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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydyeOHomy mpeamery "buonorus" (mamee - OWONOTHs) Ha YpOBHE
cpenHero obmero oopazoBanus pazpaborana Ha ocHoBe DeepanbHOro 3akoHa ot 29.12.2012
No 273-®3 «O06 obpazoBannu B Poccuiickoit ®enepanumny, ®I'OC COO, Konuenmwu
npenofaBaHus yueOHoro mnpeamera «bHOJOrHS» M OCHOBHBIX MOJOXKEHUH (enepanbHOit
paboueit mporpamMmbl BOCIIUTAHHUSL.

VYuebnsiii nmpeamer «buonorus» yrimyonéuanoro yposus uzyudeHust (10-11 xmaccer)
ABIIIETCS OJHUM U3 KOMIIOHEHTOB MpeAMETHON obnactu «EcTecTBeHHO-HAYYHbIE
npeametsl». CormacHo mnonoxeHusM DPI'OC COO mnpoduiibHbIE y4ueOHBIE TMPEIMETHI,
M3ydaeMble Ha yrIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnranuu o0ydeHus: Ha
YPOBHE CpEIHEro o0IIero 00pa3oBaHMs U MPU3BAaHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CpEAHHM OOMIMM, CPEAHUM MPOPECCHOHATBHBIM U  BBICIIUM
oOpazoBanueM. B TO >xe BpeMs KakIblil W3 ATHX Y4YEOHBIX NPEIMETOB JOJKEH OBITh
OpPUECHTHPOBAaH Ha TMPUOPUTETHOE pEIICHHE O00pa30oBaTEIbHBIX, BOCIMUTATEIBHBIX U
Pa3BUBAIONIMX 3314, CBS3aHHBIX ¢ MpodoprueHTanneil 00yJaronmxcs U CTUMYIUPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIacTH HAYYHOTO 3HAHHS, CBA3aHHOTO C OMOJIOTHEH, MEIUIINHOM,
9KOJIOTHEH, ICUXOJIOTHEH, CHOPTOM MJIM BOSHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mpeamery "buonorus" naér npeacTtaBieHUE O UETH U
3aJadax M3ydeHus: yueOHoro npeamera «buonorus» Ha yriryOIEHHOM ypOBHE, OINpENeNsieT
o0s3aTenpHOe (MHBAPUAHTHOE) MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUPOBAHHE IO
pa3zenaMm W TeMaM, paclpeielieHHe IO KiaccaM, PEKOMEHIYeT IOCIeI0BaTeIbHOCTD
U3y4eHUsl Y4eOHOro MaTepHayia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKU Y4eOHOT0 Tpoliecca, BO3pacTHBIX 0COOEHHOCTEHW oOydwaromuxcsi. B mporpamme mo
OMOJIOTUM peau30BaH MPHUHIMI TPEEMCTBEHHOCTH C HM3yuYeHHEM OHOJIOTMHM Ha YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHus, Onarojgaps 4eMy MpOCMaTpUBAeTCs HANpaBICHHOCTh Ha
MOCTEAYIOIee pa3BUTHE OUOJOTMUYECKUX 3HAHUM, OPHEHTUPOBAHHBIX Ha (HOpPMHpOBaHHE
€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, KOJOTHYECKOTO MBINIIEHHS, MPEICTaBICHUN O
3/10pOBOM 00pase *KHU3HHU, Ha BOCIIUTaHNE OEPEXHOT0 OTHOIIEHUS K OKPY’KaoIlel MPUPOAHOI
cpene. B mporpamMme mo Ouonioruu Takke MOKa3aHbl BO3MOXKHOCTH y4€OHOrO MpeaMmeTa
«buonorus» B peammzaumuu TpedoBaHuit PI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM,
METaIpeAMETHBIM U MPEIMETHBIM pe3yJibTaTaM OO0y4YeHUS U B (POPMHUPOBAHWU OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENIbHON JESTEIbHOCTH OOYYaloUIMXCs MO OCBOCHHUIO COJAEp KaHUA
Ouosornyeckoro oopazoBaHus Ha YpOBHE CpeIHEro ooiiero oopa3oBaHusi.

Y4eOuslii npeamet «bronorus» Ha YPOBHE CpeIHEro o0IIero 0opa3oBaHus 3aBepIiaeT
Ouonoruyeckoe oOpa3oBaHME B IIKOJE€ M OPUEHTHUPOBAH Ha paclIUpeHHe U YriayOseHue
3HAHWI 00YJaroNuXCsl O JKUBOU MPHUPOE, OCHOBAX MOJICKYISIPHOM U KJIETOYHON OMOJIOTHH,
AMOPHUOIIOTUN 1 OMOJIOTHH Pa3BUTHS, TEHETUKH, CENIEKIINH, OMOTEXHOJIOTHUH, SBOIOIIHOHHOTO
YUEHHS U KOJIOTHH.

Uzyuenue yueGHOro npeamera «buonorus» Ha yriyOJeHHOM ypOBHE OPUEHTHUPOBAHO
Ha TIOJITOTOBKY O0YYaIOMIMXCS K MOCTIEAYIOMEMY TTOJTYISHUIO OMOJIOTHYECKOT0 00pa30oBaHus
B BY3aX U OpraHU3alUiX CpeIHero mnpodeccuoHaIbHOrO o0Opa3oBaHus. OCHOBY €ro
COJIEp’KaHUsl COCTABIIIET CHCTEMa OMOJNOTUYECKUX 3HAHUM, MOIYYCHHBIX NPU H3YUCHHH
00y4JaroIMMHUCS COOTBETCTBYIOLUX CHUCTEMATHUECKUX pa3/ielioB OHOJOTHMM Ha YPOBHE
OCHOBHOTO obOmero oopaszoBanus, B 10—11 kimaccax 3Tu 3HaHUS MOIy4alOT pa3BuUTHE. Tak,
pacmiipeHbl W YrIIyOJIeHbl OHOJOTHYECKHE 3HaHUS O pACTEHHSX, JKUBOTHBIX, TphOax,
OaKTepusx, OpPTraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKU3HHU, JOMOJHUTEIHHO
BKJIIOUEHBI OWOJIOTMYECKHE CBEIEHUS MPHUKIAJHOTO U IOHCKOBOIO XapakTepa, KOTOphIE

MO’KHO MCIIOJIb30BaTh KaK OPUEHTUPHI AJIs MOCIeAyrolero Bpidopa npodeccuu. BozmoxHa
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TaKXe MHTerpanusi OMOJOrMYECKUX 3HAaHUH C COOTBETCTBYIOIMMH 3HAHUSAMU, OJTYYEHHBIMU
00y4aromuMUCS MPH U3YYeHUH (PU3HKH, XUMUH, Treorpaduu 1 MaTeMaTHKH.

CrpykTypa mporpaMMel o yueOHoMy mpeamery "buonorus" orpaskaer CHCTEMHO-
YPOBHEBBII U ABOJIOLMOHHBIN MOAXOJbl K N3yueHHto Ouosoruu. CoriacHo UM, U3y4aroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIe JUI JKMBBIX CHCTEM pPa3sHOI'O YPOBHS
OpraHu3aliy, SBOJIONUH OPraHUYECKOro MHpa Ha 3emie, COXpaHEHHS OHOJIOTMYECKOTro
pa3zHooOpa3us miuaHeTsl. Tak, B 10 kiacce n3ydaroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOMN
O6uosornu, 3MOpHUOJIOTUM U OMOJIOTHM Pa3BUTHS, T€HETUKHU U CEJIEKLHU, OMOTEXHOIOTUU U
CHUHTETUYECKOM OHOJOrMM, aKTYaJIM3UPYIOTCS 3HaHMS OOydaroumuxcs 1o OOTaHUKE,
300JI0TUH, aHATOMUH, (U3MOJIOTHH uenoBeka. B 11 kiacce m3ydaroTcs 3BOJIIOLMOHHOE
y4eHHUe, OCHOBBI IKOJIOTHH U y4eHHUe 0 onocdepe.

VYuebublil npenmer «buosnorus» npu3BaH 00€CIEYUTh OCBOEHHE OO0YYarOIMMUCS
OMOJIOTMYECKUX TEOPHM M 3aKOHOB, MJEH, MPUHIMIIOB W IpaBWJ, JEXKAIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, 3HAHUH O CTPOCHHH, MHOTOOOpa3nuu U
0COOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJISIIHU, OMOILEHO03a, SKOCHCTEMBI, O BBIIAIOLINXCS
HAYYHBIX JIOCTH)KEHUAX, COBPEMEHHbBIX MCCIEJOBAHUAX B OMOJIOIUHU, IPUKIIAJHBIX aCHEKTax
Ouosnornyeckux 3HaHui. J{s pa3BUTHSA U noiepKaHus HHTepeca 00yJaroIuXxcst K OM0JI0run
HapsIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHUECKOTO MaTepraia B COEPKaHUH MPOTPaMMBbI
1o OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPWEH CTAHOBJICHUS W PA3BUTHSA TOH WU
UHON 00JIacTH OMOJIOTMH, BKJIQJOM OTEUECTBEHHBIX M 3apyOeXHbIX YUEHBIX B pELICHUE
BOXHEHIINX OMOJIOTHYECKUX U 3KOJIOIMUYECKUX MPOOIEM.

Llens wm3ydenus ydyeOHoro mnpenmera «buomorus» Ha yriryOnEéHHOM YpOBHE —
OBJIa/ICHUE 00YJAFOIIMMUCS 3HAHUSMU O CTPYKTYPHO-()YHKITHOHAIEHOW OpTaHNU3aINH )KUBBIX
CHCTEM pa3HOTro paHra M MpHoOpeTeHne yMEHUH HCI0JIb30BaTh 9TH 3HAHUS B ()OPMUPOBAHUU
UHTEpeca K OINpenenéHHOW o0nacT NpodeCCHOHATBHONW JeATENIbHOCTH, CBS3aHHOM C
Ouonoruedl, WM K BBIOOPY y4eOHOro 3aBefCHUs JUIS TNPOJOJDKEHUS OHMOIOTHYECKOro
oOpazoBaHus.

HocTmwkenne nenn wu3ydeHus ydeOHoro mpeamera «buomorus» Ha yriayOonEéHHOM
YpOBHE 00€CIIEeUNBAETCs PELICHUEM CIeIYIOIUX 3a/1au:

OCBOCHHME OOYyYalOIIMMUCS CHUCTEMBbl OHOJIOTHYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIENIINAX, THITOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPaBHJIaX,
COCTABIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHUX CHCTEM (KJIETKAa, OpraHu3M, MOMYJIALus,
BUJI, OMOTre0IeH03, Orocdepa); O BBIIAIOIIMXCS OTKPBHITUSAX U COBPEMEHHBIX MCCIIEAOBAHMIX
B OMoOJIOTHH;

O3HAaKOMJICHWE OOyJaroImuXxcs C METOAaMH TO3HAHWS KUBOW  TPUPOJIBL:
UCCIIEIOBATEIILCKUMH  METOAAMU OHOJIOTHYECKUX HayK (MOJIEKYJISPHOH M KJIETOYHOU
O6uonoruu, >MOpUOIOTUN U OMOJIOTHH PA3BUTHS, T€HETUKU U CEJEKLINU, OMOTEXHOJIOTUU U
CHHTETHUYECKOW OWOJIOTHH, TAICOHTOJIOTHH, O3KOJOTHH); METOJaMH CaMOCTOSITEIHHOTO
MPOBECHUS OMOJOTHYECKUX HCCIEOBAaHUN B JlabopaTopu W B Tpupoje (HaOIIOACHUE,
U3MEpEHUEe, SKCIEPUMEHT, MOCITUPOBAHUE);

OBJIa/ICHUE O0YYAIOIMMUCS YMEHUSMHU: CAMOCTOSATEIbHO HAXOUTh, aHAIU3UPOBATh U
HCITOJIh30BaTh OMOJIOTUYECKYIO nHpopmaIuio; MTOJIB30BATHCS OMOJIOTHYECKOU
TEPMUHOJIOTHEH M CUMBOJMKOW; YCTAHABIMBATH CBSI3b MEXIY Ppa3BUTHEM OHMOIOTUU H
COLMAIbHO-9KOHOMHYECKUMH M HKOJOTHUECKUMH MpoOJIeMaMu YeJI0BEYECTBA; OILICHUBATH
MOCJIEACTBHSI CBOEH IEATENbHOCTH IO OTHOLICHHIO K OKpY)KalolleW NpUpOAHON cpere,
COOCTBEHHOMY 37I0POBBIO U 3JI0POBBIO OKPY)KAIOIIUX JTFOJIEH; 0OOCHOBBIBATh M COOJIIO/IATh

Mepbl MPOPUIAKTUKY MHPEKIMOHHBIX 3a00JieBaHUM, MpaBHJa IMOBEACHUS B MPHUPOAE U
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obecrieueHus 0€30MacCHOCTH COOCTBEHHOM JKU3HEAEATEIbHOCTH B UYPE3BbIUAHBIX CUTYALMIX
IOPUPOJHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC Hay4YHbBIC
OTKPBITHS B 00J1aCTH OUOJIOTHH;

pasBUTHE y OOY4YaIOLIMXCA HHTEUIEKTyalbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
Ipolecce 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUAMU U COBPEMEHHBIMHU UCCIIEOBAaHUAMU B
OMoJIOTHH, pelIaeMbIMH €10 MPOOIeMaMH, METOAOJIOTHEH OMOJIOTHYECKOTO MCCIeIOBAHMUSA,
IPOBEJCHUS OKCIIEPUMEHTAJIBHBIX HCCIEIOBaHUM, pELIEHUs OHOJOTrMYecKUX 3ajad,
MOJIEJINPOBAHMS OMOJIOrMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y 00YyJaroIuXCcsl IEHHOCTHOTO OTHOILIEHMSI K KMBOM IPUPOJIE B LIEJIOM U K
OTHENbHBIM €€ O00bEeKTaM M SBICHUSAM; (OPMHPOBAHUE SKOJOTHMUECKOW, T€HETHUYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYphl IIOBEACHUS B IPUPO/IC; MHTETPAIlUN €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpereHue 00yJaroImuMucs KOMIIETEHTHOCTH B paLroOHaIbHOM
IPUPOJIONOIL30BaHUU (COONIOICHUE TpPaBUl MOBEAECHUS B MPUPOAE, OXPAaHbl BUJIOB,
9KOCUCTEM, OMoc(hepbl), COXpaHEHUH COOCTBEHHOTO 3I0POBBS U 3/I0POBBS OKPY)KAIOIIHX
monel (cobmromeHuss Mep NpoPUIAKTUKH 3a0oJieBaHWi, oOecredeHue Oe30IacHOCTH
AKHU3HEIEATEIIbHOCTH B UPE3BBIYAWHBIX CUTYALUSAX MPUPOIHOTO MU TEXHOICHHOT'O XapaKTepa)
Ha OCHOBE MCII0JIb30BaHMsI OMOJIOTMYECKUX 3HAHUNM U YMEHUI B IOBCEIHEBHOM JKU3HU;

CO3J1aHHME YCJIOBMM JJIi OCO3HAHHOrO BbIOOpa OOYYAOIIMMMCS WHAUBUAYAJIbHOMN
00pa30oBaTeNbHONW TPAEKTOPUH, CIIOCOOCTBYIOIIEH MOCHeayomeMy MNpo(hecCHOHAIbHOMY
CaMOOIIPEJICNIEHUIO, B COOTBETCTBUU C MHJMBUAYAJIbHBIMU MHTEpECAaMH U MOTPEOHOCTIMHU
peruoHa.

OO1iee ynClIo 4acoB, OTBEACHHBIX HA M3ydyeHUE OMOJIOTMU Ha YriayOJIeHHOM ypOBHE
cpenuero obiero oopasosanus, cocrariseT B 10 kimacce — 102 yaca (3 yaca B Heeno).

Ot0op oOpraHu3alMoOHHBIX (OpPM, METOAOB M CpPEACTB OOy4YeHHs OMOJIOTUH
OCYILECTBIISICTCS C YUETOM CHEM(PUKH €ro CoJepkKaHNs U HAIIPaBJIEHHOCTH Ha MPOJIOJKEHHE
OHOJOrNYEeCKOro 00pa3oBaHusl B OpraHU3alUsAX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIETO
oOpazoBaHuUs.

O0s3aTenbHBIM yCI0BUEM ITPH 00y4eHUH OMOJIOTHH Ha YrilyOJIEHHOM YPOBHE SIBIISETCS
npoBesieHue JabopaTOpHBIX M TMpakTHueckux pabor. Takke ydactue oOydaroumuxcs B
BBIMIOJTHEHUHM TPOEKTHBIX M Yy4eOHO-HMCCIEI0BaTENbCKUX paboT, TeMaThKa KOTOPbIX
OTpEENAETCS YUYUTEIEeM Ha OCHOBE MMEIOUIMXCA MaTepHallbHO-TEXHUYECKHX PECYPCOB U
MECTHBIX PUPOAHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue TPOrpaMmbl, BBIIEIEHHOE KYPCUBOM, HE BXOJUT B THPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHast OHMOJIOTHS — KOMIUICKCHAs Hayka. KpaTkast uctopusi pa3BuTusi OMOJIOTHH.
buonoruueckue Hayku U u3ydaemble UMM MpoOsieMbl. OyHIaMEHTaNbHbIE, MPUKIATHbIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3naueHue OMoJoruu B (POPMHUPOBAHUH COBPEMEHHOUN €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. llpodeccun, cBs3anHple ¢ Ouosorueil. 3HaYeHHE OWONOTHH B MPAKTUYECKOU
JEATEIbHOCTH YEJOBEKA: MEJIULIMHE, CEIbCKOM XO3SHCTBE, MNPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. apsun, V. ['apsei,
I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, 1. . Meunukos, H. U. Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner w cxembl: «CBsi3p OWONOTMH ¢ JPYyrUMH  Haykamu», «Cucrema
OMOJOrMYECKUX HAYK).

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak mpeamer u3ydeHus Ouonoruu. CBOMCTBA >KUBBIX CHUCTEM:
€IMHCTBO XHWMHMUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CJIOXHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTAaHH3allUsl, CaMOBOCIPOW3BEICHUE,
pa3ipaXXuMOCTh, U3MEHYMBOCTh, POCT U pa3BUTHE.

VYpoBHU OpraHu3anuy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBI,  TOMYJALWOHHO-BUJIOBOM,  HIKOCHUCTEMHBIN  (OMOreol€eHOTHYECKUIA),
ouocdepusiit. [Iporeccrl, mpoucxoasiue B )KUBbIX cucTeMax. OCHOBHBIC TPU3HAKHU KUBOTO.
Kuznb kak Gopma cyiiecTBoBaHusS MaTepuu. Hayku, n3ydaronine >KuBble CHCTEMbI Ha pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIx cucteM. Meroasl Ouosiorndeckoit Hayku. Habmtonenue, usmepenue,
AKCIEPUMEHT, CHUCTEMaTu3alus, MeTaaHanu3. [loHATHE O 3aBUCHMMONl W HE3aBUCHUMOMU
nepemeHHoi. IlnanupoBanne skcriepumenta. [loctaHoBka M mposepka rumnote3. Hynesas
runore3a. [lonarue BbIOOpKH U €€ MOCTOBEpPHOCTh. Pa3dpoc B OMOIOTHYECKHX JTaHHBIX.
OueHka JOCTOBEPHOCTH MOJYUYEHHBIX pPE3yabTaToB. [IpUuMHBI HCKaXEHUS PE3yJIbTATOB
sKcriepuMenTa. [IoHsATHE CTAaTUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuiel 1 cxembl: «OCHOBHBIE TPHU3HAKUA JKU3HH», «BUONOTHYECKUE CHUCTEMBI»,
«CBolicTBa JXKMBOM Marepumn», «YPOBHU OpraHuU3alUu >KUBOH mOpupoabD», «CTpoeHue
AKUBOTHOW KJIETKH», «TKaHU )KMBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEUYECKOTO OpPraHU3Ma,
«buoreorienos», «buochepan, «MeTopl H3ydSHHS! JKUBOU MPUPOIBI».

O6opynoBanue: mabopaTopHOEe OOOpYIOBaHUE Uil TPOBEIACHUS HAOIIOJCHU,
U3MEPEHUM, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnoyib30BaHUE PA3TIUYHBIX METOJOB MTPU U3YUYECHHUH KUBBIX
CHUCTEMN.

Tema 3. buojorusi KjieTrkun



Knerka — cTpyKTypHO-(yHKIIMOHATIbHAS €IUHULIA )KUBOTO. VICTOPHS OTKPBITHSI KIETKH.
PaGotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

Metonabl MOJNEKYJISIpHOW M KIETOYHOM OMOJIOTMU: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes, METoI MEYEeHbIX aTroMoB, AupdepeHLualbHoe LEHTPU(YTupoBaHHE,
KyJbTUBUPOBAHUE KIIETOK. M3yueHue ukcuposanHulx Kiemox. DIEKTPOHHAS MUKPOCKOTIHSL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl u cxembl: «CBETOBOM MUKPOCKOI», «DJIIEKTPOHHBIA MUKPOCKOI», «McTopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

O0bopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl PACTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaTIbHBIX KIETOK.

IIpakTnyeckas padora «/3yueHre MeTo 0B KJIETOYHOH Onosoruu (Xpomartorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyruposanue, [1ILIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMUKpO3JIEMEHTHl. Bona u eé
pOJIb KaK paCTBOPUTEIIS, PEAreHTa, Y4aCTHE B CTPYKTYPUPOBAHUM KIIETKH, TEILUIOPETYJIALMH.
MuHepanpHble BellleCTBa KJIETKH, UX Ouosornyeckas poib. Poiab KaTHOHOB M aHHOHOB B
KIIETKE.

Opranuyeckue  BellecTBA  KJIETKU.  buosormdeckue — nonumepsl.  benkn.
AMHMHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€sIKkoBoOM MoJiekyibl. [lepBuunas cTpykTypa
Oenka, menTuHas cBs3b. BropuuHas, TpeTHuHas, YeTBEPTUUHAs CTPYKTYpHL. JleHaTyparus.
CgoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckue GyHkiumn 6enkoB. [lpuonui.

VYraeBoasl. MoHOCaxapuabl, AUCAXapH/Ibl, OJIMTOCaXapubl U nonucaxapusl. O0mui
IUIaH CTPOEHUS U (PU3MKO-XMMHYECKHE CBOMCTBA YIieBOoAOB. buonormueckue ¢GyHKIUN
YIJIEBOJOB.

Jlununel.  T'mapodunbHO-TuapodoOHBIe  cBoiicTBa. Kiaccupukanus aunuaos.
Tpurnunepunasl, Gochomunuapl, BOCKH, CTEpouJbl. buonornyeckue ¢GyHKUMU JTUITHIOB.
OO0urme cBoiicTBa OMOJOrMUECKUX MEMOPaH — TEKy4YecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Crpoenne nykinennoBsix kucnot. Hykneotuast.
[Tpuniun xommiaementapHocty. [lpaBuno Yapragda. Ctpykrypa JJHK — nBoiinas cniupaib.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buasr PHK. @ynkunun PHK B kietke.

Ctpoenne wMonekynsl AT®. Makposprudeckue cBsizu B Mosekyine ATO.
buonornueckue Qpynkunn AT®. BoccraHoBieHHbIE TEPEHOCUNUKH, UX (YHKIIMH B KIIETKE.
Hpyeue wnyxneozuompugocghamor (HT®). CexenupoBanue JHK. Memoowr ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouonorus: ouoxumMuyeckrue u 6uodpusnveckre uccie0BaHus cocTaBa u
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMonekyn. Moodenupoeanue cmpykmypol u @yHKYu
Ouomonexyn u ux komniexkcos. KomnvromepHulii Ou3aiin u Op2anuiecKutl CUHme3 OUOMONEKYl
U UX HenPUPOOHBLIX AHANO208.

JeMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, @. CaHrep,
C. lIpy3unep.

Huarpammsl:  «PacnipeneneHue XUMHYECKUX DJIIEMEHTOB B HEXHBOM IIPUPOLAER,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



TabGmuuel u cxemsl: «[leproguueckas TabaUIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJIBI», «BermiectBa B cocTaBe OopraHu3MoBy», «CTpOEHHE MOJEKYNbl Oenkay,
«CTpyKTYpbl 0€IKOBOM MOJEKYNbI», «CTpOoeHHE MOJIEKYI YIiIeBOA0B», «CTpOeHHE MOJIEKY
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MONEKyIbl ATD.

OO6opynoBaHue: XUMHUYECKas IOCYy1a U 000pyL10BaHHE.

JlaGopaTopnas padora «O0HapykeHHe OEIKOB C TOMOIIBIO KAUeCTBEHHBIX PEAKIIUN».

JlabopaTopnass pabGora «lccinenoBaHue HYKIEMHOBBIX KHCIIOT, BBLICICHHBIX W3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

THIbI KIETOK: DyKapHOTHUYECKast M pokapuoTndeckas. CTpyKTypHO-(yHKIIMOHATBHBIE
00pa3oBaHus KJIETKH.

CtpoeHne NpOKApUOTHYECKON KiIeTKU. KierouHas creHka OakTepuii W apXew.
OcobeHHOCTH CTPOEHUs reTepoTpo(HON U aBTOTPO(PHOI MPOKAPHUOTHUECKUX KIETOK. MecTo
U pOJIb IIPOKApUOT B OMOLIEHO3aX.

CrpoeHrie u (QYHKUMOHHPOBAHHE DJYKApPUOTHYECKOM KIeTKH. [lmazmarnyeckas
meMmOpaHa (mnazmainemma). CTpykTypa Iula3MaTHuecKo meMOpanbl. TpaHCHoOpT BeliecTB
yepe3 IUIa3MAaTUYECKyl0 MeMOpaHy: maccuBHbIN (auddysus, obneruéHHas auddysus),
AaKTUBHBIM (NIEPBUYHBIM M BTOPUYHBIM aKTUBHBIA TpaHcnopT). IlomymponuniaeMocTsb
meMmOpanbl. PaboTa HaTpuii-KalueBOro Hacoca. OHJOIMTO3: THHOIMTO3, (haromuTos.
Ok3ouuTo3. Knerounas crenka. CTpykTypa u QyHKIMH KJIETOYHOM CTEHKU pacTeHH, IpuOoB.

[Muronnnasma. Lluro3ons. Llurockener. [IBumxenue nuromnazmbl. OpraHouibl KIETKU.
OpHoMeMOpaHHBIE OpraHOWABI KIETKH: H»Hpomazmaruyeckas cerb (OIIC), ammapar
["onb1Ku, TM30COMBIL, UX CTPOEHUE U QYHKIMH. B3anMOCBs3b 0THOMEMOPAHHBIX OPTaHOUIOB
kiaeTku. CTpoeHue TpaHyJIsipHOTO peTukynyma. Mexanusm nanpasnenus oenxog ¢ IIIC.
Cunte3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['nmaakuii (arpaHyssipHBI)
sHJOMIa3MaTHueckuii  petukynym. CekpetopHas  ¢yHkuus anmapata  [ombJoku.
Mooudghuxayus 6enxos ¢ annapame I onvoocu. Copmuposka 6enkos 6 annapame I 01v0xcu.
TpancnopT BemecTB B KiIeTKe. Bakyonn pacTuTenbHbIX KileTok. Kirerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOM[IbI KJIETKU: MUTOXOHAPUH, TUIACTUIBL. [Ipoucxooicoenue
mumoxonopuu u niacmuo. Cumouocenes (K.C. Mepexckosckuil, JI. Mapzynuc). CTpoeHue u
GYHKIIMM MHUTOXOHApPUM M miacTuia. llepBuuHble, BTOPUYHBIE M CIOXKHBIE ILIACTH[BI
(OTOCUHTE3UPYIOUINX SYKapUOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JEMKOMIACTHI BBICIINX
pacTeHUN.

HememOpannbsie opranounasl kietku CrpoeHne W (YHKIMH HEMEeMOpaHHBIX
OopraHouioB KieTku. Pubocomsel. [lpomeosxcymounvie ¢uramenmor. MukpoduiaMeHTHI.
Axmunosvle  mukpogunamenmol.  MpbllIEUHBIE  KIETKU. AKMuUHOBble  KOMHOHEHMbl
HemblueyHvlx Kiemox. Mukporpybouku. Knertounsiii nentp. CTpoeHue W JABHXKEHHE
KTYTUKOB W pecHHuYeK. MukporpyObouku  nuromiasmel.  Llentpuons.  benku,
accoyuupoganmvle ¢ MUuKpoguiamenmamu u muxpompybouxamu. Momopmvie benxu.

Anpo. Obonouka sipa, XpOMaTHH, KapHoIIa3Ma, SAPHIIIKH, UX CTPOEHUE U (QYHKITHH.
S nepHsblii 6enKxoBbIi MaTpHKC. [IpocTpaHCTBEHHOE pacoNOKEeHNE XPOMOCOM B HHTEP(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. belnku XxpoMaTuHa — TUCTOHBL. JJunamuxa s0epHoll
06on0uKku 8 Mumo3se. HoepHulii mpancnopm.

Knerounsle BkimtodeHus. CpaBHUTENbHAs XapaKTePUCTUKA KIETOK JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.



Tabmumpl 1 cxembl: «CTpoeHHE dYKapUOTHYECKON KIIeTKN», «CTpoeHue >KUBOTHOM
KieTkny», «CTpoeHHE pacTUTENbHON KIETKH», «CTpOCHHE MHUTOXOHAPUMY, «Sapoy,
«CTpoeHue MPOKAPUOTHUECKOU KIETKU».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl pacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «3ydeHrne CBONCTB KJIIETOYHONH MEMOpPaHBD».

JlaGoparopnass paGora «lccienoBaHue TIUIa3MOJIM3a M JIeIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX».

IIpakTuyeckass padora «l3yyeHue JBUKEHUS IUTOIUIA3MblI B PACTUTEIBHBIX
KJIETKax.

Tema 6. O0MeH BelecTB U NPeBPallleHUE IHEPTUN B KJIETKe

AcCCUMUIISINS U TUCCUMIIISILIUS — JIB€ CTOPOHBI MeTabonu3Ma. Turbl 0OMeHa BelecTB:
aBTOTPOGHBIH M TeTepoTpodHBIA. YyacThe KUCIOpoJa B OOMEHHBIX IpoIleccax.
OHeprerudeckoe oOecriedeHue KieTku: mpespauieHne AT® B 0OMEHHBIX Ipoleccax.
DepMeHTaTUBHBIN XapakTep peakuuil KJIeTo4yHoro Metabonu3ma. GepMeHThl, UX CTPOCHUE,
cBoiicTBa M MexaHu3M geiictBus. Kopepmentsl. OTnuunst GepMEHTOB OT HEOPTaHUYECKUX
KaTaJn3aTopoB. benku-akTUBaTopbl W  OENKU-MHTHOUTOPBL. 3aBHCHMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBHUYHBIN CHHTE3 OPraHUYECKUX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUCeHHbI U
oxcueenHvltl pomocunmesz y obaxmeputi. Ceemocobuparowue nUSMeHmvl U NUSMEHMNbL
peaxkyuonro2o yenmpa. Poib xmopomiactos B nponecce potocuHTe3a. CBeTOBast U TEMHOBas
dazer. @omoovixanue, Cz., C4- u CAM-munvt homocunmesa. [TpogyKTHBHOCTH (POTOCHHTE3A.
Bnusiaue pa3nuyabix pakTOpoB Ha CKOPOCTH POTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XeMmocuHTe3. Pa3zHooOpasne OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIMPYIOIINE
OaKTepHH, xese300aKkTepun, cepobakTepun, BOAOPOIHbIE OaKTepruu. 3HaYEHNE XeMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. [lpoaykTsl OpoxeHuss U HX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHbBIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTUH U
BO30yauTeNnu 60se3HeN.

AdpoOHBIE OpraHu3Mbl. JTamlbl dHEepreTudeckoro oomMeHa. [loaroToBUTENbHBIN Tall.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETIIEHUE TIIIOKO3bI.

buosiornyeckoe OKHCIIEHWE, WIM KIETOYHOE JAbIXaHue. Pojlb MUTOXOHApHI B
nporeccax Ouonormueckoro okucieHus. Lukanmueckue peakunu. OKUCIUTENBHOE
docdopunupoBanne. Inepeusi memopannozo epaduenma npomonos. Cunmez ATD.: paboma
npomonuou ATD-cunmaszwi. TlpeumyiecTBa a’poOHOTO TyTH OOMEHa BEIIECTB TEPeN
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.

JleMoHCTpanun

[Hoptpetsr: x. [Ipuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «POTOCHHTE3Y», «DHEPreTUIECKU 00MeH», «brocuHTe3 Oenkay,
«Ctpoenue GepMeHTay, «XEMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM  MHMKpPOCKOI, OOOpYAOBaHHE JUIsI  NPUTOTOBJICHUS
MIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jladoparopnasi pa6ora «l3yyeHue KaTaIUTUUECKOW aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KaTalasbl)».

JlabopaTopnasi pa6ora «l3ydeHue QepMEeHTATHBHOrO pacHICIUICHUS MEPOKCHUIA
BOZIOPO/IA B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKaX).

JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.
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JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKECHUSI M IBIXAHUSI.

Tema 7. HacnencreenHass uHGpopManus U peaau3anus eé B KiIeTke

Peakuuu wmatpuuHoro cunre3a. [IpuHUIMI KOMIUIEMEHTapHOCTH B peaKLMsIX
MaTpU4yHOTO cuHTe3a. Peanm3anus HacnenctBeHHoW nHopmanuu. ['eHeTnyeckuit Koa, ero
cBoiictBa. Tpanckpunuusi — wmaTtpuuHblii cuHte3 PHK. IlpuHuunsl TpaHCKpUNUUM:
KOMIUIEMEHTAPHOCTh, aHTHUIAPAJIEIbHOCTb, ACUMMETPUYHOCTb. Co3pesanue MampuyHvlx
PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stansl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka. Y ciaoBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocoM B OMocuHTE3e OernKa.

Cospemennvie npeocmasienusi 0 cmpoenuu eenog. OpraHuszalys reHoMa y IpoKapuoT
Y DyKapuoT. Perynsnus akTUBHOCTH I'€HOB y pokapuoT. I'unoresa onepona (®. XKakoo, K.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuua 6
peayaayuu pabomul 2enos. Perymsanus oOMEHHBIX MpoleccoB B KieTke. KieTouyHsiit
rOMEO0CTa3.

Bupychel — HekeTouHbIe (POPMBI )KH3HU M 00IMraTHBIC Napa3uTsl. CTPOCHUE MPOCTHIX
U CJIIOXHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros. Kuznennwiii yuxi JJHK-cooepocaujux
supycos, PHK-cooepocawux eupycos, oOaxkmepuogazos. QObpamuas mpancKpunyus,
pesepmasa, unmezpasd.

BupycHbie 3aboseBaHus yenoBeka, XHMBOTHBIX, pactenuid. CIINJ], COVID-19,
COLIMATIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananuz Ooavwux maccusos  («bigdatay)
CMPYKMypHuIX Ouonocuueckux oOaunvlx. Hanomexuonosuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie hynkyuu 6enxos. Cnocodovl 00cmasKu 1eKapcma.

JleMoHCTpan U

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuner u  cxembl: «buocuHTes Oenkay, «[eHeTmdeckuii kon», «Bupyce»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knetounslii nuki, ero mepuoasl u perynsuus. Uutepdaza u muto3. OcoOEHHOCTH
IpoLeccoB, MpoTekalomux B uHTepdasze. [loaroroBka KiI€TKM K  JIEJICHHUIO.
[IpecunTeTnyeckuii  (MMOCTMUTOTUYECKUN), CHHTETUYECKUM W  TOCTCUHTETUYECCKUUN
(MpEeMUTOTUYECKUI ) TTepHOIbl HHTEP(DA3HI.

Martpuuneiii  cunres JIHK — pemnukanusa. [lpunnunsr  perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTHNAapalieIbHOCTh. MexaHu3m
permmukanun  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. Tenomepsl U TemoMmepasa.
XpOMOCOMHBIH HaOOp KIETKH — KapUOTHUM. J{UIIIIOMIHBIN U rarionIHbIH HAOOPBI XPOMOCOM.
['omonoruynsie xpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTaiud MUTO3a U TIPOUCXOIANINE B HUX MPOIECCHl. THITBI
muto3a. Kapruokunes u nurokunes. buojgornueckoe 3HaueHre MUTO3a.

Perynsiiuss MuToTHYecKoro Iukia kieTku. [Iporpammupyemas kjaeTodHas THOENb —
arornTo3.

Knerounoe saapo, XpoMocoMbl, (yHKIMOHAIbHAas TeHOMHUKA. Mexanuzmul
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemok. «lugpposas knemka» —
buoungopmamuieckue mooenu GYHKYUOHUPOBAHUS KLeMKU.

JleMoOHCTpanuu

Tabmumpl u cxembl: «KU3HEHHBIA UK KIETKH», «MuT03», «CTpoeHHE XpOMOCOM,
«Pemmukanms JJTHK».



OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIpenaparsl: «MHUTO3 B KJIIETKaX KOpeIika
JTyKay.

JlabopaTopnasi paGora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JladopaTopnasi padora «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonorndeckoe pasHooOpasue opraHuzmMoB. OJHOKIETOYHBIE, KOJIOHHUAJIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHHSI U JKU3HEAEATEIbHOCTH OIHOKIETOYHBIX OPraHU3MOB.
baxrepun, apxeu, 0JHOKJIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYrUe MPOTUCTHI.
KononunaibHble OpraHU3MBl.

B3auMocCBA3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI
opraHoB. Opranusm kak eiuHoe nesnoe. ['omeocras.

Tkanu pacreHuil. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTesbHAs, IOKPOBHA,
IIPOBO/IILAs, OCHOBHAsI, MexaHU4yecKasi. OCOOEHHOCTH CTpOeHUS, QYHKIUN U PACIIONI0KEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu >KMBOTHBIX W 4YeJOBEKa. THUIBl JKUBOTHBIX TKaHEW: SMHUTEIHUAIbHAs,
COCMHUTEINbHAS, MbIIIeYHas, HepBHast. OCOOEHHOCTH CTpOCHHS, GYHKIIUN U PACTION0KEHUS
TKaHEW B OpraHax »KMBOTHBIX U U€JIOBEKa.

Oprassl. BereratuBHble M TeHEpaTUBHbIE OpraHbl pacTeHUM. OpraHbl U CUCTEMBI
OpPraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Omopa Tena opranu3MoB. Kapkac pactenuidl. CkeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHblli U BHyTpeHHHI ckeneT. CTpoeHHE M THUIIBI
COCIMHEHUS KOCTEN.

JIBi>keHHe OpraHu3MoB. JIBHXKEHHME OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHUYHOE. /[BM)KEHHME MHOTOKJIETOYHBIX PACTEHMH: TPONM3MBI M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX >KMBOTHBIX M YEJOBEKa: MbIIIeYHas cucreMa. Peduekc.
CxeneTHbIe MBITIIBI U UX padoTa.

[Tutanue oprann3mos. [lornomenue Boabl, yriaeKUCIoro ra3a i MUHEpPaJIbHbIX BEILIECTB
pacteHusiMH. [luTaHne XKUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPHUKJIIETOUHOE MHUIIEBAapEHUE.
[TuTanne NO3BOHOYHBIX )KMBOTHBIX. OTAEIbI MUILIEBAPUTENBLHOTO TpakTa. [IuieBapuTenbHble
’kenesbl. [InmeBapurenbHas cucTeMa 4eaoBeKa.

Jpixanue opraHu3MoB. [IpixaHue pacteHuid. J[pixanue >KUBOTHBIX. Juddy3us razon
yepe3 MOBEpXHOCTh KIeTKH. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe u
NEroyHoe JpIXaHue. JIpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOIIOLHOHHOE
YCIIOKHEHUE CTPOEHUs JETKUX MMO3BOHOYHBIX )KMBOTHBIX. /[pIXaTelbHAs crcTeMa 4esloBeKa.
MexaHu3M BEHTWJSILMMA JETKUX y MNTUI M MICKONUTAIOWIMX. Perynsuus AbIXaHwus.
JlpIxareabHbIe 00BEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCHopT
BEIIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrtema u €€ opradbsl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JXMBOTHBIX M uenoBeka. Ceplle, KpOBEHOCHBIE cOCylapl M KpoBb. Kpyru
KpPOBOOOpAIIIEHUsI. DBONIOIMOHHBIE YCIOXXHEHUS CTPOEHHs KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsiuus.

Boinenenne y opranu3moB. Beijgenenue y pacteHuil. BeineneHue y KHUBOTHBIX.
Cokpatutensubie Bakyonu. Opranbl BblfeneHus. DunbTpanus, Ccekpenus U 00paTHOE
BCaChIBaHME KaK MEXaHHW3Mbl DPAa0OThl OpraHoB BblAeieHUsA. CBs3b MOJOCTH Tena C
KPOBEHOCHOM M BBIIEIUTEIBHON CUCTEMaMHU. BbljeneHne y MO3BOHOYHBIX JKUBOTHBIX WU
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yenoBeka. [louku. Ctpoenune u ¢yHKIHOHUpOoBaHHE HedpoHa. OOpa3oBaHWME MOUYH Yy
4eJI0BEKA.

3ammTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuil u
LHUCTBI TPOCTEHIINX. 3al[UTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpeacrBa macCUMBHOM
U XUMHAYECKOH 3aiUThl. DUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX JXMBOTHBIX. IIOKpOBBI M MX HpOW3BOJHBIE. 3aluTa
opranuzMa oT Ooisie3Hedl. MIMMyHHast cucrema uyenoBeka. KIETOWHBIM W TyMOpajgbHBIN
UMMYHUTET. Bpoxa¢HHBIM W NpUOOPETEHHBIN CleNU(PUISCKUd HMMYHHTET. Teopus
KJIIOHAIbHO-ceekTuBHOTO uMMMmyHuTtera (II. Opmux, @®. M. bepuer, C. Tonerara).
BocnanurenbHple OTBETHI OpraHu3MoOB. Pojb BpOXAEHHOIO MMMYHHUTETa B Pa3BUTUHU
CHCTEMHBIX 3a00JICBaHHIA.

PaznpaxxuMoCTh W peryisius y opraHu3MoB. Pa3ipakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynanus y pacreHuil. PocToBbie BeliecTBa U Ux
3HauEHUeE.

HepBhas cucrema u pedrextopHas peryisuus y >kMBoTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOSHUS HEPBHOWM CHCTEMBI y JKUBOTHBIX. OTHEINBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KHUBOTHBIX. Pedekc u pedriexropHas ayra. besycioBHblie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHasi perynsuus U dHJOKPUHHAs CHCTEMa >KMBOTHBIX M 4esioBeka. JKenesbl
SHIOKPUHHOM CHUCTEMBI U WX TOpMOHBI. JlelicTBUe TOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmunel U cxembl: «OIHOKIETOYHBIE BOJIOPOCINY, «MHOTOKIETOUYHBIE BOJAOPOCIH,
«bakrepun», «lIpocreiimmue», «OpraHbl LBETKOBBIX pacTeHU», «CHUCTEMBI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOoeHHE HAaCeKOMBIX», «TKaHM pacTeHU»,
«KopueBsie cuctembl», «CTpoeHue ctedisn», «CTpoeHue JMCTOBOM IMIAaCTUHKNY, «TKaHH
KUBOTHBIX», «CKeneT uenoBekay, «[lumesapurenbHas cucrema», «KpoBeHocHas cucreMay,
«/pixarenbHass cucrema», «HepBHas cucrema», «Koxka», «MpbllleyHas cucremay,
«BpiienurensHas  cuctema», «OHAOKpUHHas  cucteMa», «CTpOEHHE  MBILIIBIY,
«mmynuter», «KumeyHononocTHeie», «Cxema MNHUTaHUS pacTeHui», «KpoBeHOCHBIE
CUCTEMBl TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapel», «CTpoeHue IIaHapun»,
«BHyTpeHHee cTpoeHue MoXKaeBoro uepBsi», «HepBHas cucrema pwid», «HepBHasi cuctema
nsarymkny, «HepBHast cucrema nmpecmbikaromuxcs», «HepBHas cuctema nruily, «HepBHas
cucTemMa MieKkonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHue:  CBETOBOM  MHKPOCKOI,  MHUKpOIpEnaparbl  OJHOKIETOYHBIX
OpraHMW3MOB, MUKpOIpenaparbl TKAHEW, pPaKOBHUHBI MOJUIOCKOB, KOJUIEKIIUM HACEKOMBIX,
UTJIOKOKUX, JKUBBIE SK3EMIUIAPhl KOMHATHBIX PpAcCTeHHU, repOapuu pacTeHUN pasHBIX
OTJIENIOB, BJ@XHbIE Tpernaparbl KUBOTHBIX, CKEJIETbl IO3BOHOYHBIX, KOJUIEKIIHH
0€CIO3BOHOYHBIX JKUBOTHBIX, CKEJeT YeJOBeKa, OOOpylOBaHUE Jis JEMOHCTpalHUU
MOYBEHHOTO M BO3JYIIHOTO MUTaHUS PACTEHUH, paclleIUIeHUs Kpaxmana U OelIKoB TMmoj
neiictBueM (epMeHTOB, 00OpynOBaHME IS JEMOHCTPALMU OMNBITOB IO H3MEPEHHUIO
KU3HEHHOW EMKOCTH JIETKMX, MEXaHHW3Ma JbIXaTeNbHbIX JBMXEHUH, MOJEIU TOJIOBHOTO
MO3ra pa3INyYHbIX KUBOTHBIX.

JlabopaTopnasi paGora «l3y4yeHne TkaHel pacTEHUI.

JlabopaTopnasi pabora «/3y4ueHne TkaHel KUBOTHBIX».

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHM3MOB
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®DopMBl pa3MHOXKECHHSI OPTaHU3MOB: Oecroyioe (BKJIIOYas BETE€TaTUBHOE) M TOJIOBOE.
Bunbr 6ecrionioro pa3MHOKEHHUS: IOYKOBAHKE, CIIOPYIISIUS, (parMeHTAIHs], KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. IlonoBbie kieTku, wiau ramersl. Meito3. Craguun meiosa.
IToBenenue xpomocoM B Mero3e. Kpoccunrosep. buosornueckuii cmMpicit Meii03a U IIOJI0BOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponbieBoe pasBurhe. l'amMeroreHe3 y KUBOTHBIX. [losoBbIE Keye3sl.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KJIETOK. CriepMarorene3 u ooreHe3. CTpOeHUE MOJOBBIX
KJIETOK.

Omog0TBOpEHNE ¥ AMOPHUOHATILHOE PAa3BUTHE )KUBOTHBIX. CIIOCOOBI OILIIOIOTBOPEHHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOreHE3). OMOpPHONOTHS — HayKa o
pa3BUTUU OpraHU3MOB. Mopghozene3 — oOHa u3 enasHwvix npoobaem smobpuonocuu. Konyenyus
mopgoecenos u mooenu mopgoeenesa. Craaum SMOpHOTeHe3a >KUBOTHBIX (Ha TpPUMEpE
asrymkn). Jpobnenune. Tunsl npobnenus. /lemepmunupogannoe U HeOepMUHUPOBAHHOE
opobnenue. Brnacmyna, muner 6aacmyn. OCOOCHHOCTH JPOOJICHUS MIICKOTHUTAIOIINX.
3aponpliieBble JUCTKU (TacTpyssius). 3akiajJka OpraHoB M TKaHEW U3 3apOJbIIIEBHIX
JUCTKOB. B3aummHOe BIMsHHME 4dYacTel pa3BUBAIOLIErOCcs 3apojbimia (3MOpHOHaIbHAsS
WHIYKIWA). 3akiajika TIUIaHa CTPOCHHS JKMBOTHOTO KakK pe3yJbTaT HepapXUUeCKHX
B3aMMOJEHCTBUI reHoB. BinsHue Ha 3MOpPHOHANIbHOE pPA3BUTHE PaA3IUYHBIX (PAKTOPOB
OKpPY’KaroIlle Cpebl.

Poct u pasurue xuBoTHBIX. [locTamMOpuoHansHbI mepuon. Ilpsmoe u Hempsmoe
pasButue. Pa3Butne ¢ Meramopdo30M y OECHO3BOHOYHBIX U TMO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHNE MPSIMOTO U HEMPSIMOTO PA3BUTHS, UX PACIIPOCTPAHEHHE B IPUPOJIE.
Tunel pocta XUBOTHBIX. DAaKTOpBI pEryisiliMM pOCTa KUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHSI Y )KUBOTHBIX U deloBeka. [leproapl oHTOreHe3a yenoBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKUEe MTPOIECCHI.

PasmHoxkenue u pazsurue pacrenuil. 'amerodur u cnopodur. Meiio3 B )KU3HEHHOM
nukie pacrenuit. OOpa3oBaHHE CIIOp B Mpolecce Meio3a. ['ameTroreHes y pacTeHHI.
OmnnofoTBOPEHNE M PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOITHOE OIJIOOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHUe U Pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISAIMNA OHTOTEHEe3a Y PACTEHHH U )KUBOTHBIX.

JleMoOHCTpaL U

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuet u  cxembl: «BereratmBHOe  pa3MHOXeHHE», «Tumel  Oecronoro
pa3sMHOXKeHus»,  «Pa3MHOXKeHHME  XJaMUJIOMOHANbI»,  «Pa3MHOXEHWE  DBIJICHBD»,
«Pa3MHOXkeHHe rusipel», «Menosy, «XpoMocombly, «I'amerorenesy, «CTpoeHne SHIEKIETKHA
U crnepMaro3ousa», «OCHOBHBIE CTaJUM OHTOreHe3a», «lIpsimoe M HempsiMoe pa3BUTHEN,
«Pa3Butne Maickoro xyka», «Pa3zButue capaHum», «Pa3zBurHe NIATYmIKW», «J/[BoliHOE
OTUTOJJOTBOPEHHUE Y IBETKOBBIX pacTeHHiT», «CTpOCHUE CEMSH OJTHOAOIBHBIX U JABYIOIHHBIX
pactenuiny, «Ku3HEeHHbBI UKII MOPCKOM KaImyCTh», « X KW3HEHHBIN UK MXa», « KW3HEHHBIN
LMKJI TAaMIOPOTHUKAY, «KU3HEHHBINA IUKII COCHBI».

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKPOIpENapaThl  SHUIEKIETOK |
CIIEpMaTO30MA0B, MOAENb «L{UKIT pa3BUTHUS JAATYLIKH.

JlaGoparopHasi pabGora «/3ydyeHuEe CTPOCHHMSI TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckas padora «BbisBlIeHNE IPU3HAKOB CXOJCTBA 3apPOABILIEH TO3BOHOUYHBIX
KUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIMX PACTCHHIN».
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Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNBOCTH OPraHU3MOB

Hcropus cTaHOBIEHUS M Pa3BUTHs T€HETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Posib oreuecTBeHHBIX y4YEHBIX B pa3BUTUM reHetuku. Padorsr H. K.
Komnbrona, H. 1. BaBuiiosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. @ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHBIE TE€HETUYECKME TIOHATUS U CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJyIeNIbHbIE TEHbI, aJIbTEPHATUBHBIC NPHU3HAKU, JOMUHAHTHBIH W PELIECCUBHBIN IPU3HAK,
TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs TUHUSL, THOPUAbI, reHOTHUII, eHoTUIl. OCHOBHBIE METOIbI
TEeHETUKU: TUOPUOIOTUYECKH, IUTOIOTUYECKUH, MOJIEKYIIPHO-TeHETUYECKUH.

JleMoOHCTpaL U

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmue! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FT€HETHISCKHUX MCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaenss — 3aKOH eAMHO0Opa3us
rubpuaoB nepBoro nokoneHus. [Ipasuno nomunupoBanus. Bropoii 3akon Menaens — 3akoH
paciienieHuss npu3HakoB. lluTonmormyeckue OCHOBBI MOHOTMOPHAHOIO CKpELIMBaHUS.
['mnoTre3a 4uCTOTHI raMeT.

AHanu3upyromiee  ckpemuBanue. [IpomexxyToOuHBId — XapakTep  HaclIeIOBaHUS.
Pacienienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

JAurubpunnoe ckpemmBanue. Tperwid 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTomornueckrie 0CHOBBI AUTUOPUTHOTO CKPELBAHUS.

CueruienHoe HacnenoBanue mnpusHakoB. PabGotrer T. Moprana. CremnnieHHOe
HaCJIEJOBAaHWE T€HOB, HApYLICHHE CLEIJICHUS MEXKIy IeHamMH. XPOMOCOMHAas TEOpHUs
HaCJIEICTBEHHOCTH.

['eneruka nona. XpoMOCOMHBIN MEXaHU3M OIPeNEIeHUs oja. AYTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHbI ¥ rereporaMeTHbIi Noil. ['eHeTudeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HakoB, CLEIVIEHHBIX € TIOJIOM.

I'eHoTun kak nenoctHas cucreMa. [lneiioTponus — MHOKECTBEHHOE ACHCTBHE T€HA.
MHoOKeCTBEHHBIN ayuienu3M. B3anmoneicTere HeamienbHbIX T€HOB. KOMIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eneTnyeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, XMBOTHBIX M YEJIOBEKAa, a TaKke
(U3UOTOTMUECKUX TPOILIECCOB, TOBEJACHHUS W KOTHUTHUBHBIX (yHKIMH. ['eHeTnueckue
MEeXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOAECUCTBUS «XO35IMH — Mapa3uT» U «XO35UH —
MUKpoOHnom». ['eHeTHueckue acmeKTbl KOHTPOJS M HW3MEHEHUs HacJeICTBEHHOM
uH(pOpMaIIUK B TOKOJIEHHUSIX KIETOK M OPTaHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Ta6muip! 1 cxemsbl: «[lepBoiil 1 BTOpo 3akoHbl MeHnemns», « Tpetuit 3akon Menaens»,
«AHamuzupymouiee  ckpemuBaHue», «HemonmHoe — nomuHupoBaHue»,  «CIEMIEHHOE
HACJIEIOBaHWE MPHU3HAKOB Yy Jnpo3oduibl», «l'eHetnka mona», «KapuoTum dyernoBekay,
«Kapuworunn  apozoduney, «Kapuotunm  nrunb», «MHOXKECTBEHHBIH  ajUICIIU3MY,
«B3anMonelcTBIE TEHOBY.

O6opynoBaHue: MOAENb M JEMOHCTpPAllMU 3aKOHOB €IMHO00pasus THOPHIIOB
IIEPBOr0 TOKOJEHMS W pacIleIUIEHUs] NPU3HAKOB, MOJENb I JEMOHCTpPAllMU 3aKOHa
HE3aBUCUMOI'O HACJIEIOBaHUs MPU3HAKOB, MOJENb JUIsl JEMOHCTPAIMU CLEIUIEHHOIO

HaCJIeJOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapat: «/po3odunay.
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IIpakTuyeckasi padora «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB IUTHOPHIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumoneiictBue reHoTuna u cpensl npu GopmupoBanuu (penoruna. M3mMeHUNBOCTH
npu3HakoB. KayecTBEHHbIE M KOJMYECTBEHHbIC TMPU3HAKUA. BHIBI HN3MEHUYMBOCTHU:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHYUBOCTb. PoJib cpenibl B popMUpOBaHUN MOAUPUKAITMOHHOM
n3MeHunBocTU. Hopma peakunu npusHaka. BapuanimoHHbli psa v BapualiioHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'eHoTUnHMueckass U3MEHYMBOCTh. CBOMCTBA M'€HOTUIIMYECKON M3MEHUYMBOCTH. Buabl
FeHOTUITMNYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomMmOuHaTtuBHas u13MEHYMBOCTH. Mel03 U MOJI0BOM MPOLIECC — 0CHOBAa KOMOMHATUBHOM
W3MEHYMBOCTH. Poiib KOMOWMHATMBHOW WM3MEHYMBOCTH B CO3JaHUU T'E€HETUYECKOTO
pa3Hoo0pa3us B mpejenax OAHOTO BUA.

MyrtanonHass U3MEHYMBOCTb. BUJbI MyTaluii: r€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIC M WHIYIHUPOBAHHBIC MYTalMH. SIIEepHBIE W IUTOILIA3MAaTHYECKUE MYTAIlUH.
ComMaruueckue U MojoBbie MyTaluu. [IpudanHbl BOSHUKHOBEHUS MyTalluid. MyTareHsl U Ux
BJIMSIHME HA OPTaHU3Mbl. 3AKOHOMEPHOCTH MYTAallMOHHOTO MPOo1ecca. 3aKOH TOMOJIOTMYECKUX
psaaoB B HacnenctBeHHou m3meHunBoctd (H.M. BaBuios). BHesnepHass M3aMEHYMBOCTb U
HACJIEACTBEHHOCTD.

Onueenemurxa u dNULEHOMUKA, POJb INULEHEeMUYEeCKUX (aKkmopos 6 HACIe008aAHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl U cxeMbl: «Buasl u3MeHUUBOCTHY, «MoauduKalmoHHasT W3MEHYHBOCTHY,
«KomOnHaTUBHAasT W3MEHUYMBOCTHY, «Meho3», «OmmonoTBoperuey, «l'eHeTnuyeckue
3a00sieBaHUS YellOBeKay, «Buapl MyTammii.

O6opynoBaHue: KUBbIE M TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PAaCTEHHM, PUCYHKH
(dotorpadun) ;KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladboparopnasi padora «lVccienmoBaHue 3aKOHOMEPHOCTEH MOIUMUKAITMOHHOM
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kaprorun uwenoseka. MexayHapoaHas mporpaMMa HMCCIIEIOBaHUS T'€HOMA YEJIOBEKa.

Mertoanl N3YUCHUA TCHCTHUKHU YCJIOBCKaA: FeHeaHOFquCKHﬁ, 6J'IH3HCI.[0BBIﬁ,
OUTOT! CHCTI/I‘-ICCKI/II\/'I, HOHYJ'IHL[I/IOHHO-CTaTHCTquCKHﬁ, MOJICKYJIAPHO-T CHETUYCCKHUIA.
COBpeMeHHOG OIpECACIICHUC TCHOTHUIIA: IIOJIHOI'€CHOMHOC CCKBCHUPOBAHUC,

TeHOTHIUPOBaHKE, B TOM 4ucie ¢ moMotisio [11[P-anammu3a. HacneacTtBennsie 3a00meBanmst
yenoBeka. ['€HHbIE M XPOMOCOMHBIE OOJE3HM UeloBeKka. boje3Hu ¢ HacleICTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHHE MEIUIIMHCKON T€HETUKHU B MPEAOTBPAILIEHUHN U JI€UEHUN
TEHEeTUYECKUX  3a00JieBaHWI  4YeloBeKa. MEIUKO-TEHETHYECKOE KOHCYJIbTHPOBAHUE.
CtBOs0BBIE KIIETKHU. [[OHATHE «T€HETHYECKOTO Ipy3a». ITHUYECKUE ACTIEKTHI UCCIICIOBAHUH B
06HaCTI/I pGI[aKTI/IpOBaHI/ISI T'€HOMAa U CTBOJIOBBIX KJICTOK.

['eneTnueckue pakTOphl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YeJI0BEKa K (PU3NUECKOMY U
XUMHUYECKOMY 3arpsi3HCHHUIO OKpYXKarolehd cpeapl. ['eHeThueckas MmpeapacroyioKeHHOCTh

YCJI0BEKA K ITAaTOJIOTHSIM.
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JleMoHCTpauMu

Tabmuupl u cxemsl: «Kapuotum yenoBeka», «MeToIbl U3y4eHUs] TEHETUKH YEeTIOBEKAY,
«["enernueckre 3a001€BaHUS YCTOBEKaY.

IpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus u ceyekuus. 3apoKIeHue CeleKIMU U goMecTukanuu. Yuenue H. W.
BaBunoBa o lleHTpax NpOUCXOXKIEHHS W MHOrooOpasusi KyJIbTYPHBIX pacTeHuid. Poib
CEJIEKLIUH B CO3JaHUU COPTOB PACTEHUM M MOPOJ KUBOTHBIX. COpT, OpOJa, ITAaMM. 3aKOH
TOMOJIOTUYECKHUX PAIOB B HacieacTBeHHOM m3meHunBoctu H. M. BaBuiosa, ero 3HaueHue
JUISL CENIEKIIMOHHON PaOOTHI.

Metonel  cenekKUMOHHOM  paboTbl.  MckyccTBeHHBIM  OTOOp:  MaccoBbli U
WHIUBUIYAJIbHBIA. JTanbl KOMOMHAIIMOHHOW celieKIuu. VcrplTaHue MpOU3BOAUTEIICH IO
noToMcTBY. OTOOp MO TE€HOTHUITY C MOMOIIBI0 OIEHKU (DEHOTHIIA MMOTOMCTBA U OTOOp IO
TE€HOTHUITY ¢ ToMoulpto aHanuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW padoThl. PamuanuoHHBIN U
XUMHUYECKHM MyTareHe3 KakK HCTOYHHK MYTallUid Yy KYJIbTYpPHBIX (DOpM OpraHu3MOB.
Hcnonp30BaHWe TEHOMHOTO pEJaKTUPOBaHUA M MeTonoB pexkomOuHanTHbIX JHK s
MOJIyYEHUSI UCXOAHOI0 MaTepuaa Jyisl CelIeKIUU.

[Tonyuenue mnonumionaoB. BuyrpuBunoBas ruOpuauszanus. bin3koponcTBeHHOE
CKpeluBaHue, wiv uHOpuauHr. HepoicTBeHHOE CKpeluBanue, Wik ayropuausr. ['ereposuc
u ero npuuuHbl. Mcnonp3oBanue rerepo3uca B cenekiuu. OtaanéHHas ruOpuansaivs.
[Ipeononenne Oecrutonusi MEXBHIOBBIX THOPUAOB. J{OCTHKEHHS CEIEKIHMH PACTCHUH W
KUBOTHBIX. «3€1EHas peooyUsLy.

CoxpaHeHue U N3y4eHHE TEHETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH U MX JTUKHX
poauueil s CcO3JaHMs HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHemudecKumMu pecypcamu CenbCKOX03SAUCMBEHHbIX U
NPOMbBICTIOBLIX HCUBOMHBIX 8 YETAX YIYUULeHUs CYWeCmBYIOWUX U cO30aHUsl HO8bIX NOPOO,
JUHULL U KPOCCO8, 6 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memoo08 HAYUHbIX
uccnedosanuil, nepedosvix uoeti U NepcneKmueHbIX MexHOI02ULL.

JleMoHCTpanun

IToptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JlykssiHeHko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl U cxembl: «LIeHTpbl TMPOUCXOXKICHUS U MHOrooOpasusi KyJIbTYPHBIX
pacTeHni», «3aKOH FOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHOW M3MEHUMBOCTHY, «MeETObI
cesnekiuny, «Otaanénnas rudpunuzanus», «Myrareses».

JlaGopaTropHass pabGora «/3ydeHue COpPTOB KYJbTYPHBIX pAacCTE€HUW U TOPOJ
JIOMAIIHUX KUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeust KOCHOBHBIE METO/IBI M IOCTHIKEHUS CEJIEKIIMM PACTEHUN U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATeNbHBIA YYacTOK, B TEIIMYHOE
XO035ICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKAasi OMOJIOr U

OOBeKTHI, UCHONIb3YyeMble B OMOTEXHOJOTHH, — KJIETOYHbIE W TKAHEBBIE KYJIbTYPBHI,
MHUKPOOPTaHU3MBI, MX XapaKTepucCTHKa. TpaauioHHas OMOTEXHOJOTHS: XJieOOomeueHue,
MOJyYeHHUE KHCJIOMOJIOYHBIX TPOJIYKTOB, BUHOAENWE. MMHKpPOOMOIOTHUECKUI CHHTE3.
OOBEKTHl MHUKpPOOMOJOTHYECKUX TeXHOJOTUH. I[IpousBoAcTBO Oenka, aMHUHOKHUCIOT U
BUTAMUHOB.
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Co3gaHue TEXHOJOTMM M HHCTPYMEHTOB LIEJIEHANPABICHHOTO WM3MEHEHUS W
KOHCTPYMPOBaHUSI TE€HOMOB C LIEIbI0 IOJY4YEHHMs] OpPraHU3MOB U HX KOMIIOHEHTOB,
CoJIepKalNX HEe BCTPEUAIOIINECs B IPUPOJIe OMOCHHTETUYECKUE TYTH.

Knerounas nnxenepus. MeTosbl KyJabTypbl KJIETOK U TKaHEH PACTEHUH U KUBOTHBIX.
Kpunob6anku. ComaTnueckass ruOpuan3anus U comatndeckuii smOpuorenes. Mcnoab3zoBanue
rariou/IoB B CEIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX anmumen. Hcnonvszoeanue
MOHOKJIOHANbHBIX U NOJNUKIOHANbHLIX — anmumen 6  meduyuHne.  VICKycCTBEHHOE
OIJIOJOTBOpeHHE. PEKOHCTpyKLMs SHLEKIETOK W KIOHHPOBAaHME JKUBOTHBIX. Meron
TPAaHCIUIAHTAllUU  siiep KIETOK. Texwonocuu  0300pOGneHus,  KYIbMUSUPOSAHUs U
MUKPOKIOHAbHO20 PAZMHONICEHUS CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoOMOCOMHasi W TIeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
KoHcTpyupoBanue pexkoMOuHaHTHBIX JIHK. Cozdanue mpanceennvix  opeanuszmos.
JloCTHKEHUsT M TEPCIEeKTUBbl XPOMOCOMHONW M TE€HHOW HHXKEHEPHH. DKOJOTHYECKUEe HU
ATUYECKUE ITPOOJIEMbI T€HHOW NHKEHEPUH.

MenuuuHckue OumotexHonoruu. IloctreHomHast umdpoBas wmenummua. [I1P-
JMarHocTuka. MeTtaboa0MHBIN aHAJIN3, TEHOLEHTPUUECKUI aHaJIu3 MPOTEeOMa YesloBeKa JJis
OLIEHKU COCTOSIHUS €ro 370poBbs. Vcronb30BaHNE CTBOJIOBBIX KIETOK. TaprerHast Tepanus
paka. 3D-OmommxkeHepus s pa3pabOTKU  (PyHIAMEHTAIBHBIX OCHOB MEIHIIMHCKHIX
TEXHOJIOTHI, CO3/1aHHs KOMIUIEKCHBIX TKaHEH COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOTO
OuonpuHTHHra U cKadOIAUHTA I PELICHUs 33124 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHne BEKTOPHBIX BAKIMH C LIEIbI0 OOecreueHns KOMOMHUPOBAHHOM 3aLUTHI OT
Bo30yauteneit OPBU, ycraHoBiIeHHE MOJEKYISPHBIX MEXaHHU3MOB ()YHKIIMOHHPOBAHUS
PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIMX OCO0O OMacHble 3a00JIeBaHUS YeENOBEKa MU
KUBOTHBIX.

JleMoHCTpanun

Tabmuubt u  cxembl: «Vcnonbp3oBaHWE MUKPOOPTaHU3MOB B  MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «KileTouHas nnxeHepus», «I'eHHass HHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayyeHne MOITOYHOKHUCIBIX IPOLYKTOBY.

IKceKkypenst «brnorexHonorus — BaXHeHIas IPOU3BOAUTENIbHAS CUJIa COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUYECKOE MPOU3BOACTBO).
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'H
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHS OOYYArOIIMMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U PEIMETHEIE.

B cTpyKType ITMUHOCTHBIX PE3YJIbTaTOB OCBOCHUS ITPOrPaMMBI IO OMOJIOTHH BBIJEICHBI
CIIEIYIOIINE COCTABIISIIONINE: OCO3HAaHHWE OOYYaIOIIMMUCA POCCHUMCKONW TpakIaHCKOM
UJEHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIPEIEICHUIO,
Hanuuyue momusayuu K OOYyYCHHIO OHMOJIOTUH, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOexAeHUI JINYHOCTU HAa OCHOBE KJIFOUEBbIX LIEHHOCTEN U UCTOPUUYECKUX TPAIULIMHA pa3BUTHS
OHMOJIOTUYECKOT0 3HAHUS, 20MOBHOCb U CHOCOOHOCMb 00YUAIOIIUXCSI PYKOBOJCTBOBATHCS B
CBOEH JEATEIbHOCTH II€HHOCTHO-CMBICIOBBIMH YCTAHOBKaMH, NPHUCYUIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa3oBaHUs, Haluyue NPABOCO3ZHAHUA HKOJIOTUYECKON KYIBTYpHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIndHOCTHBIE pPE3yNnbTaThl OCBOCHMSI MPOTPaMMBbl IO OHOJOTHUU JOCTUTAIOTCS B
€MHCTBE Y4eOHOW M BOCIHUTATEIHHOW NEATENIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUMCKMMH  COLIMOKYJIbTYPHBIMH,  HUCTOPUYECKUMH UM  JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, IPHHATHIMU B OOIIECTBE MPABUIAMH M HOPMAaMHU TTOBEACHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOINO3HAHUs, CAMOBOCIIMTAHUSI W CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEU
MO3ULIMH TUYHOCTH, NATPUOTU3MA U YBAKEHUS K 3aKOHY M MPABOIOPSAKY, YEIOBEKY TpyAa U
CTapuieMy MOKOJEHHIO, B3aUMHOI'O YBAa)KE€HUS, OEpEKHOr0 OTHOIIEHMSI K KYJIbTYpPHOMY
HAaCJIEANIO U TPaJAULMAM MHOTOHALMOHAIBHOIO Hapoaa Poccuiickoit Penepannu, npupoie u
OKpYKarolllen cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeameTa «bUONOTHS» TOMKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh 00yYarOUINXCs pyKOBOJCTBOBATHCS CPOPMUPOBAHHON
BHYTPEHHEN TMO3MIMENH JIMYHOCTH, CHUCTEMON UEHHOCTHBIX OpPHUEHTAlHi, MO3UTUBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o011ecTBa, paclIMpeHre KU3HEHHOTO OMbITa U OIBITA IEATEIILHOCTH B MPOLIECCE PeaTn3alun
OCHOBHBIX HaIlpaBJICHUI BOCIIUTATEIbHON JEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOydYarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOpPYECKOW JEATENbHOCTH MpPU CO3JAaHUM Y4EeOHBIX
MPOEKTOB, PEIICHUH Y4YEOHBIX W TO3HABATENBHBIX 3a/1a4, BBIIOJHEHUU OHOIOTHYECKUX
JKCIIEPUMEHTOB;

CITOCOOHOCTh  OTIPEIEATh COOCTBEHHYIO TIO3HMIIMI0 IO OTHOIICHHIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE VyUYUTHIBATh B CBOHMX JICWCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHS JIIOJIEH C pa3HBIMU YOCKICHUSMH, KYJIbTYPHBIMH IICHHOCTSAMU U
COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLIECCE COBMECTHOTO BBITIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX M MCCIEIOBATEIbCKUX 33]1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,
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TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c()OPMUPOBAHHOCTh ~ POCCUHCKON TPAKIAHCKOW UACHTUYHOCTH, MAaTPUOTHU3MA,
YBa)XKEHUsI K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepes PoluHoi, ropiocTu 3a cBOM
Kpai, cBoio PonuHy, CBOM f3BIK U KYJIbTYPY, MPOILJIOE U HACTOSIIEe MHOIOHAIIMOHAILHOTO
Hapoxa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACJIEIUI0O U MaMATHUKAM IPUPOIbI,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUHWCKHMX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJOTuM, MOHUMAHWS 3HAYCHUs OWOJOTHH B TO3HAHWUW 3aKOHOB MPUPOABI, B JKU3HH
YeJI0BEKa U COBPEMEHHOT0 OOIIECTBa;

uaeiiHass yOexAEHHOCTb, TOTOBHOCTb K CHyxeHHI0 H 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh ~ OLIGHMBAaTh CHUTYallMI0 W TPUHHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyILIETro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pOAUTENSIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHS LICHHOCTEH CeMEWHOI ’KH3HU B COOTBETCTBUU C TPAIULIUSIMU HAPOJIOB
Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTb K CAMOBBIPA)KEHHUIO B Pa3HbIX BHUJAaX MCKYCCTBA, CTPEMJIEHUE IPOSBISAThH
KayecTBa TBOPUYECKON JTMUHOCTH;

S5) ¢usuyeckoro BocnuTaHWs, (GOPMHPOBAHMA KYJbTYPbl 310POBbA H
3MOLHMOHAJIBHOIO 0JIArONOJIY M :

MOHUMAaHWE M peau3alis 3J0pOBOr0 W 0e30MacHOro oOpasza KU3HH (370pOBOE
nuTaHue, cOOII0eHNE TMTHEHNYECKUX MTPaBUII U HOPM, COAJIaHCUPOBAHHBIN PEXXUM 3aHITHIA
U OTAbIXa, peryiaspHas (u3nuecKkas aKTUBHOCTH), OEpeKHOTO0, OTBETCTBEHHOTO W
KOMIIETEHTHOT'O OTHOIIEHHUS! K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHYECKOMY 310POBBIO;

MOHMMAaHHWE IEHHOCTU MPaBUJ HHIMBUIYaJbHOTO U KOJUIEKTUBHOIO O€30I1aCHOTrO
MOBE/ICHUS B CUTYalUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIOJCH;

OCO3HAHUE TOCIEICTBUI U HETPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOIs,
HAapKOTUKOB, KypEeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

FOTOBHOCTh K AKTHMBHOM  JI€ATETbHOCTH TEXHOJOTMYECKOM W  COLMaIbHOU
HAIPaBIEHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSTEIHHO BHITIOTHSITH
TaKylo JAeSITeIbHOCTD;

MHTEPEC K pa3InYHbIM cepaM npodeccCHOHATbHON 1eATeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOp Oynymied mpodeccuu U PeaTu30BbIBATH COOCTBEHHBIC JKU3HECHHBIC
TUTaHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha TPOTSHKCHUH BCEH

KU3HU;
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7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHUKY >KU3HM Ha
3emJie, OCHOBE €€ CYyILECTBOBAHUS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJIbTYpPbl: IPUOOPETEHUE OMBITA MNIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIONB30BaTh NpUOOpETacMble MPH W3YYCHHUH OHWOJIOTUM 3HAHUSA U
YMEHUS INpU pEIIeHUH IpoOJieM, CBA3aHHBIX C PALUOHAIBHBIM IPHUPOJOIOIb30BaHUEM
(coOmroseHue MpaBuil MOBEIEHUS B IPUPOJE, HAIIPABICHHBIX HA COXPAaHEHHUE PAaBHOBECHUS B
IKOCHCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, Onochepsr);

AKTUBHOE HENPUATHE NEHCTBUN, IPUHOCAIIMX BPE] OKPYKAIOLIEH MPUPOAHOU Cpene,
yMeHue IPOTHO3UPOBATH HeOJIaronpusTHoIE 9KOJIOTUYECKUE MOCTIEICTBUS
IpeANpUHUMAEMBbIX 1€HCTBUI U NIPeI0TBpaIlaTh UX;

HaJIMYUE PA3BUTOIO 3KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOIMUYECKON KYyJIbTYphl, OIbITA
JESTEIbHOCTH 3KOJIOTMYECKOW HAIIPaBIEHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS MMM B
IIO3HABATEJIbHOM, KOMMYHUKAaTUBHON M COLMAIBbHOM NpakTHKe, TOTOBHOCTU K YYacTHUIO B
IPAaKTUYECKOHN 1eATEIbHOCTH SKOJIOTMYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAayKd U OOLIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JAMalore KyjibTyp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpULICHCTBOBAHHWE  S3BIKOBOM M  YMUTATEJIbCKOW KYJIbTYpbl KaK CpeiCTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MO3HAHUS MHUPA;

NOHUMaHHe creuu(uKu OMOJIOrMK Kak HayKH, OCO3HAHMs €€ posiu B (OPMHPOBAHUU
pallMOHATBHOTO HAyYHOTO MBIIUICHUS, CO3/IaHUM IEJIOCTHOTO TpPE/ACTaBIE€HUs 00
OKpY’)KaloIlleM MHpe Kak O €JUHCTBE IPHUPOJbl, YeJOBEeKa M OOINeCTBa, B IMO3HAHUHU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U pellIeHUH MPo0JIeM COXpaHEHUS IPUPOJHOTO PaBHOBECHS;

yOexAEHHOCTP B 3HAUUMOCTH OHOJIOTMM Ui COBPEMEHHOW LMBUIIM3ALUU:
o0ecrieyeHHss HOBOTO  YpPOBHS ~ pa3BUTHS  MEAULUHBI, CO3/1aHME MEPCHEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh peCypCHbIE MPOOJIEMBI Pa3BUTHUS YEIOBEUECTBA, ITOUCKA
MyTel BBIXOJAa W3 TJOOATBHBIX HKOJIOTHYECKUX TMpoOJIeM U oOecredeHus: Iepexoja K
YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY MCIIONb30BAHUIO MPUPOAHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OMOJIOTMYECKMX 3HAaHUM B LEISIX IMOBBIIICHUS
oOmieil  KynpTypbl, €CTECTBEHHO-HAyYyHOW TI'pPaMOTHOCTH, KaK COCTaBHOW  4YacTH
(GYHKIIMOHAIBHON I'PaMOTHOCTH 00yYaromuxcs, popMUpyeMon pH U3y4eHUH OMOJIOTUH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
CHOCOOHOCTH HCIIOJIb30BaTh IMOJTy4aeMble 3HAHUS JIs aHalu3a U OOBSCHEHHUs SBICHHUN
OKpPY’KaloIIero MUpa U MPOUCXOISAIINX B HEM M3MEHEHUH, YMEHUE JieJaTh 000CHOBAHHBIE
3aKJIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB M HMMEIOLIUXCS JAaHHBIX C IIeJIbI0 TOITY4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETILHO HCIOJIb30BaTh OMOIOTUYECKUE 3HAHMS JUIS peIIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME LIEHHOCTH Hay4HOH AEATeNbHOCTH, FTOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO
Y MCCIIEZI0BATEIBCKYIO I€ATEIbHOCT HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CAMOOOpPA30BaHMIO, K
AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU

MOTPEOHOCTSIMHU.
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METANPEAMETHBLIE PE3YJIbTATDBI

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMeTa «bHoaorusy BKIOYAIOT:
3HauUMMBbIC 171 (DOPMHUPOBAHHUS MHPOBO33PEHUS OOYUYAIONIUXCS MEKIUCIUTUIMHAPHBIC
(MeXmpeaIMeTHbIE) 00IeHayYHbIEe MMOHSATHUS, OTPAXKAIOIIKE LIEJTOCTHOCTh HAYYHON KapTHUHBI
MUpa U crienuUKy MeTO/I0B MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELECTBO,
SHEprus, SBICHUE, IPOIIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, WCCIEAOBaHUE, HAONIOJICHUE, HW3MEpPEHUE, OJKCIEPUMEHT W JPYyTHue);
YHHUBEpcaibHble yueOHbIC IeHCTBUS (TO3HABATENIbHBIE, KOMMYHUKATUBHBIE, PErYJISTUBHBIE),
obOecnieunBarome ¢GopMupoBaHue (GYHKIUOHAIBHOW TPAMOTHOCTH U COIMAJIBHOM
KOMIIETCHIIMH OOYYarOIINXCs; CIOCOOHOCTh OOYYAIOIIMXCS HCIOJIB30BaTh OCBOCHHBIC
MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B
MO3HABATEJIBHOMN U COIMAILHOMN MPAKTHKE.

B pesynbrare u3ydeHuss OMOJOTUM HA YpPOBHE CpeaHEro oodiiero obpazoBaHuUs y
oOyugaromerocst OyayT chopMHpPOBaHBI TO3HABATEILHBIC YHUBEPCALHBIC yUeOHbBIC IEHCTBUS,
KOMMYHUKATHUBHBIE YHUBEpCAJIbHbIC y4E€OHBIE NEUCTBUS, PEryIsTUBHBIC YHHBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3yabTaThl OCBOCHHS IPOrPaMMBbI CpeHEro o0miero oopa3oBaHus
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITeNIbHO (HOPMYIHPOBATh U aKTyalIH3UPOBaTh MpoOIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

WCIIOJIH30BaTh TMPU OCBOCHUHM 3HAHUNM MPUEMBI JIOTUYECKOTO MBINIICHUs (aHAIN3a,
CUHTE3a, CpaBHEHUS, Kiaccudukaiuu, o00O0IIEHNs), PACKPBIBATh CMBICT OHMOIOTUYECKUX
NOHATUM (BBIIEIATh HMX XapaKTEpHbIE TMPU3HAKH, YCTAHABIWBATH CBA3M C JPYTHMH
MOHSTHUSMH);

OTIPENIETIATh 1ETN JCSITeIIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHIKEHUS,
COOTHOCHUTD PE3YNbTATHI AEATEIBHOCTH C MOCTABJIEHHBIMU LEISIMU;

UCIIONIb30BaTh OMOJIOTUYECKUE MOHATHS ISl OOBSICHEHUS (PAKTOB U SBICHUHN >KUBOU
TIPUPO/IBI,

CTPOUTH JIOTMUECKHE PACCYXKACHHUS (MHAYKTHBHBIC, IEAyKTUBHBIC, 1O AHAJIOTHH),
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTHBOPEUYUST B  PacCMaTpPUBAEMBbIX  SIBJICHUSX,
(GbopMyIHUpPOBATh BEIBOJIBI M 3aKITIOYCHHUS,

MPUMEHSATH CXEMHO-MOJIEIbHBIC CPEJICTBA ISl TIPEACTABICHUS CYIIIECTBEHHBIX CBSI3Ei
Y OTHOIICHHH B M3y4aeMbIX OMOJIOTHUECKIX 00BEKTAX, a TAKKE MPOTUBOPEUHI Pa3HOTO PO/Ia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IUIaH pEHICHUS TNPoOJeMbl ¢ y4€TOM aHaiau3a UMEIOIINXCS
MaTepHalbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEIHLHOCTH;

KOOPJMHHUPOBATh U BHIMONHITH PabOTy B YCIOBUSX PEATbHOTO, BHPTYadbHOTO W
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQJICTh HABBIKAMH y4eOHO-MCCIIEIOBATENILCKOH W TPOEKTHON JIeATeIhbHOCTH,
HABBIKAMU DPa3pelIeHUs] MpoOJieM, CIMOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSTEIHHOMY
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MOMCKY METOJOB pEHICHUS MPaKTHYEeCKUX 3a/1ady, NPUMEHEHHUIO Ppa3U4HbIX METOJOB
MO3HAHUS;

UCIOJIb30BaTh PA3IMYHbIC BBl JACATEIBHOCTH MO MOJYYCHHUIO HOBOTO 3HAHMSA, €TO
MHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYalUsIX, B TOM YHUCIIE NIPU
CO3IaHUH YYEOHBIX U COI[MAIIbHBIX TPOEKTOB;

dbopMUpOBAaTh HAYYHBIA THUI MBIIUICHUS, BIAJCTh HAYYHOH TEPMHUHOJIOTHUEH,
KJIFOYEBBIMH MOHATUSIMH U METO/IaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON JESTEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBIISIT TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3ajady, BBIIBUTAThH
TUMOTe3y €€ pEelICHUs, HaXOAUTh apryMEHTHI Ui JIOKA3aTelbCTBA CBOMX YTBEP)KICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh IMOJIyUEHHBIE B XOJE€ pELICHUS 3a/ladd pe3ybTaTbl, KPUTHUYECKH
OLIGHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallHsSIM, OLIEHHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IIeJICHANPaBICHHBIA OUCK MEPEHOca CPEJICTB U CIIOCOOOB JEHCTBUS B
poecCHOHANIBHYIO Cpey;

yMETh TEPEHOCHUTh 3HAaHUS B TII03HABATEIbHYI0O H TPAKTHYECKYI0 001acTH
KHU3HEIEATEILHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIEH, MpeAjaratb OpUTMHAJIbHbIC MOIXOIbl U PEIICHUS, CTaBUTh
npoOJIeMBl B 33]a4H, TOITYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ unopmanmeii:

OPUEHTHUPOBATHCS B Pa3IMUHBIX HCTOYHHUKAX HH(pOpMaLUU (TeKCTe yueOHOro nocoous,
HAYYHO-TIOMYJISIPHOW  JIUTEeparype, OMOJIOTMYECKMX  CJIOBapsX M CHPAaBOYHHUKAX,
KOMITbIOTEPHBIX 0a3aX MaHHbIX, B MHTepHeTe), aHaIN3UpOBaTh MH(YOPMALUIO PA3IUUYHBIX
BUIOB W (QOpPM TMPEICTABICHHs, KPUTHYECKH OICHWBAaTh €€ JOCTOBEPHOCTh U
HETPOTUBOPEYHBOCTb;

(dbopMynHpOBaTH 3aIPOCHl M MPUMEHATh Pa3IMYHbIE METOMbI MPH MOMCKE U 0TOOpe
6uonornyeckoit MHGopMaIK, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

nproOpeTaTh OIBIT UCIOIH30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAJIbHYIO ()OPMY Ipe/CTaBICHUS OMOJIOTHYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIOJTh30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEACTBA MPU paboTe ¢ OMOIOTHYECKOM
UHpOpMaNneil: MPUMEHATh XUMUYECKHe, (PU3HUeCKUe U MaTeMaTHUECKUE 3HAKH U CUMBOJIHI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIB30BaTh MU MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAaHUS M 3alIUTHI WHPOPMANWH, WHPOPMAIUOHHOM
0€30MacHOCTH JIUYHOCTH.

Osgi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMH:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax KHU3HU, aKTHMBHO y4acTBOBATh B
JUAJIore WM JUCKYCCHUM IO CYLIECTBY OOCYyKAaeMol TeMbl (YMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJIEHUS OTHOCHUTEIIBHO BBINIOJHEHHUS IpeyiaraeMoi 3aladyd, yYUTHIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3UILIUI IPYTUX YYaCTHUKOB AMAJIOTa WK AUCKYCCHUN);
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pacro3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIICHUS, TOHMUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, TMPEANMOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHTyalli, YMETh CMST4aTh
KOH()JIMKTBI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJCHCTBHS, TIOHUMATh HAMEPEHHUS
JIPYTHX JIOJCH, MPOSIBIISTh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOI hopme
(bOopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOI TOYKY 3PEHMs C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh W HUCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBUIYAILHON paOOTHI
IpU peleHrur OUOJIOTUYECKON MpoOiIeMbl, 0OOCHOBHIBaTb HEOOXOIUMOCTh HPUMEHEHHUS
IrpyHnoBbIX GOpM B3aUMOIEHCTBUS IIPU PEIIEHUH Y4eOHOH 3a1auu;

BbIOMpATh TEMATHKY U METOJIbl COBMECTHBIX JACUCTBUN C yYETOM OOIIUX HUHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4JieHA KOJIEKTUBA;

MPUHUMATH 1IEJTM COBMECTHOM JESITEIIbHOCTH, OPraHU30BHIBATH U KOOPJIWHUPOBATH
JEUCTBUA 0 €€ NOCTUKECHUIO: COCTABIIAThH IUIAH JEUCTBUM, PACHpPENEIATh POJIM C yU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OIICHUBATh KA4YeCTBO CBOETO BKJAJa M KaXJAOr0 YJYaCTHUKA KOMaHABl B OOIIHI
pe3yNbTaT 1o pa3paboTaHHBIM KPUTECPHUSIM;

IpeaJiaraTh HOBBIE MIPOEKTHI, OLIEHUBATh UJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETUYECKOE IOBEJCHHE B PA3IUYHBIX CHUTYaAIUSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBHUAMM:

1) camoopranu3amms:

UCIIONIb30BaTh OMOJIOTMYECKWE 3HAHUS IS BBISBICHHUS MPOOJIEM W HX pEUICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBHIOMPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUU IEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JCHCTBUAX W MOCTYNKaxX MO OTHOUIEHUIO K XUBOM MPHUPOJE, CBOEMY 30POBBIO U
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIIbHO OCYIIECTBIISITH TO3HABATEIbHYIO IEATEIbHOCTD, BBISBIISATH IPOOJIEMBI,
CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a/Jadyd B 00pa30BATEIbHOW JEATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITENILHO COCTAaBJIATh IUIAH PEIIEHUS MPOOIEMBbI C YUETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEITOYTECHUI;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JeNlaTh OCO3HAHHBIM BBIOOpP, ApryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

CcrocoOcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IMUPOKOH DPYAMIIMH B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOIM 00pa30BaTeNbHBINA U KyIbTYPHBINH YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMH TIO3HABATEIHLHOW pe(rIekcHu Kak OCO3HAHHSI COBEPIIIAEMBIX
JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB M OCHOBAHMI, HCIIOJIb30BATH

npuéMbl peIeKCUH AJIs OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;
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YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

IpUHUMATh ce0sl, TOHMUMasl CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IIpU3HaBaTh CBOE NIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro 4eIOBEKa.
INPEJIMETHBIE PE3YJIBTATDI

[TpenmeTrHble pe3yiabTaThl OCBOECHUS COAEpKaHUs yueOHoro npeamera «buosorus» Ha
yrayOn€HHOM YpPOBHE OpPUEHTHPOBAaHBI Ha oOecreueHue MpoQHILHOTO O0y4YeHHS
oOyyaromuxcst 6nonoruu. OHU BKITIOYAIOT: crielu(uuecKue it OMOJIOTUN HAyYHbIC 3HAHNUS,
YMEHHUS U CHOCOObI IEHCTBUM MO OCBOEHHIO, MHTEPIIPETALMN U IPeoOpa3oBaHUIO 3HAHUM,
BUJbl ACATEIBHOCTH IO TOJYYEHHI0 HOBBIX 3HAHUMH M UX IPUMEHEHUIO B Pa3IMYHBIX
yueOHBIX, a TaKkK€ B peaJbHBbIX JKU3HEHHBIX CHUTyauusx. l[IpeameTHble pe3ynbTaThl
IIPEJICTaBJICHbI 10 TOJaM U3yYEeHHUS.

[IpenmerHble pe3ynbTaThl OCBOeHHUs yueOHoro mpeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTD 3HAHHI O MECTE M POJIH OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (hopMUpOBaHNH €CTECTBEHHO-HAYYHON KAPTHHBI MHpa, B TIO3HAHWUHM 3aKOHOB MPHUPOJIBI U
peleHuH NpoOJjeM palMOHAIBHOIO IPHUPOJIONOIb30BaHUSA, O BKIAJE POCCHUMCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIa/ICHUE CUCTEMOI OMOJIOTMYECKUX 3HAHUN, KOTOPAast BKJIIOYAET: OCHOBOIIOIAralOII1e
OMOJOrNYEeCKre TEPMUHBI U TOHATUSA (KU3Hb, KJIETKA, OpraHu3M, MeTaboI13M, TOMEoCTas,
CaMOpETYJISIIMSI, CaMOBOCIIPOMU3BEACHHUE, HACIEACTBEHHOCTb, W3MEHUUBOCTb, POCT H
pa3BuTHE), Ononmormueckue Teopuu (kierouHas teopus T. IlIBanna, M. Illneiinena, P.
Bupxosa, xpomocoMHast Teopusi HacineacTBeHHocTu T. Moprana), yuenus (H. Y. BaBunoa —
0 IIEHTpaxX MHOr000pa3us U MPOUCXOKIEHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AUHO00pa3Hsl
IIOTOMKOB IIEPBOT0 ITOKOJIEHUS, PACILIEIUIEHHs], YACTOTHI FaMET, HE3aBUCUMOTO HACJIEOBAHHUS
I'. Menpens, roMOJIOTMUECKUX PsI0B B HacleAcTBeHHON m3MeHunBoctd H. V. BaBuiosa),
MPUHLIUIIBI (KOMIIJIEMEHTapHOCTH );

BJIQJICHHE OCHOBHBIMH METOJAAMM HAyYHOTO IMO3HAHHUS, HCIOJb3YEMBIX B
OMOJIOTHYECKUX MCCIIEJOBAHUSAX KHUBBIX OOBEKTOB (OMHMCAaHUE, W3MEPEHHE, HaOI0JCHHUE,
HKCIIEPUMEHT);

YMEHHE BbIIETATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MMPOKAPUOT U 3YKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM UKcie OakTepuid, rpuOoB, pacTeHUH,
JKUBOTHBIX M YEJIOBEKA, CTPOEHUS OpPraHOB M CUCTEM OPraHOB PACTEHUH, >KUBOTHBIX,
YeJI0OBEKAa, IPOLECCOB JKU3HEACATEIbHOCTH, IPOTEKAIOIMX B OpraHU3Max pacTeHUuM,
KUBOTHBIX U YEJIOBEKa, OHMOJIOTMYECKHX IPOLECCOB: OOMEHa BelecTB (MeTaboIu3M),
MpEeBpalleHus] SHEPruu, OpOoXKeHHs, aBTOTPOGHOr0 U TeTepOTPO(HOro THUIOB MUTAHUS,
doTrocuHTE3a W  XEMOCHHTE3a, MHTO3a, Meilo3a, TrameToreHesa, AMOpUOreHes3a,
NOCTAMOPUOHATIBHOTO Pa3BUTHS, Pa3MHOXKEHHS, WHAWBUIYAIBHOTO PA3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aMMOICHCTBHSI T€HOB, F€TEPO3HCa, HCKYCCTBEHHOTO 0TOO0PAa;

YMEHHUE yCTaHaBJIMBaTh B3aMMOCBSI3U MEXy OPraHOWIAMHU KJIETKU U UX (QYHKIHAMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHE! U UX QYHKIUSAMH, MKy OpraHaMH U CUCTEMAaMHU OPTaHOB
y pacTeHHi, )KUBOTHBIX M YelloBeKa W MX (PYHKUUSAMHU, MEXIY CUCTEMaMH OPraHOB M UX
(GyHKIMAME, MEXy TallaMd OOMEHa BELIECTB, ATAllaMH KJICTOYHOTO LIUKJIA U )KU3HEHHBIX
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IIUKJIOB OpPraHMW3MOB, 3TalaMM SMOpPHOHAIBHOTO PAa3BUTHUS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMEHHE BBISBISATH OTIMYUTEIbHBIC IPU3HAKU JKMBBIX CUCTEM, B TOM YMCJIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHME  HUCIOJb30BaTh  COOTBETCTBYIOIIME  APIYMEHTHI, OMOJIOTNYECKYIO
TEPMHHOJIOTHMI0 M CHMBOJIMKY JUI1 JIOKa3aTebCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUUYECKUX TPYIIIL;

yYMEHHUE pellaTh OMOJIOTMYECKUE 3a/1a4M, BBISABIATH MPUYUHHO-CIIEICTBEHHBIE CBS3U
MEXy HUCCIeNyeMbIMH OHOJOIMYECKMMM IpPOLECCaMH U SIBJICHUSMH, JEJIaThb BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMH I10JIyYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBITIOJHATH Ja00paTOpHBIEC U MPAaKTHUECKUE paboThl, COOTI0IATh MPaBHiIa MPH
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHME BBIIBUIaThb TUIIOTE3bI, NPOBEPATH MX 3KCIEPUMEHTAIBHBIMHU CPEICTBAaMU,
dopMynupys Ledb HCCIENIOBAaHUS, AHAIW3UPOBATH IOJYUYEHHBIE pE3YyNbTaTbl U JEJaTh
BBIBO/IbI;

YMEHHUE y4acTBOBaTh B y4eOHO-UCCIIE10BaTEIbCKON paboTe 0 OMOI0ruH, 3KOJIOTHU U
MeJMIHE, TPOBOAUMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, U MyOIMYHO MPEICTaBIATh
MOJIy4YECHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHME OIICHMBAThb 3THYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEIOBAaHUN B 00JacTU
OMoJIOTHH U MeIULMHBI (KJIOHUPOBAaHHE, UCKYCCTBEHHOE OIJIOJJOTBOPEHME, HAIlPaBIEHHOE
U3MEHEHHE T€HOMa U CO31aHNEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHME OCYLIECTBJISITH  OCO3HAHHBIM  BbIOOp Oyaymeld mnpodeccruoHanbHON
JeSITEIbHOCTH B 00J1aCTH OMOJIOTHUH, MEIULIMHBI, OMOTEXHOJIOTMH, BETEPUHAPHH, CEIbCKOTO
XO03s5IMCTBA, MHILEBOW  TMPOMBINUIEHHOCTH, YIWyONsATh  MO3HABaTEeNIbHBIA  HMHTEpec,
HalpaBJIeHHBIH Ha OCO3HAaHHBIH BBHIOOP COOTBETCTBYIOIIEH MNpodeccuu M MPOAOIIKEHHE
O6uosornyeckoro o0pa3oBaHMsl B OpraHU3alMAX CPEeHEro NpoQecCHOHaIbHOIO M BBICIIETO
oOpazoBaHus.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHs ydeOHoro mpenmera «buonorus» B 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK,
B (hpopMHpOBaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TO3HAHUH 3aKOHOB
HPUPOJIBI U PEILIEHUH 3KOJIOTMUYECKHUX MPoOJIeM UeJI0BEUECTBa, a TAKKE B PEIIEHUH BOIPOCOB
palMOHATIBHOTO HPUPOAONOIL30BAHUSA, U B (OPMHUPOBAHUU IIEHHOCTHOTO OTHOIIECHUS K
npupoze, oOIIecTBY, YeIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOeXHBIX y4EHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOM OMOJIOTrMYECKUX 3HAHHUM, KOTOPasi BKJIIOYAET ONpeAeTIeHUs
U TIOHUMaHHE CYLITHOCTH OCHOBOIOJIAraroIuX OMOJOTMYECKUX TEPMUHOB U MOHATUH (BHI,
sKocucTema, Omoctepa), Omonorunyeckue Teopuu (dBosouuoHHas Teopus Y. JlapBuHa,
CUHTEeTHUeCcKas Teopus sBoonnn), yaenus (A. H. CeBepuoBa — 0 myTsX U HampaBlICHUSX
sBommoiuu, B.M. Bepraackoro — o Guocdepe), 3akoHbI (T€HETHUECKOro paBHOBecHs K.
Xapau u B. BaitnOepra, 3apozsimeBoro cxoactsa K. M. bapa), npasuna (Munumyma HO.
JInbuxa, HKOJIOTUYECKOW NTHUPAMUIBI DHEPTHH), THMOTE3bl (Tumore3a «vupa PHK» V.
['unGepra);

YMEHHME BIAJECTh OCHOBHBIMM METOJAaMH HAYYHOIO ITO3HAHMS, HCIOJIB3YEMBIMH B
OMOJIOTHYECKUX HCCICIOBAHUAX JKUBBIX OOBEKTOB M IKOCUCTEM (ONMHUCAHUE, U3MEPEHHUE,
HaOJr0IeHNe, SKCIIEPUMEHT), CITIOCOOAMU BBISIBIICHUS U OLIEHKU aHTPOIOT€HHBIX U3MEHEHUI
B IIPUPOJIE;
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YMEHHE BBIIENATHh CYIIECTBEHHbIE MPHU3HAKU: BHUJIOB, OMOTrE€OIEHO30B, 3KOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIETO, ABIKYIIETO M Pa3phIBAIOIIEr0 €CTECTBEHHOTO OTOOpaA,
QIUTOMATPUYECKOTO0 W CHMIIATPUYECKOTO BHUI000pPA30BaHUsS, BIHMSHHS JIBUXKYIIUX CHII
SBOJIIOIMH Ha TeHO(OH 1 MOMYJISIIIUK, TPUCTIOCOOIEHHOCTH OPraHu3MOB K cpejie oOuTaHus,
yepeOoBaHMsl HANpPAaBJICHUN HBOJIOLMH, KPYrOBOpPOTa BEUIECTB U IOTOKA JHEPrHUH B
HKOCHUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBS3H MEXIY MPOIECCaMU HSBOJIOLUH, IBHKYILIUMHU
CUJIaMU aHTPOMOreHe3a, KOMIIOHEHTaMHU PA3JINYHbIX SKOCUCTEM U MPUCIOCOOICHUSIMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITH OTIWYUTEIbHBIC NMPHU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOIECHHOCTH
BUJIOB K cpelne oOuTaHus, aOMOTHYECKHMX W OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM,
B3aMMOCBSA3€l OpPraHM3MOB B COOOIIECTBaX, aHTPOIOICHHBIX W3MEHEHHUH B 3KOCHCTEMax
CBOEH MECTHOCTH;

YMEHHE  UCIOJNB30BAaTh  COOTBETCTBYIOIIHME  APTYMEHTBI,  OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIMKY JUIS JIOKA3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX
CUCTEeMAaTUYECKUX TPYMM, B3aHUMOCBS3M OpPraHM3MOB M Cpeabl OOWUTaHUS, EIUHCTBA
YeI0BEUYEeCKUX pac, HEOOXOAMMOCTH COXPAaHEHHS MHOrooOpa3us BHJIOB U SKOCHUCTEM Kak
YCIIOBHS COCYIIECTBOBAHUS TIPUPO/IBI U Y€JIOBEYECTBA;

YMEHHUE peliaTh OWOJIOTHYECKUE 3a/1a4H, BBISABISTH MPHUYNHHO-CIEICTBEHHBIC CBSI3U
MEXy HCCIEAYyEeMbIMH OWOJIIOTMYECKUMHU MPOIECCAMU U SIBICHUSMH, JIElaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHME BBINOJIHATH J1a00pAaTOPHBIE U IPAKTHUECKHUE PabOThl, COOJII01aTh IPAaBUIIa IIPU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTAaTh TUIOTE3bl, MPOBEPATh HMX JKCIEPUMEHTAIBHBIMHU CPEJICTBAMHU,
dbopMynupys 1LeNnb HCCIEeIOBAaHUS, aHAIU3UPOBATH MOJNYUYEHHBIE PpE3YyNbTaThl U JENaTh
BBIBO/IBI;

YMEHHUE Y4acCTBOBATh B yU€OHO-UCCIIE0BATEIHCKON paboTe 1Mo OMOJIOTHH, SKOJIOTUH U
MeIUIMHE, MPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOILIECTB, U MyOIMYHO MPEICTABIISATh
MOJTy4YEHHBIEC PE3yIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHMBATh TUIOTE3bl M TEOPUU O MPOUCXOXKICHUU >KU3HH, YeIOBeKa W
YeJIOBEYECKUX Pac, O MPUYHMHAX, TOCIEICTBHIX M CIIOCO0aX MPeIOoTBpAIIEeHUs TI100aTbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE  OCYLIECTBIATh OCO3HAaHHBIA  BBIOOp Oyaymied  mpodeccroHaTbHON
NESTEIbHOCTH B O0NAacTH OWONOTHH, DKOJIOTUU, MPHUPOAOINOIB30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTHH,  TICHXOJIOTHH,  BETEPUHAPUH,  CEJIBCKOTO  XO3SIMCTBA,  IHIIEBOU
MPOMBIIIJICHHOCTH, YIIyOJATh TO3HABATEIbHBI MHTEPEC, HANPABJICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOLIEH Mpodeccud U MPOJOHKEHHE OMOJIOTHYECKOro oOpa3oBaHUs B
OpraHu3alUsgX CPEAHEr0 NPOPEeCCHOHATBHOIO U BBICILIETO 00pa30BaHuUs.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KoHTpo.b- Ipakru- (undposbie)
HbIE yecKue oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypchl
1 buonorus xak Hayka
2 JKvBbIE cHCTEMBI U UX U3YUCHHE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrie u GyHKINHU KICTKU 2
6 OOMeH BellecTB U MpeBpallleHue YHEPTUU B KIIETKE 1
7 Hacnencreennas nabopMmaius u peanu3aius e€ B 9 05
KIIETKE
JKn3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3zBUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U ) 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 brorexHomorus u CHHTETHYECKast OMOJIOTHS 4
17 PesepBHOe Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaunvecTBo yacoB DJIeKTPOHHbIE
i Tema ypoka Beero  Komrpo  Ipakru- HNata undposkie
JIbHbIE yeckue 00pa3oBaTeIbHbI
padoTbI padoThbI e pecypcbl
1 Buonorus kak KOMITJICKCHAsI HAyKa U KaK 4acTh 1 02.09.2023
COBPEMEHHOTO O0IIECTBA
JKuBble cucTeMbl U UX CBOMCTBA 1 04.09.2023
YpoBHEBas opranu3aius KUBbIX CUCTEM 1 07.09.2023
4 HcTopus OTKpBITHS ¥ U3yueHUs KiieTku. KiierouHas 1 09.09.2023
Teopus
MeTo bl MOJIEKYIISIPHOMN M KJIIETOUYHOM OMOJIOTHH.
[IpakTuyeckas pabora «M3y4yeHue MeTo10B
5 KJIETOYHOM Onosoruu (xpomarorpadus, 1 0.5 11.09.2023
anekTpodopes, auddepeHnnanbHoe
uentpudyruponanue, [T1[P)»
6 XUMHYECKUH COCTAB KIIETKU 1 14.09.2023
7 MuHepabHbIC BEIIECTBA KIETKH, UX 1 16.09.2023
Ouosoruueckas poib
OpraHuyeckue BellecTBa KIeTKH — OeNKH.
8 JlaGopatopHnas pabora «O6HapyxeHue OenKoB ¢ 1 0.5 18.09.2023
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIHI
9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB 1 21.09.2023
10 Opranudeckue BeIecTBa KJIETKU — YIJIEBOIbI 1 23.09.2023
11 Oprannueckue BeIecTBa KJIETKH — JIMIH/IbI 1 25.09.2023
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Hykneunossie kucnorsl. [IHK u PHK.
JlaboparopHas padora «/ccnenoBanue

12 0.5 28.09.2023
HYKJIEMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue 30.09.2023
nykineosunrpudocdarsr (HTD)

14 CexBenuponanue JIHK. MeToibl rTeHOMUKH, 02.10.2023
TPAHCKPHUIITOMUKHU, TPOTCOMUKH

15 MeTob1 CTPYKTYpHOM OHUONIOTHH 19.10.2023

16 Tuns! knetok. [Ipokapuornueckas kieTka 21.10.2023
CtpoeHune 3yKapuoTUYECKOM KIETKH.

17 [IpakTuueckas pabora «M3y4yeHne cBONCTB 0.5 23.10.2023
KJICTOYHON MEeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KICTKH 26.10.2023
OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH.

19 [IpakTuueckas pabota «M3ydeHue qBUKEHUS 0.5 28.10.2023
[UTOIIA3MBI B PACTUTEILHBIX KIIETKAX)
[TomyaBTOHOMHBIE OPTaHOMIBI KIICTKH:

20 MUTOXOHJIpUH, T1acTu bl JlabopaTopHast pabora 05 02.10.2023
«MccrnenoBanue miasMoin3a 1 Aeria3Moin3a B
PACTHTEIBHBIX KIETKAX)

21 HemeMOpaHHbIe OpraHOU/IbI KIIETKU 04.10.2023

22 Crpoenuie u GyHKIUH s11pa 07.10.2023
CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK YKapHOT.

23 JlaboparopHast pabota «/3ydeHne CTpoeHHs 0.5 09.10.2023

KJICTOK PAa3JIMYHBIX OPraHU3MOB»
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AcCUMUIISINS ¥ TUCCUMILISIIAS — JIBE CTOPOHBI
Meradoimm3Ma. Tunsl oOMeHa BEIECTB.

24 JlaGopaTopHas paborta «/3ydeHue KaTaauTHICCKON 12.10.2023
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuiIa3bl WU
KaTaJias3bl)»
@epMEHTAaTUBHBIN XapaKTep PeaKLuid KIETOYHOIO
o5 MeTtabosm3ma. JlaboparopHas padota «M3yueHue 05 14.10.2023
(hepMEeHTAaTUBHOTO pacHICTICHUS TIEPOKCUIA
BOZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX»
26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI 16.10.2023
27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 19.10.2023
28 dorocuHTE3 21.10.2023
29 Xemocunrtes. JJaboparopnas pabora «CpaBHeHHE 05 30.10.2023
MPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a
Ana3poOHble opranu3mMbl. Bujiel 6poskeHust.
30 JlaGopatopHas paborta «CpaBHEHHE MPOLIECCOB 02.11.2023
OpOXKEHUS U JBIXaHUS»
31 jgﬁ(e)gg{me OpraHu3Mbl. DTarnbl SHEPreTUYECKOT0 04.11.2023
32 DHeprus MeMOpaHHOTO rpa)meHTa IIPOTOHOB. 13.11.2023
Cunre3 AT®: pabora npotoHHO AT®-cuHTa3BI
33 Peakuun MaTpu4HOro CUHTE3a 16.11.2023
34 Tpanckpunuus — marpuusbiii cuate3 PHK 18.11.2023
35 Tpancsiiust u e€ 3Tarbl 20.11.2023
36 Konuposanue amuHokuciot. Poss pubocom B 93.11.2023
O6uocuHTe3e Oenka
37 Opranu3anys reHomMa y TpoKapuoT U DyKapuoT 25.11.2023
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MOJIGKYJISIPHBIG MCXAaHU3MBbI 3KCIIPCCCHUU I'CHOB Y

38 27.11.2023
9YKapHOT
Bupycbl — BHEKJIETOUHBIE ()OPMBI KU3HH U

39 obnuratHeie apa3uThl. [IpakTuueckas pabora 0.5 30.11.2023
«Co31aHue MoJIesId BUpyca

40 BI/IpyCHLje 3a00JIeBaHUs YeJI0BEKa, )KUBOTHBIX, 02.12.2023
pacteHuit

41 HanorexHonoruu B OMOJIOrUH U MEIUIIUHE 04.12.2023

42 JKW3HEHHBIN ITUKIT KICTKH 07.12.2023

43 Martpuunsiii cuates JJHK 09.12.2023

44 Xpomocomsl. JlTaboparoprast pabota «3ydecHune 05 11.12.2023
XPOMOCOM Ha TOTOBBIX MUKPOIIpENapaTax»

45 JleneHue KICTKH — MHTO3 14.12.2023
Tume! kieTok. KaprokuHes v MUTOKUHES.

46 JlaGopatopHnas pabora «HaOnronenue Muto3a B 05 16.12.2023
KJIETKaX KOHYMKA KOpeIlIKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax)»

47 Perynsauus »kM3HEHHOTO IUKJIA KIIETOK 18.12.2023

48 Opranusm Kak eUHOE 11eJI0€ 21.12.2023

49 Tkanu pacteHuit. JvIa6opaT013Ha51 pabota 05 93122023
«3yueHune TkaHel pacTeHHID»

50 TkaHU )KUBOTHBIX H qenmieKa. JlaGoparopHas 05 95 12 2023
pabota «/3y4ueHre TKaHeH KHUBOTHBIX)

51 Opransl. Cuctemsl opranoB. JlaboparopHas padota 05 98.12.2023
«M3yueHne OpraHoB IIBETKOBOTO PaCTCHHS)

52 Omnopa Tena OpraHu3mMoB 30.12.2023
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53 JIBr>KEeHHE OpTraHru3MOB 1 15.01.2024

o4 [Turanue opranu3zMoB 1 18.01.2024

55 [TuTaHue MO3BOHOYHBIX KHBOTHBIX. 1 20.01.2024
[TummeBapuTenbHas cCHCTEMA YeI0BEeKa

56 JlpIxaHue opraHu3MoB 1 22.01.2024

57 JIpIxaHue IMO3BOHOYHBIX KUBOTHBIX U YeJI0BEKa 1 25.01.2024

58 TpancnopT BeliecTB y OpraHu3MoB 1 27.01.2024

59 KpoBeHocHast cucTema 1mo3BOHOYHBIX KHBOTHBIX U 1 99.01.2024
YelioBeKa

60 Brigenenue y opranusmon 1 01.02.2024

61 3amuTa y OpraHu3MoB 1 03.02.2024

62 NmMmyHHas cuctema yeinoBeka 1 05.02.2024

63 Pa3znpaxkxuMocTh U perynsius y OpraHu3MoB 1 08.02.2024

64 I'ymopanbHas perysiius ¥ SHAOKPUHHAS CHCTeMa 1 10.02.2024
KUBOTHBIX U YEIIOBEKA

65 @DopMBI Pa3MHOKEHUS OPIraHU3MOB 1 12.02.2024

66 [TonoBoe pa3zMHOXkEHUE 1 15.02.2024

67 Meiio3 1 17.02.2024
I'amerorenes. O06pa3oBaHue U pa3BUTHE MOJOBBIX

68 kietok. JlJaboparopnas pabota «3ydenue 1 0.5 10.02.2024
CTPOEHHS TOJOBBIX KIIETOK Ha TOTOBBIX
MHUKpOTIpeIiapaTax

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1 99 02.2024
OHTOTEHE3

70 3akajika OpraHOB W TKaHEH U3 3apOIbIIIEBHIX 1 94.02.2024

JIUCTKOB
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Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas pabora

71 «BbIsIBIEHUE TPU3HAKOB CXOCTBA 3apOIBIIICH 0.5 26.02.2024
MTO3BOHOYHBIX KHUBOTHBIX )
PasMHOkeHUE U pa3BUTHE PACTCHUM.

72 Jlaboparopnas padota «CTpoeHHE OPraHOB 0.5 29.02.2024
Pa3MHOXKEHHUS BBICUINX PACTCHUI

73 HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH KaK 02.03.2024
HayKH
OCHOBHBIE TIOHATHUS U CUMBOJIbI TEHETUKH.

74 Jlaboparopnas pabota «J/Ipo3odriia kak 00bEKT 0.5 04.03.2024
TEeHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTH HaCJII0OBAaHHSI TPH3HAKOB.

75 Mouorubpuanoe ckpemuBanue. [Ipakruueckas 05 07.03.2024
pabota "H3ydyenue pe3ynbTaToOB MOHOTUOPUTHOTO
CKpeUIMBaHus y Apo30duibr"

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 11.03.2024
CKpEUIMBaHUS

77 AHanusupyroliee ckpenuBanue. Hermonnoe 14.03.2024
JOMUHHUPOBAHHE
JurnbpunHoe ckpeuuBanue. [Ipaktuueckas

78 pabota «/3ydyeHue pe3ynbTaToB AUTHOPHIHOTO 0.5 16.03.2024
CKpELIMBaHUA y APO30(UIB»

79 [{uTonornyeckre OCHOBBI AUTHOPHITHOTO 18.03.2024
CKpEeLIBaHUs

80 CrerieHHOE HaclleJIOBaHUE TTPH3HAKOB 21.03.2024

81 XpOMOCOMHasl TEOPUSI HACIIEACTBEHHOCTU 23.03.2024

82 I'eneTnka mosa 01.04.2024
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83 ['eHOTHT KaK [EIOCTHAS cHUCTEMa 04.04.2024

84 I'eHeT4eCKUT KOHTPOJIb PA3BUTHS PACTCHUM, 06.04.2024
KUBOTHBIX U YEIIOBEKA

85 N3menunBOCTh IpU3HAKOB. BHIbl N3MEHUMBOCTH 08.04.2024

86 MonudukanronHas ”3MEHYUBOCTh 11.04.2024
BapuanmoHHBIi psit 1 BApHAIIMOHHAST KPUBASL.
Jlaboparopuas padota «Vccienoanue

87 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHON 0.5 13.04.2024
M3MEHYUBOCTH. [locTpOCHHE BapHAIIMOHHOTO psia
Y BApUALIMOHHON KPUBOI»

a8 ['eHoTunuyeckas n3MeHUNBOCTh. KoMOMHATHBHAS 15.04.2024
W3MEHUYUBOCTH
MyTranuoHHast ©3MEHYHBOCTb. [IpakTndeckas

89 pabota «MyTtauuu y qpo30¢uisl (Ha TOTOBBIX 0.5 18.04.2024
MUKpOTIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIIecca. 20.04.2024
DONUTeHETHKA W STTUTCHOMHKA

01 I'enernka yenoBeka. [IpakTudeckas p'i160Ta 05 92 04.2024
«CocTaBeHUE U aHAIH3 POJIOCIIOBHOM

92 MeToapl METUIIMHCKON TEHETHKH 25.04.2024
3HaueHUEe METUIIMHCKON TeHETUKH B

93 MIPEIOTBPANICHUH M JICYCHUN TeHETHICCKUX 27.04.2024
3a00JIeBaHUI YEeTTOBEKa
OcHoOBHBIE TIOHATHUS ceyekiun. JlabopaTtopHas

94 pabota «3ydeHune copToB KyIbTypHBIX PACTEHUN U 0.5 29.04.2024

mopoa AOMAIIHUX KHUBOTHBIX)
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MeTo/b1 ceneKIMoHHOM paboThl. JIabopaTopHas

95 - 1 0.5 06.05.2024
pabota «3yueHre MEeToI0B CeNIeKIIMU PACTEHUI

9 JlocTrKEeHHSI CeTICKIIUU PACTCHUHN U )KI/IBOTHVBIX. 1 16.05.2024
[Tpaktuyeckas padora «[IpuBuBKa pacTeHuiI»

97 CoxpaHeHnue, U3y4eHHEe U UCTIOJIb30BaHUE 1 18.05.2024
TeHETUYECKUX PECypPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npousBojicTBa. [IpakTuueckas pabora «3yuenue 1 0.5 20.05.2024
00BEKTOB OMOTEXHOIOTUM»

99 OcHOBHBIE HAMPABJICHUS CHHTETUICCKOW OMOJIOTHI 1 23.05.2024

100 XpOMOCOMHAsI U TeHHAsI HH)KEHEPUS 1 25.05.2024

101 Menunnnckue OMOTEXHOIOTUN 1 27.05.2024

102 PesepBHbIit ypok. HOBT(jpeHI/Ie, 00o001eHue, 1 30.05.2024
CUCTeMAaTH3aIHsl 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rio A.M. u npyrue; moj

penakmueii [Taceunnka B.B., AkiimonepHoe obmiectBo «M3nparensctBo «IIpocBerienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHE
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