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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma o yueOnomy npeamery "buonorus” (nansee - Ouosorusi) Ha ypoBHE CPEAHETO
obmiero oobpazoBanus pa3padorana Ha ocHoBe DenepabHOTO 3akoHa OT 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemnuuu mpenoiaBaHus
yuebHoro npeamera «bronorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYuebnbrii npeamer «buonorus» yramyonéaHoro ypoBHsS wu3ydenus (10—11 xmaccer)
SBJIIETCS OJIHUM M3 KOMIIOHEHTOB INpeAMETHOM ob0nactu «EcTecTBEHHO-HAyYHbIE MPEAMETHD.
CornacHo mnonoxenusim OI'OC COO mnpodunpHble ydyeOHbBIE NpPEAMETHI, H3ydyaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOom muddepenimanuu oOydeHruss Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMsl M NMPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM MPO(PECCHOHAIBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KKIBbIA U3 3TUX YU4€OHBIX MPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIlICHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajlay, CBA3AHHBIX C MpodopueHTanueit
oOyyaronuxcs M CTUMYJIMpPOBAHHEM HHTepeca K KOHKPETHOW 00JIacTM Hay4dyHOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, DKOJOTHEH, TCUXOJOTHUEH, CIOPTOM WU BOEHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamerty "buosnorus" na€r mpencraBieHue O LETU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapHaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pa3esiaM H TeMmaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHyeT MOCIe0BATEeIbHOCTh U3YUEHHUSI yUeOHOTo MaTepHrala
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€il, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMMe mo OMOJIOTHH pean30BaH MPUHITUTT
MIPEEeMCTBEHHOCTH C H3Yy4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHu,
Onmaromaps 4yeMy IPOCMAaTpPUBAETCSl  HANPABICHHOCTh Ha  MOCIEOYIOLIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHHS, MPEICTaBICHUNA O 310pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpEeKHOrO OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTMHM TakXKe IMOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk mIaHUpPYyEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM
pedynprataM oOyueHus U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITeNbHOCTH OOy4YaloUIuXCcs MO OCBOCHHUIO COJepXaHUs OHOoJIorTHYeckoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero obpa3zoBaHHUsS 3aBepllacT
Oouosnoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTUPOBAH HAa pacHIUpeHHe U YriyOjaeHne 3HaHUMA
oOyyaromuxcss O JKMBOM MpHUpOJE, OCHOBAaX MOJIEKYIPHOH M KIETOYHOM Oumojoruw,
SMOPHOJIOTUH U OUOJIOTUM PA3BUTHS, T€HETUKHU, CENEKIMH, OMOTEXHOJOIHH, IBOJIOIMOHHOIO
YUEHHS U DKOJIOTUH.

Nzyuenne yuebnoro npeamera «buonorus» Ha yriyOJeHHOM ypOBHE OpPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY IOJYYeHUIO0 OMOJIOrMuecKoro o0pa3oBaHMs B
By3aX M OpraHM3alusAX CpPeIHEero mpogecCuoHaIbHOro oopazoBaHus. OCHOBY €ro COIEp KaHUsS
COCTaBIJIIET CUCTeMa OHOJOIMYECKMX 3HAHUHM, MOJTYYEHHBIX NMPH H3YUYEHHH OOYyJarOLUMUCS
COOTBETCTBYIOLIUX CHUCTEMAaTUYECKUX pa3AeioB OMOJIOTMM Ha YpPOBHE OCHOBHOIO OOIIEro



oOpasoBanus, B 10—11 xmaccax 3Tu 3HaHUS MOTYYarOT pa3BuTHE. Tak, pacCIIMPEHbl U yriIyOIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, JKMBOTHBIX, TpHUOax, OaKTepusX, OpraHu3Me UeJOBEKa,
o0ImMX 3aKOHOMEPHOCTSIX KHU3HH, JONOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
MIPUKJIATHOTO U TIOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHUPBI AJIS
nocJieayroumero Beidopa npogeccun. Bo3zMokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOLIUMH 3HAHUSMH, TIOTYYCHHBIMU OO0YYarOIUMHUCS TPH U3Yy4CHUU QU3NKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMy mnpenMmery "buonorus" orpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAX0AbI K M3ydeHuto Ouosiornu. CorjacHO UM, H3y4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluy,
9BOJIIOIIMM OpPraHWYECKOTO MHpa Ha 3emile, COXpaHEeHHs] OHOJIOTMYECKOro pa3HooOpa3us
miaHeTtl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJSIPHOW M KIJIETOUHOW OuoJioruu,
SMOPHOJIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU U CENIEKINH, OMOTEXHOJIOTHHA M CHHTETUYECKOM
OMOJIOTHH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYJAIOIUXCS IO OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosornu yenoBeka. B 11 kiacce m3ydaroTcsi BOJIIOIMOHHOE yY€HHE, OCHOBBI SKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» npu3BaH OOECHEUUTh OCBOEHHE OOY4YarOUIUMUCS
OMOJIOTMYECKUX TEOpUHW M 3aKOHOB, WJEH, NPUHIUIOB W MpPaBUJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOroo0Opasuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIUH, OHOIEHO03a, 3KOCHCTEMBbI, O BbIAAIOIINXCS
HAy4YHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHU, MPUKIAJHBIX acCHeKTaX
Ouosnornyeckux 3HaHWM. J[ns pa3BuUTUS U MOJAEpKaHUS MHTepeca 00ydaromuxcst K OHOIOruu
Hapsy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBJICHHSI M Pa3BUTHUSI TOM WJIM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PELICHHE BaKHEUIIUX
OMOJIOTMYECKUX U 9KOJOTHYECKHUX MpooIIeM.

Lenb u3yuenus yuyebHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE — OBJIJICHHE
OoOy4aroUMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3allMu >KHUBBIX CHCTEM
Pa3HOTo paHra u NpuoOpeTeHne YMEHHUM MCIOJIb30BaTh 3TU 3HAHUS B (DOPMHUPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nMpodecCHOHAIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBeIeHUs AJIsl TPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTrkeHue 1eN u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrmyOin€HHOM ypoBHE
obecrieunBaeTcs PEeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOGHHE OOYyYaIOUIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHMH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHUHU,
MHOT000pa3uu 1 0COOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIeTKAa, OpraHu3M, MOMYJSIUs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHHIX B
OHOJIOTHH;

O3HAKOMJIEHHE  O0ydJaloumuxcs €  METOJaMM  MO3HAHUSA  KMBOM  TPUPOABL:
HCCIIEeIOBATEIbCKUMH METOJaMH OMOJIOTHYECKUX HAyK (MOJEKYISIPHOW M KIETOYHOU OMOJIOTHH,
SMOPHOJIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOIMU U CHUHTETUYECKOM
OUOJIOTUH,  TMAJEOHTOJOTHUH, OKOJOTMH); METOJAaMH  CaMOCTOSATENBHOTO  MPOBEICHUS



OMOJIOTUYECKUX HCCIIEJOBAHUN B J1aboparopuu M B mpupoje (HaOIroaeHue, H3MEpeHHE,
HKCTIIEPUMEHT, MOJICITUPOBAHHE);

OBJIaZIcHUE OOYYaIOUUMUCS YMEHHUSMHU: CAMOCTOSITEIBHO HAaXOIUTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYIO HH(OPMAIINIO; TIOJIb30BATHCS OHOJIOTMYECKOW TEPMUHOIOTHEH 1
CHMBOJIMKOW; YCTQHABIMBATh CBSI3b MEXKAY pa3BUTHEM OWOJIOTUM W  COIMAJIbHO-
HSKOHOMHYECKUMH W SKOJOTUYECKHMHU TPOOJIEMaMH 4YeJIOBEYECTBA; OICHWBATH IOCIECICTBUS
CBOCH JEATENPHOCTH 10 OTHOIICHHIO K OKpPYKAIOMIeW NPUPOAHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKPYXAIOIIUX JIIOJeH; OOOCHOBBIBATH M  COOJIOAATH  MEpPHI
NpoPUIAKTUKY MHPEKIIMOHHBIX 3a00J€BaHMi, MpaBuia NOBEIEHUS B IMPUPOJIE U OOecTieueHHs
0€301MacCHOCTH COOCTBEHHOW KH3HEICSTEIPHOCTH B YPE3BBIYANHHBIX CHUTYAlHSX MPHPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHS B OOJIACTH
OUO0JIOrUH;

pa3BUTHE y 00YYAIOMIMXCS MHTEIUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HaKOMCTBA C BBLIAIONIMMHCS OTKPHITUSMH M COBPEMEHHBIMU HCCIEIOBAHUSIMH B OHOJIOTHH,
pemaeMbpIMi €10 MPOOJIEMaMH, METOJIOJIOTHEH OWOJIOTUYECKOTO HWCCIICAOBAHMS, MPOBEICHHS
OKCTIEPUMEHTAIBHBIX HCCIIEOBAHUM, pemeHus] OWOJIOTHYECKUX 3a/ad, MOJICITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y 0Oy4YarOMMXCs IIEHHOCTHOTO OTHOIICHHUS K JKUBOM MPHUpPOJE B IETIOM U K
OTIEeNbHBIM €€ OOBEeKTaM W SBJICHUSAM; (OPMHPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
IrPaMOTHOCTH, OOIIEW KyJIbTypbl NMOBEACHUS B IMPHUPOJAE; MHTErPallii €CTECTBEHHO-HAayYHBIX
3HAHWM;

npuoOpereHue 00yJaroIUMUC KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIOJIb30BaHUN
(cobmiofilene MpaBWJI TOBEACHUS B TIPUPOJIE, OXpPaHbl BHJOB, SKOCHCTEM, Ouocheps),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS M 3J0POBBSI OKPY)KAIOIIUX JIOJeH (CoOMoaeHus Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BhIYAHBIX CUTYAIUSAX IPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUN M YMEHHI B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHUH Ui OCO3HAHHOrO BbIOOpa OOyYaOIIMMUCA HWHAUBUAYAJTIbHOMN
00pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIICH MoOcCienymeMy MnpodecCHOHaIbHOMY
CaMOOIIPE/IeICHUI0, B COOTBETCTBUU C HHIUBUAYAIbHBIMU HMHTEpPECaMH U MOTPEOHOCTIMU
peruoHa.

OO1ee 4yuCIIO YacoB, OTBEACHHBIX Ha W3ydeHUE OHOJOTHMM Ha YIIIyOJNEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanus, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

Otbop opraHu3alMoOHHBIX (QOpM, METOJOB U CpPeACTB OOy4YyeHHs OHOJIOTHUHU
OCYILIECTBIISIETCS ¢ YYETOM CeUU(PUKU €ro COJAepKaHHs W HAMPABICHHOCTH Ha MPOJOJDKCHHE
OMO0JIOTHYECKOTO 00pa3oBaHUsl B OpPraHM3ALUSAX CPEAHEro MNpo(ecCHOHAIBHOTO U BBICIIETO
oOpa3oBaHusl.

OO0s13aTeNbHBIM YCIOBHEM NpU O0O0y4eHUHM OMOJIOTUM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
[IpOBEICHUE JIa0OpaTOPHBIX M TpakTHdeckux paboT. Takke yuyacTue OOydaromMxcs B
BBITIOJIHEHUN TPOEKTHBIX M  y4eOHO-UCCIIEOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpEeNIeNAETCSl YYUTENIeM Ha OCHOBE HMEIOIIMXCS MaTepHaJbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.

COJEPKAHUE OBYUYEHUSA
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10 KJIACC

CopnepxaHue pPOrpaMMbl, BBIACIECHHOE  KVpPCUBOM, HE BXOAMT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHnHast OuoJiorusi — KOMIUIEKCHas: Hayka. Kparkas ncropus pa3BUTHS OHMOJIOTHH.
buonornveckne Haykum W u3ydaemble UMHU mpoOnembl. DyHpaMeHTanbHBIC, TPUKIAIHBIE W
MTOMCKOBBIE€ HAyYHbIE UCCIIEJIOBAHUS B OMOJIOTHH.

3HavyeHne OWOJOrMU B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouosnoruei. 3HayeHHME OUOJIOTUM B MPAKTUYECKOUN
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V. I'apsei, I
Mennens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. U. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTHU ¢ IPYrUMU Haykammuy, «CucteMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M UX H3yYeHHUE

XKusble cucTembl Kak mpeaMeT u3ydeHus ouosoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CaMOOPTaHM3alMs, CaMOBOCIIPOU3BEICHUE, Pa3aPAKUMOCTb,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3allid KUBBIX CHCTEM: MOJCKYJSIPHBIM, KIETOYHBINA, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHIA ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUS MaTepuu. Hayku, n3ydaroniue ,HUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroasl Omojornyeckoid Hayku. HaOmiomeHnue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMartu3anus, MeraaHanu3. lloHsTue o 3aBUCMMOM M HE3aBUCUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. [locranoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbX. OneHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKaKEHUS PE3yJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmumer u cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «bBHOIOTHYECKHE CHCTEMBIY,
«CBolCTBa KUBOM MaTepum», «YPOBHU OpPraHU3aLUU KUBOM MPUPOAb», «CTpOEHHUE )KUBOTHOU
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyI0BaHHUE ISl MPOBEACHUS HAOIIOICHUHN, U3MEPEHUH,
9KCIEPUMEHTOB.

IIpakTHyeckas padora «/crnosb30BaHUE Pa3IUYHBIX METOJOB MPU HU3YUYEHUHM KUBBIX
CUCTEM.



Tema 3. buoJsiorust KjieTkun

Knerka — crpykrypHO-(DyHKIMOHANbHAS €MHULIA KUBOTO. VICTOpHUS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpUHU.

MeTopl  MOJIEKYJIIPHOM UM KJIETOYHOW OMOJOrMM: MHUKPOCKOIUS, Xpomartorpadus,
anektpodopes, METOJ MeueHBIX aroMoB, auddepeHnuanbHOe  IEHTpU(YrUpOBaHHE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue (DUKCUPOBAHHLIX KemoK. DIEKTPOHHAs MHUKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuipr 1 cxembl: «CBETOBONM MHMKPOCKOI», «DJIEKTPOHHBINM MHUKpockom», «Mcropus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpENapaTbl PacTUTENbHBIX, *KMUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IIpakTnueckas padora «/3ydeHne METOJOB KIETOYHOW OHOJOTHHM (XpomaTorpadus,
anektpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opranu3anms KJICTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpPHUTENs, peareHTra, y4yacTHe€ B CTPYKTYPUPOBAaHUU KIETKH, TEIUIOPETYISILUU.
MunepasnbHble BeIeCTBa KIETKH, UX OuoJiornyeckasi pojib. Posib KATHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BENIECTBA KJIETKU. brojorudeckue noaumepbl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenKOBOW MoJekynbl. [lepBuuHas cTpykTypa Oenka, TMenThIHas
CBs3b. BTOpuuHas, TpeTWdHas, YeTBepTUYHAs CTPYKTyphl. JleHaTypamus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckne GpyHkmuu 6enkoB. [Ipuonbi.

VYrineBoapl. MoHocaxapupl, AUcaxapuibl, OJIMTOCAXapHuabl W mojucaxapuisl. OOmmit
IUIaH CTPOEHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YIJIEBOJIOB.

Jlunaer. IMuapodunsHO-THIPOPOOHEIE CBOMCTBA. Knaccudukamus  nunuaos.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pyHkiuu aunuaoB. O0mue
CBOMCTBa OHMOJOTrMYECKHMX MeMOpaH — TeKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIPOHUIAEMOCTb.

Hyxneunnossie kucnotel. JIHK n PHK. Crtpoenune HyknenHOBBIX KHCIOT. HykieoTuasl.
[Mpunnun kommiementapHoctu. IIpaBuno Yapradda. Crpykrypa JHK — naBoiinas crnmpanib.
Mectonaxoxaenue u ouonorundeckue Gpynknun JJHK. Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moinekyinsl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBlieHHbIE TIEPEHOCUMKHM, UX (GYHKIMM B KJIeTke. /[pyeue
Hykneo3uompugocpamor  (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass O6uosiorus: OMOXMMHYECKHME U OMO(PU3MUECKHE HCCIIEAOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyl. Modenuposanue cmpykmypol U  @QYHKYUl
buomonekyn u ux Komniexcos. Komnvromepmwiii Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HenpupoOHbIX AHAL0208.

JdeMoHcTpanuu



[Toptpetst: JI. [lonunr, Ix. YorcoH, @. Kpuk, M. Yunkusnc, P. ®pankinun, ®. Canrep, C.
IIpy3unep.

[uarpammbl:  «PacrpeneneHre XHUMHUYECKMX JJEMEHTOB B HEXKHBOM  MIPUPOIE»,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmumer u cxembl: «[leprogudeckas TabnwIa XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbI», «BemiectBa B cocraBe Opranu3moB», «CTpoeHHE MOJIEKYNbl Oeskay,
«CTpyKTypBl OETKOBOW MOJNEKYIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MoseKyiIbl ATO».

ObopynoBaHue: XUMUYECKas IOCyJia U 000pyJ0BaHHUE.

JladopaTopnas padora «OOHapyxeHHe O0EJIKOB C MOMOIIbI0 KaUeCTBEHHBIX PEAKITUI.

JladopaTopHnas padora «VccienoBaHue HYKIEHHOBBIX KHCIIOT, BBIJICICHHBIX W3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tumbel KIETOK: dyKapuoOTHYEeCKas U Tpokapuotuueckas. CTpyKTypHO-(QYHKIIMOHATBHBIE
00pazoBaHUs KIETKH.

CtpoeHne mMpoOKapUOTHYECKOW KJeTkh. KieTounas crTeHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHOIN U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo U
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue n QyHKIMOHUPOBAHHE dyKapUOTHUecKoM kieTku. [Ima3zmarnyeckas memOpaHa
(mazmanemma).  CTpykTypa IuIa3Matudeckod MeMOpaHbl. TpaHCHOpPT —BEHIECTB  Yepe3
MJIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIA (muddy3us, obneruénnas auddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPWUYHBIA aKTHBHBIN TpaHcmopt). [lomynponuriaeMmocts MemOpanbl. PaGota
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MMMHOIUTO3, (aronuTo3. Dk301nuTo3. Kierounas cTeHka.
CtpykTypa ¥ PyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUH, TpUOOB.

Hurtommazma. [urozosb. Llutockener. JIBwkeHwe muTomiazMbl. OpraHouzbl KIETKH.
OnHomMeMOpaHHBIE OpraHOMABI KJIETKHU: 3HAoImasMarnueckas cetb (DIIC), anmapar 'onbmku,
JU30COMBI, UX CTpoeHHe U (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUAOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasienus 6Oenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [maakuili  (arpaHyssipHBIiT)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkius anmapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka 6enkos 6 annapame I onv0dicu. TpaHCTIOPT BEIIECTB
B KileTke. Bakyonu pacturensHbix kietok. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWbI KJIETKH: MUTOXOHIPHUM, MJIACTUIBL. [Ipoucxoocoenue
mumoxouopuii u naacmuo. Cumbuoeenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u mnactuld. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IJIACTU]IBI
(OTOCHHTE3UPYIOUINX JYKApHOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHUN.

HememOpannbie opranoupl kinetku CTpoeHrne u (GyHKIMH HEMEMOpPaHHBIX OpPraHOHIOB
KIeTku. Pubocombl.  [lpomesxcymounvie  unamenmoi. MuxpodumiaMeHTsl. Axkmunogbie
Muxkpoguramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemOK.
Muxkpotpybouku. Knetounsiii meHTtp. CTpoeHHEe U [BIKEHHE KIYTHKOB M PECHHUYEK.
MuxkpoTpyOouku nuToriasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MUuKpoguiameHmamu u
Mukpompybouxkamu. Momophvie b6enxu.



Snpo. Obomnouka sapa, XpOMATHH, KapHOIUIa3Ma, S/IPBIIIKH, WX CTPOCHHE M (PYHKIUH.
Snepubrii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(azHOM
anpe. Jyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBI. Junamuxa s0epHOU
000.10uKU 8 Mumo3ze. A0epHulii mpaHcnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHas  XapaKTEpUCTHKA  KJIETOK  DYKApUOT
(pacTuTeNbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpauuu

[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuipel u cxembl: «CTpoeHHME SYKApPUOTHUECKOM KiIeTKn», «CTpoeHHe >KHUBOTHOU
KIeTkn», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHre MUTOXOHIpUW», «Sapo», «CtpoeHue
MIPOKAPUOTHYECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIpEenaparbl pacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepHaIbHbBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHUs KIETOK Pa3JIMYHbIX OPTraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MeMOpaHbD».

JlaGoparopuas padora «VccienoBaHue IJIa3MoJIM3a U JEIJIA3MOJIM3a B PACTUTEIIBHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M MPeBpPAaLliCcHUE JHEPITUHU B KJIETKe

AcCUMWIALNS U TUCCUMWISILIUS — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPO(HBIA W  TeTepoTpOodHBIA. YyacTHe KHCIOpoJa B OOMEHHBIX IIpoIrieccax.
DHepreTudyeckoe oOecneueHne KIeTKu: mnpespameHne ATD B 0oOMEHHBIX Tpolieccax.
depMEeHTATUBHBIA XapakTep peaknuid KIETOYHOTo MeTabonm3ma. DepMeHTHhl, MX CTPOCHHUE,
cBoiicTBa W MexaHusM jeicTBus. Kodepmentbl. Otinuusi (EepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBatopel M OEIKU-UHTHOUTOpPHL.  3aBUCUMOCTh  CKOPOCTHU
(hepMEeHTaTUBHBIX PEaKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBUYHBI CHUHTE3 OPraHWYECKUX BEUIECTB B KieTke. DoTocuHTEe3. AHOKCUEeHHbIU U
oxcuzenHvlll pomocunmes y baxmepuii. Ceemocobuparowue nueMeHmsl U NUSMEHNbL
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mporuecce potocunre3a. CBeToBas U TEMHOBAs
dazel. Domoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyHbix (pakTopoB Ha CKOpPOCTh hoTocHHTE3a. 3HaUeHUE (OTOCHUHTE3A.

XemocuHre3.  PazHooOpasume  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTPHPHUIHPYIOIINE
OakTepuu, xene300akTepuu, cepoOakTepru, BOJOPOIHbIe OAKTepUHU. 3HaYCHHE XeMOCHHTE3A.

AnaspobHble opranu3Mbl. Buasl O6poxkenus. [IpoaykTel OpoKeHUs U MX HCIOJIb30BaHUE
YeNOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MbI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAUTENIH
0ome3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HEpreTHueckoro obmeHa. IloaroToBUTENbHBIN ATall.
I'mukonn3 — 6eCKUCIOPOHOE PACILICIUIEHUE TIIFOKO3BI.

buonorundeckoe OKHCIEHME, WU KIETOYHOE JbIXaHuE. PoJIb MUTOXOHApPUI B Mpoleccax
Oouonornyeckoro okucieHus. llukmuueckue peakiuu. OkucnurenbHoe (ochopuaupoBaHue.
Onepeusi membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnoii ATP-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB Meped  aHadPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHIECKOTo 0OMEeHa.

JdeMoHcTpanuu



Ioptpetst: k. Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DPOTOCHHTE3», «JHEPreTHYeCKUi oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYIOBAHKE /ISl IIPUTOTOBIICHUSI TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladopaTopHasi paGora «/3yueHue KaTaIUTHYECKON aKTHBHOCTH (EepMEeHTOB (Ha
MpuMepe aMusIa3bl WA KaTajia3bl)y.

JladopaTtopnasi pabGora «/3yyeHue (QepMEHTAaTUBHOTO pacIICIUICHUS TEePOKCHUIA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAaX).

JladopaTopHas pa6ora «CpaBHEHHUE MPOIIECCOB (POTOCHHTE3A U XEMOCUHTE3aY.

JladopaTopHas pa6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciienctBenHasi uHpopManus U peajau3anus eé B KJIeTKe

Peaknun matpuunoro cunTte3a. [IpuHIIAIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUUHOTO
cuHTe3a. Peanmmzamms HacneacTBeHHOW uWHQoOpmanuu. ['eHeTHMYecKWil KO, €ro CBOWCTBA.
Tpanckpunuusa — matpuunbii cuaTe3 PHK. [IpuHIMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTD,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OmocuuTese Oenka. YcnoBus
onocuHTe3a 6enka. KoaupoBanne aMuHOKHCIIOT. Posib pubocom B GHocHHTE3E Oernka.

Coepemennvie npeocmasnenus o cmpoenuu 2enos. Opranusalys reHoMa y IpoKapuoT U
JyKapuoT. Perymsnusi akTUBHOCTH TeHOB y mpokapuoT. ['mmote3a omepona (d. XKakxoo, XK.
Mano). Monekynapuvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B kKieTke. Kierounslit romeocras.

Bupychl — HeksieTouHble (OPMBI JKU3HU U 00IuratHele nmapasutbl. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuswenmuwiii yuxn JHK-cooepocawux
supycos, PHK-coodepaicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHbpie 3a0osieBaHus 4enoBeKka, KUBOTHBIX, pactenuit. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuueckux OanHvix. Hanomexuonoeuu 6 oOuonocuu u meouyute. Ilpoepammupyemvie
@yHrkyuu b6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsr: H. K. Kosnsuos, /1. Y. UBaHOBCKUHA.

Tabmuer u cxemsl: «buocunTes Oenka», «l'eHeTnueckuid Kom», «Bupycem,
«baxTrepuodarmy.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKusHeHHBIH MUKJI KJIETKHA

Knerounslii mukn, ero mepuonasl u perymsaunus. Mutepdasza m murto3. OcoOeHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k genenuto. [IpecuHrernyeckuit
(HOCTMUTOTUYECKUM), CUHTETHUYECKHMI W TMOCTCUHTETUYECKUU (IMPEMUTOTHUYECKUIN) MEPHOJIbI
uHTep(a3bl.



Marpuunsii  cunre3  JHK -  pemmumkanusa.  Ilpunnuner  perumkanuum  JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHUHTE3, aAHTUIAPAIETBHOCTh. MeXaHu3M
perummkanuu  JJHK.  Xpomocombl. Crpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIN HAOOp KJIETKHM — KapUOTHUIl. JIMIIOMIHBIA U TamjaouHbIA HAOOPBI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kimetkun — mMuTo3. CTaguu MHUTO3a WM MPOUCXOJAIIME B HUX MPOLECCHI. THIIbI
muto3a. Kapuokunes u nutokunes. bruonoruueckoe 3HaueHHEe MUTO3A.

Perynsuust mMutotmyeckoro mukia kietku. [Iporpammupyemasi kierouHas Tudenb —
anonTo3.

Knerounoe a1po, XxpoMocoMbl, (QyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
oughgepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemrxay — ououngopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpauuu

Tabmuupl u cxembl: «KU3HEHHBIM UK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Permmukars JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax Kopelika
JIyKa».

JlaGoparopHas padora «/3ydyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHas pa6ora «HaOmrogeHne MHuTO3a B KIIETKaX KOHYMKa KOpellka Jiyka (Ha
TOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUMM OPraHu3MOB

buonorunueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3HEACITEIbHOCTH OJAHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OAHOKIETOYHbIE BOJIOPOCIH, Apyrue npotuctel. KonoHunanbHeie
OpraHU3MBbI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuii. Tumel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHA,
MIPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOCHHUS, (PYHKIUN U PaCIOIOKEHUS
TKaHEe! B OpraHax pacTeHUM.

TkaHM JKUBOTHBIX M  4eloBeKa. TuIbl JKUBOTHBIX TKaHEH: SIUTENHalIbHAs,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTpOEHUs, (PYHKIUN M PACIOIOKEHHS
TKaHEe! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. Opralbl U CUCTEMbI OPIaHOB
KUBOTHBIX U yesnoBeKka. OyHKIMKM OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbI! 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COEAMHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKIIETOUHBIX OpPraHU3MOB: aMEOOUTHOE,
KTYTUKOBO€, pECHUYHOE. JIBW)KE€HHE MHOTOKIETOYHBIX PACTEHHWM: TpPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX paboTa.



[Iutanue opranusmos. IloriouieHne BoAbl, YIJIEKUCIOIO ra3a U MUHEPAIbHBIX BEILECTB
pactenussmu. I[lutanue >XKUBOTHBIX. BHYTpPUIIOJNIOCTHOE W BHYTPUKIETOYHOE MHUIIEBAPEHUE.
[lutanne MO3BOHOYHBIX XKMBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTta. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opranu3MoB. [[pixanue pacteHuid. [Ipixanue sxuBoTHBIX. Juddy3us razos yepes
MOBEPXHOCTh KIIeTKH. KokHOe apixanue. JlpIxaTelbHas MOBEpXHOCTh. KabepHoe u NEroyHoe
npIXaHue. JIpIxaHue TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OJBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHs JETKUX TMO3BOHOYHBIX J>KUBOTHBIX. JlpIxaTelbHas cucTeMa uesloBeka. MexaHu3m
BEHTIJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMKX. Perymsiius apixanus. JpixaTenbHbie 00BEMBI.

Tpancnopr BemecTB y OpraHu3MoOB. TpaHCHOpPTHBIE CUCTEMBI pacTeHuil. TpaHcrnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX M uyenoBeka. Cepjile, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpalieH!sl.  DBOJIIOIMOHHBIE  YCIOKHEHUS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranusmoB. Beinenenue y pacteHmil. BelneneHue 'y KMBOTHBIX.
CokparutenbHbie Bakyodu. Opranbsl BbiaeneHus. QOwibTpanus, CeKpenus W o0paTHOE
BCaChIBaHUE KaK MEXaHM3MBbI pa0OThI OpraHoB BhleNeHUs. CBs3b MOJIOCTH Tejla ¢ KPOBEHOCHOU
Y BBIICTUTEILHON CHCTEMaMH. BbIfienieHne y MO3BOHOYHBIX XKHUBOTHBIX M YenoBeka. [lodkwm.
Crpoenue u ¢pyHkuroHupoBanue HeppoHa. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3ammTa y OpraHW3MOB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. Cropbl OakTepuii u
LHCTHI MPOCTEUIINUX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrtBa macCUBHOM U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [ [OKpOBBI M MX MPOM3BOAHBIE. 3alIUTa OpraHu3Ma
oT OosiesHed. MMmmyHHass cuctema uenoBeka. KileTouHBIE W TyMOpajdbHBIH HMMYHUTET.
BpoxnéHuenii u  mpHOOpPeTEHHBIM  criemMpUYECKU  UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpaux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JI€BaHHIA.

PazgpaxxumocTte M peryiasiuus y OpraHu3MmoB. PazpaXuMoCThb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perymsuus y pacteHuid. PocToBbie BemiecTBa M UxX
3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHast peryisiuus y >KMBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBl y KUBOTHBIX. OTHeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI U HMX TOpPMOHBI. [lelicTBuEe TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumper u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«bakrepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBbie cucrembl», «CtpoeHue credns», «CTpoeHHWe IHCTOBOM IIACTHHKUY, «TkaHH
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenvHas cucteMa», «KpoBeHOCHas cucTeMay,
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«/pixatenpHass cucrema», «HepBHas cucremayn, «Koxka», «MpbllieyHas cucTteMay,
«BpiienuTenpHas cucremMay, «JHIOKpUHHAsA cucrema», «CTpoeHue MbIib, «MMyHUTETY,
«KumeunomnosnoctHeie», «Cxema nmuTaHusi pacteHuin», «KpoBeHOCHBIE CHUCTEMBI MMO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue rupb», «CTpoeHHe TuTlaHapuny», «BHyTpeHHee CTpPOEHHE IOXKEBOTO
yepBs», «HepBHas cucrema ppiO», «HepBHas cuctema nsrymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucTeMa MIICKOMHUTAIOUIUX,
«HepBHas cucrema yenoBeka», «Pediaexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENapaThl OJIHOKJIECTOUYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHel, paKOBHHBI MOJUTFOCKOB, KOJUICKITUHM HACEKOMBIX, UTJIOKOXKHUX, KUBHIC
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapun pacTeHUI Pa3HBIX OT/ETIOB, BIAYXKHBIE MTpenapaThl
YKUBOTHBIX, CKEJIEThI TTIO3BOHOYHBIX, KOJUICKIIMUA OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET UeJIOBEKA,
obopynoBaHue Uil JAEMOHCTpPAllMd TIOYBEHHOTO MW BO3JYIIHOTO TUTAaHUS PACTEHUH,
paciiernyeHuss Kpaxmaia U OelkoB TMoJ JeiicTBUeM (epMeHTOB, 0O0OpynOoBaHUE s
JEMOHCTPAIMH OTIBITOB M0 M3MEPEHHIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIBIXaTeIIbHBIX
JBYKEHUM, MOJICIT TOJIOBHOTO MO3Ta Pa3IMYHbIX dKUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil pacTEHUI».

JlaGoparopHas padora «/3yueHne TKaHel >KUBOTHBIX).

JlaGoparopHas padora «/3ydyeHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOkeHHe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U T0JIOBOE. Buibl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYISALUS, (pparMeHTanus, KIOHUPOBaHHUE.

[TomoBoe pasmuokenue. [lonoBeie KieTku, WM rametrsl. Meio3. Craguu Menosa.
[ToBenenue xpomocom B mero3ze. KpoccunroBep. buonornueckuii cMbIca Mel03a U MOJOBOTO
npouecca. Meito3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHe3 y KUBOTHBIX. [loJloBbIE  JKene3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3 enagHvlx npooaem smopuonocuu. Konyenyus mopgozeros
u modenu mopghozceneza. Craguu aMOpUOreHe3a KUBOTHBIX (Ha IpUMepe JIATYIIKH). JpoOnenue.
Tunsl apobnenus. [emepmunuposantoe u Hedepmunuposaruoe opobaenue. bracmyna, munvl
onacmyn. OcoOEHHOCTU JPOOJICHUST MIICKOIHUTAIOIINUX. 3apOJBIIIEBbIE JTUCTKH (TacCTPysus).
3aknazka OpraHoB W TKaHEW W3 3apoJbIIEBBbIX JUCTKOB. B3auMHoe BiMsHHE YacTeil
pasBHBaroOIIerocss 3apojpiiia (dMOpUOHANbHAS WHAYKIMSA). 3aKiajgka IUlaHa CTPOEHUs
KUBOTHOTO KakK pe3yJbTaT HUEpapXUUYeCKUX B3aUMOJEHUCTBUI TeHOB. BnusHue Ha
SMOPHOHAIILHOE PAa3BUTHE PA3NUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuonHanmpHbIM mepuon. I[Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSIMOTO PAa3BUTHS, UX PACHpPOCTPAHEHUE B MPUPOJIE.
Tunel pocta >XUBOTHBIX. DakTOpbl perymsiluM pocTa >KUBOTHBIX U 4enoBeka. Craguu
MOCTIMOPHOHATBHOTO PAa3BUTHUSL y KUBOTHBIX M ueloBeka. [lepHojpl OHTOreHe3a 4YeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.
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Pasmuoxxenne u pasBurue pactenuil. ['amerogur u crnopodur. Meiio3 B KU3HEHHOM
nukine pacrenuid. OOpa3oBaHHMe CIOp B Ipolecce Meio3a. ['ameroreHes y pacTeHUM.
OmoI0TBOPEHHE H Pa3BUTHE PACTUTEIBHBIX OpraHu3MoB. JIBOWHOE OIUIOJOTBOPEHUE Y
LIBETKOBBbIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl perysiii OHTOTe€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpauuu

[Hoptpetst: C. I'. HaBamun, X. [lInemasn.

Tabmuuer u cxembl: «BererarnBHOe pa3MHOXKeHHUE», « TUIBI OECHOIOTO Pa3MHOKEHHS,
«Pa3MHOXXEHHE XJTaMUJIOMOHAAb», «Pa3MHOXeHUE HBTIICHB», «Pa3MHOXEHHE THAPHI»,
«Meito3», «Xpomocombly, «['ametorenes», «CTpoeHHME SUIEKIETKH W CIEPMaTO30UIa»,
«OcHOBHBIE cTaauM OHTOTeHe3a», «lIpsamoe u Hempsmoe pas3BuTHE», «Pa3zBuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY, «/[BOMHOE OMIOJOTBOPEHUE Y IBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJBHBIX pacTeHU», «KW3HEHHBIN UK
MOPCKON  KamycTbl», <OKW3HEHHBIA [HUKIT Mxa», <«OKU3HEHHBIA LMK ManopOTHUKA,
«OKM3HEHHBIA LIUKIT COCHBI».

O6opymnoBaHue: CBETOBOW MHUKPOCKOTI, MUKPOTIPETIapaThl SUIIEKIETOK U CIIEPMaTO30HU 0B,
MoJienb «L{UKIT pa3BUTHS JISTYIIKN.

JlaGoparopnass paGora «l3ydyeHHe CTpPOEHHsS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernapaTax.

IIpakTuyeckass padora «BpIsiBIeHUE NMPU3HAKOB CXOJICTBA 3apOJbINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U UI3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHHWsI W Pa3BUTHS T€HETUKH Kak Hayku. Paboter I. Menpgens, I'. ne
®pusza, T. Moprana. Ponb oTedecTBEeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHKH. Paboter H. K.
Konbnonra, H. M. BaBunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecorckoro.

OCHOBHbIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIE
I€Hbl, AJIbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIA NpPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, TUOpUAbl, TeHOTun, (eHotur. OCHOBHBIE METOJbl T'€HETHKU:
rUOPUA0TIOTMUECKUM, ITUTOJIOTUUECKHI, MOJICKYISIPHO-T€HETUYECKHIA.

JdeMoHcTpanun

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kapnieuenxo, 10. A. ®ununuenxo, H. B. Tumodees-Pecosckuii.

Tabnuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopnas padora «/[po3oduna kak 00BEKT T€HEeTUYECKIX UCCIICOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. I[lepBeiii 3akoH MeHaens — 3aK0H €IUHOOOpasus
rubpuioB nepBoro mokoieHus. [IpaBuno momuHHpoBaHUs. BTopoii 3akoH MeHpaens — 3akoH
pacierneHus nmpusHakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umotesa
YUCTOTHI TaMET.

AHanmusupyromiee  ckpemuBaHue.  [IpoMexyTouHbIl ~ XapakTep  HacjeJI0BaHUS.
Pacuiennenue npu3HakoB NpU HETIOJTHOM JOMUHUPOBAHHH.

12



Jurubpunnoe ckpemuBanue. Tpetwit 3akoH MeHgenss — 3aKOH HE3aBHCHMOTO
HacJleI0BaHUs MMPU3HAKOB. L{uToI0OTHYeCKrEe OCHOBBI IMTUOPUIHOTO CKPEIINBAHUSI.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuenyieHHOe HacjeJ0BaHue
I'€HOB, HapYyILIEHUE CLETUIEHUsI MEX/1y TeHaMu. XpOMOCOMHasl TEOPHsl HACJIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXAaHWM3M OIPEACIICHHs Ioja. AyTOCOMBI U IIOJIOBBIE
XpoMOcOMBI. ['oMOramMeTHBIi M TreTeporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIIJIEHHBIX C IIOJIOM.

l'enotun kak uenoctHas cucreMa. IlieHoTpornvss — MHOMXKECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIN ayuienu3M. B3anMozeicTBUe HealIeNbHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [Tomumepust.

I'eHeTMYECKMIT KOHTPOJIb DPAa3BUTHUsI PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJIOrMYECKUX TMPOLECCOB, IMOBEAECHUS W KOTHUTHUBHBIX (yHKuuH. ['eHeTmueckue
MEXaHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35fMH — Mapa3uT» U «XO3IUH —
MUKpOOHOM». ['eHeTHueckne acreKTbl KOHTPOJI U U3MEHEHUS HacjeICTBEHHON nHpopMaluu B
MTOKOJIEHUSX KJIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu

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

Tabmuuper u cxemsl: «IlepBbiii 1 BTOpor 3akoHBI Menpaens», « Tpetuit 3akoH MeHuemns,
«AHanuzupyroliee ckpemubanuey», «HemnoaHoe nomuHupoBanue», «CHEMIEHHOE HAclIeI0BaHUE
MPHU3HAKOB y Apo30oduib», «['eHeTuka nonay, «Kapuotun yenosekay, «Kapuotun apo3oduisi»,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJlJIETU3M», «B3auMo1eiCTBUE T€HOBY.

OGopynoBaHue: MOJIETh I JEMOHCTPAIMKM 3aKOHOB €IMHOOOpa3usi THOPUIOB MEPBOTO
MOKOJIEHUSI M PACLIEIJICHUs MPU3HAKOB, MOJENb Ul JEMOHCTpAalMy 3aKOHA HE3aBUCHMOIO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOTO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduiay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

IIpakTnuyeckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

BiaumopneiictBue reHotuna u cpeapl npu ¢dopmupoBanuu (eHorumna. 3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE NpPU3HAKUM. BuIbl  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

MonudukanronHass U3MEHUYUBOCThb. Ponb cpeabl B (opMupoBaHUH MOIUGUKATUOHHON
n3MeHunBocTH. HopMma peakuuu mpusHaka. BapualimoHHBIH psii M BapuanmoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAIIIOHHON U3MEHUYUBOCTH.

I'enotunuueckass u3MeHUYMBOCTb. (CBOMCTBA TE€HOTHIIMYECKOM HW3MEHYMBOCTH. Bumpl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATUBHAsL, MyTallUOHHASL.

Kom0OuHaTHBHAs M3MEHUMBOCTh. Mei03 U MOJIOBOM Mpolecc — OCHOBa KOMOMHATUBHOM
M3MEHYUBOCTU. PosTb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETUUECKOT0 pa3HOOOpa3us
B IIpe/ieIax OJHOTO BUAA.

MyranuoHHas W3MEHUYMBOCTb. Buabl Myranuil: TIeHHbIE, XpPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE W WHAYLMPOBAaHHBIE MYTAallUU. SepHbIE W LUTOIUIA3MAaTUYECKHE MYyTallUH.
ComaTtnueckue M NOJIOBble MyTanuu. lIprunHBI BO3HMKHOBEHHMS MyTaluil. MyrareHsl U ux
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BJIUSIHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOIEecca. 3aKOH T'OMOJIOTHYECKUX
psanoB B HacienacTBeHHOW wuzMeHuuBoctu (H.M. BaBunoB). BuesnepHass HM3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemura u 3NUEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpauuu

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

Tabmumer 1 cxembl: «Buapl H3MEHUMBOCTHY, «MoaudHKAIMOHHAS W3MEHYHUBOCTHY,
«KoMOnMHaTUBHAg  U3MEHYHUBOCTLY, «Metio3», «OMm1010TBOPEHUEY, «['eHeTHUECKHE
3a007eBaHUsl YeIoBeKa», «Buabl myrammii».

O6opynoBaHue: >KMBbIE W TepOapHbIC SK3EMIULIPHl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTtopnass padora «MccrnegoBanue  3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
W3MEHYHMBOCTH. [TocTpoeHne BapHallmOHHOTO ps/ia U BApUAIMOHHOW KPUBOW.

IpakTHyeckas padora «Mytamnuu y 1po30¢Guisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun denoBeka. MexayHapoJHas MporpaMma HUCCIEIOBaHMS T€HOMa 4YeJloBEKa.
MeToapl M3ydeHHsI TEHETUKH YEeIOBEKa: TeHEATOTHYSCKUN, OMM3HEIOBBIA, ITUTOTCHETUYECKUM,
MOMYISAIUOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeTHUYeCKuid. COBpPEMEHHOE OIpeIeeHHe
TFE€HOTHUIA: IMOJTHOT€HOMHOE CEKBEHHpPOBAHWE, N€HOTHUIMPOBAHHME, B TOM YHCIIE C ITOMOIIbIO
[T1IP-anamm3a. HacnenactBeHHble 3a00JieBaHMs 4YelOBEKa. | €HHbIE M XPOMOCOMHBIE OOJIE3HH
yernoBeKa. bone3Hu ¢ HacIeNCTBEHHOW MpeapacrojoKEHHOCThIO. 3HAUYEHUE MEIUIIMHCKOU
TeHETUKH B MPENOTBPALICHUH W JICYCHHMM T€HETHYeCKHX 3abojeBaHUll uenoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTHpOBaHHE. (CTBOJIOBBIE KIETKH. [IOHATHE «TE€HETHYECKOTro TIpy3ay.
OTUYecKue acreKThl UCCIeA0BaHUN B 00J1aCTH peAaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOppl MOBHIIEHHON YYBCTBUTEIBHOCTH Ye€IOBEKAa K (U3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. ['eHeTnuyeckas MpeapacrosoKeHHOCTh
YEJIOBEKa K MaTOJIOTUsM.

JdemoHcTpauuu

Tabmumpr u cxemsl: «KapuoTtun udenoBeka», «MeToapl M3y4eHHUS T€HETUKHU UYEJIOBEKay,
«['eneTnueckue 3a00€BaHUS YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3zMoB

JlomecTukanuss M celeKkius. 3apOoXACHHUE CeleKUuU U jaomectukanuu. Yuenue H. U.
BauiioBa o LleHTpax mpoucxoxkaeHus U MHOrooOpa3us KylIbTYpPHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHWd U mnopoa KuUBOTHbIX. Copr, mopona, MmTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HacieAcTBeHHOM m3MmeHunBoctd H. WM. BaBunoBa, ero 3HaueHue s
CENIeKIIMOHHOM paboTHI.

Mertoap! ceneknoHHOM paboThl. MickyccTBEHHBIN OTOOP: MacCOBBIM M MHAMBUIYaJIbHBIN.
Dranbl KOMOWHAIMOHHOM ceneknuu. VcmbiTanue mpousBoauTeNei mo moroMcTBy. OTOOp MO
TEHOTHUITY C MIOMOIIIBIO OIIEHKU ()EHOTUIIAa TOTOMCTBA U OTOOP MO F€HOTUITY C MTOMOIIIBIO aHATTN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeJeKIMOHHOW paloThl. PamuanoHHBI U
XUMHYECKUH MyTareHe3 Kak WMCTOYHMK MYyTallMid y KYJbTYpHBIX (OpPM OPraHu3MOB.
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Hcnonp3oBaHWe TEHOMHOTO pEJAaKTUPOBAaHUS M MeToJoB pekoMmOuHanTHbIX JIHK mns
IIOJIY4YEHUS UCXOTHOIO MaTepuasa JJis CEICKIHH.

[lonyuenne mnonuruionnoB. BuyrpuBuaoBas ruOpuansauus. biauzkopoiacTBeHHOE
CKpelllMBaHKe, WX UHOpuIuHT. HepoacTBeHHOE ckpeluBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuaM3anus.
[Ipeomonenue Oecrionusi MEXKBUAOBBIX THOPUIOB. JIOCTIKEHHS CENEKIUH pacTeHUH W
KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHEe U HU3YYEHHE T'€HETUYECKHX PECYpCOB KYIbTYPHBIX PACTEHUH U MX IUKHUX
poanyel i co3/laHUsl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIHCTBEHHBIX KYNbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemu4ecKUMu pecypcam ceabCKOX03AUCEEHHbIX U NPOMbICIIOBbIX
HCUBOMHBIX 8 YETAX VIYUUIeHUS CYWeCMBYIOWUX U CO30aHUSL HOBbIX NOPOO, NTUHUL U KPOCCOS8, 8
MOM Yucie ¢ NPUMeHeHUueM COBPEMEHHBIX MEMOO08 HAYYHLIX UCCIe008AHUL, NEepedosbix uoeu u
nepcneKmueHbIX MexHON02UIL.

JdeMoHcTpanuu

[Toptpetsr: H. W. Basuiios, U. B. Muuypums, I'. JI. Kapneuenxo, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «LleHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJabTypHBIX PACTEHUI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW M3MEHUYMBOCTH», «METOAbI CelneKIuny,
«Otnanénnas rubpuanzamnusy», «MyrareHes».

JlaGoparopHasi padora «/3ydyeHHe COPTOB KyJIbTYPHBIX PACTEHUN W MOPOJ JTOMAIIHHUX
KUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTOJ0B CEJIEKIIMU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

JdkcKkypeusi «OCHOBHbBIE METOJbI U JIOCTUIKEHUS CEJEKIMM PACTEHUM M >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 ()epMy, COPTOUCHBITATENBbHBIA Y4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rust U CHHTeTHYeCKasi 0M0JI0THA

OOBeKTBI, HCHOJb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbI, HX XapaKTepuUCTHKa. TpaIuloHHas OHOTEXHOJIOTUs: XJeOoleUyeHue,
[IOJIy4eHHE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOJEIe. MukpoOuosoruyeckuit cunte3. OObEKThI
MHUKPOOHOJIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WU3MEHEHMS U
KOHCTPYMPOBaHHUSI T€HOMOB C LIEJIbIO MOIYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEP KAILUX
HE BCTPEUAIOIINECs B PUPOIe OUOCUHTETUYECKHUE MTYTH.

Knerounas umxkeHepus. Meroabl KyJIbTypbl KIETOK M TKaHEW pacTEHUN U YKUBOTHBIX.
Kpuobanku. Comarmyeckas rubpuau3anuss U coMaTuyeckuil smOpuoreHes. Vcnosb3zoBaHue
ralioOuIoB B CENEKUUU pacTeHuil. llonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosamnue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIIOJOTBOPEHHE.
PexkoHCTpyKIMsl AMLIEKIETOK W KIOHMPOBAaHME >KUBOTHBIX. MeETOA TpaHCIUIAHTALUU SAEp
KIETOK. TexHonocuu 0300posnenus, KyIbMUGUPOBAHUS U MUKPOKIOHAILHO2O DPA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpomocomHasi U reHHasi MHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'eéHa U KOHCTPYMpPOBaHUE
pexomOunanTHbeix JIHK. Cozodanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
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XpOMOCOMHOM ¥ TE€HHOM HWH)XXEHEpUHU. OKOJOTMYECKHME U HTUYECKUE MPOOJEMbl T'€HHOMU
UHXEHEPUU.

Menmunackue 6uorexnonoruu. Iloctrenomuas mudposas meaunuHa. [1LP-auaraocTuka.
MeTaboI0OMHBIA aHATW3, TEHOLUEHTPUYECKUH aHalIM3 MPOTEOMa 4YelIOBEKa Uil OLEHKH
COCTOSIHUSL €ro 370poBbs. Vcnosib30BaHue CTBOJIOBBIX KiIeTOK. TaprerHas tepamus paxa. 3D-
OvoummKkeHepusi s pa3paboTku  (PyHIAMEHTAJIbHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHH,
CO3JaHUSI KOMIUIEKCHBIX TKAHEW COYETAaHMEM TEXHOJIOTUH TpPEXMEPHOTrO OUONPUHTHHIA U
ckadonauHTa I peIeHns 3a1a4 MePCOHATN3UPOBAHHON METUIIHHBL.

Cozlanue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHHs: KOMOMHHPOBAHHOM 3alllUTBI OT
Bo3Oynuteneit OPBU, ycraHoBieHue MoJeKyaspHBIX MeXaHu3MOB (yHKimoHupoBaHus PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmupr u cxembl:  «Vcrmonap30BaHME  MHUKPOOPraHW3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJICTBEY, «KitleTouHas nHxeHepus», «I '€HHass HHXXEHEPHSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «IlomydyeHne MOJTOYHOKHCIBIX IPOTYKTOBY.

IkcKypenst «buoTexHosorus — BaxHeas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE IIPOU3BOJICTBO)».

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMUBI 110 BUOJIOT'THA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yabTaTaM OCBOCHHS OOYJarOIIUMUCS
IIPOrpaMM CpesiHero oouiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKkType NTUYHOCTHBIX pe3y/bTaTOB OCBOEHUS MPOTpamMMbl MO OMOJIOTHH BbIEICHBI
CIIEIYIOIIME  COCTABIIAIOIIME: OCO3HAaHHWE OOYy4YalOUIUMHUCS  POCCHICKOM  IpaKIaHCKOM
WJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIPENEIECHUIO,
Haiuyue momusayuu K OOydeHUI0 OWOJIOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOeXAeHUN JIMYHOCTH Ha OCHOBE KJIFOUEBBIX HEHHOCTEH U MCTOPUUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb O0YUYaAIOIUXCS PYKOBOJCTBOBATHCA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKaMH, NPUCYIIUMU  CUCTEME
OMOJIOTMYECKOTO  OOpa30BaHUS, Haluuue NPABOCO3HAHUS  DKOJIOTHMUECKON  KYIbTYpBI,
CnocoOHOCMU cMasumy 1€ U CTPOUTH )KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHSI MPOTPAMMbI [0 OMOJIOTHH JIOCTHTAIOTCSA B €IUHCTBE
y4eOHOM M BOCIUTATENBHON NEATETHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHCKUMU
COL[MOKYJIBTYPHBIMH, HICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH W HOPMaMHU TOBEACHUS U CIOCOOCTBYIOT TMPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPA3BUTHUA, PA3BUTUSl BHYTPEHHEW MO3ULUU JIMYHOCTH, NATPUOTHU3MA U
YBaXEHUSI K 3aKOHY U IMPABOIMOPSAKY, YEIOBEKY TpyAa M CTaplIeMy MOKOJEHHUIO, B3aUMHOTO
YBOXKEHUS, OEpeKHOT0  OTHOMIEHWS K  KyJAbTYpPHOMY  HACIEOUI0 W TPaJUIUAM
MHOTOHALMOHAJIBHOrO Hapoaa Poccuiickon denepannu, MpUPOJE U OKPYKAIOLIEH Cpelie.
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JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHHS YyUeOHOTO mpenMera «BbHoIorusy JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IICHHOCTSIM POCCHHCKOTO  OOIIeCTBa,
paciIupeHre >KM3HEHHOTO OIBITa M OIbITa JCATEIILHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIHLHOM NEATETbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCcKOro BOCIIMTAHUS

cOPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMK  OOydYaromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOsI3aHHOCTEH, YBa)KEHHE 3aKOHA U
MPaBOMOPSIIKA;

TOTOBHOCTHh K COBMECTHOM TBOPUYECKOW ACSITEIHHOCTH MPHU CO3JaHUH YUYEOHBIX MPOEKTOB,
penieHnr yu4eOHbIX U TT03HABATEIBHBIX 33]1a4, BHIMIOTHEHUH OMOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3UIIMI0O TI0 OTHOIIEGHUIO K SIBJICHUSIM
COBPEMEHHOM JXKU3HU U OOBSICHATH €€,

YMEHHUE YYWUTBIBATh B  CBOUX JIEUCTBHSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSIMH, KyIbTYPHBIMH IIEHHOCTSIMH U COIIHATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS YYECOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENbCKUX 3a/lady, YBaXUTEIbHOTO OTHOLIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYX/IEHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COAECPHKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JEeSTENbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKONW UJICHTUIHOCTH, TATPUOTH3MA, YBOXKCHHS K
CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH mepell PoauHON, ropAocTh 3a CBOM Kpail, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAUI0 U MaMATHUKAM MPUPOJIBL,
noctxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUMCKHX YYEHBIX B CTAHOBJIICHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexx 1EHHOCTh, TOTOBHOCTH K CIIY’K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HAapO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 U NMPUHHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM pOJMTENSIM, CO3JAHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUA IIEHHOCTEW CEMEHHOUN KU3HHU B COOTBETCTBUU C TPATULUSIMH HApOJOB
Poccuu;

4) 3¢TeTUYEeCKOT0 BOCIIUTAHMS:
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ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAHKE YMOIIMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPUYECKOU JIMIHOCTH,

5) ¢usuuyeckoro Bocnuranusi, GOPMHPOBAHMS  KYJBTYPHI  310pPOBbSI U
IMOLHOHATBHOTO 0J1aronoJyYmsi:

MOHMMaHHUE W pealn3anus 340poBOro u 0e3omacHoro oOpasza Xu3HH (3J0pPOBOE MUTAHUE,
coOJIOICHNE TUTHCHHYECKUX TPABIII M HOPM, COATaHCHPOBAHHBIA PEKUM 3aHSATHH W OT/bIXA,
peryispHas (QuU3NYECKas AaKTHBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICUXHIECKOMY 37I0POBBIO;

MOHMMAHWE I[IEHHOCTH TIPaBWJI WHAMBUIYAJLHOTO M KOJUICKTHBHOTO 0O€30TIacHOTO
MTOBEJICHUS B CUTYAIUSAX, YIPOKAIOIINX 37I0POBBIO H KU3HHU JTFOJICH;

OCO3HAHWE TIOCIEACTBHA W HENPHUATHS BPEIHBIX TPUBBIYCK (YHOTPEOJICHUS aAIKOTOJIS,
HapKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHWE IICHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTH K aKTHBHOU JICSITEITLHOCTH TEXHOJIOTHUECKOHN M COITMAIBHOM HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITEIIBHO  BBITIOJHATH  TaKyIO
NeSITeNIbHOCTD;

HMHTEpEC K pa3juyHbIM cdepam MpodeccnoHalIbHON AESITeTbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIiel mpodeccun u peann30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W caMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTMYECKHU 11e1ecO000pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyILIeCTBOBaHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYyJIbTYphl: MPUOOPETEHHE OMNBITAa IUIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MOXHBIX IOCJIEICTBUI IJIs1 OKpYKaIoLIeil cpeapl;

OCO3HAaHHKE TTI00aIbHOT0 XapaKTepa SKOJIOrHUYEeCKUX MPOOIeM U IMyTel UX pelIeHHUs,;

CIOCOOHOCTh MCMOJIb30BaTh MPUOOpPETaeMble MPU U3YUYEHUU OMOJIOTUW 3HAHUSA U YMEHUS
IpU pEIICHUH MTPOOJEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOJIB30BaHUEM (COOII0IEHUE
MpaBWJI TIOBEICHUS B MPUPOJE, HANPABIECHHBIX HAa COXPaHEHHWE PABHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUOB, SKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JEHCTBUM, NMPUHOCSIIUX Bpel OKpPYKAWIIed MNPUPOTHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIE AKOJIOTUYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIM4YUE PAa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JESITEeNFHOCTH  DKOJOTUYECKOW HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAEeSITENFHOCTH YKOJOTUYECKOM HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:
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Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKM M OOILECTBEHHOM IPaKTUKM, OCHOBAaHHOIO Ha JHAJOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENIbCKON KyJbTYpbl KaK CPEACTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHUe crnenuduku OHONOTUM KaK HAyKd, OCO3HAHHA €€ posiui B (OPMHPOBAHUHU
palMOHaIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJI0CTHOIO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpEe KaKk O €JUHCTBE MPHUPOJbI, 4YeJoBeKa W oOOIecTBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpooOIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKAEHHOCTh B 3HAYMMOCTHU OMOJIOTHM AJIi COBPEMEHHOW IMBWIM3ALMU: OOeCrieueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOaemMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MTyTel BBIXOJA U3 II00aJIbHBIX
9KOJIOTMUECKUX NPOo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, pAllIOHATBHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHHUH OMOJOTMYECKUX 3HAHWUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIHOHAIbHON
rpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, MCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS JUISl aHalu3a M OOBSCHEHUS SIBICHUMN
OKpYXXAIOIEr0 MHpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAyYHbIX (AKTOB M MMEIOUIMXCS JAHHBIX C ILEJbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHMS I pPELIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAay4HOMW [eSATENbHOCTH, TOTOBHOCTh OCYIIECTBIISTH IPOEKTHYIO U
HCCIIEI0BATEINIbCKYIO JESTEIbHOCTh MHANBUYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEphIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHMM IO OMOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOCHHUSA y4deOHOTro mpeamera «bHonorusy BKIIOYAIOT:
3HaYUMBble JUId  (OpMHpOBAHHMS MHMPOBO33PEHUS OOYUAIOLIUXCS  MEXKIUCIUILUIMHAPHBIC
(MexmpeMeTHbIE) OOIIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CHUCTeMa, HAy4YHBIM (HaKT, MPHUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIeJOBaHNe, HAOIIOJCHNE, U3MEpPEHHUE, SKCIEPUMEHT M JpYTue); YHUBEpCAIbHbBIE
yueOHbIe JecTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHBHBIC), 00ECIEUNBAOIINE
dbopMupoBaHre (QYHKIHOHAIBHONW TPAMOTHOCTH M COIMANBHOW KOMIIETEHIIUU OOY4aronInXcs;
CIOCOOHOCTh oOyuatromuxcs HCII0JIb30BAThH OCBOECHHBIE MEXIUCUUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHBIE ICWCTBHS B IO3HABATEIHHOW U
COI[MAIbHOM MPAKTHUKE.
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B pesynaprare u3ydeHuss OMONIOTMM Ha YPOBHE CpeAHEro oomero oOpa3oBaHusd Yy
oOyuatomierocss Oynyr chopmMupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC y4COHBIE IEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAJbHBIC Y4eOHBIC [EHCTBUSA, PETYISATUBHBIC YHHUBEPCAJIbHBIE
y4eOHbIe IEHCTBUS, COBMECTHAS ACATEIBHOCTb.

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHS IPOTPaMMBI CpeIHEero oO0Imero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgJajieHne YHUBEPCAJIBbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH /I CTBUSMM:

1) 6a30BbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIEHO (OPMYIIMPOBATh W AaKTyaJH3UpOBaTh NpoOJIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

WCTIONb30BaTh TPH OCBOCHWW 3HAHUH NPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaIH3a,
CHUHTE3a, CpaBHEHUS, Kiaccudukanuu, O0OOOIEHMs), PaCKpbIBaTh CMBICT OHOJIOTUYECKUX
MOHATHH (BBIIENATh UX XapaKTEPHBIE MPU3HAKH, YCTAHABINUBATE CBSI3U C JPYTUMH MTOHITHSIMH);

OTIpENIENATh MENU JACATEIBHOCTH, 3a/aBas MapamMeTpbl W KPUTEPHUH WX IOCTIIKEHUS,
COOTHOCHTB PE3YJIbTAThI ICATEIILHOCTH C MOCTABICHHBIMU IICIISIMH,

HCIO0JIb30BaTh OHOJOTHYECKUE MOHATHS JUIsl OObsACHEHUs (DAKTOB M SBJICHUN >KUBOU
TIPUPOIBL;

CTPOWTH JIOTUYECKHE pACCYKICHHs (MHIYKTUBHBIE, ICIyKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHHSX, (HOPMYITHPOBATH
BBIBO/IbI Y 3AKJIFOUECHHUS;

INPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA I MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUIl pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIAH PELICHUS NMPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUalbHbIX
U HEMAaTepUaNIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBAaTb COOTBETCTBHE PE3YIbTATOB IIEIIAM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIBHOCTH;

KOOPAMHUPOBaTb U BBINOJHATH pPAOOTy B YCIOBUSAX pPEAIbHOIO, BHUPTYaJbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPH PEILIEHUH )KMU3HEHHBIX NTPO0IIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBHS:

BJIaJIeTh HABBIKAMU Y4€OHO-UCCIIEI0BATEIbCKOW U MPOEKTHOM AEATEIIbHOCTH, HAaBBIKAMU
paspelieHus npoOieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3InYHbIX METO0B O3HAHUS;

UCIOJb30BaTh PA3JIMUYHbIE BUJbl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €ro
MHTEpIpeTaly, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B y4eOHBIX CUTYyalUsiX, B TOM 4YHCIE IMPH
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(dbopMHUpOBaTh HAYYHBIA THUIl MBIIICHHS, BIAaJeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BaTEIbHON JESITEIBHOCTH U
KHU3HEHHBIX CUTYaLlUsX;

BBISBJIATh TPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBIJIBUTATh
TUNOTe3y €€ peleHHs, HAXOJUThb AapryMEHTBhl Ui J0Ka3aTelbCTBAa CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;
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aHAJTM3UPOBATh IMOJYYCHHBIE B XOAE pEUICHUs 3aJaydl pe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLICHUBAThH MIPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOWCK IMEPEHOCa CPEICTB M CIIOCOOOB ICHCTBHS B
podeCcCHOHABHYIO CPEY;

YMETh TEPEHOCHTh 3HAHHWSA B  [IO3HABATEIBHYID M  IPAKTHYECKYl0  00JacTu
KHU3HEIEATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HJIEH, MpPEUIarath OpPUTHHAIBHBIE TOAXOIBl W PEHICHUS, CTAaBUTh
poOJIEMBI M 3a/1a9H, JIOTTYCKAIOIINE alTbTePHATHBHBIEC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCSA B PA3IMYHBIX MCTOYHMKAX HMH(pOpManuu (TEKCTe y4eOHOro mnocolwus,
HAYYHO-TIOMYJISIPHOM JITEpaType, OMOJOTHYECKUX CIIOBApsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UpPOBaTh WHOOPMALMIO PA3IUYHBIX BUIOB U (GopM
MIPEJCTaBICHUS, KPUTUIECKU OIIEHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMymHpOBaTh 3aMpockl W TPUMEHATH pPa3IUYHBIE METOIBI TPH IOWCKE W OTOOpe
Ounosornueckoi nHPpopMaIuy, He0OXOIUMOM ISl BBITIOTHEHUS YUeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAHUS HHPOPMANNOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIH30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpAaTh ONTHMANIbHYIO (GOpMY TMPEACTABICHUS OHOJIOTHYECKOM
nHpopMaruu (cxembl, TpaduK, TuarpaMMbl, TaOTUIBI, PUCYHKH U APYTOEC);

HCIOJIb30BAaTh HAY4YHBIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OHOJOrndyecKon
nHpopmalren: NPUMEHITh XUMUYECKUe, (U3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIbI,
dbopmynel, abOpeBHaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEICTBA HATJISAHOCTH;

BIIQJIETh HABBIKAMU pACIIO3HABAHUS W 3alIUTHl  MHGOpMAIMK, HWH(OOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiaeHHe YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

1) o0menmne:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acCTBOBATh B JHAJlOre
WM TUCKYCCHUU TIO CYIIECTBY 0OCYyKIaeMoil TeMbl (yMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3hIBATh
CYXJECHHUS OTHOCHTEIbHO BBIMOJHEHHSI NpeUiaraeMod 3aJayd, Y4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTa WA JUCKYCCHH);

pacrmo3HaBaTh HeBepOallbHbIE CpeACTBAa OOIIEHMs, MMOHUMATh 3HAUYEHHUE COLUATIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYAIHi, YMETh CMATYaTh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHIOcOOaMu OOIIEHHS U B3aMMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYrUX JI0JIeH, MPOSIBIIATh YBRXKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsI C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAsl 1eATeILHOCTh:
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[IOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U MHIUBUAYAJIbHON pabOThl Mpu
peneHn OHOIOTHYECKON Tpo0IeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBHIX
(dbopM B3aUMOACUCTBUS MPH pelICHNH yIeOHOM 3a1auu;

BBIOMpATh TEMATUKy M METObl COBMECTHBIX NEHCTBHUU ¢ y4€TOM OOIMIMX HMHTEPECOB U
BO3MOYHOCTEHN Ka)/I0TO 4jeHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESTENIbHOCTH, OPraHU30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUA MO €€ JOCTMKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOErO BKJIaJa W KaXKJI0TO Y4aCTHHKA KOMaHJbI B OOLIUI pe3ylbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh IO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B PAa3IMUHBIX CUTYyalHUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHNe, ObITh MHUITUATUBHBIM.

OBnaeHHe YHMBePCAJIbHBIMH PeryJsiTAHBHBIMM IeHCTBUSIMH:

1) camoopraHu3anus:

HCIO0JIb30BaTh OMOJIOTMYECKHWE 3HaHUS JJIs BBIABIECHUS NpPOOJEM M HUX pEIIeHUs B
KU3HEHHBIX U Y4eOHBIX CUTYalHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUH 1I€JIeBbI€ U CMBICIOBbIE YCTAHOBKH B CBOUX
JNEUCTBUSX M MOCTYNKaxX IO OTHOLICHHIO K >KMBOM MPHUPOJE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPYXAIOIIHX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MO3HABATEIbHYIO AESTEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh W (HOPMYITHpPOBaTh COOCTBEHHBIE 3a7adyd B 0Opa30BaTENbHOW JEATEIBHOCTH |
KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITENIBHO COCTABJISITh ITUIAH PELICHUS MPOOIEMbI C YUETOM UMEIOLIUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUII;

JIaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;

JieNlaTh OCO3HAHHBIHN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIIUPOKON SPYTUIINHN B Pa3HBIX 00IaCTAX
3HAHMI, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIIETh HABBIKAMU MO3HABATEIHHON pedIeKCUU KaK OCO3HAHUS COBEPIAEMbIX JEeHCTBUN
U MBICTMTEIBHBIX MPOLECCOB, UX PE3YITATOB M OCHOBAHUIL, HCIOIB30BATh MPUEMBI peIeKCU U
JUISL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAJIN3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE cedsl M APYIHX:

MPUHUMAThH ce0s, MOHUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AECATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;
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pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKA.
NPEJAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS COJEpKaHUs ydeOHOro mpemmera «buosorus» Ha
yriy0nEHHOM YpOBHE OPHEHTHPOBAHKI Ha obOecredeHne nmpoGmibHOro o0ydeHus: 00yJaromuxcs
ouonormu. OHM BKIIOYAIOT: CreMUUYECKUe il OWOJIOTMM HAaydyHbIC 3HAHUS, YMCHUS H
CIOCOOBI JICWCTBUII TI0O OCBOCHHIO, WHTEPIpPETAllMM W TPEeoOpa30BAHHUIO 3HAHUM, BUJIBI
JESITEILHOCTH TIO TIOJYYCHHIO HOBBIX 3HAHUN W WX NMPUMEHCHHIO B PA3JIMYHBIX y4EOHBIX, a
TaK)Ke B peaJbHBIX KU3HEHHBIX CUTyalusX. [IpeMeTHbIE pe3yabTaThl MIPEICTABICHBI 110 T0J1aM
W3YYCHHUS.

[IpenmetHbie pe3ynabTaThl OCBOSHHs ydeOHoro mpenmera «buonmorusi» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHPOBAHHH ECTECTBCHHO-HAYYHOW KAPTHUHBI MHpA, B IMO3HAHWW 3aKOHOB TPUPOIBI H
pElIeHUH MPOOJIEM PAIIHOHATBHOTO TTPUPOIOTIONH30BAHMS, O BKIIAJE POCCUUCKHX H 3apyOeKHBIX
VYEHBIX B pa3BUTHE OHOJIOTHH,

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHMX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarolne
OMOJIOTHYECKHE TEPMHHBI W TIOHATHS (KWU3Hb, KIIETKA, OpPraHW3M, MeTaboJIM3M, TOMEoCTas,
CaMOPETYJISAIHS, CAaMOBOCIIPOU3BEICHHE, HACIICICTBEHHOCTh, U3MEHIMBOCTh, POCT M Pa3BHTHE),
onosornueckne Teopun (kieroyHas Teopus 1. IlIBamna, M. Illneiimena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. . BaBuioBa — o nieHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOPa3us MOTOMKOB
MEPBOrO MOKOJICHHSI, pacIeIIEHUs, YUCTOThI TaMeT, He3aBUCUMOro HacienoBanus I'. Mengens,
TOMOJIOTUYECKHX PsZIOB B HacleACTBeHHOW wu3MeHunBoctu H. WM. BaBwioBa), mpuHIMIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOI'O MMO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAaHUSIX KUBBIX OOBEKTOB (OIMCaHKEe, U3MEPEHHE, Ha0I0/IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPraHOB PACTEHM, )KMBOTHBIX, YEJIIOBEKA,
MIPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIONMX B OpPraHU3Max pacTeHUM, >KUBOTHBIX U
4eloBeKa, OMOJIOTUYECKUX MPOIECCOB: 0OOMEHa BelecTB (MeTaboIu3M), IPEBpaIlleHus] SHEPTUH,
Opo>keHHsl, aBTOTPO(HOT0 U TeTepoTPO(PHOr0 TUMOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, YMOpUOreHe3a, MoCTIMOPHOHATBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUAYAIBHOTO pPAa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMOJCWCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTaHABIMBATh B3aUMOCBSI3M MEXAYy OpPraHOUIAMH KIETKH U HX (YHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHeW U UX QYHKIHSIMU, MEX]y OpraHaMu U CUCTEMaMH OPTaHOB y
pacTeHMid, >KMBOTHBIX W 4YelOBeKa M UX (QYHKIHSIMH, MEXKIy CHCTEeMaMHd OPTraHOB U HX
GYHKIHUSIMHE, MEXKIy 3TalaMd OOMEHa BEIIECTB, ATallaMHM KIETOYHOTO IHMKJIA U YKU3HEHHBIX
IUKIIOB OPraHuW3MOB, OJTalaMH SMOPUOHAIBLHOTO pa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTUnOM U (pakTopamMu cpesbl OOUTaHHUS;

YMEHHE BBISBISITH OTIUYHUTEIbHBIC MPU3HAKUA JKUBBIX CHUCTEM, B TOM YHCIE PACTCHUH,
KUBOTHBIX U YEIIOBEKA;
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YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIIOTHYECKYIO TEPMHHOJIOTHIO H
CUMBOJIMKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

yMEHHE pemiaTh OHOJIOTMYECKHE 3a/lay, BBISBISATH MPUYUHHO-CIICICTBEHHBIC CBS3U
MEXy HCCIECIYEMbIMU OHOJOTHYECKUMU TPOIECCaMU M SIBJICHUSMH, JEJIaTb BBIBOJABI M
MIPOTHO3bI HA OCHOBAHUH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOIHITH JJAOOpATOPHBIE W TMPaKTHYECKHE pabOThI, COOMIONATh MpaBHiia TpPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bl, TMPOBEPATH UX OKCICPUMEHTAIBHBIMU CPEACTBAMHU,
hopmyIupys 11e71b UCCIEOBAHUS, aHATM3UPOBATh MOJyYE€HHbBIE PE3YAbTAThI U JIeJIaTh BHIBO/IBI,

yMEHHE Yy4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, DKOJIOTHU U
MEIUIIMHE, TIPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, M MYyOJUYHO MPEIACTABISATH
MOJTy4CHHBIC PE3yIbTaThl HA YICHHUYECKUX KOH(DEPEHITUSX;

yMEHUE OIICHHUBATh JTHYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUM B 00JIacTH
OMOJIOTMM W MEIWIHUHBI (KJIOHUPOBAHME, HCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAIMPaBICHHOE
M3MEHEHHEe TeHOMA U CO3/ITaHNEe TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyyIieit mpodeccuoHaaIbHOM AeSITEIbHOCTH B
00Jy1acTH OMOJIOTUH, METUITMHBI, OMOTEXHOJOTUH, BETEPUHAPUHU, CETTHCKOTO XO3SICTBA, MUIIEBON
MPOMBIIIJICHHOCTH, YIAyOsTh TO3HABaTEIbHBIM HMHTEpPEC, HAIMpaBJICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCud W TPOAOIKEHHE OHOJOTHYECKOTO O0Opa3oBaHUS B
OpraHu3aIsaX cpeiHero NpodecCUoHaIbLHOTO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO mnpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTHMHU B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELIEHUH SKOJIOTMYECKUX MPOOJIeM YeOBEYECTBA, a TAKKe B PEIIEHUU BOIPOCOB
palMOHAJIBLHOTO MPHPOAOIOIL30BaHUs, U B (OPMUPOBAHMM IEHHOCTHOTO OTHOILIEHHUS K
pHUpoje, OOILIECTBY, YEIOBEKY, O BKJIaJleé POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OHOJIOTUY;

yYMEHHE BIAJETh CUCTEeMON OHOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEACTCHUS U
MMOHMMAaHHE CYIIHOCTH OCHOBOMOJArarmlmux OWOJOTMYECKUX TEPMUHOB W TOHATHHA (BHLI,
aKocucTteMa, Owocdepa), Ouonormyeckue Teopuu (dBoaonMOHHAs Teopus Y. JlapBuHa,
cUHTeTHYecKass Teopus sBomonuu), yuenus (A. H. CeeprioBa — 0 myTsaX U HampaBICHHSIX
ssosonnn, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (TeHeTHYeCKoro paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoapimeBoro cxojactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
AKOJIOTUYECKOW MUPaMUIbl SHEPTHUH ), THTIOTE3bI (THnoTte3a «mupa PHK» V. I'mibepra);

YMEHHE BIAJeTh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, WCIONb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX IKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCaHUEe, H3MEPEHHE,
HaO0IeHNe, SKCIIEPUMEHT), CIOCO0aMU BBISBICHUS M OLIEHKH aHTPONOTEHHBIX W3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHbIE TMPU3HAKU: BHUAOB, OHMOTEOIICHO30B, IKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBMXKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AIJIOTIATPUYECKOTO ¥ CUMIATPUUIECKOTO BUI000pA30BaHUS, BIUSHUS JBUKYIITUX CHII 3BOJTIOIUU
Ha TeHO(OH]I MOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHUsl, YepelOBaHUS
HaIpaBJIEHUN YBOJIIOIMHU, KPYTOBOPOTA BEIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;
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YMEHHUE YCTaHABIMBATh B3aWMOCBS3M MEXIY IPOILECCAMU SBOJIIOIUH, JBIKYILIUMHU
CHJIAaMH aHTPOTIOr€HE3a, KOMIIOHEHTaMH PA3JIMYHBIX 3KOCHUCTEM M TMPHUCIOCOOICHUSIMA K HUM
OpraHu3MOB;

YMEHHUE BBISBIIATH OTJIMYATEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYIII,
B3aMMOCBSI3U OPTraHU3MOB M CpeIbl OOWTAHMS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJIOB M DKOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS TPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemiath OWOJIOTUYECKHE 3aJadd, BBISBISATH TPUYNHHO-CICCTBEHHBIC CBS3U
MEX]y HCCIEAYEeMBbIMH OWOJIOTHYECKUMHU MpPOIECCAMH W SIBIICHHWSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH TTOJYICHHBIX PE3YIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKkue paboThl, cOOMI0aTh MpaBuiia Mpu
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh HUX OIKCICPUMEHTAIBHBIMU CpPEJACTBAMH,
bopMymHpys 1ENb UCCIIETOBAHMS, aHATTM3UPOBATH OJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yMEHHE y4acTBOBAaTh B Y4EOHO-HCCIICIOBATEIHLCKONW pabOTe MO OMOJIOTHH, DKOJOTHU H
MEJUIIMHE, TPOBOJMMOI Ha 0a3e MIKOJbHBIX HAyYHBIX OOILIECTB, U MYOJUYHO MPEICTABIATH
MOJIy4YE€HHBIE PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHE OLEHUBATh THUIIOTE3bl W TEOPHUU O TMPOUCXOKICHUM IKHU3HHU, UEIOBEeKa U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M Cloco0ax MpeloTBpalleHus I00aTbHBIX
M3MEHEeHU B Onocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoOHAIbHOU IeATeTLHOCTH B
obrmactu  OMOJIOTHMH, OKOJOTUH, MPUPOAOIONIB30BAHUS, MEIUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHUH, BETEPUHAPUU, CEIHCKOTO XO3AWCTBA, MUILNEBOM MPOMBIIIJICHHOCTH, YIIyONIsTh
MO3HABATEIbHBI WHTEPEC, HAMpPaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccud M MPOJOJKEHHE OHOJOrM4eckoro oOpa3oBaHHs B OpPraHHU3alUsIX CpPeTHEro
poQecCHOHAIBHOTO U BBICIIET0 00pa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

HaumeHoBaHue pa3iaejioB U TeM

KoaunyecTBo yacoB

Ne n/m Konrpoabnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero
padoThI padoThI
1 buosorus xak Hayka
2 JKuBBIe CHCTEMBI M UX U3YYCHHE
3 Bbuonorus kinerku 0.5
4 XHUMHU4YEcKash OpraHu3anys KJIeTKN 10
) Crpoenue u QyHKINU KIETKU 8
6 OOMeH BelecTB U MpeBpalicHue 9 1
JHEPTUU B KICTKE
7 HacneHCTBeHlfaz uHpopmanus u 9 05
peanmm3anys e€ B KIeTKe
8 JKu3HEHHBIN MUK KIETKA 6 1 1
9 Crpoenue u GyHKITUN 17 15
OpraHu3MOB
10 Pa3zmHoXeHue u pazButue 8 15
OpraHu3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJIEICTBEHHOCTHU
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'eneruka yenoBeka 3 1 0.5
15 Cenekiusi OpraHu3MoB 1
16 buoTtexHonorust U CHHTETHYECKas 4
ouosorus
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 102 5 13

I[TPOTPAMME
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