OrompKeTHOE TIpoeccroHaIbHOe 0Opa3oBaTebHOe yupeskaeHne OMcKoi 06/1acTi
«MockaneHCKUi podecCroHaNbHbIA TEXHUKYM»

PaccmoTtpeHo YTBepxzaro

Ha 3aceganuu [1LK Hupexktop BIIOY MIIT
ITpotokos Ne 9 H.B. KyapsiBues

oT «29» aripesig 2025r «30» ampesisg 2025r.

M.JI. KosiecHUKOBa

AOKYMEHT NOAMUCAH
ONEKTPOHHOW MNOAMNCHIO

CepTudpmkar: 00C89BF08198C4A65F06CBE4A625DEFA2D
Brageneu; KYAPSIBLEB HUKOSAV BANEPLEBUY
[evicteutenex : € 27.01.2025 po 22.04.2026

PABOYAA ITPOTPAMMA YUEBHOI'O ITPEJJMETA

O.13 B1OJIOI'A

[Tpodeccust 43.01.09. «IToBap, KOHAUTED»



p.ii. MockaneHnku 2025 r.

Pabouasi mporpamma yuebHoro mipeimera O/I.13 buonorus Ha ocHOBe (emepasbHOTO
roCyJapCTBeHHOTO 00pa30oBaTeNbHOTO CTaHAApTa CpegHero obOujero obpa3oBaHust (YTB.
nprKa3oM MuHucTepcTBa o6pa3oBanus 1 Hayku P® ot 17 mast 2012 1. N 413) (29 nekabps 2014
r., 31 gekabps 2015 r., 29 urons 2017 r., 24 cenrsiopsi, 11 mekabps 2020 r., 12 aBrycra 2022 1.)
u npuka3a Munnpocsemenuss Poccun ot 18.05.2023 N 371"06 yTtBepxzaeHUH efepanbHON
oOpa3oBaTe/TbHOM MPOrpaMMbl cpeHero obiero obpa3oBanus' (3aperucTpupoBaHo B MUHIOCTe
Poccum 12.07.2023 N 74228)

Opranusanus pa3paboTumk: OropKeTHOe NpodeccrHoHambHOe 0Opa3oBaTe/lbHOe YUpeXKAeHHe
Omckoit 06s1acti «MocKameHCKHH MpodeCcCrOHaTbHbBIN TEXHUKYM»

Pa3paboTumk: KosecHukoBa MaprHa JIeoHTheBHa, TTPerofiaBaTe/ib.



COJAEPKAHUE

1. ITIOACHUTEJIBHASA 3AIINCKA YUEBHOI'O ITIPEMETA........ooiiiiiiiiiiiiiiieeeeeeeeee 4
2. CTPYKTYPA U COAJEPXAHUE YUEBHOI'O ITPEAMETA........cooeiiiiiiiiiiiiiciieceeee 10
3. YCJIOBUSA PEATTU3ALIMN YUEBHOM ITPEJIMETA........ooveeeeeeeeeeeeevesiese s 24
4. KOHTPOJIb 1 OUEHKA PE3YJIBTATOB OCBOEHUA ITPEIMETA.........ccovveiieennnnee. 25



1. IOACHUTEJIBHASA 3AIIMCKA YYEBHOTI'O ITPEIMETA
0/.13 bNOJI0oIrus

1.1. O6;1acTh IPUMEHEeHUs MPOrPaMMbI

Pabouasi mporpaMMa yueGHOTO TpeAMeTa SIBJIIETCS YaCTbIO MPOTrPaMMbl TIOATOTOBKH
KBa/IM(UIMPOBAHHBIX pabounx W ciayxkammx no mnpodeccun CIIO 43.01.09. «IloBap,
KOH/IUTED».

1.2. MecTo npeAMeTa B CTPYKTYype 0CHOBHOM npodeccoHa/IbHOM
oOpa3oBaTe/IbHOI MPOrpaMMBbl:

ITpeaMeT oTHOCUTCS K 001je0Opa3oBaTe/lbHOMY LMKy yueOHOro TIaHa 1o rpodeccuu
CIIO 43.01.09. «IToBap, koHgUTEDPY.

1.3. Ilesu 1 3ajauu npeAMeTa — TPeGOBaHUA K pe3y/IbTaTaM 0CBOEHH MpeMeTa.

Lenb m3yuenus: yueGHOU Tipegmera «buosorusi» Ha 6a30BOM ypOBHe — OBJIajieHUe
00yYarIUMHUCS 3HAaHUSIMM O CTPYKTYPHO-(YHKLIMOHAIbHOM OpraHU3allid >KUBBIX CHUCTEM
Pa3HOT0 paHra ¥ MpuoOpeTeHre YMeHU UCTIOIb30BaTh 3TH 3HAHUS /I/I1 TPAMOTHBIX /1€HCTBUN B
OTHOLIIEHUH 00bEeKTOB >KUBOU MTPUPO/Ibl U PellieHUs] pa3IMYHbIX XKU3HEHHBIX MpobsieM.

HoctkeHue 1ie1 u3yueHusi ydeOHoro mpesamera «buomnorusi» obecrieunBaeTcs
pellieHreM CJie/IVIOIIMX 3a/au:

— O0CBOeHMe O00yuaroIMMHUCS CUCTEMbl 3HAHWK O OHOJIOTMUECKUX TEOpHSIX, YUYEHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBWiaxX, C/AyXKalllux OCHOBOW Asisi (opMHUpOBaHUs
Tipe/iCTaB/ieHUd O eCcTeCTBeHHO-HAyuHOW KapTWUHe MMpa; O MeTo/laXx Hay4yHOro TO3HaHUS;
CTPOEHUM, MHOroo0pa3ud U 0COOEeHHOCTSIX JKHMBBIX CHCTeM pa3HOTO YPOBHSI OpraHU3aluy;
BBIJIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX UCC/Ie/JOBaHUSIX B OMOJIOTHY;

— (dopmupoBaHUe y 00yYarOLUXCsl TT03HABATE/IbHBIX, UHTe/JIEKTYaTbHbIX U TBOPUECKUX
CIIOCOOHOCTEN B TMPOIeCCce aHaM3a JAHHBIX O MyTAX Pa3BUTHs B OMOJIOTMU HAYYHBIX B3TJIS/I0B,
uziedl ¥ Mo/IX0/I0B K M3yUeHUIO KUBBIX CHCTeM Pa3HOTO YPOBHSI OpraHU3aluu;

— CTaHOBJIeHWe y oOyuaromuxcs o0Ijed Ky/ibTypbl, (YHKIIMOHAIBHONW TI'PaMOTHOCTH,
pa3BUTHe yMeHHI OOBSICHATb U OLIeHWBAaTh SIBJIeHHsI OKPY)KAIOL[er0 MHpa >XMBOMW TIPUPOZBI Ha
OCHOBAHWY 3HAHWM U OTIBITA, TOJTYUeHHBIX TIPU U3yUeHU OUO0JIOTHHY;

— (dopmupoBaHUe y 00yYaroL[UXCsl YMeHUN WUTFOCTPUPOBATh 3HaueHHe OHOoJ/IoruuecKux
3HaHWM B TIPAaKTUYeCKOW [eATebHOCTH uej0BeKa, pPa3BUTUU COBPEMEHHBIX MeJUIIMHCKUX
TE€XHOJIOTMM U arpobUOTeXHOJIOTHH;

— BOCITUTAaHUE YOEXXIAEHHOCTH B BO3MO)KHOCTH T03HAHUSI U€JIOBEKOM JKUBOW MPHUPOJIBI,
HeoOX0IUMOCTH Oepe’KHOr0 OTHOIIIEeHHUS K Held, COOMI0/IeHHs 3STUUeCKUX HOPM TIpH TIPOBeieHuH
OMO0J/IOTHUeCKUX UCCTeZIOBaHUM;

— 0CO3HaHHe LIeHHOCTH OMOJIOTHYeCKUX 3HAHWM [I7IsT TIOBBILIIEHHs] YPOBHS 9KOJIOTMUeCKOU
KyJbTYPBbI, /17151 JOPMUPOBAHKSI HAYYHOTO MUPOBO33PEHHUSI;

— TIpUMeHeHHe TIPUOOPeTEHHBIX 3HaHWM U YMEHHWH B TIOBCEIHEBHOU YKU3HU [I/isi OLIeHKU
TIOC/TIe/ICTBUI CBOEH [1esITe/IbHOCTH T10 OTHOILIEHWIO K OKpY»Karolllei cpezie, COOCTBEHHOMY
3/I0pPOBBIO; 000CHOBaHMeE U COOMOAeHe Mep MPO(PUIaKTHKK 3a60/1eBaHUM.

TpeOoBaHus K NJIAHUPYeMbIM pe3y/ibTaTaM

JINYHOCTHBIE

B cTpyKType /JIMYHOCTHBIX pe3y/bTaTOB OCBOeHUs mpeamMeTa «buosiorus» BblziesieHbl
CJieiyIoIIe COCTaBJISIOLIHe:

0CO3HaHMEe 00YyUaroIUMHUCST POCCUMCKOM TPaXKAAHCKOW WIEHTUYHOCTH - TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITE/TLHOCTU U CAMOOTIPe/ie/IeHHIO;

Ha/Inurie MOTUBAIMK K 00yueHUI0 OHUO/IOTHu;

LjeJieHarpaBIeHHOe pa3BUTHe BHYTPeHHUX yOexx[eHHii IMUHOCTH Ha OCHOBE K/TFOUeBBIX
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1[eHHOCTel ¥ UCTOPUUECKUX TPAZIMLIUK pa3BUTHS OUOIOTMUeCKOro 3HaHUS;

TOTOBHOCTb U CIIOCOOHOCTH 0OYUYaroIMXCsl PYKOBOZICTBOBAThCSI B CBOEM [JeSITe/TbHOCTH
1[eHHOCTHO-CMBIC/IOBBIMU yCTaHOBKAMU, TIPUCYIIIMMHU CHCTeMe OHOoIornueckoro oo6pa3oBaHus;

Ha/JIMuhe 3KOJIOTMUECKOrO ITPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEIM U CTPOUTh
JKA3HEHHbIe [/IaHbI.

MeranpeMeTHbIe

MeTtanpeZiMeTHbIEe pe3y/IbTaThbl OCBOEHUsI IIPOTrPaMMbI Cpe/iHero 00Iriero oOpa3oBaHUs
JIOJDKHBI OTPaKaTh:

OBnazieHye yHU8epCaabHbIMU y4eOHbIMU NO3HABAMEAbHbIMU IEUCTBUSMU:

6asosble no2uueckue oelicmeusi:

— CaMoCTOSITe/TbHO (hOPMY/IMPOBATh U aKTya/lU3UpOBaTh MpoOeMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

— WCTIOJh30BaTh MPU OCBOEHWM 3HAHWHM TIPUEMBI JIOTMUECKOTO MBIIIIeHHsT (aHaTu3a,
CHHTe3a, CpaBHeHUs, Kjiaccudukaiuy, o000OIeHus1), pacKpbIBaTh CMbBIC OMOJIOTHYECKUX
TIOHATUM (BbIIENIATb WX XapaKTepHble TMPHU3HAKW, YCTAHABIMBATbL CBA3U C JPYTUMH
MOHATUSMMU);

— ompefiensaTh IIe/M /IeATeIbHOCTH, 3afilaBasi MapaMeTpbl U KPUTEPUM WX JIOCTYKEeHUs,
COOTHOCHTD Pe3yJIbTaThl 1€TEIbHOCTH C TTOCTaB/IEHHBIMH 1IE/ISIMHU;

— WCTO/B30BaTh OMONOTUYEeCKHe TIOHATUS i OOBsICHeHHsI (DAKTOB W SIBJIEHWUM >KUBOU
TIPUPO/IbI;

— CTPOWTH JIOTMUECKWE PpacCyKAeHus (MHAYKTUBHBbIE, IeAYKTUBHbIE, TIO aHAJIOTHH),
BBISIB/IATh 3aKOHOMEPHOCTH U TMPOTHUBOPEUHMSI B paCCMaTPUBAEMbIX SIBJIEHHSIX, (hOPMY/HPOBaTh
BBIBO/IbI M 3aK/TFOUEHHUST;

— TMIPUMEHSTh CXEMHO-MO/Ie/IbHbIE CPe/ICTBA /I/Is TIPe/ICTAB/IEHHUs CYIIIeCTBEHHBIX CBSI3eM U
OTHOIIIEHWH B U3yYaeMbIX OMOJIOTUYECKUX OOBEKTax, a TakKe MPOTHBOPEUM Pa3HOTO POJa,
BBISIB/IEHHBIX B PAa3/IMUHBIX MH(POPMAI[HOHHBIX KCTOUHHUKAX;

— paspabatbiBaTh TIUIaH pellleHWss TIPoOJeMbl C YUuéTOM aHaau3a UMEROIIUXCS
MaTepHa/ibHbIX U HEMaTepUaIbHbIX PeCYpPCOB;

— BHOCHTb KOPPEKTHUBBI B JIeATEILHOCTb, OLIEHUBATh COOTBETCTBHE Pe3yJ/IbTAaTOB LEIsIM,
OLI€EHUBATb PUCKHU TTOC/IEICTBUH [eSITe/TbHOCTH;

— KOOD/IMHUPOBAaTb W BBITIOJIHATE pabOTy B YC/OBUSIX peasbHOTO, BUPTYaTbHOTO WU
KOMOMHHPOBAHHOTO B3aMMO/IEHCTBUS;

— pa3BUBATh KPeaTHBHOE MbIIIJIEHHUE TIPU PellleHUH >KU3HEeHHBIX Mpo0/iem;

6asosble uccaedosamenbcKue oelicmeusi:

— BajeTb HaBbIKAMU Y4yeOHO-MCC/IeI0OBaTe/IbCKOW W TIPOEKTHOW  [1esiTe/TbHOCTH,
HaBbIKaMK  paspeliieHus npobneM; 00/7a7aTh  CIIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITE/TbHOMY TTOMCKY METO/IOB pellleHHs MPaKTHUeCKUX 3a/ja4, TTPUMEHEHUI0 pa3/TMUHbIX
METO/IOB T03HAHUSI;

— WCIIOJTb30BaTh pa3/IMuHble BU[BI JeSTeTBHOCTH TIO TOJyUeHWI0 HOBOTO 3HAHWS, ero
WHTEpIpeTali, NMpeoOdpa30BaHUI0 W MPUMEHEHHIO B YUeOHBIX CHUTYal[UsiX, B TOM UKCJ/e TpH
CO3/]aHNU yUeOHBIX W COLMAIbHBIX TIPOEKTOB,;

— dopmupoBaTh HaAy4HBIA THI MBbIIIJIEHWs, B/aJleTh HAYYHOH TEpMHUHOJIOTHEH,
K/TIOUEBLIMU TTOHATHSIMA ¥ METO/IaMU;

— CTaBUTH U (HOPMY/IMPOBATh COOCTBEHHBIE 33/laui B 00pa30BaTe/IbHOM JeSTeTbHOCTH U
YKU3HEHHBIX CUTYallUsIX;

— BBISIB/ISATH TIPUUMHHO-C/IEICTBEHHBIE CBSI3W W aKTya/lM3UpOBaTh 3aflauy, BbIJBUTATb
TUTIOTe3y €€ pellleHus, HaXOAWUTb apryMeHThl [/ [IO0Ka3aTeJbCTBA CBOMX YTBEP)KIEHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PeIleHus;

— QaHa/M3WpOBATh TIO/lyUYeHHbIE B XO/le PEIIeHUs 3a[aud pe3y/bTaTbl, KPUTHYECKU
OLIEHUBATb WX ZIOCTOBEPHOCTD, TIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;



— /laBaThb OL[eHKY HOBBIM CHUTYAaIUsIM, OLIeHMUBATh MPUOOPETEHHBIN OITBIT;

— OCYILIeCTB/ISITh 1ie/ieHarnpaB/ieHHbIN MMOUCK TlepeHoca CpeJiCTB U Criocob0B JieiiCcTBUS B
rpoecCrOHaNbHYIO0 Cpeay;

— yMeTb T[epeHOCUTb 3HaHWs B TI03HABaTe/JbHYI0 M TIpaKTHUecKyr obmactu
)KU3He/lesITe/IbHOCTH;

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

— BBbIIBUraThb HOBbIEe WJeM, MpejjiaraTb OPUrHMHA/IbHbIE TOJXO/bl U PelleHHs; CTaBUTh
nipobsieMbl U 3aJjauu, JIOMyCKarollye ajibTepHaTUBHbIE PelleHus;

Oelicmausi no pabome ¢ uHpopmayueii:

— OpWEHTHPOBAaTbCs B pa3/IMUHBIX HMCTOUHHKAax WHGopMauuu (TeKcTe yueOGHOTro
nocobust, HayuyHO-TIOMYJIIPHOW JIUTepaType, OWOIOTMYECKHWX C/IOBApSIX W CIIPABOYHHKAX,
KOMIbIOTePHbIX 0a3ax [aHHbIX, B VIHTepHeTe), aHa/M3MpOBaTh WH(GOPMALUIO Pa3/INUHBIX
BUZIOB U (opM TipejCTaB/leHUs, KpPUTUUECKU OlLleHUBaTb €€ [JOCTOBEpHOCTb U
HerpOTHBOPEUNBOCTb;

— (opMyMpoBaTh 3ampockl U MPUMEHSTH pa3/lWYHbIe METOAbI TIPU TOWCKe U 0TOope
buosiornueckoit nHbopMarL, Heo6X0JUMOM /171s BBITIOJTHEHUST YueOHBIX 3a/a4;

—  miproOpeTaTth  OMBIT  WCTO/IB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOT Ui, COBEPIIIEHCTBOBATh KY/bTypy aKTUBHOTO MCIIO/Ib30BaHUSI Pa3/IMUHBIX TIOMCKOBBIX
CHUCTeM;

— CaMOCTOSITeJTbHO BbIOMpAThb OMTUMaAbHYI (GOpMY TipefCcTaB/ieHUss OHOIOTHUeCKOM
vH(popMaLyu (cxembl, rpadyKu, TUarpaMmbl, TabIULbl, PUCYHKU U 1P.).;

— WCTIOMb30BaTh HAay4HBIM sI3bIK B KauecTBe CpeACTBa INpu pabore ¢ Guosioruueckou
VH(pOopMaLeil: TpUMeHsSTh XUMHUecKue, Gu3nueckue U MareMaTUuecKue 3HaKu U CUMBOJIbI,
¢dopmynbl, abbpeBuaTypy, HOMEHK/IATypy, HWCIIOIb30BaTb M TIpeoOpa3oBbIBaTb 3HAKOBO-
CUMBOJ/IMYECKHe CPeJiCTBa HarJ/Isi/IHOCTH;

— B/a/leTh HaBbIKAMM pacrio3HaBaHUs M 3aluThl MH(OpMaLuH, HWHGOPMAIIMOHHOMN
6e30MacHOCTH JINYHOCTH.

OsnazieHue yHUBEpCaNbHbIMU KOMMYHUKAMUBHbIMU JeACTBUSMMU:
obuwjeHue:

— OCYIIeCTB/IATh KOMMYHHUKAI[MM BO BcexX cdepax >KU3HU; aKTHBHO y4aCTBOBAThb B
[vianore WA AWCKYCCHUHM TIO CYIIeCTBY OOCY)KJaeMoWl TeMbl (yMeHHe 3a/jaBaThb BOTPOCHI,
BBICKA3bIBaTh CYXK/I€HUs] OTHOCUTEJbHO BBIMOJIHEHUS TpejjaraeMoi 3aflaud, YYWUThIBaTh
VHTepechl U COIJIaCOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMajiora Uin JUCKYCCUN);

— pacrio3HaBaTh HeBepOasibHblE CpeJCTBa OOILL[eHUs], MMOHUMAaTh 3HaueHHe COLMAaIbHbIX
3HAKOB, MPe/NOCbUIOK BOSHUKHOBEHUSI KOHQJIMKTHBIX CUTYyallMi; YMeTb CMSr4aTh KOHQIUKTHI U
BeCTH TeperoBopkI;

— BJIaZIeTh Pa3IMYHbIMU Ccriocobamu OOLeHrsT ¥ B3aMMO/IeMCTBYSI; TTIOHUMATh HaMepeHUst
JPYTUX JIFOZlel, TIPOSIB/ISATh YBa)KUTe/TbHOe OTHOIIeHHe K cobece[HMKY U B KOPpeKTHOM ¢opme
(bopMyMpoBaTh CBOY BO3paykeHHs;

— pPa3BEPHYTO U JIOTUYHO M371araTb CBOIO TOUKY 3PeHHsl C UCI0J/Ib30BaHUEM $13bIKOBBIX
Cpe/iCTB;

coemMecmHas O0esimebHOCMb:

— TMOHUMATD Y UCTO/Ib30BaTh MPEMMYI[eCTBa KOMaHHOM ¥ MHAWBUZYa/IbHOM paboThl Ipu
pelileHUH OUOJIOTHYECKOM Mpo6sieMbl, 000CHOBBIBaTh HEOOXOAMMOCTb TIPUMEHEeHUsI IPYTIOBBIX
dhopM B3aMO/IEHCTBUS TIPH pPellieHnH yueOHOU 3a/jauu;

— BBIOMpATh TeMAaTUKy U METOZbl COBMECTHBIX [IeHICTBUM, C YUETOM OOLIUX UHTEPEeCOB U
BO3MO)KHOCTeN KaK/I0T0 ujieHa KOJ1/IeKTHBa;

— TMpPUHUMATh 1ieJib COBMECTHOW [esiTeJIbHOCTH, OPraHW30BbIBaTh M KOODJWHUPOBATH
JeUCTBUSL N0 e€é [OCTYDKEHWMIO: COCTaB/ATh IUIAH [eMCTBUM, pacripefiesisiTb POIU C y4ETOM
MHEeHUM Y4aCTHUKOB, 00CYKJaThb pe3y/bTaThl COBMECTHOM paboThl;



— OIleHMBATh KaueCTBO CBOETO BKJIa/a M BKJ/IaZla KaXKAOTO yYaCTHUKA KOMaH/bI B OO
pe3y/bTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

— IpejJlaraTb HOBbIE MPOEKTHI, OLleHHWBaTh W/ieN C MO3ULMA HOBU3HbI, OPUTMHAIBHOCTH,
MpaKTUUeCKON 3HaUMMOCTH;

— OCYILeCTB/ISATh TO3WTUBHOE CTpaTerMueckoe TOBeJileHWe B Pas3/lMUHbIX CUTYaLUsX,
TIPOSIB/IAATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMATUBHBIM.

OesnadeHue yHUBePCANbHbIMU pe2yAsimueHbIMU Oeticmeusimu:
CAMOOP2AHU3aYus:

— WCII0/Ib30BaTh OHOIOTHMUECKHe 3HAHWS [Jisl BBIIBIEHHS TMpo0ieM M MX pelleHds B
JKU3HEHHBIX U yueOHbIX CUTYaLUsX;

— BBIOMpaTh Ha OCHOBe OWOJIOTMYECKWX 3HAHWM LielieBble W CMBICJIOBbIE YCTAaHOBKU B
CBOUX [JEWCTBUAX M TMOCTYINKAaX MO OTHOIIEHWIO K JKMBOM MpHPOJE, CBOEMY 3/I0pPOBbI0 U
3[J0POBBIO OKPY’KarOLIHX;

— CaMOCTOSTe/TbHO OCYIL[eCTB/ISITh TI03HABaTe/IbHYIO /IeITe/IbHOCTD, BBISB/ISITH TIPOOIEMBI,
CTaBuUTb M (HOPMy/nMpOBaTh COOCTBEHHbIE 33/@uu B 00pa3oBaTe/IbHON [IeSITeNbHOCTH U
JKU3HEHHBIX CUTYaLUsX;

— CAMOCTOSITE/IbHO COCTaB/ATh TUIAH peIleHus] Mpo0jieMbl C YUYETOM HMEOLXCS
pPecypcoB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATIoUTeHUIA;

— /laBaTh OL|eHKY HOBBIM CUTYaLUsIM;

— pacIMpsITh paMKH yueOHOTo rpejiMeTa Ha OCHOBe JIMYHBIX TTPeJTI0UTeHN;

— [JlenaTh OCO3HAHHBIM BBHIOOpP, ApryMEeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTh 3a
pelleHue;

— OL|eHHBaTb IPUOOPETEHHBIH OITBIT;

— croco6cTBoBaTh ()OPMUPOBAHMIO U TIPOSIB/IEHUIO IIMPOKOM 3PYAWLMM B pasHbIX
00J1acTSIX 3HAHW, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTe/IbHBIN U KYJIbTYPHBIN YPOBEHb;

CAMOKOHMPO/b:

— JlaBaTh OL[eHKY HOBBIM CHUTYal{1siM, BHOCUTb KOPPEKTHBHI B JIeSITe/IbHOCTb, OL|eHHBaTh
COOTBETCTBUE pPe3y/IbTaTOB LIeJIsiM;

— B/I3/leTb HaBblKaM{ [103HAaBaTeIbHOM pedeKCMM KakK OCO3HaHWsI COBepllaeMbIX
JIeMICTBUI M MBIC/IMTE/IbHBIX MIPOLIECCOB, UX Pe3y/IbTaTOB M OCHOBaHMM; UCI0JIb30BaTh NTPUEMBI
pecdekcun 1715 OL|eHKH CUTYaL[|H, BBIOOpa BEPHOTO pelleHus;

— yMeTb OL|eHMBaTh PUCKUA U CBOEBPEMEHHO IMPUHUMATh pelleHus 110 UX CHUKEHUIO;

— NPYHUMAaTh MOTHUBBI M apTyMEHThI JPYTHX MIPY aHa/lu3e pe3y/bTaToB /lesTebHOCTH;

npuHamue cebs u opyaux:

— MpUHUMATh ce0dsl, TOHUMasi CBOM He/JOCTaTKU M IOCTOMHCTBA;

— MPUHUMAaThb MOTUBBI M apIYMEHThI JPYTUX NPU aHa/lu3e pe3yibTaToB JlesTe/lbHOCTH;

— TpU3HAaBaTh CBOE TPABO M NIPaBO APYTUX Ha OIMMOKY;

— pa3BUBaTh CMIOCOOHOCTH MTOHUMATh MUP C TO3ULIUM IPYTOro YesioBeKa.

IIpegmeTHbIe

IIpeameTtHble pe3ynbTaThl ocBoeHusi mporpamMmbl COO 1o 6Guonorud Ha 6a3oBOM
YPOBHE BKJIIOYAIOT crieniiduuecke s yuebHoro rpegmera «buosiorusi» HayuyHble 3HaHUS,
yMeHUsi U CIocoObl [IeMCTBUM 0 OCBOEHWIO, MHTeprpeTalyyd U MpeoOpa3oBaHUI0 3HAHUM,
BU/Ibl JIeITe/IbHOCTY T10 TIOYYeHHI0 HOBOTO 3HAaHWS U NPUMEHEHWI0 3HaHUM B Pa3/IMyHbIX
yueOHBIX CUTYalIMsIX, a TAK)Ke B peasibHbIX )KU3HEHHBIX CUTYaLUsX, CBS3aHHBIX C Orooryei.

[IpenmMeTHbIe pe3ynbTaThl OCBOeHUs yueOHOro mpeamMera «buosnorus» HODKHBI
OTpa)kaTh:

- chOpPMHPOBAHHOCTh 3HAaHUM O MecTe W POy OWOJIOTMK B CHCTeMe HayyHOTO 3HaHWS;
(byHKLIMOHAIBHOM rPAMOTHOCTH UesioBeKa /I/Is pellieHusi )KU3HeHHbIX TIpobieMm;

- chOpMUPOBAaHHOCTb ~ yMEHHsI  paCKpblBaTb  COJiep)KaHWe  OCHOBOIIOJIAraroIuX
O10/IOTHUeCKUX TepPMUHOB M TIOHSATHM: >XU3Hb, K/eTKa, TKaHb, OpraH, OpraHu3M, B[,
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TIOITY /SIS, SKOCUCTeMa, OuolieHo3, buocdepa; metabom3m (0OMeH Bel[eCTB W MpeBpallieHre
SHEepruM), romMeoctas (camopery/isiiusi), 6ruocuHTe3 GesKa, CTPYKTypHasi OpraHMW3alusi >KUBBIX
CUCTEM, JUCKPETHOCTb, camoperyJIsiLys, CaMOBOCITPOK3Be/leHre (permpoayKLusi),
Hac/1eCTBEHHOCTb, W3MEHYMBOCTb, 5HEPro3aBUCUMOCTb, POCT U pasBUTHE, YPOBHeBas
OpraHu3arus;

- C)OpMUPOBAaHHOCTb ~ yMEHMSl  pacKpblBaTb  COZlepkKaHWe  OCHOBOIIO/IAraroliuX
OMO0J/IOTHUECKUX TEOPHM U TUIOTe3: KJIeTOYHOH, XPOMOCOMHOM, MyTallMOHHOM, 3BOJTFOIIMOHHOM,
TIPOMCXOXK/IeHHUsI )KU3HU U UesIOBeKa;

- chOpMHUPOBAaHHOCTb YMEHHUsI PaCKpbIBaTh OCHOBOIIO/IAraroliye OHoIornueckie 3aKOHbI U
3akoHoMepHOcTH (I'. Mengensi, T. Moprana, H.W. BaBunoBa, J. I'ekkensi, ®@. Mrosinepa, K.
bapa), rpaHulibl UX IPUMEHUMOCTH K >KUBbIM CUCTEMaM;

- ipyobpeTeHre OMbITa TIPUMEHEHHsI OCHOBHBIX METOJIOB HAyuHOro [103HaHWS,
WCTIONb3YeMbIX B OHMOJIOTHM: HaOJIIO/IeHUsT U OTMCAHUSI KUBBIX CHCTEM, TPOLeCCOB U SIBJIEHUH;
OpraHu3alvy 1 TpoBeieHus1 OM0JIOruuecKoro SKCrepuMeHTa, BbIJBH)KEeHHUS TUTIOTe3, BhISIB/IeHUS
3aBUCUMOCTH MEXy WCCIeyeMbIMU BeTMUMHAMH, OOBSICHEHUS TIOJyUYeHHBbIX pe3y/bTaTOB U
(opMyMpoBaHus BBIBO/IOB C UCMO/b30BaHUEM HayUHbIX NTOHSITUM, TEOPUI U 3aKOHOB;

- c()OpMUPOBAHHOCTb yMEHHUsI BbIZIENIATh CYI[eCTBEHHbIe TIPU3HAKKW BHPYCOB, K/IETOK
MPOKApUOT U SYKapuOT; OJHOK/IETOUHbIX W MHOTOK/JIETOYHbIX OpraHuW3MOB, BH/IOB,
OMOreo1IeHO30B U 3KOCHUCTEM; OCOOEHHOCTH TpolleccoB OOMeHa BeIeCTB W TIpeBpal|eHHUs
3Hepruu B KieTKe, (DOTOCHHTe3a, IM/IaCTUUeCKOTO M IHepreTHueckoro oOMeHa, XeMOCHHTe3a,
MHUTO3a, Mei03a, OIJIOAOTBOPEHHs], Pa3BUTHSI U Pa3MHOXKEHUs, WUHIUBUYaTbHOTO pa3BUTHUS
opraHusMa  (oHToreHe3a), OoppObI ~ 3a  CyleCTBOBaHHWe, eCcTeCTBEHHOro  0TOopa,
BUI000pa30BaHusl, MPUCITOCOO/IEHHOCTH OPraHU3MOB K cpefie 00UTaHusl, BIUSIHUAS KOMIIOHEHTOB
9KOCUCTEM, aHTPOIOTeHHBIX H3MEHEeHHWH B S5KOCHCTeMax CBOel MeCTHOCTH, KpyroBOpOTa
BeIIleCTB U MpeBpalleHre SHepruu B buocdepe;

- chOpMHUPOBAaHHOCTb YMEHUsI TIPUMEHSITh TI0/iyueHHble 3HaHUSl [y OOBSICHeHUs
OM0J/IOTHUeCKUX TPOLIECCOB U SIBJIEHUH, [/IsI TIPUHATHS TIPAKTUUYEeCKUX PEIIeHUH B IIOBCeIHEBHOU
JKU3HH C 1]eJ1bt0 o0ecrieueHust 6e301acHOCTU CBOEro 3/J0POBbsI U 3/J0POBbsI OKPY>KaIOIIUX JIFOJeM,
cobmofieHnst 370poBOro oOpa3a >KW3HM, HOPM T'DaMOTHOTO TIOBEJeHUsS B OKpPY’KaroleH
TIPUPOZIHOM Cpefie; TIOHMMaHHe HeoOXOJWMOCTH MCIO/b30BaHUs AOCTWKEHUM COBpeMeHHOMN
010JIOTHHM ¥ OMOTEXHOJIOT U /IJIS1 Pal[iOHAILHOTO TTPUPO/IOTIO/Tb30BaHUS;

- chOpMUPOBAaHHOCTb ~ yMeHHMs  pelllaTb  OWONOTMYecKWe  3a/jaud,  COCTaBJISITh
reHOTUINMUeCKre CXeMbl CKpeIUBaHusi [l pa3HbIX TUIOB Hac/e[OBaHUs TIPU3HAKOB Y
OpraHM3MOB, COCTaBJISITb CXeMbI [IepeHoca BellleCTB ¥ SHEPIUU B SKOCUCTeMax (Liery MUTaHuUs,
TMUILeBbIe CETH);

- chOpMHUPOBAaHHOCTb yMEHHIW KPUTHMUeCKH OLleHWBaTb WH(OpMaLMI0 OHOI0THYecKOoro
CoJiepKaHusi, BKJIIOUAIOIIYIO0 TICEeBIOHayuYHble 3HAaHUS U3 Pa3/IMYHbIX MCTOYHUKOB (CpeicTBa
MaccoBOM HWH(OpMalLM{, HayuyHO-TIOMY/ISIDHbIE MaTepuasbl); WHTEepPIpeTHpoBaTh STHUYECKUe
aCIeKThl COBPEMEHHBIX UCC/IeZIOBaHUM B OMOIOTHH, MeIUI[MHe, OMOTeXHOIOTUH; PACCMaTPUBATh
ryiobasibHbIe KOJIOTHUeCKre TIPobieMbl COBPEMEeHHOCTH, (JOPMUPOBATh 0 OTHOILIEHUIO K HUM
COOCTBEHHYO TTO3UIIUIO;

- chOpMHUPOBAaHHOCTb yMEHUH CO37iaBaTh COOCTBEHHble TIMCbMEHHble U  YCTHbIe
coo011ieHrs1 Ha OCHOBe OWOIOTMYeCcKON WH(OPMAIMK M3 HEeCKOJTbKMX WUCTOUYHUKOB, TPaMOTHO
WCTI0/Tb30BaTh MOHITUMHBIN arrapat 61oJIorTyu.

BBIMyCKHUK, OCBOWBIIMK  00pa30oBaTe/NibHYIO TPOTpaMMy, [O/DKeH — 00Jsazath
CleAyIOIMMH 001MMU KoMIieTeHLusiMU (fasee - OK):

OK 01. Boibupath crnocoObl peleHusi 3a7ad MpodecCHOHANbHOW [1esITeTbHOCTH,
MIPUMEHUTE/TBHO K Pa3/IMUHbIM KOHTEKCTaM.

OK 02. OcymiecTBasTh MOUCK, aHA/IM3 U UHTEPIPeTaLuio HHPOpMariuy, HeoOXoauMOn
JJ1s1 BBITIOJIHEHUS 3a/iau TTPO(eCCUOHATbHOU [1esITeIbHOCTH.



OK 03. IlnaHupoBaTe W peann30BbIBaTh COOCTBeHHOe TIpoeCcCHOHAIbHOE U
JINYHOCTHOE pa3BUTHE.

OK 04. Paboratb B KO/UIEKTMBe W KOMaHJe, 3((eKTHBHO B3aMMO/eCTBOBATh C
KOJuleraMy, pyKOBO/ZICTBOM, K/IMeHTaMH.

OK 05. Ocy11ecTB/ATh YCTHYIO Y NMUCbMEHHYI0 KOMMYHUKALUKO Ha rOCYy[apCTBEHHOM
s13bIKe C Y4eTOM 0COOeHHOCTel COLManbHOIO U KYJ/IbTYPHOI'O KOHTEKCTa.

OK 06. TIIposBiaThe TrpaxAaHCKO-NATPUOTUYECKYIO TIO3ULUI0, [1eMOHCTPUPOBATh
0CO3HAHHOe TIOBe/leHre Ha OCHOBe TPAJMLIMOHHBIX 00lljeuye/loBeYeCKUX LIeHHOCTeH, TPUMEeHSITh
CTaHZAPTLI AHTUKOPPYIILMOHHOI'O [10BE/IeHUs.

OK 07. CopelicTBOBaTh COXpaHEHWIO OKpY’Karolllell cpefibl, pecypcocbepesxeHHo,
5(peKTUBHO [1elICTBOBaTh B Upe3BblYaliHbIX CUTYaLUsX.

OK 09. Wcrnonb3oBath HH(OPMAaLMOHHbIE TEXHOJIOTMM B MpPOQeccuoHanbHON
[leATeJIbHOCTH.



2. CTPYKTYPA U COAEPXXAHUE YUEBHOI'O IITPEJMETA

2.1. O6beM yueOHOM Harpy3KH U BUABI YUeOHOI padoThI

. Koauuecmeo
Buj yue6HOM paboThI
yacoes

O0béM 00pa3oBaTe/TbHON HAarpy3KH 72
Bcero 3aHaTHI 72

B TOM YHCJIE:

nabopaTopHble paboThI U IPAKTUYECKHE 3aHSTHS 22
*[IpodeccuoHa/IbHO-OPHEHTHPOBAHHOE Cco/iep)XKaHue (copgepxaHue 6
MPHUKJ/IaJHOT0 MOY/1s1)

@dopma npomescymouHoli ammecmayuu — ougepeHyuposaHHbiii 3auém (2 cemecmp)
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2.2. Temamuueckuti nj1aH u codepcaHue yue6Hozo npeomema O/].13 Buosozusn

O6mnem, dopmupyembie | YpoBe
akag. 4/ B obue Hb
TOM YHCJIe U 0CBOEH
HaumeHoBaHue Copep>xaHue yueOHOro MaTepuasia 4 ()opMbI OPraHU3aALHUH [IeATe/TbHOCTH B (popme | mpodeccuoHa b us
pas/iesioB U TeM o0yuarommxcs NMpaKkTHyec HbIe
KoMl KOMIIeTeHI[HMH
MO/ATOTOBK
U, aKaJ 4
1 2 3 4 5
Tema 1. buosiorus Kak HayKa 2
CopepxaHue yueOHOro MaTepuasa OK 02, OK 05,
OK 07, OK 08,
1.1. BUOOrMst KaK HayKa 1. Buonoaus kak Hayka. CBsi3b GWOOTUN C 06LLJeCTBeH}£LIMH, TeXHUUECKHMH 1 OK 09
JPYTMMH ecTeCTBeHHbIMU HayKamH, (punocodurield, STUKOM, 3CTETUKOIN U TIPaBOM. 1
Ponb Ouosoruu B (OPMHpOBAaHHWM COBPEMEHHOM Hay4yHOW KapTHHBI MHpa.
Cucrema 6M0/IOTHUECKUX HaYK. 1
MemoOobl nosHaHus cueoli npupodbl (Habmo/jeHe, SKCIIePUMEHT, OIHCaHue,
u3MepeHre, KiacCHpHKaLyWs, MO/Je/MpOBaHKe, CTaTUCTHYecKass oOpaboTka 1
1.2. MeTopbl MO3HAHUS JIAHHBIX)
JKUBOM MPUPO/bI
JIaGopaTopHble padoThl M MPAaKTHYECKHe 3aHATHS
2. TIpaktnueckass pabora Ne 1. Mcrosb3oBaHWe Ppa3/UUHBIX METOJIOB TIPH 1 3
M3y4eHUU OMOIOrHUYecKuX 00BeKTOB
Tema 2. JKuBble CHCTeMBI M UX OpraHu3aius 1
Copep)xaHue yue0HOro Mmarepuana
2.1. buonoruyeckue
3. XKueble cucmembl (buocucmembl) Kak npedmem u3yueHusi buosoeuu. OTaure OK 02, OK 05,
CUCTEMBI, TPOLIECCHI U UX o o
» 1pOL JKUBBIX CHCTEM OT HeopraHW4yeCKou mnpupozbl. CBoiicTBa OuocucTeM U UX 1 OK 07, OK 08, |1
r3y4yeHue ¥
y pa3HooOpa3ue. YPOBHU OpraHu3alyy OMOCHCTeM: MOJIEKY/ISIPHBINA, OpraHOUIHO- OK 09
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K/IeTOUYHbIM,  OpPraHU3MeHHbIW,  TOMYJISLIMOHHO-BUJOBOM,  3KOCHCTeMHbIMN

(6buoreorieHOTUYECKHIT), OHOChEPHBIH.

Tema 3. XuMuueckuil COCTaB U CTPOeHHe KJIeTKH 10
IMpogeccuoHanbHO-opuUeHMUpPOBaHHOEe coOepxcaHue (cooepicaHue NpukaaoHO20 6
. Mooyas)*
3.1. XuMUUecKuii cocTas Y14 _ OK 02, OK 05,
4. *Xumuueckull cocmae kjaemku. Xumuuyeckue 3/4eMeHMbl: MAKpO3/1eMeHMbl,
KneTku. Bona u OK 07, OK 08,
MUKpo3emeHmbl. Boda u muHepaabHble gewjecmeaad. Dusuko-xumuyeckue
MUHepa/lbHble BelllecTBa 1 OK 09
npoyeccbl, npomekarowjue 8 Hcueblx cucmemax. PyHKyuu 800bl U MUHEPAAbHbIX
gewjecms 8 k1emke. IToddepaicaHue ocmomuyeckoz2o banaxcad.
5. *beaxu. Cocmas u cmpoeHue 6e1Ko8. AMUHOKUCAOMbI - MOHOMepbl 6e/nKos. OK 02. OK 05
He3zameHumble U 3ameHuUMble AMUHOKUCAOMbI. AMUHOKUCAOMHDIL cocmas. ’ ’
3.2. benku. CocraB u N OK 07, OK 08,
YpoeHu cmpykmypbl 6eaK0601 MoneKy/bl (NnepeuyHasl, BMopuuHasi, mpemuyHas u 1
cTpoeHue OeKOB < OK 09
uemeepmuyuHas cmpykmypa). Xumuueckue ceolicmea 6enkos. Buosno2uueckue
¢yHKkyuu 6ekos.
6. *®depmeHmbl - Ouonocuveckue kamaiauzamopbl. CmpoeHue ¢epmeHma:
akmueHblll yeHmp, cybcmpamuas cneyugpuuHocms. Kogpepmenmbl. BumamuHbil. 1 OK 02. OK 05
3.3. ®epMeHTHI - Omauuus ¢pepmeHMo8 om Heop2aHUUeCKUX Kamaauzamopos. ’ ’
OK 07, OK 08,
OuosioruuecKye OK 09
KaTa/IM3aTopbI JlaGopamopHble pabombl u npakmuy4ecKue 3aHAMus
7. */labopamopHass paboma Ne 1. H3yueHue kamaaumuueckoll akmugHOCMU 1
¢epmenmos (Ha npumepe amunasbl uAU KAmManasbl).
8. *Yenee00bl: MoHocaxapuobl (2110K03a, pubo3a u de3okcupubo3a), oucaxapuobl OK 02, OK 05,
(caxapo3a, snakmo3a) u noaucaxapuobl (Kpaxman, 2AUKO2eH, Ue1t0103a). OK 07, OK 08,
Buonozuueckue ¢pyHKyuu y2ne80008. OK 09
3.4. YrneBogpl. JIunuapl. 1
Jlunuobl:  mpueauyepuodbl,  pocgoaunudbl,  cmepoudbl.  ['udpopuibHo-
eudpogobHble cgolicmea. Buonozuueckue ¢yHkyuu aunudos. CpasHeHue
yeneeo008, benKoe u AUNUA08 Kak UCMOUHUKO8 3Hepaull.
3.5. HyknenHoBele 9. *HykneuHosble kucaombi: JHK u PHK. Hykieomuobl - MOHOMepbI 1 OK 02, OK 05,
KUCA0Thbl. ATD HyK/1euHo8blx Kuciom. CmpoeHue u ¢pyukyuu /JHK. CmpoeHue u ¢yHkyuu PHK. OK 07, OK 08,
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Buobl PHK. AT®: cmpoeHue u ¢hyHKyuu.

OK 09

3.6. Uctopust u MeToabl
U3yUeHUs! K/IeTKU.
Krnerounas Teopust

10. Humonocus — Hayka o KiemKke. KiaemouHass meopus - npumep
g3aumoodelicmgusi udeli u ¢akmog 8 HAyYHOM no3HAHUU. Memoobl u3yueHus
K/AemkKu.

3.7. KimeTka Kak
11eJIOCTHAs >KUBasT
CUCTEMA

11. Knemka kak yenocmHas xcugas cucmema. OOIye TPU3HAKK KJIETOK:
3aMKHYyTasi Hapy>KHass MemOpaHa, Mosieky/bl JJHK Kak reHeTHueckuii armmapar,
crcTeMa CHHTe3a Oesika.

TUMbI KI€TOK: 3yKapuoTUUecKast U TIpoKapuoTuueckas. OCoOeHHOCTU CTPOeHUst
MPOKapUOTUYeCKoW  KieTKW. KierouHass crTeHka OakTepuil. CrpoeHHe
9yKapuOTUUeCKOi KaeTKu. OCHOBHbIE OT/MUHS PacTUTeTbHOW, >XUBOTHOM U
rpubHOM KieTKU. [IOBepXHOCTHbIe CTPYKTYPbl KJIeTOK - KJ/IeTOYHas CTeHKa,
TJIMKOKA/IMKC, WX OGyHKUMU. [lna3matuueckas meMOpaHa, €€ CBOWCTBa U

GYHKIMIN.

3.8. CtpoeHue
9yYKapuOTUUYeCKOU KJIeTKU

12. LIumonaasma u eé opzaaHoudbl. OqHOMeMOpaHHbIe opraHou/bl Kinetku: JDI1C,
anmapar ['onbmxu, Jm3ocombl. IlomyaBTOHOMHBIE — OpPraHOWAB!  K/IETKM:
MUTOXOH/IpUH, TIaCTUAbL. [IpoucxoxjeHne MUTOXOHJPUW U muiacTui. Bupbl
riactyz. HememOpaHHbIe OpraHoWzbI KIeTKH: PUOOCOMBI, KIeTOUYHBIM ILIeHTP,
L|EHTPHOJIY, PECHUYKY, )XTYTUKU. PYHKIIMY OpPraHoOWJ0B K/1eTKU. BKiroueHusI.
Slnpo — perynsTopHblii 1jeHTp kKieTku. CTpoeHue sifipa: siiepHasi 00O0/I0uKa,
KapHoIjla3Ma, XpOMaTHH, SIAPBILLIKO. XPOMOCOMBI.

TpaHcrnopT BeLecTB B K/IeTKe.

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09

JIabopaTopHbIe paboThl M MPAKTHYECKHE 3aHATHUS

13. JlabopaTtopHass pabota Ne 2. V3yueHue CTpOeHHUSI K/I€TOK pacCTeHHH,
JKUBOTHBIX U OAKTepHH MOJI MUKPOCKOTIOM Ha OTOBBIX MHKpOIIperaparax U ux
OIUCaHHUe.

Tema 4. JKusHeessTe/IbHOCTh K/JI€TKH

4.1. OOMeH BeILeCTB, UM
MeTab0/I13M.
ITnacTuyeckuii 0OMeH.
dOTOCUHTE3.

14. ObmeH sewjecmes, Wi MeTabo/M3M. ACCUMUIAINS (TIJIACTUUECKUN 00MeH) U
JUCCUMWIALIASA (SHEpPreTHUYeCKMM oOMeH) - [Be CTOPOHBI €JIWHOTO IIpoliecca
MeTabosmm3Ma. Posib 3aKOHOB COXpaHEHUsS! BEL[eCTB W 3HEPrUM B TIOHUMaHUU
MeTtaborm3ma. Tunbl obmeHa sewjecms: aBTOTPOMHBINA U reTepoTpodHbI. Posb

OK 02, OK 05,
OK 07, OK 08,
OK 09
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XeMoCUHTe3

depMeHTOB B 0OMeHe Bell[eCTB U TpeBpallleHnH SHepruu B KieTtke. PoToCUHTE3.
CeroBass u TeMHoBasg (a3bl  QorocuHTe3a. Peakyuu ¢doTocuHTe3a.
OddekTrBHOCTL (hOTOCHHTe3a. 3HaueHHe (POTOCHMHTEe3a A/ >KU3HU Ha 3emiie.
BnusiHue ycioBuii cpeibl Ha (OTOCHMHTE3 W CIOCOOBI TIOBBIIIEHWS €ro
TIPO/IYKTUBHOCTH y KYJIbTYPHBIX pacTeHUi. XeMOoCHHTe3. XeMOCHUHTe3HPYIoI1e
OakTepun. 3HaueHHe XeMOCHHTe3a [I/Isl )KU3HU Ha 3eMIe.

4.2. DHepreTUUeCKun
obmeH

15. DHepeemuueckuli obmeH 8 Kaemke. PaciijerieHre Bell[eCTB, BbieJIeHHE U
aKKyMY/IMDOBaHHWE SHEPrMM B KJIeTKe. OTalbl 3SHEPreTHYecKoro oOMeHa.
I'nukonus. bpoxeHue u ero Buzbl. KuciopogHoe OKUC/IeHUe, WIA K/IeTOYHOe
JIbIXaHue. OkucurensHOe bocdopunrpoBanue. O deKTUBHOCTh
SHepreTHUeCcKoro ooMeHa.

4.3. Buocuures Oejka

16. Peakyuu mampuyHo20 cuHme3a. I'ememuueckas uH¢opmayus u JHK.
Peanuzanus reHeTrueckon MH(OpMalLMK B KieTKe. ['eHeTMUeCKUM KOJ, U €ero
cBoiictBa. TpaHckpunuus - MatpuuHbiid cuHTe3 PHK. Tpancisius - 6uocuHTes
6enka. Otambl TpaHcasuuM. KojaupoBaHue aMuHOKHCIOT. Posib pubocom B
brocuHTe3e Oernka.

4.4. HexkieTouHble
(hOopMbI )KU3HU - BUPYCHI

17. HexknemouHble hopmbl dHcu3HU - eupycbl. VIcTopusi OTKpbITUS BUPYCOB (/1
W.ViBaHoBCcKui). OCOOEHHOCTH CTPOEHHSI W JKU3HEHHBIA IMK/I BUPYCOB.
bakteprogaryu. bone3Hu pacTeHWl, >XUBOTHBIX M Ue/J0OBEKa, BbI3bIBaeMble
Bupycamu. Bupyc ummyHozedunyta uenoseka (BUY) - Bo3oyaurens CITU/a.
OO6patHasi ~ TpaHCKpDWIILUs, peBepTaza M  WHTerpa3a. [IpoduiakTrka
pacrmpocTpaHeHus! BUPYCHBIX 3a00/ieBaHu.

Tema 5. PasMHOXeHHe U HHAUBHU/IYd/IbHOE PA3BUTHE OPraHU3MO0B

5.1. JKU3HEHHBIN LUK/
K/IeTKU. [leileHne KIeTKu.
Murto3

18. KnemouHblll Yuka, UAU JHCU3HEHHbIU Yuka kiemku. VIHTepdasa M MUTO3.
[Tpoueccel, npoTekatolje B MHTepdasze. Permkaius - peakyusi MaTpU4YHOIO
cunteda JJHK. Crpoenue xpomocoM. XpOMOCOMHBIM Habop - KapHOTHIIL.
OuniouaHbli W TaryioWJHbIA ~ XpPOMOCOMHBIe — HAbopbl.  XpoMaTupbl.
[JuTosornyeckue OCHOBBI pasMHOXKEHHST M WHIUBUAYAIbHOIO  Pa3BUTHUS
opraHusmoB. [lenenne kiaetku — wmuro3. Craguu wmwurtosa. [Iponeccsl,
TIPOMCXOJSIIME Ha pasHbIX CTafuAX MUTO3a. bruosmornueckui CMbIC MUTO3a.

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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[Tporpammupyemasi rubesb KJIeTKH - arionTos.

JIaGopaTopHbIe pad0Thl M MPAKTHYECKHE 3aHATHS

19. JlabopartopHast pab6ora Ne 3. HabOsmrozeHuve MuTO3a B K/IeTKax KOHUYMKA

KOpeLLIKa JTyKa Ha TOTOBBIX MUKpOIperapaTax 1
20. Dopmbl pazmMHOdiCeHUsl op2aHusmos: becnosoe u nosnosoe. Buiel 6ecronoro
5.2. ®opmbl pPasMHOKEHUS: JleJleHWe HaJiBoe, II0YKOBaHWEe. OJHO- W MHOTOKJ/IETOUHBIX,
Pa3MHOKeHUs criopoobpa3oBaHue, BereTaTuBHOE pasMHOXKeHUe. NckyccTBeHHOE 1
OpraHu3MOB K/IOHUDOBaHWe OpraHvM3MOB, ero 3HaueHue [Jias cenekuyuu. IlosoBoe
pPa3MHOXKEeHHe, er0 OT/IMYMSI OT DecIiosioro.
21. Metio3. Craguu Meiio3a. [Ipoliecchl, NMpOUCXOAsAIMe HAa CTausiX Meio3a.
5.3. Merio3 [ToBemenne xpomocom B Menose. Kpoccunrosep. buomornueckuid CMbICT U 1
3HaueHue Melo3a.
22. T'amemozeHe3 - npoyecc 00pA308aHUSL NOMOBbIX KAEMOK y HCUBOMHbIX.
[TosoBbIe >Keme3bl: CeMeHHUKUA U SMUHUKU. OOpa3oBaHHe W pa3BUTHE TOJIOBBIX
K/IeTOK - raMmer (CriepMaro30u/[, SIMLeK/JeTKa) - ClepmMaToreHe3 M OOreHe3. 1
5.4. ObpasogaHne 1 OcobeHHOCTH CTpPOeHUs SIHIEK/IIeTOK W criepMaro3ouzioB. OrioZiloTBOpEHHUe.
pasBUTHE TI0JIOBBIX TapreHoreses.
K1eToK. Oryio0TBOpeHue
JIabopaTopHbIe paboThl M MPAKTHYECKUE 3aHATHUS
23. JlabopaTtopHasi pabora Ne 4. l3yyeHue CTpOeHHs IIOJIOBBIX K/IETOK Ha 1
rOTOBBIX MUKpOIIpernapaTax
24. HuousudyanbHoe pazeumue (OHmMozeHe3). OMOpPHOHA/IBHOE DPa3BUTHE
(smbOpuoreHe3). Jrtarnbl SMOPUOHA/ILHOTO Pa3BUTUSI Y TTO3BOHOUHBIX >KUBOTHBIX:
5.5. HHBHIyaIEHOe npobseHye, racTpy/isiiys, opraHoreHe3. ITocTaMOpuoHanbHOe pa3BUTHe. THITBI
LS A Y MOCTIMOPUOHAIBHOTO Pa3BUTHSL: TIPSIMOe, HerpsiMoe (JMUMHOYHOE). BJI'I./IHHI/IE 1
CpeZibl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CTIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE
ypoactBa. Poct u pasButhe pacteHuil. OHTOreHe3 LIBETKOBOIO pacCTEHMS:
CTpPOeHHe CeMeHH, CTaJiuu Pa3BUTHS.
Tema 6. Hac/1eACTBEeHHOCTh ¥ U3MEHUYHBOCTH OPraHU3MOB 17
6.1. 'eHeTHKa - HayKa O 25. Tlpeomem u 3adauu 2eHemuku. HMcmopusi pazeumusi 2eHemuku. Posib OK 01, OK 02,
Hac/1eCTBeHHOCTHU U I[UTOJIOTUH W SMOPHOJIOTUM B CTAHOBJEHUM TE€HETWKH. BK/asi POCCHHUCKUX U 1 OK 04, OK 05,
VM3MEHUYHMBOCTH 3apyOeXXHBIX  VUYEHBIX B  pa3BUTHE TeHETHKH. Memoobl  2eHemuku OK 06, OK 07,
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(rubpug0/IOrUeCcKui, LIUTOTeHeTUUeCKUM, MOJIEKY/IIPHO-T€eHeTUUeCKUM ).
OcHogHble 2eHemuyecKue noHsmus. I'eHemuueckas cumMeonuKkd, Ucno/nb3yemas 8
cxemMax CKpewjusaHutl.

6.2. 3aKOHOMEepHOCTH
Hac/e0BaHUs
TIPU3HAKOB,
yCTaHOBJIEHHbIE
I""Mengenem.
MoHorubpugHoe
CKpeluBaHue

26. 3aKoHoMepHOCMU HACAe008aHUs] NPU3HAKO8, yCcmaHoeneHHble I'. MeHOenem.
MoHozubpuoHoe cKpewueaHue. 3aKOH eAWHOOOpasvs THOPUJOB I1€PBOTO
nokonenusi. [lpaBwio [1OMHUHHpOBaHUs. 3aKOH pacllervieHusl TPU3HAKOB.
['vnoTes3a uncToThl raMeT. [1oHOe ¥ HeroHOoe JIOMUHUPOBaHKe.

JIaGopaTopHbIe pad0Thl M MPAKTHYECKHE 3aHATHS

27-28. Ilpaktmueckas pabora Ne2 PemeHue reHeTUYeCKUX — 3aay
«MonorubpuHoe ckpelBanue. ITonHoe ¥ HeMo/IHOe JOMUHUPOBaHHUEe»

6.3. [lurnbpugHoe
CKpelliBaHKe. 3aKOH
He3aBUCMMOT'0
Hac/e0BaHUs IPU3HAKOB

29. JlueubpudHoe ckpewjugaHue. 3aKOH He3a8UCUMO20 HACNAe008aHUsl NPU3HAKOS.
LluToreHeTuecKrue OCHOBBI JUTMOPUIHOTO CKpellMBaHUs. AHa/lu3upylollee
cKkpemBaHue.  Mcronp3oBaHWe — aHAJIU3UPYHOLIEro  CKpeLUBaHWUA  [Jid
ompe/iesieHusi FeHOTUNa 0Co0Hu.

JIabopaTopHbIe padoThl M MPAKTHYECKHE 3aHATHS

30-31. INpakTrueckas pabora Ne3 PermieHre reHeTHUeCKUX 3ajau «JurubpuaHoe
CKpelliBaHVe»

6.4. CuersieHHOe
HacsiejoBaHue MPU3HAKOB

32. CyenneHHoe HacnedogaHue npu3Hakos. Pabora T. MopraHa 1o clLieryieHHOMY
HacjaelloBaHUKO TreHoB. HapylieHwe clervieHWss TeHOB B pesysbrare
KPOCCHUHIOBepa. XpOMOCOMHasi TeOpUsl Hac/le[CTBeHHOCTU. ['eHeTHueckue
KapThl.

JIabopaTopHbIe paboThl M MPAKTHYECKHE 3aHATHS

33. JlabopatopHasi pabora Ne 5. V3yueHue pe3y/nbTaTOB MOHOTHODUAHOTO U
JUrMOPHUHOTO CKPEIMBaHUs ¥ JPO30(U/Ibl HA TOTOBBIX MUKDOIIPeIapaTax.

6.5. 'eHeTHKa mona.
HacnenoBanue
TPU3HAKOB, CLETIJIEHHBIX
C TI0JIOM.

34. 'enetrka mnosia. XpOMOCOMHOe OrpezesieHre 1osia. AyTOCOMbI U TI0JI0BbIe
XpoMocoMbl. ['omMorameTHble W TreTeporameTHble oOpraHusMmbl. HacnesnoBanue
TIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

JIabopaTopHbIe paboThl M MPAKTHYECKUE 3aHATHS

35. IpakTtuueckass pabota Ned PelieHWe reHeTHueckux 3ajau «HacnemoBaHue
TIPU3HAKOB, CLIETJIEHHBIX C TI0JIOM»

6.6. I3MeHUNBOCTS.

36. H3zmenuusocms. Buonbi usmeHuusocmu: HeHac/neocmeeHHas u

OK 08, OK 09
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HenacnenctBeHHas
V3MeHUYUBOCTD

HacneocmeeHHasi. Ponb  cpeibl B HeHac/e[JCTBEHHOW  WM3MEHUMBOCTH.
XapakTepyucTUKa MOAU(PUKALMOHHON HW3MEeHUMBOCTU. BapuallioHHBIA psifi U
BapvallMoOHHasi KpuBas. Hopma peakiuu Tipu3Haka. KosjmMuecTBeHHbIE U
KaueCTBeHHbIe TIPU3HAKKW M MX HOpMa peakijuu. CBOMCTBa MOAU(PUKAIL[MOHHOMN
HM3MEHUYMBOCTH.

JIaGopaTopHbIie padoThl M MPAKTHYECKHE 3aHATHS

37. JlaboparopHasi pabora Ne 6. V3yueHne MoguGHUKaLMOHHON M3MEHYMBOCTH,
TIOCTPOEHVE BapUALIMOHHOTO Psifia M BApUAIIMOHHOW KPUBO.

6.7. HacimencrtBeHHast
M3MEeHUYHBOCTb

38. HacneocmeeHHass, uau 2eHomunuveckdasl, usmeHuyusocmb. KomOMHaTUBHasA
M3MeHUMBOCTb. Meii03 W T10/I0OBOM TIpoLlecC - OCHOBa KOMOWHAaTHUBHOM
VM3MEeHUMBOCTA. MyTallMoHHasi U3MeHuYMBOCTh. Kiaccudukauys MyTaluii:
reHHble, XpOMOCOMHbIe, TeHOMHbIe. YacToTa ¥ TIpUUYUHBI MyTalWi. MyTareHHbIe
(akTOpbl. 3aKOH FOMOJIOTUYECKUX PSZIOB B Hac/leICTBeHHOM n3MeHunBocTy H.J.
BaBunoBa. BHesiiepHasi Hac/1eJCTBEHHOCTb U U3MEHUUBOCTh.

JIabopaTopHbIe padoThI M MPAKTHYECKHE 3aHATHSA

39. JlabopaTtopHasi pabora Ne 7. AHanmu3 MyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpOIMperapaTax

6.8. 'eHeTHKa yenoBeka

40. I'enemuka uenoseka. Kapuortun uesoBeka. OCHOBHble MeTOAbl T€HETUKU
yesioBeKa: reHeasiorUYecKum, 0JIM3HELIOBBIH, LIMTOTeHeTUUeCKUi,
OMOXUMHUUECKUH, MOJIeKy/IsIpHO-TeHeTHUecKuii. CoBpeMeHHOe OrpejiesieHre
reHOTHUIIa: TI0JIHOTeHOMHOe CeKBeHUPOBaHWe, TeHOTUIIMPOBaHue, B TOM UYMUCIIe C
nomotpto T11]P-anHanm3a. HacnencTBeHHbIe 3abosieBaHMsI uesiOBeKa: TeHHbIE
Oose3nn, 60JsIe3HU C HaAC/Ie[CTBEHHOMN IPepacrioyioKeHHOCTbI0, XPOMOCOMHbBIE
6ome3nn. Comaruueckhe U TeHepaTHBHble MyTaluu. CTBOJIOBbIE KIIETKH.
[TpuHLUnbI 370poBoro obpasa »KU3HU, JUArHOCTUKY, NMPOGUIAKTUKUA U JIeUeHust
reHeTHUeCKUX Oosie3Helt. MequKo-reHeTHUeCKOe KOHCY/IbTUPOBaHUe. 3HaueHue
MeJMLIMHCKOW TeHeTWKU B TMpeJOoTBpAllleHUd M JIeYeHUW TeHeTUUeCKHUX
3abo/1eBaHUH UeIoBeKa.

JIabopaTopHbIe paboThl M MPAKTHYECKUE 3aHATHS

41. Tlpaktnueckas pabota Ne 5. CocTaB/ieHHe W aHa/IM3 POZIOC/IOBHBIX UeIoBeKa

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTeXHO/I0T U
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7.1. Cenekuys Kak HayKa
Y TIPOLIeCC

42. Cenekyusi Kak HAykKa u npoyecc. 3apoXAeHue CeJIeKUAU U JOMeCTHUKAaLHs.
Yuenne H.M. BaBwioBa 0 I|eHTpaxX TIPOUCXOXKIEHUs KW MHOT000pasus
KyJbTYPHbIX pacTeHUN. LleHTpbl MPOUCXO0XKAEeHUs JOMAaIlHKX >KUBOTHBIX. CopT,
110pO/a, LITaMM.

7.2. MeTopn! 1
JIOCTHKEHUST CeIeKIur
pacTeHul 1 XKUBOTHBIX

CoepemeHHble MemoObl cenekyuu. MacCOBbI YW WHUBUAYa/IbHBIA OTOOPHI B
cesieKLIMM pacTeHUd U XUBOTHBIX. OlleHKa 3KCTephepa. BIM3KOpOACTBEeHHOe
ckpelyBaHve — wHOpuaMHr. Yuctass nuHusA. CKpelUBaHWe YUCTBIX JIMHWM.
[etepo3uc, umu rubpugHas cuna. HepoacTBeHHOe CKpellMBaHUe - ayTOPUAWHT.
OtpanénHas rubpuav3anusi U eé€ ycrnexu. VICKyCCTBeHHBI MyTareHe3 U
MoJiyueHre TIOUIION/IOB. JOCTVKeHUsI CeeKIIMU pacTeHWi, >KUBOTHBIX U
MHKPOOPTaHH3MOB.

JIaGopaTopHbIe pad0Thl M MPAKTHYECKHE 3aHATHS

43. Okckypcusi «OCHOBHble MemoObl U OOCMUMCEHUsl cedeKyuu pacmeHull u
JcueomHblX  (Ha  CeJNeKLMOHHYI0  CTaHLMIO,  IUIeMeHHyI0  ¢epmy,
COPTOWCIILITATE/IBHBIM ~ YUaCTOK, B TeIUIMYHOE XO35HCTBO, JiabopaTopHio
arpoyHHBEpCUTETA WA HAYYHOT'O LIeHTpa)»

7.3. BOTexXHO/I0rus Kak
OTpac/ib MPOXU3BO/CTBA

44. BuomexHo/n02usl KaK ompacab npou3eoocmed. I'eHHas uHdceHepusl. ITaribl
co3ganus pekombuHaHTHOM [HK u TpaHcreHHeix opraHu3moB. KieTouHas
vHxeHepusi. Knetounsle Ky/ibTypel. MUKPOK/IOHA/IBHOE pa3MHOXKEeHHe PaCTeHUH.
KiioHrpoBaHue BBICOKONPOAYKTHUBHBIX Ce/IbCKOXO3SMCTBEHHbIX OPraHu3MOB.
OKojornyeckue W 3Thdyeckue  mpobnmemel. I'MO - reHeTHuUeckd
MO/IM(DULIMPOBAHHbIE OPraHU3MBI.

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09

Tema 8. DBo/nIoOLOHHAA 0MO/I0THUA

8.1. OBomoLMs U MeTO/bI
eé n3yueHus

45. [IIpeonocbLiKU B03HUKHOBEHUSI 380/MIOYUOHHOL meopuu. De0MOYUOHHAsS
meopus u eé Mmecmo & buosnoeuu. BnavsiHve 3BOIOLIMOHHON TEOPUU Ha pa3BUTHE
Ouonoruu u 7Apyrux Hayk. CBUZeTesbCTBAa 3BOMIIOLMH. [lanmeoHTO/IOTMYeCKye:
10C/IeZI0BaTeNIbHOCTh TIOSIBJIEHUSI BUOB B T1a/IEOHTOJIOTMUECKOM JIeTOIHCH,
nepexoziHble (hopMmel. broreorpaguryeckue: cxoAcTBO U pasnuuve dayH u ¢iop
MaTepUKOB U OCTPOBOB. IMOpHOJIOrMUYeCcKre: CXO/CTBA U pa3/iuursi SMOPUOHOB
pasHbIX BHUJIOB ITO3BOHOUHBIX. CpaBHUTE/IbHO-aHATOMUYECKHe: TOMOJIOTUYHBIE,
AHA/IOTUYHble,  pDYJUMMEHTAapHble  OpraHbl,  aTaBu3Mbl.  Moneky/sipHO-

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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OvoXUMHUeCKHe: CXO/CTBO MeXaHW3MOB HaC/IeZICTBEHHOCTH U OCHOBHBIX
MeTab0/TMUeCKUX MyTeH Y BCeX OPraHU3MOB.

8.2. cropus pa3BUTUsA
Tipe/[CTaBIeHH 00
3BOJTFOLIUU

46. 3eomoyuoHHas meopusi Y. [lapeuHna. 1IpeAnocbUIKA BO3HUKHOBEHUS
JapBUHU3Ma. [[BIDKyIMe CWIbI 3BOMIOLMH BUZOB 10 JlapBuHYy (M30BITOUHOE
pasMHOXKeHVe TIPU OrPaHUUYeHHOCTH PeCypCOB, HeorlpeziesiéHHass U3MeHUYMBOCTbD,
6opnba 3a cyiiecTBOBaHHMe, eCTEeCTBEHHBIN 0TOOP).

CuHTteTnueckasi Teopusi 3Bomo1ud (CTD) 1 eé 0CHOBHBIE TTO/I0)KEHHSI.

8.3. Bug: xpurepuu u
cTpykrypa. [lonynsaius
KaK 3/IeMeHTapHast
eIMHULIA BUJA

47. Mukposgomoyus. ITonyasayus Kak eduHuya euod u 380/104ull.

JIabopaTopHbIe paboThl M MPAKTHYECKHE 3aHATHS

48. JlabopatopHass pabora Ne 8. CpaBHeHHe BHJOB M0 MOP(OJOrHUeCKOMY
KPUTEPUIO

8.4. [IBvKylLLHe CUJIbI
(a/emeHTapHbIE
(hakTOpBI) IBOJIFOLIUU

49. [lsudxcywjue cuibl (hakmopbl) 360moyuu 8udo8 8 npupode. MyTallMOHHbIN
TporiecC U KOMOWHATHUBHAsE U3MEHUMBOCTh. [1OMy/ISII[UOHHBIE BOJIHBI U Jpeid
reHoB. V3051s11Ms1 U1 MUATpaLUs.

8.5. EcTecTBeHHbINM 0TOOD
1 ero (hOpMbI

EcmecmeeHHbili ombop - Hanpaeasiowull ¢akmop 38omoyuu. DPopmbl
ecmecmeeHHo20 ombopad.

8.6. PesysbTaTs!
3BOJIIOLUK:
TPUCIIOCO0/IEHHOCTD
OpraHM3MOB U
BUA000Opa3oBaHue

50. IlpucnocobneHHOCMb Op2aHU3Mo8 Kak pe3yabmam 3eomoyuu. IIpumepsr
nipucriocobneHnii y opraHu3amoB. Apomopdo3bl ¥ HauoajanTaluv. Bup u
BuziooOpa3oBanre. Kpurepuu Buza. OCHOBHbIE (OPMBI BHJ000pa30BaHUS:
reorpaduueckoe, 3K0JI0ruyeckKoe.

JIaGopaTopHbIe pad0Thl M MPAKTHYECKHE 3aHATHS

51. JTabopaTopHas pabota Ne 9. Ornucanue MpUCIOCco0IEHHOCTH OpPraHu3Ma U eé
OTHOCHUTENBHOTO XapakKTepa

8.7. HanpaBneHnust v myTu
MaKpO3BOJIFOLIUU

52. Makposeomoyusi. PopMmbl 3Bo/OLMU:  (UIeTUUeCKas, [AUBepreHTHas,
KOHBepreHTHasl, TapasuiesibHasi. HeobpaTUMOCTh 9BOJTIOLIMH.

[TpoucxoxxpeHre OT HecCreLWaau3upOBaHHbIX TpeAkoB. [Iporpeccupytomias
cnelManu3auus. AfanTyMBHas pajyaLusl.

Tema 9. Bo3HUKHOBeHHe U pa3BUTHe )XU3HU Ha 3eMmJie

9.1. Hcropus »K1U3HU Ha
3emie U MeTO/bI eé
n3yueHwust. ['unoressl

53. [loHayuHble npedcmaegneHusi O 3apoxcoeHuu cu3Hu. HayuHble 2unome3sbl
B03HUKHOBEHUSI J#CU3HU Ha 3emne: abuoreHe3 W TaHCIepMus. XUMHAYecKas
9BOJTIOIMSI. AOHOTEHHBIM CHHTE3 OPraHUYeCKUX BEIIeCTB W3 HEeOPraHWYeCKHUX.

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
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TIPOUCXOXK/IEHUS )KU3HU
Ha 3emJie

OKcIeprMeHTalbHOe TIOATBep)KJeHUe XUMHUUecKoWd 3BoyoLuM. HauanbHble
yTanbl Ouonoruueckor sBomormu. ['wrnoresa PHK-mwmpa. ®opmwupoBaHue
MeOpaHHBIX CTPYKTYpP U BO3HMKHOBEHHE TPOTOK/IETKU. [lepBble K/I€TKM U UX
3BOIIOLMs. POPMUPOBaHKE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

9.2. OCHOBHBI€ 3TaMnkbl
SBOJIFOLIUH
OpraHMYeCcKoro Mypa Ha
3emiie, pa3BUTHE KU3HU
T10 5paM U NepuojiaM

54. Pazeumue dcu3zHu Ha 3emae no 3pam u nepuodam. Karapxeii. Apxelickasi u
NpoTepo30iicKasi 3pbl. Ilajmeo3oiickasi spa W €& Tepuojpl: KeMOPUHCKUM,
OPJOBUKCKUH, CUTYPUNCKWH, 1€BOHCKWUW, KAMEHHOYT O/TbHbIN, TIEPMCKHUH.
Me3030licKasi 5pa U eé nmepyuo/ibl: TPUACOBbIM, FOPCKUM, MesioBOM. KaitHo30McKast
5pa U €€ T1Iepuofibl: Tla/leOreHOBBbIM, HEOTeHOBbIM, AaHTPOIOTeHOBBIN.
XapakTepyucTHUKa KauMaTa U TeoJoruueckux mporjeccoB. OCHOBHbIE ITaribl
3BOJIFOLIMM PaCTUTEbHOTO U J>KUBOTHOrO MHpa. ApoMopdo3bl y pacTeHUM U
JKUBOTHBIX. [TosiB/IeHUe, pacliBeT U BEIMUpaHUe TPYIIT )KUBbIX OPraHHW3MOB.

JlabopaTopHbIe paboThl M MPAKTHYECKHE 3aHATHS

55. IlpakTuueckasi pabota Ne 6. V3yueHue McKOMaeMbIX OCTaTKOB PacTeHUH U
JKUBOTHBIX B KOJUIEKLIUSIX

56. OKCcKypcusi «DBOJIOLMSI OPraHWYecKoro Mupa Ha 3emse» (B eCTeCTBEHHO-
HayYHbIW WM KpaeBeJUeCKuil My3ei)

9.3. CoBpemeHHas
CUCTeMa OpraHUYeCcKoro
MUD

57. Cucmema opedaHu4eckoe0 Mupd KakK OTpaXeHHe 3BOJOIMH. OCHOBHBIE
crcTeMaThyecKye TPYIIbI OPraHKu3MOB.

9.4. DBomoLUA yesoBeKa
(a"TpOMOreHe3)

58. Deomoyus yenoseka. AHTpONOJIOrUs Kak HayKa. PasBUTre npezcTaB/ieHur O
NIPOMCXOJK/IEHUM uesioBeKa. MeToabl M3yueHUsi aHTporioreHesa. CxofcTBa U
pas3nuuus yesoBeKa U JKUBOTHBIX. CHCTeMaTH4eCcKoe I0JI0JKeHYe Ye/l0BeKa.

9.5. [IBwKylye CUbI

(dpaxTopsr)
aHTpOIIOTeHe3a

Jeudicywjue cunbt (¢pakmopnbl) aHmponozeHe3a. HacnenctBeHHass MU3MEHUMBOCTD
U ecTeCTBeHHbIM 0TOOp. OOIeCTBeHHbIM 00pa3 >KW3HH, W3TOTOBJIEHUE OPYAMH
TPYZQ, MbIIIJIEHUE, PeUb.

9.6. OcHOBHBIE CTaqUU
3BOJIIOLIMU YesloBeKa

59. OcHogHble cmaduu u 8emeu 380/1KYUU UYen08eKa: aBCcTpanonuTeky, UemoBek
ymenbiii, YesnoBek mnpsMoxopsiuii, YenoBek HeaHJepTaabCKui, YenoBek
pa3yMmHbIi. HaxoJKy MCKOMAaeMbIX OCTAHKOB, BpeMs CYII[eCTBOBaHMs, 00/1acThb
pacrpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPY/IHSI.

9.7. Yenoseyeckue pacsl

Yenogeueckue pacbl. OCHOBHBIe 0OJbIlIMe Pachl: eBporeouHas (eBpasuiicKasi),

OK 08, OK 09
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Y TIPUPO/HBIE a/lanTaliu
yesioBeKa

Herpo-aBCTpasiou/[Hast (aKBaTopuanbHas), MOHT OJIOU/THAsI (a3uarcko-
amepHKaHCKasi). UepTbl MPUCIIOCOOIEHHOCTH TIPe/ICTaBUTE e UeslOBeUeCKUX pac
K YCJIOBUSM CYIIeCTBOBaHMs. EJUHCTBO uesoBeuecKWX pac. Kpurtuka
COLIMAJ/IHOTO IapBUHM3MA U pacu3Ma.

Tema 10. Opranusmbl 4 OKpYy)Kawomias cpeja

10.1. DkoJjorug Kak
HaykKa

60. JKosiorus Kak Hayka. 3aZjau U pas3/e/ibl 5KOJOruu. MeTo/ bl 3KOJIOrMYeCKUX
HCCeJ0BaHUM. DKOJIOTHYECKOe MUPOBO33peHre COBPEMEHHOT0 Ye/IoBeKa.

10.2. Cpeasl obuTaHus U
3K0JIOTHUecKre (akTopbl

DKonoeuyeckue akmopbl. Kaaccugukayus  3Kon02u4ecKUX  (pakmopos:
abuoTnueckre, OWUOTHUECKHWE U aHTPOMOTeHHble. JleHiCTBHE 3KOOTMUeCKUX
(hakTOpOB Ha OPraHU3MBbl.

10.3. AbuoTHUueckue
(akTOopbI

61. AbuomuuecKue ¢pakmopbl: CBeT, TemriepaTypa, BIa)KHOCTb. PoTorepuoansm.
[MpucriocobneHysi OpPraHM3MOB K  JEWCTBUIO  aOMOTWUECKHX  (DaKTOPOB.
Buosnornueckue puTMsI.

JIaGopaTopHbIe padoThI M MPAKTHYECKHE 3aHATHS

62. JTaboparopHas pabora Ne 10. MopdoJsioruueckie 0CO6eHHOCTH PAaCTeHUH U3
Pa3HBIX MeCT 0OUTaHUS

63. JIaboparopHasi pabota Ne 11. BnusiHve cBeTa Ha pOCT U Pa3BUTHE UePEHKOB
KoJieyca

10.4. buotuueckue
(akTOopbI

64. Buomuueckue ¢axkmopbl. Buabl OMOTHUECKHUX  B3aUMO/I€HCTBUI:
KOHKYPEeHIIUsI, XUIITHUYEeCTBO, CUMOMO03 1 ero ¢opmbl. [TapasuTu3sm, Kooreparys,
MyTyasu3M, KOMMeHcanu3M (KBapTHPAHCTBO, Hax/ieOHUUeCTBO). AMeHCaIu3M,
HelTpanu3M. 3HaueHWe OMOTUYEeCKUX B3aMMOJENCTBUM [/ CYIL[eCTBOBAHUS
OpraHu3MOB B ITPUPOJHBIX COODIIeCTBAX.

10.5. Dkosoruyeckue
XapaKTepPUCTUKY BUjIa U
MOMYJ/ISILUU

65. DOKonozcuyeckue xapakmepucmuku nonyasayuu. OCHOBHbIe TIIOKa3aTeau
MOMY/ISILIUUA: UUCIEHHOCTb, TJIOTHOCTb, POXKAAeMOCTb, CMEpPTHOCTb, MPUPOCT,
Murpauusi. /IiHaMMKa YMCJIEHHOCTH TIONYJ/ISILWU U €€ peryJisiLusi.

JIabopaTopHbIe paboThl M MPAKTHYECKUE 3aHATHS

66. ITpaktrueckast pabota Ne 7. ITogCUéT MIOTHOCTH TIOMYJISL[UA Pa3HbIX BHIOB
pacTeHU

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09

Tema 11. Coo0IjecTBa ¥ IKOJIOTHUECKHE CHCTEMBI
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11.1. CoobujectBa

67. Coobujecmeo opzaHu3mos - 6uoyeHo3. CTPyKTyphl OHOIleHO3a: BHIOBas,

MPOCTPAHCTBeHHasi, Tpoduueckas (muileBas)). Bupbl-qomuHanTel. CBsI3U B 1
OpraHM3MOB 6
HOLIeHO3e.
68. DOkonoeuueckue cucmembl (3kocucmembt). IloHsiTHe 00 3KOCUCTeMe U
OuoreorieHo3e. @PYHKIMOHAbHbIE KOMITOHEHTBI 3KOCHUCTEMBI: TIPOAYLIEHTHI,
11.2. DxocucTeMs! U KOHCYMEHTBI, peiyLieHTbl. KpyroBopoT BelljeCTB ¥ MOTOK SHEPTUU B 3KOCHCTEME.
3aKOHOMEpPHOCTH UX Tpodrueckue (muiieBbie) YPOBHU 5KOCUCTeMbl. [luiljeBble LieMd U CETH.
CyLL|eCTBOBaHUS OCHOBHBIE TIOKa3aTelyd 3KOCHCTeMb: OMOMacca, TPOAYKLMS. OKOJOrMYecKue 1
NMUpaMU/Ibl: TPOAYKLWK, UHC/IeHHOCTH, Ouomacchl. CBOWCTBAa 3KOCUCTEM:
YCTOMYMBOCTb, CAMOperyJisLys, passurue. CyKueccus.
11.3. TIpupopgHsle ITpupodHble s3Kocucmembl. DKOCUCTEMBI 036p U peK. JKOCHUCTeMa XBOWMHOTO WU
59KOCUCTEMBI LIIMPOKOJIMCTBEHHOIO JIeca. OK 01. OK 02
69. AHmMponozeHHble 3KOcucmembl. ATPOIKOCHUCTEMBL. YPOOIKOCHCTEMBI. OK 0 4’ OK 05’
11.4. AHTpOIOreHHsble Buonornyeckoe v X03sMCTBEHHOE 3HaUeHHE arpo3KOCHCTeM M yPOOIKOCHUCTEM. 1 OK 06’ OK 07’
9KOCUCTEMBI Bbuopa3Hoobpasne kak (akTOp YCTOHUMBOCTH 3KocucTteM. CoxpaHeHHe OK 08’ OK 09’
Ouosiornyeckoro pazHoobpasus Ha 3emiie. ’
11.5. Buocdepa - 70. Yuenue B.HM. BepHaOckozo o 6uocgepe. I'paHuIlpl, COCTaB U CTPYKTypa
6uocdepsl. JKupoe BeljecTBO U ero GyHKIUU. OcobeHHOCTH Ouochepbl Kak
riobabHast 9KoCUCTeMa o
Senum ry100a/bHOM 3KOCHCTeMBbl. JIMHaMHUeCcKOoe paBHOBecHe W oOpaTHasi CBSi3b B 1
ouocdepe.
11.6. 3akOHOMEPHOCTH Kpyzoeopombl gewjecmg u Ouozeoxumuueckue Yukibl 31emeHmo8 (yryiepopa,
CylecTBOBaHuUs1 buocdep | a3ora). 3oHasbHOCTE 6rocdepsl. OcHOBHbIE OHMOMBI CyIH. BoiHbIe 6UOMBI.
11.7. YenoBeuecTBO B 71. Yenogeuecmeo 8 buocchepe 3emau. AHTpoIIOreHHbIE U3MeHeHus1 B Guocdepe.
buocdepe 3emu I'1o6anbHBIE 9KOJIOTHYECKHE TPOO/IEMBI.
CocywecmgogaHue npupodbl u uenogeyecmed. CoxpaHeHue OuopasHoobpazus 1
11.8. CocymiecTBoBaHHEe | KAK OCHoea ycmotiuugocmu 6uocgepbl. OCHOBa parjMOHAIBLHOTO YTIPaBIeHUS
TIPUPO/IbI M YeJIOBEUeCTBa | IPUPOJHBIMU PeCYPCaMH U MX UCTIO/b30BaHue. [loCTKeHUs: OMO/IOrMK M OXpaHa
TIPUPOJBI.
JuddepennupoBaHHbIii 3aueT 1
Bcero 3ansaTui 72
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3. YCJIOBUS PEAJIM3AIIUY YYEBHOM ITPEJIMETA

0/[.13 BAOJIOT' A

3.1. TpeGoBaHHe K MUHMMA/IbHOMY MaTepHa/IbHO-TeXHUYECKOMY 00ecreueHn o

KomriiektT yueGHOM Mebenmu KabuWHETa COCTOMT W3 TIOCA[OYHBIX MECT IO KOJTUYeCTBY
oOyuaroimyxcsi, pabouero mecra TiperojaBaresisi, y4eOHOW [OCKH, IIKahoOB [Jisi XpaHEHUS
yuebHoro 060py10BaHUs.

ObopydosaHue yuebHo20 kabuHema:
pabouast ocKa, CTeH/IbI,

TexHuueckue cpedcmea obyueHus:

VHTepaKTHUBHAs [JOCKA, MyJIbTUMeJUHHBIN TIPOEKTOP, HOYTOYK, IKpaH.

CpejcTBa 00yueHust:

ITocobue 110 [je/IeHH0 KJIeTOK (MarHHThI), Har/isifHbIe TTocobust (Y4eOHUKH, OTIOpHbIe
KOHCITEKTbI, KAPTOUYKH — 3aJJaHHs], TECThI, pa3faTOYHbIA MaTepurant).

3.2. UadopmaniioHHOE 00ecrieueHmne

OCHOBHble UCMOYHUKU:

1. ®epepanmpnbiii 3akoH oT 29.11.2012 Ne 273-®3 «O6 obpa3oBannu B Poccuiickoit
depeparyn».

2. IIpuka3 MunucTepcTBa o6pazoBanus U HaykKu P® ot 17.05.2012 Ne 413 «O6 yTBepKAeHHUU
(esiepanbHOTO rocy/JapCTBeHHOT0 06pa3oBaTeIbHOrO CTaHAapTa CpejHero (110JHOro) ob1ero
oOpa3oBaHHUsI».

3. Tlpuka3z MunucTepcTBa obpa3oBaHusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU
u3meHennii B [Ipuka3 MuHucrepcTBa obpa3oBaHusi U Hayku P® ot 17.05.2012 Ne 413 «O6
yTBep)K/eHUU (e/lepaJlbHOTO TOCyJAapCTBEHHOT0 00pa3oBaTeNbHOrO CTaH/apTa CpeAHero
(osTHOT0) 061IIETO 0Opa30BaAHMST».

4. ITnucemo [lerapramMeHTa rocy/japCTBeHHOM MOUTUKH B cepe MoAroTOBKU pabounx KaJpoB U
OTIO MunHobpHayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHJaLWHU I10 OpraHU3alid
TIoTyueHust cpefiHero o01jero o6pa3oBaHus B TIpefiesiax 0CBOeHUs1 00pa30oBaTe/IbHBIX MPOrpaMm
cpezfHero npodeccroHaIbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00I1Iero 06pa3oBaHuUs C yUETOM
TpeboBaHUll (hesiepanbHBIX TOCY/AapPCTBEHHBIX 00pa30BaTe/bHBIX CTAHZAPTOB W TOTy4aeMo
npodeccry UK CIieL[uaJbHOCTH Cpe/iHero rnpogdeccroHanibHOr0 00pa3oBaHUs».

5. Buonorus. 10 knacc. Ba3oBbiii ypoBeHb. YuebHuK / [Tonomapesa M. H, Kopuumnoga O. A,
Jlomununa T. E. / AO U3sgatensctBo "lIpocBemienue”,2021
6. Buonorus. 11 knacc. Ba3oBebiii ypoBeHb. YuebHUK. [Tonomapésa 11.H., Kopuaunora O.A.,

JlomnunHa T.E.; AO U3pgatensctBo "lIpocBerienue”, 2022

HumepHem-pecypcbl 015 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

SR
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4. KOHTPOJIb 1 OOEHKA PE3Y/IbBTATOB OCBOEHUSA ITPEIMETA
O/l.13 BUOJIOI'uA

KoHTponb U oOLleHKa pe3ynbTaToB

OCBO€EHUA

nipeMeTa

ocywiecTBndaeTcs

npenoaBaTesieM B MpoLecce NpoBefeHnsa NPakTUYeCKMX 3aHATUN, TeCTUPOBAHNS,

a TakXe BbINOJIHEHMe o0b0y4alWwMMNCAa WHAUBUAYaANbHbIX 3afaHUN, MPOEKTOB,
nccienoBaHumn.
Pe3ynbTaThl 00yueHHs Kpureprn MeTtoabl OLleHKH
OLIeHKH
CdopMHUpOBaHHOCTL 3HAaHUK O MeCTe U pOJU
Ovosmorud B CUCTeMe  HAyyHOTO  3HAHUS
eCTeCTBEHHBIX Hayk, B ¢bopmrpoBaHuH
COBpPEMEHHOW eCTeCTBeHHO-HayYHOW KapTUHBI MUpa TectupoBaHue
Y Hay4YHOTO MHPOBO33DEHUs]; O BKJIa/leé POCCHUHCKUX
¥ 3apyOeXHbIX YYEHBIX-OMO/IOTOB B  pa3BUTHE
ovonoruwy; (GyHKI[MOHATEHOU rPaMOTHOCTH
yesIOBeKa /IJ1sl pellleHusl )KU3HeHHbIX 3a/ay;
yMeHHe pacKpbiBaThb CojiepKaHue OHOIornuecKux
TEPMUHOB W TIOHSATHI: >XKU3Hb, KJI€TKa, OPraHu3M;
MeTabom3mM (0OMeH BelljeCTB W TpeBpallleHre
SHEepruun), FOM(eOCTa3 (caMngerynﬂuHH),p yll))o;l{eBaﬁ Tectuposare.
JIaboparopHas u
OpraHu3aLys YKMBBIX CHCTEM,
rpakTHYeckasi paboTa.
CaMOBOCIIpOM3Be/ieHre (penpogykums),
HAaC/Ie[CTBEHHOCTh, ~ W3MEHYMBOCTb,  POCT U Brinonxenve
Da3BUTHE; paboThI:
yMeHWe  u3/1arathb Ouosioruueckre  TeOpHH 100-95% -
(k/eTouHasi, XPOMOCOMHa, MyTaiponHas, | CUEHKA «5»;
LleHTpaZbHasi JlorTMa MOJIeKyJ/ISIpHOM  Ouomorum), 76-94% - TectupoBanue.
sakonb! (I.Menzens, T.Moprana, H.V.Bapunosa) u | CUeHKa «d»; JlaGopaTopHas 1
yUeHUst (o 1[eHTpax MHOT000pasus v 50-75% - npakTHueckast paboTa.
TIPOUCXOXKIEHUS KYJIbTYPHBIX pacTermii | OHEHKa «3»; Pemienue 3azau.
H.Basunoga), onpeensiTh IPaHULIBI ux 0-49% -

MPUMEHUMOCTH K )XUBBIM CUCTE€MdM;

yMeHHe BafleTb MeTO/laMM Hay4yHOIO I03HaHUs B
Oronoruu: Hab/OleHNe U ONMCaHKe JKUBBIX CHCTEM,
NIPOLIECCOB U SIBJIEHWH; OpraHv3alusl U MpoBefieHre
Oro/0rMYecKoro  SKCIepUMeHTa,  BbIABIDKeHHe
TUNOTe3bl;  BbISIBJIEHWE  3aBUCUMOCTH  MEXIY
ucciielyeMbIMU Be/IMUMHAMUY, 00bsiCHeHue
TIOJTyYeHHBIX pe3y/bTaToB, WCTO0/Ib30BaHHBIX
Hay4HbIX [IOHATHH, TEeOpPUH M 3aKOHOB; yMeHHe

JlenaTb BBIBOJbI HAa OCHOBAaHUU TOTyYeHHbBIX
pe3yJIbTaToB;

yMeHWe  BbIIEJIITb  CYIIeCTBeHHble  MPU3HAKU
BUDYCOB, K/JETOK T[pPOKapuoT M  SYKapHOT;

OJJTHOKJIETOUHBIX M MHOTOKJ/IETOUHBIX OPTraHWU3MOB;
0COOEHHOCTH TIpoLlecCOB: oOMeHa BeIlecTB U
TIpeBpallleHs] SHeprMu B KJeTKe, (DOTOCHHTE3a,

OlLleHKa «2».

@®poHTaNbHBIN OTPOC.
TecTupoBaHue.
JlaboparopHas u
npakTHueckast paboTa.
Perienue 3azau.

@OpoHTaIBHBIN OMPOC.
TecTtrpoBanue.
JIabopaTopHas u
rpakTHYeckasi pabora.
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TUVIAaCTUYeCKOTO UM SHepreTuueckoro  obmeHa,
XeMOCHHTe3a, MHTO03a, Mel03a, OI/I0ZJ0OTBOPEHMUS,
pa3MHOKeHUs, WHJUBUAYaTbHOTO pa3BUTHS
opraHu3mMa (OHTOreHe3);

yMeHHe TIPUMEHSIThb TI0JlyueHHble 3HaHWS IS
00BsiICHeHHsT 6H0JIOTUUECKHX TTPOLIECCOB U SIBJIEHUH,
I TIDUHSITHS ~ MPAKTHUUECKUX  pellleHud B
TIOBCEJITHEBHOM JKM3HU C IieJibl0  obecrieueHust
0e30MacHOCTH CBOETO0  3[0POBbSI W  3[JOPOBBS
OKpY’)Kalollux  Jrojie, cobmofieHUss ~ HOPM
rPaMOTHOTO TIOBeZIeHUs1 B OKPY’Karolllel MpUPOJHOMN
cpezie; TIOHUMaHHe HEOOXOJUMOCTH MCTIOIb30BaHUs

JOCTYDKeHUMN COBPEMEHHOU buonorun u
BroTexHo0TUN 1S paLoHaIbHOTO
TIPUPO/ION0/Ib30BaHUS;

yMeHWe pellaTb 3jleMeHTapHble TreHeTHUuecKue
3a/laud Ha MOHO- U AWTHOPHIHOE CKpel[UBaHMUE,
CLIeTl/IEHHOe Hac/ie[loBaHWe; COCTaB/IsITb  CXEeMbl
MOHOTHOPH/IHOTO CKpEIIWBAaHUS i Mpe/CcKa3aHus
HacJ/ieJOBaHUsl MPU3HAKOB Y OPraHU3MOB;

dpoHTaNbBHBIN OTPOC.
TecTupoBaHue.
JlaboparopHas u

npakTHueckast paboTa.

yMeHHe BBITIOJHATh 1ab0paTOpHbIe U TIPAaKTHUYeCKHe
paboThl, coO/O/aTh TMpaBuiaa TIIpH  paboTte C
yueOHBIM 1 7ab0paTOPHBIM 060PYZI0BAHUEM;

@dpoHTaNbBHBIN OTPOC.
TecTupoBaHue.
JTaboparopHas 1
npakTHueckast paboTa.
PerieHue 3azau.

yMeHHe KPUTUUYECKU OLleHUBAaTh u
VHTeprpeTpoBaTh MHQPOPMaLMI0 OUOIOrHYecKoro
cofiep>KaHus, BK/IIOYAKOLYI0  [CeBJOHAyYHbIe
3HaHUsI U3 pa3/IMYHbIX UCTOUHUKOB (CMMU, HayuHO-
TMIOMYJIIPHblEe  MaTepuasbl); 3TUYECKHe acreKThbl
COBPEMEHHBbIX  HCC/efloBaHMA B Ouosoruwy,
MeJULHe, OOTeXHOJIOTHY;

JlaboparopHasi 1
NpaKkTHUecKast paboTa.

YMEeHHe CO3/laBaTh COOCTBEHHbIE MUCbMEHHbIE U
yCTHBIe COOOIIeHus, 0000masi OHOIOrUYecKyto
wHpOpMalMI0O U3  HECKOJIbKUX  HCTOYHHKOB,
rpaMOTHO MCMOJIb30BaTh TMOHATUUHBIA  arrmapar
OuoJIoruy;

@OpoHTaIBbHBIN OIPOC.
TectrpoBaHue.

Cc(OPpMHUPOBAHHOCTb 3HAaHUKM O MeCTe U POJIU
Ouvosioruu B~ CUCTeMe  HAy4YyHOTO  3HaHUS
€CTeCTBEHHBIX Hayk, B dbopmMupoBaHUHT
COBpPEMEHHOW eCTeCTBeHHO-HayYHOW KapTHHBI MUpa
Y HAyYHOTO MHUPOBO33DEHUs]; O BK/aJie POCCUMCKUX
U 3apy0eXxHbIX YyuéHBIX-OMONIOTOB B pa3BUTHE
buosnoruy; (byHKUMOHATBHON rPaMOTHOCTH
YesioBeKa JIJisl pellleHusl )KU3HeHHbIX 3a/1ay;

@OpoHTaIBHBIN OIPOC.
TectrpoBaHue.

yMeHHe pPacKpbIBaTh CO/lep)KaHWe OHOJIOrHuecKux
TEPMUHOB M TIOHSITHI: BUJ, MOMYJISLUS, TeHOPOHL,
9BOJIIOLIUS, JBWKYIIHE CUIbI ((PaKTOPBI) SBOIOLUHU,

TIpUCIOCcOb6/IeHHOCTh OpraHu3MOB,
BU/I000pa3oBaHue, 9KO0JIOTHUECKHE (hakTopsl,
9KOCHUCTEMa, MIPOAYLIEHTHI, KOHCYMEHTHI,

peAyleHTbl, [efyd  TIATaHusl,  JKOJ0oruuveckas

®poHTaMbHBIN OTPOC.
TecTupoBaHue.

@dpoHTaNbHBIN OTPOC.
TecTupoBaHue.
JlaboparopHas u
npakTHueckast paboTa.
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nupaMu/ia, bruoreoreHos, orocdepa;

yMeHue y3araTh buosioruueckre TeOpUu
(sBomonoHHas Teopus Y.JlapBrHa, CUHTeTHYeCKas
TeopHsi 3BOJIIOLIMK), 3aKOHbl K 3aKOHOMEPHOCTU
(3apogpiieBoro cxofctBa K.bspa, uepenoBaHus
[JIaBHBIX  HampaB/ieHWd W TMyTeld  IBOJIIOLUM
AH .CeBeprioBa, yueHuss 0o  Ouocdepe
B..BepHazickoro), orpejensTb T'PaHULbl  UX
TIPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMeHUe B/afieTh MeTO/IaMM HAy4yHOTrO IO3HAHUS B
OvooruM: Hab/IIOIeHNe 1 OMKMCAHNE XKUBBIX CHCTEM,
TIPOLIECCOB U SIB/IEHWI; OpraHu3aLysi U MPOBeeHre
OMO/IOTMYEeCKOTO  JKCTIEPUMEHTa,  BbIJBWKEHHE
TUTIOTe3bl;  BBIIBJIEHWE  3aBUCHMOCTH  MEXIY
HCC/IeIyeMbIMU BeJIMYMHAMU, 00BbsCHeHHe
TI0/TyYeHHBIX pe3yJIbTaToB, WCII0/Ib30BAHHBIX
HAyUHBIX TIOHATHHM, TEOPUH M 3aKOHOB; YMeHHe
Jie/laTb  BLIBOALI HAa OCHOBAHMH  IIOJYYEHHBIX
pe3y/ibTaToB;

@DpoHTaIBbHBIN OIPOC.
TectrpoBaHue.
JlabopaTopHasi u
npakTHueckast paboTa.

yMeHWe  BbIENATh  CYIeCTBEHHble  TPU3HAKU
CTpoeHus  OMOJIOTMYeCKMX  OOBEKTOB:  BHUJIOB,
TIOTTYJISILIUH, MIPO/YLIEHTOB, KOHCYMEHTOB,
peAyLieHTOB,  OMOTeOI[eHO30B U JKOCHCTEM;
0Cc0OeHHOCTH TIPOIIECCOB: HacJieICTBeHHOU
W3MEHUHBOCTH, eCTeCTBEHHOTO otbopa,
BU/1000pa3oBaHus, TIPUCITOCO0IEHHOCTH
OPraHU3MOB, JIEMCTBHUS SKOJIOTHUECKHUX (AaKTOPOB Ha
OpraHU3MBbl, TIePEeHOCA BEl[eCTB U MOTOKAa SHEPTHHU B
9KOCHUCTEMAX, AHTPOTOTeHHbIX  W3MEHEHWH B
IKOCUCTEMax CBOeH MECTHOCTH, KpYroBOpOTa
BeIIleCTB M OMOre0XUMHUUECKHX 1IUK/IOB B Ouocdepe;

@®poHTaIBbHBIN OMPOC.
TecTupoBanue.
JIabopaTtopHasi 1
npakTHueckas paboTa.

yMeHHe TIpUMEeHSITb [OJlyueHHble 3HaHWs [Jisl
00bsicHeHUs] OMOIOrMUeCcKUX TPOLIeCCOB U SIBJIEHUH,
[Ji1  TIpDUHATHS ~ TpakTHUUeCKUX  pelleHud B
TIOBCETHEBHOM JKU3HU C LeJbl0  obecrieyeHust
0e30mMacHOCTH CBOETr0  3[0POBbSI U 3[J0POBBS
OKpY)KalIlUX  JIIOJeH, cobsofieHrss ~ HOPM
rPaMOTHOTIO TOBeIeHUsI B OKPY’Karollled MpUpPOJHON
cpezie; TIOHMMaHWe HeoOXOJUMOCTH HMCII0/Tb30BaHUS
JIOCTYKEeHUMN COBPEMEHHOU Oowonoruu ISt
paLMOHaTIBHOI0 PHUPO/0N0Ib30BaHMUS;

@OpoHTaIBHBIN OMPOC.
TecTtrpoBaHue.
JlaboparopHasi 1
npakTHueckas pabota.

yMeHHe pellaTb 37eMeHTapHble OWO/IOTHYecKre
3a/lauM, COCTaBJ/ISAITb CXeMbl IlepeHOCa BeIeCTB U
5Hepruu B 5KocucTeMax (Liernuy NUTaHus);

dpoHTaNbHBIN OTPOC.
TecTupoBaHue.
JlaboparopHas u
npakTHueckast paboTa.

YMeHHe BBITIOHATE J1Tab0opaTOpHbIe U MPAKTUYECKHe
paboTel, cobmogaTh TmpaBuWiaa 1pu  pabore
yueOHBIM ¥ J1abopaTOPHBIM 000pPYI0BaHUEM;

@OpoHTaIBHBIN OIPOC.
JIabopatopHasi 1
npakThyeckas pabora.

JlabopaTopHasi u
MpakTHYeckasi paboTa.

yMeHUe KPUTHUYECKU OlLlIeHHBAaTh u ®dpoHTaBHBIN OMPOC.
WHTeprpeTpoBaTh MHQPOPMALIMI0 OHOIOTHYeCKOTro TecTtrpoBaHuUe.
COJIeprKaHusl, BKJIFQUAIOLIYIO TICeB/IOHAyUHbIe JlabopaTopHasi u
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3HaHUS U3 pa3/IMuHbIX UCTOYHUKOB (CMU, HayuHO-
TIOMYJISIPHBIe MaTepua’bl); paccMaTpuBaTh
ryi00abHbIe 9KOJIOTUYeCKue po0/IeMbl
COBpEMEHHOCTH, ()OpPMHPOBATh [0 OTHOIIEHHIO K
HUM COOCTBEHHYIO MO3HUIIHIO;

yMeHHe CO03/jaBaTh COOCTBEHHbIE ITMCbMEHHbIE U
yCTHBIe coo0ueHusi, 00001mas OUOMIOrHUecKyro
WHGOPMAIMI0O U3  HEeCKOJBbKUX  HCTOYHHUKOB,
TPAMOTHO  WCIIO/Ib30BaTh TOHSTUHMHBIA — amrmapar
Ouosiorum.

npakTHueckast paboTa.

@®poHTaIBbHBIN OMPOC.
TectupoBanue.
JlabopaTopHasi 1
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