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1. O0mas xapakTepucTUKa padoyveil mporpaMmMsbl 001e00pa3oBaTeIbHON TUCHUIIMHBI
«BHUOJIOT' U

1.1. MecTo McuMIJIMHbI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO:

OobmeoOpa3oBatenbHas aucHumuinHa «buonorusy sBisercs 00s3aTeNBHON YaCTBIO
00111e00pa30BaTENIBHOTO MHUKJIA 00pa3oBaTeabHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
crienaibHocTi Dapmarusi.

O6meoOpa3oBarenbHas nucnuiuinHa «buosorusy m3ydaercs B 0011e00pa3oBaTEIbHOM
UKJIe Yy4eOHOTO IIaHa OCHOBHOM mNpodecCHOHATBHOM 00pa30BaTeIbHOW MPOTrpaMMBbl
cneuuanbHoct: 33.02.01.

TpynoemkocTs aucuuiuinHbl «buonorus» cocrasiser 144 uvaca, u3 KoTtopsix 24 yaca
BKIIIOUAeT MPOQeCcCHOHATBHO-OPUECHTHPOBAHHOE COJEpKAHUE, YCHIUBAIONIee MPOPIIbHYIO
COCTaBIISIFOIIYIO 1O CHEIUALHOCTH (papmariusi.

[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJICPKAHUE BBHIOMPACTCS MO OOBEKTY H3YUYEHUS
“Yenosek™.

1.2. Heau 1 miianHupyemMblie pe3yabTAThl 0CBOCHUSA IUCIUIIINHBI:

1.2.1. e TUCUUILIMHBI

Heab: popMupoBaHre y 00yIarOIIMXCsl CUCTEMBI 3HAHUN O PA3IMYHBIX YPOBHSX JKU3HH CO
3HAHMEM COBPEMCHHBIX TIPEJCTABICHUNW O IKUBOW TMPUPOJE, HABBIKOB IO IPOBEICHUIO
OMOJIOTUYECKNX UCCIICJIOBAaHUA C COOJIFOJICHUEM JTHYECKUX HOPM, apryMEHTHPOBAHHOU
JUYHOCTHOMW TIO3UIINH 110 OepEeKHOMY OTHOIICHHIO K OKPYKAIOIICH cpeie.

3agaun:

* oay4yeHue (yHIaMEeHTAIbHBIX 3HaHUI 0 Ononornyeckux cucremax (Kmerka, Opranusm,
[Monynsmms, Bua, Dkocucrema); UCTOpUM PA3BUTHS COBPEMEHHBIX IPEACTABICHHN O YKUBOU
MPUPOJIE, BBIIAIOIIMXCS OTKPBITHSX B OMOJOTMYECKON HayKe; poiu OMOJIOrMYecKoil HayKu B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpaA; METOJaX Hay4yHOTro
MO3HAHMS;

* OBJIaJICHUE YMEHUSMU JIOTUYECKU MBICIIUTh, 00OCHOBBIBATH MECTO U POJIb OMOIOTHUECKUX
3HAHUH B IPAKTUYECKOM ACATEIBHOCTH JIFOAECH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUI; ONIPEACIIATh
JKUBBbIE 00BEKTHI B IPUPOJIC; MPOBOJUTH HAOTIOCHHS 32 IKOCHCTEMAaMHU C TENIbI0 MX OMHCAHUS U
BBISIBJICHHUSI E€CTECTBEHHBIX U AaHTPONOICHHBIX W3MEHEHUN; HaXOAWTh U aHaJU3UPOBATH
WH(OPMAITHIO O KUBBIX 00BEKTaX;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi B IMpolecce M3ydyeHUs: OMOJOTUYECKUX SBJICHMI; BBINAIOIIUXCS JOCTHKCHUN
OMOJIOTUH, BOIISAIINX B OOIICYETIOBEUECKYIO KYIbTYPY; CIOXKHBIX U MPOTUBOPEUUBBIX MyTel
Pa3BHUTHS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, HICH, TEOPHUI, KOHIIECTIINUN, TUIIOTE3 (O CYIIHOCTH H
MPOUCXOXKICHUHN KU3HU, YEIIOBEKA) B X0/ paOOTHI ¢ Pa3IMYHBIMA UCTOYHUKAMH WH()OPMAIINN;

* BocmUTaHWE YOEXKICHHOCTH B HEOOXOJUMOCTH TMO3HAHUS KUBOW MPHUPOIHI,
HEOOXOJUMOCTH PaIlOHAIBHOTO MPUPOAOIOIB30BaHUs, OEPEKHOrO0 OTHOLIECHUS K MPUPOIHBIM
pecypcam u oOKpy»Karouiei cpene, CoOOCTBEHHOMY 3/10pOBbIO; YBa)KEHHUSI K MHEHHUIO ONIIIOHEHTA MTPU
00CyX)IeHUU OMOJIOTUYECKHUX TTPOOIIEM;

* UCIOJIb30BaHUE MPHUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUH U YMEHHUH B MOBCETHEBHOM
JKU3HU ISl OIIEHKHW TIOCTIEACTBHUI CBOCH NEATENBHOCTH (M ACSITENbHOCTH IPYTHX IOJEH) 1O
OTHOIICHHUIO K OKPYKAaIOIIEH cpefe, 3[0pOBBI0 IPYTHX JIOACH U COOCTBEHHOMY 3I0POBBIO;



000CHOBaHUE U COONIOZICHUE Mep MPODUIAKTHKN 3a00JIEBaHM, OKa3aHUE MEPBOM TTOMOITU MPH
TpaBMax, COOJIIOICHHE TTPABIII TTOBEICHUS B TIPUPOJIC.

1.2.2. [lnannpyemble pe3yJbTAThI OCBOCHHS 0011e00pPa30BaTEJIbHON IMCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue aucuuIuiiHa umeer npu GopmupoBanuu u pazsutun OK u I1IK (OK
ykaszpiBatoTcs u3 HoBoro makera @I'OC CIIO 2022 roma mo mpodeccuu/crnenuaibHOCTH)

OK: OK 1,0K 2,0K 4, 0K 7

IIK:



Koa m

IInanupyemMbie pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

HAHMMEHOBaHUe
¢opmupyempIx O0mue JucuunjuHapHble
KOMITeTeHI Ui

OK 01. B yacTu Tpya10BOro BOCIMTAHMS: - copMupoBaTh 3HAHHS O MECTE M POJHM OHOJIOTHH B

Bri6upats criocoOsI
penieHus 3a1a4d
npodeccroHanbHOM
ACATCIIbHOCTHU
MNPUMCHUTCIILHO K
Ppa3InuIHbIM
KOHTEKCTaM.

- TOTOBHOCTh K TpPYAYy, OCO3HAHHWE I[CHHOCTH MacCTepCTBa,
TpyIoIto0ue;
- TOTOBHOCTh K aKTUBHOU ACATCIIbHOCTHU TEXHOJIOTHYECKON U

COLIMAJIbHOW HANPaBIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,

IJIaHUPOBATH )41 CaMOCTOATEIIBHO BBITIOJIHATH TaKYyro
ACATCIIbHOCTD,
- UWHTEpPeC K pa3Iu4HbIM cdepam  MpoQecCHOHATBHON

NEeSTETLHOCTH,
OBnaziecHue YHHBEPCAIbHBIMA YYEOHBIMH ITO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JJOrMYecKme JeCcTBUA:

- CaMOCTOSITeNbHO (OPMYJIMPOBATH U  aKTyaJIM3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATb Cyu[GCTBGHHBIfI IMMPU3HAK WX OCHOBAHUA IJIA
CpaBHEHUs, Kiaccuukanuu u 0000IICHUS;

- ONpeAeNaTh IENIU JeATEILHOCTH, 3a7aBaTh MapamMeTpbl U
KPUTEPUHU UX TOCTHKCHUS;

- BBIBJSITH  3aKOHOMEPHOCTH W TNPOTHBOpPEYHS B
pacCMaTprUBACMBIX ABJICHUAX,

-  BHOCUTb KODpPEKTHBEI B

ACATCIIBHOCTD, OLICHUBATH

COOTBECTCTBHUC PE3YyJIbTAaTOB OeaAaM, OLICHUBATH pUCKHU

HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,

CUCTEME €CTECTBEHHbIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHBI MHUpaA, B
MIO3HAHUM 3aKOHOB MPHUPOABI U PEUIEHUH >KU3HEHHO

BaYKHBIX COLMATTbHO-ITUYECKUX, YKOHOMUYECKUX,
OKOJIOTHYECKUX TMpOOJIeM 4YeloBEYEeCTBA, a TaKkKe B
pelieHnn BOTIPOCOB paIoHaIbHOTO
MPUPOAONONIB30BaHUsA; B (OPMUPOBAHUU LIEHHOCTHOTO
OTHOIIECHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIJIAJE
POCCHICKMX W 3apyOeKHBIX YYEHBIX - OHOJIOrOB B
pazBuTue Ouosornu; (QYHKIUOHATHLHOM TPaMOTHOCTH
YeNoBEeKa JJIsl PEIICHUS )KU3HEHHBIX MPoOeMm,

- YMeTh BIAJETh CHCTEMOH OHWOJOTMYECKHX 3HAHUU,
KOTOpasi BKIIIOYAET:

OCHOBOIIOJIararomue OHOJIOTHYECKHUE TCPMHHBI U TIOHATUSA

(KW3HBb, KJETKAa, TKaHb, OpraH, OpPraHu3M, BH]I,
MOMYJIANKS,  OKOCHCTEMA, OHOILICHO3, ounocdepa;
MeTaboIM3M, TOMEOCTa3, KICTOYHBIH  HMMMYHHUTET,
OnocuHTe3  Oenka, OWOMOJUMEpPHI,  JTUCKPETHOCTb,
CaMOpEeTYJISIIHS, CaMOBOCITPOM3BEICHNUE,

HaCJIEICTBEHHOCTh, U3MEHYMBOCTh, dHEPro3aBUCHUMOCTb,
POCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kierouHas teopus 1. llIBanHa,
M Illneiinena, P. BupxoBa; KIOHAJIbHO-CEIEKTUBHOTO




- pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX
npobiem

0) 0a30BbIE HCCIEI0BATEIbLCKHE TeHCTBHS:

- BIIAJICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATELCKOM 1 MPOCKTHON
NeSATETLHOCTH, HABBIKAMH Pa3pelIeHus Ipooiem;
MPUYHUHHO-CJIC/ICTBEHHbIE
aAKTyaJIM3UpOBATh 3a7advy, BBIABUTAaTh TMIIOTE3Y €€ PElICHHS,
HaXOJIUTh apryMeHThl  JJIs JIOKa3aTeIbCTBa

- BBISIBIIATH CBSI3U u
CBOHUX
YTBEpXKACHUH, 3a7aBaTh IIapaMEeTPbl U KPUTEPUU PELLIECHNUS,

- aHa.HI/I3I/IpOBaTB HOJIy‘-IeHHBIe B XOoA¢C peH_IeHI/IH 3a1a4uu
peByHBTaTBI, KpI/ITI/I‘IeCKI/I OCHHUBAThL UX ,Z[OCTOBepHOCTB,
HpOFHO3I/IpOBaTB N3MCHCHUEC B HOBBIX yCJIOBI/I}IX;

- yMeTh TICPEHOCHTH MO3HABATCIIGHYI0 U
MIPAKTUYECKYIO 00JIACTH KU3HEICATEIIBHOCTH;

- YMETh HWHTEIPUPOBATH 3HAHHMS W3 Pa3HBIX MPEIMETHBIX
o0acTe;

3HaHUA B

- BBIIBUTaTh HOBBIE HJIEH, TPEJIAraTh OPUTUHAIBHBIE IIOJXObI
U PEILCHUS;

- CHOCOOHOCTh HMX HCIIONB30BaHMA B TIO3HABATENBHOW U
COLIMAJIBHOM ITPAKTUKE

nummynurera I1. Opaux, .M. MeunukoBa, XxpoMOCOMHast

Teopuss  HaciuencrseHHoctw  T. MopraHa, 3aKkoH
3apozsieBoro cxojictea K. bapa, apostoniionHast Teopust
Y. JlapBuHa, CHHTETHYECKAsE TEOPUS SBOJIIOLUU, TEOPUS
anTpornoreHe3a Y. JlapsuHa; Teopus 6uoreorenosa B.H.
CykauéBa; yuenuss H.M. BaBunoBa - o IleHTpax
MHOT000pa3us U MPOUCXOKACHUSI KYJIbTYPHBIX PACTCHHIH,
A.H. CeBeprioBa - 0 myTsSX W HaIlpaBJICHUSAX SBOJIIOIUH,
B.U. Bepnanckoro - o 6uocdepe;

3aKOHBI (eIMHOOOpa3usi MOTOMKOB TEPBOTO IMOKOJICHUS,
pacuieruieHus] MIPU3HAKOB, HE3aBUCUMOI'O HACIIEOBAHUS
npusHakoB [. MeHzensd, CUEIJIEHHOrO HacleI0BaHUs
MPU3HAKOB U HApyIIEHUs clerieHus reHoB T. Moprana;
TOMOJIOTHYECKHX PSIIOB B HACIIEICTBEHHOW N3MEHUYNBOCTH
H.N. BaBuinosa, reneTnueckoro paBaosecus k. Xapau u
B. Baitn6epra; 3aponermeBoro cxoxactBa K. bopa,
Oouorenernueckoro 3akoHa 9. ['exkens, @. Mromiepa);
MPUHIUIIBI (UUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);
npaBuia (MuHumyMma HO. JluOuxa, 5KOJIOrHYECKOM
MUPAMHJIBI YUCENl, OMOMACCHI U DHEPTHH);

runote3sl (kKoarepBaTHoi A.M. Omnapuna, NnepBHYHOTO
oynwoHa /. Xonneitna, mukpocdep C. Pokca, pudbo3nma
T. Yek);

- chopmupoBaTh YMEHHS pacKpbIBaTh COJIEp>KaHUE
OCHOBOMOJIAralomux OHOJIOrMYeCKUX TEOPUN U TUIIOTE3:
KJI€TOYHOM, XPOMOCOMHOM, MYTaLlMOHHOM,
SBOJIIOLIMOHHOM, TMPOUCXOXKIACHUS KU3HU U 4YEJIOBEKa;
BIAJICHUE CHUCTEMOM 3HAHMA 00 OCHOBHBIX METOHAX

HAay4YHOT'O IMO3HAaHUs, HCIOJIb3yCMbIX B OMOJIOTHYECKUX




UCCIICIOBAHMUSIX  JKUBBIX OOBEKTOB M DKOCHUCTEM
(omucanue, W3MEpeHUE, NPOBEACHHE HAOIIONCHUN);
croco0aMy BBISIBJICHUS UM OICHKHM aHTPOIIOTEHHBIX
U3MEHEHUN B IIPUPOJIE;

- chopMupoBaTh YMEHHUS pacKpbIBaTh
OCHOBOMoOJararonme  OHOJOTHYEeCKHe  3aKOHbl U
3akoHomepHoctu (I. Mennens, T. Moprana, H.H.
Bagsunosa, O. I'ekkenst, @. Mromepa, K. bapa), rpanuist
WX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM,;

- YMETh BBIJICNATH CYIIECTBEHHBIC TPU3HAKH:

CTPOEHHUSI BHPYCOB, KJIETOK IPOKAPHOT U 3IYKapHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTeOIIeHO30B, IKOCUCTEM U Orochephr;

CTPOCHHSI OpraHOB U CHUCTEM OpraHOB pPAacTEHUH,
KUBOTHBIX, YE€JIOBEKa; IMPOILIECCOB XKUZHEIEATEIBHOCTH,
MPOTEKAIOIINX B OpPraHU3Max pacTeHHi, XKUBOTHBIX U
YeNoBeKa;

OMOJIOTUYECKUX IPOIIECCOB: oOMeHa BEILIECTB
(Metabonn3m), MH(POpPMAIUM U TPEBpAILIEHUS SHEPTHUH,
OpoXKeHHs, aBTOTPO(GHOIO U TeTepoTPO(HOr0 THUIIOB
nUTaHus, GOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a,
ramMeToreHesa, ASMOpHOTeHe3a, IOCTAIMOPHOHATBLHOTO
pa3BUTHSA, PA3MHOKEHUS, WHJWBUIYaJbHOTO Ppa3BUTHUS
opranu3ma (OHTOTEHE3a), B3aWMOJCHCTBUS T'EHOB,
reTepo3nca;  JIGMCTBUH  HCKYCCTBEHHOTrO  OTOOpa,
CTaOMJIM3UPYIOLIETO, JABWXKYILIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa; aJIIONATPUYECKOTO "
CHUMITaTPUYECKOTO BUJI000pa30BaHUs; BITUSTHUS
JOBUKYIIUX CHJI JBOJIONUU Ha TEeHO(OH[ TMOIYJISAINN;




MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOUTaHWs,
YepeOBaHUs HAMPABICHUA 3BOJIONUH; KPYroBOpOTa
BEIIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX;

- mpuoOpecTH OMBIT MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYyHOTO TIO3HAHMS, WCIOJIB3YeMbIX B  OHOJIOTHU:
HaAOJIIOJICHUST W OINHCAHUS KMBBIX CHCTEM, IPOIECCOB U
SIBICHUH; OpPTraHW3allid M TPOBEICHHUS OHOJOTHYECKOTO
OKCIICEPUMEHTA,  BBIIBMIKCHHS  THUIOTE3,  BBISABIIATH
3aBHUCHMOCTH MEXKIy HCCICAYEMBbIMA BEITUYHHAMH,
OOBSICHSITH TOJIyYCHHBIE PE3yJbTaThl U (OPMYITUPOBATH
BBIBOJIBI C MCTIOJIb30BAHUEM HAYUYHBIX MOHSTHIA, TCOPUH U
3aKOHOB;

- chopMUPOBaTh YMEHHS BBIJICIATh CYNIECTBCHHBIC
MPU3HAKA BHUPYCOB, KJICTOK TPOKAPHOT M 3YKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB,
OMOTEeOIIeHO30B M IKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BEIIECTB W TPEBpAIICHHS SHEPrUU B KIETKE,
dboToCHMHTE3a, TIACTUYECKOTO W DHEPreTHYECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OTIOI0TBOPEHUS,
pPa3BUTHUS U PA3MHOXKCHHS, WHIUBUIYaTHLHOTO PA3BUTHS
opranuzMa (OHTOreHe3a), OOpbOBI 3a CyIIECTBOBaHHE,
€CTECTBEHHOTO otbopa, BH1000pa30BaHMsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOuTaHus,
BJIUSTHUS KOMITOHEHTOB JKOCHCTEM, aHTPOITOTCHHBIX
N3MEHEHHH B  DKOCHCTEMaxX CBOEH  MECTHOCTH,
KpyroBOpOTa BEIIECTB M TPEBpAIllCHUE DJHEPTruu B
ouocdepe;

- chopMHpOBaATH YMEHUS IPUMEHSThH TOTyUYEHHBIC 3HAHUS
TUISE OOBSICHEHHSI OMOJIOTHYECKUX TPOIECCOB U SIBJICHHM,




JUISL IPUHATUS NIPAKTUYECKUX PELICHUN B ITOBCEIHEBHOU
KM3HH C LeNbi0 olecrieueHus O€30IIacHOCTH CBOETO
3I0OPOBbSI U 3JI0POBbSI OKPYKAFOIIUX JIFOCH, COOJIIOICHHSI
3JI0pPOBOTO 00pa3a KU3HU, HOPM I'PAaMOTHOT'O TIOBE/ICHUS B

OKpY Karoleun MPUPOAHOMN cpene; MMOHUMAaHUE
HEOOXOIMMOCTH HCIOIL30BaHUS JOCTHOKCHHM
COBPEMEHHOW  OWOJOTMM W  OWOTEXHOJOTHUH IS
paIrMoHAIBHOTO MIPUPOIOTIONH30BAHMS; yMEeHHe
HCIIOJIB30BATh COOTBGTCTBYIOH_II/IG apI‘yMeHTBI,

OMOJIOTUYECKYI0 TEPMHUHOJOTHUIO U CHUMBOJIUKY JUIs
J0Ka3aTeNnbCcTBa  POJCTBA OpTaHU3MOB pa3HbIX
CUCTEeMAaTUYECKUX TPYII;, B3aUMOCBSI3M OPraHU3MOB U
cpeapl  OOWTaHMS, EIWHCTBA  YEJIOBEYECKHX  Pac;
HEOOXOIMMOCTH 3/I0POBOTO 00pa3a >KW3HH, COXPaHCHUS
pasHOOOpa3usi BUAOB M OJKOCHCTEM, KakK YCIOBHS
COCYIIIECTBOBAHMSI IPUPO/IBI U YEIOBEUCCTBA,

- chopMHpPOBATh YMEHHUSI peniaTh OMOJIOTHYECKUE 3a/1a4H,
COCTaBJISITh TEHOTUIIMYECKHE CXEMBbl CKpEIIMBAHUS IS
pa3HBIX TUIIOB HACJIEIOBaHUS MPHU3HAKOB y OPTaHU3MOB,
COCTABIISITh CXEMBI IIEpEeHOCa BEIIECTB M HHEPrUU B
9KOCUCTeMax (LIeMY MUTAHUS, TUIIEBIC CETH), BBISIBIIATH
MPUYMHHO-CJICICTBECHHBIC CBSI3M MEXIY HCCIEITyeMbIMU
OMOJIOTHYECKUMHU 00BEKTaMH, TIPOIIECCAMH U SIBJICHHUSIMU;
JeTIaTh BBIBOJBI U TIPOTHO3BI HA OCHOBAaHUU IOJTyYSHHBIX
pe3yIbTaTOB;

- chopmupoBaTh yYMEHHUS KPUTUYECKH OILIEHUBATH
uH(pOpMaIIHIO OHMOJIOTUYECKOTO COJIepKaHus,
BKJIIOUAIOIIYI0 TICEBIOHAYYHBIC 3HAHUS W3 Pa3TUYHBIX
HCTOYHHKOB (CpelcTBa MaccOBOi MH(pOpMAINH, HAYYHO-
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MOMYJISIPHBIE MAaTEPUAIIbl); HHTEPIPETUPOBATH ITHUECKUE
aCTIeKThl COBPEMEHHBIX UCCIICJJOBaHWI B OHOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH; paCCMATPUBATh TI00aThHBIC
IKOJIOTHYECKUE POOIIEMBI COBPEMEHHOCTH,
dbopMHUpOBaTh MO OTHOIIEHWIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHHE OICHMBAThb ATHYECKHUE AaCIEKThI
COBPEMEHHBIX HMCCIICOBAaHUN B 00JaCTH OMOTEXHOJIOTHH
u TEeHETHYECKUX TEXHOJIOT Uil (KIIOHUpOBaHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHHUE, HAIPaBIEHHOE
W3MEHEHHEe TEeHOMa ©  CO3JaHhEe  TPAHCTEHHBIX
OpPraHHU3MOB);

- chopmupoBaTh yMEHHS CO3[aBaTh COOCTBEHHBIC
MUCbMEHHBIE M  YCTHBIE COOOUICHHS Ha OCHOBE
OMOJIOTHYECKOU uHdopmaun u3 HECKOJIBKUX
UCTOYHUKOB, TPAaMOTHO HCIOJIb30BaTh TMOHATUHHBIN
anmapat OUOJIOTHH;

- yMeTb BBIABUTAaTh THUIOTE3bl, MPOBEPATH  MX
AKCIIEPUMEHTATBHBIMUA CPEJICTBAMU, (DOpMYTHUpYsS IIelb
WCCIICTIOBAHMS, aHATU3UPOBATh MOJTYUYCHHBIE PE3yIbTAThI
U JIeTIaTh BBIBOBL;

- MpPUHUMATh YydYacThe B HAYYHO-HCCIIEIOBATEIbCKON
pabore 1O OWOJOTHM, DKOJOTHM W  MEIUIIMHE,
MPOBOAUMON Ha 0a3e MIKOJIbHBIX HAayYHBIX OOIIECTB U
myOJUYHO MPEACTaBIATh IOJIyYEHHbIE pPE3yJbTaThl Ha
YUEHUYECKUX KOH(EPEHIUIX Pa3HOr0 YPOBHS;

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS:
Ocy1iecTBIATh NOUCK, | - CHOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOMN
MHTEPIPETALUIO

IIPAaKTUKH, OCHOBAHHOI'O

- chopmupoBaTh yYMEHHUS KPUTUYECKH OILIEHUBATH
nH()OPMAIIHIO OMOJIOTUIECKOTO COJIepXKaHUs,
BKJTIOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3TUYHBIX
HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMAIIUH, HAYIHO-




uHpopMauy,
HEOOXOTUMOM TSI
BBITTOJIHEHUS 33144
npodeccrnoHanbHOM
JESITeTbHOCTH.

CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MIOJIMKYJIbTYPHOM MUPE;
- COBEPILUCHCTBOBAaHUE SI3BIKOBOM M YUTATEIBCKOM KYJIBTYpPBI

KaK CpeICTBAa B3aWMMOJCUCTBHUS MEXAY JIOJAbMU W MO3HAHUS

MUDa;
- OCO3HaHHWE LIEHHOCTH HAay4YHOH MAESITEeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh MPOEKTHYIO U HCCJIEIOBATEILCKYIO

NesITeIbHOCTh MHMBUYaJIbHO U B TPYIIIIE;

OBnazieHne YHUBEPCAIbHBIMU Y4YeOHBIMU ITO3HABATEIbHBIMU
JNEUCTBUSAMMU:

B) paboTta ¢ nHpoOpManuei:

- BJIaJIeTh HaBBIKaMU IMOJIyueHHs] HHPOPMALIUU U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBISAThH MOUCK, aHAIIN3,
CUCTEMAaTH3alMI0 U MUHTEPIIPETAlNI0O HH(POPMALIUK PA3ITUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

- co3JaBaTh TEKCThl B pa3lMYHBIX (opmarax Cc ydeToMm
Ha3HaYeHUs HMH(OpMalMM W LEJIeBOW ayIuTOpPUH, BbIOHMpas
ONITUMAJIbHYIO (hOpMY MPEJCTABICHUS U BU3YyaJIH3allUH;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIUHU, e
COOTBETCTBHE ITPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;

- UCIOJIb30BATh cpeacTsa UH(POPMALIMOHHBIX "
KOMMYHHUKAIIUOHHBIX TEXHOJOTUH B PELICHUH KOTHUTUBHBIX,
KOMMYHHKAaTUBHBIX M OpraHU3allMOHHBIX  3aJad ¢
coOmroIeHreM TpeboBaHMit IPTOHOMUKH, TEXHUKH
0€30IacCHOCTH, TUTHUEHBI, PEeCypcoCOEpEeKCHHS, MPABOBBIX W
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;

- BJIaJIeTh HAaBBIKAMU PACIO3HABAHUS M 3aLIUTHI HHPOPMALINY,
MH(POPMAIIMOHHOH 0€301MacCHOCTH IMYHOCTH

MOMYJISIPHBIE MaTEpUaIbl); UHTEPIPETUPOBATH ATUUECKUE
ACIICKTbl COBPCMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MCOAUIIUHCE, 6HOT€XHOHOFI/II/I;

- MHTEPIPETUPOBATH 3TUYECKUE ACIIEKTHl COBPEMEHHBIX
WCCIIC/IOBAaHUI B OMOJIOTHUH, MEIUIIMHE, OMOTEXHOJIOTHH,
paccMaTpuBaTh TI00aBHBIE AKOJOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH MO OTHONICHWIO K HHUM

CO6CTBCHHYIO MMO3UIMI0, YMCHUE OLCHUBATb 3THYCCKHUC

ACIICKThI COBPCMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B O6J'IaCTI/I
6HOT€XHOHOI‘I/II/I )41 T€HCTUYCCKUX TEXHOJIOTUH
(KTOHUpOBaHME,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHUE,
HampaBlICHHOE HW3MEHEHHWE TEeHOMa U  CO3/IaHue
TPAHCTCHHBIX OPTaHU3MOB);

- chopMHpoBaTH YMEHHS CO37aBaTh COOCTBEHHBIC
NMUCHbMEHHBIE W  yCTHBIE COOOIICHWST Ha OCHOBE
OMOJIOTHYECKOM uHdopmauu u3 HECKOJIBKUX
WUCTOYHHUKOB, TPAMOTHO HCIOJb30BATh TOHSATHIHBIN

anmapar OMOJIOTun
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OK 04. - TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M |- C(QOPMHUPOBATH YMEHHsS CO34aBaTh COOCTBEHHBIE
PabGorats B CaMOOIIPE/IEIICHUIO; MUCbMEHHBIE H  YCTHBIE COOOIICHHWS HAa OCHOBE
KOJUICKTUBE U -OBJIAJICHUC HaBBEIKAMU y4e0HO-HCCIIEeIOBATEIbCKON, | OMOIOTHYECKON uHbOpMaIUU u3 HECKOJIBKHX
KOMaH/IE, MPOEKTHOM U COLMAJIbHOW JIEATEIbHOCTH; HWCTOYHHUKOB, TPAaMOTHO HCIOJIb30BATh IOHSITUHHBIN
¢ exTUBHO OBialeHHUe  yHMBeEpPCAJIbHBIMU KOMMYHUKATHUBHBIMMU | armapaTt OMOJIOTHH;
B3aHMOJICHCTBOBATh C | AeHCTBUSIMH: - yMeTh BBIABUraTh THUIOTE3bl, MPOBEPITH  HX
KOJIJIeTaMHu, 0) coBMecTHas AeATEJbHOCTD: AKCIICPUMEHTAIBHBIMUA CpeICTBaMU, (GOPMYIUPYS LEb
PYKOBOJICTBOM, - MOHUMAaTh W HCIMOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W | MUCCIEIOBAHUS, AaHAIM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI
KJIMCHTaMH. WHIUBUAYATHHOU PabOTEHI; H JIeNIaTh BBIBOJIEL;

- MPUHUMATh e COBMECTHOM NEeSITEIbHOCTH, | - MPUHUMATh YYacTHE B HAyYHO-UCCIIEI0BATEIbCKOU

OpPraHM30BBIBATH M KOOPAWHUPOBATH JIEUCTBUS 1O ee | paboTe 1O OWOJOTHH, DOKOJOTUU U  MEAWIIMHE,

JOCTUKEHHIO: COCTABIIATH TUTAH JIEHCTBUH, pacIIpeeNsiTh POJIM | MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB U

C YyYEeTOM MHEHHMH YYaCTHHKOB OOCYXJIaTh pPE3yJbTaThl | MyOJMYHO TPEJACTABIATh TOJYyYCHHBIC pe3yJbTaThl Ha

COBMECTHOM pabOTHI; YYCHUYECKUX KOH(EPEHIUAX PAa3HOTO YPOBHS

- KOOPJIMHUPOBATH U BBITIOTHATH PA0OTY B YCIOBHSIX PEAIbHOTO,

BUPTYAIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

- OCYIUECTBJIATH IMO3UTUBHOE CTPATErMYECKOE MOBEIACHUE B

Pa3IUYHBIX CUTYaIHsX, MpOSIBISATE  TBOPUYECTBO u

BOOOpakeHue, ObITh HHUITUATUBHBIM

OBaanenue YHHBEPCAJbHbIMHA peryJIiTHBHbIMHU

JeHCTBUSAAMH:

I') NPUHATHE ce0sl U IPYTUX JIIOJeil:

- IPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX JIIOACH NMPU aHATU3E

pe3yJIbTaTOB AEATEIbHOCTH;

- MpU3HABATh CBOE MPABO M MPABO APYTHUX JIFOICH HA OMIMOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP C MO3UIUU APYTOTO

YyeJIoBeKa
OK 07. B 00/1acTH SK0JI0THY€CKOr0 BOCIUTAHUA: - BJIAIETh CUCTEMOH 3HAHUH 00 OCHOBHBIX METOIAX
CopeicTBOBaTh Hay4YHOTO TO3HAHUS, WCIOJIB3YEeMBIX B OHOJIOTHYECKUX
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COXPAaHEHUIO - cOpMHUPOBAHHOCTH JKOJIOTHYECKON KYJIBTYPbhl, IOHUMAHUE | UICCIEAOBAHUAX  JKUBBIX OOBEKTOB H  JKOCHUCTEM
OKPYKArOIIeH Cpelbl, | BIUSHUS COLUATHHO-OKOHOMUYECKUX MPOILIECCOB HA COCTOSHUE | (OMUCaHWe, W3MEpeHUe, TPOBEACHHE HAOIIOICHUN);
pecypcocOepexeHuo, | MPUPOJHOW W COLMATBHOW Cpelbl, OCO3HAHHE TJI00ATBHOTO | CTOCO0AMHU  BBISBICHHS W OLEHKA AaHTPOIOTCHHBIX
3pPEKTUBHO XapakTepa dKOJIOTHYECKHX Mpo0ieM; W3MEHEHUH B IPUPOJIE;
NeficTBOBATh B - IJIAaHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPY’KAIOLIEH | - YMETh BBISBIATh OTJIMYUTENbHBIE MPU3HAKH HKUBBIX
Ype3BbIYAHBIX cpele Ha OCHOBE 3HaHHUS IeJiel YCTONYMBOIO pAa3BUTHS | CUCTEM, B TOM 4YHCIE€ TPUOOB, pacTEHUM, KUBOTHBIX U
CUTYaLUsX. YeJI0BEYECTBA; YesioBeKa; MPUCIOCOOIEHHOCTh BUIOB K Cpefie OOMTaHMUs,
aKTUBHOE  HEMNpUATHE  JCHCTBHUM, MNpUHOCAIIMX  Bpel | aDMOTHYECKUX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,
OKpY’KaloIeH cpene; B3aMMOCBSI3€H OpPTraHU3MOB B COO0O0IIIeCTBax,
- YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIC HYKOJIOTUYECKUE | aHTPOTIOTEHHBIX W3MEHEHUH B HSKOCHUCTEMax CBOeH
MOCIEACTBHS TPEIIPUHAMAEMBIX ACHCTBHMA, MPEIOTBPAIIATh | MECTHOCTH;
uX; - yMeTh  BBIIENATH  CYUICCTBCHHBIE  IPHU3HAKU
- pacuiMpeHue OmbITa JEATEIbHOCTH  HKOJIOTMYECKOH | OMOIOrMuecKux MIPOLIECCOB: oOMeHa BEIIIECTB
HaIpaBJIECHHOCTH; (MeTabonm3M), UHGOPMAIMK W TPEBPAIICHHUS DHEPTHH,
- OBJAJCHHWE  HaBBIKAMH  y4eOHO-MCCIIEIOBATEILCKOM, | OpPOKEeHMs, aBTOTPO(HOTO H TETEPOTPO(HOrO THIIOB
MPOEKTHOM U COIMATIbHON JEATEIIbHOCTH nMUTaHusl, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, ASMOpHOTeHe3a, IOCTAIMOPHOHATHLHOTO
pa3BUTHSA, DPA3MHOKEHUS, HWHIWBHUIYAILHOTO Pa3BUTHS
opranu3mMa (OHTOT€HE3a), B3aWMOJCUCTBUS TEHOB,
rereposuca;  JCWCTBUH  HCKYyCCTBEHHOro  0TOOpa,
CTaOWIM3UPYIONIErO, JBIDKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI'O ot0opa; aIJIONIaTPUIECKOTO u
CUMIaTPUYECKOTO BUJI000pa30BaHus; BIIUSIHUS
JOBUKYLIUX CHJI 3BOJIONUU Ha TE€HO(OH[ MOIMYJIALNN;
MIPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOuTaHus,
4YepelOBaHMs HAMPABICHUA OSBOJIOIUH; KPYroBOpOTa
BEIIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAaX
IK
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2. CTpyKTypa U copep:xaHue 0011e00pa30BaTeJIbHON JUCIHIUILIUHBI
2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Bup yueOHoit padoTbl

O0BeM B yacax

O0bem 00pa3zoBaTe/IbHOM MPOrPaAaMMbI IH CIIATIIMHbI 144
B T.Y.

OcHoOBHOe coep:kaHue 112
BT. 4.:

TeopeTudeckoe o0ydeHue 68
MPAKTUYECKUE 3aHATUS 32
nabopaTOPHBIE 3aHITHS 12
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE 24
NMPUKJIATHOTO MOTYJIS)

TeopeThyecKoe 00ydeHne 8
MPAKTUYECKUE 3aHATUS 14
nab0paTOpPHBIE 3aHITHS 2
KonTtpouabHbie padoTsI 8

IIpomexyrounas arrectanus (quddepeHINpoBaHHbIN 32a4€T)
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2.2. TemaTH4yecKHuil IVIaH U COJIEPKAHME U CHUILTUHBI

Dopmu
HanmeHoBaHue Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U MPogecCHOHATbHO-OPHEHTHPOBAHHOE), OBLeM 93C0B pyemblie
pa3iesioB U TeM JIabopaTopHbIe M MPAKTHYECKHE 3aHSITHS, MPUKJIATHOW MOXY.JIb (MPH HAJTHYINHT) KOMIIeT
eHIHHI
1 2 3 4
Pa3nen 1. Kinerka — cTpyKTYPHO-()YHKIMOHAJIBLHAS eINHUIA )KUBOT0O 36
Tema 1.1. OcHoBHoOeE coepxxaHue 2
buoaorus kak TeopeTnueckoe odyueHue: 2
HayKa buonorus kak Hayka. CBsi3p OMOJIOTHY C APYTUMU HayKaMu: Onoxumusi, onodusuka, OMOHUKA,
reroreorpadus u ap. Poub u MecTo 61osIoruu B (JOPMUPOBAHMU COBPEMEHHON HAYYHOM KAPTHHBI MUPA. OK 02
3naueHue Ouonornueckux 3HaHui. Mcropus Omonoruu. 3HaueHHEe ITUTOJIOTHH JIJISl pa3BUTHsI OMOJIOTHU U
MO3HAHUS MPUPOLL. METO B! IIUTOIOTUU: MUKPOCKOITHS, XpoMaTorpadus, 31eKTpodopes, METOT MEYECHBIX
aToMOB, nuddepeHmanbHoe eHTPUPYTUPOBAHKE, KYJIBTYPa KIETOK
Tema 1.2. O0m1asn OcHoBHOE co/lep:KaHue 2
XapaKTepHCTHKA Teopernueckoe o0yueHune: 2
KM3HH PasnooOpa3zue onocuctem. Opranusanusi OMOJIOTHISCKUX CUCTEM. Y POBHH OpraHU3aIlliid OMOCUCTEM:
MOJIEKYJIIPHO-TEHETHIECKH I, OPraHOMIHO-KJIETOUHBIM, OpraHU3MEHHBIH, TOMYJISLAOHHO-BHI0BOI, OK 02
AKOCHUCTEMHBIHN (OroreoneHoTHIecKuil), Onocdepusiii. Haykn, n3yyaromme 6nosorniaeckiue o0beKTh Ha
Pa3HBIX YPOBHSX OpraHu3anuu xu3Hu. OO0IIast XapakTepUCTUKA KU3HU, CBONCTBA )KUBBIX CHCTEM.
ITporecchl, mporcxoasiue B OnocucTeMax
Tema 1.3. OcHoBHOE co/lep:KaHue 6
Buonornyeckn Teoperuyeckoe o0yueHue: 2
BXKHBLIC XUMHUECKUH cOCTaB KIETKH. Heopranuueckue BemecTBa KIETKH, UX OMOJI0ruyecKast poib.
XUMHYECKHE Opranudeckue BemecTBa KiIeTku. buomorndeckue monumepsl. benkn. CTpykrypa v GyHKIIUH OCITKOBOM OK 01
COCTMHEHM MOJICKYJIbI. DEepMEHTBI, IPUHIIMIT UX ACHCTBUSA. YTIIEBOAbI. bruogornueckue GpyHKIUH YTIICBOIOB. OK 02
Jlunmuaer. OO an crpoeHust. [ 'uapodunpHO-ruapodoOHbIe cBOicTBa. Kimtaccudukarus TUmumos. OK 04
buonornueckue ¢pynknuu munugo. ATD. Ctpoenune monekynbl AT®. buonornueckue pynkunu ATD
IIpakTHYeckue 3aHATHSA: 2
Pois OenKoB, yriIeBOIOB M )KHPOB B OpraHU3Me YeI0BeKa. BUTAMUHBI M OMOJIOTHYECKH aKTHBHBIE TOOABKH, 2




HX 3HAYCHUC B KU3HU OpraHru3Ma 4CJIOBCKaA. I'uno- 1 aBUTaMHUHO3EI UX IIOCISICTBUS. HPGI[CTaB.HeHI/Ie
YCTHBIX COO6H.ICHPII>1 C HpGSGHTaHHeﬁ, IMOATOTOBJICHHBIX 110 IEPECUYHIO UCTOYHUKOB, pPECKOMCHAOBAHHBIX
npenoaaBaTecjIcM

JlabopaTopHble 3aHATHS:

JlaboparopHas pabota “OmnpenencHue Buramuaa C B MPOTyKTaX MATAHUS
[TonroroBka BapHaHTOB OMbITa, HAOIIOACHNE 32 KAYECTBEHHBIMU PEAKIIMAMH, 3al0IHeHHEe padoueit
TaOJIMLIbI, UHTEPIIpETAIMsI HaOII01aeMbIX SIBJICHUH, (POpPMYIMpOBaHUE BHIBOJOB

JlaGopaTtopHas padota «[ mapoduabHO-TUAPO(GOOHBIE CBOMCTBA JIUITHIOBY»
[ToaroroBka BapuaHTOB OIIBITA, HAOIIOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUTIHIOB, 3aIIOJIHEHHE Padoyei
TaOIHUIIBI, UHTEPIIPETAIM HAOII0aeMBbIX SIBICHUH, (HOpMYyTUPOBaHHE BBIBOJOB

Tema 1.4.
CrpykTypHO-
GyHKuMOHATIBbHAA
opraHu3zanus
KJIETOK

OcHoBHoOe coaepkaHue

TeopeTrnyeckoe o0yueHue:

N

Knerounas teopus (T. llIBann, M. neiiaen, P. Bupxos). OcHOBHBIE MOJIOKEHHS COBPEMEHHOM
KJIETOYHOW T€OpHH. THIIBI KJIETOK: yKapuOTHUYeCKas U mpokapruoTudeckas. CpaBHUTEIbHAS
XapaKTEPUCTUKA KJIETOK dYKapUOT (PACTUTEIBHOM, )KUBOTHOM, TpuOHOI). CTpOoCHHE MPOKAPUOTHIECCKOM
kJIeTkH. OCOOEHHOCTH CTPOEHUS reTepoTpoHOM U aBTOTPO(PHOI MPOKAPHOTHUECKUX KIeTOK. CTpoeHune
IUIa3MaTHYeCKO MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 II1a3MaTHYeCKyI0 MeMOpaHy: acCUBHBINA U
AKTUBHBIN. DHIOIMTO3: MUHOIMUTO3, (haronuTo3. DKk301uTo3. O00I0YKa U KIeToYHas cTeHka. CTpyKTypa
U QYHKLIUH KJIETOYHON CTEHKU PAaCTeHUH, rpruOOB

[uromnasma. [{utozomns. Llutockener. OqHoMeMOpaHHBIC OPTraHOMIBI KJIETKH: HI0IIIa3MaTUYECKasl CETh
(BIIC), anmapart I'oabKH, TU30COMBI, IEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX KIIeTOK. CTpoeHHE 1
GyHKIMH OJHOMEMOPAaHHBIX OPraHOUI0B KieTkH. Kiterounsii cok. Typrop.

[ToyaBTOHOMHBIE OPraHOM bl KJIETKU: MUTOXOH/IPUH, TUTACTU/IBI: XJIOPOILJIACThI, XPOMOILIACTHI,
JIEUKOIUIACTHI, MX CTpOEHUE U QYHKIMU. SInepHbIi annapaT KJIETKH, CTPOSHHE U (PYHKIIUH.
HemeMOpaHHbIe OpraHOU Bl KJIIETKH: pUOOCOMBI, MUKPOTPYOOUYKH, KIETOYHBIN IIeHTp. OpraHou sl
JBUKCHUS: PECHUYKY M KTyTUKHA. CTpoeHre U PYHKIIMH HEMEMOPaHHBIX OPTaHOUIOB KIIETKH

JlaGopaTopHble 3aHATHSA:

JlaGopaTtopHnas pabora «CtpoeHue KIeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U KJIETOYHBIC BKIIOUEHUS
(kpaxma, KapOTHHOHUIBI, XJIOPOTUIACTHI, XPOMOILIACTHI ))»

OK 01
OK 02
OK 04
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[Ipuobperenue onpiTa NPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS IPU BBIIOJIHEHUH JIAOOPATOPHBIX
pabort. [loaroroBka MUKponpenapaToB, HaOMIOAEHUE ¢ TOMOIIBIO MUKPOCKOIIA, BBISIBJICHUE Pa3IHUnil
MEXIY U3y4aeMbIMU 00bEKTaMH, HHTEpIpeTals HabII0AaeMbIX SBICHHUH, (POpPMYIMPOBaHNUE BBIBOIOB

JlaGopaTtopHas padota «IIponuriaemoct MeMOpaHbl (TUIA3MOJIN3, IETIIIA3MOIIU3))»

[TproOpereHue onpITa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS TP BBHITIOJTHEHUH JTAO0OPATOPHBIX
pabort. [loaroroBka MUKponpenapaToB, HAOIIOACHUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHUE Pa3TUInit
MEXIy U3y4aeMbIMU 00bEKTaMH, HHTEPIPETAIs HAOTI0AaeMBbIX SIBICHHUH, (POPMYITHPOBAHHUE BBIBOJIOB

Tema 1.5.
CrpykTypHO-
(pyHKIHOHAIBHBIE
(paxTopsI
HACJIeICTBEHHOCTH

OcHoBHOe conep:kaHne

TeopeTnueckoe o0yueHue:

CtpoeHue xpoMocoM. XpOMOCOMHBII HA0Op KJIETOK, TOMOJIOTHYHbIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
rarIoOuIHbIN ¥ aurutonAHbI Habop. Hykmennoseie kuciotel. JJHK u PHK. Ctpoenne HykiIenHOBBIX

kucioT. Hykneoruael. Kommiiementapueie a3otucteie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JJHK —
NBOMHas criupaib. MectoHaxoxaenue u ouonorundeckue ¢pynakunu JJHK. JTHK-s3xcneptuza. Bunst PHK.

Oynkuun PHK B kietke

IIpakTHYeckHe 3aHATHA:

Pemenne 3ala4 Ha ONpCACIICHUC IMTOCIICAOBATCIIbBHOCTU HYKJICOTUIOB

OK 01
OK 02

Tema 1.6.
IIpoueccnl
MaTPUYHOI0 CHHTE3a

OcHoBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

Matpuunslii cunte3 JIHK — pertnkanus. [Tpunuuns! pervkanuu JJHK. Mexannsm permkanuu JTHK.
Penapanus JIHK (nopemniekaruBHast, noctperuiekatuBHas). Peakunn matpuyHoro cunresa. IlpuHnumn

KOMIUIEMEHTAPHOCTH B peakuusix matpuyHoro cunte3a. JJHK u rensl. I'eneTnuecknii Koz, ero cBoOCTBa.

Tpanckpumnuus — marpuunbiii cuate3 PHK. Tpancisiuus u e€ stanel. YcnoBus OMocuHTE3a Oernka.
Crpoenne T-PHK u xonupoBanue amuaokucioT. Pois pubocom B GnocuHTe3e Oenka

IIpakTnyeckune 3aHATHSA:

Pemenue 3amau Ha onpeseneHne mocae0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OelKa.
Pemienue 3a1ay Ha onpe/ieieHre MOCIe0BATEIbHOCTH AMIHHOKHUCIIOT B MOJIEKYJIe Oelika B clydae
M3MEHEHUS MOCNeI0BaTeIbHOCTH HykieoTu 0B JTHK

OK 01
OK 02

Tema 1.7.

OcHoBHOe conep:kaHue

TeopeTrnyeckoe o0yueHue:

OK 02
OK 04
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HekeTouHnbie
(opmbI KHU3HU

Bupycsl — HekieTouHble (hOPMBI JKU3HU U 00JIMTaTHBIE Tapa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBupycoB, bakrepuodaros. Kusnernsiit mukn JJHK-conepxamnx Bupycos, PHK-conepsxamnix
BUpPYCOB, OakTepuodaros. BUY, renatur yenoseka.

Bakrepun. Obmias xapakrepuctuka. [Tonsarue mramMm. Bupychsl u 6akTepun: cX0JCTBa U pa3inyus

IIpakTnyeckune 3aHATHS: 2
Bupycubie u Gakrepuanbhblie 3a00eBanus. O01Ke TPUHLUIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEILIECTB. 2
Oco0eHHOCTH TPUMEHEHUS aHTUOMOTHKOB.
[IpencraBneHne yCTHBIX COOOIEHUH ¢ TIpe3eHTalMel, TOATOTOBIEHHBIX M0 MEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BaHHBIX IIPENIOAABATEIEM
Tema 1.8. OcHoBHOe conep:kaHne 4 OK 02
OO0meH BewiecTB U Teoperuyeckoe o0yueHue: 4
npeBpanieHue AcCCUMIIISIINS U TUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3ma. Turmsl 0OMeHa BEIIeCTB: aBTOTPODHBIN U 2
JHEPTUM B KJIETKe reTepoTpodHBIN, a3pOOHBIN 1 aHA3POOHBIN. DHEPreTHIECKOe o0ecreueHne KIeTKu: npeppamenne ATD B
oOMeHHBIX nporieccax. DepMeHTaTHBHBIN XapaKTep peakuuid KJIETOYHOro METadoInu3Ma
[lepBuuHBI CUHTE3 OPTaHUYECKUX BEIECTB B KieTke. [lnmactuueckuit oomeH. @orocunTe3. XeMOCHHTES. 2
AHas’poOHBII HEepreTHUecKuii 0OMeH. AHa’poOHbIe OpraHu3Mbl. bposkeHue, aBTOTpodHBIH U
reTepOoTPOQHBIN TUIT MUTAHKS. AHA3POOHBIE MUKPOOPTAHU3MbI KaK 00BEKThI OMOTEXHOJIOTUH. DTallbl
sHepreTudeckoro ooMena. ['nmukonus. buonornueckoe okuciaeHue, UM KIETOUHOE JIbIXaHUE
Tema 1.9. OcHoBHOE co/lep:KaHue 2
Ku3HEeHHbINH IHKJI TeopeTnueckoe o0yueHue: 2
KkJeTkn. Muros. Knetounslii nuki, ero nepuos! u peryisius. [lepuonsr natepdassl ux ocodennoctu. Juddepennmanus
Meiio3 KJIETKH M apecT KJIETOUYHOro nukia. Jlenenue kinerku — Mmuto3. CTaguu MUTO3a U IPOUCXOISIIIUE MTPOLIECCHI. OK 02
Kapuokunes u mutoknnes. buomornueckoe 3HaUeHNE MUTO3a. Mei03 — peAyKIIMOHHOE JIETICHUE KIICTKH. OK 04
Craguu Meiio3a. Melio3 — 0CHOBa MOJIOBOTO pa3MHOKeHHUs. [loBeieHrne XpoMocoM B MeH03e.
Kpoccunrosep. buonornueckuii cmpica meiio3a. Dddekts Meiio3za. Meiio3 B )KU3HEHHOM ITHKJIE
OpraHU3MOB
KonTtpoabsnas padora 2
MonekyJIspHbII yPOBEHb OPraHU3aLUU KUBOTO
Pasnen 2. CtpoeHue u GQyHKIMM OPraHU3Ma 44
Tema 2.1. | Conepsxanne 6 OK 02
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Ctpoenue
opraHnu3ma

IpodeccnoHANLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHIYECKOT0 00y YeHUsI

OpnHokileTouHble opranu3Mbl. KonoHnanbsHble Opranu3mMbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3auMocBsI3b
yacTed MHOTOKJIETOYHOro opranusMa. @ynkuusa. OpraHsl 1 CUCTEMbI OPraHoB. ANapaThl OPraHoB.
['omeocTas opranusmMa u €ro NoAAEPKaHUE B IMIPOLIECCE JKUZHEIEATENBHOCTH.

DyHKIMOHAJBbHAS cUCTeMa opraHoB. TkaHu pacTeHnil. TkaHM )KMBOTHBIX U YyeloBeKka. OpraHbl paCTEHUM.
OpraHbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEJIOBEKa. 3HAUEHUE OTOPbI, IBHKEHUS, TUTAHUS, JbIXaHHUS,
TPAHCIIOPTAa BCIICCTB, BBIACIICHHUA, 3allIUTHI. 3Hauenue MPOABJICHUA PA3APAKUMOCTU U PCTYJIALUA

B ToM uncie:

Jis ciennanbHOCTH, CBSI3aHHOM ¢ 00BbEKTOM M3ydeHus “UenoBek™ TeopeTHYeCcKHii MaTeprall TEMBbI
“CtpoeHue opranuzma’” U3y4aeTcs yriryOJICHHO Ha TpUMEPE OpraHu3Ma 4eioBeKa. TKkaHu, OpraHbl U
CUCTEMbI OPIaHOB PACTEHUN U )KUBOTHBIX pacCMaTPUBAIOTCS 0030pHO

OK 04

OcHoBHoOe COAECPKAHUE NTPAKTHIECCKOI'O 3aHATHSA:

Teopus KJIOHANBHO-CENEKTUBHOTO nMMyHuUTeTa I1. Dpnuxa, .M. Meunukoa. MH}pekmoHHbIE
3a0oJeBaHus U dNuAeMus. Baxkneilume snuaeMuu B HICTOPUH YelloBeuecTBa. BakimHanms kak
npodmIakTuKa HHPEKIIMOHHBIX 3a00JIeBaHUH.

[IpencraBneHne yCTHBIX COOOIIEHUH ¢ IPe3eHTAIMe!, ITOATOTOBICHHBIX 0 MEPEYHIO HCTOUYHUKOB,
PEKOMEHIOBAHHBIX IIPENIOAABATEIEM

Tema 2.2.
DopMbI
Pa3MHOKeHHSA
OPraHU3MOB

Conep:xanue

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOT0 00yUeHUst

Dopmbl pa3MHOXKEHHS OpraHu3MoB. becronoe 1 monoBoe pa3MHOKeHHE. Bubpl 6ecrooro pa3sMHOKEHUS:
IIPOCTOE JIEJIEHNE HA/IBOE, [IOYKOBAaHUE, PAa3MHOKEHHE CIIOpAMH, BETETaTUBHOE Pa3MHOKEHUE,
¢parmenTanys, KioHupoBanue. [lonoBoe pasMHOKEHHE.

B Tom uncie:

JInst cienuanbHOCTH, CBSI3aHHOM ¢ 00BEKTOM M3yueHus “UenoBek™ TeOpeTHISCKU MaTepral TEMbI
“DopMBI pa3MHOKEHHUSI OPTAaHU3MOB’’ M3y4aeTcsl YIUIyOJICHHO Ha TPUMEPE OPTaHN3Ma YEIOBEKa.
Pa3MHOXeHUe pacTeHuil 1 )KUBOTHBIX pacCMaTPUBAIOTCS 0030pHO

OK 02

Tema 2.3.

OcHoBHOe conep:kaHue

TeopeTnueckoe o0yueHue:

OK 02
OK 04
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OnTorenes l'amerorenes y xuBoTHbIX. Criepmarorenes u ooreHe3. CTpoeHue NoioBbIX KieTOK. OMI010TBOPEHHUE U 2

KMBOTHBIX H IMOpHOHANIEHOE Pa3BUTHE KUBOTHBIX. [lapreHorenes. OMOpuorenes (Ha npumepe JaHueTHuka). Ctaaun
YyeJsioBeKa aMOpuoreHes3a
Poct u pa3Butue xuBoTHbIX. [TocTamOpronansHbIl epuo. [Ipsmoe u Henpsimoe pasButue. Pa3sutue ¢ 2

MeTamop$o30M y 6€CII03BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX. CTa Uy MOCTIMOPHUOHAIBLHOTO Pa3BUTHUSA Y
YKUBOTHBIX U 4enoBeKa. [lepuonbl oHTOreHe3a yenoneka. buonorndyeckoe ctapeHne u CMEpTh.
I'eponTonorus

Tema 2.4. OuTorenes | OCHOBHOe coJep:KaHue 2
pacTeHui TeopeTnueckoe o0yueHue: 2 OK 02

["ametodut u copodut. PazmMHOKEeHNE 1 pa3BUTHE BOJOpOCici. Pa3aMHOXeHNE U pa3BUTHE CIIOPOBBIX OK 04
pactenuii. Pa3MHOKEHHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [leproibl oHTOreHe3a pacTeHUi

Tema 2.5. OcHoBHble | OCHOBHOE cO/lep:KaHUe 2

NOHATHS reHeTUKH | TeopeTrnyeckoe oGyuenmne: 2

I'enernka kak Hayka O HaCJIE€ACTBEHHOCTH U U3MEHUYUBOCTH OPraHn3MOB. OCHOBHBIE T€HETUYECKHE OK 02
NOHATUS U cuMBOJIBL. ['eH. ['enoTun. deHoTun. AnsenbHble TeHbl. AJTbTEPHATUBHBIE TPU3HAKH.
JIOMUHAHTHBIN U pelleCCUBHBIN NpU3HAKU. | 'oMo3uroTa u rereposurora. Yucras nunus. [ uOpusl.

OcHOBHBIE METOJAbI TCHECTHUKU FI/I6pI/II[0J'IOFI/I‘IeCKI/II\/'I, MUTOJIOTHUYCCKUEC, MOJICKYJIAPHO-T'CHECTHYCCKUC

Tema 2.6. OcHoBHOE co/lep:KaHue 4
3aKkoHOMepHOCTH Teoperuueckoe o0yueHue: 2

HacJ1e10BaHHs 3akoHOMepHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens: Monorudpuanoe ckpemupanue. [Ipasuio
JIOMUHUPOBaHUA. 3aKOH €JMHOO0PA3HsI IEPBOTO MOKOJICHHs. 3aKOH pacCIleIUIeHUs] IPU3HAKOB.

uTonornuecknue OCHOBBI MOHOTHOPUIHOTO CKpeIIuBaHus. [ MmoTe3a YucToThl ramer. AHaJIM3UpYoIee OK 02
ckpemuBanue. JurubpuaHoe ckpemrBanyue. 3aKOH He3aBUCUMOTI'0 HaclleZJOBAaHUS TPU3HAKOB. OK 04
[TonurubpuaHoe HaclieOBaHUE U €r0 3aKOHOMEPHOCTH

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOT0 3aHATHSA: 2

Pemenue 3agau Ha onpenesieHUe BEPOSATHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX TPU3HAKOB IPU MOHO-,
TTU-, TTIOJIMTHOPUTHOM M aHATM3UPYIONIEM CKPEIIMBAHUN, COCTABICHHE TeHOTUITUIECKIX CXEM
CKpEILMBaHUS

B Tom uncie:
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Jis ciennanbHOCTH CBSI3aHHOM ¢ 00BEKTOM M3yueHHs “UenoBek™ moadop reHeTHYeCcKuX 3a1a4 Ha
OTIpeieIeHNe BEpOATHOCTH HACIIEICTBEHHBIX IPU3HAKOB P MOHO-, TU-, TIOJTUTHOPUIHOM U
AQHAIN3UPYIOLIEM CKPELIMBAaHUH Y YEJIOBEKA

Tema 2.7.
B3aumoaeiictBue
reHoB

OcHoBHOE colep:KaHue

TeopeTrnyeckoe o0yueHue:

I'enoTun Kak menocTHas cucreMa. MHOXKECTBEHHOE IeiicTBHE reHoB. [nefioTponusi. MHOXeCTBEHHBIN
amenusM. BzaumonelictBrue amienbHbIx reHoB. KogomunupoBanue. B3anmoelicTBre HeallJieIbHBIX TE€HOB.
Kommnemenraprocts. Onucras. [onumepus

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3aaa4 Ha OoMMpCaAcICHUEC BEPOATHOCTH BOSHUKHOBCHHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU
Pa3IMYHBIX THIIAX BSaHMOHeﬁCTBHH TCHOB, COCTABJICHUC 'CHOTHUITMYCCKHUX CXEM CKPCIIMBAHUA

B Tom uncie:

JIJist crienuanbHOCTH CBSI3aHHOM ¢ 00BeKTOM m3yueHus “UenoBek” moa0op TeHeTHYECKUX 3a/1a4 Ha
onpeJieJIeHuEe BEPOSITHOCTH BO3SHUKHOBEHHS HACJIEICTBEHHBIX MPU3HAKOB MPU Pa3IUUYHBIX THUIAX
B3aUMO/ICUCTBUS T€HOB Y YEJIOBEKA

OK 01
OK 02

Tema 2.8.
CuenjieHHoOe
HacJIeIOBaHUe
NPU3HAKOB

OcHoBHOE co/lep:KaHue

TeopeTrnyeckoe o0yueHue:

3akonbl T. Moprana. CuernieHHOEe HacleJOBaHUE T€HOB, HAPYIICHUE CLUETUICHUSI. XPOMOCOMHAas TEOPUsI
HaCJeACTBEHHOCTH. [ eHeTnyeckoe KapTupoBaHue XpoMocoM. M cronb30BaHne KPOCCUHTOBEPA [Tt
COCTaBJICHUS] TECHETUUECKUX KapT XPOMOCOM

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHME MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3aaa4 Ha OoMMpCaAcICHUEC BEPOATHOCTH BOSHUKHOBCHHUA HACIICACTBECHHBIX IIPU3HAKOB ITPHU
CHCIIJIICHHOM HaCJICAOBaHWH, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIMBAHUA

B Tom uncie:

Jnis ciennanbHOCTH, CBSI3aHHOM ¢ 00BeKTOM H3ydyeHus “YenoBek™ moadop reHeTUYecKHX 3a1a4 Ha
OIpe/ieNIEHNE BEPOSATHOCTH BOZHUKHOBEHUS HACIIECTBEHHBIX IPU3HAKOB IIPH CLIETIJIEHHOM HacJIEJOBaHUH
y uelnoBeKa

OK 01
OK 02

Tema 2.9. I'eneTnka
1moJia

OcHoBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

OK 01
OK 02
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XPpOMOCOMHBII MEXaHU3M ONPEENICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHbIN 1
reTeporaMeTHBIN 1ol I'eHeTnyeckas CTpyKTypa I0JI0BBIX XpoMocoM. HacnenoBanue npu3HaKkos,
CLIEIIJIEHHBIX C ITOJIOM

IIpakTnyeckmne 3aHATHS:

Pemrenne 3aaa4 Ha OonmpcaciICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB, CHCIINICHHBIX
C ITIOJIOM, COCTABJICHUEC 'CHOTUITMYCCKHUX CXEM CKPCHIMBAHUA

Tema 2.10. I'eneTnka
YyeJI0BeKa

OcHoBHoOe coaepkaHue

TeopeTnueckoe o0yueHue:

Kapuotumn yenoBeka. MeTo sl U3y4eHHS TEHETUKH YEIOBEKA: TeHEATOTUYECKU, OTM3HEIIOBBIH,
[IUTOTCHETHYECKU I, OMOXUMUYECKUN, TTOMYJIAIIMOHHO-CTaTHCTHYeCKuii. HaciiencTBenHbie 3a001eBaHus
4yeoBeKa. [ eHHbIe 1 XpOMOCOMHBIC 00JIe3HH YesioBeKa. boje3Hu ¢ HacmeCTBEeHHON
MIPEAPACIIONOKEHHOCTHI0. 3HAYCHUE MEIUITMHCKON TeHETHUKU B MPEJOTBPAIICHUH U JICYCHUH TeHETUUECKHIX
3a00JICBaHNH YeIOBEKa

IIpakTHYecKue 3aHATHSA:

Pemienue 3agau Ha onpeiesieHuE BEPOSITHOCTY BO3SHUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB, UCTIONb3YS
METO/Ibl TEHETUKHU YEJIOBEKA, COCTABIIEHHE T€HOTUITUYECKUX CXEeM CKpeluBanus. [IpencraBienne yCTHBIX
COOOIIIEHUH ¢ TIpe3eHTalel 0 HACJIEICTBEHHBIX 3a00JICBAHUAX YETIOBEKa

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYMBOCTH

OcHoBHOE co/lep:KaHue

TeopeTnueckoe o0yueHue:

B3anmopelicTBue reHOTHIIAa U cpenibl TpH hopMupoBaHuu (peHoTuna. Fi3MEeHYNBOCTh IPU3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIE IPU3HAKU. BUbl ”3MEHUMBOCTHU: HACIIECTBEHHAS U
HEHACJICJICTBEHHASL.

3aK0H TOMOJIOTHYECKUX PSIIOB B HacheacTBeHHON n3meHunBoctr (H.U. BaBumos).

MonudukanronHas, uim GeHOTUIINnYeCcKasi K3MEHYUBOCTh. Poiib cpeibl B MOAU(PUKAITMOHHON
M3MeHYUBOCTH. Hopma peakinu npuszHaka. BapuallmoHHBIN psii 1 BapyuallMOHHAs KpUBasi. XapaKTEPUCTUKA
MOIU(PUKAITIOHHON U3MEHUYNBOCTH

HacnencrBenHasi, niy reHOTHIINYECKas N3MEHYUBOCTh. KoMOMHATHBHAS N3MEHUYNBOCTb.

MyTanuoHHas U3MEHYMBOCTb. BUbI MyTalluii: FTEHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [IpH4YnHEI
BO3HUKHOBEHUS MyTallUi

IIpakTnyeckune 3aHATHS:

OK 01
OK 02
OK 04
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Pemenne 3aZla4 Ha ONpCACIICHUC TUIIA MYTallUX IpH nIepeaavc HAaCJICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 2.12. OcHoBHoOeE coepxkanmne 2
Cenexkuust Teoperuyeckoe o0yueHue: 2
OpPraHu3sMoB Cenekius kKak Hayka. MeTOoJIbI CeNIEKITMOHHOM paOboThl. ['eTepo3uc u ero npuunHbl. MickyccTBeHHBINH 0TOOD: OK 01
MacCCOBBIN ¥ MHANBUYJTbHBINA. DTallbl KOMOMHAITMOHHOU cenekiuu. CopT, mopoja, mTaMM OK 02
A.HI‘OpI/ITMBI PCHICHUC 3a/1a4 Ha ONIPCACIICHUC BO3SMOKXHOTI'O BOSBHUKHOBCHU A HACJICICTBCHHBIX MTPHU3HAKOB 10
CCJICKIIMU, COCTABJICHUC I'CHOTUITMUCCKHUX CXEM CKPCIIUBAHUA
KonTtpoabsnas padora 2
Crtpoenue u GyHKIIMH OpraHu3Ma
Paznen 3. Teopusi 3BoIIOMHA 16
Tema 3.1. UcTropust OcHoOBHOE co/lep:KaHue 2
IBOJTKIHOHHOTO Teoperuueckoe o0yueHue: 2
yuyenus [TepBble 3BONMIOIIMOHHBIE KOHIIENIUH. ['pagyanuctudeckas sBontonnonHas konmenmus JK.b. Jlamapxka.
JBmwxymue cuibl 3Bomonnu. Kpearuonusm u tpanchopmusm. Cucremaruka K. JIunues u e€ 3HaueHue s OK 02
dbopMUpPOBaHUS UIEHU IBOTIOLIUN OK 04
[IpenmocbuiKyu BOZHUKHOBEHUS JapBUHU3MA. DBOJIOIMS BUAOB B IpHupoae. bopb0a 3a cyiecTBoBaHUE.
EcrecTBennsiit ot00p. uBeprenius npu3HakoB u BUA000pa3zoBanue. OCHOBHBIC MOJTOKECHHS
cuHTeTnueckor Teopun sBoonun (CTI). Ponb sBOMIOIIMOHHOM TeOpHHU B (HOPMUPOBAHUH HAYUHOM
KapTUHBI MUpa
Tema 3.2. OcHoBHoOe coiepxkanmne 2
Muxpo3Boaonus TeopeTnueckoe odyueHue: 2
MUuKpO3BOIIOLMSA 1 MAaKPOIBOJIIOLUSA KaK Talbl 3BOJIIOLMOHHOIO Ipolecca. ['eHeTnueckne 0CHOBBI 2
ABOTIONMHA. MyTaIuu 1 KOMOMHAITMY KaK JIEMEHTAPHBIN BOJIIOIMOHHBIA MaTepuai. [lomysius kak OK 02

JJIEMEHTapHasl €INHULA 3BOJIOLUH.
JBxymiue cuibl ((hakTophl) 3BOTIONMUA. MyTallMOHHBIN MpoIiecc 1 KOMOMHATUBHAS U3MEHYHBOCTD.
Murpanus. M3onsius nomynauuii: reorpagudeckas (IpocTpaHCTBEHHAS), OMOJIOTHYECKast
(penpoyKTHBHASA).
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EcrecTBenHsblif 0T00p — Hanpasisonmil Gpakrop sBomronuu. boprda 3a cyriecTBoBaHHE KaK MEXaHU3M
JIeMCTBUSL €CTECTBEHHOTO 0TOOpa B monyssiuax. Bun u ero kpurepuu (npusHaku). BunoobpazoBanue kak
pe3yabTaT MUKPOIBOJIOIIH

Tema 3.3. OcHoBHOE colep:KaHue 2
Maxkpo3Bosaouust TeopeTrnyeckoe o0yueHue: 2
Makponssosorus. @DopMbl 1 OCHOBHBIE HampaBieHUs1 MakpodBotroruu (A H. Cesepion). [Tytu 2 OK 02
JOCTHKEHUS! OMOJIOTHYECKOT0 Mporpecca: apoMopdos, uanoagantanus, oomas geresepanus. Metoasl
U3y4YeHHs] MaKpOIBOJIIOLUH. 3aKOH 3apoablieBoro cxoactsa (3akon K. bapa). buorenernueckuii 3akon (3.
I'ekkens, @. Mromiep). Obmiue 3akoHOMEpHOCTH (TIPaBHUIIA) SBOFOITUI
Tema 3.4. OcHoBHOE co/lep:KaHue 4
Bo3nukHoOBeHME U Teoperuyeckoe o0yueHue: 4
pa3BUTHE )KM3HU HA | ['UIOTE3bl U TEOPUH BOSHUKHOBEHMS )KU3HU Ha 3eMiie: KpeallmOHU3M, CAMOIIPOU3BOJILHOE (CIIOHTAaHHOE) 2
3emae 3apoX/IeHUE, CTAIIMOHAPHOE COCTOSIHUE, MaHCTIepMHUs, 61omno33. Hayano opranndeckoii 3BoIonuu.
[NosiBneHye nepBhIX KIETOK. DBOJIOHS MeTab0IM3Ma. DBOJIOUS MEPBBIX KIETOK. [IpokapnoTsl u OK 02
9yKapuoThl. [IponcxoxieHue MHOIOKJIETOUHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX LIaPCTB 3YKapHOT. OK 04
OcHOBHBIE YEPTHI IBOJIIOLIMH PACTUTEIBHOTO MUpa. OCHOBHBIE YEPTHI IBOJIIOLIMH KUBOTHOI'O MUPA
IIpakTnyeckune 3aHATHS: 2
[IpencraBieHne yCTHOro COOOIIEHNUS U JICHThI BpEMEHH 110 OCHOBHBIM 3TanaM BO3HUKHOBEHUS U Pa3BUTHUSA
YKUBOTHOT'O U PACTUTEIILHOTO MHUPA, TOJTOTOBJIEHHBIX 10 MEPEUHIO HCTOUHUKOB, PEKOMEHJOBAHHBIX
IpenoaaBaTeaemM
Tema 3.5. OcHoBHoOeE coepxxaHue 4
IIpoucxoxnenune TeopeTnueckoe odyueHue: 2
yeJsioBeKa — AHTpOIoIOrus — HayKa o yesnoBeke. CucreMaTuieckoe mojioskeHre yenoneka. CXOoCTBO YeloBeKa ¢
aHTpoMnoreHe3 KUBOTHBIMU. OTINYMS YEJIOBEKA OT KUBOTHBIX. [IpsAMOX0KI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM OK 02
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOM CUTHAIBHOUN cHCTeMbl. COOTHOIIICHHE OMOJIOTHIECKUX 1 OK 04

COLMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E

OCHOBHBIE CTaJJH aHTPOIIOTeHe3a. J[pUONUTEeKH — MPEIKU YeI0BeKa M YeIOBEKOOOPa3HbIX 00€3bsH.
[IporoanTpon — NpeaIIeCTBEHHUK YeI0BeKa. ApXaHTpon — ApeBHeNNil uenoBek. [laneoanTpon — qpeBHU
yenoBeK. HeoaHTporn — yenoBek COBPEMEHHOIO TUIA. DBOJIOLUS COBPEMEHHOT'O UEIOBEKaA.
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Yenoeueckue packl. OCHOBHBIE OOJIBIINE packl: €BporieonHast (€Bpa3uiicKas), Herpo-aBCTPAIION THAS
(9KBaTOpHANIbHAS ), MOHTOJIOUTHAS (a3MaTCKO-aMepUKaHCKasi). BpeMs 1 MecTo BO3ZHUKHOBEHUS
4eJI0BeYeCKUX pac. EAMHCTBO UenoBeuecKkux pac

IIpakTnyeckmne 3aHATHS: 2
Bpewms u myTu paccenenus yenoBeka no miaaHere. [Iprcrnoco01eHHOCTh YeaoBeKa K pa3HbIM YCIOBHSIM
cpenbl. Bnusinue reorpaduyeckoi cpenpl Ha MOp(OTOTHIO ¥ PU3HOIOTHIO YETOBEKa
3amuTa JIGHT BpEMEHH U MEHTAJIBHBIX KapT B OpMaTe YCTHOTO COOOIEHUS, TOITOTOBICHHBIX 0 IEPEUHIO
HMCTOYHUKOB, pEKOMEHIOBAHHBIX MIperoaBaTesieM
KonTtpoabnas 2
Teoperuueckue acreKThl HIBOJIONUH KU3HU Ha 3eMiie
padora
Pazgea 4. Ixojorus 26
Tema 4.1. OcHoBHOE colep:KaHue 2
JKOJIOTHYECKHUE TeopeTnueckoe odyueHue: 2
(akTopsl U cpeabl Cpenpl 00uTaHHUS OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIITHASI, TOYBEHHAsA, BHYTPUOpraHu3MeHHas1. OU3UKO- OK 01
JKM3HH XHUMHUYECKHE 0COOEHHOCTH cpesl 00uTaHus opranu3MoB. [IprucnocoOieHns OpraHu3MoB K KU3HHU B Pa3HbIX OK 07
cpenax. [lonstue sxonoruueckoro ¢akropa. Knaccudukanus sxonornueckux pakropos. [IpaBuio
muaumymMma 1O. JInbuxa. 3akon TonepantHoctu B. [llendopma
Tema 4.2. OcHoBHOE co/lep:KaHue 4
IMonyasiust, Teopernueckoe o0ydeHue: 2
coo0miecTBa, DKOJIOrMYecKasi XapaKTEePUCTUKA BU/Ia U TOMYJIALUNA. DKOJIOTHYECKask HUIIA BUJA. DKOJOTUYECKHE
IKOCHCTEMBI xapakTepucTuku nomyssinuu. CooOmiecTBa 1 skocucteMsl. brorenos u ero ctpykrypa (B.H. Cykaues).
CBs13u MeX 1y opranu3mMaMu B Ouornenose. CTpyKTypHbIe KOMIIOHEHTBI 9KOCUCTEMBI: IPOTYLIEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBOpoOT BEIIEeCTB U MOTOK YHEPTUU B dKocucTeMe. Tpodudeckue ypoBHH. OK 01
AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYHS arpOIKOCUCTEM OT OMOTEOIIEHO30B. OK 02
Ypb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI YPOOIKOCHCTEM OK 07
IpakTHYecKue 3aHATHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE MIOKA3aTENN YKOCUCTEMBI. bruomacca u mpoayKius. DKOJIOTHYECKUe
NUpaMU/Ibl yuces, OMoMacchl U sHepruu. [IpaBuiio nupaMuisl SHEPTrUm.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI 110 IIEPEHOCY BEIIECTBA U YHEPTUU B
9KOCHCTEMAX C COCTaBJIEHUE TPOPUUECKHX 1ieTIel U MupaMu OMoMacchl U SHEPTUN
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Tema 4.3. buocdepa
- ri1od0ajabHas
IKOJIOTHYECKAs
cucremMa

OcHoBHOe conep:kaHue

TeopeTnueckoe odyueHue:

buocdepa — xxuBas o6onouka 3emau. Pazsutue npencrasinenuii o onocdepe B Tpynax B.U. Bepnanckoro.
O6nactu 6uocheps! u e€ coctan. JKuBoe BemiecTBo 6rocdepsl U ero GyHKIHI

3aKOHOMEPHOCTH CcyliecTBoBaHuUs Onochepsl. OcobeHHOCTH OMoCchephl KaK TI00ATbHON YKOCHCTEMBI.
Junamuueckoe paBHOBecHe B Onocdepe. PutmuaHocTh siBjeHui B 6nocdepe. KpyroBopotsl BemecTs u
OMOTre0XMMHYECKUE IUKIIBL. | 106aIbHbIE SKOIOTHYECKHE TPOOIEeMbI COBPEMEHHOCTH U ITYTH MX PEIICHUS

IIpakTHYeckHe 3aHATHA:

Petienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 HA ONpeIeIeHUE TUIOLIAAN HACAXKICHUM TSt
CHM)KEHMSI KOHLIEHTPALIUY YTJIEKUCIIOro Ta3a B aTMOC(epe CBOETO peruoHa MpoKUBaHUs

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPONOTreHHbIX
(paxkTopoB Ha

onocdepy

OcHoBHOE co/lep:KaHue

TeopeTrnyeckoe o0yueHue:

AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA Onocdepy. 3arps3HeHHs KaK BUJ aHTPOIIOTEHHOTO BO3ACHCTBUS
(xumudeckoe, Gu3nIecKoe, OMOIOTHIECKOe, OTXO/IbI POU3BOICTBA U MOTPEOICHHS ). AHTPOTIOTEHHBIE
BO3/IeiCTBUS Ha aTMocdepy. BozaelicTBus Ha ruapocdepy (3arpsA3HEHUS U UX UCTOYHUKH, UCTOIICHUS
BO/). Bo3aeiicTBus Ha nmutocdepy (merpanaius MoYBbl, BO3JCHCTBIE Ha TOPHBIE TIOPOJIA, HENIPA).
AHTpPOTIOTEHHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOIIECTBA (Jieca M paCTUTEIbHBIE COOOIIECTBA,
JKUBOTHBIN MUD)

IIpodeccnoHaNTLHO-OPHEHTHPOBAHHOE COIePKAHME MPAKTHYECKOT0 3aHATHSI:

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU 110 COXPaHEHUIO IPUPOIHBIX PECYPCOB CBOETO
peruoHa Npo>KUBAHUS

B ToM uncie:

Jl1st cieruanbHOCTH. CBSI3aHHOM ¢ 00BEeKTOM M3yueHus “UenmoBek™ mpearaeTcs MpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/laHue pacyeTa BOAOMOTPEOICHUs HACEIEHHOTO ITyHKTa

OK 01
OK 02
OK 04
OK 07

Tema 4.5. Bausinue
COMAJILHO-
IKOJIOTHYECKUX
(paxkTopoB Ha
310POBbE YeJIOBEKA

OcHoBHOE co/lep:KaHue

10

TeopeTnueckoe odyueHue:

3I[OpOBB€ U €TI0 COCTaBJIAIOIIUC. q)aKTOpr, MOJIOKUTCIIBHO U OTPUIATCIIBHO BJIIMAIONINEC HA OpTraHU3M
yeoBeKa. BpeaHbie MpUBBIYKY: MTOCIEACTBHUS U ipoduiakTrka. [Ipodaema TEeXHOTEHHBIX BO3ICUCTBHI Ha
3JI0pPOBBE YeJIOBEKA (IEKTPOMArHUTHBIE MOJIsL, OBITOBAsI XUMUS, U30BITOUHBIE UTYMbI, paAHaLIUs U T.I1.).

27




Ajanraiys opraHu3Ma 4ejaoBeka K (hakTopam OKpYXKaroIei cpelibl. 3allUTHBIC MEXaHU3Mbl OpPraHU3Ma
YeloBeKa. 3M0POBhE M PaOOTOCTIOCOOHOCTb.

[Tpunuuns! popMUpOBaHUs 30pOBbE cOeperaroero nopeaeHus. Puznyeckas akTHBHOCTH U 3JI0POBbE.
I'pynmsl 310poBbsi. OCHOBBI 3aKAIMBAaHUS. BUOXMMHUYECKHE ACTIEKThI pallMOHAIBHOTO NTUuTaHus. [IpaBuiia
0€301acHOTO UCIOJIB30BAHUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB

IIpakTnyeckmne 3aHATHS:

OrnpezenieHre CyTOYHOTO palioHa MUTaHus

Co3nanve MHIUBUAYAIBHOW NAMITKH [0 OPraHU3aluHU pallMOHAIBHON (PU3NYECKON aKTUBHOCTH

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME J1aA00PATOPHOIO 3AHATHS

NN A

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JlaGopatopHas paboTra «YMCTBEHHas pabOTOCITOCOOHOCThY

OBnazieHue METOIaMH OTIPEICIICHHS TIOKa3aTesiel yMCTBEHHON pab0TOCTIOCOOHOCTH, OOBSICHEHHE
MOJTyYEHHBIX PE3YJIbTATOB U ()OPMYJIUPOBAHKE BHIBOIOB (ITMCHMEHHO) C UCIIOJIb30BAHUEM HAYUYHBIX
MIOHATUM, TEOPUHN U 3aKOHOB

2. JlabopatopHas pabora «Bnusaue abrnotndecknx (akTopoB Ha YeJIOBeKa (HU3KUE U BBICOKUE
TEMIEPATYPHI)»

N3ydyeHne MexaHU3MOB aJanTallli OpraHu3Ma 4ejloBeKa K HU3KUM U BHICOKHM TeMIlepaTrypam 1
00BSICHEHHE TIOJYYCHHBIX PE3YyJIbTaTOB U (HOPMYJIUPOBAHUE BHIBOIOB (TMCHMEHHO) C MCTIOJIb30BaHUEM
Hay4YHBIX MOHATUNA, TEOPUH U 3aKOHOB

*B ToM 4Hcie HA BLIOOP 00pa3oBaTe/IbHON OPraHu3alum:

B kauecTBe TPUTTEPOB CHIKAIOIIUX PA0OTOCIIOCOOHOCTH UCIIOIB30BATh YCIOBHUS OCYIIECTBICHUS
npodeCCHOHATILHOM IeATENFHOCTH: IIIyM, TEMIIepaTypa, (hu3ndyeckast Harpy3Ka u T.JI.

OK 02
OK 04
OK 07

KonTpoabHas padora

TeopeTquCKI/Ie ACIICKTHI 3KOJIOTMH

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHME (COMePKaHUe IPUKJIATHOT0 MOIYJIs1)

Paznen 5. buoJsiorust B ;KU3HHA

Tema 5.1.
Bbuorexnosoruu B
JKU3HH KAKI0T0

Conepxanue

TeopeTnueckoe o0yueHue:

broTexHoIOTHS KaK HayKa W TPOU3BOACTBO. OCHOBHBIC HAPaBJICHUS COBPEMEHHOW OMOTEXHOIOTHH.
Mertoas! OnorexHoaorun. OOBEKTH OMOTEXHOIOTHA. DTHUKA OMOTEXHOIOIMYECKUX U T€HETUUYECKUX

NN A

OK 01
OK 02
OK 04
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sKcriepuMeHTOoB. [IpaBuia nmoucka u aHaau3a OMOIKOIOTNYECKON MH(OPMAIINH U3 PA3IMYHBIX HICTOYHUKOB
(HayuyHast 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBAa MaccoBO MH(popmMarun, cetb IHTepHET U Apyrue)

IIpojdeccrnonaibHO-OPHEHTHPOBAHHOE COJAEPKAHUE MPAKTHYECKOT0 3aHATHSA: 2

Kelicbl Ha aHanu3 HHPOPMAIIMK O HAYYHBIX TOCTHXKEHUSAX B 00JIACTU T€HETUYECKUX TEXHOJIOTHIA,

KJICTOYHOW WH)KEHEPHUH, MMUIIEBBIX OMOTEXHOJIOTHH. 3anuTa Kelca: MpeACTaBICHUE Pe3yJIbTaTOB PEIICHHS

KEWCOB (BBICTYIUICHHE C MPE3CHTAITHEH )

Tema 5.1 obs3arenbHa A1 H3yUSHHS CTYJCHTaMH BCcexX npodeccuii/crernuanbHocTei
Tema 5.2. buorexHosornu B MequMuuHe U papmManuu 4
Tema 5.2. Coaep:xkanue 4 OK 01
buorexHoJsioruu B IIpakTnyeckune 3aHATHS: 4 OK 02
MeIuIuHe U Pa3BuTHe OHOTEXHOJIOTHIT B 001aCTH METUITMHBI U (hapMaIlii U IPUMEHEHHE MX B )KU3HHU YEIOBEKA, TOMCK 2 OK 04
dbapmanun U aHau3 HHOPMAIUK U3 Pa3IMYHBIX UICTOYHUKOB (Hay4YHasi U y4eOHO-HAyYHAs TUTEpaTypa, CPEACTBA

MaccoBoi nHpopMaIuu, cetb THTEpHET U IpyTrHe)

Keiicel Ha aHanu3 nHGOPMAITUHU O Pa3BUTUU OMOTEXHOJIOTUI B MEIUIIMHE U (apMaiuu (110 TpyTImam)

3amuTa keiica: [IpencraBieHne pe3yabTaToB pEIIEHUs KEHCOB (BBICTYIIJIEHUE C ITPE3EHTALINEH ) 2
Pa3gen 6. buojdkoJsgornueckue HecjaeaoBaHus 14 OK 01
Tema 6.1. OcHoBHbIe | OCHOBHOE cO/lep:KaHUE 4 OK 02
MeTOoAbI TeopeTnueckoe odyueHue: 2 OK 04
OHO0IKOJIOrHYECKHX Hayunsbrit metoa. MeTo el OM09KOIOTHYECKIX UCCIICAOBAHUMN: TTOJIEBBIE, TAOOPATOPHEIE, 2 OK 07
HCCIIeI0BAHMIA AKCTIEpUMEHTAIbHBIC. MOHHUTOPHHT OKPYKAIOIIEH CPEIbl: JIOKAIbHBINA, PETUOHATBHBIN U TI100aTbHBIHA

MeTtoapl TOMCKa, aHAIN3a 1 00pabOTKH MH(OPMAITUHU O MMPOEKTE B PA3INYHBIX UCTOYHHKAX

JlaGopaTopHble 3aHATHSA: 2

[TocTanoBka 11enu, 3a/1a4, BBIIBH)KEHHE TUIIOTE3bl, IPOBEJICHUE SKCIEPUMEHTA 110 OIPEIETIECHUI0 2

ONITUMAJILHBIX YCIIOBHH Il pOCcTa ¥ (PU3HOIOTMYECKON aKTHBHOCTH JAPOIKEBBIX KIETOK. BrisiBneHue
3aKOHOMEPHOCTEH, (OPMYIHPOBAHUE BHIBOJIOB U IIPOTHO30B.

JlaGopaTopHbie pabOThI Ha BEIOOP 110 MUHU TPyIIIaM:

1. BnusiHMe TeMmepaTypsl Ha pocTa U (U3HOJIOTHYECKYIO aKTHBHOCTD JAPOKIKEBBIX KIIETOK

2. BawusiHHE YTIIEBOJIOB Ha pOCTa M (PH3HOIOTHYECKYIO0 aKTUBHOCTH JIPOMIKEBBIX KIIETOK

3. CoueraHHOE BIHMSIHAE TEMIIEPATYPHI M YIIICBOJOB HA pOCTa M (PU3HOIOTUIECKYIO aKTHBHOCTb
JPOAIKEBBIX KIIETOK
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OcHoBHOe conep:kaHue

10

Tema 6.2.
Buoskojgornueckuii
IKCIIEPUMEHT

IIpakTH4Yeckoe 3aHATHE

00630p TeM yueOHO-HCCIEA0BATEILCKUX TPOEKTOB. BBIOOp yueOHO-MCCIIe10BaTEILCKOTO MPOEKTA U3
npeioxKeHHbIX. DopMUpOBaHKE KOMaHAbI MPOEKTa. AJTOPUTM BBIIIOJHEHUS MPOEKTA.
Kaxxgas rpymnmna BeIOMpaeT OAMH U3 BApUAHTOB yUeOHO-HUCCIIEI0OBATEbCKUX IIPOEKTOB!

1. Ouenka kauecTBa aTMOC(EpPHOTo BO3TyXa

2. OrueHka KauecTBa I0YB METOZ0OM (PUTOTECTUPOBAHHMS

3. OrmeHka Ka4ecTBa BOJI MOBEPXHOCTHBIX BOJOEMOB 10 OPTraHOJENTHUYESCKUM U (PU3UKO-XHMHYECKUM

CBOKCTBaM

4. Bnausanaue [TAB Ha pocT u pa3BUTHE CEMSH BBICIIUX PACTEHHI

5. BuwusiHHE COJIEBOrO 3arpsA3HEHHS HA POCT U Pa3BUTHE CEMSIH BBICIIUX PACTEHUM
[lepBblii 3Tan BBIMOJIHEHUS MPOEKTA:
O06ocHOBaHHME aKTyaTbHOCTH BHIOpaHHOM TeMbl. BhIsiBIIeHHE TPoOIeMbl HCClieIoBaHUs, (HOPMYyIUpOBAHNE
runore3sl. Beibop MeTo10B uccnenoBanus. Beibop Touek oT6opa mpod Ha TEPPUTOPUHN UCCIICTOBAHHUS.
[TocranoBka neneit u 3anaq uccienoBanus. Onpenenenre GOpMbI MPEACTABICHUS PE3YIbTATOB
uccienoanus. OnpeneseHe STaloB U COCTABIICHUE TIaHA HCCIIECAOBAHUS

JlaGopaTopHble 3aHATHSA

BTopoii aTamn BRINOIHEHHS MPOEKTA. MOJrOTOBKA HEOOXOJMMOM MOCY/Ibl M MaTepralia i SKCIIEpUMEHTa,
IPOBE/ICHUE IKCIICPUMEHTA, IEPUOTIUUECKast IPOBEPKa TeUCHHs YKCIIEpUMEHTa/ cOOp MaTepuaa B
BBIOpaHHBIX TOYKaX 0TOOpa Mpod

TpeTwuii 3Tan BHIMOIHEHUS IPOEKTA. MOJyYCHHE NEPBUYHBIX IKCIIEPUMEHTAIBHBIX TaHHBIX, IPOBEICHUE
CTaTUCTHYECKOW 00pabOTKM MOTYyUYEHHBIX JaHHBIX

YeTBepThiii ATAl BBHIIIOJHEHUS IPOEKTA. BBIIBICHUE 3aKOHOMEpPHOCTEN, (OPMYINPOBAHNE BBIBOJIOB 1
IIPOTHO30B, OLIEHKa KaueCcTBa UCCIIEyeMOro 00beKTa Mo pe3ysibTaTaM OM03KOJIOTHYECKOT0 aHaIn3a

IIpakTHYeckue 3aHATHSA

3ammTa npoekra. [IpencraBienue pe3yabTaToB BHIIOTHEHNS yU€OHO-UCCIIEAOBATEIBCKUX TPOCKTOB
(BBICTYIIJIEHUE C TIPE3CHTAIIUCH )

OK 01
OK 02
OK 04
OK 07

IIpome:kyTouHas aTTecTauMsl (AK3aMEH)

Bcero:

144
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dparMeHT NPUMEPHOr0 TEMATHYECKOT0 IUIAHA U COJep:KaHus 0011eo0pa3oBaTe/bHON JUCHUNINHBI Brosorus, onucpiBaommii

¢popmupoBanue npodeccHoHANbHBIX KOMIEeTeHIU cnenuaibHocTH 36.02.01 Berepunapus

[1K 2.2. BbIoaHATh BeTepuHapHbIe JIe4eOHO-TMarHOCTUYECKIE MaHHITYJIALUY;

1K 3.2. IIpoBoauTs 3a00p 00pa3IioB KPOBH, MOJIOKA, MOUH, (DEKAJIH, UX YITAKOBKY U MOATOTOBKY K MCCJIEIOBAHUIO;
I1IK 3.7. YuacTBOBaTh B MPOBEAECHUH MATOJIOr0aHATOMUYECKOTO BCKPBITHS;
[1K 4.4. JlaBaTh peKOMEHIAIMH 110 OCOOEHHOCTSIM COJIepKaHUsI, KOPMIJICHHS M KICTIOJIb30BaHUS YKUBOTHBIX-TIPOU3BOIUTEIICH.

HaumeHoBaHue Conep:xxanue yueOHOro marepuasa (0CHoBHoe M npodeccuoHAIbHO-OPUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB U TeM JIa00paTOpPHBIE U NMPAKTHYECKHEe 3AaHATHS, IPUKJIAAHON MOAYJIb (IPH HAJTUYMH) YacoB | KOMIIeTeHUIHMH
1 2 3 4

Pa3nes 2. Ctpoenue u GyHKIIMHM OPraHu3Ma 44
Tema 2.1. OcHOBHOe coep:kaHue 6 OK 02
Crtpoenue TeopeTnueckoe o0yueHue: 4 OK 04
OpraHusMa OpnHokieTouHble opranu3Msel. KonoHuanbHble Oprann3Mbl. MHOTOKJIETOUHBIE OpraHU3MBbl. B3aumocBs3b 2

yacTell MHOTOKJIETOYHOr0 opranusma. @ynkuus. Opraisl 1 CHCTEMBI OPraHOB. AMIapaTsl OPraHoB. 1K 3.2

I'omeocTa3 opranusma u €ro noJAepKaHue B IMIPOLIECCE KU3HENEATEIbHOCTH. 1K 3.7

OyHKIMOHATbHAs cCUCTEMA OpraHoB. TkaHu pacTteHuil. TkaHU )KMBOTHBIX U YyeoBeKa. OpraHbl paCTeHUM. 2

Oprassl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEJIOBEKA. 3HAUEHHUE ONOPHI, IBVXKCHUS, TUTaHUS, IbIXaHUS,

TPAHCIIOPTA BEILECTB, BBIACICHUS, 3aUThl. 3HAUEHUE MPOSBICHUS Pa3IpaKUMOCTH U PETYJIALHAN

IIpakTuyeckue 3aHATHS: 2

Teopus kiaoHaNBHO-cENeKTUBHOrO MMyHuTeTa I1. Dpnuxa, .M. Meunukosa. MHpekunonusle 2

3a0o0yieBaHus U dMHIeMuUsl. BaxxHelme anuieMuy B UCTOPUH YesioBedecTBa. BakmHamms kKak

npodunakTuka HHOEKIIMOHHBIX 3200JICBaHUIA.

[IpencraBieHne yCTHBIX COOOIICHUI ¢ IPe3eHTaleN, TOArOTOBIEHHBIX MO MEPEYHIO0 HCTOYHUKOB,

PEKOMEHIOBaHHBIX MPENOAABATEIIEM

*B Tom uncie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IePsKaHHe TEOPETHYECKOT0 00yYeHUs 4

Jlnst mpodeccuii/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM U3yueHHs “JKUBOTHBIE” TEOpETHUECKUI

Matepuai TeMsl “‘CTpoeHne opranu3Ma’ U3ydaeTcs yriyOJeHHO Ha IPUMEPe OPTaHU3MOB KUBOTHBIX.

Txanu, opransl ¥ CUCTEMbI OPTaHOB PACTECHUN U YEIOBEKA pAaCCMATPHUBAIOTCS 0030pHO
Tema 2.2. OcHOBHOe coep:kaHue 2 OK 02
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DopMbI TeopeTnueckoe odyueHue: 2
Pa3MHOKeHHUS ®opMbl pa3MHOXKEHHS OpraHu3MoB. becrosnoe 1 monoBoe pa3MHOKeHUE. Bupl 6€crooro pa3sMHOXKEHUS:
OPraHu3MoB IIPOCTOE JEJIEHNE HAABOE, IOYKOBAHUE, PA3MHOKEHHUE CIIOPAMU, BET€TaTUBHOE Pa3MHOKEHUE,
¢bparmenTanus, kioHupoBanue. [logoBoe pasMHOKEHHE
*B Tom uncie npodeccuoHAJIbHO-OPUEHTHPOBAHHOE CO/IeP:KaHHe TEOPETHYECKOT0 00yYeH s 2
Jlst mpodeccunii/cenuanbHOCTEH, CBSI3aHHBIX C 00BEKTOM M3ydeHHS ‘“JKUBOTHBIC” TEOPETUIECKUI
MaTepHuai TeMbl “@OopMbI pa3MHOKEHHS OPraHU3MOB’™ M3y4aeTcs yriyOJIeHHO Ha PUMepPE OpPraHu3MOB
KUBOTHBIX. Pa3MHOXEHHE PaCTeHU U YeIOBEKa pacCMaTPUBAIOTCA 0030PHO
Tema 2.3. OcHoBHOe cogep:kanne 4 OK 02
OHTorenes TeopeTnueckoe o0yueHue: 4 OK 04
’KUBOTHBIX H l'amerorenes y )kuBoTHbIX. CriepMarorenes3 u oorene3. CTpoeHue MOJIOBBIX KJIETOK. OMI0A0TBOPEHUE U 2
YyeJIOBEKA AMOpPHOHAILHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha nmpuMmepe JaHieTHruka). Ctaaun
aMOpHOoTeHe3a
Poct u pa3zsutue xuBoTHbIX. [TocTamOpronaneHelil iepuos. [Ipsimoe u Henpsimoe passutue. Pa3Butue c 2
MeTaMop(ho30M y OECTIO3BOHOUYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTalul MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y
KUBOTHBIX U 4esioBeKa. [lepnonbl oHTOreHe3a yenoseka. bruonornueckoe ctapeHue U CMEpTh.
I'eponTosorus
Tema 2.4. OcHoOBHOe coep:kaHue 2 OK 02
Onrorenes TeopeTnueckoe odyueHnue: 2 OK 04
pacTeHui I'ametodut u ciopodut. PasmHokeHue U pa3BUTHE BOJOPOCIeH. Pa3MHOXKeHNEe U pa3BUTHE CIIOPOBBIX
pacteHuii. Pa3MHOXKEeHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. Ilepuoas OHTOreHe3a pacTeHUN.
Tema 2.5. OcHOBHOe coep:kaHue 2 OK 02
OcHoBHBIE Teoperuyeckoe o0yueHue: 2
TMOHATHS I'eneTnka kak Hayka O HaCJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB. OCHOBHBIE T€HETUUECKUE
TeHEeTHKH NOHATHS U cuMBOJIBL. ['eH. ['eHoTun. denoTun. AnienbHble TeHbl. AJTBTEPHATUBHBIE IPU3HAKH.
JIOMUHAHTHBIN ¥ pEIECCUBHBIN MpU3HaKu. [ 'oMo3urora u rereposurora. Yncras nuuus. [ uGpusl.
OCHOBHBIE METO/Ibl TeHETUKU: THOPUIOIOTHYECKHH, IUTONIOTUYECKHUE, MOJIEKYIISIPHO-T€HETHUECKUE
OcHOBHOe coep:kaHue 4 OK 02
TeopeTnueckoe o0yueHue: 2 OK 04
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Tema 2.6.
3akoHOMepHOCT
U HACJIeI0OBAHUSA

3akoHOMEepHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menzaens: MoHoruOpuaHoe ckpemmbanue. [Ipasuiio
JOMUHHUPOBaHUSA. 3aKOH €AMHO00pa3Hs NEPBOT0 MOKOJIEHHs. 3aKOH paCILeIUICHUs PU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTMOPUAHOTO CKpeIinBaHus. [ MrmoTe3a YiucToThl raMeT. AHaIH3UPYIOIee
ckpeuBanue. JurnopuaHoe ckpemyBanue. 3aKOH HE3aBUCUMOT'O HACJIEOBAHUS IPU3HAKOB.
[TomurnGpuaHoe HacieA0BaHUE U €r0 3aKOHOMEPHOCTH

IIpakTuyeckue 3aHATHS:

Pemenue 3agau Ha onpeneneHre BEpOSITHOCTA BOSHUKHOBEHUS HACIIEICTBEHHBIX TPU3HAKOB IIPH MOHO-,
TU-, TOIMTHOPUIHOM M aHATH3UPYIONIEM CKPEIIMBAHNUN, COCTABICHHE TeHOTUITUIECKIX CXEM
CKpEILLIMBaHUS

*B Tom 4unciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJlePKaHNe TPAKTHYECKOr0 3aHATHSA

Jlst mpodeccuii/ceruanbHOCTEH CBSI3aHHBIX C 00BEKTOM H3ydeHHs ‘“JKUBOTHBIE” HEOOXO0IUM MTOAOOD
TCHETHUYECKUX 3a/]1a4 Ha OTpeIeTICHHE BEPOSITHOCTH HACIIEACTBEHHBIX TPU3HAKOB MIPU MOHO-, JIU-,
MOJUTUOPUIHOM U aHATTU3UPYIOIIEM CKPEUIHBAHUN Y KHBOTHBIX

IIK 4.4

Tema 2.7.
B3anmoneilicTBu
€ TeHOB

OcHoBHOe cogep:kanne

TeopeTnueckoe odyueHue:

I'enoTun Kak nenocTHas cucteMa. MHOXKECTBEHHOE AeicTBUE reHoB. [lnelioTponys. MHOKeCTBEHHbIN

aienu3M. BzaumoperictBue amienbHbIX reHoB. KogomuuupoBanue. BzanMoielicTBue HeAJIEIbHBIX TEHOB.

Komnnemenrapuocts. Onucrtas. [Tlonumepus

IIpakTuyeckue 3aHATHS:

Pemenue 3aa4 Ha OonpeaAcICHUEC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPHU
PAa3JIMYHBIX THUIIAX B38.HMOI[€I>1CTBH§I I'CHOB, COCTABJICHUC I'CHOTHUIIMYCCKUX CXCM CKPCIIMBAHUSA

*B Tom 4unciie npogecCHOHATbHO-OPHMEHTHPOBAHHOE COJleP:KaHNe TPAKTHYECKOr0 3aHATHSA

Jlst mpodeccuii/cenuanbHOCTEH CBSI3aHHBIX C 00BEKTOM H3ydeHHs ‘“JKUBOTHBIC” HEOOXOIUM MTOAOOD
TCHETHUYECKUX 3a]1a4 Ha OTpeIeIICHHE BEPOSITHOCTH BOZHUKHOBEHHS HACIICICTBEHHBIX TIPU3HAKOB IPU
Pa3IMYHBIX TUIAX B3aUMOACHUCTBUS I'€HOB Y KHBOTHBIX

OK 01
OK 02

IIK 4.4

Tema 2.8.
CuemieHHoe
HACJIeJOBAHHE
NMPU3HAKOB

OcHoBHOe cogep:kanne

TeopeTnueckoe odyueHnue:

3akonbl T. Moprana. CuerieHHOEe HacleJOBaHUE T€HOB, HAPYIICHUE CUEIUICHUSI. XPOMOCOMHas TEOpHUsl
HACJIEICTBEHHOCTHU. [ 'eHeTn4eckoe KapTUpoBaHUE XpoMocoM. Vcronp30Banue KpoccuHTroBepa Jiist
COCTaBJICHHS TEHETUYECKHUX KapT XpPOMOCOM

OK 01
OK 02

IIK 4.4
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IIpakTHYecKkHe 3aHATHSA:

Pemenue 3aa4 Ha OonpeaAcICHUC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPHU
CHCIIVICHHOM HACJICAOBAaHWU, COCTABJIICHUC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

*B ToM uncie npodeccuoHAJIbLHO-OPUEHTHPOBAHHOE CO/IePsKaHUe MPAKTHYECKOT0 3aHATHS

Jlist mpodeccuii/ceruanbHOCTEH CBSI3aHHBIX C 00BEKTOM M3ydeHHs ‘“JKUBOTHBIE” HEOOXO0IUM MTOAOOD
TCHETHUYECKUX 3a]1a4 Ha OTpeIeTICHHE BEPOSTHOCTH BOZHUKHOBEHUS HACIICICTBEHHBIX TIPU3HAKOB IPH
CIHCIIJICHHOM HACJICAOBAHUH Y )KUBOTHBIX

Tema 2.9.
I'eneTnka moJsa

OcHoBHOe cogep:kanue

TeopeTnueckoe odyueHnue:

XPpOMOCOMHBI MEXAHU3M OMPEESICHUS 1T01a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1
rereporaMeTHbIN NoJl. ['eHeTHueckas CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue npusHakoB,
CLIETVIEHHBIX C IOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3aa4 Ha OonpeaAcICHUC BCPOATHOCTH BO3HUKHOBCHUS HACJIICACTBCHHBIX ITPU3HAKOB, CICTIIICHHBIX
C IMOJIOM, COCTABJICHUEC I'CHOTHUIIMYCCKUX CXCM CKPCIINBAHUSA

OK 01
OK 02

Tema 2.10.
I'eneruka
yeJI0BeKa

OcHOBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

Kapuorumn genoBeka. MeTopl U3y4eHHS TEHETUKH YEIOBEKA: T€HEAIOTUYECKUN, OTM3HEIIOBBIH,
[UTOTEHETHYECKH, OMOXUMHYECKUN, TIOMYJISIIIMOHHO-CTaTUCTHYeCKUi. HacnencTBennblie 3a001eBaHms
4enoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YenoBeka. bone3sHu ¢ HaciaeICTBEeHHOM
MPEAPACIIOIO0KEHHOCTHI0. 3HAYEHUE MEAUIIMHCKON T€HETUKU B MPEJOTBPAILICHUH U ICYCHUU T€HETUUECKUX
3a00JIcBaHUM YeIOBEKa

IIpakTuyeckue 3aHATHS:

Pemenue 3anay Ha onpeeneHrne BEpOITHOCTH BOSHUKHOBEHUSI HACIEeICTBEHHBIX IPU3HAKOB, UCIIONIb3Y S
METO/bl TEHETUKH YE€JI0BEKa, COCTABIICHHE T€HOTUITMYECKUX CXeM cKpeluBaHus. [IpencraBiienne yCcTHBIX
COOOIIEHUH C MPE3eHTAINEH 0 HACIIECTBCHHBIX 3a00JICBaHUSX YeJIOBEKa

OK 01
OK 02

Tema 2.11.
3aKOHOMEPHOCT
U
H3MEHYUBOCTH

OcHoBHOe cogep:kanue

TeopeTnueckoe o0yueHue:

B3aumoneiicTBue renotumna u cpeasl npu GopmupoBaHuu GpeHotumna. MIsMeHUnBOCTh MPU3HAKOB.

KadgecTBeHHEBIE 1 KOITUYECTBSHHEIC IIPU3HAKH. BI/II[BI HN3MEHYHNBOCTH: HACJIICACTBCHHAsA U HCHACJIICACTBCHHAA.

OK 01
OK 02
OK 04
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3aKOH TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHOU n3meHunBoct (H.M. BaBuios).

Monudukarnuonsas, wiv GEHOTUITNYECKAsT N3MEHYUBOCTh. Polb cpesl B MOAU(DHUKAITMOHHOM
n3meHunBoCcTH. HopMma peakunu npusHaka. BapuannoHHbIN psl ¥ BapualMOHHas KpuBas. XapaKTepUCTUKA
MOIU(DHUKAITMOHHON H3MEHYUBOCTH

HacnencrBenHnas, uiv reHOTUINYECKas U3MEHUYNBOCTh. KOMOMHATHBHAS U3MEHUYHUBOCTD.

MyTanroHHas U3MEHUUBOCTh. BUAbBI MyTalnii: reHHbIE, XPOMOCOMHbBIE, FT€HOMHBIE. [[pUunHbBI
BO3HUKHOBEHHMS MyTallUN

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3aa4 Ha OMpPCACIICHUC TUIla MyTallUX MTPH Iepeaavuc HACICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
TFCHOTUIIMYCCKUX CXEM CKPCIIUBAHUA

Tema 2.12. OcHOBHOe coep:kaHue OK 01
Cenexuus Teoperuyeckoe o0yueHue: OK 02
OpPraHu3sMoB Cenekius kKak HayKa. MeTO/IbI CeNEKITMOHHOM paboThl. ['eTepo3uc u ero npuunHbl. MickyccTBeHHBIN 0TOOD:

MacCOBBIN U MHIUBUAYATbHBIA. DTaIlbl KOMOMHAIIMOHHOHN cenekiuu. CopT, Mopoaa, mTaMM

IIpakTHYecKkHe 3aHATHSA:

Pemrenue 3amad Ha onpeeneHne BO3MOKHOTO BOZHUKHOBEHUSI HACIEACTBEHHBIX IPU3HAKOB IO CEJIEKIUH,

COCTABJICHHE M'€HOTUITNYECKUX CXEM CKPEIMBAHUS
KonTponbHas

Crtpoenue u GyHKIIMH OpraHu3Ma
paborta

IIpome:xyToyHasi aTTecTanusa B popMe IK3aMeHa

36




3. YciaoBus peajau3anuu NporpaMmMbl 001eo0pa3oBareibHOM TUCIHUILIHHBI

3.1. [las peanu3auMy NPOrpamMMbl AUCHMIUIMHBI JAOLKHBI ObITH NpPe1yCMOTPEHbI
cieaylolue cnenualbHble IOMeIeHns

Kabuner «buomorun», ocHaIIeHHBI 00OpyJIOBaHWEM: MeOelb, JOCKa, Mell, HarlsaHbIe
nocobust (KOMIUIEKThl y4eOHBIX TaONHUI], IUIAKATOB), TEXHHYECKUMHU CpPEIACTBAMHU OOyuUeHUS:
KOMIIBIOTEP C YCTPOMCTBAMM BOCHPOM3BEACHUS 3BYyKa, IMPHUHTEP, MYJIbTUMEIUA-IIPOEKTOP C
HKPAHOM, yKa3Ka-MpPe3eHTep Il IPEe3CHTaLUI.

JlaGopatopus, OcCHalleHHas OOOpYJOBAaHUEM [UIl NPOBEIEHHUS 3aHATUN: MHUKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JlabopaTtopHas nocyzaa (MpoOUPKH, MOJACTABKH JIJIsT IPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C TEeCTUKAaMH, IpEIMETHbIE U TIOKPOBHBIE CTEKJA, CTEKJISHHBIC MaJIOYKH,
IpenapoBaibHble WIJIBL, (UIBTpOBaNbHAs Oymara (cajageTku), CTaKaHbl) THIEPTOHHYECKUI
pacTBop xJjopuaa Hatpusi, 3%-HbII pacTBOp NEpPOKCHJAa BOAOPOJA, pPacTBOp Hoaa B HOAMCTOM
KaJIMM, TIULIEPHH, KIyOHH KapTodels, JIMCT 3J10AeU KaHAJICKOH, Tuioa psiOMHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIYK permyaThliid, pa3BeICHHBIC B BOJIC IPOXIKH);

3.2. UndopmanmonHoe obecriedeHre peaanu3anun NporpaMmmbl

1. st peanuzanuu mporpaMMbl OMOIMOTeUHBIH (HOHJ 00pa30BaTEIBLHON OpraHU3alud
JOJDKEH MMETh NeUaTHBIE W/WITU 3JICKTPOHHbBIE 00pa3oBaTeibHble U WH(OPMAIIMOHHBIE PECYpPCHI,
PCKOMCHAOBAHHLBIC IJId HMCIIOJIB30BAHUSA B O6paBOBaTeHLHOM mnponecce, HE CTapuiC IATU JICT C
MOMCHTA U3JaHHus.

2. PexoMmeHayemble T€4YaTHBIE W3AAHUSA 1O peanu3anuu  0011e00pa3oBaTeNIbHOM
JUCLUIUIMHBI IPEICTABICHBI B METOJUYECKUX PEKOMEHIAIUAX 110 OPTaHU3aluy 00y4eHH .
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4. KOHTPOJIb U OLIEeHKA Pe3yJbTATOB OCBOCHHUS 00111e00pa30BaTeJIbHOM TN CIUILIHHbI

KoHTpo.1b U o11eHKa pe3yIbTaTOB OCBOCHHS 00111€00pa30BaTENbHOM JUCIUIUIMHBI PACKPBIBAIOTCS

yepe3 AMCUMIUIMHApHBIE pe3yJbTaThl, HaNpaBiIeHHble Ha (OpMHUpOBaHHE OOUIMX U

npo¢eCCHOHATBHBIX KOMIIETEHIUH 10 pa3/iesaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepHaa.

Ooman Pa3zpnen/Tema Tun oueHoOYHbIX MEPONPUATHH
KOMIIeTeHIUsI
Pa3nea 1. Knerka — KonTtponbHas padora “MonekynsapHbiit
CTPYKTYPHO- YPOBEHb OpraHU3alU )KUBOTO”
(pyHKUMOHAILHAS eIUHULA
“KHBOT0
OK 02 Tema Nel.1. 3amnoxHeHne TaOJUIbI C OTTMCAHUEM
Buonorus xak Hayka METOZ0B MHUKPOCKOIIUPOBAHUS C UX
JOCTOMHCTBAMHU U HEJJOCTAaTKaMHU.
3amonHeHue TabnuIbl «BKIlag y4eHbIX B
pa3BUTHE OMOJIOTHI
OK 02 Tema Nel.2. 3amnoaHeHne CPAaBHUTEILHOMN TaOIHIIBI
OOm1ast xapaKTepUCTHKA CXOJICTBA U PA3JINYUNA )KUBOTO U HE
KU3ZHU KUBOTO
OK 01 Tema Nel.3. @poHTANIBHBIN 0IIpOC
OK 02 Bbuonornyecku BakHbIe [ToaroroBka yCTHBIX COOOIIEHUH C
OK 04 XUMHUYECKUE COCTUHEHUA Mpe3eHTauuen
Brinonnenue u 3amuTa J1abopaTopHbIX
pabot: «Onpenenenne Butamuaa C B
MPOIYKTaX MUTAHUSY,
«'unpodpunbHO-rHIPOHOOHBIE CBOHCTBA
JTUTHIOB
OK 01 Tema Nel 4. OnenuBaemas IUCKyCcCHs TI0 BOIIpOcam
OK 02 CTpyKTypHO-(QYHKIMOHATbHAS |JIEKIHU
OK 04 OpraHu3anus KIeTOoK PazpaboTka MEHTaIbHON KapThl IO
KJIacCU(UKALIMU KJIETOK U UX CTPOEHUIO Ha
IPO- U SYKapHUOTUYECKHUX U MO [[apCTBaM B
MUHU TPYMIax
Boinonnenue u 3amura J1abopaTopHbIX
pabor:
«CTpoeHue KJIeTKHU (pacTeHusi, ’KUBOTHBIE,
IpuObl) U KIETOUHBIEC BKIIOUEHUS (KpaxMmall,
KapOTUHOMIBI, XJIOPOILIACTHI,
XPOMOILIACTHI)»,
«IIponuiraemocts MeMOpaHsbI (IIJIA3MOJIU3,
JIETIIa3MOJTH3))
OK 01 Tema Nel.5. OpoHTaIBHBIN OIIPOC
OK 02 CrpykrypHO-(yHKIIMOHATBbHBIE |Pa3zpaboTka riaoccapus
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(bakTOpB! HACTIEICTBEHHOCTH

Pemenue 3ama4d Ha OMpCACIICHUC
IMOCJICA0OBATCIIBHOCTU HYKJICOTU OB

OK 01 Tema Nel.6. OpoHTaIBHBIN OIIPOC
OK 02 [Iponecchl MaTpuyHOTO Tect «IIponecchl MaTpUYHOTO CUHTE3a»
CUHTE3a Pemenue 3anay Ha onpenenexnme
MOCIIEA0BATEIHLHOCTH aMIUHOKHCIIOT B
MoOJIeKyJe Oenka
Pemenue 3anay Ha onpeneneHne
MOCJIE0BATEIbHOCTH AMUHOKHCIIOT B
MOJIeKyJie OeNlka B ClTyyae U3MEHEHUS
nocJyeoBaTeabHOCTH HykieoTu 08 JTHK
OK 02 Tema Nel.7. @poHTANIBHBIN 0IIpOC
OK 04 Hexknerounsie ¢hopMbl KU3HU [ToaroToBka yCTHBIX COOOIIEHUI €
Mpe3eHTaNeH (BUPYCHBIC U
OakTepuanbHble 3a00meBanms. Oomue
MPUHLIMITBI HCTIOIb30BaHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
NpPUMEHEHHUS aHTUOMOTHKOB)
OK 02 Tema Nel.8. OpoHTaIBHBIN OIIPOC
OOMeH BelECTB U 3amnoaHeHne CPaBHUTEIBHOMN TaOIHIIBI
IpeBpalleHle YHEPTUU B XapaKTepUCTHK TUTIOB OOMEHA BEIIECTB
KIIETKE
OK 02 Tema Nel.9. OO6cy>xaeHune o BoIpocam JeKIHH
OK 04 Kv3HEHHBII LUK KJIETKH. PazpaboTka JeHTbl BpEMEHHU )KU3HEHHOTO
Muto3. Meiio3 UKJIa
Pa3nea 2. Ctpoenue u Konrponsnas padora” CtpoeHue u
(pyHxuun opranuzma ¢yHKIMN opraHu3ma’
OK 02 Tema Ne2.1. OnenuBaemas IUCKycCus
OK 04 CrtpoeHue opranusma Pa3zpaboTka MEHTaIbHON KapThl TKAHEH,
OpraHOB U CUCTEM OpraHOB OPraHU3MOB
(pacTeHus, )KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTePUCTUKON WX PyHKITUN
[ToaroroBka u mpeCTaBICHUE YCTHBIX
COO0IIeHUH ¢ Tpe3eHTanueld (MMMYHUTET,
WH(DEKIIMOHHBIC 3a00JIeBaHNs, YHIEMUH,
BaKIIMHAIIHS )
OK 02 Tema Ne2.2. @pOHTAIBHBIN ONIPOC
DopMBbI pa3MHOKECHUS 3amonHeHne TaOIUIbI ¢ KPATKOM
OpPraHu3MOB XapaKTepUCTHKON U TpuMepaMu Gopm
Pa3MHOXXEHHSI OPraHU3MOB
OK 02 Tema Ne2.3. PazpaboTka JeHTbI BpEMEHU C
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OK 04

OHTorexues KUBOTHBIX U
YeoBeKa

XapaKTEPUCTUKON ATAllOB OHTOr€HE3a
OTACJIbHOM TPYIION )KUBOTHBIX U YEJTOBEKA
110 MUKPOTPYTIIaM

Tect/onpoc

OK 02
OK 04

Tema Ne2 4.
OHTOreHe3 pacTeHHit

CocrapieHue )KU3HEHHBIX IUKJIOB PACTEHUI
1o OT/JeaM (MOXOBHUIHBIC, XBOIIICBHUIHBIC,
MaropOTHUKOBUIHBIC, TOJJOCEMEHHBIE,
IOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIC TTIOHATHS TCHETUKH

PazpaboTtka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HacCJIC0OBaHUA

OpoHTaAIBHBIN OITPOC

Tect mo Bompocam JIEKIUH

Pemrenue 3anau Ha onpeneneHue
BepOHTHOCTI/I BO3HHUKHOBCHUA
HaCJICACTBCHHBIX HpI/ISHaKOB HpI/I MOHO-,
TTU-, TIOJIMTHOPUIHOM U aHATTU3UPYIOIIEM
CKpEIIMBAaHHUH, COCTABIICHNE
TEHOTHUIHUYECKUX CXEM CKPEIIUBaHUS

OK 01
OK 02

Tema Ne2.7.
B3auMonelicTBuEe TeHOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX MMPU3HAKOB IIPU
PA3JINYHBIX THIIAX B3aI/IMO,Z[€I>'ICTBI/I$I I'CHOB,
COCTABJICHUEC I'CHOTUIIMYCCKUX CXEM
CKpeIIBaHus

OK 01
OK 02

Tema Ne2.8.
CreruieHHO€E HACJIEI0BaHIE
MIPU3HAKOB

Tecr

Pazpabotka rioccapus

Pemenne 3a1a4 Ha onpeencHne
BEPOSATHOCTH BO3HUKHOBEHUS
HACJIECTBEHHBIX PU3HAKOB IIPH
CIICTUIEHHOM HaCIIeIOBaHUH, COCTABJICHHUE
TEHOTUIIMYECKHUX CXEM CKPEIBAHUS

OK 01
OK 02

Tema Ne2.9.
I'enetuka noia

Tect

PazpaboTtka rioccapus

Pewenue 3ana4 Ha onpenencHue
BCPOATHOCTU BOBHUKHOBCHU A
HACJICACTBCHHBIX MPHU3HAKOB, CHCIUICHHBIX C
IIOJIOM, COCTAaBJICHUEC I'CHOTUIITMYCCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02

Tema Ne2.10.
I'enetnka degoBeka

Tect
PazpaboTtka rioccapus
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Pemenue 3agau Ha onpeneieHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB, UCIOJIb3YS
METO/1bl TEHETUKH YEJIOBEKA, COCTABIICHUE
TEHOTUIIMYECKUX CXEM CKPEIINBaHUS
[TonroToBka yCTHBIX COOOIIEHUI ¢
MPE3EHTAlHUEN O HACIIEICTBEHHBIX
3200JIEBaHUSIX YE€TIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUYMBOCTH |Pelenue 3a1au Ha onpeienieHue Tuna
OK 04 MyTalUU IIPU [epeJade HacIeICTBEHHBIX
IIPU3HAKOB, COCTaBJIIEHNE TEHOTUIIMYECKUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexkuusi OpraHu3MoB PazpaboTtka rioccapus
Pemenue 3aa4 Ha onpezeneHue
BO3MO>XHOT'O BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB 10 CEJIEKIINH,
COCTaBJIEHUE T€HOTUITHYECKUX CXEM
CKpELIUBAHUS
Pasnen 3. Teopusi 3Bosmounu | KonrponbHas padota “TeopeTndeckue
ACIIEKTEI DBOJIIOIUHY KU3HU Ha 3emie”
OK 02 Tewma 3.1. ®poHTaTBHBIHN OMpOC
OK 04 Hcropus 3BOIIOLIMOHHOTO PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS
y4eHus SBOJIIOIIMOHHOTO YUEHHUSI
OK 02 Tewma 3.2. ®poHTaTBHBIN OMpOC
MuUKpo3BOTIOLIHS Pa3zpaboTka rioccapus TepMUHOB
OK 02 Tema 3.3. OnenuBaemas IUCKyccus
Makpo3BoJronust Pa3zpaboTka rioccapus TepMUHOB
OK 02 Tewma 3.4. ®poHTaTBHBIN OMpOC
OK 04 Bo3HUKHOBEHUE U pa3BUTHE [ToaroroBka u mpeACTaBIECHUE YCTHOTO
YKU3HU Ha 3emiie COOOILIEHUS U JICHThI BpeMEHU
BO3HUKHOBEHHUS U PAa3BUTHS )KUBOTHOTO U
PacTUTENBLHOTO MHUpa
OK 02 Tema 3.5. OpoHTaIBHBIN OIIPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3zpaboTka neHT BpeMeH! U MEHTaJIbHBIX

aHTPOIIOTEHE3

KapT Ha BBIOOD:

“OBOIIOIMS COBPEMEHHOI'O YEJIOBEKA,
“Bpems 1 yTH paccesieHus 4eJI0BeKa 110
wianere”, “Bnusiaue reorpaduueckoit
cpenbl Ha MOp(}OTIOTHIO B (PU3HOTIOTHIO
yesoBeka”, “YemoBeueckue pachl”,
o0cyxaeHNE
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Pasznea 4. Dxosorus

KonTtposbHnas padora “Teopernueckue
acCIeKThI IKOJI0Tun”

OK 01 Tema 4.1. Tect 1o sxomoruueckuM (akTopam u
OK 07 Dxosiorudeckue GakTopsl U cpeqiaM KU3HU OPraHU3MOB
Cpe.bl KU3HU.

OK 01 Tema 4.2. CocraBieHue cXeM KpyroBopoTa BEIECTB,

OK 02 [Tonynsmus, cooOiecTBa, HCIIOJIb3YSl MaTepUaIIbl JICKIIMHU

OK 07 HKOCUCTEMBI Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHui 10 NEPEHOCY BELIECTBA
Y DHEPTHH B SKOCUCTEMAX C COCTABIICHHE
TpopUUECKUX Lenei u nupamMu 6uoMacchl
U DHEPTUH

OK 01 Tema 4.3. OneHuBaemas IUCKycCus

OK 02 buocdepa - rmobansHas Tect

OK 07 AKOJIOTHYECKasi CUCTEMa Pelienne npakTUKO-OPUEHTUPOBAHHBIX

pacYeTHBIX 33/1a4 Ha OIpEJIeNICHUE
IUIOIIAN HACAXKICHUH JUIsl CHHKCHHS
KOHICHTPpAUX YIJICKHUCJIOTO ra3a B
aTMocdepe CBOEro peruoHa mpoxXUBaHUs
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OK 01

Tema 4.4.

Tect

OK 02 Bnusinue aHTpONOreHHbIX Pemienne npakTUKO-OpUEHTUPOBAHHBIX
OK 04 dakTopoB Ha 6nochepy pacUYEeTHBIX 3aJIaHUN 110 COXPaAHEHUIO
OK 07 MIPUPOAHBIX PECYPCOB CBOETO PErMOHA
MPOXKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi TUCKyCCHUs
OK 04 Bnustaue conmaibHO- BrinosiHeHUs MpaKTUYECKUX 3a/IaHMI:
OK 07 HKOJIOTHYECKUX (DaKTOPOB Ha “OmnpeneneHre CyTOYHOIO palloHa
37I0pPOBbE YEIOBEKA MUTaHUS ",
“Cozanue MHIMBUYaJIbHOM aMATKH 110
OpraHu3aly palMoOHAIbHON (PU3UIECKOM
AKTUBHOCTH
Brimonnenue maboparopHoit paboThl Ha
BBIOOD:
"YMcTBeHHas paboTOCTIOCOOHOCTH",
"Bnusiaue abnotnuecknx (hakTopoB Ha
YyeJoBeKa (HU3KUE U BHICOKUE
TeMneparypsl)”
IIpogeccnonaibHo- 3amuTa Keiica: peAcTaBlIeHUe pe3yIbTaToB
OPHEHTHPOBAHHO COAEPKAHME |PEIICHUS KEHCOB (BBICTYILICHUE C
Pa3nen 5. buoJsiorus B :KU3HM  |[TPE3CHTALIUECH )
OK 01 Tema 5.1 BrinosnHenue keica Ha aHAIIN3
OK 02 buorexHonoruu B KU3HU UH(OPMALIUU O HAYYHBIX JOCTIKEHHSIX B
OK 04 KaXXJ10TO 00J1aCTH TEHETUYECKUX TEXHOJIOTHIA,
K KJIETOYHOW MH)KEHEPHUH, TUIIEBBIX
OMOTEXHOJIOTHH (110 TpyIIaMm),
MpEeJICTaBICHHUE PE3YJIbTATOB PEIICHHUS
KeMCoB
OK 01 Tema 5.2.1. BelInonHeHue kelica Ha aHaIu3
OK 02 buorexHomoruu B MeauIHe U |MHOOPMAITUU O PA3BUTHH OMOTEXHOJIOTHI B
OK 04 bapmarun MeauiHe 1 hapmaiuu (1o rpyrmam),
IK MPEICTABICHUE PE3YIbTATOB PEIICHUS
KEWCOB
Pa3nes 6. buoskonornyeckue | [IpencraBieHue pe3yibTaToB BbIIIOJIHEHUS
HCCJICOBAHNUS y4e0HO-HCCIIeIOBATEILCKIX TTPOEKTOB
(BBICTYILICHUE C MIPE3CHTAITNECH )
OK 01 Tema 6.1. Brimosnaenue nabopaTopHBIX paboT Ha
OK 02 OcHOBHBIE METO/BI BBIOOp B MUHUTPYTITIAX:
OK 04 OMOAPKOJIOTHYECKUX 1. BnusiHue TemnepaTypsl Ha pocTa 1
OK 07 HCCIIEIOBAHU I (U3HOIOTUYECKYIO aKTUBHOCTh

APOKIKEBBIX KIIETOK
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2.

BiusiHne yrieBoJoB Ha pocTa U
(bu3MOIOrMYecKyI0 aKTUBHOCTD
JIPOKKEBBIX KIETOK

. CoyeraHHOE BIMSHUE TEMIEPATYPHI U

YTJIEBOJIOB Ha pOCTa U
(U3UOIOTHUECKYIO aKTUBHOCTD
JIPOKKEBBIX KIETOK

OK 01 Tema 6.2 Brinmonnenue yuebHo-
OK 02 buoskonornueckuii HCCJIEIOBATEIILCKOTO IPOEKTa Ha BHIOOP:
OK 04 DKCIIEPUMEHT 1. Onenka kagecTBa aTMOC(HEPHOTO
OK 07 BO3yXa
2. OlleHKa KauecTBa MOYB METOA0M
(buTOTECTUPOBAHUS
3. OrleHKa KauecTBa BOJ TOBEPXHOCTHBIX
BOJIOEMOB 10 OPraHOJIENTUYECKUM U
(U3UKO-XMMHUYECKUM CBOICTBaAM
4. Binnsanue ITAB Ha pocT u pa3zButue
CEMSIH BBICIINX PACTCHUU
5. BausiHHME COJIEBOrO 3arps3HEHUS Ha
POCT U pa3BUTHUE CEMSIH BBICIIUX
pacTeHui
OK 01
OK 02 .
BelnonHeHne 3K3aMeHaIMOHHBIX 3aJaHUI
OK 04
OK 07
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®parMeHT-IPpUMepP KOHTPOJISI U OLEHKH Pe3yJbTATOB OCBOEHHS 00111e00pa3oBaTe/IbHOM

AMCUMILIMHBI buoJiorus, onuckiBawomuii popmuposanue npogeccuoHaIbHbIX
KoMIeTeHI Ui cnenuajbHocTH 36.02.01 Berepunapus
1K 3.2. [TpoBoauTh 3200p 00pa3LlOB KPOBH, MOJIOKA, MOYH, (DeKaIH, MX YIIAKOBKY U MOATOTOBKY

K UCCIICOJOBAHHUIO,

[IK 3.7. YuacTBOBaTh B MPOBEAECHUH MATOJIOT0aHATOMUYECKOTO BCKPBITHUS,
I1IK 4.4. JlaBaTh peKOMEHIAIMH IO OCOOCHHOCTSIM COJICPKAHUS, KOPMJICHHS M UCIIOJIb30BaHUS

}I(I/IBOTHI)IX-HpOPISBO,HI/ITeHeﬁ.

Oo6masn/
IIpodeccnonanbHa
sl KOMIIETeHIIUS

Pa3nen/Tema

THun oneHOYHBIX MEePONPUATHH

Paznen 2. CtpoeHue 1 pyHKIIMHN OpraHu3Ma

OK 02 Crpoenue opranuzma OueHuBaemasi UCKYCCUS

OK 04 Pa3zpaboTka MEHTaIbHON KapThl TKAHEH,
OpPTaHOB U CHUCTEM OPTaHOB KUBOTHBIX

IIK 3.2 KpaTKOW XapaKTePUCTUKON WX PyHKITUN

IIK 3.7 [ToaroToBka v mpeACTaBACHUE YCTHBIX
COOOITIeHUH ¢ pe3eHTanueld (MMMYHUTET,
WH(]EKIIMOHHBIEC 3a00JI€BaHUsI, STIUIEMUH,
BaKITUHAIINSA)

OK 02 3aKOHOMEPHOCTH @pOHTAIBHBIN ONPOC

OK 04 HacJeI0BaHUs TecT 110 BOmpocam JIEKIUH
Pemenue 3anau Ha onpeneneHue

1K 4.4 BEPOATHOCTH BOSHUKHOBEHUSI
HACJIEJICTBEHHBIX MPU3HAKOB [P MOHO-,
ITU-, TOJIMTHOPUAHOM U aHATTU3UPYIOIEM
CKpEIIMBAHUU, COCTABIICHHE
TEHOTUITMYECKUX CXEM CKpeIIUBaHUs

OK 01 B3aumopeiictBue reHoB Tect

OK 02 Pazpabotka rioccapus
Pemenue 3agau Ha onpeneneHue

1K 4.4 BEPOATHOCTH BOSHUKHOBEHUSI
HACJIEJICTBEHHBIX MPU3HAKOB MPU
Pa3IUYHBIX TUIIAX B3aUMOJICHCTBUS T€HOB,
COCTaBJIECHUE T€HOTUITHUYECKUX CXEM
CKpEIIUBAHUS

OK 01 CremieHHoe Haciaenosanue | Tect

OK 02 MPU3HAKOB PazpaboTtka rioccapus
Pemenue 3anaq Ha onpezeneHue

1K 4.4 BEPOATHOCTH BOSHUKHOBEHUS

HACJICACTBCHHBIX MMPU3HAKOB ITPU
CIOCIIJICHHOM HaCJICAOBAHHUH, COCTABJICHUC
TCHOTUITMYCCKUX CXCM CKPCIIMBAHUA
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