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1. IOACHUTEJIBHASA 3AIIMCKA YYEBHOTI'O ITPEJIMETA
0/.13 BNOJIOI'usl

1.1. O61acTh IPUMEHEeHUs MPOrpaMMbI

PabGouasi mporpaMMa yueGHOTO TIpeMeTa SIBJSIETCS YaCThIO MPOrPaMMbl TOJATOTOBKU
CTreLIMa/IMCTOB CPeJHero 3BeHa Mo creruanbHOCTA 35.02.16 OKcriiyaTaudss W PEMOHT
CeJTbCKOXO3SMCTBEHHOW TeXHUKU W 000pysoBaHus, YKpynHéHHast rpymma 35.00.00 Cenbckoe,
JieCHOe ¥ phIOHOe X035HCTBO

1.2. Mecro npegvMera B CTPYKType OCHOBHOW  mpodeccHoHaTbHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI:

IucumrnivHa OTHOCHTCS K 00IjeoOpa3oBaTe/lbHOMY MKy YyueOHOro TuiaHa TIO
creruanbHOCTM  35.02.16 OKcrulyaTal[usi M PEeMOHT Ce/IbCKOXO3SIMCTBEHHOM TEeXHUKU U
0bopyoBaHuUs

1.3. Ileu 1 3ajauu npeAMeTa — TPeGOBaHMA K pe3y/IbTaTaM OCBOEHHS MpeMeTa.

Lenb u3yuenust yuebHoro mpezmera «buosiorusi» Ha 6a30BOM ypoBHe — OBJIafieHHE
00yYarIMMHUCS 3HAaHUSIMM O CTPYKTYPHO-(YHKLIMOHATbHOM OpraHU3allid >KUBBIX CHUCTEM
Pa3HOT0 paHra ¥ MpuoOpeTeHre YMEeHWH UCTI0/Ib30BaTh 3TH 3HAHUS /IJIsl TPaMOTHBIX IeHCTBUM B
OTHOLIIeHUH 00bEKTOB >KUBOU MTPUPO/IbI U pellieHUs] pa3TMUYHbIX XKU3HEHHBIX MpobsieM.

HoctwkeHue 1ieM u3yuyeHusi yueOHoro mpegmera «buomorusi» obecrieunBaeTcs
pelleHreM C/leAyoLMX 3a/1ay:

— O0CBOeHHe O00yuaroIMMHUCS CUCTEMbl 3HAHWK O OWOJIOTMUECKUX TEOpHSIX, YUYEHHSIX,
3aKOHax, 3aKOHOMEDHOCTSIX, TUIOTe3ax, IpaBW/ax, CAy)KallldX OCHOBOW AJisi (hOpPMHPOBAHUS
Tpe/ICTaB/IeHUd O eCcTeCTBeHHO-HAyuHOM KapTWUHe MMpa; O MeTo/lax Hay4yHOro TO3HaHUS;
CTPOEHUH, MHOrooOpa3ud U 0COOEeHHOCTSIX JKHMBBIX CHCTeM pa3HOTO YPOBHSI OpraHU3aluy;
BBIJIAFOIIIUXCS OTKPBITUSX U COBPEMEHHBIX UCC/Ie/JOBAaHUSIX B OMOJIOTHY;

— (dopmMupoBaHUe y 00yYarol[uXCsi TI03HaBaTe/IbHBIX, UHTE/IJIEKTYalIbHbIX U TBOPUYECKUX
CIIOCOOHOCTEN B TIPOIECCe aHaM3a JaHHBIX O TYTSAX Pa3BUTHSI B OMOJIOTUM HayUHBIX B3IVISZIOB,
WJiel U TIoIX0J0B K U3yUeHUI0 XKUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3aliy;

— CTaHOBJIeHWe y OO0ydYaroIuxcs oOIed KyJabTypbl, (YHKIIMOHATBHOH TPaMOTHOCTH,
pa3BUTHe yMeHHI OOBSICHATb U OLIeHWBAaTh SIBJIeHHs OKPY)KAIOLL[ero MHpa >XUBOMW TIPUPOZBI Ha
OCHOBAHWY 3HAHWM U OTIBITA, MOJTYUeHHbIX TIPU U3yUeHU OUO0JIOTHHY;

— (dopmupoBaHUe y 00yYaroLUXCsl YMEeHUN WITIOCTPUPOBATh 3HaueHHe OHO0/IoruuecKrx
3HaHWM B TIPaKTUYeCKOW [eATe/bHOCTH uYel0BeKa, pPa3BUTUU COBPEMEHHBIX MeJUIIMHCKUX
TEeXHOJIOTHM U arpoOUOTeXHOJIOTUI;

— BOCITUTaHUE YOEXIAEHHOCTH B BO3MO>KHOCTH TIO3HAHUSI U€/IOBEKOM KUBOW MPHUPO/IbI,
HeoOX0IUMOCTH Oepe’KHOr0 OTHOIIIeHUS K Hel, COOUII0/IeHHsT 3TUUeCKUX HOPM TP TIPOBe/IeHUH
OMO0J/IOTNUeCKUX UCCTeZIOBaHUM;

— 0CO3HaHHe 1IeHHOCTH OMOIOTHYeCKUX 3HAHWM [I7IsI TIOBBILLIEHNsT YPOBHS 9KOJIOTMUeCKOU
KyJbTYPBbI, /7151 JOPMUPOBaHMSI HAYYHOT'O MUPOBO33DEHHUSI;

— TIpUMeHeHHe TIPUOOPeTEHHBIX 3HAaHUM U YMEHUU B NOBCEJHEBHOMN >KU3HU JJIs1 OL|eHKH
TIOC/Ie/ICTBUI CBOEH [1esITe/IbHOCTH 110 OTHOILIEHWIO K OKpY»Karolllei cpezie, COOCTBEHHOMY
3/I0pPOBBIO; 000CHOBaHMe U cOOMOeHe Mep MPO(UIaKTUKK 3a60/1eBaHUM.

TpeOoBaHus K NJIAHUPYEeMbIM pe3y/ibTaTaM

JINYHOCTHBIE

B cTpyKType MMUHOCTHBIX pe3y/ibTaTOB OCBOeHUs MpeaMeTa «buosorvs» BblieeHbl
C/iefyIollye COCTaBJIsIFoLIMe:

0CO3HaHMEe 00YUaroIMMHUCST POCCUMCKON TPaXKAAHCKOW WIEHTUYHOCTH - TOTOBHOCTU K
CamMOpa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/le/IeHUI0;
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Ha/Inurie MOTHUBAIMK K 00yueHUI0 OHMOJIOTvu;

1|e/IeHarpaB/IeHHOe Pa3BUTHE BHYTPEHHUX yOeXIeHUM JTMUHOCTH Ha OCHOBE K/TFOUEBBIX
1[eHHOCTel ¥ UCTOPUUECKUX TPAJWLIUK pa3BUTHSI OMO/IOTUUeCKOTO 3HaHUS,

TOTOBHOCTb U CITOCOOHOCTH 00yUaroIuXcsi pyKOBO/ICTBOBATLCSI B CBOEH /1eTe/IbHOCTH
1[eHHOCTHO-CMBIC/IOBBIMU yCTaHOBKAMU, TIPUCYIIIMMHU CHCTeMe OHoIornueckoro o0pa3oBaHus;

Ha/JIMuhe 3KOJIOTMUECKOTO ITPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEIM U CTPOUTh
JKU3HEHHbIe I/IaHbI.

MeranpeMeTHbIe

MeTtanpeZiMeTHbIE pe3y/bTaTbl OCBOEHUsI TIPOTPaMMbI Cpe/IHeTro 00Iriero oOpa3oBaHMUs
JIO/DKHBI OTPakaTh:

OBnazieHye yHUBEPCA/NbHbIMU yYeOHbIMU NO3HABAMEAbHbIMU JIECTBUSMHU:

6asosble so02uueckue oelicmeusi:

— CaMoCTOSITe/TbHO (hOPMY/IMPOBATh U aKTya/lU3UpOBaTh MPoOIeMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

— WCITIO/h30BaTh TPY OCBOEHWU 3HAHWM TPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a,
CHHTe3a, CpaBHeHUs, Kaaccudukaiuu, o00OIIeHus1), pacKpbiBaTh CMbBIC OWOJIOTHYECKUX
TIOHATHM (BbIIENIATh WX XapaKTepHble TPHW3HAKW, YCTAHABIMBATh CBA3M C JPYTUMH
MOHATUSMMU);

— ompefensaTh e/ /IeATeJbHOCTH, 3afilaBasi IMapaMeTpbl U KPUTEPUU WX JIOCTYKEeHUS,
COOTHOCHTD Pe3y/bTaThl IeATEILHOCTH C TTOCTaB/IEHHBIMH 11eJISIMU;

— WCTONB30BaTh OMONOTUYEeCKHe TIOHATHS AJisi 0OBsICHeHUs! (DaKTOB U SIBJIEHWM >KUBOU
TIPUPO/IbI;

— CTPOWTH JIOTMUECKWE PpacCyAeHus (MHAYKTUBHBbIE, [eAYKTHBHBbIE, TIO aHA/IOTHH),
BBISIB/IATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUMsI B paCCMaTPUBAEMbIX SIBJIEHHSIX, (hOPMY/HUPOBATh
BBIBO/IbI U 3aK/TFOUEHHUS;

— MIPUMEHSITh CXEMHO-MO/Ie/IbHbIE CPe/ICTBA /IS TIPe/ICTAB/IEHHUS CYIIIeCTBEHHBIX CBSI3eM U
OTHOIIIEHUH B M3y4YaeMbIX OMOJIOTUYECKUX OOBEKTax, a TakKe MPOTHBOPEUM pa3HOTO PoJa,
BBISIB/IEHHBIX B PAa3/IMUHBIX UH(POPMAI[HOHHBIX KCTOUHHKAX;

— paspabatbiBaTh TIUIaH pellleHWss TIPo0JeMbl C YUéTOM aHaju3a UMEROIIUXCS
MaTepHaibHbIX U HEMaTepHaIbHbIX PeCYPCOB;

— BHOCHUTb KOPPEKTHBBI B JIeATEILHOCTb, OLIEHUBATh COOTBETCTBHE Pe3yJ/IbTAaTOB LEIsIM,
OLIEHUBATb PUCKH TTOC/IEICTBUH JeSTe/TbHOCTH;

— KOOD/IMHUPOBAaTb W BBITIOJIHATE pPabOTy B YC/IOBUSIX peasbHOTO, BUPTYalbHOTO M
KOMOVMHHPOBAHHOTO B3aMMO/IEHCTBHS;

— pa3BUBATh KPeaTUBHOE MBIIIIEHHE TIPU PEIIeHNH >KU3HEHHBIX TTPo0JieMm;

6asosble uccaedosamenbcKue oelicmeusi:

— B/IaJeTb HaBbIKaMU y4eOHO-MCC/Ie/[OBATeIbCKOM U TIPOEKTHOM  JIesITe/TbHOCTH,
HaBblKaM{  paspelieHus npobieM; 00/7a7aTh  CIIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITE/TbHOMY TOMCKY METO/IOB PellleHHs] MPaKTHUeCKUX 3ajjau, IPUMEeHEeHHI0 pa3TnYHbIX
METO/IOB T0O3HaHUSI;

— WCTIOJTb30BaTh pa3/IMuHble BUBI AeSTeTbHOCTU IO TIOJYUYeHHWI0 HOBOTO 3HAHUS, €r0
WHTEepIpeTali, NMpeoOdpa30BaHUI0 U MPUMEHEHHIO B YUeOHBIX CHUTYal[UsiX, B TOM UKCJ/e TpH
CO3/]aHMU yUeOHBIX W COLIMATbHBIX TIPOEKTOB,;

— dopmupoBaTh HaAyuHBIA THUI MBbIIIIEHWs, BJaJleTh HAYYHOH TEpMHUHOJIOTHEH,
K/TIOUEBLIMM TTOHATHSIMA ¥ METO/IaMU;

— CTaBUTb U (HOPMYJIUPOBATh COOCTBEHHBIE 33/laul B 00pa30BaTe/IbHOM JeATe/TbHOCTH U
YKU3HEHHBIX CUTYalUsX;

— BBISIB/ISATH TPUUMHHO-C/IEICTBEHHBIE CBSI3W M aKTya/lM3MpOBaTh 3ajiauy, BbIJBUTATb
TUTIOTe3y €€ peIlleHus, HaXOAWTb apryMeHThl [/ [O0Ka3aTeJbCTBAa CBOMX YTBEP)KIEHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUU PeIlIeHuS;



— aHa/IM3MpOBaTh TIONyuYeHHbIe B XOJ|e PpeIIeHWs 3a/jaud pe3y/bTaTbl, KPUTUYEeCKU
OLIeHUBATb WX JIOCTOBEPHOCTb, TIPOTHO3UPOBATh M3MeHeHHe B HOBBIX YCIOBUSIX;

— /laBaThb OL[eHKY HOBBIM CHUTYaIUsIM, OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

— OCYILIeCTB/ISITh 1ie/ieHarpaB/ieHHbIN MMOUCK TiepeHoca CpeJiCTB U CriocoO0B JIeCTBUS B
npodecCcroHaNbHYI0 Cpeay;

— yMeTb T[epeHOCUTb 3HaHWs B TI03HABaTeJIbHYI M TIpaKTUUecKyr obmactu
KU3HeesATeTbHOCTH;

— YMeTh UHTeTPUPOBATh 3HAHUS M3 Pa3HbIX MIPeMETHBIX 00/acTel;

— BBIJBUraTb HOBBIE W/IeH, TIPeAJiaraTb OpPUTHMHAJIbHbIE TTOJXO/bI U PelleHus]; CTaBUTh
npobsieMbl U 3aJjauu, JI0TyCKarolljye ajbTepHaTHBHbIE PelleHus;

Oelicmausi no pabome ¢ uHpopmayueti:

— OpWUEHTHPOBAaTbCs B pa3/IMUHbIX HMCTOUYHMKax WHopMaluu (TeKcTe yueOHOTro
nocoOust, HayuyHO-TIOMYJISIPHOW JIUTepaType, OWOIOrMYEeCKWX CJIOBApPSIX U CIIPABOYHHKAX,
KOMIbIOTePHbIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHa/M3UpOBaTb WH(POPMALIMIO Pa3IUUHBIX
BUIOB u (opM TpejCTaBleHUs, KPUTHUYECKH OLleHWBaTb €€ /JOCTOBEDHOCTb W
HerpOTHBOPEUHBOCTb;

— (opMyMpoBaTh 3arpockl U MPUMEHSTh pa3liyHble METOAbI TIPU TOWCKe U oTOope
buosiornueckoit nHbopMaru, Heo6X0JUMOM /171s BBLITIOJTHEHUST YueOHbBIX 3a/au;

—  mipuoOpeTaTth  OMBIT  WCTOMB30BaHMS  HWH(POPMAIMOHHO-KOMMYHHKAaTUBHBIX
TeXHOJIOTHH, COBEPIIIEHCTBOBATh KY/IbTYPy aKTUBHOTO MCIO/Ib30BaHUsI Pa3/TMUHBIX TIOUCKOBBIX
CHUCTEM;

— CaMOCTOSITe/TbHO BbIOMpATh OMTUMaAbHYI (opMy TipefcTaBiieHUss OHOJ/IOrHUeCKOM
vH(popManyy (cxembl, rpadyKu, JUarpaMmbl, TabIULbl, PUCYHKU U 1P.).;

— WCTIO/b30BaTh HAyUHBIA $13bIK B KauecTBe CpefcTBa Mpu pabore c OGuomoruyeckoi
uH(pOopMaLveli: MPUMeHSITh XUMUYecKue, (GrU3NUecKrie U MaTeMaTUdeCKre 3HAaKW U CHMBOJIBI,
dopmynbl, abbpeBUaTypy, HOMEHK/IATypy, HCIOb30BaTh U TpeoOpa3oBbIBaTb 3HAKOBO-
CUMBOJIMUECKHE CPe/ICTBA HATJIAHOCTH;

— BJa/leTh HaBbIKAMM pacrio3HaBaHWs M 3aluThl MH(OpMaLuH, HHGOPMAIIMOHHOMN
6e30MacHOCTH JINYHOCTH.

OsnazieHue yHUBepCaNbHbIMU KOMMYHUKAMUBHbIMU JeACTBUSMU:
obuwjeHue:

— OCYIIeCTB/IATh KOMMYHHUKAl[MM BO BcexX cdepax >KW3HU; aKTHBHO y4aCTBOBATh B
[vanore WM AWCKYCCHUHM TIO CYIIeCTBY OOCY)XJaeMoll TeMbl (yMeHHe 3a/jaBaThb BOTIPOCHI,
BBICKA3bIBaTh CYXK/I€HUs] OTHOCUTE/bHO BBITIOJIHEHUS TpejjiaraeMoi 3aflaud, YYWThIBaTh
WHTEePeChl ¥ COTJIACOBAHHOCTH MO3ULIMH APYTUX YUaCTHUKOB JMaiora UK JUCKYCCUH);

— pacrio3HaBaTh HeBepOasibHble Cpe/ICTBAa OOILL[eHUs, MOHUMAaTh 3HauyeHHe COLMAaIbHbIX
3HAKOB, TIPE/ITIOCHI/IOK BO3HUKHOBEHHST KOH(MIMKTHBIX CUTYaLMi; YMeTb CMSr4aTh KOH(QIUKTB U
BeCTH TeperoBopkI;

— BJIa/IeTh Pa3IMYHbIMU Criocobamu OOLeHrsT ¥ B3aMMO/IeMCTBYSI; TTIOHUMATh HaMepeHUst
JPYTHX JIFOZield, TIPOSIB/ISATh YBa)KUTe/TbHOe OTHOLIeHWe K cobece[HUKY U B KOPpeKTHOM ¢opme
(opMyTUPOBATE CBOM BO3PAXKEHMS;

— pPa3BEPHYTO U JIOTUYHO M371araTb CBOKO TOUKY 3PeHHsI C MCII0JIb30BaHUEM $I3bIKOBBIX
CpeJCTB;

coemMecmHas O0esimebHOCMb:

— TMOHUMATb Y UCTIOIb30BaTh NPEMMYI[eCTBa KOMaHJHOM Y MHAVBUYa/IbHOM paboThI Ipu
pelileHUH OUOJIOTHYeCKOM 1po6sieMbl, 000CHOBBIBaTh HEOOXOAUMOCTb TTPUMEHEeHUsI TPYTIIOBBIX
(bop™M B3aMMO/IeICTBUS TIPU PellIeHrH yueOHOTOo 3a/aui;

— BBIOMpATh TeMAaTUKy U METOZbl COBMECTHBIX [IeHCTBUM, C YUETOM OOIIMX UHTEPeCcoB U
BO3MO>KHOCTeH Ka)KJ0T0 uieHa KOJ/ITIEKTHBA;

— TMpUHMMATh 1ieJib COBMECTHOW [esiTe/IbHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATbH
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JeNCTBUSL N0 eé [OCTYDKEHWIO: COCTaBJ/ATh IUIAH [eMCTBUM, pacripefiesisiTb POIM C y4ETOM
MHEeHUM Y4aCTHUKOB, 00CYKaTh pe3y/bTaThl COBMECTHOM paboThi;

— OIleHMBATh KaueCTBO CBOETO BKJI/a M BKJ/IaZla KaXKAOTO yYaCTHUKA KOMaH/bI B OOt
pe3y/bTarT 1o pa3paboTaHHBIM KPUTEPUSIM;

— IpejylaraTb HOBbIE MPOEKTHI, OLIeHMBaTh W/ieN C MO3ULMA HOBU3HbI, OPUTMHAIBHOCTH,
MPaKTUUeCKON 3HaUMMOCTH;

— OCYILeCTB/ISAITh TO3WTUBHOE CTpaTerMueckoe TOBeJeHWe B Pas3/MUHBbIX CUTYaLUsX,
TIPOSIB/IATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMATUBHBIM.

OenadeHue yHUBepcanbHbIMU pe2ysimueHbIMU 0elicmeusimu:
CAMOOP2AaHU3ayus:

— WCII0/Ib30BaTh OHONOTMUECKHe 3HAHWS [/l BBIBIEHHWS TMpoOIeM M MX pelleHdsl B
YKU3HEHHBIX U yueOHbIX CUTYalUsX;

— BBIOMpAaTh Ha OCHOBe OWOJIOTMYECKWX 3HAHWM LiefieBble W CMBICJIOBbIe YCTAaHOBKU B
CBOUX [JEWCTBUSAX M TMOCTYINKAaX MO OTHOIIEHWIO K JKMBOM TpHPOJE, CBOEMY 3/I0pPOBbI0 U
3/J0POBBIO OKPY’KaroLIHX;

— CaMOCTOSTe/TbHO OCYIL[eCTB/ISITh TI03HABaTe/IbHYHO /1eATe/IbHOCTD, BBISB/ISITH TIPOOIEMBI,
CTaBuUTb M (HOPMy/nMpOBaTh COOCTBEHHbIE 33/@auu B 00pa3oBaTe/IbHON [IeSITeIbHOCTH U
JKU3HEHHBIX CUTYaLUsX;

— CAMOCTOSITE/IbHO COCTaB/IATh TUIAH peIleHus] Mpo0/ieMbl C yUETOM HMEROLIXCS
pPecypcoB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATIoUTeHUI;

— /laBaTh OL|€HKY HOBBIM CUTYaLUsIM;

— pacIMpsITh paMKH yueOHOTro rpejiMeTa Ha OCHOBe JIMYHbIX TIPeJTI0UTeHNH;

— [lenaTb OCO3HAHHBIM BHIOOpP, ApryMEHTHPOBaThb ero, OpaTb OTBETCTBEHHOCTH 3a
pelleHue;

— OL|eHHBaTb IPUOOPETEHHBIH OTIBIT;

— criocobcTBOBaTh (POPMUPOBAHHUIO U TIPOSIBJIEHUIO IIHMPOKOM 3PYAULIMU B Pa3HbIX
00J1acTSIX 3HAHW, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTe/bHbIN 1 KYJIbTYPHBIN YPOBEHb;

CAMOKOHMPO/b:

— [laBaThb OL|eHKY HOBBbIM CHTYal[1siM, BHOCUTb KOPPEKTHUBBI B /leATe/bHOCTb, OLIeHUBATh
COOTBETCTBHE pPe3yJ/IbTaTOB LIeJIsiM;

— B/I3JleTb HaBblKaM{ I[103HAaBaTeIbHON pedeKCMM KakK OCO3HaHWsI COBepllaeMbIX
JIleMICTBUI M MBIC/IUTEJIbHBIX MPOLIeCCOB, UX Pe3yJ/IbTaTOB U OCHOBAHMI; UCIO/Ib30BaTh TIPUEMBI
pecdekcun 1715 OL|eHKH CUTYaL[|H, BBIOOpa BEPHOTO pelleHus;

— yMeTb OL|eHMBaTh PUCKUA ¥ CBOEBPEMEHHO IMPUHUMATh pPelleHHs 110 UX CHUKEHUIO;

— NPYHUMAaTh MOTHUBBI M apT'yMEHThI JPYTYX [IPYU aHa/lu3e pe3y/bTaToB JlesTebHOCTH;

npuHamue cebs u opyaux:

— MpUHUMATh ce0sl, TOHMMasi CBOM He/JOCTaTKU M IOCTOMHCTBA;

— MPUHUMATb MOTUBBI U apIYMEHThI JPYTUX NIPU aHalu3e pe3ybTaToB /esaTe/lbHOCTY;

— MpU3HAaBaTh CBOE TPABO M MPaBO APYTUX Ha OMMOKY;

— pa3BUBaTh CMIOCOOHOCTH MTOHUMATh MUP C TTO3ULIUU PYTOro YesoBeKa.

IIpepmeTrHbIe

IIpeametHble pe3ynbTaThl ocBoeHusi mporpaMmbl COO 1o 6Guonornu Ha 6a3oBOM
YPOBHE BKJIIOYAIOT crieniiduueckre s yueOHoro ripegmera «buosiorusi» HayuyHble 3HaHWS,
yYMeHUsi U CIocoObl JeCTBUI 10 OCBOEHHIO, MHTepIipeTali U Tipeobpa3oBaHUIO 3HAHUM,
BU/Ibl [IeITe/IbHOCTU T10 TOyYeHHI0 HOBOI'O 3HAHWS U NPUMEHEHWI0 3HaHUM B Pa3/MYHbIX
yueOHBIX CUTYyalMsIX, a TAK)Ke B peasibHbIX )KU3HEHHBIX CUTYaLUsX, CBA3aHHBIX C O1ooryei.

[IpenveTHbIe pe3ynbTaThl OCBOeHUs yueOHOro mipeamMera «buosnorus» IODKHBI
OTpaXkaTh:

- chOpPMHPOBAHHOCTh 3HAaHUM O MecTe W pPony OWOJIOTWK B CHCTeMe HayyHOTO 3HaHWUS;
(byHKLIMOHAIBLHOM rPAMOTHOCTH UesioBeKa /IJIsi pellieHusi )KU3HeHHbIX TIpobieMm;



- chOpMHUPOBAaHHOCTb ~ YMEHUsI ~ PACKpbIBaTh  COJiep)KaHWe  OCHOBOIIOJIATAOIINX
OMO/IOTUYECKUX TEPMUHOB U TIOHATHMA: >KWU3Hb, KJI€TKAa, TKaHb, OpraH, OpPraHW3M, BH],
TIOTTYJISALUSI, SKOCUCTeMa, OuolieHo3, 6buocdepa; MetabommsM (0OMeH BellleCTB U TIpeBpalljeHre
SHEeprum), romMeoctas (camoperyisiiusi), 6ruocuHTe3 Geska, CTPYKTypHasi OpraHMW3alusi >KUBBIX

CHUCTeM, JMCKPETHOCTb, CaMoperyJsLys, CaMOBOCIIPOM3Be/leHre (penpopykuys),
Hac/1e[[CTBEHHOCTb, W3MEHYMBOCTb, SHEPro3aBUCUMOCTb, POCT W pa3BUTHE, YPOBHeBas
OpraHu3aLys;

- cChOpMHUPOBAHHOCTL ~ YMEHUs]  pacKpbIBaTh cofiep>kaHue OCHOBOIIO/IaTatoIIUX
OMOJ/IOTHUECKUX TEOPHM U TMIOTe3: KJIeTOYHOH, XPOMOCOMHOM, MyTallMOHHOM, 3BOJTFOIIMOHHOM,
TIPOUCXOXK/IEHUS )KU3HU U Ue/lIOBeKa;

- c(hOpMHUPOBAHHOCTb YMEHHSI PaCKpbIBaTh OCHOBOTIO/IAraroliye OHOIoruueckie 3aKOHbI U
3akoHoMepHOcTH (I'. Mengensi, T. Moprana, H.. BaBunoBa, 3. I'ekkensi, ®@. Mrosinepa, K.
bapa), rpaHulibl UX IPUMEHUMOCTH K >KUBbIM CUCTEMaM;

- puoOpeTeHre OMbITa TPUMEHEHUs OCHOBHBIX METOJJOB HAyYHOrO TIO3HAHUS,
WCTIONb3YeMbIX B OHMOJIOTHM: HAOJIIO/IeHUsT U OTIMCAHUS >KUBBIX CHCTEM, TMPOLECCOB U SIBIEHUH;
OpraHu3aIvy U MPOoBeleHUs] OM0I0ruYeCcKoro SKCIIePUMeHTa, BhIIBV)KEeHHSI TUTIOTe3, BLISBIEHUS
3aBUCUMOCTH MEXy WCCIeAyeMbIMU BeTMUMHAMH, OOBSICHEHUS TIOJyYeHHBIX pe3y/bTaTOB U
(dhopmyiMpoBaHUs BLIBOZIOB C UCII0/Ib30BaHUEM HayUHBIX TTOHSITUH, TeOPHI 1 3aKOHOB;

- c()OpMUPOBAaHHOCTb yMEHUsI BbIZIEJIATh CYI[eCTBEHHbIe TIPU3HAKKW BHPYCOB, KI/IETOK
MpOKapuoOT M 3yKapuoOT; OJHOK/IeTOYHbIX W MHOTOK/JeTOUHbIX OpraHW3MOB, BH/IOB,
OUOTreo1IeHO30B M 3KOCHUCTEM; OCOOEHHOCTH TMpolleccoB OOMeHa BeIeCTB W TIPeBpalleHHUs
SHepruM B KieTke, ()OTOCHMHTe3a, TIaCTUUECKOr0 M JHEpreTHUeCcKoro obMeHa, XeMOCHHTe3a,
MHUTO3a, Mei03a, OIJIOAOTBOPEHHsl, Pa3BUTHS U Pa3MHOXKEHUs], WUHJUBUAYaJbHOTO pa3BUTUS
opranu3ma  (oHTOreHe3a), OopbOBI  3a  CyIIeCTBOBaHWEe, eCTeCTBEHHOrO  0TOopa,
BUZI000pa30BaHusi, MPUCITOCOO/IEHHOCTH OPraHU3MOB K cpefie 00UTaHusI, BIUSIHUAS KOMIIOHEHTOB
9KOCHCTeM, AaHTPOMOTeHHbIX HW3MeHEeHUM B 3KOCHMCTeMax CBOeld MeCTHOCTU, KPYroBOpOTa
BeIIleCTB U MpeBpallleHue SHepruu B buocdepe;

- cOpMHUPOBAaHHOCTL yMEHUsI TIPUMEHSITh IIO/lyUeHHble 3HaHUS [/ OOBSICHEHUS
OM0J/IOTHUeCKUX MPOLIECCOB U SIBJIEHUH, /IS TIPUHSATHS TIPAaKTUYEeCKUX PEIIeHUH B TIOBCeIHEBHOU
JKU3HH C 1]eJibi0 00ecrieueHHst 6e301acHOCTH CBOETr0 3/10POBbsI U 3/[0POBbSI OKPY>KAIOIIUX JIIO/IeH,
cobmofieHnst  370poBOro oOpa3a >KW3HM, HOPM T'DaMOTHOTO TIOBEJeHUs B OKpY’KaloleH
TIPUPOJIHOM Cpejie; TIOHMMaHWe HeoOXOAMMOCTH HCIIO/b30BaHUSI [JOCTHKEHUM COBPEMEHHOU
010JIOTHHM ¥ OMOTEXHOJIOTHH /ISl Pal[iOHAILHOTO TTPUPO/I0TI0/Ib30BaHMS;

- chOopMHpPOBAaHHOCTL ~ YMEHHUSI ~ pelllaTb  OHOJIOTHYECKHe  3aJj[aui,  COCTaBJSThb
reHOTUIMUeCKUe CXeMbl CKpeIUBaHWs [Jisi pPa3HbIX THIIOB HaC/AelOBaHUsl TPU3HAKOB Y
OpraHU3MOB, COCTaB/ISITb CXeMbl TlepeHoCa BelleCTB U SHepruu B 3KocucTeMax (Lieru MUTaHUS,
TMUILLEBbIE CETH);

- c(hopMHpPOBAaHHOCTL yYMEHU KPUTHUECKH OLleHHWBaTh WHGOpPMAI[HUI0 OHOIOrHdYecKoro
Cojiep)KaHusi, BKJIIOUAIOIIYIO0 TICeBIOHayuYHble 3HAHWS W3 Pa3/IMUHbIX MCTOYHUKOB (Cpe/cTBa
MaccoBOM HH(OpMaLMM, HAay4YHO-TIOMYJISIpHble MarepHuasbl); WHTEpPIIPETUPOBAaTh ITUUECKUe
aCIeKThl COBPEMEHHBIX UCC/IeZIOBaHUM B OMOIOTHY, MeIUI[He, OMOTeXHOIOTUH; PACCMaTPUBATh
ryi06asibHBbIe IKOI0OrMUecKue rmpobeMbl COBpPEMEHHOCTH, (POPMHUPOBAThL TI0 OTHOIIEHUIO K HUM
COOCTBEHHYIO TTO3UIIHIO;

- chopMHpPOBAaHHOCTL yYMEHUM CO37jaBaTh COOCTBEHHbIE TIMChbMEHHbIE U  YCTHBIE
coo01rieHrsT Ha OCHOBe OWOIOTMYeCcKON WH(OPMAIMK W3 HEeCKOJbKMX HUCTOUYHWUKOB, TPaMOTHO
WCTI0/Tb30BaTh TIOHATHUMHBIN arirapat OMo/Ioruu.



2. CTPYKTYPA U1 COAEPXXAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro Harpy3KH 1 BU/IbI YUeOHOro padoThl

Koauuecmeo
Bup yuedHOro padoTsI
yacos
O0Bém o0pa3oBaTe/IbHOM HAarpy3KH 152
Bcero 3aHarui 144
B TOM YHCJIE:
sabopaTopHbie pabOThI U TTPAKTHUECKHE 3aHSTHS 46
*[IpodeccuoHaTbHO-OPHEeHTHUPOBAHHOE cojiep>kKaHue (copepxaHue 21
MPUKJ/IA/{HOT0 MOAYJIsA)
KoHcynbTauuu 2
JK3aMeH 6
dopma npomexcymouHoli ammecmayuu — 3k3ameH (2 cemecmp)




2.2. Temamuueckutl nj1aH u codepcaHue yue6Hozo npedomema O/1.13 Buosozusn

O0beMm, akaa. | @opvupyemble | YpOBeHb
4 /B TOM ooIue 0CBOCHHUA
yHcie B u
HaumeHoBaHue Copep:xkanue yueOHOro MaTepuasia 4 opMbl opraHu3anuu ¢opme npodeccroHanb
pas/iesioB 1 TeM AesiTe/IbHOCTH 00yUYaromuxcs NMPaKTUYeCKO HbIe
174 KOMIIeTeHI[HH
MOATOTOBKH,
aKaj 4
1 2 3 4 5
Tema 1. buosiorus Kak Hayka 3
Copep:xaHue yueOHOro MaTepuasa
1. Buonoeus kak Hayka. CBsi3b OMOOTHUY C 00IIIeCTBEHHBIMU, TEXHUUECKUMHU
Y JpPYTrMMH eCcTeCTBeHHbIMH HayKamH, (puiocodueld, STUKON, 3CTETUKON U
1.1. BUOJOTMS KaK HayKa npaBoM. Posie 1 MecTo G6uosiorny B CbOpMHpOBaHHHUCOBPEMEHHOﬁ Hay4HOU
KapTWHbI MHpa. 3HaueHWe OHoO/OrMUecKWx 3HaHWM. Mcropusi GuoJOTHM. 1 1
3HaueHWe LMTONIOTUM /s Pa3BUTHS OWOJIOTMM W TI03HAHUS TIPUPOJBL
MeToAbl LIUTO/IOTUU: MUKPOCKOMHUSI, XpoMaTorpadusi, 3/1eKTpodopes, MeTo/, OK 02, OK 05,
MeueHbIX aToMoB, auddepeHIManbHOEe 1eHTpUdYTUpOBaHUe, KyabTypa OK 07, OK 08,
K/eTokK. CrcTeMa OMOIOrMUeCKUX HayK. OK 09
2. Memoobl no3HaHus dcueoli npupoobl (HaboJeHue, 3KCIepUMeHT,
omnucaHue, W3MepeHue, KiacCU(UKalys, MOJenMpoBaHUe, CTaTUCTUUecKas 1 1
1.2. MeTonbl MO3HAHUS o6p360TKa JAHHBIX)
>KUBOU MPUPO/IbI
JlabopaTopHbIe paboThl M MPAKTHYECKHE 3aHATHUS
3. [1/p Vicrionb3oBaHue pa3nuyHBIX METO/I0B TIPH M3yUeHUH OMOJIOTHUeCcKUX 1 3
00BEKTOB
Tema 2. JKuBble CHCTeMBI H MX OpraHu3aiys 2

2.1. Buonoruueckue

Copep:xaHue yueOHOro MaTepuasa
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CHUCTEMBI, IMPOLECChI U UX
Hn3yyeHue

4-5. PasHoobpasue 6uocucmem. OpraHu3auys OHOJIOTUUECKHUX CHCTEM.
YpoBHU opraHu3saruu buocucrem: MOJIEKY/ISIPHO-T€HeTUYeCKUM,
OpraHOU/IHO-KJIeTOUHBIH, OpraHU3MeHHbIH, TOMY/IALIMOHHO-BUIOBOM,
9KOCUCTeMHbINA (buoreorieHoTHUeCKHid), 6rocdepHblii. Hayku, msyuaroiye
Oouronornueckre 06BEKTHI Ha PA3HBIX YPOBHSX OpraHW3anuu »ku3Hu. OO1jas
XapaKTepyucTHKa  >KM3HM, CBOMCTBAa JKMBBIX  cucTeM. [Iporecchl,
TIpouCXosIIye B OMocrucTeMax.

JKuBble cuctembl (0MOCHCTEMBI) Kak MpeaMeT u3ydeHus 6uosnorun. Otmurie
JKUBBIX CUCTEM OT HeOpraHM4eCKOW MPUPO/bI.

CpoiictBa OwocucteM W uxXx pasHooOpa3ue. YPOBHM OpraHu3aruu
OMOCHCTEM: MOJIEKY/ISIPHBIN, OPraHOWAHO-KIeTOUHbIM, OpraHW3MeHHBIH,
MOMYJIALIMOHHO-BU/JOBOM, 5KOCHUCTEMHBIMN (buoreoreHOTHUECKHUT),
O6urochepHbIi.

OK 02, OK 05,
OK 07, OK 08,
OK 09

Tema 3. XuMHUueCcKHil COCTaB U CTPOeHHe KJ/IeTKH

14

3.1. X¥MHUUeCKHH COCTaB
KJIeTKU.

*[IpocpeccuoHanbHO-opueHmMuUpo8aHHoe codepoicaHue (codepoicaHue
NPUKAAOHO20 MOOY/51)
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* 6. Knemka — cmpyKmypHO-(pyHKYUOHA/IbHASI eOUHUYa Jcueozo. Victopus
OTKpBITUS KaeTkh. Paboter P. I'yka, A. JleBenryka. Knetounas teopus (T.
[IIBanH, M. IlneiineH, P. BupxoB). OCHOBHbIE MOIOXKEHUS] COBPEMEHHOU
K/IETOUHOU TEeOpHH.

MeTtoibl  MOMEKY/ISPHOW W KJIETOYHOW  OWOJIOTMM:  MUKDOCKOIHS,
xpomarorpadus, 3/1eKTpodopes, MeTO/ MeueHbIX aTOMOB,
mubdepenianbHoe  11eHTpUGyTrMpoBaHWe, KYJbTUBHMDOBaHHWE  KI/IETOK.
N3yueHne  GUKCUPOBaHHBIX  K/IETOK.  JJIeKTPOHHash  MUKDPOCKOTIMSI.
KondokanbHasi Mukpockomnus. ButanbHoe (TPH)KU3HEHHOE) U3yueHUe
KJIETOK.

OK 02, OK 05,
OK 07, OK 08,
OK 09

3.2. Bogau
MUHepaJIbHble BellecTBa

*7. XIMAUYECKWI COCTaB K/IeTKU. XMMHUYEeCKHe 3/IeMEeHThI: MaKpO3JIeMeHThI,
MUKpO3/IeMeHThl. Boda u muHepabHble ewjecmad. PU3NKO-XUMUUeCKHe
MpOLIeCChl, TPOTeKarole B JKUBbIX cucTeMaxX. DyHKIUU BOAbI U
MHUHepasbHBIX BellleCTB B KieTke. [Tofep)kaHre ocMOTHYeCKOro OasaHca.
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*8-9. Bbenku. CocTtaB U cTpoeHHe 0elKOB. AMHMHOKUC/IOTHI - MOHOMEPHI

. OK 02, OK 05,
OenkoB. HeszameHMMble ¥ 3aMeHMMble aMHUHOKUCIOTBI. AMWHOKHUC/IOTHBIN
3.3. benku. CocrtaB u o OK 07, OK 08,
COCTaB. YPOBHU CTPYKTYpbI Oe/IKOBOW MOJeKy/bl (TlepBUYHasi, BTOPUYHas,
cTpoeHue OesKoB N OK 09
TpPeTUYHAasi U UeTBePTHYHAs CTPYKTypa). XUMHUECKHe CBOWCTBA OEJTKOB.
buonornueckre GyHKLHHU OeKOB.
*10. dDepmeHmbl - OGuosoruueckue Katanusatopbl. CTpoeHue (epmeHTa:
aKTUBHBIN 1IeHTp, cyOcTpaTHas crietiuduuHocTb. KodepmeHThl. BUTaMUHBLL
3.4. ®epMeHTHI - OTnnuusi pepMeHTOB OT HEOPraHWUeCKUX KaTau3aTOPOB. OK 02, OK 05,
OK 07, OK 08,
Ouosioruueckre
JlabopamopHble paGombl U npakmMuyeckue 3aHssmust OK 09
KaTa/n3aTopkl
*11. JI/p. VI3yueHue KaTanUTUUYeCKOW aKTHBHOCTH (hepMeHTOB (Ha IpuMepe
aMu/ia3bl WM KaTasiasbl).
*12. Yeneeoobl. MoHocaxapupl, AucCaxapyuibl, OJUrocaxapujibl U OK 02, OK 05,
3.5. YrneBogpl. nomcaxapubl. OOLMIA M1aH CTPOeHUs W (U3MKO-XUMUYeCKHe CBOHCTBa OK 07, OK 08,
yrJ1eBo/i0B. bronornueckue GyHKIUU yT/1€BOOB. OK 09
*13. Jlunuobl. TuapodunbHO-TUApOodoOHBIe cBolicTBa. Kiaccudukaiys
JIUTIU/IOB. Tpurnuiepusbl, dochonunuabl, BOCKH, CTepOU/IbI.
3.6. Jlunuel. buonornueckue ¢yHkIMM aunuaoB. OOIMe CBOMCTBa OHOOTHYECKUX
MeMOpaH - TEKyuecCTb, CNoCcoOHOCTh K CaMO03aMbIKaHHIO,
TMOJ/TyTIPOHULIAeMOCTb.
*14-15. HykneuHosble kuciaombl. IHK u PHK. CtpoeHue HyK/IeMHOBBIX
OK 02, OK 05,
3.7. HykneuHoBble kucaoT. Hykneotugpl. [IpuHiun kommniaeMmentapHocTu. [1paBuno Yapradda. OK 07. OK 08
KUCJIOTEL. Crpykrypa JHK — gBo¥iHas crivpanb. MecTOHaXoX/jeHre 1 O1o/IoruuecKye OI,( 09 ’
dbynkuym JHK. Bugsl PHK. @ynkiuuu PHK B kiieTke.
*16. CmpoeHue monekynbl AT®. Makpospruueckue CBsi3u B MoJsiekyJie ATO.
buonornueckne ¢dyHkimu AT®. BoccTraHoB/eHHble T1epeHOCUUKH, HUX OK 02, OK 05,
3.8. ATD ¢byHkuMM B Kietke.  [lpyrue  Hykneosuarpudocdatrsr  (HTD). OK 07, OK 08,
CekBenvpoBanve [JHK. MeToapl  reHOMHKH,  TPaHCKPUIITOMMKH, OK 09

MIPOTEOMUKH.
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JlabopaTopHbIe paboThl M MPAKTHYECKHE 3aHATHS

*17-18. JI/p «Ob6Hapy>keHue OeIKOB C TIOMOIIbI0 KaUeCTBEHHBIX PeaKIii». 2
19. CmpykmypHas 6uonoeusi: OuOXUMUYecKMe W Ouodu3nueckue
3.9, CrpyKTypHas VCCIe/lIOBaHUS COCTaBa U HpOCTpaHCTfeHHoﬁ CTPYKTYPbl OMOMOJIEKY/I.
61OIOIMs MogenvupoBaHie CTPYKTYpbl U (DYHKIMM OMOMOEKYT U HUX KOMILUIEKCOB. 1
KoMriproTepHbIii  /iM3aliH M OpraHWYecKuid CuUHTe3 OWOMOJIeKYn W UX
HEeTPUPOJHBIX aHAJIOrOB.
Tema 4. CTpoeHue U GyHKIUHU KI1eTKHU 11
4.1. Victopus U MeTO/bI 20. Humosno2us — HAyka o kiemke. KiemouHas meopus - TIpUMep OK 02, OK 04,
V3y4eHUs KJIeTKH. B3aUMO/JeNCTBUS UZlel U (DaKTOB B HAYYHOM IO3HAHMM. MeTo/ibl U3yueHust 1 OK 05, OK 07,
KrnerouHas Teopust KJIeTKHU. OK 08, OK 09
21-22. Knemka Kak yenocmuas xcueas cucmema. OO11ye TPU3HAKU KIETOK:
3aMKHyTass Hapy)KHass MeMmOpaHa, Monekynbl [THK Kak TreHeTHUYeCKUi
arrapar, CuctemMa CUHTe3a Oesika.
4.2. KneTka Kak Turel K/IETOK: JyKapyuoTHuUecKas U TpoKapuoThueckas. OcobeHHOCTH
1[e/I0CTHas XUBast CTpOEHUsI TIPOKapUOTUUecKoW KieTKu. KreTouHasi cTeHKa OaKTepuid. 2
cucreMa CTpoeHue >5yKapuoTUuecKoW KiaeTKh. OCHOBHbIe OT/IMUMS PACTUTE/IbHOM,
JKUBOTHOW W TPUOHOM KieTKU. I[ToBepXHOCTHbIe CTPYKTYphl KI/I€TOK -
K/IeTOYHasi CTeHKa, TJIMKOKANIWKC, MX (yHKUun. [Tna3mMaTrueckass membpaHa,
eé CBOMCTBA U (DYHKLIUU.
4.3. CtpoeHue 23. CmpoeHue u (YHKYUOHUpPOBAHUE  3YKApUOMUUECKOU  K/aemku. 4

9yKapuOTUUeCKOW K/IeTKU

[TnasmaTuueckass MembpaHa (ria3manemMma). CTpPyKTypa Ila3MaTHUeCcKOM
MeMOpaHbl. TpaHCIIOPT BelleCTB uepe3 TuIa3MaTUYeCKyl0 MeMOpaHy:
naccuBHbIN (qubdy3us, oberuéuHas quddy3us), akTUBHBIN (TIepBUYHBINA U
BTODUYHBIA aKTUBHBIA TPAHCTOPT). [lo/ynpoHUIaeMOCTb MeMOpaHBbI.
Pabora HaTpuii-KaJHMeBOr0 Hacoca. JHAOLMTO3: THHOLMTO3, (aroiuTo3.
Ok3o1uTo3. KnerouHasi creHka. CTpyKTypa U (PyHKLMM KJIeTOUHOW CTeHKH
pacTeHuii, rpuboB.

24-25. CmpoeHue U (pyHKYUOHUpOBAHUE 3yKApuomuuyeckoll Kjiemku.
Hwutomuiazma. L{uto3osb. LlutockeneT. [IBrwkeHre UTOIIa3Mbl. OpraHou/bl
k1eTkd. OHOMeMOpaHHbIe OpPraHOM/bI KJIETKH: SHZOIIa3MaThdecKasi CeTb
(BIIC), anmapar T'osbgkKu, J/U30COMBI, MX CTpOeHHWe U (YHKIMM.
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B3auMocBsi3b  OZHOMeMOpaHHBIX ~ OpraHouoB  KiaeTku.  CTpoeHue
TPaHy/ISIPHOTO PeTHKyayMa. MexaHu3M HampasneHusi OenkoB B OIIC.
CuHTe3 pacTBOpuUMBIX OenkoB. CHHTe3 K/IeTOUHbIX MeMOpaH. ['magkuid
(arpany/isipHBINA) 3HAOMIa3MaTUUECKUI peTuKy/IyM. CekpeTopHast (PyHKLIMsS
anmapata ['onbmxku. Mopudukaiuss Oe/lKoB B amrapaTe [ 'OJIbIHKH.
CoptupoBka 6esikoB B ammapaTe 'oyib/ku. TpaHCTIOPT BeIeCTB B KIIETKE.
Bakyosy pacTuTe/ibHbIX KNneTok. KneTouHnslii cok. Typrop.
[TonyaBTOHOMHBIE ~ OpPraHOW/bl  K/JeTKW: MHUTOXOHJDUM,  TJIaCTUABI.
[TpoucxoxzaeHnre MHUTOXOHApUM u  tuiactua.  Cumbuorenes  (K.C.
MepexxkoBckuid, JI. Maprynauc). CTpoeHue W (QPYHKLUU MUTOXOHAPUN U
N71acTUf, [TepBuuHbIe, BTOpUYHbIE u CII0KHbIe TI1aCTU/bI
(OTOCUHTE3UPYHOIIUX 3YKapuorT. X10porIacTsl, XPOMOIL/IACTBI,
JIEWKOI/IaCThI BBICIIIUX paCTeHUM.

HemembpaHHbie opraHow bl KieTKu CTpoeHHe U (DYHKIMM HeMeMOpaHHbIX
OpraHouZioB  KieTku. Pubocombl.  TIpoMexyTouHble  (puiaMeHTHI.
MukpoduiameHTbl. AKTUHOBble MUKPOGUIaMeHTbl. MpblilieuHble KIeTKHU.
AKTHUHOBbIE ~ KOMIIOHEHTHI ~ HEMBIIIeUHbIX K/IeTOK. MHUKpPOTPYOOUKH.
Knerounsii 1eHtp. CTpoeHWe W [BWKEHHE >XTYTUKOB U PeCHUYEK.
MukpoTpybouku 1uToria3Mbl. IleHTpuosb. Besku, accolMupoBaHHbBIE C
MUKpOGhUIaMeHTaMHd ¥ MUKPOTPYOOUKaMu. MOTOpPHBIe OeJTKH.

26. CmpoeHue u ¢yHKYuoHUpOBaHuUe 3yKapuomuueckol Kiemxu. S0po.
O6onouka sifjpa, XpOMaTWH, KapuoIla3Mma, S/IPBILIKH, WX CTPOeHHe U
byHKIMKU. AnepHbiii 6e1KoBbIN MaTpUKC. [IpocTpaHCTBEHHOE PACIIO/IOXKeHHe
XpOMOCOM B HHTepdasHOM sifjpe. DYXpOMaTHH U reTepoxpomartvH. benku
XpOMaTHHa — TUCTOHBL. JlMHaAMHKa silePHOM 000/I0UKM B MUTO3e. SlepHbId
TPaHCIIOPT.

Krnetounsie BkitoueHusi. CpaBHUTeIbHAs XapaKTePUCTUKA K/IeTOK 3YKapuoT
(pacTUTe/IbHOM, )KUBOTHOM, TPUOHOM).

JIaGopaTopHbIe padoThl M MPAKTUYECKHe 3aHATHUS

27. J1/p «/3yueHne CTPOeHUS KJIeTOK pas/IMYHbIX OPraHU3MOB».
28. T1/p «3yueHure CBOWCTB KJIETOUHON MeMOpPaHbD».
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29. JI/p «HccnepoBaHve masMoJid3a M Jeljia3mo/iv3a B pPaCTUTETbHBIX
KJIeTKax».
30. [T/p «3yyeHune ABU)KEHUS] IUTOIIa3Mbl B PACTUTE/IbHBIX KJIETKax».

Tema 5. JKusHeeaTe/IbHOCTh K/I€TKH

5.1. O6MeH BelIeCcTB, UK
MeTabo/In3M.
ITnacTrueckuii oOMeH.
doTocuHTe3.
XeMOCHHTe3

*[IpocheccuoHanbHO-OpueHMuUpPOBAHHOE cooepacaHue (codeporcaHue OK 02. OK 05
NPUKAAOHO20 MOQY/51) ’ ’
*31-32. Accumunsayus u ouccumuisayuss — 08e CMOpPOHbl Memabonu3ma. OK 07, OK 08,
Turel oOMeHa BeIecTB: aBTOTPOGHBIA U TeTepOoTPOHBIA. YyacTHe OK 09

KHC/IOpOZia B 0OMEHHBIX TpoLjeccax.

*33. DHepeemuueckoe obecneueHue Kiaemku: TipeBpalleHue AT® B
0OMeHHBIX TIporjeccax. PepMeHTAaTUBHBIA XapakKTep peakLyil K/IeTOUHOTO
MeTabosim3Ma. depMeHThI, UX CTPOEHHWe, CBOMCTBA M MEXaHW3M JeHCTBUSI.
KodepmenTtsl. OTinuvsi (pepMeHTOB OT HeOpraHWYeCKUX KaTaan3aTOpOB.
Benku-akTUBaTOpPbI U OEMKU-WUHTUOWUTOPLI.  3aBUCUMOCTb  CKOPOCTHU
(epMeHTaTUBHBIX peakLMii OT pa3/WyHbIX (PakTOpoB. IlepBUUHBIN CHUHTe3
OpPraHUYeCcKHX BelleCTB B KJIeTKe.

*34-35. ®DomocuHme3. AHOKCHTeHHBId M OKCUT€HHbI (POTOCHHTE3 Yy
Oakrepuii. CBeTocoOWparolie TUIMEHTHI W TIMTMEHTBl PeaKLMOHHOTO
yeHtpa. Posp xsoporiactoB B mpotuecce (oTtocuHTe3a. CBeToBasg U
TeMHoBasi ¢a3bl. Potogbixanue, C3-, C4- u CAM-tumnbl (poToCUHTE3A.
[TpopykTuBHOCTE (oTOCHHTe3a. BimsHue pasnuuHbiXx (AKTOPOB Ha
CKOPOCTh (POTOCHHTe3a. 3HaueHue (POTOCUHTe3a.

*36. XemocuHmes. PasHoo6Opasue OpraHU3MOB-XeMOCUHTETHUKOB:
HutpuduImpytomye  OakTepud,  Kejne300aKTepuW,  CepobaKTepuH,
BOJIOPOZIHBIe OakTepuy. 3HaUeHHe XeMOCHHTe3a.

5.2. DHepreTuyecKuii
obmeH

*37. DHepeemuueckuli obmeH. AHa3poOHbIe OpraHu3Mbl. Buabl GpoXkeHUs.
[TpopykTel OpOXKEHHST W WX WCIIO/b30BaHUE UeTOBEKOM. AHaspoOHbIe
MHUKPOOPTaHU3Mbl KaK 00beKThl OMOTeXHOIOTUY U BO30yJuTein 6osie3Hei.
A3pobHbIe OPraHU3MBI.

*38. Omanbl 3Hepeemuueckoeo o0b6meHa. IloAroTOBUTeNBHBIA  3Tarl.
I'mikomm3 — OecKUC/IOpoHOe PpaclieryieHne TUIIOKO3bl. buosiornueckoe
OKHC/IeHWe, WIM KJ/IeTOYHOe JbixaHue. Ponb MHUTOXOH[puM B mpolieccax
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Ouosoruyeckoro OkuciaeHus. Llukinueckue peakuur. OKHUCIUTENTBHOE
dochopunpoBanue. DHeprusi MeMOPaHHOTO T'paJjieHTa POTOHOB. CHUHTe3
AT®: pabota nporoHHol AT®-cuHTa3bl. [IpenmyliecTBa a3poOHOTO MyTH
oOMeHa BelljecTB mepesi aHa’pOOHBIM. D(PEeKTUBHOCTb IHEPreTHUUYECKOTO
obOMmeHa.

Tema 6. HacneagcrBeHHast

uH(popMaLUs U peau3anis eé B KIeTKe

6.1. Buocuures Gesnka

39-40. BuocuHme3 6enka. Peaxkyuu mampuuyHo20 cuHme3a. IIpuHIMMI
KOMIUIEMEHTapDHOCTM B peakLUsIX MaTpUYHOrO CHHTe3a. Peanusauys
HacaeACTBEHHOM WH(popMauuu. ['‘eHeTUUeCKuil KO/, €ro CBOMCTBa.
TpaHckpumniuss — MarpuuHbli cuHTe3 PHK. IlpuHIMINBI TpaHCKPUIILIAK:
KOMIIJIEeMEeHTapHOCTh, aHTUIApaslie/IbHOCThb, aCUMMETPUYHOCTh. Co3peBaHUe
matpuunbelx PHK B sykapuoruueckoi kiertke. Hekogupyromme PHK.
TpaHcsisaLus U eé sTanbl. Ydactue TpaHcriopTHeix PHK B 6uocunTese Genka.
YcnoBusi buocunTesa 6enka. KopvpoBanve amuHokucior. Poss pubocom B
buocuHTese benka.

6.2. CoBpeMeHHbIe
Tipe/iCTaBIeHUs O
CTPOEHHH T'eHOB.

41. CoBpeMeHHbIe TIpe/ICTaB/IeHHsI O CTPOeHUH reHoB. OpraHu3aliys reHoMa
y TIPOKapuoOT W 3YKapuOT. Peryssiiys akTUBHOCTU TE€HOB Y TPOKapHOT.
I'uriote3a omepoHa (®. »Kakob, K. MaHo). Moneky/sipHble MeXaHU3MbI
9KCTIIPECCHU TE€HOB Yy 3YKapHOT. Po/ib XpomaTWHA B Dery/siuud paboThl
reHOB. Perysiiiyisi 0OMeHHBIX TIPOLIeCCOB B KiieTkKe. KjieTouHbI romeocTas.

6.3. Heknerounsle
(hOpMBI )KH3HU - BUPYChI

42-43. Bupycbl — Hek/ieTOuHble ()OPMBI >KU3HU M OOJIMTaTHbIE Tapa3vThl.
CTpoeHMe TIPOCTBIX W CJIOXKHBIX BUPYCOB, PeTPOBHUPYCOB, OakTeprodaros.
Kusnennbit 1nukn  JJHK-comepxawmux BupycoB, PHK-cogepxamumx
BUPYCOB, 6akTeprodaros. ObpaTHasi TPaHCKPUIILIMS, peBepTasa, MHTerpasa.
BupycHbie 3abosieBaHusI YenoBeKa, XUBOTHBIX, pactenuit. CITN/, COVID-
19, couuaneHble W MeAULMHCKHWe  1pobseMbl.  IIpoduakTHka
pacrnpocTpaHeHus! BUPYCHBIX 3a00/1eBaHuiA.

Buoungpopmamuka: uimezpayus u axanu3 boabwux maccugos («bigdata»)
CmpyKmypHbix 6uono2uveckux OaHHblX. HaHomexHonoeuu 6 6uosnoeuu u
meduyuHe. IIpoepammupyemble @yHkyuu 6eakos. Cnocobbl O0ocmasku
Jsekapcme*,
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JIabopaTopHbIe padoThl U MPAKTHYECKHE 3aHATHS

44. Jl/p «HabmogeHre MHWTO3a B K/IeTKaX KOHUMKAa KOpeIKa JyKa Ha
rOTOBBIX MUKpOIIperiapaTax»
45. JI/p «3yueHrie XpOMOCOM Ha IOTOBBIX MUKPOIIperiapaTax».

Tema 7. Pa3aMHOXeHHe ¥ MHMBHAYa/IbHOE pa3BUTHE OPraHUu3MOB

10

7.1. JKU3HEHHBIN LUK/
K/eTKU. [lemeHne KIeTKu.
Murto3

46. KaemouHblll YuK/, uau HcUusHeHHbIU Yyuka kKiemku. VIHTepdasza U MUTO3.
[Tponeccel, mpoTekaroLye B UHTep(ase. Perimkanus - peakljisi MaTpUUHOIrO
cunte3a [THK. Ctpoenne xpomocoM. XpOMOCOMHBIM HabOp - KapHOTHIL
[JunnouHblii ¥ TarviouJHbI  XPOMOCOMHble Habopbl. XpoMaTHfpbl.
[JuTosornyeckue OCHOBBI pa3sMHOXKEHWS W WHJAVWBHU/YalbHOTO Pa3sBUTHS
OpraHu3MOB.

47. lleneHue knemku — mumo3s. Craguu mutosa. IIporeccel, nmpoucxogsiue
Ha pasHbIX CTaJusX MUTO3a. bBHOOrMuUecKkuii  CMBICAI  MHTO3a.
[Tporpammupyemasi TOe/b KJIeTKH - arornTo3.

JlabopaTopHbIe padoThl M MPAKTHYECKHE 3aHATHS

48-49. Jl/p. HabmogeHue mMHUTO3a B K/IeTKaX KOHUMKAa KOpEIKa JyKa Ha
TOTOBBIX MUKpONpenapaTax

7.2. ®opmsbl
Pa3MHOKeHUsI
OpraHu3MOB

50. ®opmbl pazMHOJiCeHusi OpaaHu3mos: Oecriosioe U TIOJOBOe. Bwusl
Oecriosioro  pa3sMHOXKEHHUS: JleJieHWe Ha/lBoe, TIIOUYKOBaHHWe. OJHO- U
MHOTOKJ/IETOUHBIX, ~ CIIOpOOOpa30BaHKWe, BereTaTMBHOE  Pa3MHOKEHHeE.
VickyccTBeHHOE KIOHMPOBAHWE OPraHWU3MOB, €r0 3HAueHWe /i CeJIeKI[UH.
[Tosi0BOE pa3MHOyKeHUe, ero OTJANUusi OT becrosnoro.

7.3. Melio3

51-52. IlosoBoe pa3mHOXeHHe. IlosioBble KiIeTKHM, WIA raMmeTel. Melos.
Craguu wmeliosa. IloBesmeHue xpomocom B Melo3e. KpoccuHrosep.
bronornuecknii CMbIC/I Mero03a Y II0JI0OBOrO rporecca. Meros u ero MecTo B
JKU3HEHHOM LIMKJIe OPTaHHU3MOB.

7.4. Obpa3oBaHue U
pasBUTHeE T0JIOBBIX
K/1eTOK. OII0f0TBOpeHne

53. O6paszoeaHue u pasgumue noao8bIX Kiemok. OnjiodomeopeHue.
lameToreHe3 - mporiecC 00pa30BaHUsI TIONOBBIX K/I€TOK Y JKMUBOTHBIX.
[TosoBbIe >Keyie3bl: CeMEHHWKM W SIUUHUKA. OOpa3oBaHWe U pa3BUTHE
TM0JIOBBIX KJIETOK - raMeT (CrepMaTro30U[l, SHLeK/IeTKa) - criepMaToreHe3 U
ooreHe3. OcoOeHHOCTH CTPOeHWs SWIEK/IIETOK W CIIePMaTO30M[0B.

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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OmnofoTBOpeHue. [lapTeHoreHes.

JIaGopaTopHbIe pad0Thl M MPAKTHYECKHE 3aHATHUS

54. Jl/p U3yueHue CTpOeHHs TIOJIOBbIX K/JETOK Ha  T[OTOBBIX

1
MUKpoOIpenaparax
55. HMHOusudyanbHoe paszeumue (OHmMozeHe3). OMOPUOHATbHOE pa3BUTHE
(omOpuorene3). Jrambl 3MOPUOHANILHOTO Pa3BUTHS Y TM03BOHOUHBIX
JKUBOTHBIX: [Ipo0JieHHe, TacTPy/slusi, opraHoreHe3. [TocTamOpuoHanbHOE
7.5. UHpuBuyanbHOe AP ’ Py/IALHA, Op p
pa3Buthe. THIBI TIOCTIMOPUOHANLHOTO pPAa3BUTHS: TIPSMOE, HeIpsMoe 1
pasBUTHE OPraHu3MOB
(inunHOYHOe). BrusiHWe cpeAbl Ha pa3BUTHE OPraHM3MOB; (AKTOPHI,
criocoOHble BbI3bIBaTh BPOXK/AEHHBIE YPOJCTBA. POCT U pa3BUTHe pacTeHW.
OHTOreHe3 LIBETKOBOI'O PAaCTeHUs: CTDOEHUE CeMeHH, CTa/Iuy Pa3BUTHSL.
Tema 8. Hac/ieCTBeHHOCTb M U3MEHUYUBOCTb OPraHU3MOB 33
56. Ilpedmem u 3adauu 2eHemuku. VICTOpusi pa3BUTHS TeHETUKU. Posb OK 01, OK 02,
LIUTOJIOTUY Y SMOPHOJIOTUY B CTAaHOB/IEHUU reHeTHKU. BKiasi poccuiicKux u OK 04, OK 05,
8.1. 'eHeTHKa - HayKa O i
3apyOe)KHBbIX YUEHBIX B pa3BUTHE TeHETUKU. MeToAbl T'eHEeTHUKU OK 06, OK 07,
Hac/ie[ICTBEHHOCTU U . . - 1
(rubpuI0/IOTUUECKNY, [UTOTeHEeTUYEeCKU, MOJIeKY/ISIPHO-TeHeTHUeCKHUH). OK 08, OK 09
V3MEeHUYUBOCTU
OcHOBHblE ~ TreHeTMYeCKMe  TMOHATUS.  [‘eHeTHueckasi ~ CUMBOJIMKA,
WCIIO/Ib3yeMasi B CXeMax CKpellMBaHuM.
57-58. 3akoHomepHOocmu Hacned008aHuUsi NpPuU3HAKO8, YCTaHOBJAeHHble [
8.2. 3aKOHOMepHOCTH
TR OBANS MeHienieM. MoHo2ubpuoHoe ckpewjusaHue. 3aKOH eqUHOOOpa3ust THOPU/IOB
H
. I/I3H'E<:1KOB nepBoro mnokojeHus. IlpaBuio [AOMMHMpOBaHHMS. 3aKOH paclieryieHus 2
P ’ npusHakoB. ['mmore3a  uucTtoThl ramer. IlosHoe U HemoJsiHOe
yCTaHOBJ/IEHHbIE
JOMUHHPOBaHHUe.
[""Mengenem.
JIabopaTopHbIe paboThI M MPAKTHYECKHE 3aHATHSA
MoHorubpugHoe
CKpeIIHBaHHe 59-62. I1/p. PerieHne reHeTHUeCKUX 3a/1au « MOHOTHOpPHAHOE CKpeIMBaHUe. 4
[TostHOe ¥ HeroJiHOe JOMUHHUPOBaHUEY
8.3. urubpugHoe 63./[ucubpuoHoe  ckpewjugaHue. 3aKOH He3ABUCUMO20 HACAEO08AHUS 1
CKpelljMBaHHe. 3aKOH NPU3HAKO8.
He3aBUCUMOT0 64. [JumozeHemuueckue 0CHO8bl OU2UOPUOHO20 CKPeUJUBAHUS. 1
Hac/e[0BaHUs NPU3HAKOB | 65. AHanusupyiouwjee ckpewjusaHue. VIcrosnb30BaHre —aHaJIW3UPYIOLIEro
CKpeIMBaHUs /IJIs OTpeie/ieHNsi TeHOTUIa 0Co0u. 1
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JlabopaTopHbIe paboThl M MPAKTHYECKHE 3aHATHS

66-69. I1/p. PelnieHue reneTuecKrx 3azau «/JuruOprgHOe CKpelrBaHue»

8.4. CueruieHHOe
HacjeloBaHUe IPHU3HAKOB

70-71. CyennenHoe HacnedosaHue npusHakos. Pabora T. MopraHa mo
CLIeIVICHHOMY Hac/e/loBaHUI0 TreHOB. HapylieHue cuervieHusi reHOB B
pe3yJjibTaTe KpPOCCHHIOBepa. XPOMOCOMHasl TeOpHsi Hac/eJCTBEeHHOCTH.
['eHeTHMYECKHE KAPTBhI.

JIaGopaTopHbIe pad0Thl M MPAKTHYECKHE 3aHATHUS

72-73. Jl/p. V3yueHue pe3yIbTaTOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpelllMBaHusl y P030(u/Ibl Ha TOTOBBIX MUKpOIMperapaTax.

8.5. 'enetuka moa.
Hacnenosanue
TPU3HAKOB, CLIETIJIEeHHBIX
C TIOJIOM.

74-75. I'eHemuka nosna. XpOMOCOMHOe ompejejeHue Ioja. AyTOCOMbI U
TI0JIOBbIe  XPOMOCOMBI. ['OMOrameTHble U TreTeporaMeTHble OpPraHU3MBI.
HacnefioBaHue NpU3HAKOB, CLIETIJIEHHBIX C TTOJIOM.

JIabopaTopHbIe padoThl M MPAKTHYECKHE 3aHATHUS

76-79. Il/p. PeieHue reHetruueckux 3azau «HacnemoBaHue IIpU3HAKOB,
CL{eTIJIEeHHBIX C 10JIOM»

8.6. I3MeHUMBOCTb.
HenacnencteenHas
V3MEeHUYUBOCTh

80. HM3meHnuusocmb. Buobl  u3meHuugocmu: HeHaCJe[CTBeHHass W
Hac/ieqCcTBeHHas. Posib  cpefibl B HeHacC/e[CTBEHHOW W3MEHUHMBOCTH.
XapakTeprcTuka MoaudrKal¥oOHHONW U3MeHUMBOCTH. BapualiMoHHbIM psij U
BapuallMoHHasi KpuBas. Hopma peakiy TmpusHaka. KonuuecTBeHHbIE U
KaueCTBeHHble  TPU3HAKMW U  uX HopMma  peakuuu. CBoiicTBa
MOAMGbHUKALIMOHHON N3MEeHUUBOCTH.

JIaGopaTopHbIe padoThl M MPAKTUYECKHE 3aHATHUS

81. JI/p. W3yuenue MoOAUGDHUKALIMOHHON W3MEHUMBOCTH, IIOCTpOEHHe
BAapUALIMOHHOTO Psi/ia U BApUALIMOHHOW KPUBOM.

8.7. HacnencrBeHHast
U3MEeHUUBOCTh

82-83. HacaeocmeenHas, uau 2eHomunuyeckasl, U3MEHYUBOCMb.
KomOuHaThBHasi W3MEHUYMBOCTh. Mel03 W TI0JIOBOM TIpPOIleCC - OCHOBA
KOMOWHATUBHOM M3MEeHUYHBOCTH. MyTanmonHas M3MEHUMBOCTb.

Krnaccudukaiyss MyTalivii: reHHble, XPOMOCOMHbIe, TeHOMHbIe. YacToTa u
MIPUUMHBI MyTaluii. MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B
Hac/ie/ICTBeHHOMU W3MEHUMBOCTHU H.N. Basunogsa. BuesinepHas
HacaeCTBeHHOCTb U U3MEHUMBOCTb.
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JIabopaTopHbIe paboThl M MPAKTHYECKHE 3aHATHS

84. JI/p. AHanu3 myTaLui y Apo30¢uibl Ha FOTOBBIX MUKpOIIperapaTax

8.8. 'eHeTHKa Ue0BeKa

85-86. I'eHemuka wuenoseka. Kapuomun uenoeeka. OCHOBHble MeTO/bI
TeHEeTUKU UejI0OBeKa: reHealorMueCKuM, O/IM3HeIOBbIN, LIUTOreHeTUUYeCKuH,
OMOXUMHUUECKUH, MOEKYIsIpHO-TeHeTHuecKuii. COBpeMeHHOe ormpejiesieHue
reHOTUIa: TI0JIHOTeHOMHOe CeKBeHUpOBaHWe, TeHOTUITMPOBaHWe, B TOM
yrcie ¢ nomorteio [TI[P-ananu3a. HacnencrBeHHble 3a00/1€BaHUS YeOBeKa:
reHHble 0oje3HH, 0OMe3HW C HaC/IeJCTBEHHOW IpeApacrioioKeHHOCTHIO,
XpOMOCOMHbIe  6osie3Hn. CoMaTHUeCcKWe U TeHepaTUBHbIE MYTal[|H.
CrBOMOBBIe K/I€TKU. [IpUHIUIIBI 30pOBOr0 0Opa3a >KW3HM, AUAarHOCTHKH,
NIPOMU/IAKTUKN U JIEUeHUS] TeHETUUeCKUX Oosie3Hel. MeMKo-reHeTUuecKoe
KOHCYJIbTUDOBaHHe. 3HaueHue Me/IULIMHCKON TeHeTHKU B TIpe/j0TBpallieHUH
Y JIeUeHUH FeHeTUUYeCKUX 3a00/1eBaHuii yeloBeKa.

JIabopaTopHbIe padoThl U MPAKTHYECKHE 3aHATHS

87-88. I1/p CocraByieHue ¥ aHa/IU3 POJOC/A0OBHBIX YesloBeKa

Tema 9. Centekijusi opranu3mMoB. OCHOBBI OMOTeXHOIOTHH

9.1. Cenexuus Kak HaykKa
Y TIpoLjecc

89. Cenekyusa Kak Hayka Uu npoyecc. 3apoXxAeHue CeJieKUUA U
JoMectukaius. YueHue H.M. BaBuwioBa 0 LieHTpax IPOMCXOXKAEHUS U
MHOTr000pasusi Ky/JIbTYPHbIX pacTeHUi. LIeHTpbl IPOMCXOXKAEHUS JOMAIIIHUX
JKUBOTHBIX. COpT, NOpPO/ia, LITAMM.

9.2. Metobl 1
JOCTYKeHUsT CesleKLUn
pacTeHul 1 XKUBOTHBIX

90-91. CoepemeHHble MemoObl ceaeKyuu. MaccoBbIi U WHAUBU/Yya/lIbHbIN
oTOOpPBI B CeMeKIMM pACTeHWHd U >KUBOTHBIX. OIlleHKa 3KCTepbepa.
biu3kopo/icTBEHHOe — CKpell[iBaHWe — UWHOpuUAMHr. YucTass JUHUSL.
Ckpel[uBaHWe UHCTBIX JIMHWM. ['eTepo3uc, wmm THOpPUAHAs CHIa.
HepopacTtBeHHOe cKpelijiBaHue - ayTOpuguHr. OTAanéHHas ruOpuAn3aus u
eé ycrexu. VICKyCCTBeHHBIM MyTareHe3 W TIOJIyYeHHE TOJUIIIONU/OB.
JocTmwkeHust ceieKI[MY PaCTeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

JIabopaTopHbIe padoThl M MPAKTHYECKHE 3aHATHS

92-93. Okckypcus «OcHoBHble MemoObl U OOCMUdiCEHUS CeAeKyuU pacmeHull
U JicueomHbiX (Ha CeNeKIMOHHYIO CTaHI[MIO, TIJIeMeHHYI0 depmy,

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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COPTOMCITbITAaTe/IbHBIA YYacTOK, B TeIUIMYHOE XO3sCTBO, JiabopaTopuio
arpOyHUBEPCUTETA UM HAYyYHOTO LIeHTpa)»

9.3. buoTexHo/10rus Kak

94. BbuomexHono2usi KAk ompacab npou3goocmed. I'eHHass WH)KeHepHs.
Otamnbl co3aHuss pekoMOuHaHTHOW [ITHK ¥ TpaHCreHHBIX OpraHHU3MOB.
Knerounas wuHxeHepus. KierouyHele Ky/abTypbl. MHUKPOK/IOHA/IbHOE

OTpac/ib NIPOM3BO/CTBA pa3sMHOKeHue pacTeHuH. KnonnpoBanue BBICOKOTPO/JYKTHBHBIX 1
Ce/IbCKOXO3SIICTBEHHbIX ~ OPraHU3MOB.  JKOJIOTUYECKWe U 3TUUecKue
nipo6siembl. 'MO - reHeTHUeCKH MOAU(UIIIPOBaHHbIE OPTaHU3MBI.
Tema 10. DBo/IIOI{HOHHAsA 0MO/IOrUA 16
95-96. Deomoyuss u memoobl eé usyueHus IlpeATnOCHITKM BO3HUKHOBEHUS
IBOJTIOLIMOHHON Teopuy. DBOIOLMOHHAS TEOpUsl U €€ MeCTO B OHMOJIOTHH.
BnusiHve 3BOJTIOIMOHHON TeOpUM Ha pa3BUTHe OWOJIOTMM U APYTUX HaykK.
CeugerenbctBa 3BosoLMU. [laneoHTosOrMYecKue: MOC/Ie[0BaTe/bHOCTD
TOSIB/IEHHsI BUZIOB B Ta/IEOHTOJIOTMUECKON JIeTOMUCH, TlepexoHble (JOPMBI.
10.1. OBosroLMsA U )
A — buoreorpaduryeckue: cxoAcTBO U pasnuuve (GayH U (op MaTepukoB U 2
OCTPOBOB. DOMOpPUOIOTHYECKHe: CXO/CTBA M pa3vuusi SMOPHOHOB Pa3HbIX
BHUJIOB TO03BOHOYHBbIX. (CpaBHHTENbHO-aHATOMUYECKHe: TOMOJIOTUYHBIE,
aHa/IOTUyHble, pyJUMEHTapHble OpraHbl, araBU3Mbl. MOJeKyIsIpHO-
OMOXMMHYeCKHe: CXOACTBO MEXaHW3MOB HaC/eICTBEHHOCTH W OCHOBHBIX OK 01, OK 02,
MeTaboIMUeCKUX MyTel Y BCeX OPraHu3MOB. 85 82’ 8? 83’
97. 3BeomoyuoHHas meopusi Y. /[lapsuHa. IlpeArnocblIKW BO3HHMKHOBEHUS OK 08’ OK 09’
10.2. ictopust pa3BUTHsl | apBUHM3MA. [IBWDKYILHE CUJIbI SBOJFOLIUM BUAOB 10 lapBuHYy (M30BITOUHOE ’
npe/icTaB/ieHni 00 pasMHOKeHWe TpM  OrPaHUUYEHHOCTHM  pPeCypcoB,  HeoIlpeJenéHHas 1
3BOJIIOLIUN M3MeHUMBOCTb, 60pb0a 3a CyljecTBOBaHHe, eCTeCTBeHHbIN 0TOOP).
CuHretnueckas Teopust 380/iround (CT3) U eé OCHOBHBIE MTOJIOXKEHHUS.
10.3. Bug: kpurepuu u 98-99. MukposBomonust. [Tonmyisauys Kak eJMHULIA BU/IA U SBOTIOL[MU. 2
cTpykTypa. Ilonynsuys | fJagoparopHbie paGoThl M MPAKTHUECKHe 3AHATHS
KaK S/eMeHTapHast 100-101. JI/p. CpaBHeHHe BU/0B 110 MOP(OIOrHUECKOMY KPUTEPHIO 9
eIMHULIA BUJA
10.4. BroKy1lye CUIbI 102.  [Jsudxcywjue cunbl (¢pakmopbl) 380m0yuu  8u00O8 8 npupooe. 1

(a/1eMeHTapHbIe

MYTaHHOHHbIﬁ rnponecc u KOMOWHATHUBHAsA U3MEHUUBOCTb. HOHYJ'IHL[I/IOHHBIE
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(hakTOpBI) IBOJIIOLIUU

BOJIHBI U Aipeiid reHoB. V30/is11Mst U MUTpaLysl.

10.5. EcTecTBeHHbIH

103. EcmecmeeHHblli ombop - Hanpasastowuli (pakmop 38omoyuu. Popmbl

1
oT60p U ero Ghopmel ecmecmeeHHO20 ombopad.
104. TTpucnoco6ieHHOCTh OPraHM3MOB KakK pe3yJbTaT 3BOMIOLMU. [IprMepbl 1
nipucrocobieHnii y OpraHu3MoB.
10.6. Pe3ynbTathl P y op
105. Apomopdho3sl 1 UANOAAANTALIWH. 1
3BOJIIOLINU:
106-107. Bup u BumoobpasoBaHue. Kputepuu Buzga. OcHOBHBIE (DOPMBI
TIPUCITOCOO/IEHHOCTh
ODFAHI3MOB K BU/I000pa30BaHuMsl: Teorpaduueckoe, IKOJIOTHIeCKOe. 2
P JIabopaTopHbIe padoThl M MPAKTHYECKHE 3aHATHS
BUJ000pa3oBaHre —
108-109. JI/p. Ormucanue TpPUCIOCOOIEHHOCTH OpraHu3Ma U eé ’
OTHOCHTE/IbHOT0 XapakTepa
110. Makpossomoyusi. PopMbl 3BOMIOLMU: (pUIeTUUeCKas, JWBepreHTHasl,
10.7. HampaBneHus u KOHBepreHTHasl, mapasuiesibHast. HeobpaTiMOoCTh 9BOJTIOLHN. 1
IyTU MaKpO3BOJIIOLIUU [TpoucxoxmeHue OT HecCleLlMa/JM3UPOBaHHbIX TpeAKoB. [Iporpeccupyroas
cnenyanusanys. AfantyvBHas pajdalysl.
Tema 11. Bo3HMKHOBeHHe M pa3BUTHe )XU3HHU Ha 3eMiie 13
111. Tunome3bl npoucxoxcoeHusi JHcu3Hu Ha 3emie. [loHayuHbIe OK 01, OK 02,
Npe/iCTaB/IeHUs O 3apOXKAEeHUM XU3HU. HayuHble rUnoTessl BOSHUKHOBEHUS OK 04, OK 05,
11.1. NcTopusi )KU3HU Ha
N JKU3HA Ha 3emsie: abvoreHe3z M TaHCTIepMUs. XUMHUeCKasl SBOJIIOLIMSL. OK 06, OK 07,
3emMsie U MeTO/bI eé o
AOvOreHHBI CHHTE3 OpPraHMYeCKHMX BeL[eCTB W3 HeOpPraHMUeCKHX. OK 08, OK 09
y3ydeHus. ['unoressl o 1
OKCIiepyMeHTa/lbHOe MOATBepKJeHrue XUMHUUYeCcKor 3BoJiroLuu. HauvanbHble
TIPOMCXOXKIeHUS KU3HU o
Ha 3enue yTanbl OWonoruyeckod spomormu. I'umoresa PHK-mwupa. dopmupoBanue
MeOpaHHBIX CTPYKTYD U BO3HUKHOBEHHeE TIPOTOK/IeTKU. [1epBble K/IeTKU U UX
5BO/TIOLMSL. POPMHUPOBaHKE OCHOBHBIX I'PYIII )KUBBIX OPraHHU3MOB.
11.2. OcHOBHbI€ 3Tarbl 112-113. Pazeumue d#cuzHu Ha 3emae no 3pam u nepuooam. Karapxeil. 2

3BOJIIOLIMHU
OpraHM4ecKoro Mupa Ha
3emiie, pa3BUTHE KU3HU
10 3paM U TiepuojiaMm

Apxelickasg ¥ TpoTepo3oMcKas 3pbl. Ilameo3olickas spa U e€ Mepuofpbl:
KeMOPHMCKUH, Op/IOBUKCKUH, CUTYPUNCKUM, JIeBOHCKUM,
KaMEHHOYTOJIbHBbIM, IepMCKuM. Me3o30McKag 3pa U €€ T[epuojbl:
TPUACOBBIM, IOPCKWM, MesoBoW. KaliHo30lckass 2pa U €€ Tepuo/bl:
Ta/Ie0reHOBbI, HEOTeHOBbBIN, AHTPOINOT'eHOBBIN. XapaKTepruCcTUKa KiMMaTa 1
reoJIoTHYeCcKUx TporieccoB. OCHOBHBIE 3Tarbl BOJIFOLMM PACTUTENHHOTO U
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JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHHWM U >XUBOTHBIX. llosiBreHwue,
paclBeT ¥ BbIMUPAHUe TPYNI )KUBbIX OPraHU3MOB.

JlabopaTopHbIe pad0oThl M MPAKTHYECKHE 3aHATHS

114-115. I1/p. N3yueHne MCKOMaeMbIX OCTaTKOB PAaCTeHUM U JKUBOTHBIX B

KOJITeKLIHSIX 2
116-117. 3OKckypcusi «DBOJIIOLMSA OpraHUYeckoro mupa Ha 3emse» (B ?
eCTeCTBEHHO-HAay4YHbIM UM KpaeBeaueCKU My3ei)
11.3. CoBpemeHHas
CHCTEMa ODTaHHIeCKOro 118. Cucrema opraHdueckoro Mupa Kak OTpakeHue 3BO/OLMU. OCHOBHbIE 1
M cucTeMaTHUYyeCcKre IPyIbl OpraHu3MOB.
119. Deomoyusi uenoeeka. AHTpornosioruss Kak Hayka. Passurtue
11.4. OBosrouys NpeJCTaB/IeHUd O TPOMCXOXKJEHUM 4YeyioBeKa. MeTozbl HM3y4yeHus 1
yesioBeKa (aHTpororeHe3) | aHtpornoreHe3a. (CXoAcTBa M pa3/Muus uelOoBeKAa W JKUBOTHBIX.
CrcTremMaTrueckoe I0JI0KeHHe YesloBeKa.
11.5. JBrKy1ue CUbl 120. /[dpwkyiiue cumnbl (dakTopbl) aHTporioreHe3a. HacyencTBeHHas
(dakTops) W3MEHUHMBOCTb U eCTecTBeHHbIH oTOop. OOIecTBeHHbIH 00pa3 >KU3HM, 1
aHTponoreHesa M3rOTOBJIEHUE OPY/IUW TPY/ia, MBILIJIEHHE, PeUb.
121-122. OcHo8Hble cmaduu u 8emau 380/HYUU Ye/N08eKa: aBCTPaIONUTEKH,
11.6. OcHOBHbIe CTazuM UesioBeK yMeJbli, qu'IOBEK npsMoxosiui, YenoBek HeaHJepTa/bCKUMH,
SBO/OLIN Ue/IOBeKa UenoBek  pasymHbii.  Haxopxu I/ICKOHEIEI\{I'I:IX OCTaHKOB,  BpeMs 2
CYILIeCTBOBaHMSsI, 00/1aCTh pacrpoCTpaHeH s, 00bEM roJI0BHOTO MO3ra, 00pa3s
JKU3HH, OPY/IUsL.
123. Yenoseueckue pacbl. OCHOBHbIE OObIIME pachl: eBpOIeOHHasI
11.7. YUenoBeueckue pachl | (eBpa3uiickasi), Herpo-aBCTpajiouHasi (3KBaTopuasabHasi), MOHTOJIOMHAs
Y MPUPO/IHBIE ajlanTaliy | (a3UaTCKO-aMepuKaHcKas). YepThl TPUCIIOCOOIEHHOCTH TIpe/CTaBUTe eH 1
yesioBeKa yeJIoBeuUeCKUX pac K yCJIOBUSIM CYILeCTBOBaHUA. ENVWHCTBO uenoBeueCcKux
pac. KpuTuka colpanbHOro JapBUHKW3Ma U pacusMa.
Tema 12. Opranu3msbl U OKpy’Kawluas cpeja 11
12.1. OKosorus Kak 124. Dkonoeusa Kak Hayka. 3afaud U pasfesbl 3KOAOTUU. MeTonbl 1 OK 01, OK 02,
HayKa 3KOJIOTMYECKUX HCC/IeIOBaHUM. OKOJIOThYeCcKoe MUPOBO33peHUe OK 04, OK 05,
COBPEMEHHOT0 YesioBeKa. OK 06, OK 07,

23




12.2. Cpeanl obutaHus U
sKoJsiornuueckre ¢hakTopbl

125. Bkonoeuueckue chakmopbl. Knaccupukayus skono2uueckux ¢pakmopos:
abuoTtrueckre, OMOTHUECKHE U AHTPOITIOTeHHbIe. [[eHCTBUe 3KOTOrHMYecKrX
(hakTOpPOB Ha OpraHU3MBbl.

12.3. AbuoTHUueckue
(hakTOpbI

126. Abuomuueckue ¢akmopbl: CBeT, TemrepaTypa, BIa)KHOCTb.
dotoneproausM. [prcnocobeHnsi OpraHu3MOB K JeMCTBUIO0 aOMOTUUECKUX
dakTopoB. bro/iornueckre puTMbI.

JIabopaTopHbIe padoThl U MPAKTHYECKHE 3aHATHS

127-128. JI/p. Mopdosoruueckrie 0Co6eHHOCTH pPaCTeHUI U3 pasHbIX MeCT
obuTaHus

129. JI/p. BnusHue cBeTa Ha pOCT U pa3sBUTHE YePEeHKOB KoJjieyca

> - OK 08, OK 09
130-131. Buomuueckue chakmopbl. Bugbl OMOTUUECKUX B3aUMOZEUCTBUIA: ’
KOHKYPEHLIUsI, XHWIIIHWUYEeCTBO, CHUMOMO3 W ero ¢opmbel. IlapasuTtusm,
12.4. buotnyeckue Kooreparus, MyTyaiu3sm, KOMMEeHCa/Iu3M (KBapTHpPaHCTBO,
(hakTopbl Hax/ieOHUUeCTBO). AMeHCanu3M, HeWTpaiu3M. 3HaueHHe OMOTHUECKUX
B3aUMOJEMCTBUM  [Ji1  CyIeCTBOBaHMSI OpraHM3MOB B  TPUPOJHBIX
coo011jecTBax.
132. Dkonocuveckue xapakmepucmuku nonynayuu. OCHOBHbIe ITOKa3aTeau
12.5. DKONOrMYeCKIe TIOMYJISILH: YMC/IEHHOCTb, IVIOTHOCTD, POK/8EMOCTb, CMEPTHOCTS, IIPHPOCT,
XapaKTePHCTHKH BHA 1 Murpauus. /IMHaMHKa YMCJIEHHOCTH MONYJ/ISILWW U € peryJasiiusl.
MOMy LMK JIaGopaTopHbIe padoThl M MPaKTHYECKHe 3aHATHUS
133-134. I1/p. [ToACuYéT NJIOTHOCTH MOMYJISILIMM pa3HbIX BUJOB paCTeHUU
Tema 13. Coo01iecTBa ¥ 3K0/I0rHYeCKHe CHCTeMbI
13.1. Coobmectsa 135. Coo01ijectBO OpraHusMoB - OwuorjeHo3. CTpPYKTypbl OHOI[eHO3a:
o BU/IOBasi, MPOCTPAaHCTBeHHas, Tpoduueckas (muiLeBasi). Buabl-4OMUHAHTEI.
OpTaHM3MOB AOBAI, TPOCTD > TPOG (nvuiesast). Bupbi-A OK 01, OK 02,
Casi3u B bUoIIeHO3e. OK 04. OK 05
136. Dkonoeuueckue cucmembl (3kocucmembl). IToHaTHe 00 3KOCHUCTEME U OK 06’ OK 07’
13.2. DKocucremsl 1 buoreotieHo3e. DyHKIMOHA/TbLHBIE KOMIIOHEHTBI SKOCHCTEMBI: TTPOAYLIEHTHI, OK 08’ OK 09’
b

3dKOHOMEPHOCTH HUX
CylieCTBOBaHUA

KOHCYMEHTBI, pefylieHTbl. KpyroBopoT Bell[eCTB U TIOTOK JHEPruM B
skocucteme. Tpoduueckue (TMULLEBble) YPOBHM 3KOCUCTeMbl. [luiijeBble
e ¥ cetd. OCHOBHBIE TIOKa3aTead 3KOCHCTeMbl: OMOMacca, MPOAYKIMSL.
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OKoJlorThyecKMe THMpaMUZbl:  TPOAYKLMM, UWCAEHHOCTH, OHoMacChl.
CBoycTBa  3KOCUCTEM:  YCTOWYMBOCTb,  CaMOpEryJ/sLusi,  pa3BUTHeE.
Cykueccus.

13.3. IIpupogHsie

137. IIpupooHble >sKocucmembl. IDKOCUCTeMbI 036D U peK. IKocucreMa

o 1
9KOCUCTEMbI XBOWHOT'O W/ IIMPOKOJIMCTBEHHOTO Jieca.
138. AHmponoeeHHble 3KocucmeMbl. ATPO3KOCHUCTEMBL. Y POO3IKOCHCTEMBI.
13.4. AuTponoreHHsle buonornueckoe ¥ XO3SICTBEHHOe  3HaueHWe  arpo3KOCUCTEM U 1
59KOCUCTEMBI ypb6o3kocucteM. Bruopa3HooOpa3ue Kak (pakTop YCTOHUHMBOCTH IKOCHUCTEM.
CoxpaHeHHe OHOJIOTMYeCKOro pa3HO0Opa3us Ha 3emiie.
13.5. Buocdepa 139. YueHue B.H. BepHadckoeo o buocgepe. I'paHuULIbl, COCTAaB U CTPYKTypa
" P 6rocdepsl. 2KuBoe BeiriecTBo U ero ¢pyHKuM. OcobeHHOCTH O6roChepsl Kak
ryio0asibHasi 3KocucTeMa . 1
oM r7100a/1bHOM 3KOCHCTEMBI. [IMHaMHueckoe paBHOBeCHe W oOpaTHasi CBSi3b B
buocdepe.
140. Kpyeogopombi eeujecme u Ouo2eoxumuueckue YuKabl 3/1eMeHmos
13.6. 3akoHOMepHOCTH
(yrnepopma, asota). 3oHambHOCTH Ouocdepbl. OCHOBHbIE OWOMBI CYIIIH. 1
CyliecTBOBaHUs brochep
Bo/iHble 6MOMBI.
13.7. YenoseuecTBO B 141. Yenogeuecmeo 6 6uocgepe 3emnu. AHTPOTIOTEHHbIe W3MEHEHHs B 1
6uocdepe 3emu 6uocdepe. I'mobanbHBIE 9KO/IOTHUECKHE TTPOO/IEMBI.
142.  CocywecmgosaHue npupoobl U uenoseuecmeda. CoxpaHeHUe
13.8. CocymiectBoBaHHe | OMopa3HoOOpa3uss Kak OCHOBa ycToWumBOoCcTH  6Guocdepbl. OcHoBa 1
TIPUPO/bI U Ue/IOBeUeCTBa | paljMOHa/IbHOTO yIpaB/ieHusl IPUPOJHBIMU PeCcypcaMy M UX UCI0JIb30BaHMUe.
HoctiwkeHusi 6MOOTUY ¥ 0XpaHa MIPUPO/BbI.
143-144. TuddepeHiupoBaHHbIN 3a4éT 2
HUTroro 144
KoHcyabTanuu 2
JK3aMeH 6
Bcero 3ansaTum 152
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3. YCJ/IOBUA PEAJIMBAIIVN YYEBHOTI'O ITPEIMETA

0/A.13 bUOJIOTUA

3.1. TpeboBaHue K MUHMMA/IbHOMY MaTepHa/IbHO-TEXHHYECKOMY 00eCreueHUIo

Kowmriiekt yueGHoro mebenn KabuHeTa COCTOMT M3 TMOCAIOUHBIX MECT TI0 KOJTUYeCTBY
obyuaroiuxcsi, paboyero Mecta mperojaBaress, y4eOHOro [JOCKU, IIKA(OB [Jisi XpaHEHUs
yuebHOro 060pyZOBaHUSI.

ObopydosaHue yuebHo20 kabuHema:
pabouast JocKa, CTeH/IbI,

TexHuueckue cpedcmea oOyueHust:

VHTepakTUBHAs 10CKA, My/IbTUMEAUNMHBIN ITPOEKTOP, HOYTOYK, 9KpaH.

CpejcTBa oOyueHust:

[Tocobue o e/1eHKI0 KeTOK (MarHUThI), HarIAAHbIe TTOCOOUs (YueOHUKY, OTTIOPHbIE
KOHCIIEKTbI, KaPTOUYKH — 3a/JaHHSsI, TECThI, pa3flaTOYHbINA MaTepran).

3.2. UudopmaniioHHOE 00ecrieueHmne

OCHOBHble UCMOYHUKU:

1. ®epepanmpbiii 3akoH oT 29.11.2012 Ne 273-®3 «O6 obpa3oBanmu B Poccuiickoi
depeparyn».

2. ITpuka3 MunuctepcTBa obpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepkaeHHUn
¢esepasbHOrO rOCyAapCTBeHHOr0 00pa30BaTe/IbHOTO CTaH/japTa Cpe/iHero (M0JHOro) 0611ero
obOpa3oBaHMsI».

3. Tlpuka3 MunucTepcTBa oOpa3oBaHusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU
nusMeHeHuid B Ilpuka3z MuHucTtepcTBa obpa3oBanusi U Hayku P® or 17.05.2012 Ne 413 «O6
yTBepXKAeHnd QeJepasbHOTO TOCYJZApCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa CpPeJHero
(rmonHOTO) 06IIIero 0Opa30BaHUs».

4. ITucemo [lernapTramMeHTa rocyjapCTBeHHOM MOUTHKY B cdepe TIOAr0TOBKYA pabourx KaZipoB U
OTIO MunobpHayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHAALMM TIO OpraHU3al[uu
T0J/TyueHus1 cpejHero obiero obpa3oBaHus B IpefiesiaXx OCBOeHHsI 00pa30BaTe/IbHBIX MPOrpaMm
cpenHero nipodeccroHabHOTO 06pa3oBaHus Ha 6a3e OCHOBHOTO 0011iero 06pa3oBaHus C yUeTOM
TpeboBaHul (hefiepasbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB U TIOTy4aeMOu
npodecCcrUy WU CITeI[HabHOCTH CPeIHEero MpodecCcoHabHOT0 00pa30BaHus».

5. Buonorus. 10 knacc. Ba3oBebiii ypoBeHb. YuebHuK / [Tonomapesa M. H, Kopuumoga O. A,
JlomununHa T. E. / AO UsgartensctBo "[IpocBerenue”,2021
6. Buonorus. 11 knacc. Ba3oBeblii ypoBeHb. YuebHuk. [Tonomapéra V1.H., Kopuuiosa O.A.,

JlomunuHa T.E.; AO U3pgartensctBo "[IpocBerenue”, 2022

Humepuem-pecypcbl 011 npenodasamensi:
https://sbio.info/
http://window.edu.ru/resource/713/2713
https://biology.ru/
https://archive.is/nature.ok.ru

https://infopedia.su/24x33ba.html.
https://zavtrasessiva.com/index.pl?act=PRODUCT &id=3408

ek wN =
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4. KOHTPOJIb 1 OOEHKA PE3Y/IbTATOB OCBOEHUA ITPEIMETA

0/[.13 b1OJIOI'"A

KoHTponb ¥ OLleHKa  pe3y/bTaToB

OCBO€HHUA

npeamMeTa

ocywiecTBndaeTcA

npenogasaTesieM B NpoLecce NpoBefeHns NMPakTUYeCKUX 3aHATUIA, TeCTUPOBAHMS,

a TaKXXe BbIMNOJIHEHME o0by4alWwnMnuca WHAMBUAYAJbHbLIX 3aJaHWUN, MNPOEKTOB,
nccnenoBaHUm.
Pe3ynbTaThl 00yueHHus Kpureprnu Metopbl OLIeHKH

OL|eHKH

CcdopMHpOBaHHOCTb 3HAHWI O MECTe U POJIU BrinosiHeHue

OMO0JIOTHH B CUCTEME HAyYHOTO 3HAHUS paboThI:

eCTeCTBEeHHbIX HayK, B (pOpMHUPOBaHUH 100-95% -

COBPEMEHHOW eCTeCTBeHHO-Hay4YHOW KapTUHbI MUpa OLIeHKa «5»; TectupoBaHue

Y HQYYHOT'0 MHPOBO33DEHUSsT; O BK/1a/le POCCUNCKHX 76-94% -

U 3apy0OeXXHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OLIeHKa «4»;

O6uonoruu; PyHKIMOHATLHOM rPAMOTHOCTH 50-75% -

yesioBeKa /1Sl pelleHus )KU3HEeHHbIX 3a/1ay; OLIeHKa «3»;

yMeHHe pacKpbIBaTh CO/lep>KaHHe OUOTOTMUeCKUX 0-49% -

TEPMHUHOB Y TIOHSITUM: )KU3Hb, K/IeTKa, OPraHu3M; OLIeHKa «2».

MeTabom3M (0OMeH Bell[eCTB U MpeBpalljeHHe TecupoBanye.

SHepruM), roMeocTas (CaMoperyJsiLjys), ypoBHeBast
OpraHu3aLys XUBbIX CUCTEM,
CaMOBOCTIpOM3BeZieHue (PernpoayKLus),
Hac/le/ICTBeHHOCTb, U3MEHUMBOCTb, POCT U
pa3BUTHE;

yMeHHe u3/iaratb O1oIornuecKre Teoprun
(KneTouHasi, XpOMOCOMHas, MyTallMOHHas,
L[eHTpaJibHast JorMa MOJIeKYJISIpHOM OHoJIorun),
3akoHb! (I.Mengens, T.Moprana, H./1.BaBunosa) u
yueHwus (0 LieHTpax MHOroobpasus u
MIPOMCXOXK/IeHUs Ky/IbTYPHBIX paCTeHU!
H.BagBunoBa), onpe/ie/isiTb TPaHULIbI UX
TIPUMEHUMOCTH K >KHMBBIM CUCTEMaM;

yMeHMe B/aJileThb MeTOlaM/ HayuHOTO M03HaHKs B
Ouosioruu: Hab/IIOJeHe U ONTMCAHUE KUBBIX CUCTEM,
TIPOLIeCCOB U SIBJIEHUI; OpraHM3alys U IpoBe/ieHue
OMO0J/IOTHYECKOTO IKCIIEPUMEHTA, BIJBH)KEHHE
TUTOTe3bI; BbIsSIB/IEHHE 3aBUCUMOCTU MEXAY
WCCielyeMbIMU BeTUUMHAMU, 00bsiCHeHe
T0JIyUYeHHBIX Pe3y/bTaTOB, UCIOIb30BaHHBIX
HayUHBIX TIOHATHH, TeOPU 1 3aKOHOB; YMeHHe
JleniaTh BbIBO/IbI HA OCHOBAHUU MOYUYeHHbIX
pe3yJIbTaToB;

yMeHHe BblJieJISITh CyllleCTBeHHbIe NTPU3HaKU
BHPYCOB, K/IeTOK MPOKApHOT U 3YKapHOT;
OJHOKJIETOYHBIX 1 MHOTOKJ/IETOYHBIX OPraHM3MOB;
0Cc00eHHOCTH TPOLIeCCOB: 0OMeHa BelleCTB U
TIpeBpall{eHUs] SHeprUu B K/leTKe, (POTOCHHTE3a,
TUIaCTUYECKOTO ¥ SHEPreTUYecKoro oOMeHa,
XeMOCHHTe3a, MUT03a, Meii03a, OIJI0J0TBOPEHNS],

JlabopaTopHasi u
npakTHueckast paboTa.

TecTtrpoBaHue.
JIaboparopHasi u
rpakTHYeckasi paboTa.
Pemmenue 3azau.

@DpOoHTaNBHBIN 0MpOC.
TectupoBanue.
JlaboparopHasi 1
npakTHueckast paboTa.
Pertienue 3azau.

@DpOHTA/ILHBINA OMIPOC.
TectrpoBaHue.
JlabopaTopHasi u
TpakTHueckast paboTa.
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Pa3MHO’KeHUs1, UH/IUBU/Tya/IbHOTO Pa3BUTHUS
opraHu3ma (OHTOreHe3);

yMeHHe TIPUMEHSITh MOTyUeHHbIe 3HaHUs [/Is1
00BsiICHeHHs] OH0/IOTUUECKUX TTPOLIECCOB U SIBJIEHUH,
JJ1sI TIDUHSITUS IPaKTUYeCKUX pellieHui B
TIOBCEJTHEBHOM JKU3HHU C 1]eJIbI0 00ecTieueHust
0e30MacHOCTH CBOET0 3[J0POBBSI U 370POBbSI
OKpY’KaroIllUX JIFoZeid, cCoO/roieHrs HOpM
rPaMOTHOTO TIOBeIeHUs1 B OKPY>Katollell MpUpOJAHOU
cpefie; TIOHMMaHWe He0OX0IUMOCTH UCTI0/Tb30BaHMUS
JOCTKEeHUI COBpEeMeHHOM OMOIOTHH 1
OMOTeXHOIOTUM /IJIs1 paljMOHa/IbHOTO
TIPUPO/I0NI0/Ib30BaHUS;

®poHTaIBHBIN OIpOoC.
TecTupoBaHue.
JlaboparopHasi 1

npakTHueckast paboTa.

yMeHMe pelllaTh 37ieMeHTapHble TeHeTUUeCKUe
3a/laud Ha MOHO- U JUTUOPUIHOE CKpeIl[iBaHue,
CLIeTlJIeHHOe Hac/le/JoBaHue; COCTaB/ISTh CXeMbl
MOHOTHOPH/IHOTO CKpEeIUBaHUS [JI/is TIPe/ICKa3aHHsI
HacJie[JOBaHUsl MPU3HAKOB y OPraHU3MOB;

®poHTaIBHBIN OIpOoC.
TecTupoBaHue.
JlaboparopHast 1

npakTHueckast paboTa.
Pertienue 3azau.

yMeHHe BBITIOJTHATH Tab0paTOPHbIE U MPaKTHUECKHEe
paboTkl, coO/M0AaTh TIpaBK/Ia pu paboTe ¢
yueOHbIM 1 1ab0paTOpHBIM 000PY/J0BaHUEM;

JlaboparopHasi 1
NpaKTHUecKast paboTa.

yMeHHe KPUTHUYeCKH OLleHUBaTh U
WHTEPITPeTUPOBATh MHPOPMALMIO OMO/IOTMUeCKOT0
CoZiep>KaHusl, BK/IIOUAOILY0 TICeBJ0HayYHble
3HaHUs U3 pa3/IMUHbIX UCTOYHUKOB (CMMU, HayuHO-
TIOMY/ISIPHbIe MaTepuasbl); STUYECKHe acreKThl
COBpPeMeHHbIX UCC/Ie[JoBaHu B O1oI0ruy,
MeJUIHe, OOTeXHOJIOTHY;

@DpOHTa/ILHBINA OMIPOC.
TectrpoBaHue.

yYMeHHe CO3/IaBaTh COOCTBEHHbIE MUCbMEHHBIE U
yCTHBIE cO00ITeHs1, 000011]asi OMOIOTHUeCKYHO
WH(OpPMAIIMIO U3 HECKOJIBKMX UCTOYHHKOB,
rPaMOTHO MCMOJIb30BaTh MOHATUUHBIN arrapaT
Ouosioruy;

@DpOHTA/ILHBIA OMIPOC.
TectrpoBaHue.

Cc(OpMHPOBAHHOCTb 3HAHU O MeCTe U POJIu
010JIOTHH B CUCTeMe HayYHOTO 3HaHUS
eCTeCTBEHHBIX HayK, B ()OPMHPOBAHUHU
COBpPeMeHHOM ecTeCTBeHHO-HayuHOW KapTUHBI MUpa
Y HAy4YHOT'0 MUPOBO33PEHUs; O BK/Ia/le POCCUNCKUX
¥ 3apy0OeXXHbIX YUéHbIX-0MO0JIOTOB B pa3BUTHE
Oronoruu; GyHKIIMOHATBHOM TPAMOTHOCTH
yesioBeKa /IJisl pellleHusl )KU3HeHHbIX 3a/iay;

®poHTaIBHBIN OIpOoC.
TecTupoBaHue.

yMeHHe pacKpbIBaTh CO/lepyKaHHe OMOIOTHYeCKUX
TEePMHUHOB U TIOHSITHI: BUJI, TIOMYJIALUS, TeHODOH/I,
3BOJTFOLIMS, ABWKYII[HE CUBI ((DaKTOPBI) SBOJTIOLIUY,
TIPUCITIOCOO/IEHHOCTh OPTaHU3MOB,
BU/I000pa30BaHKe, KO/IOTHUeCcKre (aKTophl,
9KOCUCTEMaA, MPOAYLIEHThI, KOHCYMEHTBI,
PeyLIeHTHI, LIeTTH MMUTaHUsI, IKOJI0THUeCcKast
nipaMu/ia, broreoreHos, brocdepa;

@DpOoHTaNIBHBIN 0MpPOC.
TectupoBanue.
JlabopatopHasi 1
npakTHueckas pabora.

YMEHUE N3/1dr'dTh 610/IOrUUeCKHe TEeOpUn

DpoHTa/ILHBIM 0IPOC.
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(sBomonmonHas Teopus Y./lapBrHa, CHHTeTUYeCKast
TeopHsl 3BOJIIOLIMN), 3aKOHbI ¥ 3aKOHOMEPHOCTH
(3apogpieBoro cxoacrtsa K.bspa, yuepeoBanus
I/IaBHBIX HallpaB/IeHUH U MyTel SBOMIOLUN

A.H .CeBep1ioBa, yueHusi o 6uochepe
B.M.BepHa/icKoro), oripefiesisiTb rPaHULIbI UX
TIPUMEHHUMOCTH K JKUBBIM CHUCTEMaM;

yMeHUe B/aZleTb MeTo/laMy Hay4yHOro M03HaHKUs B
Ovosoruu: Hab/IFOIeHNe U OTIMCaHUe JKUBBIX CHCTEM,
NIPOLIECCOB U SIBJIEHWH; OpraHu3aLiysi U IpoBeJieHre
OMO/I0rMYeCKOr0 IKCIIePUMEHTA, BbIBIDKEHUEe
TUIOTe3bl; BbISIB/IEHHEe 3aBUCUMOCTU MEXY
WCC/Ie[yeMbIMUA BeJIMUMHaMH, 00BsICHEeH e
TI0/TyYeHHBIX pe3y/bTaTOB, UCII0/Ib30BaHHbIX
HayUHbBIX MIOHATHM, TEOPUN U 3aKOHOB; YMeHHe
Jies1aTh BBIBO/Ibl HA OCHOBaHUM IOJTyYeHHBIX
pe3y/bTaToB;

TecTupoBaHue.
JlaboparopHas u
TpakTHueckast paboTa.

yMEeHHe BbIJIe/IATh CYIleCTBEHHbIE TPU3HAKU
CTpoeHus1 OUOJIOTMUeCKUX 00HEKTOB: BH/IOB,
TIOMY/JISILIAH, TIPO/IYLIEHTOB, KOHCYMEHTOB,
peayLieHTOB, OMOTe0LIeHO30B U IKOCUCTEM;
0CO0OEHHOCTH TIPOLIECCOB: HAC/Ie/ICTBEHHOM
M3MEeHUYMBOCTH, eCTeCTBEHHOT'O 0TOOpa,
BU/1000pa30BaHus, TIPUCITOCOOIEHHOCTH
OpraHU3MOB, IeHCTBHUS KOJIOTHUECKUX (PAKTOPOB Ha
OpraHM3MBbl, TIEPEHOCA BEIeCTB U TIOTOKA SHEPTUH B
9KOCHCTEMAX, aHTPOIOT€HHBIX U3MEHEeHHUH B
9KOCUCTEMAax CBOeH MECTHOCTH, KDYyrOBOPOTa
BeIIleCTB M OMOTe0XUMHUYECKUX 1IUK/IOB B Ouocdepe;

@DpOoHTa/IBHBIN OMpPOC.
TectupoBanue.
JlabopaTtopHasi 1
npakTHueckas pabora.

yMeHHe TIPUMEeHSITh TIO/TyYeHHbIe 3HaHUS ISt
00bsicCHeHUsS] OMOIOTMUECKUX TIPOLIECCOB U SIBJIEHUH,
JUTsI TIPUHSITHST TIPAKTUYECKUX PellleHuH B
TIOBCE/THEBHOM YKU3HHU C 1]e/IbI0 00ecrieueHust
6€e30MacHOCTH CBOETO 37I0POBbSI U 3/10POBbsI
OKPY>KaroIlUX JIFOZiel, COOJTI0ZIeHNs HOPM
rPaMOTHOTO TIOBe/IeHHs1 B OKPY»Katollleil TPUPOIHOM
cpejie; MIOHUMaHKe He0OXOAUMOCTH UCTI0J/Ib30BAHUS
JIOCTVKEHUH COBPeMeHHOM OUOIoTUn Ist
paLMOHALHOT 0 TIPUPO/IOTIOTH30BaHMS;

@DpOHTA/ILHBINA OMIPOC.
TectrpoBaHue.
JlabopaTopHasi u
rpakThyeckast pabora.

yMeHHe pellaTh 3/ieMeHTapHble OM0IoTHYecKre
3a/lauu, COCTaB/ISITh CXeMbI [TlepeH0Cca BellleCTB U
9HEepPryu B 3KocHucTeMax (1ery MUTaHus);

®poHTa/BHBIN OMPOC.
TecTupoBanue.
JlaboparopHas 1

npakTHueckast paboTa.

yMeHUe BBITIOJIHATh J1ab0paTopHbIe U MpaKTUUeCcKue
paboThI, cob/r0aTh TIpaBU/Ia MpU pabore ¢
yueOHBIM 1 J1abopaTOpPHBIM 000pYI0BaHUEM,;

@DpOHTA/ILHBINA OMIPOC.
JlabopaTtopHasi 1
npaKkThyeckast pabora.

yMeHHe KPUTHUECKH OL[€eHUBATh U
WHTeprpeTUpoBaTh MHPOPMaALKIO O10/IOTHUeCKOTOo
COZiepsKaHus1, BK/TFOYAOIIYIO IICeB/I0HayYHbIe
3HaHUs U3 pa3MUYHbIX UCTOYHHUKOB (CMMU, HayuHO-
TIOMTY/ISIPHbIE MaTepHaJibl); PACCMATPUBATh

JlaboparopHas u
rpakTHYeckasi paboTa.

@DpOHTa/ILHBIN ONPOC.
TecTtupoBaHue.
JlaboparopHas 1
npakThueckast pabota.
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ryi00a/bHbIe YKOJIOTHUECKHe TTPO0/IeMbI
COBPEMEHHOCTH, (POpMHPOBATh 10 OTHOIIEHHIO K
HUM COOCTBEHHYIO MO3ULIUIO;

yMeHUe C03/jaBaTh COOCTBeHHbIe TIMCbMeHHbIe 1
yCTHBIe coo0birieHusi, 000011jast O1OIOTrUeCKYIO
MH(OPMAIHIO U3 HECKOJIBLKUX HCTOYHHKOB,
IPaMOTHO MCII0JIb30BaTh MOHATUHHBIN armapar
Ouosiorumn.

@DpoHTa/IBHBIN 0MPOC.
TectupoBanue.
JlabopaTtopHasi 1
npakTHueckas paboTa.

30




	1. ПОЯСНИТЕЛЬНАЯ ЗАПИСКА УЧЕБНОГО ПРЕДМЕТА
	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	3. УСЛОВИЯ РЕАЛИЗАЦИИ УЧЕБНОГО ПРЕДМЕТА
	ОД.13 БИОЛОГИЯ
	4.КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ПРЕДМЕТА
	ОД.13 БИОЛОГИЯ

		2025-02-20T14:26:04+0600
	КУДРЯВЦЕВ НИКОЛАЙ ВАЛЕРЬЕВИЧ




