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1. [losicHUTEIbHAS 3aNIMCKA

Cooepoicanue paboueti npoepammul no yueoOHomy npeomemy «buonocus» pazpabomarno
HA OCHOge:

® cuHxpoHuzayuu oopazosamenvHulx pesyiomamos DPIOC COO  (MuyHOCMHBIX,
npeomemuuix, memanpeomemuvix) u @IOC CIIO (OK, I[IK) c¢ yuwemom npoghunvhoi
HanpagienHocmu npogeccuu/ cneyuarbHoCmu,

® ummezpayuu U NPEeMCMEEHHOCMU CO0epICcaHuss no npeomemy «buonocusy u
cooepaicanust yueOHvIX OUCYuniut, npogeccuonanvuwvix mooynen @I'OC CIIO.

1.1 Mecto y4eOHOro mpeaMera B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/bHOI
NPOrpamMmbl
Vuebnoiii npeomem «buonocua» usyuaemcs 6 pamKkax —o0OueoopazoeamenvbHoll
HO020MOBKU  OCHOBHOU  00PA308AMENbHOL  NPOCPAMMbL  CPEOHe20  NPOheccUOHATbHO20
obpazosanus (0anee — OOII CIIO) no cneyuanvnocmu 19.02.12 «Texnonoeus npodykmos
RUMAHUS HCUBOMHO20 NPOUCXOHCOCHUSLY HA OA3e OCHOBHO20 00Ule20 00pPa3068aHUsL.

1.2 lenu u 327244 y4eOHOr0 NpeaMeTa

Peanuzayus npoepammul yuebnoco npeomema «buonocusy ¢ cmpykmype OOII CIIO
HANpAasieHa Ha O0OCMUdICeHUue yeau no. 0C80eHuro obpazoeamenvhvix pesyromamos PIOC
COO: nuunocmusvie (JIP), memanpeomemnovie (MP), npeomemuvle b6azosozo yposus (IIP 6),
n002omosKe 0OVHAIWUXCSA K 0CB0CHUIO 00WUX U NPOPECCUOHATbHBIX KOMNemeHyull (Oaiee —
OK, IIK) 6 coomsemcmauu ¢ @I'OC CIIO no cneyuanvrnocmu 19.02.12 « Texnonoeus npodykmos
RUMAHUSL HCUBOMHO2O0 NPOUCXOHCOCHUSLY.

B paboueii npocpamme npedycmompeno nposedeHue npakmudeckux 3auamuil 6 gopme
NPAKMUYecKoll. NOO2OMOBKU 6 6UOe BbINOIHEHUS. OMOENbHbIX 6U008 pPAbOm, CEA3AHHbIX C
6yoywetl npogeccuoHanbHoOU 0essmeIbHOCMbIO.

Lenv usyuenus yuebrnoeo npeomema «buonocusy - oéradenue 00yUaAOWUMUCT 3HAHUAMU
0 CIMPYKMYPHO-YHKYUOHATILHOU OP2AHUZAYUU HCUBLIX CUCEM PA3ZHO20 PaHed U Npuodpemenue
VMEHUI UCNOTIb308AMb MU 3HAHUS OJIs 2DAMOMHBIX 0CUCMEUIl 6 OMHOUWEHUU 00BEKMO8 HCUBOU
APUPOObL U peutenus pa3iuyHbIX HCUSHEHHbIX NPOOIeM.

B coomeemcmeuu ¢ OOIl COO coodeporcanue npoecpammovl HanpagieHo Ha OOCMUICEHUE
CedyIoUWUX 3a0ay.

1) oceoenue obyualowumucs cucmemvl 3HAHUU O OUOLOSUYECKUX MEOPUSIX, VUEHUSX,
3aKOHAX, 3AKOHOMEPHOCHIAX, SUNOMe3ax, NPABULAX, CIAYHCAWUX OCHOBOU O (OPMUPOBAHUSL
NPeOCMAasIeHUll 0 eCmMeCmEeHHO-HAYYHOU KAPMUHE MUpd, O Memoodax HAYYHO20 NO3HAHUSL,
cmpoenul, MHO2000pa3uu U 0COOEHHOCMSAX JHCUBbIX CUCTEM DPA3HO20 YPOGHS OpaHUu3ayul,
BbLOAIOUWUXCSL OMKPBIMUSX U COBPEMEHHBIX UCCIEO08AHUAX 8 DUOIOUU,

2) Ghopmuposanue y 06yuaowuxcsi NO3HABAMENbHBIX, UHMEIEKMYAIbHBIX U MBOPYECKUX
cnocobnocmell 8 npoyecce AHAIU3A OAHHBIX O NYMAX PA3GUMUSA 8 OUONOSUU HAVUHBIX 832715008,
uoetl u n0OX0008 K U3YUEHUIO ICUBLIX CUCTEM PAZHO20 YPOBHSL OP2AHU3AYULL

3) cmanosnenue y obyuarowuxcs oowel Kyibmypol, (OYHKYUOHAILHOU SPAMOMHOCHU,
pazeumue yMeHull 00bACHAMb U OYEHUBAMb ABNEHUS OKPYIHCAIOUWe20 MUPA HCUBOU NPUPOObI HA
OCHOBAHUU 3HAHUL U ONBLIMA, NOJIYYEHHBIX NPU U3YYEeHUU OUOTO2UL,

4) ¢popmuposanue y obyuarowuxca ymeHul uiIOCmMpuposams 3Hauenue OU0I02UYeCKUx
3HAHULL 8 NPAKMUYECKOU OessmelbHOCMU YeN08eKd, DA3BUMUU COBPEMEHHBIX MeOUYUHCKUX
MEeXHONI02Ul U A2POOUOMEXHONO2ULL,

5) socnumanue yoexcoeHHocmu 8 803MONCHOCHU NO3HAHUS YeN08EKOM HCUBOU NPUPOODL,
HeobX00uMocmu 6epedcHo20 OMHOUeHUs. K Hell, COONI00eHUs. IMULECKUX HOPM NPU NPOEeOeHUU
buono2UYecKux Uccie008anull;

6) ocoznanue yeHHOCMU OUOIO2UYECKUX ZHAHULL O/ NOBbIULEHUS YPOBHS IKOJIO2UYECKOL
KYIbmypbl, 0151 (POPMUPOBAHUSL HAYUHO2O MUPOBO33PEHUSL,



7) npumereHue npuoOPemeHHbIX 3HAHUN U YMEeHUL 8 NOBCEOHEGHOU HCUZHU OJIs1 OYEHKU
nocnedcmeuil ceoell OesimelbHOCMU N0 OMHOWEHUIO K OKpyJcaluell cpede, cobOCMEEHHOMY
300p08b10, 000CHO8aAHUE U COONIO0eHUE MepP NPOPUIAKMUKU 3A001e8AHULL.

B nmpoyecce oceoenuss  yuebnoco npeomema  «buonocusy y  obyuarowuxcs
yeneHanpasieHHo GopMupyomcs yHusepcaivhole yuebnvle oeticmaus (Oaree — YVJ/I), exniouas
Gopmuposanue Komnemenyuii 8 00aAACMU  YUEOHO-UCCIEO08AMENbCKOU U NPOEKMHOU
0esAmenbHOCmu, KOmopule 8 C80I0 04epedb 00ecnevusarom npeemcmeenHoCms GopMuposarHus
o0owux komnemenyuti @I'OC CII0.

Dopmuposanue VY]] opuenmuposéano Ha npogheccuoHarbHoe CcamoonpeoeneHue
obyuarowuxcs, pazeumue  0A308bIX  YNPABIEHYECKUX  YMEHUU N0  NIAHUPOBAHUN) U
NPOEKMUPOBAHUIO C80€20 NPOPECCUOHATbHO20 OYOYUle2o.

1.3 O0mas xapakTepucTHKA Y4eOHOIr0 npeaMeTa

Yuebnviti npeomem «buonoeusy uzywaemcs na 06a3060m ypoeue. YueOuwii npeomem
«buonozusy umeem MeHCOUCYUNTUHAPHYIO C653b C NpeoMemdamu 00ueodpazoeameibHO20 U
oucyuniunamu  obujenpogeccuonanviozo yuxia «bezonacnocme  orcuzsnedesmenvHocmuy,
«OcHoBbL bepedcnusoeo npouzeoocmaay, «buonosuueckas 6e30nacHoCms NUWEBLIX CUCEM Y, 4
makoice MeHCOUCYUNTUHApHuIMu  Kypcamu  (Oanee - MJIK) npogeccuonanvnoco yuxna
«Texnonoeuss npousgoocmea NPOOYKyuu u3 Maca Nmuysly U npo@ecCUuoHarbHbIMU MOOYIAMU
«Ocsoenue pabom no npogeccuu pabouezo, dondicHocmu ciayxcaujeeo 12397 Hzeomoeumens
nOLYhadbpuKamos uz Maca NMuysLy.

Cooepoicanue yuebHo20 npeomema HANPAGIEHO HA OOCMUMNCEHUE JNUYHOCHIHDIX,
MemanpeoMemublX U NpeoOMemHbulX pe3yibmamos ooyuenus, pearamenmuposannvlx PIOC
COO.

B npogunvnyro  cocmasnarowyro  no  npeomemy  6X00um  NpoGeccUOHAIbHO
OpUEHMUPOBAHHOE COOepIcaHue, Heobxooumoe 0 hopMuposanus y o0y4arouuxcs oowux u
npogheccuoHanbHbLIX KOMNEemMeHYULL.

B npoepamme no yuebnomy npeomemy «buonocusy, peanuzyemor npu noo2omoske
00yuarowuxcs. no CneyuanrbHOCmaIM, NPOPUILHO-OPUEHMUPOBAHHOE COOEPIHCAHUE HAXOOUM
ompaoiceHue 8 memax:

Tema « XMMUYECKUI COCTAB U CTPOCHUE KIIETKHY.

1.4 TIlnanupyemblie pe3yJibTAThI OCBOEHHSI y4eOHOT0 MpeaMeTa
B pamxax npoepammul yuebnozo npeomema «buonozusy obyuarowumucs oceausaromcs
JUYHOCMHblE, MemanpeoMemHvle U NpeoMemHvle pe3yibmamvl 68 COOMEEMCMEUU ¢
mpeboganuamu PI'OC COO: nuunocmusie (JIP), memanpeomemusie (MP), npeomemnvie O0ns
6a306020 usyuenus (I1IP 6):
Tabmuna 1

KoJbl pe3ynbTaToB ‘ ITnanupyemsble pe3ynbTaThl yueOHOro npeaMeTa

JlnunocTtHbIe pe3ynbTathl (JIP)




JP. 1

I'paxxmanckoro BoCnMTaHus:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3ULIUU O0Yy4aroIerocss Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJIEHa POCCUHCKOI0 OOIIECTBA;
OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH,
YBa)KCHHE 3aKOHA U IIPABOIIOPSIKA;

TFOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTU IIPU
CO3laHMM  y4eOHBIX  IPOEKTOB, PELIEHMH  Y4eOHBIX U
ITIO3HABATEJIbHBIX 3az1ay, BBIIIOJIHCHU U OMOJIOTUYECKUX
HKCIIEPUMEHTOB;

CHOCOOHOCTh ONPEACTATh COOCTBEHHYIO MO3UIHIO MO OTHOILICHHIO
K SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSCHSATH €€;

YMEHUE YYHUTHIBATh B CBOMX JCWCTBUSX HEOOXOIUMOCTh
KOHCTPYKTMBHOTO  B3aUMOACWCTBMs  JIIOJEH C  pa3sHbIMU
yOeXKACHUSIMH, KYJbTYPHBIMM LEHHOCTAMH M  COLIMAIBHBIM
II0JIO)KEHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IIPOLECCE COBMECTHOTO
BBINOJIHEHUS] Y4eOHbBIX, IO3HABATEJIbHBIX M HCCIIEIOBATEIIbCKUX
3a/1a4, YB@XKUTEIBHOE OTHOLICHHE K MHEHHIO OIIIOHEHTOB IIPH
00CYXJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COACPKAHUS;
TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

JIP. 2

IIaTproTHYeCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUHMCKON TI'pa)1aHCKOM HACHTUYHOCTH,
[MaTpuoTHU3Ma, YBaOXEHHSI K  CBOEMY  Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH niepe] PonuHON, roprocTu 3a ¢BOM Kpai, CBOKO
Ponuny, cBOM $3BIK M KyJIbTypy, IpOLLIOE U HACTOALIEE
MHOT'OHallMOHAJIBHOIO Hapoaa Poccuu;

HNCHHOCTHOC OTHOIICHHUEC K IMPUPOAHOMY HACICAUIO U MaMATHHUKAM
MPUPOIBI, NOCTHKEHHSAM Poccuum B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUAX, TPYIE;

CIOCOOHOCTh ~ OLIGHUBATh  BKJAJ  POCCHMCKMX  y4YEHBIX B
CTAaHOBJICHUC MW Pa3BUTUC 6I/IOJIOFI/II/I, IIOHUMAaHHUEC 3Ha4YCHUA
OMOJIOTUN B TMO3HAHWU 3aKOHOB NPHUPOJBI, B JKU3HU YeJOoBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaelHas yOeXJeHHOCTb, TOTOBHOCTh K ciyXeHHuto OTedecTBy M
ero 3aluTe, OTBETCTBEHHOCTH 3a €ro Cy/b0y;

JIP. 3

JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE JYXOBHBIX LICHHOCTEN POCCUNCKOr0 HApoAa;
c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO
MTOBEJICHUS;

CHOCOOHOCTD OLCHUBATh CUTyallUIO U IPUHHUMATh OCO3HAHHBIC
pEeLIEHUs], OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAHUE JIUYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMUBOTO
Oynymwero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTEISAM, CO3JAHUI0 CEMbU
Ha OCHOBE OCO3HAHHOT'O MPHUHSATHS LIEHHOCTEW CEMENHOMN KU3HU B
COOTBETCTBUU C TpaauLIUsIMU HapoaoB Poccuu;

JIP. 4

ICTETUYECKOro BOCIIUTAHMSA:
ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUasl 3CTETUKY ObITa,




HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOpPTa, TPY/a,
OOIIIECTBEHHBIX OTHOIICHUI;

MOHUMaHKE YMOIMOHAIBHOTO BO3ICHCTBHUS KUBOM IIPUPOJIBI U €€
[IEHHOCTH;

TOTOBHOCTDH K CAMOBBIPA)KEHHUIO B Pa3HBIX BHIaX UCKYCCTBA,
CTpeMHeHI/Ie HpOHBHHTB KadyeCTBa TBOp‘-IeCKOﬁ JIMYHOCTH,

JIP. 5

@u3u4ecKOro BOCMUTAHUS:

MOHMMAaHKE U pealin3aius 3J10poBoro u 6e3onacHoro odopasa
JKU3HU (370pOBOE TUTAHKE, COOTFOICHUE TUTUEHUYECKIX TIPABHIT U
HOPM, COAJTAaHCUPOBAHHBIN PEXKUM 3aHSATHIA U OT/bIXa, pETyJIspHas
¢dusnyecKas akTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (DU3HYECKOMY U
MICUXHYECKOMY 3]I0POBBIO;

MOHWMaHHE [ICHHOCTH NPABUJI WHAWBUIYAIEHOTO U
KOJUIEKTHUBHOTO O€30ITaCHOTO ITOBEJICHUS B CHTYAIIHX,
YIPOXKAIOIIUX 30POBBIO U JKU3HU JIIOJICH;

OCO3HAHHE TTOCIICACTBUIA U HENPUITHE BPSIHBIX MTPUBBIYCK
(ynotpebneHus alkorossi, HAPKOTUKOB, KypeHUs);

JIP. 6

TpyaoBoro BOCIMTaHUA:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa,
Tpyaoiooue;

TOTOBHOCTb K aKTUBHOH JIEATEITHHOCTH TEXHOJIOTUICCKOU 1
COLIMANILHOM HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIIEHO BBIITOHSTH TAKYIO JACSTEILHOCTD;
MHTEpEC K pa3InuHbIM chepam npodeccuoHaANbHON AESITETbHOCTH,
YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD OyayIiel nmpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaAHUIO
Ha MPOTSHKEHUU BCEH KHU3HU;

JIP. 7

IKOJIOTHYECKOI0 BOCIIUTAHNSA:

HKOJIOTMUYECKH 11€1ec000pa3HOe OTHOLIEHHE K MIPUPOAE KaK
HCTOYHUKY JKU3HM Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAHMS;
MOBBILICHUE YPOBHS AKOJIOTMYECKOM KYIbTYphl: IPHOOpETEHNE
OIbITa MNIAHUPOBAHUS NOCTYIKOB M OLIEHKU UX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPYKAIOIIEN CPEIBI;

0CO3HaHME ITT00AIBHOTO XapaKTepa 3KOJIOIMYECKUX MpolieM 1
IIyTEeN UX PEIICHMS;

CHOCOOHOCTH MCIIOJIb30BaTh MIPUOOpETaeMble U U3yUEHUN
OMOJIOTHH 3HAHUS U YMEHHUS IIPH PEIIeHUN TPOo0IIeM, CBSI3aHHBIX C
palOHAIBHBIM NMPUPOJIONIONIB30BaHUEM (COOIOICHUE TIPABUIT
ITOBEJICHUS B IIPUPO/JIE, HAIIPABJICHHBIX HA COXPAaHEHUE PABHOBECUS
B DKOCUCTEMaX, OXpaHy BUJOB, IKOCUCTEM, Onochepsl);

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCIINX BPEJ OKPYKaAOIIEH
IPUPOHO cpelie, yMEHHE MPOTrHO3UPOBATH HEOIArONpUATHBIE
9KOJIOTUYECKHE MTOCIENCTBUS IPEATNPUHIMAEMBIX IEUCTBUI U
IIpeI0TBpallaTh UX;

HaJIM4Me Pa3BUTOTO IKOJIOTMYECKOT0 MBIIIJIEHUS, IKOJIOTHYECKON
KYJIBbTYPBI, OIbITA AE€ATEIBHOCTU YKOJIOTHYECKON HAIIPABIEHHOCTH,
YMEHUS PYKOBOJICTBOBATHCS UMH B ITO3HABATEIIBHOM,




KOMMYHHMKaTUBHOU M COLMATIBbHON IIPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B IPAKTHUUECKOU NEATEIbHOCTH dKOJIOTMUECKOU
HAIPABJICHHOCTH;

JIP. 8

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKU U OOLIECTBEHHON
NPaKTUKHA, OCHOBAHHOTO Ha UAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOET0 MECTA B IOJIMKYIbTYPHOM MHUDE;
COBEPILECHCTBOBAHUE S3bIKOBOW U YUTATEIILCKOMN KYJIBTYpPBI KaK
CpeCTBa B3aUMOJICHCTBUS MEXY JIFOJIbMH U IO3HAHUS MHPA;
MOHWMaHUE CIEIUPUKNA OMOJIOTHH KaK HayKH, OCO3HAHUE €€ POJIN
B ()OPMHUPOBAHUHN PALMOHAIBHOTO HAYYHOI'O MBIIIICHHS, CO3/1aHUU
LIEJIOCTHOTO MPEACTABICHHUS 00 OKpPYKAIOIIEM MHpE KaK O
€IMHCTBE MIPUPO/IbI, UEIOBEKA U OOLIECTBA, B IO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOIIeM COXPaHEHHS
HIPUPOJHOIO PAaBHOBECHS;

yOeXA€HHOCTh B 3HAYMMOCTH OMOJIOTUH I COBPEMEHHOM
LUBWIN3ALUHI: 00€CIICUeHUSI HOBOTO YPOBHS PA3BUTHSI MEAULIMHBI,
CO3JIaHUs TEPCTIEKTUBHBIX OMOTEXHOJIOTHH, CTOCOOHBIX pelIaTh
pecypcHbIe Tpo0IeMbl pa3BUTHSI YEJIOBEUECTBA, IIOMCKA ITyTeH
BBIX0/1a U3 TII00AJBHBIX IKOJIOTHUECKUX MPOOIIEM U 00eCTICUeHHUS
nepexoa K ycTOMYMBOMY Pa3BUTHIO, PALIUOHATIBHOMY
MCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX
CTaHJApTOB XKHU3HH;

3aWHTEPECOBAHHOCTH B MOTYYCHUH OMOJIOTUYECKUX 3HAHUHN B
LEJISX MTOBBILIEHUS 00ILEel KyIbTypbl, €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH KaK COCTaBHOM 4acTu (yHKIIMOHAIbHOU
rpaMOTHOCTH 00ydaronuxcs, GopMupyemoil pu u3ydeHuu
Oouojoruu;

IIOHMMAHHE CYLTHOCTU METOJOB IT03HAHUS, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTh MCIOIb30BaTh MOIY4aeMble
3HAHU JUISL aHAJIN3a U 00BACHEHUS SIBJICHUN OKpY’KaroIIero Mupa
Y TIPOUCXOSIIMX B HEM U3MEHEHUH, YMEHUE JieaTh
000CHOBaHHbIE 3aKJIFOYEHHS HA OCHOBE HaYYHBIX (PaKTOB U
MMEIOLIUXCA JaHHBIX C LENbI0 MOJTYYEHHs IOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTBH CAaMOCTOSITEIIFHO UCIIOJIB30BATh OMOJIOrHYECKHE
3HAHUS JUISL pelieHHs] TPOOJIEM B peaibHbIX KU3HEHHBIX
CUTYalUsX;

OCO3HAHHE LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIBCKYIO JIEATENbHOCTh
WHAVBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U
camM000pa30BaHUIO, K AKTUBHOMY IOJIy4€HHUIO HOBBIX 3HAHUN O
OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

Metanpeametnslie pe3ynbTatel (MP)

MP 1

OB.Ha)]e}me yHl/lBepca.]Il)Hl)lMl/l y‘leﬁﬂblMH MMo3HaABaTEeJIbHBIMHU
JAeHCTBUSIMU:

MP1.1

0a3oBble JJOrHYeCKHe TelCTBHA:
CaMOCTOSTENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;




MCIOJIb30BaTh IPYU OCBOCHUHU 3HAHUHN MPUEMBbI IOTHYECKOTO
MBINUICHHS (aHAJIN3a, CHHTE3a, CPaBHEHUS, KIacCu(PUKAIIH,
0000111eHMS ), pACKPBIBATH CMBICIT OMOJIOTHYECKUX TTOHITHI
(BBIICNATH UX XapaKTePHBIC MPU3HAKH, YCTAHABINBATH CBSI3U C
JIPYTUMHU MOHATHSIMH);

OTIPEICIIATH LENH JeATSIIbHOCTH, 3a]]aBasi apaMeTphl U KPUTEPUHU
UX TOCTHXKEHUS, COOTHOCUTD PE3YJbTaThl ACSITEIbHOCTH C
MOCTABJICHHBIMU TEJISIMH,

UCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl O0bsICHEHUS (DaKTOB U
SIBJICHUM KUBOW IIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH ), BBISBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpUBaEMBIX SIBJICHUIX, (POPMYIUPOBATH BHIBOJIBI U
3aKJTFOUCHUS;

MPUMEHSITh CXeMHO-MO/JIeIbHBIE CPECTBA JIJIsl PECTABIICHUS
CYIIECTBEHHBIX CBS3EH U OTHOIIEHUN B U3Y4aeMBbIX
OMOIOrMYecKuX 00BEKTaX, a TAKXKe MPOTUBOPEUUI pa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;
pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMBI C YIETOM aHATN3a
UMEIOLINXCSA MaTepPUATIbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE
PE3yNbTaTOB LIETISM, OLIEHUBATH PUCKH MOCIIECTBHM
JIESITEIIBHOCTH;

KOOPJMHHUPOBATH U BBITIONHATH Pa0OTY B YCIOBUSAX PEAIHLHOTO,
BUPTYaIHHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX
npo0Jem;

MP 1.2

0a3oBblIe HCCIEeA0BATEIbCKUE NCHCTBUSA:

BJIAJICTh HABBIKAMH Y4€OHO-HUCCIIEA0BATEIbCKON M MPOEKTHON
JeSITENIbHOCTH, HaBBIKaMU pa3perieHust npooiem, o01aaath
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOUCKY
METO/IOB PEUICHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3IUYHbIE BUJIBI ACSITEIIBHOCTHU 10 MOJYUYEHUIO
HOBOTO 3HaHMSI, €r0 UHTEPIIPETALIUU, TIPEOOPA30BAHUIO U
MIPUMEHEHHUIO B YUYEOHBIX CUTYAIUSIX, B TOM YUCJIE NPU CO3JJaHUU
Y4eOHBIX U COIUANBHBIX TPOEKTOB;

(dbopMHUpPOBATH HAYYHBIN TUII MBITIUICHUS], BJIaJIETh HAYYHON
TEPMUHOJIOTUEH, KITIOUEBBIMU OHATUSIMUA U METOAAMU;

CTaBUTh U POPMYIUPOBATH COOCTBEHHBIC 3a7]a41 B
00pa30BaTeNbHON IeATENHPHOCTH U KU3HEHHBIX CUTYAIIHIX;
BBISIBIIATH PUYHUHHO-CIICJICTBEHHBIE CBS3U U aKTyaIM3UPOBATh
3a/1auy, BBIIBUTATh TUINIOTE3Y €€ PEIICHUs], HAXOAUTh apTyMEHThI
TSl IOKa3aTeIhCTBAa CBOMX YTBEPKACHUH, 3a71aBaTh MapaMeTphl U
KPUTEPUU PEIICHMUS;

aHAJM3UPOBATH MTOTYYCHHBIEC B XO/I€ PEIICHUS 3a/1a4 Pe3yJIbTaThI,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH
W3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETECHHBIN
OTIBIT;

OCYIIECTBIISITh LI€JICHANIPaBICHHBIN MOUCK MEPEHOCca CPEJICTB U




Croco0o0B JEHCTBUS B MPO(ECCHOHATBHYIO CPEY;

YMCTh IICPCHOCUTL 3HAHNWA B IMTO3HABATCIIBHYIO U ITPAKTUYCCKYIO
00J1aCTH JKU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JI1acTei;
BBIJIBUTATh HOBBIC UJCH, PEJIaraTh OPUTHHAIBHBIC TTOIXObI 1
pelleHusI, CTABUTh MPOOJIEMBI U 33/1a4H, TOMTYCKAIOIINE
IbTEPHATUBHBIC PEIICHUS;

MP 1.3

padora ¢ uHpopmanueii:

OPUEHTUPOBATHLCS B PA3IMYHBIX HCTOYHHUKAX WHPOPMAIUH (TEKCTE
y4eOHOTO IMOCOOSI, HAYYHO-TIOMYJISIPHOW JIUTEPAType,
OMOJIOTMYECKHX CIIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax
JAHHBIX, B IHTEepHETE), aHATM3UPOBATh MHPOPMAIIUIO PA3ITUIHBIX
BUJIOB U (DOPM TMpeICTaBICHUS, KPUTUICCKHU OIECHUBATH €€
JIOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTB;

(GOopMyIMPOBATH 3aMPOCH] ¥ MPUMEHSTH Pa3JIMIHBIC METOIBI TIPU
MTOMCKE U 0TOOpE OMOI0oTrHYecKOl nH(MOPMAIUU, HEOOXOIUMOM IS
BBITIOJTHCHMS YICOHBIX 3a71a4;

nproOpeTaTh ONBIT UCIIOJIB30BaHMSI HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, COBEPIIICHCTBOBATH KYIbTYPY
AKTUBHOT'O MCIIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITEIILHO BBIOUPATh ONTHMAILHYIO OPMY MTPEICTABICHHS
ounonornueckor nHGopMaluu (CXemsl, TpauKy, JUarpaMMel,
TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIB30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA IPH paboTe C
Ouosornveckoil nHpopManmen: IPUMEHITh XUMUYECKHUE,
(du3nUecKrue 1 MaTeMaTUYECKUE 3HAKU ¥ CUMBOJIBI, ()OPMYJIBI,
ab0peBuaTypy, HOMEHKIIATYPY, UCIIOJIb30BaTh U TIPe0OPa30BLIBATH
3HaKOBO-CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3alIUTHI HH(POPMAIIHH,
MH(OPMaIIMOHHON 0€30MaCHOCTH JTHYHOCTH.

MP 2

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH
JMeHCTBUSIMU:

MP 2.1

o0menne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax KU3HHU, aKTUBHO
y4acTBOBATh B JUAJIOre WM IUCKYCCHUH T10 CYILIECTBY
o00cyxaaemMoi TeMbl (YMEHHUE 33]1aBaTh BOIIPOCHI, BEICKA3bIBATh
CYXKJIEHUSI OTHOCUTENBHO BBITTOJIHEHUS IpeijlaraeMon 3a1aun,
YYHUTHIBATh HHTEPECHI M COTJIIACOBAHHOCTh MO3HUITUI APYTUX
YYaCTHUKOB JAHANIOTa WK JUCKYCCUN);

pacro3HaBaTh HeBEpOATbHBIE CPEJICTBA OOIICHHS, TOHUMATh
3HaUYE€HHUE COLMAIbHBIX 3HAKOB, MPENOCHUIOK BO3SHUKHOBEHUS
KOH(IMKTHBIX CHUTYAIMi, YMETh CMATYaTh KOH(MIUKTHI H BECTH
MIEPErOBOPHI;

BIIAJIETh PA3TMYHBIMU CITOCOOAMH OOIICHHS M B3aUMOICHCTBHSI,
MOHUMATh HAMEPEHUS JPYTUX JIIOJIeH, POSIBISITh YBAKUTEIHLHOE
OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH Gopme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
HCIIO0JIb30BAHUEM SI3bIKOBBIX CPEICTB;




MP 2.2

COBMeECTHAas 1eATeTbHOCTD:
MOHMMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U
WHIUBHTyJIbHON pabOThI IPU pEIIeHUH ONOJIOTNIEeCKOM
po6eMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS
IPYNIOBBIX (HOPM B3aMMOJCHCTBHS IPU PEIICHUN YIeOHOM
3ajauu;

BBIOMpATh TEMAaTHKY U METO/Ibl COBMECTHBIX JICHCTBUII C y4eTOM
OOLIMX HHTEPECOB U BO3MOYXKHOCTEN K00 WIEHA KOJIJIEKTUBA;
NPUHUMATh LEJIM COBMECTHOM AEATEIbHOCTH, OPTaHU30BBIBATh U
KOOPJAWHUPOBATH JEHCTBUS 1O €€ JOCTHKEHUIO: COCTABIIATD IIJIaH
NEWCTBHM, paclipeessTh PO ¢ Y4eTOM MHEHHH YYaCTHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/(a U KAKIOT0 YYaCTHUKA
KOMaH/Ibl B OOIIMI pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;
npeaaraTh HOBbIE IPOSKTHI, OLIEHUBAThH HJICH C ITO3HIIUH
HOBH3HBI, OpPUTHHAIBHOCTH, MIPAKTHYECKOW 3HAYMMOCTH;
OCYIIECTBIISATH TO3UTUBHOE CTPATETHUECKOE MTOBEICHNE B
Pa3IMYHBIX CUTYALUSX, IPOSBISITH TBOPUECTBO U BOOOpaKEHHE,
OBITh MHUIIMATUBHBIM.

MP 3

OBnaueHne YHUBEPCAJbHBIMHU PEryJssTUBHBIMU HeﬁCTBHHMH:

MP3.1

CaMOOpPraHu3alus:
UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBIABICHUS IPOOIEM U
UX pPElICHUS B KU3HEHHBIX U YUEOHBIX CUTYalLUsX;

BbIOMPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1IeNIeBbIE U
CMBICJIOBBIE€ YCTAHOBKU B CBOMX JCHCTBUSX U MOCTYIIKaxX IO
OTHOILEHHIO K KUBOW IIPUPOE, CBOEMY 3[J0POBBIO U 3/J0POBBIO
OKpYXaroIluX;

CaMOCTOSITENIBHO OCYILECTBIIATH [I03HABATEIBHYIO JIEATENBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYJINPOBATh COOCTBEHHBIE
3aJjauu B 00pa30BaTeIbHON NESTETbHOCTH U )KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTABIISTh IUIaH PELICHUs MPOOIEMBI C YIETOM
MUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
MIPEANIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX
MIPEATIOYTEHU;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHHUIO U MPOSBICHUIO IIUPOKOI
SPYIUIMH B pa3HbIX 00J1aCTAX 3HAHUM, OCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHBIH YPOBEHb;

MP 3.2

CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B
JIeATEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YyJIbTATOB LEISIM;
BJIaJICTh HaBbIKAMU MTO3HABATEIbHOM peIeKCHUH KaK OCO3HAHUS
COBEPIIAEMBIX JECHCTBUI U MBICIUTEIBHBIX ITPOLIECCOB, UX
pe3yabTaTOB U OCHOBAHUM, UCIIOIB30BaTh PUEMBI pedIeKCHu is
OIICHKH CHUTYaIllH, BHIOOpPA BEPHOTO PEIIECHUS;




OILICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PELIEHUS 110 UX
CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3E
PEe3yIbTaTOB JIEATEIbHOCTH;

MP 3.3

NPUHATHS ce0s1 M APYTUX:

IPUHUMATh ce0sl, TOHMUMAs CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAIU3E
pe3ynbTaTOB AEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLINOKY;
pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYroro
YEJIOBEKA.

[TpeamMeTHBIC pe3ynbTaThl yriuyoiieHHbIH ypoBeHb (ITPO)

ITP6 01

c(OPMHUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTMH B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HaYK, B (JOPMHPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KApTUHBI MUPA U HAYYHOTO
MHPOBO33PEHUS, O BKJIaJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAILHOW I'PaMOTHOCTH
YeJloBeKa JJIs PEeLeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHUE OMOIIOTHYECKUX TEPMUHOB U
MIOHSTHIA: KU3Hb, KJIETKA, OpraHu3M, MeTab0Jn3M (0OMEH BEIIeCTB
U IPeBpaLIeHNE SHEPTUH ), TOMEOCTa3 (CaMOPEryJIslus), ypoBHEBas
OpraHM3alMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE
(penpoyKius), HACIEACTBEHHOCTb, I3MEHUYUBOCTD, POCT U
pa3BUTHE;

YMEHHUE U3J1aratb OUOJIOTHYECKUe TeOpuH (KJIeTOYHas,
XPOMOCOMHasl, MyTallMOHHAas, [IEHTpaJlbHas JOTMa MOJIEKYJIpHON
6uosorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunosa) u
y4eHHus (0 LEeHTpax MHOroo0pa3us ¥ MPOUCXOKAECHUS KYIbTYPHbIX
pactenuii H. 1. BaBunosa), onpenensts rpaHUIbI UX
MIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

YMEHHE BIIIeTh METO/IaMU HAYYHOT'O [TO3HAHUS B OMOJIOTHU:
Ha0JII0/IeHNE U ONMCaHKEe KUBBIX CUCTEM, ITPOLIECCOB U SBJICHUH,
OpraHu3alys U NpoBeieHNue OMOJI0rHYeCKOro 3KCIepHUMEHTa,
BBIIBM)KEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKY
UCCIIelyeMbIMHU BETMUNHAMH, O0OBSICHEHUE TTOJTyYEHHBIX
Pe3yabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX IIOHATHHA, TEOPUN U
3aKOHOB, YMEHUE JIeTaTh BBIBOABI HA OCHOBAHHUH ITOJIYYE€HHBIX
pe3yIbTaTOB;

YMEHHE BBIACIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK
MIPOKApPUOT U AYKAPUOT, OJTHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
MIPEeBPALICHHS SHEPTUHU B KJIIETKE, (POTOCHHTE3A, IIACTUYECKOTO U
HHEPreTHIecKoro oOMeHa, XeMOCHHTE3a, MUT03a, Mei03a,
OILJIOJIOTBOPEHUS, PA3MHOXKEHHU S, UHANBUAYAIIbHOTO pa3BUTHUS
opraHusMa (OHTOTeHe3);

yMEHHE IPUMEHSATh MOIyUSHHbIE 3HAHUS I O0BSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM, ISl IPUHITHS
MIPAKTUYECKUX PEIICHUI B IOBCEHEBHOM JKU3HU C LIEJIBIO
oOecrieyeHns: 6€30MaCHOCTH CBOETO 3/I0POBbsSI U 37I0POBbS
OKPYKAIOIIUX JII0JIeH, COOII0IEHNSI HOPM I'PaMOTHOT'O TOBEJIEHUS




B OKpY>KaroIIeH MpUPOAHON cpesie, MOHUMaHHEe HEOOXOIUMOCTH
WCTIOJIb30BAHUS TOCTHKEHUN COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTHH JJIsl pallMOHAIBLHOTO MPUPOIOIOIB30BaAHUS;
YMEHHE PEIIaTh JIEMEHTApHbIE TEHETUUECKUE 3a/1a4l HA MOHO- U
TUTUOPUIHOE CKpEelIMBaHUE, CLEIICHHOE HAaclleI0BaHue,
COCTABJISAATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS JJIs1
Mpe/icKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;
YMEHUE BBITIOIHATH J1a00paTOpHbIEC U MPAKTHUECKUE paboThI,
coOJro1aTh MpaBuiia IpHu padoTe ¢ y4eOHBIM U JIa00PaTOPHBIM
o0opynoBaHuEM;

YMEHHE KPUTUYECKH OLEHUBATh U UHTEPIPETUPOBATH
nH(POPMAIIHIO OHOIOTUYECKOTO COIEPKaHuUs, BKIIFOYAIOIIYIO
TICEBJIOHAayYHbIe 3HAHUS U3 Pa3IMYHbIX HCTOUHUKOB (CpeACTBa
MaccoBOi nH(pOpPMALUY, HAYYHO-TIOMYJISIPHBIE MaTepHAIIbI),
ATHUYECKHE aCIEKThl COBPEMEHHBIX UCCIIeI0BaHUN B OMOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MICHbMEHHBIE U YCTHbBIE
cooOuieHus1, 00001ast ONOIOTHYECKYI0 HH(OPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HUCIOJIB30BATh OHATHIHBIHI
anmnapat OMOJIOTHH.

[TPy 02

c(hOPMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTUU B CUCTEME
HAy4YHOI'O 3HaHMs €CTECTBEHHbIX HayK, B (JOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA U HAYYHOT O
MHUPOBO33PEHUS, O BKJIAJIE POCCUICKUX U 3apyOe)KHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIEHOW TPAMOTHOCTH
YeJI0BeKa IS PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHNuE OMOIOIrMUYECKUX TEPMUHOB U
MOHATHUI: BUJI, TOMYJALUS, TeHO(OH I, SBONIOLHUS, IBUKYIIIHE
cutbl ((haKTOPBI) IBOIOINU, TPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BUJI000pa30BaHue, IKOJIOTHYECKUE (PaKTOPbI, SKOCHCTEMA,
MIPOYLIEHThI, KOHCYMEHTBI, PEIYLIeHTHI, LIETIH TUTaHUs,
IKOJIOTHYECKas Mupamuia, OuoreoreHos, ouocdepa;

yYMEHHE HU3J1araTb OMOJIOTHYECKUE TEOPUH (IBOJIIOLIMOHHAS TEOPHUS
Y. TapBHHA, CHHTETHUYECKAs! TEOPHS 3BOJIOLNH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apoasiieBoro cxonactsa K. M. bapa,
Yepel0BaHUsI [JIaBHBIX HAIIpaBJIEHUN U IyTel 3Boronuu A. H.
CeseprioBa, yuenus o ouocdepe B. 1. Bepuaackoro), onpenensarsb
IPaHULbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM,;

YMEHHE BIIIETh METO/IaMU HAYYHOT'O [TO3HAHUS B OMOJIOTHU:
Ha0JII0/IEHNE U ONMCaHKE KUBBIX CUCTEM, ITPOLIECCOB U SBJICHUH,
OpraHu3aiys 1 NpoBeieHue OMOJI0rHYECKOro SKCIIEPUMEHTA,
BBIIB)KEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKIY
UCCIIelyeMbIMH BETMUNHAMH, OOBSICHEHUE MOJTy4YEHHBIX
pe3yAbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX IIOHATHH, TEOPUI U
3aKOHOB, YMEHUE JIeTaTh BBIBOABI HA OCHOBAHHUH IOJIYYEHHBIX
Pe3yNIbTaTOB;

YMEHHE BBIAEIATH CYHIECTBEHHBIE IIPU3HAKU CTPOCHHUS
OHMOJ0rM4YeCcKUX O0OBEKTOB: BUI0B, MOMYJSALUN, TPOAYIIEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOT€0IIEHO30B U SKOCUCTEM,
0COOEHHOCTH MPOIIECCOB: HACJIECTBEHHOW N3MEHYHUBOCTH,
€CTECTBEHHOT'0 0TOOpa, BHJ1I000pa30BaHUsl, TPUCTIOCOOIEHHOCTH




OpPTaHU3MOB, JCHCTBUS KOJIOTHYECKIX (PAaKTOPOB HA OPTaHU3MBEI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B IKOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHU B 3KOCUCTEMaX CBOCH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOT€OXMMUYECKHX IUKIIOB B OHocdepe;
YMEHUE MPUMEHSTH TOTY4YCHHBIC 3HAHUS I O0BSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SIBICHHUM, ISl IPUHSITHS
MPAKTUYECKUX PEIICHUI B TOBCEHEBHOM KU3HU C EIBIO
oOecrieyeHns: 6€30MaCHOCTH CBOETO 3/I0POBbSI U 37I0POBbS
OKPYKAIOIIKX JIFOJICH, COOIIOICHHSI HOPM IPAMOTHOTO ITOBEICHUS
B OKpY>Karolieil NpupoaHON cpesie, MOHUMAaHNE HEOOXOIMMOCTH
WCIIOJIb30BAHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTUU TSI
panMoHaIBFHOTO IPUPOIOIOIH30BAHUS;

YMEHUE pellaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1a4H,
COCTaBIISATh CXEMBI IIEPEHOCA BEUIECTB U SHEPTUH B SKOCUCTEMAX
(enu nuTaHusN);

YMEHUE BBITIOIHATH Ja00OpaTOpHbIE U MPAKTHIECKUE paboTHI,
coOroAaTh MpaBuiia mpu paboTe ¢ yueOHbIM U J1a00paTOPHBIM
o0opyIoBaHUEM;

yYMEHHUE KPUTHYECKU OLIEHUBATh U HHTEPIIPETUPOBATH
UHGPOPMAIIHIO OHOIOTHYECKOTO COICPIKAHUS, BKIIFOYAKOIIYEO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBO# WH(POPMAIIMU, HAYYHO-TIOMYJISIPHBIC MaTEPUAIbI),
paccMaTpuBaTh II100aTBHBIE SKOJIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

YMEHHUE cO3/1aBaTh COOCTBCHHBIC TUCHMECHHBIC U YCTHBIC
cooOmieHus1, 00001ast ONOIOTHYECKYIO HH(OPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB, IPAMOTHO HUCIIOJIb30BATh OHSATUIHBIH
anmapaT OMOJIOTHH.

B npoyecce oceoenus npeomema «buonocusy y o0yuanwuxcs yeieHanpasieHHo
Gopmupyiomcsi yHugepcaibHovle yueOHvle OeliCmeus, GKIYAs GOopMUposanue KoMnemeHyuil
ooyuarowuxcs 8 obaacmu yueOHO-UCCc1e008amenbCKol U NPOEKMHOU 0esimelbHOCMU, KOmopble 8
CB8010 ouepedb obecneyusardm npeemcmeeHHocms gopmuposanus oowux komnemenyuti @PI'OC

CIIO.

Tabmanma 2
Bunbl yauBepcanbHbIX y4eOHBIX Haumenosanne OK
o . Kogsr OK
neicTBui
[To3HaBaTenbHbIE YHUBEPCAJIbHBIE [InanupoBaTh u peann30BBIBATH
yueOHbIe necTBus coOCTBEHHOE Mpo(deccCHOHANbHOE U
(bopmupoBanue cOOCTBEHHOM JUYHOCTHOE pa3BUTHE,
o0Opa3oBaTenbHON CTpaTeruy, OK 03 NPEINPUHUMATENBCKYIO 1€ TebHOCTh
CO3HATENbHOE (dhopMupoBanue B npodeccroHanbHON cdepe,
00pa3oBaTeNLHOTO 3aIpoca) UCMOJIb30BaTh 3HAHMUA MO TPAaBOBOH U
(uHaHCOBOM IPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYalUsX;
KommyHukaTuBHBIE ConeiicTBOBaThH COXPaHECHUIO
YHUBEpCaJIbHbIE OKpY>KaroIen Cpenibl,
yueOHble AeMCTBUS (KOJIEKTUBHAS OK 07 pecypcocOepexeHuto, IIPUMEHSATH
U UHAMBUIYaJIbHAs JESTEIbHOCTD 3HaHUS 00 M3MEHEHUM  KJIUMarta,
JUTSL penieHus yueOHBIX, MIPUHLATIBI OepeKIIMBOTO




MMO3HABATEIIbHBIX, MIPOM3BO/ICTBA, a3 dexTuBHO
UCCIIEIOBATEIbCKUX, IIPOCKTHBIX, JIeiCTBOBATH B Ype3BBIYANTHBIX
npoecCHOHANBHBIX 3a71a4) CUTYaIUsIX

PerynaruBueie YHUBEpCAJIbHbIC BriOupars crmocoObl perieHust 3aaay
yueOHbIe NercTBUs OK 01 npodeccuoHaIbHOM JesITeNIbHOCTH
(uenenonaraiue, IUIAHHPOBAHHUE, MPUMEHUTETHHO K pa3IMYHBIM
PYKOBOJICTBO, KOHTPOJIb, KOHTEKCTaM;

KOPPEKIus, MIOCTPOEHUE DOddexTuBHO B3aUMOACHCTBOBATH U
WHJUBH1yaJIbHOU OK 04 paboTaTh B KOJIJICKTUBE U KOMAH/IE;

00pa30BaTeIbHOI TPAEKTOPUN)

B yensax noocomosxu obyuarowuxcs k 6yoywei npogeccuoHaibHou 0esimeibHOCmU npu
usyuenuu yuebHoco npeomema «buonocusn» 3axnaovieaemcs ocnosa 01 popmuposanus IIK 6
pamxax peanusayuu OOII CIIO no cneyuanrvnocmu 19.02.12 «TexHONIOTHS MPOIYKTOB MTUTAHUS

KHUBOTHOI'O IIPOUCXOKIACHUS

Tabmuua 3

Koxp! IIK

HaunmenoBanue I[1K

IIK 2.1

OpraHI/IBOBLIBaTb BXO,Z[HOI‘/'I KOHTPOJIb Ka4uCCTBa U 0e3- OIacHOCTU MSICHOI'O
ChIpbs U BCIIOMOT'aTCIIbHBIX, YIIAKOBOYHBIX MATCPHUAJIOB, HpOH?;BOI{CTBCHHI)II‘/JI
KOHTPOJIb HOJ'Iyq)a6pI/IKaTOB, MMapaMeTpoOB TCXHOJOIMYCCKHUX IIPOLIEC- COB H
KOHTPOJIb KAa4YCCTBa TOTOBOM MPOAYKIIMU U3 MACHOI'O ChIPbs

2. Opl"aHI/I3aIII/IOHHO-MeTOIII/I‘leCKI/Ie JaHHbIC yqeﬁnoro npeamMera

Tabmuua 4
PacnipeniesieHue Tpy10eMKOCTH y4eOHOI0 NpeIMeTa 1o BHAaM padoT o ceMecTpam
TpynoeMKocTh
Bun yuebnoii paboThl 0 cemecTpam
Hac No'1 No 2
OO0mast Tpy10eMKOCTh YueOHOI0 IpeaMeTa 44 44
1o yueOHOMY TIJIaHy
AyIMTOPHBIC 3AaHATHS 44 44
B TOM YHCIIE:
TeopeTndeckoe ooyuenue (TO) (aexiuu, ceMUHaphI) 22 22
nabopaTopHble U mpakTuyeckue 3ausatus (JII13) 22 22
3auerT C
Bupa xoHTpoJs: .
OLIEHKOM
3. CTpykTypa H cojiep:kaHne y4eOHOr0 mpeaMeTra
3.1 CTpykTypa y4eOHOro npeamera
Tabmuma 5

TemaTnuyeckuii mjiian

Pa3pen Bcero B Tom uncie
®opMbl KOHTPOJIA
y4eOHOro npeamMera 4acoB TO JIII3
MopynbsHas eqununa 1. buonorus kak 1 1 0
KOHTpOJIbHAsI paboTa
HayKa.
MonynbHas eqununna 2. )Kussle 2 0 2 KOHTpOJIbHast paboTa
CHCTEMBI U IX OpPTaHU3aIHsl.
MonynbHas equauna 3. XUMAYECKUN 6 3 3 KOHTpOJIbHast paboTa
COCTaB M CTPOCHUE KIICTKH.




MonynbHas enqununa 4. 5 3 2 KOHTpOJIbHAsE paboTa
X(HSHC,Z[GSITGJILHOCTL KIJICTKHU.

MonynbHas eqununa 5. PazMHoXeHne 3 1 2
Y MH/IUBHIyaJIbHOE Pa3BUTHE
OpPTaHW3MOB.

KOHTpOJIbHAsI paboTa

MonynbHas eauHuna 6. 6 3 3
HacniencTBeHHOCTh M HI3MEHYHBOCTb
OpraHHM3MOB.

KOHTpOJIbHast paboTa

MonynbHas equauna 7. Cenexnus 5 3 2 KOHTpOJIbHAS paboTa
oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

MonynbHas exununna 8. S 3 2 KOHTpOJIbHAs paboTa
DBOJIIOMOHHAS OUOJIOTHSL.

MopynpHas eqununa 9. 4 2 2
BO3HUKHOBEHHE U Pa3BUTHE KU3HU Ha
3emie.

KOHTpOJIbHast paboTa

MonynbHas equanna 10. OpranusMel 1 4 2 2 KOHTpOJIbHAs paboTa
OKpY’Karouias cpeja.

Monynenas equauna 11. CooOmiectsa 3 1 2 KOHTPOIbHas paboTa
1 DKOJIOTHYECKHE CUCTEMBL.

UTOTI'O

3.2 Conep:xanue MoayJieil y41eOHOTO mpeaMeTa

MONVIIb 1

MoayabHasi exuauna 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTMM C OOLIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMU
€CTECTBEHHBIMM HaykaMu, (uiocodueit, 3THKOH, 3CTeTUKOM u mpaBoMm. Posp Ouosorum B
(bopMUPOBAHNUN COBPEMEHHOM HayuyHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTobl To3HaHMS KUBOM MPUPOAbI (HAOII0AEHNE, SKCIIEPUMEHT, ONTMCaHNUe, U3MEPEHHE,
KJ1acCU(pUKalus, MOJIEIUPOBaHKE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX ).

MopnyabHasi enuanna 2. JKusble cucTeMbl M MX OPraHu3anus.

Xusble cuctembl (OMOcHCTEMBI) Kak MpeaMET H3ydeHHs Ouoioruu. OTiavuue >KUBBIX
CHUCTEM OT HEOpPraHM4ecKoil Mpupojbl. padboTa «lcmonp30BaHHE pPA3IUYHBIX METOJOB MpHU
W3Y4YEHUU OMOJIOTHYECKUX OOBEKTOB.

CpoiictBa OumocucteM M UX pa3HooOpazue. YpPOBHM OpraHu3alui OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoneHoTHYeCKUi), 6MOChEpHBIH.

MopnyabHas eauanna 3. XuMHU4eCKHH COCTAB M CTPOeHHE KJIETKH.

XUMUYECKMH ~ COCTaB  KJIETKH.  XHUMHUYECKHME  DJIEMEHTBL:  MaKpOIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

@yHKIMM BOJIBl M MHUHEpAJIbHBIX BELIECTB B KieTke. llomnepxkaHue OCMOTHYECKOIO
OanaHca.

benxu. CoctaB u ctpoeHue 0enKkoB. AMHUHOKHUCIIOTHI - MOHOMEpHI OenkoB. HezamennMmeie
Y 3aMEHUMBbIC AMHHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. Y POBHH CTPYKTYPHI OCITKOBOM
MOJIEKYJIbI (TIEpBUYHAs], BTOPUYHAs, TPETUYHAS U YETBEPTHUHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHkunN GENKOB.

depMeHTHl - OuoJorHueckue Karanuzartopbl. CTpoeHue QepMeHTa: aKTHBHBIH LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Otianuus  (epMEHTOB  OT
HEOpraHMuYecKuX KaranuzaropoB. Pabora «/3yuyeHne KaTaJTUTHUECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTajaas3bl)y.




VYrneBoasl: MoHOcaxapuabl (IJIIOKO3a, pubo3a U J1e30Kcupubo03a), JIucaxapuibl
(caxapo3a, J1akTO3a) W TMOJUcaxapuibl (KpaxMmaj, TJIMKOTeH, IeJUI0J03a). buomornvyeckue
(GyHKIUU YTIIEBO/IOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuaer, crepounsl. [ 'mapodunbHO-THAPOGOOHBIS
cBoiicTBa. buonornueckue GpyHkuuu munuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIIHIOB Kak
VMCTOYHHKOB YHEPTUU.

Hyxnennossie kucnorsl: [JHK u PHK. Hykneotuasl - MOHOMEPBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
GyHKIHIH.

[utonorus - Hayka o kieTke. Kierounas teopusi - mpuMep B3aUMOJACHCTBHUS UIIEU U
(axTOB B HAYYHOM MMO3HAHUU. METO/IbI N3YUEHHSI KIICTKH.

Krerka kak nenoctHas xuBas cuctema. OO1ue npu3Haky KJIETOK: 3aMKHYyTas Hapys>KHasi
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTeMa CHHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHyeckas U Mpokapuoruyeckas. OCOOEHHOCTH CTPOCHHUSA
npokapuoTudeckoi kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK - KJIETOYHAs CTEHKA, TJMKOKAIUKC, MX (YHKIIHU.
[InasmaTtuueckas MeMmOpaHa, ee cBoiWcTBa M (QyHkuuu. LluTomnasmMa u ee OpraHOUIHI.
OnnomemOpanubie opranouabl kiaetku: DIIC, anmapar [onbmku, mm3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IuIacTUibl. [IpoucxokaeHne MUTOXOHAPUM U IUIACTHA.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKH: pUOOCOMBI, KJICTOUHBIN IICHTP, EHTPHOJIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHoOUI0B KIIETKH. Britouenus.

Snpo - perynsatopHblid HeHTp KieTku. CTpoeHue sapa: saepHas 000J04Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

Tpancnopr BemectB B kierke. PabGorta «l3yueHue cCTpoeHHs KIETOK pACTEHUH,
JKUBOTHBIX U OaKTEpUil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpernapaTax U UX OMHCaHUE).

MopnyabHas enuanua 4. )KusHenesiTe1bHOCTh KJIETKH.

OO6meH BemiecTB, WM MeTaboau3M. AccuMmianus (IJIACTHYSCKUKA OOMEH) |
JUCCUMUIIALINS (SHEPreTUUeCKUii 0OMEH) - IBE€ CTOPOHBI €MHOIO IMpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHU BELIECTB U SHEPIUH B MOHUMAaHUM MeTa0oIM3Ma.

Tunsl oOmMeHa BemecTB: aBTOTPO(HBIN U rerepoTpodHsblii. Poib ¢pepMeHTOB B 0OMeEHe
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakuun ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A I KU3HU Ha 3emie. BinusHue ycnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaYeHHEe XEMOCHHTe3a Ul KU3HH Ha
3emuite.

OHepreTndyeckuii oOMeH B  KieTke. PaciieruieHue  BeIIeCTB, BBIJICIEHHE U
AKKyMYJINPOBAHME SHEPTUU B KJIETKE. DTalbl S3HEpreTnyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KI€TOYHOe JAbixaHue. OKUCIMTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakuuu wmatpuynoro cuHreza. [enetmueckas wuHdpopmarms u JHK. Peanuzanus
reHeTuyeckoil mHpopmanuu B kietke. ['eHeTnueckuit koj M ero cpoiictBa. TpaHckpumuus -
matpuunblii cunTe3 PHK. Tpancnsmus - Guocunres Oenka. Dtamnsl TpaHcisuuu. KonupoBanue
aMUHOKHUCIOT. Ponb pubocom B GuocunTtese Oenka.

Hexnerounsle ¢opmbl xku3Hu - BUpycbl. Hcropuss otkpeitus BupycoB (. H.
NBanoBckuii). OcOOCHHOCTH CTPOEHUS W KHU3HEHHBIN UK BUPYCOB. bakrtepuodaru. bonesnn
pacTeHHi, )KUBOTHBIX U YellOBeKa, BhI3bIBaeMble BUpycaMu. Bupyc nMMyHoedunTa 4eaoBeKa
(BUY) - Bo3oymurens CIIN[a. OOpartHas TpaHCKpHUIIIMS, peBepTaza MW HWHTErpasa.
[TpoduakTuka pacpocTpaHeHUs! BUPYCHBIX 3a00JIeBaHUM.

MoayabHas exuHuIA S. PasMHOKeHHe U MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



Knerounblii LUK, WM SKU3HEHHBIH MK KieTku. Mutepdaza m muros. Ilpomeccsr,
nporekatomue B umHTepdaze. Permmkanus - peakuus marpuuHoro cuHTeza JIHK. Crtpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op - KapUOTHIL. JIMTUIOMIHBIA M TarIOWTHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruyeckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerku - muto3. Cragum muto3a. Ilponeccel, mpoucxonsuime Ha pasHbIX
CTaJMsIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rubesnb KISTKH - alonTo3.

@opMbl  pa3MHOKEHHSI OpPraHuU3MOB: Oecroioe u mosoBoe. Buael  Oecmonoro
pPa3MHOXKEHUS: JAeJIEHUE HaJBO€, MOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHHUE IS
CEJIEKLIUH.

[TosioBOE pa3MHOXKEHNUE, €70 OTIIMYUSA OT OECIOIOTO.

Meito3. Cranuu Mmeiiosa. IIporeccel, mpoucxoasmme Ha craausx Meiosza. IloBenenue
XpomMocoMm B Meio3e. Kpoccunrosep. buonornueckunii CMbICI U 3HAYEHHE MEN03A.

I'amerorenes - npoiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBBIE JKene3bl:
CEMEHHHUKHU U snYHUKU. OOpa3oBaHUE M Pa3BUTHE IMOJOBBIX KJIETOK - raMeT (CHepMaTo30HI,
AllIeKIIeTKa) - crepMmaroreHe3 ©  ooreHe3. (OcoOEGHHOCTH CTpPOEHUS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIGHUE, TacTPYIISIHSA,
opranorenes. [loctamOpuoHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHAIBLHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYrHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKJICHHBIE YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 HBETKOBOTO pacTEHUS: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHSL.

pabora «HaOnromeHne MUTO3a B KJIETKaxX KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MUKpOIpenaparax.

pabota «M3ydyeHue cTpoeHus MOJOBBIX KIETOK Ha TOTOBBIX MUKpOIpEnapaTax.

MopnyabHas enuanna6. HacjencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHeTruku. FMcTopus pa3BuTHS TeHETUKU. Poiib IUTONOTMH M
SMOPHOJIOTHHU B CTAHOBJIEHUU T'€HETHKH. BKiag poccuiickux M 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TeHETUKH (TMOPHI0JIOTUYECKUM, LUTOT€HETHYECKUM, MOJIEKYJISIpHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKUE MOHATHS. [ eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
cXeMax CKpeIUBaHUM.

3aKOHOMEPHOCTH  HACIENOBaHUS NPU3HAKOB, YyCTaHOBIEHHble . Mennenem.
MonorudpuaHoe ckpenBaiie. 3aKOH eIMH000pa3usi THOPUA0B MepBoro nokosnenus. [lpasumno
JOMMHHUPOBaHMs. 3aKOH pAcIIEIUIEHHs MpU3HaKkoB. [unore3a uuctoTel ramer. llomHoe un
HEMOJIHOE JOMMHHUPOBAaHHUE.

JiurnOpunHoe CKpemMBaHUE. 3aKOH HE3aBUCHUMOIO  HAacJI€ZOBaHUS  IMPHU3HAKOB.
[{uToreHeTHyecKUe OCHOBBI IAUTHOPHUIHOTO CKpEIIMBaHUSA. AHAIU3UPYIOILIEe CKpEIlMBaHUE.
Hcnonb30BaHue aHAMU3UPYIOLIETO CKPEIIUBAHMS [T OTIPE/IeIeHUs] TEHOTUIIA OCOOH.

CuemnnieHHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana 1o cremjieHHOMY
HacJIeJOBaHMIO reHoB. Hapylenue cuensienys reHoB B pe3ysbTaTe KpOCCUHIOBEpa.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKknue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEENIEHUE Mojda. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble U TeTeporamMeTHble OpraHu3Mbl. HaciienmoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3menunBocTh. Buapl M3MeHUYMBOCTU: HEHACJEICTBEHHAss M HacieAcTBeHHas. Pounb
cpeiabl B HEHACHEeICTBEHHOW  M3MEHYMBOCTH.  XapaKTEpPUCTHKA  MOAU(DUKALMOHHOU
M3MEHYMBOCTU. BapuanMoHHBI psii ¥ BapualuoHHas KpuBas. Hopma peakuuu mnpu3Haka.



KonuyecTBeHHbIE M KAaueCTBEHHbIE NPH3HAKM M WX Hopma peakiuu. ColicTBa
MOIM(PUKAITMOHHON U3MEHYUBOCTH.

HacnencreenHasi, M reHOTUITYECKAs, ©3MEHYMBOCTh. KOMOWHATUBHAS N3MEHUYUBOCT.
Meiio3 u moJOBOM Tmpolecc - OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallOHHAs
U3MeH4MBOCTh. Krnaccuukanuss myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHbIE. YacTtoTa u
NPUYMHBL MyTaluil. MyTtarenssle ¢akTopbl. 3aKOH FOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON
n3MmenunBocty H. . BaBuiosa.

BuesaepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bI T'€HETHUKH YeJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOrCHETUYECKUN, OHMOXUMHUYECKHUMH, MOJEKYISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIpENEICHUE TE€HOTHUINA: IIOJHOT€HOMHOE CEKBEHHpOBAHUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0osieBaHus
YeJOBEeKa: TeHHble Oo0Jie3HH, OOJEe3HHM C  HACJIEACTBEHHOW MpPEeIpacroiOkKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTudeckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KIETKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PUIAKTUKHA U JICYCHUS TeHETHICCKUX
Oone3nell. MenuKo-reHeTHUeCKOe KOHCYIbTHPOBAaHME. 3HAYCHHE MEIAUIIMHCKOW T€HETUKH B
MPEAOTBPAIICHUH U JICUCHUHU T€HETUYECKUX 3a00JIEBaHHI YeTIOBEKA.

pabota «/3ydeHue pe3ynbTaTOB MOHOTHUOPHUIHOTO U JAUTHOPUIHOTO CKpEIIMBAHUS Y
Jpo30(UIIBl Ha TOTOBBIX MUKPOTIPENapaTax.

pabota «M3yueHue MOAM(PHUKAIMOHHON H3MEHYMBOCTH, MOCTPOCHHE BapHAILIMOHHOTO
psAlla ¥ BapUaMOHHOW KPUBOW.

paboTa «AHanu3 MyTanuil y 1po30Quiibl Ha TOTOBBIX MUKpPOIIpenapaTax».

paborta . «CocraBiieHHE U aHAJIU3 POJIOCIOBHBIX UEIOBEKA.

Moayabnas equauna 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa v TIpoliecc. 3apoKIeHUE CeeKINN U JoMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXICHUS W MHOrooOpasus KyIbTypHbIX pacTeHuil. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, TOPOAA, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIIMU. MacCoBbIii M MHAMBUAYAIbHBII OTOOPHI B CEIEKIIUU
pacteHuii u KUBOTHBIX. OTleHKA dKCTEphepa. BIM3KOPOICTBEHHOE CKpEIIUBAaHUE - WHOPUIUHT.
Yucras nuHusA. CkpemmBaHWe YUCTBIX JuUHUK. [erepo3uc, wunu TUOpHIHAs CuHIA.
Hepoacteennoe ckpemnuBanue - ayrOpuauHr. OTmaneHHas TUOpUAM3alUs M €€ YCIeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOIUIUIOWJI0B. JIOCTHMXKEHUS CEIeKLIMH pPACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOJCTBA. ['€HHas WHXEHepus. ITambl CO3AaHUs
pexomOunantHoil JIHK um Tpancrennsix opranumsmoB. Knerounas wunxkenepus. Kiierounble
KyIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiloHnpoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYEeCKMEe M J3Thueckue mnpobnemsl. I'MO -
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Oxckypeusi «OCHOBHBIE METOIBI U JTOCTHXKCHHS CEJICKIIMH PACTeHUN M JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035IICTBO, 1a00paTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

MoayabHasi exuHMIA 8. JBOJTIOIHOHHAA OMOJIOTHS.

[Ipennochuikn BO3HMKHOBEHUS SBOJIOIMOHHON TEOPHUH. DBOJIIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTHH. BiusiHIE YBOMIOIIMOHHON TEOPUU HA pa3BUTHE OMOIOTHH U APYTUX HAYK.

CunerenbcTBa sBotolMU. [laneoHToNOrMYeCKHe: MOCIIEOBATEIbHOCTh OSIBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETONHUCH, epexoanbie ¢popMbl. broreorpaduueckue: cxoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHEe: CXOACTBA M pa3inuus dMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHAE: TOMOJIOTUYHBIE, AHAJOTHYHbBIE, PYAMMEHTapHBIC OpTraHbI,
aTaBU3MbI. MOJNEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MTyTeH Y BCEX OPTraHU3MOB.



OpomonmonHass teopus Y. JlapBuHa. Ilpennocwliku BO3HMKHOBEHMS JIapBUHU3MA.
JIBIoKylMe CuUiIbl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IPU
OTPaHUYEHHOCTH PECYpCOB, HEONpeeNeHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonu (CTD) u ee 0CHOBHbBIE MOJIOKEHUS.

Muxkpossomntonus. [lomysanusa kak eIMHULA BUAA U DBOJIIOLIUN.

JBwxymue cuibl ((pakToOpbl) IBOJIIONHUHA BUIOB B MpUpoac. MyTallMOHHBIA MPOIECC H
KOMOMHATUBHAs HM3MEHUYMBOCTh. [lomynsluoHHbIE BOJIHBI M JApeiid reHoB. W3omauus wu
MUTpanus.

EcrectBenHblil 0T0Op - Hampabistomuil (axkrop sBosonuu. PopMbl €CTECTBEHHOIO
otOopa.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3ynbTaT  3Boiouuu.  [Ipumepsl
npuUcnoco0IeHNH Y OpraHu3MoB. ApoMOp(O3bI U UANO-AJATAIIUH.

Bun u BupgooOpasoBanue. Kputepum Buzpa. OcHOBHblE (OpPMBI BHJI000pa30OBaAHUSA:
reorpapuuecKoe, IKOJIOTrHUECKOE.

MakposBomronust. PopMbl 3BOJIOLUM: (puIeTHYecKas, AUBEPreHTHas, KOHBEPreHTHas,
napajuienabHas. HeoOpaTuMocTh 3BOIOIUH.

[Ipoucxoxkaenue  OT  HeCHEUUAIM3UPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crenuanu3anys. AranTuBHas pagAanys.

pabota «CpaBHEHHE BUA0B 10 MOP(POIOrHYECKOMY KPUTEPHIO».

paborta «Onucanue NpucrnocoOJICHHOCTH OPraHU3Ma U €€ OTHOCUTEILHOTO XapaKTepa.

MopnybHasi enuHnna 9. Bo3HNKHOBEHHE U Pa3BHTHE KU3HHA Ha 3emuie.

JloHay4yHbIe NIPEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KHU3HM Ha 3emiie: abMoOreHe3 W MaHcnepMus. XUMHUYecKas 3BONOLMsA. AOUMOreHHbBI CHUHTE3
OpraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPXKACHUE
XUMUYECKOW 3BoJroni. HavanpHbie 3Tambl Onoiornyeckoi 3postonuu. I'mnoresa PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U MX
sBoronys. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emse mo 3pam U nepuojam. Katapxeil. Apxelickas u
npotepo3oiickast 3pbl. Ilanmeo3olickas spa M ee NepuoJbl: KEeMOPHHCKHMHA, OpPIOBUKCKHIA,
CUJIypUHCKUH, I€BOHCKUI, KAMEHHOYT OJIBHBIN, TIEPMCKHH.

Me3o30iicKas 3pa U €€ NIepUOIbl: TPHACOBBIN, FIOPCKUI, MEJIOBOM.

KaliHo3oiickast 3pa 1 ee neproibl: MAJI€OreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIIA.

XapakTepucTUKa KJIMMaTa U IeoJOTHYECKUX IpoueccoB. OCHOBHBIE ITalbl 3BOJIIOLUU
PacTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHMH U KUBOTHBIX. llosBienwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpakeHue 3BoJIoIMH. OCHOBHbBIE CUCTEMAaTUYECKUE
IpyNIbl OPraHU3MOB.

OBonronUsl  4yeroBeKa. AHTPOIOJIOTHA Kak Hayka. Pa3Butue mnpeacraBieHud o
IIPOUCXOXKIECHNN YesloBeKa. MeToibl M3ydeHus aHTpororeses3a. CXoAcTBa U pa3indus 4eJI0BeKa
Y )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YETTOBEKA.

JBwxyume cuwibl (pakTopsl) aHTpororeHesa. HacnencrBeHHass HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TPy/Ja, MBILUICHUE,
peub.

OCHOBHBIE CTaAWM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YEIOoBEK yMEIbIii,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yemnosek pasymHbiid. Haxonku
HCKOMaeMbIX OCTAaTKOB, BPEMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOIO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME PAChl: €BpONeouIHas (eBpa3uiicKas), HErpo-
aBCTpaJloNJHasl  (PKBaTOpUAJIbHAsA), MOHroOJoMJHAas  (a3MaTcKo-aMepuKaHckas).  YepTsl
MPUCTIOCOOJIEHHOCTH TPEJCTaBUTENEH YeIOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma.



pabota «/3ydueHue HCKONaeMbIX OCTATKOB PACTCHHM U )KUBOTHBIX B KOJUICKLIUSX .

MonyabHas eqnuauna 10. Opranusmsl U OKpYysKalomiasi cpeaa.

DKoOJIOTHST KaK HaykKa. 3aJauyd M pas3lelbl JKOJIOTMH. METOoIbl 3KOJIOTHYECKUX
UCCIIIOBaHUH. DKOJIOrNYeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHUST  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs, IOYBEHHAs,
BHYTPUOpPraHU3MEHHas.

Okonorudeckue ¢akropbl. Kinaccudukamus skonmornueckux (HakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. [leliCTBUE SKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

3anstue31

AbGuoTtnueckue  (GakTopbl:  CBET, TEMIeparypa, BIAXHOCTb. DOTONEpHOAU3M.
[TpucnocoOneHns OpraHu3MoB K JEHCTBHIO aONOTHYECKHX (haKTOPOB. bruoIornueckue puTMel.

buornueckne Qakropel. Buasl OMOTMYECKMX  B3aMMOJEHCTBHMI: KOHKYpPEHIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapa3utusm, Koonepamus, MyTyajlu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpaiau3M. 3HaueHUe OHOTHYECKHX
B3aMMO/JICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nomyiasiuuu. OCHOBHBIE IIOKa3aTelad MOIMYJISALUU:
YHCJICHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JnHamuka
YHUCICHHOCTHU MONYJISILIUU U €€ PEryJIsaLus.

pabora «Mopdomoruueckre 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

pabota «BnusiHME cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEyca.

paborta «IlogcueT mIOTHOCTH MONYJISLUI pa3HbIX BUJIOB PACTCHUI».

Moayabnas equauna 11. Coo0mecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

CoobmiectBO  opraHu3mMoB -  Ouomeno3. CTpyKTypel  OWOIIEHO3a:  BUIOBa,
IPOCTpaHCTBEHHas, Tpopuueckas (mumeBasi). Bunpl-noMmunanTsl. CBsi3u B OMOLIEHO3E.

Okosnoruueckre cuctembl (3kocuctembl). Ilonstue o0 3kocucTteme U OUMOTEOIEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbI 3IKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W TOTOK SHEPrHM B dKocucreme. Tpoduueckue (MHIIEBBIE) yPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTelM HKOCUCTEMbI: Ouomacca,
NOPOAYKIMS. DKOJIOTMYECKHE NHPAaMHIBI: TPOAYKIMH, YHUCIEHHOCTH, Omomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUUBOCTh, CaMOperyisiius, pazsutie. CyKkieccus.

[TpupoaHble PKOCHCTEMBI. DKOCHCTEMBI 03€p M peK. IJKOCHCTEMa XBOWHOTO WIIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATpO3KOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak GakTop yCcTOMUMBOCTH dKOcUcTEM. CoXpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuripl, cocraB u cTpykTypa Ouocdepsl.
Xusoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH OHocepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotTsl BemiecTB U OMOT€OXMMHMYECKHE IMKJIBI 3JIEMEHTOB (YIiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emun. AHTpPONOreHHblE U3MEHEHHs B Ouocdepe.
['moGanbpHbIE HKOJIOTUYECKUE TTPOOIEMBI.

CocymecTBoBaHue TpUpoOAbl W dYenoBeyecTBa. CoxpaHeHHE OHOpa3HOOOpa3us Kak
OcHOBa ycroiunBocTH Onochepsl. OcCHOBa PAMOHAIBHOTO YIPABICHUS TPUPOIHBIMA
pecypcamu U UX UCHoib30BaHue. JloCTHKEHHsI OMOJIOTMH U OXpaHa MPUPOIBI.

3.3 JleKIMOHHBIH KYypC
Tabmauma 4
Coaeprxanue JJEKIIMOHHOTO Kypca (CeMHHAPOB)



n/n

Ne moayast u
MOYJIbHOM
eIUHUIBI Y4eOHOr0
npeaMera

Ne u Tema Jekunu (ceMrUHApPA)

Bun

1

KOHTPOJIbHOT'O
MeponpusiTUs

Kou-
BO
4acoB

Monayinb 1.

MonaynbHas
equuuna 1.
Buosnorus kax

HaykKa.

Jlexuus 1 buonorus xak Hayka. CBs3b
O6uo0ruK ¢ 00LIECTBEHHBIMH,
TEXHUYECKUMHU U APYTUMU
€CTECTBEHHBIMH HAyKaMU,
bunocodueit, STUKOM, ICTETUKON U
npaBoM. Poinb Guosoruu B
(GhOpMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTuHbl Mupa. Crucrema
OnoJornuecKux HayK. MeToabl
MO3HAHUS JKUBOM MPUPOIBI
(HabiroieHne, SKCIIEPUMEHT,
OTMHCaHUEe, U3MEPEHHE,
KJIaCCU(UKALIUS, MOJICTHPOBAHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX).

KOHTPOJIbHAs
pabora

MoaynbHas
equuuna 2. JKusrie
CHCTEMBI U UX
OpraHu3aIus.

MonaynbHas
eIUHHIIA 3.
XHUMHYECKHM COCTaB
U CTPOEHHUE KJIETKH.

Jlexiust 2 XUMHUUECKUH COCTAB KIIETKHU.
XHUMHUYECKHE 3JIEMEHTHI:
MaKpOAJIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MuHepaibHbIE BEIIECTBA.
DYHKIIMU BOJBI U MUHEPATHHBIX
BellecTB B kieTke. [loanepxanue
OCMOTHYECKOT0 OanaHca.

Jlexuus 3 YriieBoasl: MOHOCaXapHbl
(rmroko3a, pubo3a u ae30kcuprudo3a),
Jcaxapubl (caxaposa, JJakTo3a) U
noJsimcaxapupl (Kpaxmai, TITMKOTeH,
HeIIroo3a). buonornueckue pyHkuuu
YII€BOOB. JIMMIUBI: TPUTITHLIEPUABI,
dbocdoaunuabl, CTepOUIbL.
I'unpodunsHO-rHAPOPOOHBIE
cBoiicTBa. buonornyeckue pyHkuuu
nunuaoB. CpaBHEHHE YTIIEBOJIOB,
O€JIKOB U JINMTUI0B KaK UICTOUHUKOB
SHEPIHH.

Jlexnus 4 TUIBI KIETOK:
AyKapUOTHUYECKas U
npokapuotuyeckas. OcoOeHHOCTH
CTPOEHUS MPOKAPUOTUUECKON KIIETKH.
Knerounas crenka GakTepwii.
CTpoeHune 2yKapuoTHYECKON KIIETKHU.
OCHOBHBIE OTIINYUS PACTUTENILHOM,
’KUBOTHOM M rpUOHOM KIIETKHU.

KOHTpPOJIbHAaA
pabora

lBI/I)l MEPONPUATHUSA: TCCTUPOBAHUE, KOJUIOKBUYM, 3a4€T, OK3aMCH, IPYTroe




Ne moayast u
MOYJIbHOM

eIUHUIBI Y4eOHOr0

nmpeamMera

Ne u Tema Jekunu (ceMrUHApPA)

anll

KOHTPOJIbHOT'O
MeponpusiTUs

Kou-
BO
4acoB

MoaynbHas
equuuna 4.

KusuenearenbHOCTD

KJICTKH.

Jlexuusa 5 OOMeH BelecTB, HIIU
MeTaboIHM3M. ACCUMUIISIINS
(TutacTuueckuii oOMeH) 1
JTUCCUMILIALUS (YHEPTCTHUECKUN
0OMEH) - IB€ CTOPOHBI ETUHOTO
nporecca Merabonusma. Poiib 3aKOHOB
COXpaHEHHUsI BEIIECTB 1 SHEPTUHU B
MOHUMAaHUU MeTabonmm3ma. TUIIbI
oOMeHa BeIIeCTB: aBTOTPODHBIN U
rerepoTpodHbIid. Poib hepMeHTOB B
oOMeHe BelIEeCTB U MPEeBpaLCHUH
SHEPTUU B KIICTKE.

Jlexus 6 DHEpreTUyecKuii 0OMEH B
KJIETKe. PaciienieHue BemecTs,
BbIJICTICHUE U aKKyMYJIHPOBaHHE
SHEPTUU B KJIETKE. DTaIlbl
HHEpPreTHYecKoro oomena. [ nukomnus.
bpoxenue u ero Buael. Kucnoponnoe
OKHCJICHHE, WIIN KIIETOYHOE JAbIXaHHE.
OxucnurensHoe hochopuarpoBanue.
O PeKTUBHOCTD YHEPTETHUECKOTO
obmeHa.

Jlexums 7 Heknerounsie popMBbI )KU3HU
- BUpychl. McTopus OTKpBITUS BUPYCOB
(. Y. UeanoBckuif). OcobeHHOCTH
CTPOEHUS U KU3HEHHBIHN LIUKJI BUPYCOB.
bakrepuodaru. bonesnu pacrenuii,
JKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbBIE
BUpycamu. Bupyc nmMmmyHnozaedunuta
yenoseka (BUY) - Bo3Oyaurens
CIINa. OGpaTHast TpaHCKPHUIILHS,
peBeprasa u uHTerpasa. Ilpopunaxruka
pacrpoCTpaHEHHS] BUPYCHBIX
3a00JIeBaHUM.

KOHTPOJIbHAS
paborta

MonaynbHas
eTMHUIA 5.
PasmHoxenue u
WHIUBUYyATBHOE
pa3BUTHE
OpraHu3MOB.

Jleximst 8 KineToyHBINA IIUKIT, HITH
JKU3HEHHBIN UK Ki1eTku. MuTepdasa
u MuTo3. [Ipouieccel, nporekaroniue B
uHTepdase. Perumkarus - peakius
matpuuHoro cunresa JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HAbOP -
KapuoTul. JUIIOUIHBINA U
TarIOUTHBIN XPOMOCOMHEBIE HAOOPHI.
Xpomatuasl. [{lutonornueckue 0CHOBBI
Pa3MHOKEHUS U WHIUBHUIYAIBHOTO
pa3BUTHUs OpraHu3MoB. [leneHue
KJIETKY - MuUTO3. CTaguu MUTO34.
[Ipouecchl, IpOUCXOASIIINE HA PA3HBIX
cTagusax MuTo3a. buomornyeckuit

KOHTpPOJIbHAs
paborta




Ne moayast u
MOYJIbHOM
eIUHUIBI Y4eOHOr0
npeaMera

Ne u Tema Jekunu (ceMrUHApPA)

anll

KOHTPOJIbHOT'O
MeponpusiTUs

Kou-
BO
4acoB

cMBbICT MHTO3a. [IporpamMmmupyemas
rudep KIETKH - alomnTo3.

MonaynbHas
enuHuIa 6.
HacnencrBeHHOCTD
1 U3MEHYHUBOCTD
OpraHu3MOB.

Jlexuus 9 [IpenmMer u 3a1a4u T€HETUKHU.
Hcropus passutusa resetuku. Pois
LUTOJIOTUU ¥ SMOPUOJIOTHH B
CTaHOBJIEHUU T'€HETUKHU. Bkiaz
POCCUHCKHX U 3apyOEKHBIX YYEHBIX B
pa3BUTHE TEHETUKU. METO/Ibl TeHETUKHI
(ruOPUAOTOTUUECKHH,
LUTOT€HETUYECKUN, MOJIEKYJIIPHO-
reHeTu4eckuii). OCHOBHBIC
reHeTUYeCKre MOoHATHs. [ 'eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax
CKpeIIMBaHUN. 3aKOHOMEPHOCTH
HACJIEIOBAHUsI IPU3HAKOB,
ycTaHoBlIeHHbIE ['. Menaenem.
MonoruOpuaHoe cKkpelBaHue. 3aKoH
eIMHOOOpa3usi THOPHIOB IEPBOTO
nokosieHus. [IpaBuio JOMUHUPOBAHHUS.
3aKOH paclleIIeHNs IPU3HAKOB.
['unote3a uncrotsl ramer. [loaHoe u
HENOJIHOE JOMUHHUPOBAHHUE.

Jlekus 10 XpomocomHas Teopus
HACJICACTBEHHOCTU. | eHeTUUeCcKHe
Kaptsl. ['eHeTnka nomga. XpoMocoMHOE
omnpeeseHue moyia. AyTocoMbI 1
MIOJIOBBIE XPOMOCOMBI. | 'OMOTramMeTHbIe
Y TETepOTaMEeTHBIC OPTaHU3MBI.
HacnenoBanue npu3Hakos,
CIICIIJICHHBIX C IIOJIOM.

KOHTPOJIbHAS
pabora

MonaynbHas
equHUIa 7.
Cenexnus
OpraHU3MOB.
OcHOBEI
OHMOTEXHOJIOTHH.

Jlexuus 11 Cenexkuus kak HayKa U
nporiecc. 3apoXxKIACHUE CENEKIIUU U
Jomectukamnus. Yuenue H. 1.
BaBuioBa o 1ieHTpax npoucxXoxaeHUS
¥ MHOT000pa3usi KyIbTYPHBIX
pacteHul. LIeHTpsI MPOUCX0XKIEHNS
JIOMAIIHUX KUBOTHBIX. COpT, mopoaa,
mramM. CoBpeMEHHBIE METOTbI
cenekuuu. MaccoBbIi U
WHIUBUTYAIbHBIA OTOOPHI B CETIEKITHNHI
pacTeHui U KUBOTHBIX. OTIeHKA
AKCTEphEpa. bIM3KOPOACTBEHHOE
CKpeluBaHue - THOpuAuHT. Yncras
nHus. CKpenMBaHUe YUCTHIX JIUHUIM.
['etepo3suc, uiau rudbpuaHas cuia.
HeponcteenHoe ckpemuBaHue -
ayropunuur. OtaaneHHas
TUOpUIN3AIHS U €€ YCIIeXH.

KOHTPOJIbHAs
paborta




n/n

Ne moayast u
MOYJIbHOM
eIUHUIBI Y4eOHOr0
npeaMera

Ne u Tema Jekunu (ceMrUHApPA)

anll

KOHTPOJIbHOT'O
MeponpusiTUs

Kou-
BO
4acoB

HckyccTBeHHBIN MyTareHes u
MOJIy4eHHUE MOJUILIIONIOB.
JlocTrKeHus CeNeKIMn pacTeHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

Jlekug 12 buorexHonorusa Kak
OTpacyib NPOU3BOJACTBA. [ eHHAas
MH)KEHEpUs. DTarbl CO3JaHus
pexoMmOunantHoi JIHK u TpancrenHbIx
opranu3moB. KieTouHas nHkeHepusl.
Kiterounsie KyabTyphl.
MUKpOKIIOHAIBHOE PA3MHOXKEHUE
pactenuii. Knonuposanue
BBICOKOIIPOIYKTUBHBIX
CeJIbCKOX035MCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHUE U 3TUYECKHE
npobaemel. 'MO - renernyecku
MOJIU(UIIMPOBAHHBIE OPTAHU3MBI.

MonaynbHas
eIMHHIIA 8.
OBOIOIUOHHAS
OmoJIorHs.

Jlexuus 13 Ipennocbuiku
BO3HUKHOBEHUS 3BOJIIOLIMOHHOM
TEOpUHU. DBOJIIOLIMOHHAS TEOPUSI U €€
MecTo B Onosoruu. Biusuue
ABOJIFOLIMOHHOW TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTHX HayK.
CBuzeTenbCTBa SBONIOIMH.
ITaneoHTonOrNYECKHE:
MIOCJIEZI0BATENbHOCTD MOSBIICHUS BUIOB
B [TAJIEOHTOJIOTUYECKON JIETOIIUCH,
MePEXO/IHbIE (POPMBI.
buoreorpaguueckue: cxoICTBO U
paznuuue ¢ayH u (aop MaTepuKOB U
OCTPOBOB. DMOPUOJIOTHYECKHUE!
CXOJICTBA U pa3inuus SMOPHOHOB
pa3HbIX BUJOB IT03BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE:
rOMOJIOTMYHbIE, aHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTABU3MBI.
MosnekynsipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXaHHU3MOB
HACJIEACTBEHHOCTU U OCHOBHBIX
MeTaboIMUecKuX MyTel y Bcex
OpPraHU3MOB. DBOJIIOLIMOHHAS TEOPHUSI
Y. JapsuHa. [Ipennoceuikn
BO3HMKHOBEHUS TAPBUHU3MA.
JIBrKy1IMe CUITbI HBOJIIOLIMH BUJIOB 11O
JapBuny (U30bITOYHOE PA3MHOKEHUE
IIPU OIPAaHUYEHHOCTH PECYPCOB,
HeolpeaeIeHHas U3MEHYUBOCTD,
60opn0a 3a cyIecTBOBaHUE,

KOHTPOJIbHAS
paborta
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Ne moayast u
MOYJIbHOM
eIUHUIBI Y4eOHOr0
npeaMera

Ne u Tema Jekunu (ceMrUHApPA)

anll

KOHTPOJIbHOT'O
MeponpusiTUs

Kou-
BO
4acoB

€CTECTBEHHBIN 0TOOp). CHHTETHYECKas
teopus 3Boronuu (CTI) u ee
OCHOBHBIE TTOJIOJKEHHUSI.

Jlexuus 14 MuxposBosronus.
[Tomynsiuys kak eAMHULIA BUJA U
SBOJIIOLMU. JIBUXKYIIME CUTIBI
(axTOpPBI) IBOJIFOITUHN BUIOB B
npupoje. MyranMoHHBIN IIpoLece U
KOMOMHATUBHAs U3MEHYUBOCTb.
[TomynsiuoHHBIE BOTHBI U Jpeii(
reHoB. M3omdauus n murpanus.
EctecTBeHHbII 0TOOD - HANPaBIIAIOLIUN
dbaxTop 3Bosmonnu. Popmbl
€CTECTBEHHOI'0 0TOOpa.
[Tprcnoco01eHHOCTh OPraHU3MOB KaK
pe3ynbTat 3Boronuu. [lpumepst
IpUCIOCOOIEHNH Y OpPraHU3MOB.
ApoMop}o3bl U HINO0-a AN TAIIHH.

MonaynbHas
enuHuIa 9.
Bo3HnKHOBEHNE 1
pa3BUTHE )KU3HU Ha
3emue.

Jlexuus 15/lonayunsie npeacTaBieHUs
0 3apokaeHun xku3Hu. Hayunsie
TUI0TE3bl BOSHUKHOBEHMS )KU3HU Ha
3emiie: aOUOTeHe3 U MaHCIIEPMUS.
XuMuueckas dBOJIONUA. AOUOreHHBIN
CHUHTE3 OPTraHUYECKHUX BEIIECTB U3
HEOPraHUYECKHUX. DKCIEPUMEHTAIBHOE
MOATBEPKIACHUE XUMUYECKOM
3BOJOIMU. HavanpHbIe dTarbl
Ounonornueckoi sBotonuu. ['umnoresa
PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYp U
BO3HUKHOBEHME NPOTOKIETKHU. [IepBbie
KJIETKHA U UX BOJIFOIUS.
DopMUPOBAHUE OCHOBHBIX IPYIII
JKUBBIX OPraHU3MOB. Pa3Butue Xxu3H1
Ha 3emuie 110 3paM U Mepruoaam.
Karapxeii. Apxeiickas u
nporepo3orckas apsl. [laneozoickas
9pa U ee Mepuo/Ibl: KeMOPUNUCKUH,
OPIOBUKCKHW, CHITYPUHCKUH,
JICBOHCKHI, KAMEHHOYTOJIbHBIH,
nepMmckuii. Me3o30iickas opa u ee
MIEPUOJIBI: TPHACOBBIN, FOPCKHIA,
MenoBoil. KaitHo3olickast apa u ee
MEPUOJIbI: TTaJIEOT€HOBBIN, HEOTE€HOBBIMH,
AHTPOIIOI€HOBBIN. XapaKTEPUCTHUKA
KJINMaTa ¥ F€0JIOTUYECKUX MPOLIECCOB.
OCHOBHBIE 3Tarbl BOITIOLUN
pPaCTUTENILHOTO Y JKUBOTHOT'O MHUPA.

KOHTPOJIbHAS
paborta
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Ne moayast u
MOYJIbHOM
eIUHUIBI Y4eOHOr0
npeaMera

Ne u Tema Jekunu (ceMrUHApPA)

anll

Kou-

KOHTPOJIBHOI'O BO
MeEponpusiTus qacoB

Apomopdo3bl y paCTeHU U KUBOTHBIX.

ITosiBneHue, paclBeT U BBIMUpPAHUE
IPyII )KUBBIX Opranu3mMoB. Cucrema
OpPraHMYECKOI0 MUPa KaK OTPaKEHUE
sBosroLMU. OCHOBHBIE
CUCTEMATUUYECKUE TPYIIIIBI OPIaHNU3MOB.

10

MoaynbHas
equuuna 10.
Opranusmel 1
OKpYy’Karolas cpeja.

Jlekuus 169kon0rus Kak HayKa.
3amaun U pa3geibl SKOJI0ruu. MeToabl
HKOJIOTMYECKUX HCCIIEI0BAHUH.
DKOJIOTHYECKOEe MUPOBO33PEHUE
COBpeMeHHOro uenoBeka. Cpezbl
0oOWTaHUsI OPraHU3MOB: BOHAS,
HA3eMHO-BO3/1yIlIHAs, TOYBEHHAS,
BHYTPHOpPTaHU3MEHHAS.
Dkonorudeckue HakTopbl.
Krnaccudukanus sK0JIOTHIECKUX
(bhakTOpOB: AOMOTHYECKHE,
OMOTUYECKHE U aHTPOTIOTCHHBIEC.
JeiicTBre sKon0rnueckux GakTopoB Ha
OpTaHU3MBI

KOHTPOJIbHAS
paborta

11

MonaynbHas
enuumia 11.
Coo0mrecTBa u
9KOJIOTHYECKHE
CHCTEMBEI.

Jlexmus 17Co00111ecTBO OpraHu3MOB -
ouoneHo3. CTpyKTypsl OMolIeHO3a:
BUJIOBas, MPOCTPAHCTBEHHAS,
Tpoduyeckas (nuuieBas). Buapl-
TOMHUHAHTHI. CBsI3U B OMOIIEHO3E.
DKOJIOTHYECKUE CUCTEMBI
(oxocuctemsl). [Tonstue 06
HKOCHUCTEME U OMOTEOIIEHO3E.
OYHKIIMOHAIBHBIE KOMITOHEHTHI
9KOCUCTEMBI: TIPOTYIICHTHI,
KOHCYMEHTHI, penyleHTsl. KpyroBopor
BEIIICCTB U MTOTOK SHEPTUU B
skocucteme. Tpoduueckue (MUIIEBHIE)
YPOBHU 3KOCHCTEMBI. [THITIeBBIC TIeTTH |
cetr. OCHOBHBIE TTOKA3aTEH
AKOCHUCTEMBI: Oromacca, MPOTyKIIHS.
DKOJOTHYECKHE MUPaAMUIBIL:
TIPOIYKIIMH, YUCICHHOCTH, OMOMAaCCHI.
CBolicTBa DKOCHCTEM: YCTOWYMBOCTb,
camoperyssius, passutue. CyKieccus.

KOHTpPOJIbHAaA
pabora

UTOro
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3.4 JIaGopaTopHble M NPaKTHYECKHE 3aHATHSA

Copeprxanue 3aHATHI 1 KOHTPOJIBHBIX MEPONIPUATHI

Tabmuma 5




Ne mopyast m
MOJYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMera

Ne u Ha3BaHUe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHATHH C
YKa3aHHeM KOHTPOJIbHBIX

MepONpUATHI

anlz

KOHTPOJbHOTO
MepOonpuATHS

Koa-Bo
4acoB

Moayinsb 1.

TECTUPOBAHUC

MoaynbHas equHULA
1. buonorus kak

HaykKa.

KOHTpPOJIbHAs
paborta

MonyibHas eIuHHUIA
2. JKusble cucremMsl U
HX OpraHu3allusl.

3ansatue 1 JKusble cucTeMBbl
(brocucTeMbl) KaK MpeaMET U3yUeHHS
ouosorun. OTINYHE )KUBBIX CHCTEM
OT HEOPTAHUYECKOH MPUPOIBL. paboTa
«Mcnonp30BaHuE Pa3TMIHBIX
METOJOB MPU U3yYECHUU
OMOJIOTUYECKUX 00BEKTOBY.
CaolicTBa OMOCUCTEM U HX
pazHooOpa3ue. YpOBHU OpraHu3aIuu
OMOCUCTEM: MOJIEKYJISIPHBIH,
KJIETOUHBIN, TKAHEBBIM,
OpraHU3MEHHBIN, TOMYISIIUOHHO-
BUIOBOM, 3KOCHUCTEMHBIH
(buoreorieHOTUYECKHIN),
OMoCQEPHBIH.

KOHTPOJIbHASI
paborta

MonynbHas equHHUIA
3. XUMHUUYECKH1
COCTaB U CTPOCHHE
KJIETKH.

3anstue 2 benku. CocraB u cTpoeHHE
0e1K0B. AMUHOKHCIIOTBI - MOHOMEPBI
6enkoB. HezameHumble U 3aMEeHUMBIE
aAMMHOKHUCIJIOTBI. AMUHOKHCIIOTHBIN
coCTaB. YPOBHU CTPYKTYpbl O€IKOBOH
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS,
TpEeTUYHAs U YeTBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA
6enkoB. buonornueckue GyHKIUN
6enKxoB. PepMEeHTHI - OMOJIOTHYECKUE
karanu3atopsl. CTpoeHue pepmeHTa:
aKTUBHBIN LIEHTP, CyOcTpaTHas
cnenupuuHocTsb. KodepmeHTHI.
Burtamunsl. OTnnuns pepMeHTOB OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.
pabota «/3ydyeHue KaTaIUTUYECKON
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
amMMJIa3bl WM KaTajuasbl)». *

3anstue 3 HykiIenHOBBIE KHCIIOTHI:
JIHK u PHK. Hykneotuas! -
MOHOMEpPHI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pynkuuu JJHK.
Crpoenue u ¢pyukuuu PHK. Buast
PHK. AT®: crpoenue u GpyHKINU.
[uTosiorus - Hayka o KJIETKE.
Knerounas teopus - npumep
B3aUMOJICHCTBUS HIeH U (PaKTOB B

KOHTPOJIbHAS
pabora

B MePONPHSITHS: 3alIUTa, TECTHPOBAHHE, KOJUIOKBHYM, IPYTOe
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Ne mopyast m
MOJYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMera

Ne u Ha3BaHUe J1a00PATOPHBIX U
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YKa3aHHeM KOHTPOJIbHBIX

MepONpHUATHI

anlz

KOHTPOJbHOTO
MepOonpuATHS

Koa-Bo
4acoB

Hay4HOM I10O3HaHUU. MeTo bl
n3ydeHus kietku. Knerka kak
1enocTHas kuBas cuctema. O0miue
MPU3HAKHU KJIETOK: 3aMKHYTast
HapyxHas MeMOpaHa, MOJIEKYJIbI
JAHK kak reHernueckuii anmnapar,
cUCTeMa CUHTe3a Oerka. *

3anstue 4 IloBepxHOCTHBIE
CTPYKTYPBI KJIETOK - KJIETOYHAas
CTEHKA, TTIMKOKAIIUKC, UX (PYHKIHH.
[Ina3maruyeckas memOpaHa, ee
cBoiicTBa 1 (yHKIMHU. LluTomnnazma u
ee opranounibl. OnHOMeMOpaHHbIe
opranouas! kiaetku: JIIC, annapar
I'onbasku, IM30COMBL.
[TonmyaBTOHOMHBIE OPraHOUBI
KJIETKHA: MUTOXOHJIPUH, ITACTUBL.
[IpoucxoxaeHre MUTOXOHIPUMA U
macTul. Buasl actun,.
HemeMmOpanHble opraHOU/Ibl KJIETKHU:
pUOOCOMBI, KIIETOYHBIN LIEHTD,
LEHTPUOJIH, PECHUYKH, )KTYTUKHU.
@DyHKIIMM OpPraHOUJOB KIIETKH.
Bxmrouenus. Snpo - peryssiTopHblit
1eHTp Kietku. CtpoeHue siapa:
simepHas 000J049Ka, KapHoIiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.
TpancnopT BeliecTB B KleTKe. paboTa
. «3yueHue cTpoeHus KJIETOK
pacTeHMi, )KUBOTHBIX U OaKkTepuil
10/ MUKPOCKOIIOM Ha F'OTOBBIX
MUKpOIpenaparax U ux onucaHue». *

MOI[y.TIBHaSI CAUHUIIA
4.
X(PBHCILCSITCJ’IBHOCTB
KIJICTKH.

3anarue 5 @orocunTe3. CBeToBas U
TeMHOBast pa3bl HOTOCHHTE3A.
Peaknuun gotocunresa.
DddekTuBHOCTH GOTOCUHTE3A.
3HavyeHue POTOoCUHTE3a I KU3HH Ha
3emuie. BinsiHue ycinoBui cpenbl Ha
(oTocHHTE3 U CITOCOOBI MOBBIICHHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHul. XeMOCUHTES.
XeMOCHHTE3UPYIOIINE OaKTEePHH.
3HaueHUE XEMOCHHTE3a JUIsl )KU3HU Ha
3emue.

3anarue 6 Peakiuu MaTpu4HOTO
cuHTe3a. ['eHeTnueckas nupopmanus
u JIHK. Peanuzaius reHeTHYECKOM
nH(OpMaIIUY B KIIETKE.

KOHTPOJIbHAS
paborta
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Ne mopyast m
MOJYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMera

Ne u Ha3BaHUe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHATHH C
YKa3aHHeM KOHTPOJIbHBIX

MepONpHUATHI

anlz

KOHTPOJbHOTO
MepOonpuATHS

Koa-Bo
4acoB

T'eneTnyeckuii KOI U €ro CBOMCTBA.
Tpanckpunuus - MaTPUYHBINA CUHTE3
PHK. Tpancnsanus - 6uocuHTe3
OemnKa. DTanbl TPAHCIISALUH.
KoaupoBanue amunokuciot. Poib
pubocom B OMocHHTE3€e OelKa.

MoaynbHas enuHUIA
5. PasmHo)eHHe U
WHIUBUTYaJIbHOE
pa3BUTHE
OpraHU3MOB.

3ansarue 7 DopMbl pa3MHOKEHUS
OpraHu3MoOB: 0ECI0JIOe U MOJIOBOE.
Bupl 6ecriosioro pa3MHOXKEHUS:
JICJICHHE HAJBOE, IIOUKOBAHUE OTHO U
MHOTOKJIETOUYHEBIX,
cropooOpa3oBaHue, BETreTaTUBHOE
pa3mHo)keHue. ckyccTBeHHOE
KJIOHUPOBAHUE OPTaHU3MOB, €TI0
3HadyeHue g ceneknuu. Ilonosoe
Pa3MHOXEHHE, €r0 OTIIMYHS OT
Oecmosoro. Metio3s. Craguu Meiiosa.
[Ipoueccel, mpoucxoasume Ha
crTaausax Mmeiiosa. IloBenenne
XpomMocoM B Meiio3e. KpoccuHrosep.
buonornueckuii CMBICI ¥ 3HAYEHHUE
Meio3a. ['amerorenes - npouecc
00pa30BaHUs MOJIOBBIX KIETOK Y
JKMBOTHBIX. 110JI0BBIC JKEIC3HI:
CEMEHHHKH U simuHuku. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIETOK - TAMET
(ciepmaTo30u/, SIMIIEKIETKA) -
CIIEpPMATOTEHE3 U OOTEHE3.
Oco0eHHOCTH CTPOEHUS SIIIEKIETOK
U CIIEPMaTO30HU/JIOB.
OmnonorBopenue. [lapreHorenes.

3anstue 8 UnauBuayamsHoe
pa3BuTHE (OHTOTEHE3).
OMOpHOHANBHOE pa3BUTHE
(amOpuorenes). JTarbl
SMOpPHUOHAIBHOTO Pa3BUTHS Y
MTO3BOHOYHBIX )KUBOTHBIX:
npobiieHue, racTpysuus,
opranorenes. [TocramOproHansHOE
paszButue. Tumnsl
MOCTAMOPHOHAIBHOTO PA3BUTHSA:
psiMoe, HenpsAMOoe (JTUYMHOYHOE).
Bnustnue cpeapl Ha pa3BUTHE
OpPraHu3MoOB, (PaKTOPBI, CHOCOOHbIE
BBI3BIBATh BPOXKJCHHbIE YPOJICTBA.
Poct u pazButne pacteHui.
OHTOreHe3 IBETKOBOI'O PaCTEHHUS:
CTPOCHHUE CEMEHH, CTa TN Pa3BUTHSI.

KOHTPOJIbHASI
paborta
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Ne mopyast m
MOJYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMera

Ne u Ha3BaHUe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHATHH C
YKa3aHHeM KOHTPOJIbHBIX

MepONpHUATHI

Bun

KOHTPOJbHOTO
MepOonpuATHS

2

Koa-Bo
4acoB

pabora 3. «HabmroeHne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy». padora
«M3yueHne cTpOeHUS MOJIOBBIX
KJIETOK Ha T'OTOBBIX
MUKPOTIperaparax.

MoaynbHas eqfuHUIA
6. HaciencTBEHHOCTH
1 U3MEHYHNBOCTH
OpPraHu3MOB.

3anstue 9 {urnbpuanoe
CKpelIuBaHue. 3aKOH HE3aBUCUMOTO
HACJIeIOBaHUS TPU3HAKOB.
IuToreHeTnyeCcKkre OCHOBBI
JUTHOPUTHOTO CKpPEITUBAHUS.
AHanmm3upyrolee CKpeuBaHue.
Hcnonbs3oBaHne aHATM3UPYIOLIETO
CKpEILLIMBAHUS JIS ONPEICTICHUS
reHotuna ocoou. CriernieHHoe
HacnenoBaHue npusHakos. Padora T.
MopraHna 1o cuenjieHHOMY
HaCJIeI0BaHUIO reHoB. Hapyienue
CLEIUJICHUSI TEHOB B pe3yJIbTaTe
KPOCCHUHTOBEpA.

3angrue 10 M3meHunBoCThE. BHabI
M3MCHYMBOCTH:. HCHACJICICTBCHHAS U
HaclieicTBeHHast. Posib cpeibl B
HCEHACJICICTBCHHON M3MCHIHNBOCTH.
XapakTeprucTuka MoAu(pUKAITIOHHOM
M3MEHYMBOCTH. BapnanmoHHslil psa u
BapualuoHHas kpuBasi. Hopma
peakuuu npusHaka. KoinuecTBeHHbIE
Y KaUe€CTBEHHbIE MTPU3HAKU U UX
HopMa peakiuu. CBolicTBa
MOAU(PHUKAITIOHHON U3MEHUUBOCTH.
Hacnencreennas, niu
TeHOTHUIINYECKasl, U3MECHUYUBOCTb.
KoMOnHaTHBHAS U3MEHUNBOCTD.
Melio3 1 IOJI0BOM MPOLIECC - OCHOBA
KOMOMHATHBHOW U3MEHUYHBOCTH.
MyTarmonHasi "3MEHYHBOCTbD.
Knaccudukanms myTtanuii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa u
MIPUYUHBI MyTauid. MyTareHHb1e
(akTopbl. 3aKOH TOMOJIOTHYECKUX
PAIOB B HACIEACTBEHHOM
n3menunpocty H. 1. BaBunosa.

3ansarue 11 Buesnepnas
HACJIEACTBEHHOCTh U U3MEHUYUBOCTD.
I'enetuka yenoseka. Kapuotun
yenoBeka. OCHOBHBIE METOBI
T€HETHUKH YEJIOBEKa!

KOHTpPOJIbHAsA

paborta




n/n

Ne mopyast m
MOAY/IbHOH
e/IMHUIBI Y4eOHOr 0
npeaMera

Ne u Ha3BaHUe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHATHH C
YKa3aHHeM KOHTPOJIbHBIX

MepONpHUATHI

anlz

KOHTPOJbHOTO
MepOonpuATHS

Koa-Bo
4acoB

reHeaaoru4ecKuii, OJU3HEI[OBBIM,
LUTOT€HETHYECKHUM, OMOXUMHYECKHUM,
MOJIEKYJISIPHO-TEHETHUECKHHA.
CoBpeMeHHOe onpe/ielieHue
TeHOTUIIA: TOJTHOTEHOMHOE
CEKBEHUPOBAHMUE, TEHOTUITUPOBAHUE,
B TOM 4Hclie ¢ moMoipio IT1[P-
aHanu3a. HacnencrBeHHble
3a00JieBaHUs YeJIOBEKa: TeHHbIE
00s1e3HU, 00JIE3HH C HACIICICTBEHHOU
MIPeIPacmoI0KEHHOCTHIO,
XPOMOCOMHBIE OO0JIE3HHU.
ComaTHnueckue U TeHepaTuBHbIC
MyTaruu. CTBOJIOBBIE KICTKHU.
[TpunHnMIB 370pOBOTO 00pa3a KHU3HHU,
JUArHOCTHKY, MPO(PIIAKTHKY U
JICYCHUS TeHETUYECKUX OOJIe3HEH.
Menuko-reHeTu4eCcKoe
KOHCYJIbTUPOBAaHHE. 3HAUEHUE
MEIUIIUHCKON T€HETUKH B
MPEeIOTBPALICHUH U JICUSHUN
TEHETUYECKUX 3a00JIeBaHU I
yenoBeka. padbora «M3yueHue
pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTUOPUTHOTO CKPEUTUBAHUS Y
JPO30( MBI HA TOTOBBIX
MHUKpoOTpemnaparax». pabdora
«3yuenne MoaupuKanoHHON
W3MEHYUBOCTH, IOCTPOCHUE
BAapUAIIMOHHOTO Psijia U
BapHallMOHHOW KpUBON». paboTa
«AHanu3 MyTalui y 1po30(huisl Ha
TOTOBBIX MUKpOIIpenapaTax». padoTa
«CocTaBiieHHE U aHAJIU3
POIOCTIOBHBIX YEJIOBEKAY.

MonaynbHasa enfuHUIA
7. Cenexuus
oprann3MoB. OCHOBBI
OMOTEXHOJIOTHH.

3anstue 12 Oxckypeuss «OCHOBHBIE
METObI M JOCTHXKEHUS CEIEeKIINU
pacTeHui 1 )KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (epMmy,
COPTOMCIIBITATENbHBIN y4acTOK, B
TEIJTNIHOE X031 CTBO, JJA0OPATOPHIO
arpOyHHUBEPCUTETA WIK HAYYHOTO
LEHTPA)».

KOHTpPOJIbHAaA
pabora

MonysbpHas eIuHUIA
8. DBooIMOHHAs
OHMOIOrHUs.

3anstue 13 Bua u BunoobpazoBaHue.
Kputepuu Buga. OcHoBHBIE (hOPMBI
BHUI000pa3oBaHus: reorpaduueckoe,
JKoJIornyeckoe. MakposBosronusl.

KOHTpPOJIbHAs
pabora




n/n

Ne mopyast m
MOAY/IbHOH
e/IMHUIBI Y4eOHOr 0
npeaMera

Ne u Ha3BaHUe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHATHH C
YKa3aHHeM KOHTPOJIbHBIX

MepONpHUATHI

anlz

KOHTPOJbHOTO
MepOonpuATHS

Koa-Bo
4acoB

DopMBI IBOJIIOIUY: (HUIIETHICCKAS,
JTUBEpPreHTHasi, KOHBEPreHTHas,
napajuiensHas. HeobpatumocTts
sBomtonuu. [Ipoucxoxaenue ot
HECIEeIMAIM3UPOBAHHBIX TIPEIKOB.
[Iporpeccupyromas cnenuanu3anus.
AnantuBHas paguanus. Pabora
«CpaBHEHHE BUJIOB I10
MOP(OJIOTHIECKOMY KPUTEPHIOY.
Pabora «Onucanue
MPUCITOCOOJICHHOCTH OPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay.

MonynbHas equHHUIA
9. BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3emue.

3angrre 14 DBomronus delOBEKa.
AHTponoJsiorusl Kak Hayka. PaszButue
IIPEICTAaBICHUM O IPOUCXOKICHUH
YyenoBeKa. Meronpl U3y4EHUS
aHTPOIIOTEHE3A. Cxoxncrsa u
pa3nuuus 4YelloBeKa U JKUBOTHBIX.
Cucremarnueckoe II0JIO’KEHUE
YyenoBeKa. JBmxyniue CUJIBI
(dbakTops) aHTPOIIOTeHE3A.
HacnencrtBeHHass UM3MEHUHMBOCTH U
€CTECTBEHHBIN oTo0p.
OO0111ecTBEHHBIH oOpa3 KU3HU,
U3TrOTOBJIEHUE opynui TpyZa,
MblIlIeHHe, peub. OCHOBHBIE CTaJANU
U BETBM DBOJIOLUM  4YEJIOBEKA:
ABCTPAIONNTEKH, YenoBEK yMEbIii,
UYenosek mnpamoxoxasamuii, Yenmosek
HEaHAEPTAIbCKHIA, Yenosek
pasymubii. Haxoaku HCKOIaemsix
OCTaTKOB, BpeMsl CYLIECTBOBAHUS,
00JIacTh  pacHpoCTpaHeHus, 00beM
TOJIOBHOTO Mo3ra, o0Opa3 >KH3HH,
opynus. Yenoseueckue pacsl.
OcHoBHbIE OosbIne pachl:
eBporeoniHas (eBpasuiickas), Herpo-
aBcTpajoujHasi  (dKBaTOpUaIbHAas),
MOHTOJIOUAHAS (a3uarcko-
aMepuKaHCKast). YepTsl
MPUCIIOCOOJICHHOCTHU Npe/ICTaBUTENeH
YellOBEYECKMX pac K  YCIOBUAM
CYLIECTBOBAHHSI. Enuncrso
yenoBeveckux pac. Kputuka pacuszma.
pabora  «M3yueHue  HMCKOIMAEMbIX
OCTaTKOB PAacCTeHUH U >KUBOTHBIX B
KOJUIEKIIHSIX».

KOHTPOJIbHAS
paborta

10

MopaynbHas eTuHUIA

3anstue 15A0uornyeckue GakTopsl:

KOHTPOJIbHAA




n/n

Ne mopyast m
MOJYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMera

Ne u Ha3BaHUe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHATHH C
YKa3aHHeM KOHTPOJIbHBIX

MepONpHUATHI

anlz

KOHTPOJbHOTO
MepOonpuATHS

Koa-Bo
4acoB

10. Opranusmsl u
OKpY’KaloIas cpena.

CBET, TEMIIEPATypa, BIaXKHOCTb.
®oronepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JIeHCTBHIO
abnoTHyecknx (GaKTOpOB.
buonornyeckue putmsl. buornueckue
(dakTopsl. Buabl OuoTHUecKkux
B3aUMOJICCTBUI: KOHKYPEHIIUS,
XUIIHAYECTBO, CHMOHO3 U €0
¢dopmsl. [Tapasutusm, koonepanus,
MYTYyaji3M, KOMMEHCATH3M
(KBapTHPaAHCTBO, HAXJICOHUYECTRO).
AMeHcanusM, HeUTpanu3M. 3HaueHue
OMOTHUYECKUX B3aUMOJCHCTBUI 1151
CYIIECTBOBAHUS OPTaHNU3MOB B
IPUPOJHBIX COOOIIECTBAX.
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyasanui. OCHOBHBIE ITOKa3aTeH
MOIYJISILIUH: YUCIICHHOCTD,
IUIOTHOCTb, POXKIAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTPALIHS.
JIMHaMuKa YMCIEHHOCTH MOMYIISLUN
U ee peryssius. padbora
«Mopdonornyeckre 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
obutaHusy. pabora 4. «BausHue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB
Koseycay. pabora 5. «Iloncuer
TUTOTHOCTH TIOTTYJISIIIH Pa3HBIX BUJIOB
pacTeHU.

pabora

11

MonaynbHas enuHUIA
11. CoobmiectBa u
DKOJIOTHYECKUE
CHCTEMHEI.

3anstue 16 [IpupoaHbie 3KOCUCTEMBI.
DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA
XBOWHOTO WJIM IIAPOKOJIMCTBEHHOTO
neca. AHTPOIIOTEHHbBIE SKOCHCTEMBI.
ArposkocucTeMbl. Y pOOIKOCUCTEMBI.
buonornueckoe U X0351UCTBEHHOE
3HAYEHUE arpo’KOCUCTEM U
yp6oskocucteM. buopaznoobpazue
Kak (akTop yCTONYHUBOCTH
skocucteM. CoxpaHeHue
OHMOJIOrMYECKOro pa3Ho0Opasus Ha
3emuie. Yuenue B. . Bepuaackoro o
ouocdepe. [ panuiipl, cocTaB u
cTpykTypa 6uocdepsl. JKupoe
BEILIECTBO U €r0 (PYHKIIHH.
Ocobennoctu 6uocheps! Kak
rJ100aTbHOM SKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHE U
oOpartHas cBs3b B buocdepe.

KOHTpPOJIbHAaA
pabora




Ne mopyast m Ne u Ha3BaHUe J1a00PATOPHBIX U 2

. N Bun
Ne MOAY/IbHOH NPAKTHYECKHUX 3aHATHH C Koa-Bo
KOHTPOJILHOI0
/| eJMHUIBI Y4eOHOT 0 YKa3aHHeM KOHTPOJIbHBIX 4acoB
. MepOoNpUATHS
npeaMera MepONpPHUATHI
3ansatue 17 KpyroBopoThl BEIIECTB U 2

OMOTCOXMMHUYCCKUE ITUKITBI
3JIEMEHTOB (YTJIepo/ia, a30Ta).
3oHanbHOCTH OuoCchepsl. OCHOBHBIE
Oouombl cym. YemoBeuecTBo B
ounochepe 3emin. AHTPOTIOTEHHBIC
n3MeHeHus B ouocdepe. ['modanbHbIC
9KOJIOTMUYECKUE TPOOIIEMBI.
Cocyl1ecTBOBaHUE IPUPOJIBI U
yenoBedecTBa. CoxpaHeHHE
Omopa3zHO0Opa3us Kak OCHOBA
ycroitunBocTu 6uocdepsl. OcHOBa
paIMOHAILHOTO YITPABICHHUSI
MIPUPOJTHBIMH PECYypCaMH B UX
UCToJb30BaHue. JlocTkeHUs
OMOJIOTMH U OXpaHa MPUPOJIBI.

UTOro 22

- IIPAKTHYICCKOC 06y‘IeHI/Ie

3.5 CamocTosiTeJbHAs pad0Ta M BHINOJTHEHHE HHIAUBH/YAJbHOI0 IPOEKTA
3.5.1 IlepevyeHnb BONPOCOB AJI51 CAMOCTOSITEJIbHOTO H3yYeHUs M BUIOB
CaMOMNOJATOTOBKH K TeKYyleMy KOHTPOJIIO 3HAHU

Tabauua 6
Ne Moyt u Ilepeuens paccMaTpuBaEeMbIX BOIIPOCOB I
Nerr/ Ly N P P P P a Kon-Bo
0 MOJIYJIbHOM CaMOCTOSITENILHOTO U3YUEHHUS U BUJIOB 4ACOB
€IMHULIBI CaMOITOITOTOBKH K TEKYIEMY KOHTPOJIIO 3HAHUH
Mopayas 1
He npenycMoTpeHo y4eOHBIM MIIaHOM
3.5.2 UnauBUAYyaIbHBIA MPOEKT
Tabmuma 7
Ne i/ TeMbl HHAUBHIYAJIBLHBIX POEKTOB

He npenycMoTpeHo y4eOHBIM MIIaHOM

4. YyeOHO-MeTOAMYecKoe U HHPOpMalMOHHOe o0ecieyeHUe y4eOHOro mpeaMera

1. Aradonosa, 1. b. buosnorus: 6a30Bblii ypoBeHb: MPaKTUKYM : ydeOHoe mocobue / U.
b. Aragonosa, B. 1. CuornazoB. — M. : IIpocsemenune, 2024. — 112 ¢. — ISBN 978-5-09-
112641-9. — Tekcrt : anekTpoHHBIH // JlaHb : AnekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e. lanbook. com/book/409214 (nara oOpamenus: 17. 09. 2025). — Pexum nocrymna: ais
aBTOPH3. M0JIb30BaTENEH

2. TepemoB A. B. buosorus. buomornmueckue cucteMbl W mporecchl. [locobue s
CaMOCTOSITENIbHOW paboThl O0y4aromuXxcsd B YUPSKICHHUAX CpPEIHEro MpodhecCHOHATIBLHOTO
oOpa3oBanus (yriyOJieHHbIN ypoBeHb); B 2x 4. / A. B. Tepemos, P. A. Ilerpocosa. — 1-e uza. —
M. : Muemo3uHa, 2012. — 400 c.

5. Kputepun oneHKy 3HAHUI, yMeHHIi, HABBIKOB U 3asIBJI€HHbIX KOMIIeTeHIU




Buapl Tekyiero KOHTpOJS: KOHTpOJIbHas paboTa , MO0 Mepe OCBOCHHS BCErO MOy

MIPOBOAUTCS TECTUPOBAHUE.

IIpomeKyTOUHBIN KOHTPOJIb — 3a4€T C OLICHKON

Tabmuma 8

Ilnan-peiiTunr gucuumianubl «buosorus»

MoayibHbIE € IMHULIBI

Bupa xouTpons

MaxkcumanbHoe
KOJIMYECTBO OAJJIOB

Monyisb 1 ‘

MonyneHas  eaununa 1. | Kontponsnas paborta «buonorus | 10
buonorus kak Hayka. KaK HayKa»

MoaynbHas eIUHHILIA 2.

JKuBple cuCTeMBI M HX

OpraHu3aIusl.

MonynbHas eIMHNIIA 3. | KonTpoabHas pabora | 10
XuUMH4YeCcKni COCTaB " | «XuMu4eckas OpraHuA3anus
CTPOCHHE KIICTKH. KJIETKH

Monyneaas ~ egununa 4. | Kontponsnas pabora «Crtpoenue | 10
JKu3HenesaTeabHOCTD KIETKHA. | KIETKH»

Mopaynenas  eaununia 5. | KontposnbHas pabora | 10
Pa3smuoxxeHue u | «PasMHOXeHHE OpraHU3MOB.
WHAUBUAyaJIbHOE  pa3Butue | OHTOreHe3»

OpraHU3MOB.

Monynenas  egununa 6. | Kontponbnas pabdora «OcHoBuble | 10
HacnencrBeHHOCTE U | HOHSATHUS T€HETHUKH

W3MEHYMBOCTH OPTaHH3MOB.

MonyneHas ~ egununa 7. | Kontponsnas pabdora «Cenekmus. | 10
Cenexkuus opranu3moB. | buorexHomorum»

OCHOBBI OMOTEXHOJIOTHH.

MonynbHas eTMHUIIA 8. | KonTponbHas pabota | 10
OBOJIIOIMOHHAS OMOJIOTHS. «IBOJTIOITYIS

Monynenas  egununa 9. | Kontponbnas pabora «PasButue | 10
Bo3HWKHOBeHHE W pa3BHTHE | )KU3HU Ha 3eMIIe»

JKHU3HH Ha 3eMile.

Monyneaas  equanna  10. | KontponeHas padora «Oxomorus. | 20
Opranusmbl U OKpyXkaromias | JKoJorudeckue (pakTopb»

cpena.

MopnynsHass emnununa  11.

CoobmiecTBa 51

HKOJIOTHYECKHE CUCTEMEL.

Hroro 100

JlononHUTENbHBIE Oaibl: MCCIEoBaTeNIbCKas paboTa C MOCIEAYIOUIMM HalHuCaHHeM
CTaThU ¥ BBICTYIUICHHEM Ha CTyJleHUYecKoi kKoHpepeHn —10-15 6amios,;

Bce Buanl

y4eOHBIX  paboT

JIOJDKHBL  OBITH

IIpelyCMOTPEHHbIE rpa@UKOM y4eOHOTo mpoliecca.
IIpu u3yyeHUu MOIYIBHOM €AMHUIBI TUCHMIUIMHBI MPOBOIUTCS PYOEKHBIM KOHTPOIb
3HaHUU C LEJbI0 TMPOBEPKH M KOPPEKLUHH XOJa OCBOEHHUS TEOPETUYECKOro Marepuayia Hu
NPAaKTUYECKUX YMEHHUH M HaBBIKOB. PyOeXHbI KOHTpPOJb 3HAHUW MPOBOIMUTCSA MO Tpaduky B
Yyachl IPAKTHYECKUX 3aHATUI 10 OCHOBHOMY PaCIHCaHUIO
Tema cuuTaercs ciaHHOU, MPU YCIIOBUH MOJIYYEHUS CTyIEeHTOM He MeHee 60% 6auioB ot
MaKCHMaJIbHO BO3MOKHOT'O KOJIMYECTBA, KOTOPOE OH MOT ObI MOJIYYHUTh 32 3TOT MOAYJIb.

BBIIIOJIHCHBI B

YCTAHOBJICHHBIC,




B koHIIe ceMecTpa Ha OCHOBAaHUU MO3TAITHOTO KOHTPOJISt 00yUEHUSI CYMMHPYIOTCS 0aUTbI
TEKYIIEro PeWTHHTa, MOACUUTHIBAIOTCS IOMOJHUTENbHBIE Oalibl M MPUHUMAETCS PEIICHHE O
JIOITYCKE CTYJEHTA K BBIXOJTHOMY KOHTPOJIIO HIIU OCBOOOXKICHUIO OT €T0 CIauH.

CryneHT o0si3aH OTYMUTATHCS MO BCEM MOIYJSM JUCHUIUIUHBI U C YYETOM BBIXOJHOTO
KOHTpoysi Habpath He MeHee 60 OammoB mo aucnurmuHe. CTyneHTy, HE HaOpaBIIeMy
MHUHHUMAaJIbHOE KOJIM4ecTBO OaytoB (MeHee 60), maercs 14 KaJleHIapHBIX THEU MOCIe OKOHYAHUS
KaJCHJapHOTO MO sl 1oOopa He0OXOAMMOTO KOJIHYECTBA OAJLIOB.

I'pagauuu oneHku:

60-108 Gayna Ui OLIEHKH «YIOBJIETBOPUTEIHHOY

73-86 Gana Ju1st OLIEHKHU «XOPOIIIO»

87-100 6ayoB 1 ONIEHKU «OTIIMYHOY.

Ecnu no pesynbratam Tekyliero pedTuHra cTyaeHT HaOpan B cymme mMeHee 60% OanioB
OT MaKCHMAaJIbHOTO PEHTUHTA JUCIHUILIMHBI, TO 10 BBIXOJHOTO KOHTPOJIS OH HE JOMYCKAeTCs U
CUMTAETCSl 3aJ0JDKHUKOM [0 3TOW AMCUUIUIMHE. [[Is ycTpaHeHHs 3a/l0JDKEHHOCTH CTYIEHT
MOJTy4aeT WHAUBHIyaTbHOE 3a/IaHUe JIJISl CAMOCTOSITEIIbHON paOOTHI.

Ecnu ke cymma OamnoB cocraBisieT 60 u Ooiee, TO MO YCMOTPEHHIO MpPENoaaBaTems
CTYICHTY MOXET OBITh MPOCTABJICH 3a4eT 0e3 CIa4d BBIXOJHOTO KOHTpOJsA. Eciu cTymeHT He
HaOpan Ha MPOTSDKEHUWH ceMecTpa HeoOXOIMMOe KOJMYEeCTBO OalioB, OH CHAeT 3ayeT Mo
PACIIUCAaHHIO CECCHUM.

6. MaTepuajibHO-TeXHHYECKOe o0ecniedeHHe y4eOHOr0 mpeIMeTa
CrneuunanusupoBanHas yueOHas nabopatopusi (1-11a, 1-11a, 1-27, 1-30 B kopmyce
UITbuBM).

Ob6opynoBanue yueOHOro kabuHera:

. MOCAIOYHBIC MECTA IO KOJIMYECTBY 00YJIArOIIHXCS;

. pabouee MeCTo MpernoaaBaTes;

. HATypaJIbHbIE OOBEKTHI (KUBBIC PACTCHHS M YKHBOTHBIC, KOJUICKIIHH, BIAXKHBIC U
OCTEOJIOTHUECKHUE MPeNaparhl, repoapuu u mp. );

. MHUKPOCKOITBI, JTYTTBI

. npuOopbl, TMOCyAa, MNPHUHAIICKHOCTH JUIS TPOBEACHHS JEMOHCTpaluil u
nmabopaTOPHBIX padoT;

. MYJISIKH, MOJEIH, pelbeHbIe TaOIUIIBL;

. nocoOus Ha TIEYaTHOW OCHOBE (TaOJWIIBI, KapThl, YYCOHUKH, ITUIAKTHUECCKUN
Marepuan u T. 11.);

. HKpaHHO-3BYKOBbIE cpescTBa 00yueHus (33CO): BuneohunbMsli;

. 300My3€i ¢ KOJJIEKIIMEH uydesn MpeAcTaBUTENel BCeX KJIAcCOB IMO3BOHOYHBIX,

YCpemoB, cTaltmoHap co CETbCKOXO03IHMCTBEHHBIMH U Ha60paTOpHI)IMI/I KHUBOTHBIMHU.
7. MeToanyeckue yKa3aHus JJIsl 00y4aroIIMXCsl 10 0CBOEHHIO Y4eGHOr0 npeaMeTa

7.1 MeTroanueckue yKa3aHus 10 Y4eOHOMY NpeaMeTy I 00y4arouxcs

JUiss  yCHemIHOro  OCBOEHHUS  JUCHUIUIMHBI  «bHONOrHs»  KIIOYEBBIM  SIBJISIETCSA
CUCTEMATUYECKOE 3aHITHE U U3YUYEHHUE TEOPETHUECKOI0 MaTepuana.

B nomoms s riy0OKOro MOHMMAaHUS HM3Y4aeMbIX OOBEKTOB HMMEIOTCS HArJIsTHBIC
MaTepuaibl, IpU PaCCMOTPEHUH KOTOPBIX MOXHO U3y4aTh JKHUBbIE 00BEKThI. KpoMe 3TOoro Moryr
ObITh ~ OMOJIOTMUYECKME Tperaparbl, Ie€4aTHble MaTepuaibl, (OTOCHUMKH, PUCYHKH,
MIpeJICTaBICHHbIE HA MYJIbTUMEIUHHOM 000pyI0BaHUM U T. M. [IJi TOro, 4TOOBI CTY/IEHTHI OoJiee
YCIIEIIHO YCBauBaJIM MarepHuai, uid (opMupoBaHHs OHOJOTMUECKMX YMEHUH M HaBBIKOB,
o0si3aTeTbHO  TpeOyeTcss TpaBWIbHOE OQopMIIeHHE J1abopaTopHBIX pabor. B manHOM
JTUCLUMIUIMHE CTYAEHT JOJDKeH OO0paTUTh 0co00e BHUMAaHHWE Ha M3yYeHHE CHCTEMBI
OMOJOTMYECKHUX HaYK.



7. 2 MeToanueckue yKa3aHHfl MO Y4eOHOMY MNpeaMeTy AJs HUHBAJIUIAOB U JIHUIl C

OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 310POBbSI

B memsx ocBoeHus ydeOHOW TpOrpaMMbl AWCHHUILIAHBI WHBAIAIAMH W JIUIAMHU C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS 00ECIICYMBACTCSI:

1. JIJist ”HBAaTUIOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI 10 3PCHHUIO:

1.1. pa3sMmemnieHuMe B JOCTYIHBIX UIsI OOYYarOIIUXCS MECTaX M B aJalTHPOBAHHOM
dbopMe cripaBoYHON MHGOPMAITUHU O PACTIHUCAHUHU YICOHBIX 3aHITHH;

1.2, mpucyrcTBHE acCHUCTEHTa, OKa3bIBAIOIIETO OOyYaromeMycss HEoO0XOIUMYIO
MTOMOIIIb;

1.3.  BBIIYCK aJbTEPHATUBHBIX (POPMATOB METOAMYECKHUX MATEpPHAIOB (KPYITHBIH
mpUQT WK ayauodaiiien);

2. JI71s1 MHBAIMIOB M JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS MOCTYXY:
2.1. HamnexanM# 3BYKOBBIMH CPEJICTBAMHU BOCIIPOHM3BECHIE HH(DOpMAIIHH;
3. Jlns MHBaNIMIOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 370POBbS, UMEIOIIUX

HAPYIICHUS OTIOPHO-IBUTATEIHHOIO anmnapara:

3.1. BO3MOXHOCTH OECHPENATCTBEHHOI'O JOCTyHma OOydYarommxcsi B ydeOHbIE
MOMEIIEHUS, TYaJIeTHbIC KOMHATHI M JIPYTHE MOMEIICHUS WHCTUTYTAa, a TakKe NpeObIBaHWE B
yKa3aHHbBIX TOMEIICHHUSX.

O6pazoBanue 00y4YarOIMUXCA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JIOPOBbSI MOXKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C APYTUMH OOYYAIOUIMMHKCS, TaK U B OTACIBHBIX TPYIIaxX WIN B
OTJICTBHBIX OPraHU3aIUSX.

[lepeyeHp  y4eOHO-METOAMYECKOTO  OOECIICYCHHS  CaMOCTOSTEIBHOH  pabOThI
00yJarouxcs Mo IUCHUILTAHE.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaroImIUXCs U3
YHUClIa WHBAIMIOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 37I0OPOBBSI TPEIOCTABISIOTCS
BOJHOM U3 ()OPM, aIalITUPOBAHHBIX K OTPAHMYCHHUSAM UX 3I0POBbsS U BOCIIPUATHS HH(POPMAITHH.

Kareropum ctyneHTOB DopMmbl
C HapyuieHue ciyxa ° B Ile4aTHOU opme;
o B (hopMe IEKTPOHHOTO JOKYMEHTA;
C HapymeHueM 3peHus o B Ie4aTHOM  (opMe  yBEIMUYEHHBIX
mpudTom;
o B (hopMe NIEKTPOHHOTO JOKYMEHTA;
o B ¢opme aynuodaiina;
C HapylleHMeM ONOPHO-ABUTATEILHOTO | @ B II€YaTHOU (POpPME;
anmapara o B (hopMe DIEKTPOHHOTO TOKYMEHTA;
o B (hopme aynuodaiina.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJIBIIIOE 3HAUEHUE MMeEeT MHIUBUAyanbHas padota. [lox nnauBuayanbHOW paboToit
noapasymeBaercsi 1Be (OpMbl B3aUMOACHUCTBUS C IperojaBaTeseM: UHIMBUAYyallbHas yuyeOHas
pabota (KOHCyJNbTAaMH), T. €. JOMOJHHUTEIBbHOE pa3bsICHEHWE YYeOHOro Marepuaia Hu
yrIIyOJIeHHOE M3YYeHHE MaTepuasia ¢ TeMH O0Yy4arolIMMUCs, KOTOPBIE B 3TOM 3aMHTEPECOBAHBI,
U UHJIUBUIyalbHas BOCHUTaTenbHas padbora. WHauBHIyanbHbIE KOHCYJIBTALUU MO NPEAMETY
SBIISIIOTCSL  BaXHBIM  ()aKTOPOM, CHOCOOCTBYIOLIMM  HMHIUBHAYaIH3alMU  OOyueHHUS H
YCTAaHOBJICHUIO BOCIUTATEIIbHOTO KOHTAKTa MeEXAYy MpernojaBareneM U oOydaromuMmcs
MHBAJIUIOM WM 00YYaIOIIMMCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI.




ITpunoxxenue 1

Cunxponusanus odpaszoBarenabHbIX pe3yabraroB ®I'OC COO u ®I'0OC CIIO

Kopn 1 HaumenoBanue OK, 1K
coriaacao ®I'OC
CIIO

Ko n nHaumenoBaunue
JIMYHOCTHBIX PE3yJIbTATOB
(JIP) cornacuo ®I'OC COO

Kox n HaumeHnoBaHue
MetanpeameTHsix (MP)
pe3yabTaToB
corsacHo I'OC COO

OK 01 Bri6upats criocoOsl
penieHus 3a1a4
npohecCHOHABLHOM
JIeATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

JIP. 4 DcreTnyeckoro
BOCIIUTAHHS,
JIP. 6 TpynoBoro BocriuTaHus

MP. 1 OBnanenue
VHHUBEPCATHHBIMU yU4SOHBIMU
MO3HABATEILHBIMU ACHCTBHUIMHY;
MP. 3 OBnaaeHue
YHUBEpCaTbHBIMHU
PEryJISTUBHBIMU JEHCTBUSIMU

OK 03 ILnanupoBath u
pean30BBIBATH COOCTBEHHOE
npoQeCCHOHATILHOE U
JUYHOCTHOE Pa3BUTHE,
HpeINPUHIMATENbCKYIO
JESTSIILHOCTh B
npodeccuoHabHOM cdepe,
UCIIOJIb30BaTh 3HAHUS TI0
IPaBOBOW M (PMHAHCOBOIA
IPaMOTHOCTH B PA3JIMYHBIX
YKM3HCHHBIX CHTYalUsX;

JIP. 1 I'paxxnanckoro
BOCIIUTAHUS;

JIP. 2 TlatpuoTryeckoro
BOCIIHTAHUS,

JIP. 3 JIyXOBHO-HPaBCTBEHHOTO
BOCIIHTAHUS,

JIP. 5 ®usungeckoro
BOCIIHTAHUS,

MP. 1 OBnaneHue
VHHUBEPCATHHBIMUA YICOHBIMU
[MO03HABATEILHBIMHU JEHCTBUAMUA

OK 04 D¢ dexTuBHO
B3aUMO/ICHCTBOBATH U PabOTaTh
B KOJUIEKTHBE U KOMaH/IE;

JIP. 1 I'paxxnanckoro
BOCIIHTAHUS,

JIP. 3 JIyXOBHO-HPaBCTBEHHOTO
BOCIIHTAHUS,

JIP. 5 ®usungeckoro
BOCIIHTAHUS,

JIP. 6 TpynoBoro BocriuTanus

MP. 1 OBnaaeuue
YHHUBEpPCaIbHBIMU Y4€OHBIMU
MMO3HABATEILHBIMH JEHCTBUIMU;
MP. 2 OBnaneHue
YHUBEpCAIbHBIMHU
KOMMYHHUKATHBHBIMU
IEUCTBUSIMHA

OK 07 CogeiicTBoBath
COXPAHEHHUIO OKpYKaroLen
cpefbl, pecypcocOepexeHmIo,
NPUMEHSTH 3HaHUA 00
W3MEHEHHUH KJIMMAaTa, IIPHHIHIIGI
OepexKIJIMBOro MPOU3BO/ICTBA,

3¢ dexTHBHO AeiicTBOBATH B
Ype3BhIYAHBIX CUTYAIHIX

JIP. 4 DcTeTnueckoro
BOCIIMTaHUS;

JIP. 7 DKOJI0rHYecKoro
BOCITUTAHHUS

JIP. 8 LlenHocT Hay4HOTO
MTO3HAHUS

MP. 1 OBnanenue
YHUBEPCATHHBIMH YIECOHBIMU
MMO3HABaTEILHLIMH JECHCTBUSIMHU;
MP. 3 OBnaaecHue
YHUBEpCATbHBIMHU
PEryJISTUBHBIMU JEHCTBUAMU;

1K 2.1 OprannzoBbiBaTh
BXOJIHON KOHTPOJIb Ka4eCTBa
0€3- OMaCHOCTH MSCHOTO CBHIPbsI
¥ BCTIOMOTaTeNbHBIX,
YIIaKOBOUHBIX MaTEPUaIOB,
IIPOM3BOJICTBEHHBIN KOHTPOIh
noiy¢habpuKaToB, HTapaMeTPOB
TEXHOJIOTUIECKUX MTPOIECCOB H
KOHTPOJIb KauecTBa FOTOBOM
IPOJYKITH U3 MSCHOTO CHIPhS

JIP. 6 TpynoBOro BOCIIUTAHHS;
JIP. 7 Dxonornyeckoro
BOCITUTAHUS;

JIP. 8 LleHHOCTH HAy4YHOTO
MO3HAHUS

MP. 1 OBnanenue
YHHUBEpPCAIbHBIMU YU€OHBIMU
[MO3HABATEILHBIMA JEHCTBUIMU;
MP. 3 OBnanenue
YHUBEpCATbHBIMHU
PEryJIsSTUBHBIMU JEHCTBUAMU;
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