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Paccmotpena YTBepKaeHa TPUKa30M TUPEKTOPA

Ha 3aCEIaHUU [IUKJIOBOU METOINYECKON T'BIIOY KK «KMT)»
komuccun MOEH

[Tporokon ot «05» mrons 2023 r. Ne 10 ot 30 urons 2023 r. Ne 663
[Tpencenarens Xamrxanokosa 3.3.

Onobpena

Ha 3aCEJJaHUU TIeIarOTMYEeCKOr0 COBETa
npotokoi oT 30 uroHst 2023 1. Ne 8

Pabouas mporpamma ob6meobpazoBarenbroi auctuiuimabl OJl. 13 buonorus paspaborana
Ha OCHOBE (pelepalbHOr0 TOCYJAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CpPeaHEro oOuiero
0o0pa3oBaHMs, YTBEPXKICHHOTO IIPUKa30M MHUHHCTEpCTBAa 0Opa3oBaHMS W Hayku Poccuiickoi
Oenepaunn ot 17 mas 2012 1. Ne413, 3aperucTtpupoBaHHOIO B MMHHUCTEPCTBE FOCTUIIUHU
Poccwuiickoit ®enepanmu 07 wrons 2012 1. perucrpanmonubridi Ne 24480 ¢ w3MEHEHUSMHU U
nononHeHusMu, IlpumepHoli mporpammel  001e00pa3oBaTeNnbHON MUCHUIUIMHEL  buosorus,
pexomengoBanHort ®I'BOY JIIIO HUPIIO B kadecTBe NMPUMEPHOM MPOrpaMMBl IS peaau3ariuu
OCHOBHOI mpodeccuonansHoil oOpa3oBatenbHoil mporpamMMbl CIIO Ha 0a3e OCHOBHOTO 00IIEro
00pa3oBaHMs C MOJYYSCHHEM CpeHero o0mero o0pa3oBaHus, YTBEpKACHHONW Ha 3acenanuu CoBeTa
[0 OIICHKE COJEp)KaHHUA M KauecTBa MPUMEPHBIX pabouux mporpamMm oOIeo0pa3oBaTeIbHOTO U
COIMAIBHO-TYMaHUTAPHOTO IUKJIOB CPEAHETr0 MPO(EeCcCCHOHATBLHOIO 00pa30BaHMs, MPOTOKOI OT
30 HosiOps 2022 1t Ne 14., ®I'OC CIIO mno mpodeccun 43.01.09 «IloBap, KOHAUTEP», YTBEPKACH
npukazoM MuHucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit ®enepauun ot 9 nexabpsa 2016 roga
Ne 1569. VITIC 43.00.00 CepBuc u Typu3m

Opranuzanus- rocy/apcTBeHHOE 010 KeTHOE MpodeccrnoHallbHOE 00pa3oBaTeIbHOE

pa3paboTYHK: yupexaenue Kpacnogapckoro kpast «KpacHoIapckuii MOHTaKHBIN
TEXHUKYM»

CocraBurernsb:

Ocunosa Anxenuka ApranauioBHa, npenogasarens I BIIOY KK «KMT»



COJAEP)KAHUE

1.006mas xapakrepucTuka pabodeil mporpaMMbl 00IIe00pa30BaTeIbHON JUCIUTIIHHBI
2.CTpyKTypa U coJiep:kanue o01eo0pa3oBaTeIbHON JUCIIUILTAHBI

3.YcioBus peanusamnuy IporpaMMbl 00IIIe00pa30BATEIBHON TUCITUTIIHHEBL .......cveervveeeeesireeeeenenes
4.KOHTpOITh U OLIEHKA Pe3yJIbTAaTOB OCBOCHHUS 00IIE00pa30BaTeIbHON TUCIIUITTHHBI



1.00mas xapakrepucTuka padoueii nporpaMmbl
0011e00pa3oBaTeIbHOM TUCHUILINHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
O6meoOpa3oBarenbHas AUCHUIUIMHA «buonorus» ABiIsieTcss 005S3aTeNbHOM  YacThIO
00111e00pa3oBaTeILHOrO MKKJIA 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO mo
npodeccuu 43.01.09 IToBap, koHIUTED.

B cootBerctBuu ¢ ®I'OC COO «buoJjiorusy» sSBIseTcs 00s3aTeIbHON AUCIUIUIMHON Ha YPOBHE
cpennero oobmiero oopazoBanusi. Ha nzydenne nucuumimabl «buosorus» orsoautcs 144 gaca.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIEC PE3YyJbTAaThl 0OCBOCHUA TUCIHUIIJINHDBI:

1.2.1. leau (M cCHUNJINHBI:
Coneprxanue mporpammsl 0011e00pa3oBaTeNbHON AUCHUIUIMHBL «BHONIOTHs) HallpaBIeHO

Ha JIOCTHKEHUE CIICIYIOIINX 1eJIe:

¢dopmupoBaHHE Y OOYYAIOIIMXCS CHCTEMBl 3HAHWW O PA3IMYHBIX YPOBHSX JKHU3HU CO
3HAaHHEM COBPEMEHHBIX TMPEACTABIEHUN O JKHUBOW TMPHUPOAE, HABBIKOB IO MPOBEACHUIO

OMOJIOTHYECKUX HCCIEJOBaHUI C COONIOZCHWEM STHYECKMX HOPM, apryMEHTHPOBAaHHOU

JUYHOCTHON MO3UIIMHU 110 OEpe’KHOMY OTHOIICHHIO K OKpYKalollei cpeze.

3agauu AUCUMILINHBI:

1. nonyuenue ¢yHIaMEHTANbHBIX 3HAHUI O Omonornyeckux cucremax (Knerka, Opranuswm,
[Tonymsiums, Bun, Dkocuctema); UCTOPUM Pa3BUTHUSL COBPEMEHHBIX IPEJICTaBICHUN O
JKUBOI MPUPOJIE, BHIAAIOIINUXCS OTKPHITUSX B OMOJIOTHYECKON HayKe; pOJId OMOJIOTrHYeCKON
HayKd B (pOPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHBI MHpPA; METOJaX
HAYYHOTO MMO3HAHUS;

2.  OBJAJCHHE YMEHHSIMH JIOTHYECKU MBICIHTH, 0OOCHOBBIBATH MECTO U POJIb OMOIOTHYECKIX
3HaHUW B TPAKTHYECKOH IESITENbHOCTH JIIOJIeH, Pa3BUTUU COBPEMEHHBIX TEXHOJOTHUH;
OTpEeENATh JKUBbIE OOBEKTHI B NMPUPOAE; MPOBOAUTH HAOIMIOACHUS 32 SKOCHUCTEMAMHU C
LENbI0 WX OINMCAHMS U BbBIABICHUS €CTECTBEHHBIX M AHTPONOIEHHBIX HW3MEHEHUM;
HAXOJHUTh U aHAIU3UPOBATh MHPOPMAIIHIO O KHUBBIX 00BEKTAX;

3. pa3BUTHE MO3HABATENBbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOydarolmuxcsi B MpOLEcCe H3YYEHHMs] OMOJOTMYECKUX SIBJICHHM; BbIIAIOIINUXCS
JOCTMDKEHUI OHMOJNOTHHM, BOIIEAIINX B OOILICUETOBEUYECKYIO KYJIbTYpPY; CIOXKHBIX MU
IIPOTUBOPEUYMBBIX IyTE€Hd pa3BUTHS COBPEMEHHBIX HAaY4HBIX B3IJISIOB, HJAEH, TEOpUH,
KOHIIETIUH, TUIOTE3 (0 CYIHOCTH M MPOMCXOXKACHUH KU3HHU, YEJIOBEKA) B X0J1€ PabOTHI €
Pa3IUYHBIMU UICTOYHUKAMH UH()OpMaIINH;

4.  BocnuTaHHWE  YOEXKIEHHOCTH B  HEOOXOJMMOCTH TO3HAHUS  JKUBOW  NPHUPOJBI,
HEOOXOJUMOCTH PalMOHAIILHOTO TPHUPOAOIOJIB30BAHNS, OEpPEKHOrO OTHOLIEHUS K
HOPUPOIHBIM pecypcaM M OKpY)Karollel cpese, COOCTBEHHOMY 3J0POBBIO; YBAXKEHMS K
MHEHHIO ONIOHEHTA MPHU 00CYKICHUN OMOJOTHUYECKHUX TTPOoOIIeM;

5. Hcnonp30BaHME MPUOOPETEHHBIX OWOJIOTMYECKUX 3HAHUM M YMEHHUH B IOBCETHEBHOM
JKU3HU JUISl OLIEHKH TOCJEICTBUN CBOEH NESATENbHOCTH (U EATENbHOCTH APYTUX JIOACH)
[0 OTHOIIEHHIO K OKpYXarlleil cpene, 3A0POBBIO APYrHX JIOJEH M COOCTBEHHOMY
3I0pOBBIO; OOOCHOBAaHHWE W COOJIOJIEHHE Mep MPOPUIAKTAKH 3a00JIEBaHHM, OKa3aHUE
NEepBOi MOMOIIM IPU TpaBMax, COOJIOACHUE TPaBUII IOBEJICHUS B TIPUPOJIE.

1.2.2. Ilnanupyemblie pe3yjbTAThl OCBOCHUS 00111e00pPa30BaTEJIbHON NUCUUILJIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco6oe 3Hauenue nucuuruinHa umeeT npu popmuposanuu OK u 1K



Koa n
HANMEHOBaHHe
(opmupyembIx
KOMIIeTCHIUI

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a7a4
po(hecCHOHATTLHOM
JeATEIILHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyHy, OCO3HAHHWE IICHHOCTH MAacTepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOH ACSITENFHOCTA TEXHOJOTUYCCKOU H
COLIMAILHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,

IJIaHUPOBATh u CaMOCTOATEIIBHO BBITIOJIHATH TaKYyHO
NeSITeIIbHOCTb;
- UWHTEpeC K pamyHbIM cdepaMm  TpodeccHOHATEHOM

JIeSITCIIbHOCTH,
OBnajieHNe yHHBEpPCATbHBIMUA YUCOHBIMU IO3HABATEIIEHBIMU
NENCTBUSIMU:

a) 0a30Bble JIOTHYECKHeE /IeliCTBUSA:

- CaMOCTOATENbHO (opMynHpoOBaTH M  aKTyalU3UPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MTPU3HAK WIJIM OCHOBAHUS IS
CpaBHEHHUS, KITacCU(PUKALIUU U 000O0IICHNUS;

- ONpeAeNATh IENU IeATCIILHOCTH, 3aJaBaTh MapaMeTpbl H
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMBbIX SIBICHUSX;

IIPOTUBOPCUUA B

- BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE  pE3yJIbTATOB  LEJNSM, OLEHUBATh PUCKHU
MOCJIEACTBUN NeITEeTbHOCTH,

- pa3BUBAaThb KPEATUBHOE MBILUICHHE TIPU  PELICHUU

JKU3HEHHBIX TTPOOIeM

0) 0a30BbI€ HCCIEI0BATEIbCKHE e CTBYSI:

- BIQAETh HaBBIKAMH  y4eOHO-HMCCIIEOBATEIbCKONH U
MPOCKTHOM JIeATEILHOCTH, HAaBBIKAMHU Pa3peIIeHUs MPooIIeM;

- BBISIBIIATH PUYMHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIU3UpOBaTh 3aJayy, BBIABUIaTh TMIIOTE3Y €€ PELICHHUS,
HAXOJWUTh  apryMEHTBl  JUIA  JIOKA3aTeIbCTBA  CBOMX

- chopMUpPOBATH 3HAHUS O MECTE U POJIM OMOJIOTUH B CUCTEME
€CTECTBCHHBIX HAyK, B (QOPMHUPOBAHUU COBPEMECHHOUN
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB
NPUPOJIbI U PEIICHUH JKU3HEHHO BaXHBIX COLUAIBHO-
ITHUYECKHX, DKOHOMHYECKHX, JKOJIOTUYECKUX  MpolsieM
YEJIOBEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB PAIlMOHAIBHOTO
OPUPOJIONIONB30BaHUS; B (OPMUPOBAHUU  LIEHHOCTHOTO
OTHOIIEHUS K TPUPOJE, OOIIECTBY, YEIIOBEKY; O BKJaJe
POCCHUHCKHUX U 3apyOekKHBIX YYEHBIX - OHUOJIOTOB B pa3BUTHE
ouosornu; (PYHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKa JIJIsi
pelleHus KU3HEHHBIX Mpo0em,

- YMETh BIAJETh CUCTEMOW OMOJIOTHYECKUX 3HAHHM, KOTOpas
BKJIFOYAET:

OCHOBOIIOJIATAIOIINE OHOJOTUYECKHE TEPMHUHBI W TIOHATHS
(>KM3HBb, KJETKa, TKaHb, OpraH, OpPTraHu3M, B, MOMYJSIINS,
IKOCUCTeMa, OuoIleH03, Ouocdepa; mMeTaboIu3M, TOMEOCTas,
KJIETOYHBII WUMMYHHUTET, OMOCHHTE3 OejKka, OWOIMOJIMMEpHI,
JUCKPETHOCTh,  CAMOPETYJSLUs,  CaMOBOCIPOU3BEACHUE,
HaCIEeACTBEHHOCTh, H3MEHYHUBOCTh, YIHEPT03aBUCUMOCTh, POCT
U pa3BUTHE);

Ouosnorudeckue teopuu: kinerouHas teopus T. llIBanna, M
Ineiigena, p. Bupxosa; KJIOHAJIbHO-CEJIEKTUBHOTO
nvmmyHurera [I. Opmux, WM. MeuHnkoBa, XpOMOCOMHast
Teopus HacieacTBeHHocTH T. Moprana, 3aKOH 3apO/IbIILIEBOTO
cxoncrea K. bopa, sBomonmonHas teopus Y. JlapBuHa,
CHUHTETUYECKAasl TEOPUs SBOJIIOLUU, TEOPHs aHTpororeHesa 4.
Hapsuna; Teopus ouoreonenosa B.H. Cykauépa; yuenust H.1.
BapunoBa - o IleHTpax MHOroOOpa3usi M MPOUCXONKICHUS
KynbTypHbIX pactenud, A.H. CepepuoBa - 0 mnOyTix u
HampaBJieHusX 3Boirorun, B.M. Bepuaackoro - o 6uocdepe;
3aKOHBI  (€IMHOOOpa3usi TOTOMKOB TIEPBOTO IOKOJICHHS,




YTBEPXKIACHHIMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEIICHUS;

- QHAIM3UPOBATH IOJYYCHHBIE B XOJI¢ PEUICHHS 3aJa4d
pe3yNbTaThl, KPUTHYECKH OIICHHBATh WX JIOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeThb TIEPEHOCUTh 3HAHWS B I[O3HABATCIBHYI0 W
MPAKTUYECKYIO 00JIaCTH KU3HEACATCIIEHOCTH;

- YMETh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIABMIaTh HOBBIE UJCH,
MOJIXOJIbI U PELICHUS;

- CIOCOOHOCTh HMX HCIIOJB30BAHHMS B II03HABATEIBLHOM H
COLIMAJILHOM MPAKTUKE

npeajaratb OpHUIruHaAJIbHBIC

pacuieruieHusl MPU3HAKOB, HE3aBUCHUMOIO  HACJIEIOBAHMS
npuzHakoB [. MeHaens, CUEIJIEHHOTO HAcleJOBaHUsA
IIPU3HAKOB M HapylleHus cleruieHus resoB 1. Moprana;
TOMOJIOTUYECKUX PSIAOB B HACJIEACTBEHHONM HM3MEHYMBOCTH
H.M. BaBunosa, renerndeckoro pasHosecus k. Xapau u B.
Baitn6epra; 3apO/JIBIIIIEBOTO CXOJICTBa K. bapa,
ounoreneTnueckoro 3akona J. ['exkensi, . Mrosiepa);
IPUHLIUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Muaumyma lO. JIuOuxa, 9KOJIOTMUECKONW MHUPaMUJIbI
qyucen, OMOMacChl U SHEPTHH ),

runore3bl  (koauepBatHo AWM. Omnapuna, NEepBUYHOIO
oynbona J[x. Xomnneiina, mukpocdep C. @okca, pudosuma T.
Yek);

- chopmMupoBaTh  YMEHHS  PACKpbIBaTh  COJIEp:KaHUE

OCHOBOITOJIATAIONINX OMOJOTMYECKUX TEOPUH W THUIOTE3:
KJICTOYHOM, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOIIMOHHOM,
MPOUCXOXKACHUS JKU3HU W 4YEIIOBEeKa; BJAJIEHHE CHCTEMOMU
3HaHUH 00 OCHOBHBIX METOAAaX HAYYHOTO IO3HAHWS,
WCIIOJIb3YEMBIX B OHMOJOTHYECKUX WCCIEAOBAHUSIX JKHUBBIX
O00BEKTOB M IKOCHCTEM (OMHCaHUEe, U3MEPEHHE, MPOBEICHUE
HaOMIOJIeHnit);  cmoco0aMy  BBISBIIGHUSI M OLIGHKH
AHTPOIIOTEHHBIX U3MEHEHHI B TIPUPOJIC;

- copmupoBaTh yMEHHUS pPACKPBIBATH OCHOBOIOJATAIOIINE
Ouosorudeckrne 3akoHbl U 3akoHoMepHOocTH (I'. Mengens, T.
Moprana, H.M. BaBunoBa, O. T'ekkens, ®. Mromnepa, K.
bapa), rpaHuIlbl KX TPUMEHUMOCTHU K )KHBBIM CHCTEMaM;

- YMETh BBIJCIIATH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHUSI BHPYCOB, KIETOK TPOKApUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, BHIOB,
OMOTeo11eH030B, FIKOCUCTEM U Ouochepsr;

CTPOCHHSI OPTaHOB M CHCTEM OPIraHOB PAaCTEHUH, KUBOTHBIX,
YeloBEeKa; MPOIECCOB KUZHEEATEIHHOCTH, MPOTEKAIONINX B
OpraHu3Max pacTeHHA, )KUBOTHBIX M YEJIOBEKa,
OMOJIOTUYECKHUX TPOIECCOB: 0OMEHa BEIIeCTB (METaboIn3M),
vHpOpMaMd W TPEBPAICHHUS]  DHEPTUHU, OpOXKCHHS,




aBTOTPOHOIO W TeTepOTPO(GHOr0  TUIOB  IMUTAHHSA,
(doTOoCHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a, TaMETOIeHe3a,
IMOpHUOTeHe3a, MOCTIMOPHOHATBHOTO pa3BUTHSA,
pPa3sMHOXCHHS, WHAMBHIYaTbHOTO PAa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBHUS T€HOB, FeTEpO3uca; JCHCTBUN
UCKYCCTBEHHOTO 0TOOpa, CTaOMIM3UPYIOIIETO, ABMKYILIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpA; AJIOMATPUIECKOTO H
CHUMITATPUYECKOTO BHI000pA30BAHUS; BIUSHUS JABIKYIIHX
CHUIT IBOJTIOIIAH Ha reHodoH,T TOITYJISIIHH;
NPUCIIOCOOJICHHOCTH  OPraHU3MOB K  cpele  OOWTaHWS,
YepeI0BaHMsI HAIPABIICHHUH 3BOJIOIMH; KPYTOBOPOTA BEIIIECTB
¥ IIOTOKA YHEPTUHU B IKOCHCTEMAX;

- NpUOOpECTH OMbIT TNPUMEHEHUS OCHOBHBIX METO/OB
HAYYHOTO  TIO3HaHWS,  HCIOJIb3YeMbIX B  OHOJIOTHU:
Ha6J'IIOI[CHI/I$I U OnrcCaHus JKHBBIX CHCTCM, IIPOLECCOB U
SIBJICHHWI;, OpTaHW3allid ¥ MPOBEACHUS OUOJOTHYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU S THUIIOTE3, BBISABJIISATH
3aBHUCHMOCTH MEX]y HCCIEAYEMBIMUA BETHYMHAMHU, OOBICHATH
MOJIyY€HHbIE pe3yJabTaThl U (QOPMYJIUPOBATH BBIBOJBI C
UCTIONIb30BaHUEM HAYYHBIX MOHSATHI, TEOpU U 3aKOHOB;

- copMUpOBaATh YMEHUS BBIICIATH CYIIECTBEHHBIE NMPU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OPraHnu3MoOB, BH/OB, 6I/IOFCOHCHO3OB u
9KOCUCTEM; OCOOCHHOCTH TMPOILECCOB OOMEHa BEIIECTB U
IIpeBpalleHus DHEPTUHU B KJIETKE, dotocuHTe3A,
MJIACTUYECKOTO U DHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MEi03a, OTUTOJOTBOPECHHUS, PA3BUTHS M PA3MHOKCHHUS,
WHIUBUAYAIBHOTO  Pa3BUTUSL  OpraHu3mMa (OHTOTEeHe3a),
OOppOBI  3a  CYIIECTBOBaHWE, €CTECTBEHHOrO  0TOOpAa,
BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie
O6I/ITaHI/I$[, BIIMAHUA KOMITOHCHTOB 3KOCHUCTEM,
AHTPOTIOTEHHBIX M3MEHEHHH B SKOCUCTEMAX CBOCH MECTHOCTH,
KpYroBOPOTa BEIIECTB M MPEBpalieHne YHEPTUU B Onocdepe;

- chopMupoBaTH YMEHUS IPUMEHATH MOTyYCHHbIE 3HAHUS IS
OOBSICHEHUS] OHMOJIOTMYECKHX TMPOIECCOB W  SIBJICHHUHU, IS




NPUHATHS IPAKTHYECKUX PEHICHUH B MOBCEIHEBHOW KH3HH C
Henpl0  oOecriedeHus: 0e30MacHOCTH CBOETO  3JI0POBBSI U
3I0POBbsSI  OKPYXAIOIIUX JIIOACH, COONIONEHHS 30POBOTO
o0pa3a >KM3HH, HOPM T'PaMOTHOTO MOBEJICHHS B OKPYIKArOIIeH
HIPUPOIHOMN cpene; IIOHUMAaHue HEOOX0IMMOCTH
UCIIOJIB30BaHUsl JIOCTHXKCHUH COBPEMEHHOW OHWOJOTHH U
6I/IOT€XHOJIOI‘I/II\/‘1 AJId pallMOHAJIBHOI'O IMPUPOAOIIOJIb30BaHUA,
YMEHUE  HCIOJb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI,
OMOJIOTUYECKYI0 ~ TEPMHUHOJIOTMIO U CHUMBOJHMKY  JJIA
JI0Ka3aTeIbCTBa poacTBa OpPraHu3MOB pa3HbIX
CUCTCMATUYCCKUX TI'PYIII; B3aUMOCBA3U OPraHU3MOB U CPCAbI
OOWTaHUs; CIUHCTBA YEJIOBEYECKHX pac, HE0OXOJIUMOCTH
3JI0pOBOTO 00pa3a KU3HH, COXPAHCHHSI pa3HOOOpa3us BUIOB U
9KOCHCTEM, KaK YCIIOBUS COCYIICCTBOBAHHS IMPUPOJIBI U
YeJI0BEYECTBA;

- copMupoBaTh yMEHHS pelIaTh OHOJIOTMYECKHE 3aJlavu,
COCTaBJIAAITb I'CHOTHUIIMYCCKHUE CXEMBI CKPCIIHMBAHUA  IJId
pa3HBIX THUIIOB HACJIEIOBAaHUS TPU3HAKOB Yy OPTraHHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB W DJHEPTHH B
9KOcUCTeMax (Iemu TUTaHUs, MHUIIEBBIE CETH), BBISBISTH
IPUYIUHHO-CJIICACTBCHHLIC CBs3H1 MCXKIY HUCCIICAYCMbIMU
OMOJIOTUYECKUMH OOBEKTAaMH, MPOILECCAMH U  SBIICHUSMU;
ACJIaTb BBIBOJbBI W IMPOTHO3bI Ha OCHOBAHWH MOJTYYCHHBIX
pe3ynbTaToB;

- chopMupoBaTh  yMEHHUS  KPHUTHYECKH  OIICHUBATH
nH(popManui0 OUOIIOTUYECKOTO COJACPXKAHUS, BKIIOYAIOIIYIO
NICEBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX UCTOYHUKOB (Cpe}ICTBa
MaccoBoi WH(OpMAILUK, HAYYHO-TIOMYJISIPHBIE MaTepHallb);
HUHTCPIPECTUPOBATH ITUYCCKHUC ACIICKThI COBPEMECHHBIX
WCCIIEIOBaHU B OWOJOTHH, MEAHWIMHE, OHOTEXHOJIOTUU;
paccMaTpuBaTh  TIO0ANBHBIE  AKOJOTHYECKHE  TPOOIEMBI
COBpEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO TMO3UIMIO, yMEHHUE OIICHWBAaTh OJTHUYECKHE
ACIICKThI COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B 06J'IaCTI/I
OMOTEXHOJIOTHH U TEHETHYECKMX TEXHOJOTHH (KJIOHUPOBAHHE,




UCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAIPABICHHOE W3MCHCHHE
TeHOMa U CO3JIJaHHEe TPAHCTEHHBIX OPTaHU3MOB);

- chopmMupoBaTh  yYMEHHS  CO3JaBaTh  COOCTBEHHBIC
NUCHbMEHHBIE W YCTHBIE  COOONICHHS HAa  OCHOBE
Ouosnornveckoir MHGOpPMAIMU M3 HECKOJIBKUX HCTOYHUKOB,
IpPaMOTHO UCIOJIb30BaTh MOHATHWHBIN anmmapar OHOJIOTHH;

- yMeTh  BBIIBHTaTh  THUIIOTE3bI,  MPOBEPSATH  HX
OKCHEPUMEHTAJIBHBIMI  CPEACTBaMHU, (HOpMYyIUpysl  LeNb
WCCJICJIOBAHMSI, aHAIM3UPOBATh TOJNyYEHHBIC PE3yJIbTaThl U
JIeNIaTh BBIBOJIBL;

- MPUHUMATh y4acTHE B HAYYHO-HCCIICJOBATEILCKON pabote
10 OHMOJIOTHH, SKOJIOTUU M MEIMIIMHE, NMPOBOAMMON Ha 0ase
IIKOJIbHBIX HAyYHBIX OOINECTB W TMYOJWYHO TPEACTABIATH
NOJYYCHHBIC PE3yJIbTaThl Ha YYCHHYECKUX KOHQPEPEHIIHIX
pPa3HOTO YPOBHSI;

OK 02.
Ocy1iecTBISTh
MIOWCK, aHATN3 U
UHTEPIIPETAIHIO
uHpopManuuy,
HEOOXOINMOM ISt
BBITTOJTHEHUS 32144
npodecCHOHATbHON
NeSITETTHHOCTH.

B 006.1acTH HEHHOCTH HAYYHOT'O MIO3HAHUSI:

- c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOMN
MPAKTHKH, OCHOBaHHOTO Ha uasnore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHME S3BIKOBOW M UYUTATEIBCKOW KYJIBTYphI
KaK CpeACTBa B3aUMOJCHCTBHUS MEXIY JIIOABMH U TO3HAHUS
MUpa;

- OCO3HAHUE IIEHHOCTH HAy4YHOW JAESITEeIIbHOCTHU, TOTOBHOCTh
OCYUIECTBIISTh MIPOEKTHYIO u HCCJIEI0BATENIbCKYIO
JeSTeIbHOCTh MHIUBUYalIbHO U B TPYIIIIE;

OBnaneHre yHHBEpPCATbHBIMU YUEOHBIMU TMO3HABATEILHBIMU
NEUCTBUSIMU:

B) padora ¢ uHdopMaIueii:

- BJIaJIETh HaBbIKaMH MOJy4YeHUs] HH(GOPMAIIMU U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISATH TOUCK,

- chopMHpOBaTb  yMEHHUS  KPUTHYECKHU
UHPOPMALIMIO OHOJIOTHYECKOTO COAEP)KaHUS, BKIIOYAIOIIYIO
IICEB/IOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (Cpe/icTBa
MaccoBOW HWH(OpPMALIMU, HAYYHO-TIONMYJSPHbIE MaTepHalbl);
UHTEPIIPETUPOBATh ~ ATUYECKHUE  aClEKThl  COBPEMEHHBIX

OLICHUBATh

HCCICIOBAHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;
- HMHTEPIPETUPOBATh OSTUUYECKHE AaCIEKThl COBPEMEHHBIX
OHMOTEXHOJIOTHH;

poOIeMbI

HCCICIOBAHUM B OHOJIOTHM, MEIMIIUHE,

paccMmaTtpuBaTh  IJI00AJIbHBIE  HKOJIOTUYECKUE
COBpPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO TMO3WIIMIO, YMEHHE OICHHUBAaTh JTHUYECKUE
acmeKkTbl ~ COBPEMEHHBIX  HCCIEAOBaHUN B

OMOTEXHOJIOTUN M T€HETHYCCKUX TEXHOJIOTUI (KJ'IOHI/IpOBaHI/IC,

obnactu

HCKYCCTBEHHOE OILIOJIOTBOPCHHE, HAIPABICHHOEC H3MCHCHHE
TeHOMA M CO3JIaHUE TPAHCTEHHBIX OPTaHH3MOB);

COOCTBEHHEIC
OCHOBE

- chopmupoBaTh
MUCHbMECHHBIE U

YMEHHUS
YCTHBIE

C0371aBaTh
cooOIIleHns  Ha




aHalu3, CHUCTEMATH3allMI0 M MHTEPIPETAHi0 HHPOpPMALUU
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- CcO3JaBaTh TEKCThl B pAa3MYHBIX (opMarax C Y4eToM
Ha3HaueHUs MH(OpPMAIMM M LEJIEBOH ayAMTOPUH, BBHIOMpAs
ONTUMAIIbHYIO (POPMY NIPEICTABICHUS U BU3yaTH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(pOpMAIUH, ee
COOTBETCTBUE IIPABOBBIM U MOPAIbHO-3TUYECKUM HOpPMaM;
cpeacTaa UH(OPMALIMOHHBIX u
KOMMYHUKALMOHHBIX TEXHOJIOTUH B PELICHUU KOTHUTHUBHBIX,

- HUCIIOJIB30BaTh

KOMMYHUKATHBHBIX u OpraHnu3alOHHBIX 3aga4 C

cobOoieHueM TpeboBaHUI SPrOHOMUKH, TEXHUKH
0€30IIaCHOCTH, TUTHEHBI, PEeCcypcocOepekeHusi, MPaBOBBIX M
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

- BJIQJICTh HABBIKAMHU PACIO3HABAHMS U 3alIUTHl HHPOPMAIIHH,

UH(POPMALIMOHHOM 0€30MMaCHOCTH JTMYHOCTH

Ouosornveckor MHGOpPMAIMM M3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

OK 04. PaboTtaTb B
KOJUIEKTUBE U
KOMaHfe,

3¢ dexTHuBHO
B3alMOJICCTBOBATE
C KOJIJIEraMHu,
PYKOBOJICTBOM,
KJIHEHTaMU

- TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOOTMPEICICHHIO;

-OBJIaJICHUC HaBBIKaMU y4e0HO-UCCIIeI0BATEIHCKOM,
MPOEKTHOM U COIMANLHOM e TEIbHOCTH;

ORilaleHHe  YHUBEPCAJbHBIMH  KOMMYHHMKATHBHBLIMH
NeiiCTBUAMU:

0) coBMecTHas 1esITeJIbHOCTD.

- TMOHWMAaTh W HUCIOIB30BaTh MPEUMYIIECTBA KOMaHIHOW H
UHAUBUAYAJIbHON paboThI;

CaMOCTOATCIIBHOCTH U

- [IPUHUMATh eI COBMECTHOM NEeATEIbHOCTH,
OpraHM30BBIBATH M KOOPJAWHUPOBATh JCHUCTBUA IO €€
JOCTH)KCHHMIO: COCTaBIATh IUIAH JEHCTBHUM, pacIpenciarh

pPOJIU C y4EeTOM MHEHHH y4aCTHUKOB OOCYXAAaThb Pe3yJbTaThl
COBMECTHOH paboTHI;

- KOOpAUWHHPOBATH W BBINIOJHATH pa60Ty B YCJIOBHAX
pealIbHOrO, BUPTYaJIbHOTO 51 KOMOMHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATHL MNO3UTHUBHOC CTPATCTUYCCKOC ITOBCIACHHC B

co3maBaTb  COOCTBEHHEBIE
COOOIIlEHUST HAa  OCHOBE

- chopMupoBaTh
NHCbMEHHBIE |

YMEHHUS
YCTHBIE
Ouojoruuecko MHGOpMAIMM M3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUIHBIN anmnapar OHMoJI0TuY;

- yMeTh
JKCIEPUMEHTAIBHBIMH

BBIABUT'AaTh THUITIOTE3HI, IIPOBEPATH nux

opmymupyst
HCCIIEIOBAHUS, AHAIM3UPOBATH IIOJYYEHHBIE PE3YJIbTaThl U

CpeacTBaMy, Lenb
JIeJ1aTh BBIBOJBI;

- MPUHUMATh Y4acTHEe B HAay4HO-MCCIIEJOBATENbCKOM paboTte
1o OMOJOTUHM, PKOJIOTMH M MEIHMIIMHE, MPOBOAMMON Ha 0aze
UIKOJIbHBIX HAyYHbIX OOIIECTB M MNYOJIWYHO MNPEICTABIATH
MOJIyY€HHBbIE Pe3yJbTaThl HA YYEHHUYECKUX KOH(DEpEeHIHIX
Pa3HOTO YPOBHSA
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pa3MYHBIX  CUTYyalHUAX,  HIPOSBISATH
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBnanenue YHHBEPCAJIbHbIMHA
JelCTBUSIMU:

) IPUHSITHE Ce0sl U APYTHX JIIO/Iei:

- OPUHUMATh MOTUBBI U apryMEHThl APYTUX JIOAeH mpu
aHaJIN3€e PE3YNbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTUX JIIOAEH HA OUINOKH;
- pa3BUBaTh CIIOCOOHOCTh NOHMMATh MUP C MO3ULUU JAPYroro
YeloBeKa

TBOPYCCTBO u

peryJsiTHBHbIMH

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY>Karolen
Cpelbl,
pecypcocOepeKeHHI0
, 9 eKTUBHO
JIEVCTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B o0Js1acTH 3K0JI0IrM4€CKOTr0 BOCIIUTAHUS

- c(OpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPHI, IOHUMAHHE
BJIUSIHUA ~ COLMAJIIbHO-PKOHOMUYECKMX  MPOIECCOB  Ha
COCTOSIHUE MPUPOJHON M COIMAIBHOMH Cpejbl, OCO3HAHHE
r100aTBbHOTO XapaKTepa AKOJIOTHYECKUX TTPOOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHUE JCHUCTBHUI B OKPYKAIOIIEH
cpele Ha OCHOBE 3HAHUsA LeJlel YCTOMYMBOrO pa3BUTHUSA
YeJI0BEUECTBA,
aKTUBHOE  HETPUSITHE
OKPY’KaloIleH cpene;

- YMEHHE TPOTHO3UPOBATh HEOIArONMPHUATHBIC IKOJIOTHUECKUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX JIE€UCTBUH, MPEAOTBpAIIATh
UX;

JEWCTBUW, TMPUHOCIIIMX  BpeN

- pacuiupeHuc OIIbITa JACATCIIBHOCTH JKOJIOTHYECKON
HAITPaBJICHHOCTH;
- OBJIaICHHUC HaBBIKaMH y‘-IC6HO-HCCHCHOB&TCHLCKOﬁ,

MPOEKTHOM M COLIMATIbHOM JAEATEIbHOCTH

- BJIQJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHUS, UCIOJB3YEMBIX B OMOJOTHYECKUX HCCIIETOBAHMIX
KUBBIX OOBEKTOB U DJKOCHCTEM (ONMHCaHHE, HW3MEpEHHE,
MpoBe/ICHHE HAOJIOICHUI); CIIOCOO0aMH BBISIBJICHUS U OILICHKU
AHTPOIIOTEHHBIX U3MEHEHHH B IPUPOJIE;

- YMETb BBISIBIIATh OTJIMYUTEIbHbBIC TPU3HAKH KUBBIX CHCTEM,
B TOM 4HCI€ TPUOOB, PACTCHH, >KUBOTHBIX M YEIOBEKa;
MPUCTIOCOOJIEHHOCTh BUJIOB K Cpelie 00UTaHus, a0MOTUYECKUX
U OHOTHYECKMX KOMIIOHEHTOB HKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIIECTBaX, aHTPOMOTEHHBIX W3MEHEHUU B
9KOCHCTEMaX CBOSH MECTHOCTH;

- YMETb BBIJIEIATH CYIIECTBEHHBIC MPU3HAKK OHOIOTHYECKUX
MpoleccoB: oOMeHa BelecTB (MeTadonu3m), HHOpMauu U
NpeBpalleHus] JHEPruH, OpOoXKEeHHs, aBTOTPOGHOTO U
reTepoTpopHOr0  TUMOB  TWTaHUA,  (POTOCHHTE3a |
XeMOCHHTE3a, MUTO03a, Meii03a, raMeToreHes3a, SMOpHOreHesa,
MOCTAMOPHOHATBHOTO pa3BuTHS, Pa3MHOKEHUSI,
WHIUBUAYAIBHOTO  Pa3BUTUSL  OpraHm3mMa  (OHTOTeHe3a),
B3aNMOJEHCTBHUSI T'€HOB, TeTepo3unca; e CTBUI
HCKYCCTBEHHOT'O 0TOOpa, CTaOMIIM3UPYIOLIETO, JBUXKYIIETO U
Pa3phIBAOIIEr0 €CTECTBEHHOr0 0TOOpa; alIoNaTpuyeckoro u
CUMIATPUYECKOTO BUI000pa30BaHUS; BIHSIHHS JABUKYIIHX
cul SBOJIIOLIMH Ha reHooH MOMYJISINY;
MPUCIIOCOOJICHHOCTH ~ OPraHM3MOB K  cpeie  oOuTaHus,
Yyepe0BaHMsI HaPaBJICHHUM SBOJIOIMHU; KPYTOBOPOTA BEILIECTB
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M IOTOKa SHEPIUH B OKOCHUCTEMAX

OK 09.
Hcnonn3oBarh
uH(pOpMaIMOHHBIE
TEXHOJIOTHH B
npodecCHOHATbHON
JIESITENLHOCTH

B 00.1acTH HEHHOCTH HAYYHOTO MO3HAHMA!

- c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKHM U OOIIECTBEHHOM
naore KYJbTYD,
CBOETO MecTa B

IMPAaKTHUKH, OCHOBAHHOI'O Ha

CIOCOOCTBYIOLIETO OCO3HAHHUIO
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHME SI3BIKOBOM M UYUTATEIBCKON KYJIBTYphI
KaK CpeACTBa B3aUMOJCHCTBUSA MEXIY JIOIbMU M TO3HAHUSA
MUpa;

- OCO3HaHWE ILIEHHOCTH HAy4YHOW JAeATeIbHOCTH, TOTOBHOCTb
OCYIIECTBISATh MPOEKTHYIO u HCCIIEJIOBATEIbCKYIO
JEeSTeNIbHOCTh MHIMBUyalbHO U B TPYIIIE;

OBnazneHve yHHMBEpPCaIbHBIMH YUEOHBIMU MMO3HABATEILHBIMU
NEUCTBUSIMU:

B) padora ¢ undopmaiueii:

- BJIQ/IETh HABBIKAMHU TOJy4YeHUsI HH(OPMAIUU U3 UCTOUHUKOB
pa3HBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIISITH  TIOUCK,
aHaJIM3, CHCTEMAaTH3allMI0 M HWHTEpIpeTaluio HHbOopMaIluu
pa3IMYHBIX BUJOB U (DOPM MpE/ICTaBICHHUS,

- CO3/laBaTh TEKCThl B pa3IMYHBIX ¢opMaTax C y4ETOM
Ha3Ha4YeHWs] MHPOpPMAIMU U IIEJIEBOM ayIUTOpUH, BhIOMpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS M BU3YATH3aIINH;

- OILIGHUBATh JOCTOBEPHOCThH, JISTUTUMHOCTh WH(MOPMAITUH, €€
COOTBETCTBHUE MIPABOBBIM M MOPATHHO-ITUYECKUM HOPMaM;

- WCIIOJTh30BATh cpencTBa
KOMMYHHKAITMOHHBIX TEXHOJIOTHHA B PEIICHUU KOTHUTHUBHBIX,

MH(OPMaLIMOHHBIX "

KOMMYHUKATHBHBIX u OpraHnu3alMOHHBIX 3aga4 C

co0oieHuEM TpeOoBaHU 9PrOHOMUKH, TEXHUKU

- cdopmupoBaTth
MHOOPMAIHIO OMOJIOTHYECKOTO COJCPIKaHUs, BKIIOYAIOIIYIO

YMCHHA KPHUTHUYCCKU OLICHUBATh

TICEBJIOHAYYHBIE 3HAHMS U3 PA3IUMYHBIX UCTOYHUKOB (CpeICTBA
MaccoBOi WH(}OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTepHUaIbl);
WHTEPIPETUPOBATh  ITHYECKHUE  aCMEKThl  COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUH;

-  HMHTEPIPETUPOBATh OSTUUYECKHE AaCIEKThl COBPEMEHHBIX

HCCICAOBAHUN B OWOJIOrUM, MEIWUIMHE, OHOTEXHOJIOIUU,

paccMaTtpuBaTh  IJI00AbHBIE  3KOJOTMYECKHE  IPOOJIEMBI
¢bopMUpOBaTh MO OTHOIIEHUIO K HHUM
COOCTBEHHYIO TMO3MIIMI0, YMEHHE OICHUBATh JTUYECKUE

HCCIIeNOBaHUN B

COBPEMCHHOCTH,

aCIIeKThl  COBPEMEHHBIX o0actu
OMOTEXHOJIOTHH U TeHETHUECKUX TEXHOJIOTUN (KIIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HAINPABICHHOE W3MEHEHHE
TeHOMA M CO3JIaHUE TPAHCTEHHBIX OPTraHW3MOB);

- chopmupoBaTh cOOCTBEHHBIE

IIMCBMCHHBIC n

YMCHUA CO31aBaThb

YCTHbIE  COOOIEHHS  Ha  OCHOBE
O6uosiornyeckoil MHpOpMAalUM M3 HECKOJIBKHUX HCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIOrun
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0€30MacHOCTH, TUTHEHBI, PECYpPCOCOCPEKESHUS, MPABOBBIX U
ATUYECKHUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMaCHOCTH;

- BJIaJICTh HaBBIKAMHU PACTIO3HABAHUS U 3aIUTHI HHPOPMAIUH,
WH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH

MK 1.1.
[ToaroraBnuBath
pabouee MecTo,
o0opynoBaHue,
CBIPbE, UCXOJIHBIC
MaTepHaIbl IS
00pabOTKH CHIPHS,
HPUTOTOBIICHHS
nony(haObpuKaToB B
COOTBETCTBHUHU C
UHCTPYKIUSAMH U
periiaMeHTaMu

YMEHHE BBISBIIATh OTJIWYUTEIbHBIC MMPU3HAKU KUBBIX CHCTEM,
B TOM WYHCIIC TPUOOB, PACTCHHH, >XUBOTHBIX M YEJIOBEKa;
IIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie OOUTaHMsI, A0MOTHUCCKUX
U OHOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aHMOCBS3EH
OpraHMW3MOB B COOOINIECTBaX, aHTPOIOTEHHBIX W3MEHEHUU B
JKOCHCTEMAX CBOEH MECTHOCTH,

YMEHUE  HCIOJb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI,
OMOJIOTUYECKYI0O  TEPMHUHOJOTHIO U  CHMBOJMKY  JUIS
JI0Ka3aTenbCcTBa poJacTBa OpraHUu3MOB pa3Hblx

CUCTEMAaTUYECKUX TPYIIN; B3aUMOCBS3H OPTaHU3MOB U CPEJIbI
oOWTaHus; €AMHCTBA 4YEJIOBEYECKHX pac; HEOOXOAMMOCTH
3J10pOBOT0 00pa3a *KU3HU, COXPAHEHUs pa3HOOOpa3usl BUAOB U
HKOCHCTEM, KaK YCJIOBUS COCYILIECTBOBaHMSI HPHUPOJIBI U
YeJIOBEYECTBA,

YMEHHE pellaTh IOUCKOBbIE OMOJIOTHUYECKHE  3ajauu;
BEISIBIISITH MPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U MEeXy
UCCIIETyeMbIMH OMOJIOTMYECKMMU O0BEKTaMH, IpolieccaMu U
SBJIGHUSIMU; JIeJIaTh BBIBOJIbI M IPOTHO3bl Ha OCHOBAaHUU
MOJIYYEHHBIX PE3YJIbTATOB

YMETh BBIJIBUTATh TUIIOTE3BI, POBEPATH ux
SKCIIEPUMEHTANBHBIMU ~ CPEJICTBaMHU, (QOpMYyIupys  IIelib
WCCIEAOBaHUs, AHAIU3UPOBATh TMOJYYEHHBIE pE3YyJIbTaThl U
JIeJ1aTh BBIBOJIbI

chopMUPOBATh YMEHUSI KPUTHICCKH OIICHUBATH HH(POPMAITHIO
OHOJIOTUYECKOTO CoZIepXKaHus, BKJIFOYAIOLTYIO
TNICEB/IOHAYYHBIE 3HAHUSI U3 PA3IUYHBIX UCTOUYHUKOB (CpEICTBA
MaccoBoi WH(GOpPMaIlMK, HAYYHO-TIOMYJISPHBIE MaTepHAllbl);
WHTEPIPETUPOBATh  ITHYECKHUE  ACMEKThIl  COBPEMEHHBIX
UCCIIEJIOBaHMM B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTHH;
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2.CTpyKTYypa H coJep:kaHue 001e00pa3oBaTeIbHOM U CHUIIMHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 153
OcHoBHOE coep:kaHue 112
BT. 4..

TEOPETUIECKOE O0yUeHUE 68
MPAKTUYCCKHUE 3aHATUS 32
J1ab0paTOPHBIE 3aHIATHS 12
IIpodeccnonaLHO-OPHEHTUPOBAHHOE COIePKAHUE 24
B T.4

TEOopeTHYeCcKoe 00yUeHnE 8
MPAKTHYCCKHUE 3aHATUS 14
J1ab0opaTOPHBIE 3aHIATHS 2
KouTtposabHas padora 8
IIpomMe:xkyTouHasi aTTECTANMS - IK3aMeH 9
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2.2. TemaTu4ecKkHii IJIaH U cojiepKaHue TUCUUILTUHBI « Brosorus»

HaumenoBanue Conep:kanue yuye0HOro Matepuasa (0OCHOBHOE M NMPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeEM JabopaTopHble U NPAKTHYECKHEe 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETeHUHH
1 2 3 4

Pasznea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA 5KUBOTO 36

Tema 1.1. OcHoBHOE coep:kaHue

buostorus kak buosorusi kak Hayka. CBsi3b OHONOTMM C JAPYTMMH HayKamu: OuoXuMus, Ouodusuka, OHOHUKA, 2

Hayka redHoreorpadus u np. Poab u mecto Ouonornu B GOPMUPOBAHUU COBPEMEHHON HAay4YHOH KapTUHBI MUpA. OK 02
3HayeHue Ouosoruueckux 3HaHui. Mcropus Ouosioruu. 3HaueHHE LUTOJIOTHM Ul pa3BUTHs OUMOJOTMU U
MO3HAHUS MPUPOJIBL. MEeTOABl LUTOJIOIUU: MUKPOCKONIMS, XpoMarorpadus, 31eKTpogopes3, METOI MEYEHbIX
aToMoB, nuddepernnanbHoe HeHTPUBYTrHPOBaHNE, KYIbTYpa KIETOK

Tema 1.2. O0mas | OcHOBHOe coepKaHue

XapaKTEePUCTHKA |\Pa3nooOpa3ue OuocucreM. OpraHum3anusi OHMOJOTHMYECKHX CHCTEM. YPOBHHM OpraHU3alMd OHWOCHUCTEM: 2

KH3HH MOJIEKYJIIPHO-TEHETUYECKUH,  OPraHOMJHO-KJIETOYHBIM,  OPraHU3MEHHBIM,  IONYJALMOHHO-BHIOBOM, OK 02
9KOCUCTEMHBIN (OHoreoneHoTnueckuit), omochepusiii. Hayku, usywaroniye Ouonormueckue oOBEKTHl Ha
Pa3HbIX YPOBHSX OpraHu3anuu xu3Hu. OOIas XapakTepuCTUKa KU3HU, CBOMCTBA )KUBBIX cucteM. [Ipouecchl,
MIPOUCXOJIAIINE B OHOCHCTEMAX

Tema 1.3. OcHoOBHOeE coiep:KaHue

buosornyueckn XuMunueckuii cocraB kjeTku. Heoprannueckue BemecTBa KIeTKH, X OMOJIOTHYECKas pOlb. 2

BaKHBIC Opranuyeckue BemiecTBa KieTku. buonornueckue nonmumepsl. benku. Ctpykrypa u GyHKIMH OETKOBOM

XHMH1ECKHE MoJieKyJbl. DepMeHThI, MPUHIIMIT UX ACUCTBUS. YTIeBoabl. bruonornueckue GpyHKIMM yriIeBoa0B.

COCIMHCHUHA Jlunuaer. O0mwmii man crpoenus. I'mapodunsHo-TUIpodoOHBIE cBoicTBA. Knaccudukanus Tunuaos. OK 01
buonoruueckue ¢pynkuuu munuaos. AT®. Ctpoenne monekynsl AT®. buonornueckue pynkiuun ATD OK 02
IpakTHyecKue 3aHATHS U J1A00PATOPHbIE 3AHATHS OK 04
IIpakTnyeckoe 3ansiTue 1 Poib GenkoB, yriaeBo0B U )KUPOB B OpraHU3Me yesioBeka. ButaMuHsl u 2

OHMOJIOTMYECKH aKTUBHBIE T00aBKHU, MX 3HAYCHHE B )KU3HU OpraHu3Ma uejoBeka. [ umo- u aBUTaMHHO3BI MX
nocnenctBus. [IpencraBienne yCTHBIX COOOIIEHUH ¢ TIpe3eHTaIMel, TOATOTOBIICHHBIX 110 TIEPEYHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX MIPETIO/IaBaTeIeM
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JladopaTopnoe 3ansiTue 1 «'uapodunsHO-TUIPOPOOHBIE CBOMCTBA JIUITHIOB)

[ToaroroBka BapuaHTOB OIMbITA, HAOIIOACHUE U3MEHEHHUSI PACTBOPUMOCTH JIMITUAOB, 3all0JIHEHUE paboueit
TaOJIUIIBI, MHTEPIIPETAIHUS HA0II01aeMBbIX SBJICHUM, (DOpMyIHpOBaHKE BEIBOIOB “Omnpenencaue Buramuaa C
B ITPOyKTax muTaHus TloroToBKa BapUaHTOB OIBITA, HAOIIOICHUE 32 KAYECTBEHHBIMH PEaKIIUSIMU,
3aroHeHue paboueil TabIuIlbl, MHTEPIIPETALUs HAOII0JaeMBIX SIBICHUMA, (POPMYIMPOBAHKUE BEIBOIOB

Tema 1.4.
CrpykrypHo-
(pyHxkuuoHaIbHAsA
opraHu3anus
KJIETOK

OcHoBHoOe coepkaHue

Kaerounas teopusi (T. IlIBann, M. Ilneiinen, P. BupxoB). OcCHOBHbIE TOJIOKEHUS COBPEMEHHOMU
KJIETOYHOM Teopuu. Tumbl KIETOK: JyKapuOTHYecKas U IpokapuoTuueckas. CpaBHHUTEIbHAS
XapaKTePUCTHKA KJIETOK JyKapHOT (PacTUTENHHOH, XKMUBOTHOW, IpuOHOI). CTpoeHHe MpPOKapUOTHUECKOU
kieTkd. OcoOeHHOCTH CTpoeHUusi reTepoTpodHoil U aBTOTpopHON mpokaproTHdeckux kieTok. CTpoeHue
1a3MaTH4eckoi MeMOpaHbl. TpaHCHOPT BELIECTB Yepe3 IUIa3MaTHMYeCKyld MeMOpaHy: IacCUBHBIN U
aKTUBHBINA. DHAOIMUTO3: MUHOLUTO3, GarounTo3. DKk3o01uTo3. O60n0UKa U KIeToyHas cTeHka. CTpykTypa
1 (YHKIUH KIETOYHON CTEHKH PAaCTeHHIA, TpUOOB

Huronuazma. Hurto3oib. LHutockener. OqnomeMOpaHHbIe OpraHOUABI KJIIETKHU: SHOIIa3MaTHUYECKask CETh
(BIIC), ammapar [ombmku, JU30COMBI, TEPOKCHCOMBI, BAaKyOJH PACTUTENBHBIX KIETOK. CTpoeHue u
(GyHKIIMU OJTHOMEMOpPAaHHBIX OpraHou10B KieTku. Knetounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MHUTOXOHJPHUHU, IUIACTHABL: XJIOPOIUIACTBI, XPOMOILIACTHI,
TIENKOTUIACThI, UX CTpOeHUE U PyHKIUU. SIEpHBIi anmapar KJIeTKH, CTpoeHHe U (PyHKIUH.

HemeMmOpanHbie OpraHouabl KIETKUA: pUOOCOMBI, MHUKPOTPYOOUKH, KIETOYHBIA weHTp. OpraHouasl
JBUKESHUSI: PECHUYKH U KTYTHKU. CTpoeHue u PyHKIIMKN HeMeMOpaHHBIX OPTaHOMIOB KIETKU

HpaKanecm[e Hu ﬂaﬁopaTopHMe 3aHATHUA:

JlabopaTopuas 3ansitue 2 «CTpoeHHe KJIeTKM (PacTeHUs], ’KUBOTHbIE, TPUObI) U KJIETOYHBIE BKIIOUEHHUS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIACTHI)»

[IproGperenne onbiTa NPUMEHEHUSI TEXHUKH MUKPOCKOIIMPOBAHUS NP BIMOJIHEHUH J1TAOOPaTOPHBIX padoT.
[TonroToBka MHKpONpenapaTroB, HaOJIOJEHHE C MOMOINBIO MHUKPOCKONA, BBIABICHHE Pa3IMYMi MEXIY
M3y4aeMbIMU 00bEKTaMU, HHTEpIpEeTalis HaOI0AaeMBbIX SIBICHUH, (POpMYIHPOBaHNE BHIBOIOB
«[Iponumaemocts MeMOpPaHBbI (MJ1A3MOJTU3, IETUIA3MOJIN3)»

[Tpuobperenue ornpiTa NPUMEHEHUsI TEXHUKH MUKPOCKOIMPOBAHUS TPU BBIIOJHEHUH JTa00paTOPHBIX paloT.
IlonroroBka MMKponpenaparoB, HaOJIIOAECHHE C MOMOINBIO MHMKPOCKOIA, BBISBICHHE Pa3IHMUUil MEXTY
U3y4aeMbIMU 00BEKTaMH, HHTEpIpETalys HaOI01aeMbIX SIBJICHUH, (OPMYIMPOBAHUE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.

OcHoOBHOe coiep:KaHue

OK 01
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CtpykTypHO- CrtpoeHne XpoMocoM. XpOMOCOMHBIM Ha0Op KJIETOK, FOMOJIOTMYHBIE M HETOMOJOTHYHBIE XPOMOCOMBI, OK 02
(GYHKIMOHAJBHBI | TalIONAHbIM U aumuionanbiii Habop. Hykneunossie kucnotsl. JJHK u PHK. Ctpoenune HykJIeMHOBBIX
e pakTopsI kuciot. Hykneoruapl. Kommnementapusie azotuctsie ocHoBanus. IIpasmino Yapradga. Ctpykrypa JHK —
HACJIEJICTBEHHOCT | JBOWHAs crupaib. MecroHaxoxaenue u o6uonornueckue ¢pynkuuu JJHK. JITHK-skcneptusza. Buasr PHK.
" Oynkuuu PHK B knetke
IIpakTuyeckue M JadOpPATOPHbIE 3AHITHSA:
IIpakTnyeckoe 3anaTHe 2 PenieHue 3a1a4 Ha ONpeCIICHUE MOCIEI0BATEIIBHOCTH HYKIEOTHUIOB
Tema 1.6. OcHoBHOE co/lep:KaHue
IIpoueccsl Martpuunsbiii cuared IHK — pentukanus. [punnune: perumkannn JJTHK. Mexannsm permmkannu JTHK.
MATPUYHOI'O Penapauus JIHK (moperuiekatuBHas, mocTperjiekaTuBHas). Peakuuu marpuyHoro cuHrtesa. [IpuHuun
CHHTE3a KOMIUIEMEHTAPHOCTH B peakuusax marpuuHoro cunresa. JJHK u rensl. I'eHeTHueckuil Kox, €ro CBONCTBA.
Tpanckpurnmss — matpuunblii cuaTe3 PHK. Tpancmsiums u e€ osrambl. YcnoBus OuocuHTE3a Oernka.
Crpoenue T-PHK u xonupoBanue amuHokuciot. Poss pubocom B 6uocunTese Oenka gi 8;
IIpakTnyeckne u 1a00paTOpHbIC 3aHATHA:
IIpakTnueckoe 3ansitue 3 Pemenue 3a1au Ha onpejaeseHHe IMOC/IeI0BATEJbHOCTH AMMHOKHCJIOT B
MoJIeKyJie Oeka.
Pemenue 3amad Ha omnpeaeneHUE IOCIENOBATEIbHOCTH AaMUHOKHCIOT B MOJIEKyJle Oellka B ciy4ae
M3MEHEHUS MTOCIIeI0BaTeNbHOCTH HyKiIeoTua0B JJHK
Tema 1.7. OcHoBHOE coaep:xaHue
Hexkerounsbie Bupycsl — HekieTouHble (OpMBI )KU3HU U 00IUraTHbIE Mapa3uThl. CTpOoeHHEe MPOCTHIX U CIOKHBIX BUPYCOB,
(popMmbI KH3HU perpoBupycoB, 6akreprogaron. Kuznennsiit nukn JJHK-conepxamux Bupycos, PHK-conepsxammx
BUpYCOB, OakTepuodaros. BUY, renatut uenoseka.
bakrepun. O0mas xapakrepuctuka. [lonstue mramMm. Bupycel u 6akTepun: cXoJCTBa U pa3Indus OK 02
IIpakTHyeckue u J1adopaTOpPHbIE 3aHATHS OK 04
IIpakTunyeckoe 3ansitue 4 BupycHsie u 0akrepuanbHble 3a0oneBanus. OOIIMe TPUHIUITBI UCIIOTB30BAHUS
JIeKapCTBEHHbIX BemecTB. OcOOEHHOCTH MPUMEHEHHs] aHTHOMOTHKOB.
[IpencraBieHne yCTHBIX COOOLIECHHI ¢ MMpe3eHTanuell, MOArOTOBJICHHBIX 0 MePEUHI0 UCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEIO1aBaATEIEM
Tema 1.8. OcHoBHOE coep:KaHue OK 02
OO0OMmeH BewiecTB M | ACCUMUTIATIAS U JUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabonm3Ma. Tumbsl oOMEeHa BEIIeCTB: aBTOTPOMHBIN U
NpeBpalleHue reTepoTpodHBIA, a3pOOHBIA U aHA3POOHBIA. DHEpreTuYecKoe obecrneueHne KiaeTku: npepamenue ATD B
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JHEPIuM B KJICTKE

oOMeHHBIX nporeccax. DepMeHTaTUBHBIN XapaKTep peakiuil KIEeTOYHOro MeTaboIrn3mMa

[lepBrUYHBII CHHTE3 OpraHUYECKUX BemecTB B kierke. [lnactuueckuit oomen. @oTocuHTE3. XEMOCHHTES.
AHa’poOHBIH  JHepreTuyeckuid oOMeH. AHa’poOHble OpraHu3Mmbl. bpoxenue, aBTOTPOQHBIA U
reTepoTpoHBIl TUN NUTaHUA. AHAIPOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHH. DTambl
3HEpreTudeckoro oomeHa. I'mukonus. buonoruueckoe OKUCICHNE, WK KJIETOYHOE JbIXaHHUE

Tema 1.9.
Ku3HeHHbI
IUKJ KJIEeTKH.
Mmurto3. Meiio3

OcHoOBHOE co/lep:KaHue

Krnerounslii nuki, ero nepuoasl u peryisnus. [lepuoast uatepdassl ux ocodennoct. Juddepennumarms
KJIETKU U apecT KJIETOUHOro IukKia. [lenenue kinetku — MuTto3. CTaiud MUTO3a U IPOUCXOASIINE MTPOIECCHI.
Kapuokunes u nurokune3. buonornyeckoe 3HaueHue MUTO3a. Mel03 — pelyKLUMOHHOE JEJICHUE KIIETKH.
Cramuu wmeiio3a. Meiio3 — ocHOBa TMOJIOBOro pasmMHokeHus. lloBemenwe XpomocoM B Meiio3e.
Kpoccunrosep. buonornyeckuii cmpicn Meioza. Oddexrsr mero3a. Meilo3 B KHU3HEHHOM IIHKIIE
OpPraHHU3MOB

OK 02
OK 04

KonTtpouabHasi pa6ora MosekynspHbli ypOBEHb OPTaHU3AIUN KUBOTO

Paspnen 2. CrpoeHue u GpyHKUMH OpraHu3mMa

44

Tema 2.1.
Ctpoenue
opranu3ma

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00yYeH sl

OpnHokJieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKJIETOUHBIE OpraHU3MBbl. B3anuMocBs3b
yacTeld MHOTOKJIETOYHOro opranusma. @yHkius. Opranbl ¥ CUCTEMBI OpraHOB. AIIapaThl OPraHoOB.
I'omeocTas opranusmMa u €ro noJAEepKaHUE B IIPOLECCE KU3HEAEATENBHOCTH.

CDYHKI_II/IOHaJ'ILHaH CHUCTCMA OPraHOB. Tkanu paCTeHHﬁ. TkaHU )XUBOTHBIX M YEJIOBEKA. OpFaHLI paCTeHI/II\/’I.
OpraHH N CUCTEMBbI OPIraHOB JKUBOTHBIX U YCJIOBCKA. 3HadeHue OIIOPbI, ABUKCHUS, ITUTAHUS, IbIXaHUA,
TPaHCIIOpTAa BEUICCTB, BBIACIICHUS, 3alIIUTHI. 3HaucHUE MPOABJICHUA Ppa3APAKUMOCTU U PETYIIAIUN

OcHoBHoOe conep:xanue. [I[pakTuyeckue H J1aG0paTopHbIE 3AHATHS:

IIpakTHyeckoe 3ansaTHE S Teopus KIOHAIBHO-CeNeKTUBHOrO nMmyHuTera [1. Dpnuxa, 1.1. Meunukosa.
Nudexumnonnbie 3a00eBanms U duaeMus. BaxxHeime snuieMun B ICTOPUH YelloBeYeCcTBa. Bakinuanus
Kak NpopuIakTHKa NHPEKINOHHBIX 3a00JI€BaHUH.

[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalrel, MOATOTOBIEHHBIX M0 IEPEYHI0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MIPENOAABATEIIEM

Tema 2.2.
DopMbl
Pa3sMHOKEHUs
OPraHM3MoOB

IpodeccuoHATLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00yYeHU sl

®dopMbI pa3MHOKEHUST OpraHu3MOB. becrnosoe u moyioBoe pa3MHOKeHHE. Buabl 0€Conoro pa3MHOKEHHS:
MIPOCTOE JISICHUE HAZBOE, TOYKOBAaHHUE, PA3MHOKEHUE CITOPAMH, BET€TaTHBHOE Pa3MHOKEHHE,

OK 02
K 1.1
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dbparmenTanus, kionupoanue. [lonoBoe pazMHOXKEHHUE.

Tema 2.3. OcHoBHOE coep:kaHue
OnTorenes I'amerorenes y xuBoTHBIX. CriepmaroreHes u oorenes. CTpoeHHe MMOJIOBBIX KIETOK. OII0J0TBOPEHHE U
JKMBOTHBIX M SMOPHOHAIHOE PAa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha mpumepe JaHneTHuka). Craauu
YyeJl0BeKa IMOpHUoreHe3a OK 02
Poct u pa3Butue xuBoTHbIX. [locTamOpuonansubiii nepuod. [Ipsmoe u Henpsmoe paszsutue. Pazsutue ¢ OK 04
MeTamMopho30M y 6€CII03BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX. CTaAuK MOCTIMOPHOHAIBHOTO PAa3BUTHUS Y
KUBOTHBIX U 4esioBeka. [lepuopl onTorenesa yenoBeka. buonornueckoe crapeHue U CMEPTh.
I'eponTosorus
Tema 2.4. OcHoBHOeE coep:kaHue OK 02
OnTorenes I'amerodut u ciopoput. PazmuoxxeHnue u pazButue Bogopocieid. PasMHokeHHe U pa3BUTHE CTIOPOBBIX OK 04
pacTeHui pactenuii. PasMHOXeHHe 1 pa3BUTHE ceMeHHBIX pacTeHuil. Poct. [leprnonbl oHTOreHe3a pacTeHUi
Tema 2.5. OcHoBHOE co/lep:KaHue
OcHoBHBIE I'enernka kak Hayka O HAaCJI€ACTBEHHOCTH U N3MEHYUBOCTHU OpraHu3MoB. OCHOBHbIE F€HETUUECKNE TTOHATHS
NOHATHS u cumBoJIbl. ['eH. ['eHoTun. @eHotur. AnsenbHble reHbl. AJIbTepHaTUBHbIC IPU3HAKU. JJOMMHAHTHBIN 1 OK 02
FeHEeTUKH perieccuBHbIN pU3HaKu. ['omo3urora u rerepo3urora. Yucras iunud. ['népuasl. OCHOBHBIE METObI
TeHETUKH: THOPUOJIOTHYECKHH, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TEHETUYECKUE
Tema 2.6. OcHoBHOE coaep:xaHue
3akoHOMepHOCTH | 3aKOHOMEpPHOCTH 00pa3zoBaHus rameT. 3akoHsl I'. Menaens: MonorubpuaHoe ckpenybanue. [Ipasuiio
HACJIeI0BAHUSA JOMUHHUPOBaHUs. 3aKOH €AMHOO0pa3ns IEpBOro MOKOJIEHU. 3aKOH pacIleIICHHs! TPU3HAKOB.
[{uTomornyeckue 0OCHOBBI MOHOTMOPUAHOTO CKpEIMBaHus. [ UIoTe3a YncTOTHI raMeT. AHaJIU3Upyrolee OK 02
cKkpemrBanue. JurudpuaHoe ckpemBanre. 3aK0H HE3aBUCUMOT0O HACJIEI0BaHUs TPU3HAKOB. OK 04
[TonurndpuaHOE HacIeA0BaHNE U €r0 3aKOHOMEPHOCTH K 1.1
IIpodeccuonanbHO-0pHMEeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHS
IIpakTnyeckoe 3anaTHMe 6 PemeHne 3agad  Ha  ONPENCIIEHHE BEPOSATHOCTH  BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB TPU MOHO-, TU-, TOJUTHOPHIHOM U aHAIW3HUPYIOIIEM CKPElIMBaHUU,
COCTaBJIEHHE F€HOTUIINYECKUX CXEM CKpELIMBaHUS
Tema 2.7. OcHoBHOeE coiep:KaHue OK 01
B3aumopneiicrBue | ['eHOTHMIT Kak 1iesI0CTHAsS cucTeMa. MHOXKECTBEHHOE JieiicTBUE TeHOB. [eiorponus. MHOKEeCTBEHHBIN OK 02
T€HOB aiuenu3M. Bzanmopeiicteue amienbHbIX reHoB. KogmomunupoBanue. BzauMoaelcTBue HeallIeIbHbIX TEHOB.

Kommnemenrapaocts. Onuctas. [lonumepus
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IpodeccuoHaTbLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

HpaKTI/I‘IECKOC 3ansatHe 7 Pemienue 3ala4 Ha OHNpCACJICHHUC BCPOATHOCTH  BO3HHUKHOBCHHA
HACJICACTBCHHBIX IMPU3HAKOB IIPU PA3JIMYHBIX THIIAX B3aHMO[[eI>'ICTBI/I$I I'CHOB, COCTABJICHUEC I'CHOTUIINYCCKUX
CXCM CKPCIIHUBAHUA

Tema 2.8.
CuenjieHHO€e
HACJIeOBaHHeE
NPU3HAKOB

OcHoBHoOe coepkaHue

3akoHs! T. MopraHa. CHCHJ’ICHHOG HacCJI€A0BaHHUE I'CHOB, HAPYUICHUEC CHCIIIICHUSA. XpOMOCOMHaSI TEOpHUA
HaCJICIACTBCHHOCTH. I'eneTmueckoe KapTUPOBaHHUEC XPOMOCOM. Hcnons3oBanne KpOCCHHI'OBEpa IJIAd
COCTAaBJICHUS I'CHCTHYCCKUX KapT XPOMOCOM

IpodeccoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME MPAKTHYECKOTO 3aHATHS

IIpakTnueckoe 3anaTme 8§ PemieHue 3agay  Ha  ONPENCJIEHHE BEPOSTHOCTH  BO3HUKHOBEHUS
HACJEACTBEHHBIX IIPU3HAKOB IIPU CLEIUICHHOM HACJIEAOBAHUM, COCTABICHHE TI'€HOTHIMYECKUX CXEM
CKpELIUBaHUs

OK 01
OK 02
I[IK1.1

Tema 2.9.
T'eneTnka moJia

OcHoBHOE co/lep:KaHue

XPOMOCOMHBIM MEXaHU3M OIpeesICHU 110J1a. AyTOCOMBI U TI0JIOBbIE XpPOMOCOMBI. [ 'OMOTraMeTHbIi 1
rereporaMeTHbIN NoJl. ['eHeTrueckas CTpyKTypa MoJIoBeIX XpomocoM. HacnenoBanue npusHakos,
CLIETIJIEHHBIX C MTOJIOM

HpaKaneCKne " .J'IaﬁOpaTOI)HI)Ie 3aHATHUA

HpaKTI/I‘IeCKOG 3ansaTue 9 Pemenue 3alaq Ha ONIpCACIICHNUEC BEPOATHOCTH BO3SHUKHOBCHUA
HAaCJICACTBCHHBIX NPHU3HAKOB, CLUCIIVICHHBIX C ITOJIOM, COCTABJICHUC T'CHOTUIINYCCKUX CXCM CKPCIINBAHUS

OK 01
OK 02

Tema 2.10.
T'eneruka
yeJJ0BeKa

OcHoBHOE cogepkaHue

Kapuortumn yenoBeka. MeToipl H3yueHUs TEHETUKH YEJIOBEKA: TeHeaToTHYeCKUM, OJTM3HEIIOBhIH,
LUTOT€HETHYECKUM, OMOXUMHUUYECKUH, TOMYIANOHHO-cTaTUCTUUecKuil. HacnencTBeHHble 3a001eBaHms
yesioBeKa. [ 'eHHbIe 1 XpOMOCOMHBIE 00JI€3HU ueoBeka. bonesnu ¢ HaciaencTBeHHOM
MPEPaACIONOKEHHOCTHIO. 3HAYEHUE MEUIIMHCKOW T€HETUKH B TPEAOTBPAICHUN U JIEYEHUH T€HETHYECKHUX
3a005IeBaHUI YEeTTOBEKA

IIpakTnyeckune M 1adOpaTOpPHBIE 3AHATHS

IIpakTuyeckoe 3ansaTHe 10 Pemenne 3a1ay Ha onpesenenre BEpOATHOCTH BOSHUKHOBEHUS
HAaCJEACTBEHHBIX NIPU3HAKOB, UCIOJIb3Yys METObl TEHETUKH YEJIOBEKA, COCTABICHUE NT€HOTUITNYECKUX CXEM
ckpemuBanus. [IpencraBienne yCcTHbIX COOOIIEHUH ¢ Mpe3eHTaluel 0 HacIeICTBEHHBIX 3a00IeBaHMIX
4eJI0BEKa

OK 01
OK 02

Tema 2.11.

OcHoBHOe coepkaHue

OK 01
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3aKoHOMeEpHOCTH
U3MEHYUBOCTH

B3aumoneiicTBue reHoTUIa U cpelibl Ipy GOPMUPOBAHUN (EHOTHINA. MI3MEHUMBOCTh IPU3HAKOB.
KauecTBeHHBIE ¥ KOJIMYECTBEHHBIE IPU3HAKY. BUIbI H3MEHUNBOCTH: HACIEACTBEHHAS U HEHACIEACTBCHHAS.
3aKOH rOMOJIOTMYECKUX PAJI0B B HacieAcTBeHHOM usmenunBocty (H.W. BaBunos).

MoaudukanronHas, Wi GeHOTHIHYeCKast U3MEHYUBOCTb. PoJb cpenibl B MOTU(UKAITMOHHON
n3meHuuBocTU. Hopma peakuuu npusHaka. BapuanmoHHbIN ps U BapUALIMOHHAS KpUBas. XapaKTepUCTUKA
MOJU(UKATMOHHONW U3MEHUYUBOCTH

HacnencrBenHast, iy reHOTUIINYECKask N3MEHUNBOCTh. KOMOMHATUBHAS H3MEHUYHUBOCTb.

MyTtannoHHast ©'3MEHYHBOCTb. Buibl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [IprynHbI
BO3HHUKHOBEHHUS MyTallUl

IpakTnyeckue u JadOpaTOPHbIE 3AHATHSA

IIpakTnueckoe 3anaTue 11 Pemenue 3a1a4y Ha onpeielieHUe TUIIA MyTallUH [P Tiepeayde
HACJIEICTBEHHBIX IPU3HAKOB, COCTABJIEHUE T€HOTUIIMUYECKHUX CXEM CKPELIMBaHUs

OK 02
OK 04

Tema 2.12.
Cenexnus
OPraHu3MoOB

OcHoBHOE co/lep:KaHue

Cenexuus Kak Hayka. MeTo/bl ceNeKIIMOHHOU paboThl. ['eTepo3uc u ero nmpudnHbl. FIcKycCTBEHHBIH 0TOOD:
MacCOBBIN U MHAWBUIyalbHBIA. DTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, Mopoja, ITaMM

AJNTOpPUTMBI pelIeHue 3a/1a4 Ha ONPEIEICHHE BO3MOKHOTO BOSHUKHOBEHHS HACJIE/ICTBEHHBIX TPU3HAKOB 10
CEJICKIINU, COCTABJICHUE TeHOTUTTNYECKUX CXEM CKPEIIUBAHUS

OK 01
OK 02

KonTtpouabHnas pa6ora CtpoeHue 1 pyHKINY OpraHu3mMa

Pasnen 3. Teopusi 3Bo/1ounu

16

Tema 3.1.
Hcrtopus
3BOJIIOLINOHHOIO
YUYeHHS

OcHoBHOE CoAcCpKaAHUEC

IIepBbie 3BOMIOIIMOHHBIE KOHIIENIMK. [ pangyanuctudeckas sBosronmonHas konuenuus JK.b. Jlamapka.
JBmxymue cuibl 3Boonnu. Kpeanronusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3nauenue s
(bopMHUpOBaHUS UAEU IBOTIOLHUN

[IpennocelIku BOSHUKHOBEHMS JapBUHU3MA. DBOIOLNS BUAOB B pupoae. boprOa 3a cymecTBoBanue.
EcrecTBennslit oTO0p. JIuBeprenuus npu3HakoB U BumooOpa3oBanue. OCHOBHBIE MOJOKEHHS
cuHTeTHYecKoi Teopuu 3Bomtonuu (CTI). Ponb 3BomMONMOHHOM TeopuH B HGOpMUPOBAHUM HAYYHOMH
KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
Mukpo3Boaroums

OcHoBHOE coaep:xaHue

MuKpo3BOIIOLHSA M MAKPOIBOJIIOLHA KAK 3Tallbl BOJIFOIIMOHHOTO Ipolecca. I eHeTH4ecKue OCHOBBI
HBOJIOIUH. MyTanuy ¥ KOMOMHAIIMY KaK 3JIeMEHTapHBINA BOJTIOIMOHHBIN MaTepuai. [lomymsmus kak

OK 02
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3JIEMEHTapHas €AMHULA SBOJIIOLIUY.

JBrokyiue cuiibl ((pakTophl) 3BOMIOLMK. MyTallMOHHBIN Ipoliecc 1 KOMOMHATHUBHASI N3MEHYHUBOCTb.
Murpanus. M3oasmus nonyasuii: reorpapudeckas (IpocTpaHCTBEHHAs), OMOJIOTHUECKas
(penpoayKTHBHAs).

EctectBenHbIl 0TOOP — HANPABISAIOMKN (hakTop IBOOIHMU. bopb0a 3a CylecCTBOBaHHE KaK MEXaHU3M
JeWCTBUS €CTECTBEHHOT0 0TOOpa B momyisAuusax. Bug u ero kpurepun (npusnaku). BunoobpazoBanue kak
pe3yabTaT MUKPOIBOJIIOLMH

Tema 3.3. OcHoOBHOE co/lep:KaHue

Maxkpossoarouusa | Makpossostonusi. DopMbl 1 OCHOBHBIE HarnpaBiieHUs: MakpoaBoitonuu (A.H. CeBepuoB). I1ytu noctuxkenus
OHMOJIOrMYeCcKOro mporpecca: apoMopdo3, HIuoaaanTaIus, oomas gereHepanus. MeTo bl u3ydeHus OK 02
MaKpO3BOJIIOLMU. 3aKOH 3apoabliieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akon (3. I'ekkens,
@. Mromep). Obue 3aKOHOMEPHOCTH (TIPaBUIIA) SBOJIIOLIUT

Tema 3.4. OcHoBHOE co/lep:KaHue

BosnnkHoBeHHe U | ['MIOTE3b! U TEOPUU BOZHUKHOBEHHUS KU3HH Ha 3eMile: KPeallMOHNU3M, CAMOIIPOU3BOJIbHOE (CIOHTAHHOE)

Pa3sBUTHE )KH3HH | 3apO’KICHHUE, CTAI[MOHAPHOE COCTOsSIHUE, TaHCepMHusl, Ouonos3. Hayano opranndeckoii sBostonuu.

Ha 3emie [TosiBneHue nepBhIX KIETOK. DBOIIOLMS MeTaboIu3Ma. DBOIIOLH EPBBIX KIETOK. [IpokapuoTsl u
sykapuoThl. [Iponcxoxk/ieHne MHOTOKJIETOUHBIX OpraHUu3MOB. BO3HHMKHOBEHNE OCHOBHBIX LIaPCTB 3YKapHOT. OK 02
OcCHOBHBIE UepTHI BOJIOLNUN PACTUTENHHOIO MUpPa. OCHOBHBIE YEPTHI IBOJIOLUHU )KMBOTHOTO MHUpa OK 04
IIpakTnyeckue u JadopaToOpHbIE 3AHATHUS
IIpakTnueckoe 3ansitue 12 [IpencraBienne ycTHOro cOoOIEHUs U JIEHTHI BPEMEHH [0 OCHOBHBIM 3Tanam
BO3HHUKHOBEHHUS U PAa3BUTHS JKUBOTHOTO U PACTUTENBHOIO MUPA, IOATOTOBJIEHHBIX IO NIEPEYHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENOaBaTesIeM

Tema 3.5. OcHoBHOE coaep:xaHue

IIponcxoxnaenue | AHTpOIOJIOTHS — HayKa o yesoBeke. CucremaTHueckoe MojokeHue yenoBeka. CXoACTBO YeIoBeKa C

yeJi0BeKa — XKUBOTHBIMHU. OTINYUS YeJIOBEKa OT KUBOTHBIX. [IpsIMOX0KI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM

aHTPOINOreHe3 MpU3HAKOB. Pa3BuTHeE TOJIOBHOTO MO3ra M BTOPOW CUTHAIBHOU cucTeMbl. COOTHOIIEHNE OUOIOTHYECKUX U OK 02
COILIMAJIBHBIX (PAKTOPOB B aHTPOIOT€HE3E OK 04

OCHOBHBIE CTAJIMH aHTPOIOTeHe3a. JIpHONHUTEKN — MPEKU YeIOBEKa M YeIOBEKOOOPa3HbIX 00E3bsH.
[TpoToaHTpoOI — MPEIIIECTBEHHHUK YelIOBeKa. ApXaHTPOIl — JApeBHeimunil yenosek. [laneoanTpon — ApeBHUI
yenoBek. HeoaHTpoI — 4elloBeK COBPEMEHHOTO THITA. DBOJIOIUS COBPEMEHHOTO YEIOBEKA.

Yenoeueckue packl. OCHOBHBIC OOJIBIIHE PACKL: €BPONICOUIHAS (€Bpa3UiiCKas), HETPO-aBCTPAIOH THAS
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(3xBaTOpHANIbHAS), MOHTOJIOU THAS (a3MATCKO-aMepHUKaHCKasi). BpeMs u MecTo BOZHUKHOBEHUS
YeloBe4ecKuX pac. EAMHCTBO uenoBeueckux pac

HpaRTn'{ecmle H naﬁopaToprle 3aHATHA:

IIpakTuyeckoe 3ansitue 13 Brusiaue reorpaduueckoit cpeabl Ha MOPQOIOTHIO U (PU3HOJIOTHIO YEIOBEKa 2
3amyTa JIeHT BpEMEHH U MEHTAJIBHBIX KapT B JOPMATEe YCTHOTO COOOIIEHUS, TOATOTOBICHHBIX IO IEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX MIpernoaBaTesieM Bpems 1 myTu pacceneHus 4elioBeka Mo IiaHeTe.
[Ipucnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSIM CPEIbI.
KonTtpoabHas padora TeopeTuyeckue aclieKThl 3BOIIOLNUY KU3HU HA 3eMJie 2
Pa3nea 4. dxonorus 26
Tema 4.1. OcHoBHOE coep:kaHue
IKOJOrHYEeCKH e Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOPTaHu3MeHHast. OU3HUKO- 2 OK 01
(daxTopsI 1 XUMHUYECKHE OCOOCHHOCTH Cpejl OOMTaHMsI OpraHu3MoB. [IpucnocobeHus OpraHu3MoB K JKU3HH B Pa3HBIX OK 07
cpeabl ;KM3HH cpenax. [Tonstue sxonoruueckoro dakropa. Kinaccudukamus sxonorndeckux akropos. [Ipasuio
muHumyma lO. JIubuxa. 3akon TonepantHoctu B. lendopaa
Tema 4.2. OcHoBHOE coep:kaHue
Monyasiuus, DKoyornyeckas XapaKTepUCTHKA BH/IA U TIOMYJISIIH. JKOJIOTHYECKass HUIIA BUAA. DKOJIOTUIECKHE 2
c00011ecTBA, XapakTepucTuku nomnyssinuu. CoobmiecTBa U 3KkocucTeMbl. broienos u ero crpykrypa (B.H. Cykaues).
IKOCHCTEMBI Cas13u MeXly opraHu3MamMu B 6uorieHo3e. CTpyKTYypHbIe KOMIOHEHTHI SKOCUCTEMBI: TPOAYIIEHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBOpoT BelIecTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckrue ypoBHHU. OK 01
AHTpONOreHHbIE 3KOCUCTEMBL. ATposKOocHCTEMbI. OTIMYHS arpO3KOCUCTEM OT OMOreOEHO30B. OK 02
YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHUCTEM OK 07
IIpakTnyeckue u JadopaTOpPHbIE 3AHATHA:
IpakTuyeckoe 3ansaTue 14 Tpoduaeckue nenu u cetr. OCHOBHBIE MTOKA3aTENH YKOCHCTEMBI. briomacca n 2
MPOAYKITHS. DKOJOTHUECKUE THPAMUIBI YMCell, OMOMACCHI M SHepTruu. [IpaBuito mupaMuIsl SHEPTUH.
Pemmenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHH MO MIEPEHOCY BEIIECTBA U SHEPTUU B
HKOCUCTEMAaX C COCTAaBJICHHUE TPOPUUECKUX LIeTel 1 MUpaMua OMOMACChl U YHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue
Buocdepa - buocdepa — xxuBas obonouka 3emnu. Pazsutue npezacrasnenuit o 6uochepe B tpynax B.M. Bepuanckoro. OK 01
riao00aabHast Ob6nacTtu Ouocdeps! u e€ cocran. JKuBoe BeuecTBo Ouochepsl U ero GyHKIUU 2 OK 02
JKOJIOTHYECKas 3aKOHOMEPHOCTH CyIIecTBOBaHUs Onocdepsl. OcobeHHOCTH OMocdepsl Kak TII00aTbHON YIKOCHCTEMBI. OK 07
cucreMa Jlunamuueckoe paBHOBecHe B Omocdepe. PurmudnoCcTh siBineHuit B Onocdepe. KpyroBopots! BemiecTs u
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OHMOreOXMMHYECKUE IMUKIJIBI. I'mo6anbHbIE DKOJIOTHUECKHE HpO6J’IeMH COBPCMECHHOCTH U IIYTHU UX PCIICHUA

IIpakTnyeckune M J1adOpaTOpHbIE 3AHATHS

IIpakTnyeckoe 3ansaTHe 15 Pemienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33]1a4 Ha ONpeie/ICHUE
TUTOIIA M HACAKICHUHN JJIs1 CHUKCHHUSI KOHLIEHTPAIMH YIIIEKHCIIOoro raza B atMocdepe Kpacnonapckoro

Kpas

Tema 4.4. OcHoOBHOE co/lep:KaHue

Bausinue AHTpOIOreHHbIe BO3CHCTBUS Ha Ouocdepy. 3arpsi3HeHus: Kak BUJI aHTPOIOTEHHOTO BO3/ICHCTBUS

aHTPONOTEeHHBIX | (Xumuueckoe, usuueckoe, buosOcUYECKoe, OMX00bl NPOU3BOOCMEA U nompeobieHus). AHTPOTIOTCHHbIC OK 01

(paxTopos Ha BO3/ieiicTBUs Ha atMocdepy. BosneiicTBust Ha runpocdepy (3aepsszHenus u ux UCmoYHUKY, UCTOWEHUs. 800). OK 02

onocdepy BosgeiictBus Ha murochepy (deepadayus nouswl, 6030eticmeue Ha 20pHble NOPOOd, HeOPa). OK 04
AHTpOTIOT€HHBIE BO3ICHCTBUS HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumeibhblie cO0Ouecmaa, OK 07
HCUBOMHBLL MUD) K11
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3aAHATHS:
IIpakTHyeckoe 3anATHEe 16 PenieHue npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 33JJaHUIN 110 COXPAHEHUIO
IPUPOAHBIX pecypcoB KpacHomapckoro kpas

Tema 4.5. OcHoOBHOeE coiep:KaHue

Bausinue 3/10pOBbe U €ro cocTaBistonue. PakTopbl, MOJOKUTEIHHO U OTPULIATEIBHO BIMSIONINE Ha OPTraHU3M

COLHAJIBHO- yesoBeKa. BpeaHble MPUBBIUKY: MOCIEACTBUA U npodunakTrka. [Tpobiema TeXHOreHHbIX BO3AEHCTBHM Ha

IKOJIOTHYECKHX 3JI0pOBbE YEJIOBEKA (3JEKTPOMATrHUTHBIE MOJIS, OBITOBAsE XMMUS1, U30BITOUHBIE IIIYMBI, pafiualys U T.11.).

(daxTopos Ha Anantanys opraHu3Ma 4yeiaoBeka K pakTopaMm OKpysKaroliei cpesibl. 3alluTHbIe MEXaHU3Mbl OpraHU3Ma

310pOBbE 4eJI0BeKa. 3J0pOBbE U pabOTOCHOCOOHOCTb.

4eJI0BEKa [TpuHMnIBl GopMUpOBaHUS 310pOBbEcOEperaroIero nopeaeHus. O@u3ndeckas akTUBHOCTD U 3/J0POBbE. OK 02
I'pynnel 310poBes. OCHOBHI 3akaMBaHusl. bHOXUMUYECKHE aCIIEeKThI paluOHAIBHOTO UTanus. [IpaBuia OK 04
0€301MacHOT0 UCIOIb30BaHMsI OBITOBBIX PHUOOPOB U TEXHUYECKUX YCTPOUCTB OK 07
IIpakTnyeckne u 1adopaTOpHBbIC 3AHATHS ! K 1.1

IIpakTnueckoe 3anaTue 17 OnpeneneHue CyTOUHOTO palMoHa MUTaHUS

IIpakTnyeckoe 3anaTne 18 Co3ganne MHAMBUAYAIBHON MAMSTKHU 10 OpPraHU3alMK paliioOHaIbHON
¢bu3nuecKoil aKTUBHOCTHU

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME JIA0OPATOPHOIO 3AHITHS

JlaGopaTopHoe 3aHsTHe 3 «YMCTBEHHAasi pabOTOCIIOCOOHOCThY
OBnazneHne MeToaMu OIpeIeTICHHs OKa3aTeNnel yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBSICHEHHE
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MOJTYYEHHBIX PE3YJIBTaTOB M (POPMYJIMPOBAHKE BBIBOJIOB (ITMCHMEHHO) C HUCIIOJIb30BAHHEM HAYUHBIX
MOHSITUH, TEOPHUIl U 3aKOHOB

B kadecTBe TpUTTEpOB CHIKAIOMIMX PAOOTOCIIOCOOHOCTH UCIIOIB30BaTh YCIOBUS OCYIIECTBICHUS
npodecCHOHAEHOM JIEATEIILHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndecKkas Harpys3Ka u T.1.

KonTpoabHas padora TeopeTrueckue acleKThl IKOJIOTHH 2
IpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepKaAHMe (COePKAHUE TPUKJIATHOTO MOXYJIS)
Pasnea 5. buosgorus B :Ku3Hu 8
Tema 5.1. Conepxanue OK 01
buorexnosiorun B | bruorexHonorus kak Hayka v pou3BoJACTBO. OCHOBHBIE HAIIPABJIECHUSI COBPEMEHHONW OMOTEXHOJIOTHH. 2 OK 02
JKM3HH KaK10T0 MeTtobr 6norexHoaoruu. OOBEKThI OMOTEXHOJIOTUHU. DTHKA OMOTEXHOIOTUICCKUX U TCHETUYECKUX OK 04
sKcrepuMeHTOoB. [IpaBuia noucka u aHannsa GMO3KOIOrMUYECKON HHPOPMALIUU U3 PA3IMYHbIX HCTOYHUKOB K 1.1
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpelICTBa MacCOBOM MHGopMaIuu, cetb IHTEpHET U Ipyrue)
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOT0 3aHATHSA:
IIpakTnyeckoe 3ausaTue 19 Keiicel Ha ananu3 nHGOPMAILIMU O HAYYHBIX JOCTHKEHUSX B 001acTU
TeHETHYECKUX TEXHOJIOTHH, KJIETOYHOW WH)KEHEPUH, MAIIEBBIX OMOTEXHOJIOTHA. 3amuTa Keiica: 9
MIpe/ICTaBICHHUE PE3YJIbTATOB PEIICHUs KeMCOB (BBICTYIUIEHUE C Mpe3eHTalueil) 3amura Keica:
[IpencraBnenue pe3yibTaTOB pEIICHUs KEMCOB
Tema 5.2. Coaepixanue
BuotexHonormn u | llpakrnyeckoe 3ansiTue 20 Pazputue GMOTEXHOJIOTHI ¢ UCTIONB30BAaHUEM PACTCHUM, TPUMEHEHUE
pacTeHus MPOAYKTOB OMOTEXHOJIOTHH B KH3HH YeJIOBEKa, IOUCK U aHAIN3 UH(OPMAIMU U3 PA3TUYHBIX HCTOUHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JTUTepaTypa, CpeicTBa MaccoBOi MH(popMarun, cetb VIHTepHET u 1pyrue)
Keiicbl Ha aHanu3 MHPOpPMAIMHU O Pa3BUTHH OMOTEXHOJIOTUH C UCIIOJIb30BAHUEM PAcTeHUH (110 TpyInam)
IpakTuyeckoe 3ansaTue 21 3amura keiica: [IpencraBienne pe3yabTaTOB PEIICHUs KEHCOB (BBICTYIIIIEHUE C 2
MIPE3CHTAINEH )
Pa3nea 6. buodkosnornyeckue uccie10BaHusA 14 OK 01
Tema 6.1. OcHoBHOe coaepkaHue OK 02
OcHOBHbBIE Hayunslii MeTos1. MeToibl GHO9KONOTHYECKHMX MCCIIEI0BAHMIL: TT0JIEBbIE, 17a00paTOPHEIE, 2 OK 04
MEeTObI SKCIIEPUMEHTANIbHBIE. MOHUTOPHUHT OKPYKAFOIIEH CPEIBI: JTOKABHBIN, PETHOHAIIBHBIN M TI00AIBHBIH OK 07
O0MO0JKO0JI0rHYecKH | MeTo bl OUCKa, aHaIu3a U 00paboTKH HH(POPMAITUH O IPOCKTE B PA3IMYHBIX HCTOUHHKAX
X HCC/IeI0BAHUI IIpakTnyeckune u J1a0OpATOPHBIE 3AHIATHS:
JlabopaTopHoe 3ansiTue 4 [IpoBeneHne SKCIEPUMEHTA 110 OTIPEICTICHUIO ONTUMATIBLHBIX YCIIOBUN ISl pOCTa 2
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U GU3UOJIOrMUECKON aKTUBHOCTH JPOXIKEBBIX KIETOK

IlocranoBKa Lienu, 3a1a4, BBIABM)KEHNUE THIIOTE3BI, TPOBEIECHUE IKCIIEPUMEHTA 10 ONIPEACICHUIO
ONITUMAJIBHBIX YCIOBHH JJISt pocTa M (PU3HOIOTHYECKON aKTUBHOCTHU JAPOMOKEBBIX KIETOK. BrlsiBieHne
3aKOHOMEpPHOCTEH, POPMYTUPOBAHHIE BHIBOJIOB U IIPOTHO30B.

OcHoBHoOe coepkaHue

Tema 6.2.
Buoskosioruveck
Uil IKCIIEPUMEHT

IIpakTuyeckue M JadOpaTOPHbIE 3AHITHS

IIpakTuuyeckoe 3anaTue 22 O030p TeM Yy4eOHO-HCCIENOBATENBCKUX MPOEKTOB. BvIOOp yueOHO-
HCCIIEIOBATENbCKOIO IPOEKTa W3 MPEeUIOKEHHbIX. POpMUpOBaHHME KOMaHAbl MPOEKTa. AJTrOpUTM
BBITIOJTHEHUS IPOEKTA.
Kaxxnas rpymnmna BelOMpaeT oMH U3 BApUAHTOB y4€OHO-UCCIIE10BATEIbCKUX TPOEKTOB!

1. OneHka kayecTBa aTMOC(EPHOro BO3AyXa

2. OreHka KauecTBa [OYB METO/I0M (PUTOTECTUPOBAHHUS

3. OueHka KadecTBa BOJ IOBEPXHOCTHBIX BOJOEMOB I10 OPraHOJENTUYECKUM U (PU3MKO-XMMHUYECKUM

CBOMCTBaM

4. Bnusuue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUN

5. BuusHue coneBoro 3arps3HEHHsI Ha POCT U pa3BUTHE CEMSIH BBICIINX PAaCTEHUN
Iepeviii 5man vinonaHenus npoekma:
O6ocHOBaHME aKTyaJlbHOCTH BbIOpaHHOW TeMbl. BbIsiBiIeHHE mpoOsieMbl HcciaenoBaHus, (popMyIupoBaHue
runore3sl. Beibop MeTonoB uccienoBaHus. Bwibop Touek oTOopa mpod Ha TEPPUTOPUU HCCIIETOBAHUS.
IToctaHoBka meneid u 3amau  wuccienoBanus. OmpeneneHune (opMbl  MPEICTABICHUS Pe3yIbTaTOB
uccienoanus. OnpeneneHue dTaloB U COCTABIICHUE TJIaHA UCCIIEOBAHUS

HpaKaneCKne " ﬂaﬁopaToprle 3aHATHUA:

JlaGopaTopHoe 3aHsiTue S Bmopoii sman évlnoninenus npoekma: OArOTOBKAa HEOOXOIMMON MOCYABI U
MaTepHala JUist SKCIEPUMEHTa, TIPOBEICHHE YKCIIEPUMEHTA, IEPHOANYECKast TPOBEPKa TEUCHUS
SKCHepuMeHTa/ cOop MaTepHaia B BHIOpaHHBIX TOUYKaxX oTOOpa mpoo

JlaGopaTopHoe 3ansiTue 6 Tpemuii s3man 6binoiHeHUs npoekma: MOITy4eHUE IEPBUYHBIX
HKCIEPUMEHTAIbHBIX JaHHBIX, TPOBEACHUE CTATHCTUUECKO 00pabOTKH MOTyYEHHBIX JAHHBIX

JlabGoparopHoe 3ansitue 7 Yemeepmuiii sman 6blnoiHeHus npoexkma. BhISIBICHUE 3aKOHOMEPHOCTEM,
(dhopmynupoBaHUE BHIBOJIOB U IMTPOTHO30B, OIIEHKA KA4eCTBA HCCIIEyeMOro OOBEKTa 10 Pe3yJbTaTaM
OMOIKOJIIOrMYECKOT0 aHATN3a

2
OK 01
OK 02
OK 04
OKO09
OK 07

2

2

2

IIpakTuyeckoe 3ansitue 23 3ammra npoekta. [IpeacraBieHne pe3yibTaToB BHIIOJHEHHS Y4eOHO-
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HCCIIEIOBATENLCKUX POEKTOB (BBICTYIJICHHE C TPE3CHTALIUEH )

I[IpomexyTouHas aTTeCTANMSA MO TUCHUILINHE 9
Ok3aMeH

KOHchILTaI_II/II/I

Bcero: 153
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3.YcjoBus peasu3anuu NporpaMMsl 001eo0pa3oBaTe/bHONH TUCHUILTHHBI

3.1. Jns peanu3anuivi MPOTpaMMbl JUCHUIIINHBI JOJDKHBI OBITh TPEAYCMOTPEHBI CIEIYIONIUE
CrelMaIbHbIe TOMEICHUS:
Kabuner «buonoruny», ocHamieHHbI 00OpyZOBaHHEM: MeOeb, JOCKa, MeJl, HarJIaIHble MOcoOus
(KOMIUIEKThl y4eOHBIX TaOJWll, IUIAKATOB), TEXHUYECKUMHU CpPEICTBAMH OOy4YEHUS: KOMIIBIOTED C
yCTpOMCTBaMH BOCIIPOU3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM

O6opynoBanue 1a00paTOPHH:

naboparopusi, OCHaIIeHHas: 000pyIOBaHUEM JJIsi IPOBEJCHUS 3aHATUH: CEKyHIIOMEp, JIabopaTopHas
nocyna (MpoOMPKH, TMOJACTABKH IS MPOOMPOK, MUHIIETHI, MECOK, CTYNKU C MECTHKAaMH, MPEIMETHbIE U
MOKPOBHBIE ~ CTEKJIA, CTEKJSHHBIC TaJOo4ykd, (MIbTpoBaJbHAs Oymara (caiderku), CTaKaHbl,
TUNIEPTOHUYECKUI pacTBOp XJiopuja Hatpus, 3%-HbIA pacTBOp MEPOKCHUIA BOJOPOJA, PacTBOp Hoaa B
HOAMCTOM KaJIMM, TJIMIICPUH, KIyOHH KapTodens, 1ioj psOuHB OOBIKHOBEHHOW (PSOMHBI WM TOMATa),
JIYK pervathlii, pa3BeICHHBIC B BOJIC IPOXKIKH).

3.2. UndopmannonHoe odecriedeHne peaau3anun NporpaMmbi :

3.2.1. OcHOBHBIE T€YATHBIE H3AHUS

1. DBuosnorus: y4eGHMK ¥ NPAKTUKYM Ul CPeaHEro npodeccuoHanbHoro odpasosanus / B. H.
Apeirun [u gp.]; mox penaknueit B. H. Speiruna. — 2-¢ u3g.

3.2.2. JlonoJtHUTEIbHbIE HCTOYHHKH

1. KoncrantunoB B.M. u np. buonorust ans mpodeccuii ¥ CHENUATBHOCTEH TEXHUYECKOTO W
€CTCCTBCHHOHAYYHOTO  TPOQUIICH: y4eOHUK ISt CTYICHTOB npodeccnoHaTBHBIX
00pa3oBaTeNbHBIX OpraHu3aIyii, ocBauBaronmx npodeccuu u cnenuansHoctu CI10. —M., 2017

2. Yebpmmes H. B., I'puneBa I'. I'. buomorms: y4eOHUK &Sl CTYACHTOB NPOQEeCcCHOHATHHBIX
o0pa3oBaTeNnbHbIX OpraHu3allii, ocBanBaroux npodeccuu u cneuuainbHocta CI10. — M., 2017

3.2.3. UuTepHeT-pecypcesbl

1. http://biology.asvu.ru/ - Bcs Ouonorusi. CoBpeMeHHas OHOJIOTHS, CTaThH, HOBOCTH,
oubnuorexka.

2. http://window.edu.ru/window/ - emuHOe OKHO JocTyma K 0Opa3oBaTelbHBIM pecypcam
WuTepHeT mo 6uojoruu

3. http://www.5ballov.ru/test - Tect anst aOUTypHEHTOB MHO BCeMYy IIKOIBHOMY KYpCy
OMOJIOTHH.

4. http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKAIIMOHHBIE BHKTOPHHBI IO
OMOJIOTHH - YKOJIOTHH Ha cepBepe BOPOHEIKCKOTO YHHBEPCUTETA.

5. http://college.ru/biology/ - Brosnorus B OTkpbiTOM KOJUTeKE. CaliT COACPKHUT DIIEKTPOHHBIN
y4eOHuUK 1o 6uonoruu, On-line TecTsl.

6. http://lwww.informika.ru/text/database/biology/ - DnexTpoHHbI yueOHUK, OOJBIIION CITUCOK
HNutepHeT-pecypcos.

7. http://lwww.informika.ru/text/inftech/edu/edujava/biology/ - OGecrmiaTHbie OOy4aromue
MIPOTpaMMBbI 10 OMOJIOTHH.

8. http://nrc.edu.ru/est/r4/ - Guonornveckast kKapTuHa MUpa. Pa3ien KOMIBIOTEPHOTO yueOHHKa,
pazpabotanHoro B MockoBckoM ["'ocynapctBeHHOM OTKpPBITOM YHUBEPCHUTETE.

9. http://nature.ok.ru/ - Penkue u ucuesaromye KuBOTHbIE Poccuu (MPOeKT DKOJOTHYECKOTO

uentpa MI'Y um M.B. JlomonocoBa)
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10. ww.school-city.by/index.php?option=com_weblinks&catid=64&Itemid=88 — Owuomorus
BOIIpOCax U OTBETax.

4. KoHTpOJIb ¥ OLIeHKA Pe3yJIbTATOB OCBOEHUS AU CHHUILIMHBI

KoHTpoiib ¥ oOleHKa pe3ylnbTaToOB OCBOEHHSA  0011e00pa30oBaTeNbHON  AUCHUILIMHBI
pacKpbIBalOTCA 4epe3 AMCLUUIUIMHAPHBIE pPe3yJbTaThl, HalpaBlieHHble Ha (opmupoBaHHe OOLIUX U
npodeccnoHaNbHBIX KOMIIETEHIIUH 110 pa3/ieiaM U TeMaM CojepKaHus yueOHOro MarepHuaiia.

Oo01mas Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTEeHIUA
Pazgea 1. Kinerka — KonTponbhas pabota “MonekymsipHblit
CTPYKTYPHO- YPOBEHb OpraHU3al1U )KUBOTO”’
(pyHKUIHOHAJIBLHAS eIMHUIA
“KMBOT'Q
OK 02 Tema Nel.1. 3amonHeHHEe TaOIUIBI C OIMCAHUEM
buonorus xak Hayka METOJIOB MUKPOCKOITUPOBAHUS C X

JIOCTOMHCTBAaMU U HEJOCTAaTKaMH.
3anonHenue Tabnuiel «Bkaa yueHbIX B
pa3BUTHE OMOJIOTUM

OK 02 Tema Nel.2. 3anojaHeHue CPaBHUTEIbHOM TaOINLIbI
OO0m1as XapakKTepUCTHUKA )KM3HU | CXOJICTBA U PA3IMYUH )KMBOTO U HE
JKHBOT'O
OK 01 Tema Nel.3. OpoHTaTBHBIN OIIPOC
OK 02 brnonorndecku BaxHbIie [ToaroToBKa YCTHBIX COOOIICHUN C
OK 04 XUMHYECKHUE COCAUHECHUA Npe3eHTauen

BreimonHeHue u 3amuTa 1ad0paTopHBIX
pabot: «Onpenenenue Buramuna C B
MPOIYKTAX TUTAHHS,
«[MuapodunbHO-THAPOGOOHBIE CBOMCTBA

JUIHUI0B»
OK 01 Tema Nel 4. OrneHrBaemasi IUCKYCCHS IO BOTIpOcaM
OK 02 CTpyKTypHO-(YHKLIMOHANbHAS  |JIEKIMU
OK 04 OpraHu3alys KIEeTOK Pa3paboTka MeHTaNbHOM KapThl 1O

KJIacCHU(UKALUK KIETOK U MX CTPOCHHUIO Ha
MPO- U BYKAPUOTHUYECKUX U T10 IAPCTBaM B
MHHHU TpyIIIax

BeimonHeHue u 3ammra 1abopaTopHbIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus, 5)KUBOTHBIE,
rpuOBI) U KIETOYHbIE BKIFOUCHHUS (Kpaxmal,
KapOTHHOWABI, XJIOPOIIACTHI,

XPOMOILIIACTHI)»,
«[IponutiaeMocts MeMOpaHsbI (T1a3MOTH3,
JIETIIa3MOJIH3)»

OK 01 Tema Nel.5. @poHTANBHBIN 0IIPOC

OK 02 CrpykrypHO-hyHKIIMOHANBHBIE |Pa3paboTka rioccapus

(I)aKTOpBI HaCICACTBCHHOCTHU Pemienue 3aga4d Ha OIIPCACIICHUC
MOCJICI0BATCIIBHOCTU HYKJICOTU OB

OK 01 Tema Nel.6. @poHTANBHBIN 0IIPOC
OK 02 [Ipoueccsl MaTpU4IHOTO Tect «IIponeccel MATPUYHOTO CUHTE3a»
CUHTE3a Pemenue 3a1a4 Ha onpezeneHne

B
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IIOCJIE0BATEIBHOCTH AMUHOKHCIIOT B
MOJIEKyJe Oenka

Pemenue 3ana4 Ha onpezeneHue
IIOCJIEIOBATEIbHOCT AMUHOKHUCIIOT B
MoJIeKyJie Oellka B cllyyae U3MEHEHUS
IIOCJIEI0BATEIbHOCTH HyKieoTn 0B JTHK

OK 02 Tema Nel.7. OpoHTaTBHBIN OIIPOC
OK 04 Hexknerounsie popMbl KU3HA [ToaroToBka ycTHBIX COOOIIEHUI €
npe3eHTanuen (BUpycHble U
OakTepuanbHbIe 3a001eBanus. OO0IHe
IIPUHLIMIIBI UCTIOIb30BaHUS
JIEKapCTBEHHBIX BellecTB. OcoOOEHHOCTH
NPUMEHEHHUS aHTHOMOTHKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OIIPOC
OOMeH BelecTB U 3arnosHeHNE CPaBHUTEILHON TaOIUIIBI
IpeBpalleHUe YHEPTUU B XapaKTepUCTUK TUIIOB OOMEHaA BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OOcyKaeHune o BOIpocam JICKITUH
OK 04 JKU3HEHHBII UK KJIETKHU. Pa3paboTka JeHThI BpeMEHH JKM3HEHHOTO
Muro3. Meiio3 LUKJIa
Paspnen 2. Ctpoenue u KounTponbnas pabora ”CtpoeHue u
(yHKIUH OpraHu3Ma (GyHKIIMM OpraHuzma’
OK 02 Tema Ne2.1. OnenuBaemast TUCKYCCHS
OK 04 Crpoenue opranuzma Pa3paboTka MeHTaIbHON KapThl TKAHEH,
OpraHoB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHust, )KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTePUCTUKON UX (PyHKIHIA
[ToaroToBka u npeacTaBiIeHUE YCTHBIX
coO00I1IeHUH ¢ pe3eHTanuel (MMMYHUTET,
UH(EKIMOHHbIE 3a00JIeBaHMs, STIHIEMHH,
BaKIMHAIINS)
OK 02 Tema Ne2.2. @pOHTaIBHBIN OIIPOC
DopMBI pa3MHOKEHUS 3anonHeHue TabauIbl ¢ KpaTKoM
OpPraHU3MOB XapaKTepUCTUKON U TpUMepaMu Gopm
Pa3MHOXKEHHUS OpPraHU3MOB
OK 02 Tema No2.3. Pa3paboTka JeHTHI BpEMEHH C
OK 04 OHnTOreHes3 )KMBOTHBIX U XapaKTEPUCTUKOMN 3TAIOB OHTOI€HE3a
YyenoBeKa OT/IEJIBHOM I'PYIIION )KMBOTHBIX M YEJIOBEKA
10 MUKPOTpyIIam
Tect/omnpoc
OK 02 Tema Ne2 4. CocraBiieHnE )KM3HEHHBIX LINKJIOB PACTEHUI
OK 04 OHTOTEHE3 pacTeHHI o OT/Je’aM (MOXOBUIHBIC, XBOIIECBUIHBIC,
MallIOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHoBHble NIOHATHA TeHeTUKH | Tect
OK 02 Tema Ne2.6. OpoHTaIBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTHU TecT no Bompocam JIeKIuu
HaCJIEJOBaHUSI Pemenue 3aa4 Ha onpezeneHue

BCPOATHOCTU BOBHUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB IIPpWU MOHO-,
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JIA-, TIOTMTHOPUTHOM ¥ aHATU3UPYIOIIEM
CKpELIMBAHUH, COCTABIICHUE
TCHOTUIMYECKUX CXEM CKPCITUBAHMS

OK 01
OK 02

Tema No2.7.
BzaumozeiictBue reHOB

Tect

Pa3paborka rioccapus

Pewenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX INPHU3HAKOB IIPU
Pa3IMYHBIX TUIIAX B3aMMOJEHCTBUS I'€HOB,
COCTaBJICHUE T€HOTUIIUYECKHUX CXEM
CKpeIIUBaHus

OK 01
OK 02

Tema Ne2.8.
CuemieHHOe HaclIe0OBaHUE
MIPU3HAKOB

Tect

Pa3zpaboTtka rioccapust

Pemenue 3aa4 Ha onpezeneHue
BCPOATHOCTU BOBHUKHOBCHHA
HACJIEICTBEHHBIX MPU3HAKOB MIPU
CIICTUICHHOM HACIIeIOBAaHNH, COCTABJICHHE
TeHOTUITMYECKUX CXEM CKPEIIUBAHUS

OK 01
OK 02

Tema Ne2.9.
T'enetuka momna

Tect

PaszpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BEPOSTHOCTH BOSHUKHOBCHHS
HACJIEICTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C
IOJIOM, COCTABIICHUE TCHOTHITHYECKUAX CXEM
CKpEIIUBaHUS

OK 01
OK 02

Tema Ne2.10.
I'eneTuka yeoBeka

Tect

Paspabotka rioccapus

Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB, UCII0JIb3YA
METO/Ibl TEHETHKHU YEJIOBEKA, COCTABIICHUE
FCHOTUIIMYCCKHX CXEM CKPCUIMBAHUA
[ToAroToBKa yCTHBIX COOOIIEHUN C
MPE3EHTAlNEN O HACIIEICTBEHHBIX
3a00NIeBaHUAX YeJIOBEKa

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHYMBOCTH

Tect

Pemenue 3agau Ha onpeneneHue Tuna
MYyTalMH IIPU NIepeade HacaeACTBEHHBIX
MPU3HAKOB, COCTaBJIECHUE N'€HOTUITUYECKHUX
CXEM CKPEIIUBAHUSA

OK 01
OK 02

Tema Ne2.12.
Cenekiusi opraHu3MOB

Tect

Pa3paboTka rnoccapus

Pemenue 3anad Ha onpeneneHue
BO3MOKHOT'O BOBHUKHOBEHHUS
HACJICACTBECHHBIX HpI/ISHaKOB 1O CCJICKIINH,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpEIIBaHUS

Pasnen 3. Teopusi 3Bo/1IounH

Konrponsnas pabdora “Teopernueckue
ACIEKTHI HBOJIFOIUM )KM3HU Ha 3emuie”

OK 02
OK 04

Tema 3.1.
Hcropust 3BOIIOIIMOHHOTO
Y4YEHUA

@pOHTAIBHBIN OITPOC
Pa3pa0oTka JeHThl BpeMEHU pa3BUTHUS
ABOJIFOLIMOHHOTO yYEHUs
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OK 02 Tema 3.2. OpoHTaTBHBIN OIIPOC
MuxkposBontonus Pazpabotka rioccapus TepMUHOB
OK 02 Tema 3.3. OuenuBaemasi TUCKyCCUS
MakposBonronus Pazpabotka rioccapus TS pMUHOB
OK 02 Tema 3.4. OpoHTaTIBHBIN OIPOC
OK 04 Bo3HuKHOBEHUE U pa3BUTHE [ToaroroBka u mpeacTaBICHUE YCTHOTO
YKU3HU Ha 3emiie COOOIICHUS U JICHTHI BpPEMEHH
BO3HUKHOBEHUS U Pa3BUTHS )KUBOTHOI'O U
pacTUTEIBLHOIO MHUpa
OK 02 Tema 3.5. OpoHTaTIBHBIN OIPOC
OK 04 [Ipoucxoxaenue yenoBeka — Pa3paboTka JeHT BpeMEHU U MEHTAIBHBIX
AHTPOIIOTeHE3 KapT Ha BBIOOP:
“DBOMIOLMS COBPEMEHHOTO YeJIOBEeKa”,
“Bpems U IyTH paccesieHus 4YeJI0BEKa 110
miaHete”, “Bnusaue reorpadgudeckoit
cpeasl Ha MOPGOJIOTHIO U (PU3HOJIOTHIO
yesnoBeka”, “YemoBeueckue pachl”,
o0cyxIeHne
Pa3nen 4. Jxonorus KonTposbHnas padora “Teopernueckue
aCIIeKThI IKOJIOTHU”
OK 01 Tema 4.1. TecT 1o skosorHYeckuM GakTopam u
OK 07 Okonornyeckue HakTopsl U cpeliaM >KM3HU OPraHHu3MOB
Cpeabl )KU3HHU.
OK 01 Tema 4.2. CocraBiieHHE CXEM KpyroBOpOTa BELIECTB,
OK 02 [Tomymsius, cooOriecTna, UCIIOJIb3Ysl MAaTEpHUAJIbI JIEKIUU
OK 07 9KOCHCTEMBI Pemenue npakTHKO-OpUEHTHPOBAHHBIX
pacueTHBIX 3aJjaHUil 110 IEpEeHOCY BEIECTBA
Y 3HEPTUM B 9KOCUCTEMAX C COCTABJICHUE
Tpouueckux uenen u nupamu OnomMacchbl
Y SHEPTUH
OK 01 Tema 4.3. OnenuBaemast TUCKYCCHS
OK 02 buocdepa - rnobanpHast Tect
OK 07 9KOJIOTMYECKask CUCTEMA Pemenne npakTHKO-OPHUEHTUPOBAHHBIX
pacueTHBIX 3a7ja4 Ha OIIPE/IEIICHHE
TUIOLIA/IM HACAXKIEHUH /111 CHUYKEHUS
KOHLEHTPALMHU YIJIEKHCIIOrO rasa B
aTMocdepe CBOETO peruoHa MpOKUBAHUS
OK 01 Tema 4.4. Tect
OK 02 Binsare aHTpONOreHHbIX Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX
OK 04 (hakTopoB Ha OHochepy PacUeTHBIX 33JJaHUN TT0 COXPAHEHHUIO
OK 07 IIPUPOJHBIX PECYPCOB CBOErO PETHOHA
MPOXKUBAHUS
OK 02 Tema 4.5. OnenuBaemast TUCKyCCHS
OK 04 Bnusiaue comuaabHO- BrinosHeHUsT MPAKTUYECKUX 3aJaHUM:
OK 07 HKOJIOTHYECKUX (PAKTOPOB Ha “OmnpeneneHne CyTOYHOTO paloHa

3J0POBEE YCIOBCKA

MUTaHKUS

“Coznmanue WHIMBUYaTbHOM MaMSITKH 10
OpraHu3aIHu PAIMOHATFHON (GU3HUECKON
aKTUBHOCTH

Brimonaenune nabopatopHoii paboThl Ha
BEIOOD:

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
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"Bnustaue abnotnyeckux (akTopoB Ha
YyeJioBeKa (HU3KUE U BHICOKUE
TeMreparypsl)"

[TpodeccrnonanbHO-

OPHUEHTHPOBAHHO COJICPKaAHUE
Paznen 5. buosorud B )XU3HU

3amura Keica: mpeICcTaBIeHHe Pe3yIbTaTOB
pelieHus KecoB (BBICTYILICHUE C
MPE3EHTALUEH )

OK 01
OK 02
OK 04
K 1.1

Tema 5.1

buotexHonoruu B KU3HU

KaxXja0ro

Brinonnenue keiica Ha aHaIMN3
MH(OPMALIMY O HAYYHBIX JOCTHKCHHSIX B
00JIaCTH TEHETUYECKUX TEXHOJIOTHIA,
KJICTOYHOM MHKCHEPUH, MUIIEBBIX
OuoTexHONOrUH (110 rpynmnam),
IIPEJICTABICHUE PE3YJIbTATOB PEIICHHS
KEMCOoB

Pasnen 6. buoskoioruueckue

HCCICOOBAHUA

[IpencraBienue pe3ynbTaTOB BHIOJIHEHUS
y4eOHO-HCCIIe0BATENbCKUX TPOSKTOB
(BBICTYIIJIEHUE C NTPE3ECHTALUEN )

OK 01
OK 02
OK 04
OK 07

Tema 6.1.
OCHOBHBIE METObI
OMOIKOIOTHYECKUX
HCCIICTOBAHUM

Beinonnenue nabopaTopHbIX paboT Ha
BbIOOP B MUHUTPYIIaX:

1. BnusiHue Temmeparypsl Ha pocTta U
(U3HOIOrMYECKYI0 aKTUBHOCTD
JPOXKEBBIX KIIETOK

2. Bnusinue yriieBozoB Ha pocTa U
(U3MOJIOTMYECKYIO0 aKTUBHOCTh
JPOXKIKEBBIX KIIETOK

3. CoueTaHHO€ BIMSIHUE
TEMIIEPATYPHI U YIIEBOIOB HA pOCTA U
(U3MOJIOTMYECKYIO0 aKTHUBHOCTh
JPOXKIKEBBIX KIIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
Buoskonornyeckunii
IKCIIEPUMEHT

Brimonaenue yaeOHO-HCCIe10BaTENbCKOTO

MPOEKTa Ha BHIOOP:

1. Orenka kayecTBa aTMOC(HEpHOTO
BO3/yXa

2. OreHka KayecTBa IIOYB METOJIOM
(uTOTECTUPOBAHUS

3. OmeHka KadecTBa BOJ
HOBEPXHOCTHBIX BOJOEMOB IO
OpPraHOJIENITUYECKUM U PU3UKO-
XUMHUYECKHM CBOMCTBaM

4. Binsanaue [1AB Ha poct n
pa3BUTHE CEMSIH BBICUIMX PAaCTEHUI

5. Brnmstaue coneBoro 3arpsisHeHHS
Ha POCT U pa3BUTHE CEMSH BBICIINX
pacTeHui

OK 01
OK 02
OK 04
OK 07

BrinonHeHue 3K3aMeHallMOHHBIX 3aJaHuM
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