUU U KPOCCO8, 8 MOM Hucie C
npUMeHeHUueM COBPEMEHHbIX MemOoO08 HAYYHLIX UCCe008aHUll, Nepeoosvix uoeu u
nepcneKmuBHbIX MexHo102Ull.

JdemoHcTpanuun

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

Tabmuubl 1 cxeMmbl: «L{eHTphl MPOUCXOXKIAECHUSI U MHOTO0Opa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKHX PsIOB B HACJIEICTBEHHOW W3MEHUYHMBOCTHY,
«Meronp! cenexkuuny, «OtnanéHHas rudpuanzanusy, «MyTtarenes».

JlabopaTopHas pabora «l3ydyeHne COpPTOB KYJIbTYPHBIX PACTEHHUU U TOPOJ]
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIEKIINN PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Ikekypeuss «OCHOBHBIE METOAbl M JIOCTHXKEHHSI CEJEKLIHH PACTCHUH U
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATEIbHBIN
Y4aCTOK, B TEIUIMYHOE XO34MCTBO, B JIA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO

LIEHTPA)».
Tema 16. BHOTEeXHOJIOIrYMSA U CHHTETHYECKAA OMOJIOTUS
OOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJIOTHH, — KIETOYHbIE U TKAaHEBBIC

KYJbTYPbl, MUKPOOPTaHU3MBbI, X XapaKTEepHUCTHUKA. TpaJiuliMOHHAss OMOTEXHOJOTHUS:



XJieOoreyeHue, MOJIyYEHHE KHCJIOMOJIOYHBIX IPOJYKTOB, BHUHOJIEIIHE.
MuxkpoOuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHUYECKHX TEXHOJOTHIA.
[IpousBoacTBO Oenka, aMUHOKUCIOT M BATAMHUHOB.

Co3ganue TEXHOJIOTMH M WHCTPYMEHTOB IIEJIEHANPABICHHOTO HM3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LEJbIO IMOJYYEHHS] OPraHU3MOB M MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYAIOIIMECS B IPUPOIE OMOCUHTETUUECKUE TYTH.

Knerounas wnmxenepus. MerToasl KyIabTypbl KIETOK M TKaHEW PACTEHHU WU
KUBOTHBIX. KpuoOanku. Comaruueckas rubOpuauMzanmuss M COMATUYECKUN
sMOpuoreHe3. lcnonap3oBaHWe TamIOWAOB B CeleKIUu pacteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnoav3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PexoHCTpyKuHs
AULEKIETOK U KIOHUPOBAHHE >KUBOTHBIX. METOJ TpaHCIUIAHTALMKU SIAEP KIETOK.
Texnonozcuu 0300po6ieHUs, KYIbMUBUPOBAHUS U MUKPOKIIOHAILHO20 PA3ZMHOMNCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpynpoBanue pekoMOuHaHTHBIX JHK. Cozoanue mpanceennvix opeanusmos.
JIOCTHKEHUS U MEPCIIEKTUBBl XPOMOCOMHOM M T€HHOW MHKEHEPUHU. DKOJIOTHYECKHE
U 3TUYECKUE TPOOJIeMbl TEHHON MH)KEHEPHH.

MenunuHckue OuotexHosioruu. Iloctrenomuas nudpoBas meaununa. I[TLP-
JMarHoCTUKa. MeTa00oIOMHBIM aHalu3, TEHOICHTPUYECKUM aHalu3 MpoTeoma
YeJIOBEKa ISl OLIEHKU COCTOSIHUS €r0 3/10pOBbsl. MCIoNb30BaHUE CTBOJIOBBIX KJIETOK.
Taprernas Tepanus paka. 3D-OmounkeHepusi njsi pa3pabOTKU (yHIaMEHTAIbHBIX
OCHOB MEIMIIMHCKUX TEXHOJOTHUW, CO3[aHUs KOMIUIEKCHBIX TKAaHEH COYeTaHWEM
TEXHOJIOTHI TPEXMEPHOTO OWONMpPHHTHHTa M ckaddonauHra ajs peuieHus 3aaad
MEPCOHATM3UPOBAHHON MEULIHEI.

Co3ganue BEKTOPHBIX BaKIMH C I1EJbI0 O0O0EeCleueHus] KOMOMHUPOBAHHOMU
3amuTbl OT Bo3Oyautenei OPBU, ycraHoBieHune MOJIEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-comepxammx BHpPYCOB, BBI3BIBAIOIIHMX OCO00 OMAacHBIC
3a00s1€BaHUs YEIOBEKA U JKUBOTHBIX.

JlemoHCcTpanumn

Tabmuupl u cxembl: «Mcronb30BaHWE MUKPOOPTAaHM3MOB B IPOMBIIUIEHHOM
MpOU3BOJICTBEY, «KileTouHast uHxxeHepus», «['eHHast HHXXEHEPUs».

JlabopaTtopHnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosydyeHre MOTOYHOKUCITBIX TPOTYKTOBY.

Ikckypeuss  «buorexHomorus — BaxKHeWIIas MPOM3BOJAUTENbHAs — CUJia
COBpPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».

INJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHMUSA



JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOy4aronMMuUCs MporpaMM  CpeaHero o6mero oOpa3oBaHUs: JIMYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpyKkType JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPpaMMbl MO OHOJIOTUU
BBIJICJICHBI CIICAYIONIME COCTABISAIONIME: OCO3HAHWE OOYYAONIMMUCS POCCHUUCKON
IrPaXXIAHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO, Haauyue Momugayuu K 00y4eHuI0 OUOJIOTHY, YelleHanpasieHHoe
paseumue BHYTPEHHUX YOEKIEHUM JUYHOCTM HAa OCHOBE KIIFOUEBBIX I[EHHOCTEH H
HUCTOPUYECKUX TPAJAULHUA pa3BUTHS OHOJOTMYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocodoHocms 00yJarouXcsi pyKOBOJICTBOBATHCSA B CBOEH JIESITEIIBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, MPUCYIIUMHU CHUCTEME OMOJIOTHYECKOTO OOpa3oBaHUf,
Hanuuue npasoco3Hanusi YKOJIOTMYECKON KYJIbTYpbl, CHOCOOHOCMU cmasums eI U
CTPOUTH KU3HCHHBIC MJIAHBI.

JIngyHOCTHBIE PE3yiabTaThl OCBOCHUS MTPOTPAMMBI IO OMOJIOTMU JOCTUTAIOTCS B
€AUMHCTBE Yy4eOHOM W BOCHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUHU C
TPAJULIUOHHBIMA POCCUHMCKUMHU COLUUOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMH B OOILECTBE NpaBUJIaMHM W HOPMaMH
MOBEJAEHUS U CHOCOOCTBYIOT MpOLECCaM CaMOINO3HAaHUSA, CaMOBOCIUTAHUSA U
CaMOpa3BUTHSA, PA3BUTHS BHYTPEHHEN MO3UIUN JTUYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY M NPaBOMOPSIKY, YEJIOBEKY TpyJa U CTApIIEMY IMOKOJICHHIO, B3aUMHOTO
YBaXEHUS, OCEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACICAUI0 U TPAIULIUIM
MHOTOHAIIMOHAIIBHOTO Hapojaa Poccuiickorn denepanuu, OpUPOIE U OKPYKAIOUIEH
cpene.

JIndHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro mpeamera «bruomorusy momKHbBI
OTpakaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUM,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHMCKOr0 OOIECTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JIEATEIIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOMN JAESTEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UILMU O00YyYalolIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM ACSATEILHOCTH MPHU CO3JAaHUN YUEOHBIX
MIPOEKTOB, pEIICHWHM Yy4eOHBIX M  T[O3HABAaTENBHBIX  3a/a4, BBHIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHS JIIOACH C Pa3HBIMH YOCKJCHUSMH, KYJIbTYPHBIMH LIEHHOCTSIMHU H
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TIO3HABATEIBHBIX W  HUCCJIENOBATECIBCKUX  337ad, YBaXUTEIHHOTO
OTHOIIICHUS K MHEHUIO OINMOHEHTOB TMPpU OOCYXJIEHWU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPIKAHUS,;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBAKCHUSA K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH Tiepea PoauHOM, TOpAOCTH 3a
CBOM Kpa#, CcBOW PoauHy, CBOH S3BIK M KYyJbTYPY, IPOLIJIOE W HACTOSALIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[IECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICIUI0 U MAMSITHUKAM MPUPOIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CITOCOOHOCTH OIICHUBATh BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HaUYeHUsI OMOJIOTHUH B TTO3HAHUHU 3aKOHOB IIPUPO/IbI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXEHUIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJMUTENSIM, CO3JAHUIO CEMBbU Ha OCHOBE
OCO3HAHHOTO MPUHSITUA IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUHU C TPATULUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHUE K MHPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISATh Ka4€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuTaHusA, (GOpMHPOBAHMSA KYJILTYPHI 310POBbS U
IMOLUOHAJIBLHOTO 0JIArONMOJIy U :



MOHUMAaHUE W peajn3alys 3I0pOBOro U 6e30macHoro oopasa Ku3HH (30pOBOE
MUTaHue, COO0IEHNe TUTUCHHYECKUX MPABUI U HOPM, COQTaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryaspHas (U3MYEecKas aKTUBHOCTh), OEpeXHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3UUYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHUE [IEHHOCTU TMPaBUJI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301macHOTO MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3IOPOBBIO M JKU3HU JIFO/ICH;

OCO3HAaHME TMOCIEICTBUI W HENPHUATUS BPEAHBIX MPHUBBIYEK (YIMOTPEOICHUS
AJIKOT'0JIsI, HAPKOTHKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K AaKTUBHOM JI€SITEIBHOCTH TEXHOJOIMYECKOW W COIUaIbHOU
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpPEC K pa3IvuHbIM cdepaM NpodeccHoHaTbHON AEATENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymiedl mHpodeccuu U pealin30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS DKOJIOTMUECKOW KYJIbTYpbl: MPUOOPETEHUE OIbITa
IJIAHWPOBAHMS TIOCTYNKOB U OLIEHKU WX BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOIIEH
Cpenpl;

OCO3HaHME TJIO0ATBLHOIO XapakTepa JKOJOTHYECKUX MpodJieM W TyTell ux
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpETaeMble TIPU U3YYCHUU OMOJIOTUM 3HAHUS
M yMEHHMS TpU  PEIICHWU  TpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
MIPUPOJIOTIOIB30BaHUEM (COOIIOICHUE MPABUII TOBEICHUS B PUPOJIE, HATTPABICHHBIX
Ha COXpaHEHUE PABHOBECHUS B AKOCUCTEMAX, OXPAHY BUJIOB, IKOCUCTEM, OUOChEpPHI);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIINX BPEJ OKPYXKAIOLIEH MPUPOTHOU
cpene, yMEHUE NPOTHO3UPOBATH HEOJATONPHUSTHBIC JKOJOTHMUYECKHE TMOCIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATH UX;

HaJU4Yue Pa3BUTOTO IKOJOTUUYECKOTO MBIIUICHUS, IKOJOTUYECKON KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTMYECKON HAMpPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
VMU B NI03HABATEJIbHOW, KOMMYHUKATUBHOW M COLIMAJILHOW MPAKTUKE, TOTOBHOCTH K
Y4acTHIO B TPAKTHUYECKOMN AEATEIbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKHA, OCHOBAaHHOTO Ha JHAJIOTE
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHNE SI3BIKOBOH W YHUTATENbCKON KyJNBTYphl Kak Cpe/ICTBa
B3aUMOJCHCTBHSI MY JTIFOJIBMH U TTO3HAHUS MUPA;

MOHUMaHue crenuuku OWOJOTMM KaK HayKH, OCO3HaHHWS €€ poll B
(GhOpMHUPOBaHNM PAIMOHATILHOTO HAYyYHOTO MBINIJICHUS, CO3JaHUM IIEJTOCTHOTO
NPEJCTaBICHU 00 OKPYXKaIoleM MHpE KaK O CIWHCTBE MPHUPOIBI, YEIOBEKa M
o0mecTBa, B TMO3HAHWU NPUPOTHBIX 3aKOHOMEPHOCTEH W PEHICHHH MPOoOIeM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOSXKIIEHHOCTh B 3HAYMMOCTH OWOJIOTUW JJII COBPEMEHHOW ITMBUJIN3AIINHN:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHS MEIWIMHBI, CO3/IaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBA,
MOMCKa IMyTel BbIXOAA M3 TJIOOAIBHBIX JKOJIOTMUECKHX IMpoOjeM U obecreueHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAITMOHAITBHOMY HCITOJIB30BAHUIO MPHUPOTHBIX
pecypcoB U (P OPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHWH OWOJIOTMYECKMX 3HAHWW B  IICIIAX
MOBBIIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPaMOTHOCTH OOydJaromuxcs, GopMupyeMoit npu u3ydyeHuu
OMoJI0rNY;

MMOHUMAaHUE CYITHOCTH METOJIOB ITO3HAHMS, HCIOJIb3YeMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIOJb30BaTh IOJy4YyaeMble 3HAHWS JJIA aHalu3a W
OOBSCHEHHUSI SIBJICHUM OKPYKAIOMIEr0 MUpa M MPOUCXOIAIUX B HEM H3MEHECHUM,
yMEHHUE JenaTh OOOCHOBAHHBIC 3aKIIOYEHUS HAa OCHOBE HAY4YHBIX (DAKTOB W
MMEIOIIHNXCS JAHHBIX C IEIbI0 TTOJIYICHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCITOJI30BaTh OWOJOTUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peajbHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HaHWE IIEHHOCTU HAy4YHOW JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M MICCIICIOBATEIBCKYIO IEATSIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HEMPEPHIBHOMY  O0Opa3oBaHUIO U
caM0OOpa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWHA 110 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAayuMble i1  (OPMUPOBAHUS MHUPOBO33PEHUS  OOYyUYaIOIIUXCS
MEXIUCIUIUITMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYYHbIE MOHSATHS, OTpPaXKaIOIINe
LEJIOCTHOCTh HAay4yHOM KapTHMHBI MHUpa M CHEUM(PUKY METOAOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, JSHEPIHUs, SBJIECHHE, IPOIECC,



CUCTeMa, Hay4YHbIA (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIoOBaHKe, HAOMI0ICHHEe, U3MEPEHUE, SKCIICPUMEHT U JPYTue); YHUBEPCAIbHbIC
yueOHble  JeiCcTBUS  (MMO3HABATEIbHBIC, KOMMYHUKATHUBHBIE, pETYJISTHBHBIC),
oOecneunBaromue (popmMupoBaHUe (PYHKIIMOHAIBHON I'PaMOTHOCTH M COLMAIBHOMN
KOMIETEHIIMH  OOy4YaloIMXCs;  CHOCOOHOCTh  OOy4aromuxcs  HCIOJIb30BATh
OCBOCHHBIE MEXIHUCLUMIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA U YHUBEPCAIbHBIC
yueOHbIE ACHCTBHS B IO3HABATEIHLHON U COLMATBHON MPAKTHKE.

B pesynbrare nzyueHust OMoJIOruy Ha ypOBHE CpeIHEro o01ero oopa3oBaHus y
oOyuatomerocss OyayT cpopMupoBaHbl MO3HABATEJIbHbIE YHHUBEpCAIbHBIE y4eOHBIE
JeNCTBUS, KOMMYHUKATUBHbIE YHUBEpCaJIbHbIE Y4eOHbIE ACUCTBUS, PEryJISTUBHBIC
YHUBEpCaIbHbIE YUEOHBIE IEHCTBUS, COBMECTHAS JAESITEIBHOCTb.

MeranpeaMeTHble pe3yibTaThl OCBOECHHUA MPOrpaMMbl CPEAHEro  OOIIEro
oOpa30BaHMsl TOJKHBI OTPaXkaTh:

OBianenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSATENIbHO  (OpPMyJNHpOBAaTh M AKTYyallM3UPOBATh  IpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPM OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOIO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMs, KiaccuduKaiuu, 0000IIeH s ), paCKPhIBATh CMBICI
OMOJIOTUYECKUX MOHATHU (BBIAEIATh MX XapaKTEpHbIE IMPU3HAKU, YCTAaHABIUBATH
CBSI3M C APYTUMU NOHATUSMH);

ONpENENATh UEIH JEATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUHM HX
JTOCTHIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS Uil OOBSICHEHHS (DAKTOB M SIBICHUMN
KUBOU NPUPOJBL;

CTPOUTH JIOTMYECKUE pacCyKICHHUsS (MHOYKTUBHBIE, JEAyKTUBHBIE, II0
aHaAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B paccMaTpUBaEeMbIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

MPUMEHSATh CXEMHO-MOJEJIbHBIE CPEJICTBA ISl MPEACTABICHUS CYLIECTBEHHBIX
CBA3€H W OTHOLIEHWH B H3y4yaeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKe
NPOTUBOPEUYUI PA3HOTO pOJAA, BBIABIEHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
HMCTOYHHKAX;

pa3zpabaThiBaTh IUIAaH peUIeHUs NpoOdeMbl ¢ Y4ETOM aHajiu3a HMMEOUIUXCS
MaTepHualbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB
L[EJISIM, OLIEHMBATh PUCKH NOCIIEACTBUI AESATENBHOCTH;

KOOPJMHHUPOBATH U BBIIOJHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAaHHOTO B3aUMO/JICHCTBUS;



pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIQJIETh HABBIKAMHU YYEOHO-MCCIEAOBATENbCKOM U NMPOEKTHON JEATEIBbHOCTH,
HaBbIKAMHM  pa3pellieHUus]  MpoOieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IOUCKY METOJOB PEIICHUs MPAKTHYECKHUX 3ajad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHBIE BUABI ACATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUA,
€ro MHTEPIPETALNHN, IPEOOPA30BAHNIO U IPUMEHEHUIO B yUEOHBIX CUTYyalUsX, B TOM
YUCJIE IPU CO3/1aHUN YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMupOBaTh HAY4YHBIH THUI MBIIIJICHUS, BIaJAE€Th HAyYHOM TEPMHMHOJIOTHEN,
KITFOYEBBIMH MOHATHSIMHI U METO/IaMU;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTU U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH  MIPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlM3UpoBaTh 3ajauy,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 3a7a4l pe3yIbTaThl, KpUTUUECKU
OLICHMBATh UX JTOCTOBEPHOCTH, IPOIrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYUIECTBJIATh LEJICHANPABICHHBIA IMOMCK IIEPEHOCa CPEACTB U CIOCOOOB
NENCTBUA B MPOPECCUOHAIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAaHHSA B II03HABATEIbHYIO M IPAKTUYECKYIO o0JacTu
KU3HENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaThb HOBBIE WJEW, MpEiaraTb OPUTHMHAIbHBIE TOJIXOJbl U PELICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(pOpMAaLUU (TEKCTE yueOHOro
nocoOus, HAyYHO-TIOMYJISIPHOW  JHUTEeparype, OHOJOTMYECKHX  CIOBApPAX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIW3UpOBATH
MH(}OpMaALUIO pa3IMYHBIX BUAOB U (DOPM MPEACTABICHUS, KDUTUUECKH OLIEHUBATDH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMynupOBaTh 3ampochl U NPUMEHATH Pa3jIMYHble METOAbl MpPHU TOUCKE U
oTbope Ouosornueckol WHGOpMaALUK, HEOOXOIUMOW sl BBIMOJHEHUS YYEOHBIX
3azay;

npuoOpeTaTh ONBIT  HCIONb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEpIIEHCTBOBATh KYJIbTYPY AKTUBHOTO HCIIOJIb30BAaHUS Pa3IUYHbBIX
ITOMCKOBBIX CUCTEM;



CaMOCTOSITEIbHO  BBIOMpaTh  ONTHMaIbHYIO  (opMy  mpeacTaBieHUS
ouonornueckoit nHGOpMaIu (CXembl, rpaduKH, TUArPAMMBI, TaOIHUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeACTBAa IMpu paboTre ¢
Oouonornyeckod  umHbOpMaIMeil: NPUMEHATh  XUMHYECKHEe, (QU3UYECKHe U
MaTeMaTUYeCKHe 3HAaKU W CHUMBOJBI, (GopMynbl, abOpeBHaTypy, HOMEHKJIATYpY,
HCITOJIB30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIa/ICTh HABbIKAMU PACIIO3HABAHUS U 3aIUTHI HH(MOPMAIU, THHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHUe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

1) ob1enne:

OCYIIIECTBJISATh KOMMYHHKAITUU BO BCeX cepax KU3HU, aKTHBHO y4acTBOBATH B
JUanore WiM JUCKYCCHUU IO CYIIECTBY OOCYyXJIaeModW TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIBLHO BBITIOJIHEHHS TIpe/jiaracMou
3aJlayd, YYUTHIBAaTh MHTEPECHl W COTVIACOBAHHOCTH IO3WIMK APYTHX YYaCTHUKOB
Juanora Wi JUCKYCCUH);

pacmo3HaBaTh HEBEepOAJIbHBIC CpEACTBa OOIICHUSA, TOHWMATh 3HAYCHHE
COILIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUid, YMETh
CMSTYaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAQJICTh PA3IUYHBIMUA CIIOCOOAMH OOIIECHUS W B3aWMOJCHCTBHUSA, MMOHUMATh
HaMEpEHUS APYTHUX JIFOJCH, IPOSIBISTh YBAKUTEILHOE OTHOIICHUE K COOCCEAHUKY H
B KOPPEKTHOU opMe HopMyTUpOBaTH CBOM BO3PAKEHHUS,

pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesITeJIbHOCTD:

MMOHUMAaTh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYyaTbHOU
paboThI TpU penieHUU OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BEIOWPATh TEMATUKy M METOABl COBMECTHBIX JEUCTBHH ¢ Yy4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO YjieHA KOJUICKTHBA,;

MpUHUMATh  IIEIM  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJAMHHUPOBATH JCUCTBUA MO €€ JOCTUKEHHUIO: COCTaBJATH IUIAH JEUCTBUH,
pacmpenensiaTb poyid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaYyeCTBO CBOETO BKJIaJla M KaXJIOTO0 YJaCTHHKAa KOMAaHJBI B OOITHNA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIE TPOEKTHI, OIICHWBATh UJAEH C TO3WIUU HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE TOBEJICHHE B  Pa3IUUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH WHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMY PEryJISiTUBHBIMU AeCTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBISIBIICHUS MPOOJIEM U MX pEllCHUs
B )KU3HCHHBIX U YUYEOHBIX CUTYyaIUsAX;

BBIOMPATh HA OCHOBE OHOJIOTMUECKUX 3HAHUW IIEJICBBIE K CMBICIOBBIC
YCTAaHOBKM B CBOMX JECUCTBUSAX M IOCTYIIKaX IO OTHOLICHHUIO K >KMBOM MHPHUPOJE,
CBOEMY 3JIOPOBBIO U 3[IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh I1O3HABATEIIBHYIO [IE€ATEIBHOCTh, BBISABIATH
MpoOJIeMBbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIE 337adll B OOpa30BaTEIHLHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEHICHUS MPOOJIEMbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHU;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
00JacTAX 3HAHUMW, MOCTOSIHHO IOBBINIATH CBOM 0Opa3oBaTENIbHBIM M KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIQJIETh HAaBbIKAMHU MO3HABATEJIbHOU pe(IEKCUN KaK OCO3HAHUSI COBEPIIIAEMBIX
JNEUCTBUM W  MBICIMTEIBHBIX IPOLECCOB, WX pPE3YyJbTaTOB W OCHOBAaHUHU,
UCIIOJIb30BaTh MPUEMBI PEeQIeKCUU Il OIEHKU CHUTyallud, BBIOOpAa BEPHOTO
pelieHus;

yMETh OIIEHMBAaThb PUCKM M CBOEBPEMEHHO TMPUHUMATh PEIICHUS M0 UX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI U apryMEHThl JAPYrUX TMpPU aHaJIu3€ pPe3yIbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U AapryMEHThl JAPYrUX T[pPU aHaJIu3€e pPe3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA OIINOKH;

pa3BUBaATh CIOCOOHOCTh MOHUMATh MUP € TTO3ULIMU APYTrOro YeIoBeKa.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHUS COJEPKAHMUS y4yeOHOro TMpeaMeTa
«buonorusi» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBaHbI Ha oOecreueHue
npoduiibHOro 00yueHus o0ydaromuxcs ouoiaoruu. OHU BKITIOYAIOT: ceUpUYECKUe
JuIsi OMOJIOTMW HAy4YHBIE 3HAHUS, YMEHUS M CIOCOOBI JCHCTBUN IO OCBOCHUIO,
MHTEpIpPETallui U MPEeoOpa30BaHUIO0 3HAHUM, BUIBI JEATECIBHOCTH IO MOJIYYEHUIO
HOBBIX 3HAHUW M WX MPUMEHEHHUIO B PA3JIMYHBIX Y4E€OHBIX, a TAKKE B pealbHBIX
KU3HEHHBIX cuTyauusx. [lpeameTHbie pe3yibTaThl MPEACTaBICHBI IO TojlaM
W3YyUYCHHUSI.

[IpeameTHBIC pe3ynabTaThl OCBOCHHS ydeOHOro mpemmera «buomorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCT, 3HAHUM O MECTe U pPOJU OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU ECTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B
MMO3HAHUU  3aKOHOB  MPUPOJLI W pElIeHUH  NOpolJeM  palMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIaJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHUE  CUCTEMOM  OWOJOTMYECKUX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0Iue OHOJIOTHYECKHE TEPMHUHBI W TOHATUA (KU3Hb, KIIETKa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEIICHHUE,
HACJICJICTBEHHOCTh, W3MEHUYHUBOCTh, POCT U PAa3BUTHUE), OHOJOTMYECKUE TEOPUH
(xnetounas teopust T. [lIBanna, M. llneiinena, P. BupxoBa, xpomocoMHasi Teopus
HacnenctBeHHoctH 1. Moprana), yuenus (H. M. BaBumoBa — 0 wmeHTpax
MHOT000pa3usi U MPOUCXOXKACHHS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IUHOO0Opa3us
MMOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIUICHUSI, YHUCTOTHI TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOTMYECKUX PSAOB B HACIEICTBEHHOU
u3menunBoctu H. . BaBuiiosa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMM METOJAaMU HAYYHOTO II03HAHUS, HCIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (ONMUCAaHHE, W3MEpPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJEATh CYIIECTBEHHbIC NMPU3HAKW: BHPYCOB, KJIETOK MPOKAPUOT H
AYKapHUOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHCJIe OaKTepHid,
rpu0OB, pacTeHU, )XUBOTHBIX W YEJIOBEKAa, CTPOCHUS OPraHOB U CHUCTEM OPTaHOB
pacTeHM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACATEILHOCTH, MPOTEKAIOIIUX B
OpraHu3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKHUX MPOIECCOB: OOMEHA
BEIIECTB (MeTaboNM3M), TPEBPAIICHUS DJHEPTUU, OpOKEHUS, aBTOTPO(PHOTO W
reTepoTpo(HOTO TUIIOB TUTaHUA, (HOTOCHHTE3a M XEMOCHWHTE3a, MHTO3a, MEHo03a,
raMmeTroreHesza, SMOpPHOTeHe3a, IOCTAIMOPHUOHAIBLHOTO Pa3BUTHUS, PA3MHOXKCHUS,
WHJUBUAYAJIbHOTO pa3BUTHUS OpraHu3Ma (OHTOTeHEe3a), B3aWMOJICHCTBUSI TEHOB,
reTepo3unca, HCKyCCTBEHHOT0 0T00Da;



YMEHUE YCTaHAaBIMBAaTh B3aMMOCBSI3M MEXIY OPraHOMIaMu KIETKHM M HX
GYHKIUSMU, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M UX (PYHKIHMSIMH, MEKIY OpraHaMu
Y CHCTEMaMH OPTraHOB Yy PACTEHUH, KUBOTHBIX M YEJIOBEKA U UX (DYHKIHUSAMHU, MEKITY
CUCTEMAaMM OPraHoB M UX (PYHKLUMSIMH, MEXKIY dTanaMyd oOMEHa BELIECTB, 3TallaMu
KJIETOYHOI'O LMKJIA U JKU3HEHHBIX LIMKJIOB OPraHU3MOB, dTanamMu 3MOPHOHAIBHOIO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (haKTOPaMU Cpeibl OOUTAHUS;

YMEHUE BBIBIATH OTIMYHUTENIbHBIE NPH3HAKH JKUBBIX CUCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCHOJb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHI0 M CUMBOJIUKY JUISl JI0Ka3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII;

YMEHHUE peuiaTh OMOJIOTMYECKUE 33/7aud, BBISBISATH NMPUYMHHO-CIIEACTBEHHBIE
CBSI3M MEXJy HCCIEeIyeMbIMU OHMOJIOTMYECKUMH MPOLIECCAMU U SIBJICHUSIMU, J€NIaTh
BBIBO/IbI M IIPOTHO3bI HA OCHOBAHUY IIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JTA0OPATOPHBIE M TNPAKTUYECKUE padOThI, COONIOAATH
MpaBuJia Mpy padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTAThb THUIOTE3bl, IMPOBEPITh HX IKCIEPUMEHTATbHBIMU
cpeactBamu, (oOpMysIupys I€llb HCCIEAOBAHUSA, AHAJU3UPOBATH IOJTYYECHHbBIE
pe3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HCCIIEIOBATENIbCKON paboTe mo OHMOJIoTHH,
HKOJOTUU U MEAUIMHE, MPOBOJMMOM Ha 0a3e IIKOJbHBIX HAyYHBIX OOLIECTB, U
myOJIMYHO MPEACTABIIATH NOJYyUYEHHbIE PE3YIbTaThl HA YYEHUUECKUX KOH(PEpEeHIUsX;

YMEHUE OLEHMUBATh JTUYECKHE AacCHEKTbl COBPEMEHHBIX HCCJIENOBAHUNA B
o0jacTu OMOJIOTUM U MEAMLMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE,
HaIlpaBJIECHHOE U3MEHEHNE T€HOMA U CO3/IJaHME TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAaHHBIM BbIOOp Oyaymied npodeccuoHaIbHOM
JesITeIbHOCTU B 00JacTh OWOJIOTHMH, MEIULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SHUCTBA, MHUIIEBON MPOMBINIJICHHOCTH, YIIYyOJIATh IMO3HABATEIbHBIN
MHTEpEC, HANpPABJICHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MPOQPECccCUuu u
MPOJIOJDKEHHE  OMOJIOTMYECKOro  o0pa3oBaHUs B OpPraHM3alUsAX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30oBaHMUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 buonorus kak Hayka 1 PO, SKace
bubnunoreka LIOK
2 XK 2
WIBBIE CHOTCMBI ¥ Hx M3yHCHHC https://m.eds00.ru/88655f50
3 buonorus kneTku 2 0.5
4 XuMHYecKasi Oprauu3anus KIeTKH 10 1 ]I?;I[Ssﬂll;lr?:;(;?rou}; 8655750
5 Crpoenrne u GyHKINHU KICTKU 8 2
5 OOMeH BellecTB U MpeBpalleHnue YHEPTUH B 9 1 PO, SKnace
KIIETKE
7 Hacnencteennas undopmanus u 9 05 bubnuoreka [JOK
peanusanus e€ B KJIIETKE ' https://m.eds00.ru/88655f50
JKu3HeHHBIN MK KIETKH 6 1
Ctpoenue u GyHKIIHH OpraHU3MOB 17 1.5 POII, AKnacc
bu6mmoteka [IOK
10 Pa3mHOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 https://m.eds00.ru/88655f50
11 I'eHeTrka — Hayka O HACIIEJACTBEHHOCTH H ) 05
U3MEHYUBOCTH OPTaHU3MOB '
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1 E;I;?SH/I//I&T:;(::)?%I; 865550
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 1 POII, SKiace
14 I'eneTuka yemoBeka 0.5 bubnunorexa LIOK
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https://m.edso0.ru/88655f50
15 Cenek1usi OpraHu3MOB 4 1
bu6mmorexa [IOK
16 BuortexHonorusa u cuHTeTHUECKAs OMOJIOT S 4 https://m.edso0.ru/8865550
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuectBo yacos DJIEeKTPOHHbIE
Jlara nudpoBbIe
Ne ni/mm Tema ypoka Kontpoabubie IIpakTunueckue p
Bcero u3ydyeHuss  oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
buonorus kak KoMIJIeKCHasi HayKa 1
1 K 1 POIII AKnace
KaK 4acTh COBPEMEHHOT0 00IIeCTBa
2 JKuBble cuCTEMBI M X CBOMCTBA 1
3 YpoBHEBas opraHu3anus )KUBbIX 1 bubnuoreka [JOK
CUCTEM https://m.eds00.ru/88655f50
Hcropust OTKpHITHS U U3YISHUS
4 p p v 1 POIII, SIKmacc
kietku. Kinerounas teopust
Meroasl MOJIEKYJIIPHON U KJIETOYHON
5 ouonorun. [Ipaktuueckas pabora 1 0.5 bubmorexa HOK
P p . ' https://m.eds00.ru/88655f50
«M3yueHne MeTo10B KIETOYHOMN
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Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepeHnuanabHoe
nentpudyruposanue, [1LP)»

16

XUMHUYECKUN COCTaB KJIETKHU

bubnunoreka LIOK
https://m.eds00.ru/88655f50

MI/IHepaJIBHLIe BCIICCTBA KIJIICTKU, UX
Ouosiornyeckas poJib

10

Opranuyeckue BellecTBa KIETKH —
oenku. JlaboparopHast pabora
«OO6HapyxeHHe OEJIKOB ¢ TOMOIIbIO
Ka4eCTBEHHBIX PEAKLIUI»

CaoiicTBa, K1accuuKaius u
¢byHKIMN O6EIKOB

OpraHI/I‘leCKI/IC BCIICCTBA KIICTKU —
JIMIIM ABI

0.5

POIII, AKnacc

bubnunoreka LIOK
https://m.eds00.ru/88655f50

11

Hykneunoseie kucnotel. JITHK u
PHK. JIabopatopnas pabora
«HMccnenoBanne HyKJIEUMHOBBIX
KHCIIOT, BBIIETICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

12

13

14

15

Crpoenue u pynkunu ATO. [Ipyrue
Hykineozuarpudocdarsl (HTD)
CexBenupoBanue JIHK. Meroasl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MIPOTEOMUKHU

Metoabl cTpyKTypHOI OHOJIOTUU

Tunel knetok. [IpokapuoTnueckas

bu6mmorexa LIOK
https://m.eds00.ru/88655f50

POIII, SKimace


https://m.edsoo.ru/88655f50
https://m.edsoo.ru/88655f50
https://m.edsoo.ru/88655f50

KJICTKa

CtpoeHue 3yKapuoTHYECKON KIIETKH.

bub6nmmoreka [IOK
16 [IpakTuueckas padbota «3yueHue 0.5
p N p N i https://m.edso0.ru/88655f50
CBOWCTB KJIETOYHOU MeMOpPaHbI»

17 IToBepXHOCTHBIN anmnapar KIeTKU
OnxHOoMeMOpaHHbBIE OPTaHOWIbI
KiIeTku. [IpakTudeckas padora

18 P P 0.5 PO, AKnace
«M3yueHne MBIKEHUS IIUTOILIIa3MbI B
PACTHTEIBHBIX KICTKAX)

19 Opranuueckue BemecTBa KJIETKH — bubnmnoreka [JOK
YIJIE€BOBI https://m.edso0.ru/88655f50
[ToryaBTOHOMHBIE OpraHOUIBI
KJICTKH: MUTOXOHPHH, TJIACTHIBI.

JlabopaTopnas pabora

20 patop p 0.5 POII, SIKnacce
«HccnenoBanue mia3Moin3a u
JIETIIIa3MOJIHM3a B PACTUTENIbHBIX
KJIETKaX»

21 HemeMOpaHHBIE OpraHOUIBI KJIIETKH bubnmorexa [TOK

P P https://m.edso0.ru/88655f50

22 CrpoeHue u pyHKIMHU Aapa
CpaBHUTEIIbHAS XapaKTePUCTHKA

93 KJIETOK 3yKapHoT. JJabopaTopHas 05 bubmuorexa [IOK
pabora «M3yueHue CTpoeHHs KIETOK ' https://m.eds00.ru/88655f50
Pa3IUYHBIX OPTAaHHU3MOBY
ACCUMMIIAIUS U TUCCUMUISALIAST —

bubnmorexa LIOK
24 JIBE€ CTOPOHBI MeTabomm3Ma. THUIIbl

oOMeHa BemectB. JlabopaTopHas

https://m.eds00.ru/88655f50
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paborta «/3ydeHre KaTamuTHIeCKON
AKTUBHOCTH ()epMEHTOB (Ha IMpUMepe
aMHJIa3bl WM KaTaJasbl)»

@epMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTaboym3Mma.
Jlaboparopuas padota «3yueHnue

25 0.5 POIII, SAKace
(hepMEeHTaTUBHOTO paclIeTICHUs
MepoKCcHa BOJIOPOIa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 Benku-akTuBaTops! U OENKH- Bbu6motexa [JOK
WHTHOUTOPHI https://m.eds00.ru/88655f50

27 ABTOTpOGHBIN THIT 0OMEHA BEIIECTB PoUI, AKnacc

28 dorocuHTE3
Xemocunres. JlaboparopHas pabota

29 «CpaBHeHue npoleccoB (poTocuHTE3a 0.5 bubimorexa LOK

https://m.eds00.ru/88655f50

U XEMOCUHTE3a»
AnHaspoOHBIE OpraHu3Mbl. Buisr

30 opoxenusi. JlaboparopHas pabora bubnuoreka [JOK
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U https://m.eds00.ru/88655f50
TIBIXAHUS

31 AspoOHBIE OPraHU3MBbl. JTaIb
SHEPreTHYecKoro ooMeHa
OHeprust MEMOPaHHOTO I'PaUeHTa

32 npoToHoB. Cunte3 AT®: pabora PO, AKnacc
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro CUHTE3a



https://m.edsoo.ru/88655f50
https://m.edsoo.ru/88655f50
https://m.edsoo.ru/88655f50

Tpanckpunuus — MaTpUYHbIA

bubnunoreka LIOK

34
cunte3 PHK https://m.eds00.ru/88655f50
35 Tpaucsiiust u €€ 3Tarnbl
36 KoaupoBanue amunokucior. Poib Bubmuoteka [JOK
pubocom B OmocuHTe3e Oenka https://m.eds00.ru/88655f50
37 Opranu3zaiys reHoMa y IpoKapuoT U
9yKapuoT
38 ModekyssipHbIe MEXaHU3MbI POIIL STKuace
IKCIPECCHH T'CHOB Y 3YKapHOT
Bupycbl — BHEKJIETOYHBIE (POPMBI
39 KU3HU U O0JINTaTHBIC TTAPA3UTHI. 05
IIpakTuueckas padora «Co3mxanue '
MOJIEIIA BUPYCa»
40 Bupycubie 3360H€BanI/I$I YeIIOBEKa, POIIL STKuace
KUBOTHBIX, PACTCHUI
41 HanoTtexHomoruu B OMOJI0OTHU U bubnuoreka [TOK
MeIUIIMHE https://m.edso0.ru/88655f50
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiii cunte3 JJHK
Xpomocowmsl. JTaboparopHas padbora
44 «IFIs eHHUe X OMOCI:)M HI; FOTE'_))BBIX 0.5 bubmorexa HOK
ye p ' https://m.eds00.ru/88655f50
MHUKpOTIperiapaTax
45 Jlenenue KICTKH — MHTO3
Tuns! knetok. Kapuokunes u
46 0.5 POIII, AKnace

nutokune3. JlaboparopHas padora



https://m.edsoo.ru/88655f50
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«Habmronenne MuTo3a B KieTKax
KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOTIperaparax)»

PerJISII_[I/ISI JKHU3HCHHOI'O UKJIa

47
KJIETOK
48 OpranusMm Kak eIMHOE LEI0e bubamorexa LIOK
P A t https://m.eds00.ru/88655f50
Txanu pactenuii. JlaboparopHas
49 pabota «/3y4ucHHe TKaHeH 0.5
pacTeHuin»
TkaHu )KMBOTHBIX U Y€TOBEKA.
50 Jlaboparopnas pabota «3yuenue 0.5 PO, AKnacc
TKaHEW )KUBOTHBIX)
Oprasbl. CucTeMbl OpraHoB.
bubnunoreka LIOK
17.0151 J1a6 0 n 0.5
aDOPatOpHe pabota (SyHcHie https://m.eds00.ru/88655f50
OpraHoB I[BETKOBOTO PACTEHUS
52 Omnopa Tena OpraHu3mMoB
53 JIBr>KeHHE OpraHu3MOB PO, AAKnacc
o4 [Intanue oprann3sMoB
55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
[MummeBapuTenpHas cHCTEMa YeI0BEeKa
56 JlpIxaHue OpraHu3MoB PO, AKnacc
57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U bubmuoreka [{OK

YCJIO0BCKa

https://m.eds00.ru/88655f50
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58

TpancnopT BeliecTB y OpraHu3MoB

KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX

59 PO, SKace
KUBOTHBIX U YEJIOBEKa
60 Brinenenue y opranu3zmMoB
61 3ammrTa y opraHu3MOB
62 NMMmyHHast cucteMa 4yenoBeka
63 Paznpaxumocts u perynsauus y bubnuorexa [IOK
OpraHu3MOB https://m.eds00.ru/88655f50
I'ymopanbHas perymisiuus u
64 SHJOKPUHHAS CHCTEMa )KHUBOTHBIX U
YeloBeKa
65 @opMBI pa3MHOKEHHUSI OPTaHU3MOB bubmmorexa LIOK
PMBLP P https://m.eds00.ru/88655f50
66 [TonoBoe pa3zMHOXkEHUE
67 Meiio3
I'amerorenes. O6pazoBaHue u
pa3BUTHE MOJIOBBIX KIIETOK.
68 Jlaboparopuas padota «/3yueHue 0.5 PO, AKnacc
CTPOCHUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»
69 WnauBuayanbHOe pa3BUTHE bubmuoteka [JOK

OpraHnu3MOB — OHTOI'CHE3

https://m.edso0.ru/88655f50
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70

3akJajKa OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB

71

Poctu Pa3BUTHUC ) XKUBOTHBIX.
Jlaboparopnas pabota «BrisBicHHe
MIPU3HAKOB CXOJICTBA 3apO/IbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/88655f50

72

73

74

PazmHoxeHue 1 pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA
TCHCTUKH KaK HayKU

OcHOBHBIE IOHATHUS U CUMBOJIBI
reHeTuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00BEKT
TCHETHYCCKUX UCCIICTOBAHMIT»

0.5

0.5

POIII, AKnacc

bubnunoreka LIOK
https://m.edso00.ru/88655f50

75

76

3aKOHOMEPHOCTU HACIEIOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [IpakTuueckas pabota
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKpPEIUBAHUS Y
po30¢uis"

]_II/ITOJ'IOFI/IIIGCKI/IC OCHOBBI
MOHOI' I/I6pI/II[HOTO CKpCHIMBaHUA

0.5

bu6mmoteka [IOK
https://m.edso00.ru/88655f50

77

78

AHanmm3upyolee CKpeuBaHue.
Henosnnoe nomuanpoBanue
JIMrubpuiHoe CKpeuBaHue.
[IpakTuyeckas padora «M3yuyeHue

0.5

PO, SIKmace

bubnmorexa LIOK
https://m.eds00.ru/88655f50
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Pe3yabTaTOB TUTUOPUIHOTO
CKpEIIMBAHUSA Y APO30(PHITBI»

uTosornyeckne 0CHOBBI

bu6mmoreka [IOK

79
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edso0.ru/88655f50

80 CuermuieHHOE HaclIeI0BaHHE
MIPU3HAKOB

81 XpoMocoMHas Teopust Bubmuoteka [JOK
HACJIEICTBEHHOCTH https://m.eds00.ru/88655f50

82 ['eneTtuka momna

83 I'eHoTHO Kak HeJIOCTHAS CUCTEMA
I'enernyeckuii KOHTPOJIb PA3BUTHS Bbu6moreka [JOK

84 .
pacTeHuH, ’KUBOTHBIX U YEJIOBEKA https://m.eds00.ru/88655f50

85 N3MeHUYnBOCTH MpU3HAKOB. BHibl
U3MECHUYUBOCTH

86 MonudukarnronHas N3MEHIHBOCTh
BaprannoHHBIN psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas padota
«HMccnenoBanue 3akOHOMEPHOCTEN

87 ROTOMED 0.5 POILI, SIKnace
MOIA(DHUKAITIOHHON H3MEHUNBOCTH.

[TocTpoeHue BapHaIliOHHOTO psifa U
BAPUALIMOHHON KPUBON»

38 ['eHoTHTIMYECKAsT H3MEHYNBOCTb. bubmuoreka [{OK
KomOuHaTtnBHAS H3MEHIHBOCTD https://m.eds00.ru/88655f50
MyTtannoHHast U3MEHYUBOCTb.

89 [IpakTuyeckas pabora «MyTtanun y 0.5

Tpo30¢ Bl (Ha TOTOBBIX
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MUKpOIpernaparax)»

90

91

92

93

94

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DJMUTeHETHKA U
SMINUT'CHOMHKA

I'eneruxa yenoseka. [IpakTudeckas
pabora «CocTaBiieHHEe U aHAIH3
POIOCIOBHOI»

MeTtoasl MEAUIIMHCKON TEHETUKHU

3HaueHHue MeﬂHHHHCKOﬁ T'CHCTHUKH B
IpcaAOTBpAICHUN U JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHMI YeI0BEKa

OCHOBHBIE TIOHATHUS CEJIEKIIHH.
Jlaboparopnas pabota «3yuenue
COPTOB KYJbTYPHBIX PACTCHHI U
MOPO/T JIOMAITHHUX JKUBOTHBIX)

0.5

0.5

bub6mmoreka [IOK
https://m.edso00.ru/88655f50

POII, SIKnacce

bubnunoreka LIOK
https://m.eds00.ru/88655f50

95

MeToapbl CEeNeKIMOHHOM paboTHI.
JlaGopatopnas pabora «3yueHue
METO/IOB CEJIEKIIUN pacTeHUIl»

0.5

96

JIOCTHKEHHUSI CEJIEKIIUU PACTEHHUN U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHUI»

bu6mmorexa LIOK
https://m.eds00.ru/88655f50

97

98

COXpaHCHI/Ie, N3YUCHUC U
HCITIOJIB30BaHHUEC I'€CHCTUYCCKUX

pecypcoB
brotexHonorus Kak Hayka U OTpacib
npousBojcTBa. [IpakTuueckas pabora
«M3yueHnue oObEKTOB

0.5

POIII, SAKimacc
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OUOTEXHOJIOTUU

99 OcCHOBHbBIE HaINlpaBJICHUS 1 bu6muoreka [IOK
CUHTETHUYECKOH Onosioruu https://m.eds00.ru/88655f50

100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1 POII, SAKnacc

but6mmoreka [IOK

101 MeuuHcKue buoTexHosors 1 https://m.eds00.ru/88655f50
PesepBubiii ypok. [loBTOpeHue,

102 . 1
000011eHNe, CHCTEMATH3AIMS 3HAHUN

OBILIEE KOJIMYECTBO YACOB I1O0 102 135

I[TPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* buonorus, 10 xnacce/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue; noxa penakiueii [Taceunnka B.B.,

AximonepHoe o6miectBo «M3marensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

l.Anunbrasunos, I'. 3. DnekTpoHHOE MeToAMUecKOe TTocoOue «Opranusaius yrnpasieHusl MeIarorudeCKiuM mpoieccom B

MKII» / T'. 3. Aqunerazunos. — UIIK ITPO BKO, 2003 [Qnekrponnsiii pecypc]. — URL: http://nsportal.ru/

sites/default/files/2012/5/tehnologii upravileniya pedagogicheskim_pro-cessom.ppt (zara oopamenus : 16.02.2013).

2. AkniepoBa, U. A. Ypoku Ouosoruu no yueoHo-meronndeckomy komiuiekty H. Y. Conuna «buonorus» / 1. A.
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AxnepoBa. — Mockasa : JIpoda, 2005. — 288 c.

3. ApOy3oBa, E. H. 'ene3uc yueOHbIX U3IaHUM 0 METOIMKE TIpernoiaBanus ouojoruu : MmoHorpadus / E. H. ApOGy3oBa. —
Owmck : 3n-Bo OMITIY, 2008.— 214 c.

4. ApOGy3oBa, E. H. KonctpyrnpoBanue u npuMeHEHUE KOMIUIEKCOB CPEICTB 00yUYEHUS JJIsl METOIMUECKOU MOATOTOBKU
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5. ApOy3oBa, E. H. KorctpyupoBanue yueOHO-TI03HABATEIbHBIX 3314 I Pa3HBIX TUMOJOTUUYECKUX TPYII yHaIIuxcs :
muc ... kaua. nex. Hayk / E. H. ApOy3oBa. — Omck, 1998. — 150 c.

6. ApOy3oBa, E. H. [IpoektupoBanue pedaekCUBHON CHCTEMBbI 00yUCHHS ¢ TPUMEHEHHEM HHHOBAIIMOHHOTO y4eOHO-
METOJNYECKOr0 KOMILIEKCa 10 METOAMKE 00yUeHHS OMOJIOTHH: duC. ... 1-pa ned. Hayk : 13.00.02 / E. H. ApGy3oBa. —
Mocksa, 2015. — 415 c.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

PEII






