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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN ITPOTI'PAMMBbBI
OBHIEOBPA3OBATEJBHOU INCHUII/IMHBI
«bunoJsorusa»

1.1. MecTo AMCHUIUVIMHBI B CTPYKType OCHOBHOH NPo(ecCHOHATBHOM
o0pa3oBaTe/IbHOI IPOrpaMMBbI:

OoOweoOpa3oBaTenbHas AUCUUIUIMHA «buonorus» sBisercs 00s3aTeNbHOM
4acThio  0011e00pa30BaTENILHOTO I[MKJIa OOpa3oBaTeNbHOM MPOrpaMMbI B
cootBeTcTBUH ¢ PI'OC CIIO no mpodeccun 54.01.20 I'paduueckuii guzaitHep..

1.2. IIe.]'lI/I U INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIITUHBI:

1.2.1. Hean 1ucumnjJanHbl

dopMupoBaHHE Yy  CTYJIEHTOB  TNPEICTaBICHUA O  CTPYKTYpPHO-
(GyHKIHMOHATBHOM OpraHM3allii JKUBBIX CHUCTEM pPa3HOTO paHra KakK OCHOBBI
OPUHATUS PEIICHUA B  OTHOIIEHWH OOBEKTOB JKMBOM TIPUPOABI U B
MIPOU3BOJICTBEHHBIX CUTYaIIHIX.

3amauu:

1) chopMupoBaTh NMOHMMAaHHE CTPOEHUS, MHOTOOOpa3us M OCOOEHHOCTEH
JKUBBIX CHUCTEM pa3HOTO YPOBHS OpraHu3aliy, 3aKOHOMEPHOCTEN MPOTEKAHUS
OMOJIOTMYECKUX TPOLECCOB W SBJICHUW B OKpYXXAIOIIEH cpeae, IEeI0CTHOU
HAay4YHOW KapTUHBI MHpaA, B3aUMOCBSI3M M B3aMMO3aBHCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHHUSI OMNPEACNSTh *KUBbIe OOBEKTHI B MPUPOJEC; MPOBOJAUTH
HaOJIIOJICHHS 32 YKOCUCTEMaMU JIJIsl BBISABJICHUSI €CTECTBEHHBIX U aHTPOIOTEHHBIX
W3MEHEHUM, UHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOCHUN,

3) cdopmupoBaTh HaBBIKM TPOBEIEHUS MPOCTEUIINX OHOIOTUYECKUX
DKCIIEPUMEHTAIbHBIX HCCIEJOBAaHUN C COONIOACHHEM TMpaBUiI OE30MacHOTO
oOparieHus ¢ 00beKTaMu U 000PYIOBAHUEM;

4) pa3BUTh YMEHHUSI HUCIIOIH30BaTh WH(MOPMAITUIO OMOJIOTUYECKOTO XapaKTepa
U3 Pa3INYHbIX UCTOYHUKOB;

5) cdopmupoBaTh  yMEHHS  NPOTHO3UPOBATH  TIOCICJICTBUS  CBOCH
JESITEIbBHOCTH 10 OTHOLIEHHUIO K OKpY’Karollel cpene, COOCTBEHHOMY 370POBbIO;
00OCHOBBIBaTh M COONIOAATH MEPHI NPODUIAKTUKY 3a001€BaHU.

6) cdhopmupoBaTh MOHUMAHHE 3HAYUMOCTH JIOCTHXKEHHM OHOJIOTHYECKOM
HAyKM UM TEXHOJIOTUH B TIPAKTUUECKOM JEATENbHOCTH YEIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTHH.

1.2.2. Ilnanupyemble pe3yjbTaTbl OCBOCHHUS 0011e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco0oe 3HaYeHHE AUCLUUIUIMHA UMeeT Ipu GopmupoBaHuu U pa3sutuu OK
01, OK 2, OK 04, OK 07.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIHHbI

O01mue

JAucnunimHapHbie

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3ama4
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBA,
TPynOJItO0HeE;

- TOTOBHOCTb K aKTUBHOH JEITEILHOCTH TEXHOJIOTHYECKON U
COILIMAJIbHOW HAIIPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD,
IJIJAHUPOBATh U CAMOCTOSITEBHO BBIIOJIHATH TAKyHO
JICSITEIILHOCTD;

- HHTEPEC K pa3InuHbIM cdepam nmpodheccuoHaTbLHON
JIeITEIILHOCTH,

OBnazneHne yHUBEpCAIbHBIMHU Y4eOHBIMH IT03HABATEIHHBIMU
JICHCTBHUSAMMU:

a) 0a30BbIe JJOTHYECKHE el CTBHUS:

- CaMOCTOSTEIBHO (POPMYIIMPOBATH U AKTYaJIN3HPOBATH
mpo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN TPU3HAK WJIM OCHOBAHUS IS
CpaBHEHUS, KIIaCCH(PUKAIIUU 1 0000IICHNUS;

- OTIPEACIIATH 1NN AeATETHHOCTH, 3a/1aBaTh MapaMeTPhl U
KPUTEPUU UX TOCTHUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B IEITEIILHOCTD, OIICHUBAThH
COOTBETCTBHUE PE3YyJIbTATOB LEISAM, OLIECHUBATh PUCKU
MOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIIEHUH KM3HEHHBIX
npobem

0) 0a30BbIe HCCIeI0BATEIbLCKHE TeHCTBHS:

- BJIaJIETh HaBbIKAMU y4e€OHO-HMCCIIEIOBATEIHCKON U TPOCKTHOM
JesITeIbHOCTH, HABBIKAMU pa3pelieHust mpooiem;

- BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3U U

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUH
B CUCTEME Hay4yHOTr0 3HaHUS; (YHKIIMOHATIHLHOU
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHUS )KU3HCHHBIX
npo0Jem;

c(hOPMUPOBAHHOCTh YMEHUS PACKPHIBATH COACPKAHUE
OCHOBOTOJIAraloux OMOIOTHYECKUX TEPMUHOB U
MOHSITHIA: KU3Hb, KJIETKA, TKAHb, OPT'aH, OPTraHu3M, BU/I,
MOMYJISAIINS, SKOCHCTeMa, OnorieHo03, onocdepa;
MeTa0o0s1M3M (0OMEH BEUIECTB U MPEBPALLIEHUE SHEPTUN),
romeocras (caMoperyssius), OnocuHTe3 Oerka,
CTPYKTypHasi OpraHHU3aI¥sl )KUBBIX CUCTEM, TUCKPETHOCTD,
CaMOpETYJISIINSI, CAMOBOCIIPOU3BECHHE (PETIPOTYKITHS),
HACJICJICTBEHHOCTh, H3MEHYHBOCTh, JHEPT03aBHCUMOCTb,
POCT M pa3BUTHE, yPOBHEBAs OPTaHU3AIINS;

c(OPMUPOBAHHOCTh YMEHUS PACKPHIBATH COACPKAHUE
OCHOBOTOJIAraromux ONOIOTHYECKUX TEOPUH U TUTIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTaIllAOHHOM,
9BOJTIOIIMOHHOM, TPOUCXOKICHUS KUZHU U UYETOBEKa,

c(OPMUPOBAHHOCTh YMEHUS PACKPHIBATH
OCHOBOTIOJIararome OMOIOrHueCcKrue 3aKOHbI 1
3akoHomepHoctu (I'. Mennens, T. Moprana, H.I.
Basuiiosa, 3. I'ekkenst, @. Mroiuiepa, K. bapa), rpanuiis
WX MPUMEHUMOCTH K KHBBIM CUCTEMaM;

MpUOOpPETEHNE OMBITa MPUMEHEHHSI OCHOBHBIX METOJI0OB
HAy4YHOTO ITO3HAHHUS, UCTIOJIB3YEMBIX B OMOJIOTHH:
HaOJIO/ICHUS U ONMCAHUS JKUBBIX CUCTEM, MPOIIECCOB U
SIBIICHUH; OPTaHU3AIMH U TIPOBEACHHS OMOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIIBI)KEHUS TUIIOTE3, BBISIBICHUS
3aBHUCHMOCTH MEKy UCCIICTyeMbIMU BEJIMUNHAMU,




aKTyaJIu3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ peIIeHus,
HAXOJUTh aprYMEHTBI JJIs JJOKA3aTeIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS,

- aHAJIM3UPOBATH MOJYUYCHHBIC B X0OJIC PEIICHHS 3a1a41
PE3yNbTaThl, KPUTUUECKH OI[CHUBATh UX JJOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATEIBHYIO U
MIPAKTHYECKYIO 00JIaCTH KU3HECATCIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIZIBUTATh HOBBIC UJCH, IIPEIJIaraTh OPUTHHAIILHBIC
MOJIXO/IbI K PEIICHUS;

- CIOCOOHOCTh X MCIIOIb30BaHUs B II0O3HABATEILHON U
COLIMAJILHOM MTPAKTUKE

OOBSICHEHUS TIOTYYCHHBIX PE3YJIbTATOB U
(hopMyMpoBaHUsI BHIBOJOB C UCIOJIb30BaHUEM HAYUYHBIX
MOHSTUHI, TEOPUI U 3AKOHOB;

c(OpMUPOBAHHOCTH YMEHUS BBIJICISTH CYILIECTBEHHBIE
MPU3HAKHA BUPYCOB, KJIIETOK MTPOKAPUOT U DYKAPHUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BU/IOB,
OHMOTEOIIEHO30B U YKOCUCTEM; 0COOEHHOCTH MPOLIECCOB
oOMeHa BEIIeCTB U MPEBPAICHHs] SHEPTUHU B KIIETKE,
(oTocuHTe3a, MIACTUIECKOTO U HHEPTETHIECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, Meii03a, OTUIOA0TBOPEHUS,
pPa3BHUTHS U PA3MHOKEHUS, HHIUBUYaTHHOTO Pa3BUTHS
opranusma (OHTOreHe3a), 00pHObI 3a CYIIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BU1000pa30oBaHusl,
IPUCTIOCOOICHHOCTH OPraHU3MOB K Cpeie OOUTaHMs,
BJIMSTHUSI KOMITOHEHTOB SKOCUCTEM, aHTPOIIOTEHHBIX
U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIICCTB U MPEBPALICHUE SHEPTUU B
ouocdepe;

c(hOpMUPOBAHHOCTb YMEHUS PeIIaTh OMOIOTHIECKHE
3a/1a4M, COCTABISATh TEHOTUITMYECKHUE CXEMbI CKPEIINBaHUS
JUTSL Pa3HBIX TUTIOB HACJICIOBAHUS MPU3HAKOB Y
OpPTaHU3MOB, COCTABIISATH CXEMBI IIEPEHOCA BEIIECTB U
SHEPTUU B SKOocHcTeMax (I[ENH MUTAHWS, TINIIEBHIC CETH)

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOUCKa, aHaJIu3a U
WHTEPIpETaun
uHpoOpMalUU 1
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 37144
npodeccnoHaNbHOMI
JeSITEeITbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hopMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MIPaKTUKH, OCHOBAaHHOI'O HA IUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpILIEHCTBOBAHHE SA3bIKOBOM U YUTATEIBCKON KYJIbTYpPbI
KaK Cpe/icTBa B3aUMOJECHCTBHS MEXY JIIOAbMU U TO3HAHUS MUDA;
- OCO3HaHHE LIEHHOCTHU HAyYHO! JesITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIBHOCTD

WHIUBUIYAIBHO U B TPYIIIIE;

c(hOpMUPOBAHHOCTh YMEHUHN KPUTUUYECKH OLIEHHUBAThH
nHpOpMaIIUIO OMOJIOTUYECKOTO CONECPKAHUSA,
BKJTIOYAIOIIYIO IICEBIOHAYYHbBIC 3HAHUS U3 PA3TMUHBIX
HMCTOYHHUKOB (CpelicTBa MacCOBOM MH(OpMAIINU, HAYYHO-
MOMYJISIPHBIE MaTePHAIIbl); UHTEPIPETUPOBATH ITUUECKUE
ACTMEeKThl COBPEMEHHBIX MCCIICIOBAHMI B OMOJIOTHH,
MeIHIHE, OMOTEXHOJIOTHH; pacCMAaTpUBaTh TI00aIbHbIC
9KOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

c(hOpMUPOBAHHOCTHh YMEHHUN CO3/1aBaTh COOCTBEHHBIE




OBnazieHre YHUBEPCAIBHBIMU y4eOHBIMU TTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJIaJICTh HaBbIKaMU MOJTy4yeHUs1 HUHGOPMaIlUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOMCK, aHAIIU3,
CUCTEMAaTH3alMI0 U UHTEPIIPETALINIO HHPOPMAIMH Pa3IMUHbIX
BUJIOB U ()OPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eTOM
Ha3zHavyeHUs MH(OPMAINH U 1IeNIEBOW ayAUTOPUH, BHIOHpast
ONTUMAJIBHYIO (HOPMY NPEICTABICHUS U BU3YAIU3AIIHH;

- OIICHUBATh JIOCTOBEPHOCTbH, IETUTUMHOCTb HHPOPMALINH, €€
COOTBETCTBHE NMPABOBBIM U MOPAIBbHO-3THUECKUM HOPMaM;

- HCTIOJIB30BATh CPEACTBAa MHPOPMALIMOHHBIX U
KOMMYHHMKAITMOHHBIX TEXHOJIOTHIA B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3aIIMOHHBIX 3371a4d C COOII0IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepekeHus1, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 0€301MacCHOCTH;

- BJIQJIETh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI HHPOpMAInH,
nH(pOpPMaAIIMOHHOHN 0€301MacCHOCTH JTMYHOCTH

NUCbMEHHBIE M YCTHBIE COOOIICHNS HAa OCHOBE
Ouosiornyeckoi MH(GOpMaIMK U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUWHBIN anmapar OMOJIOTUU

OK 04. DddexruBHO
B3aMMO/IEHICTBOBATh u
paboTaTth B KOJUIEKTUBE M
KOMaH/1e

- TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEITHHOCTH U
CaMOOMPEIEICHUIO;

-OBJIa/ICHHE HABBIKAaMH y4eOHO-HMCCIIE0BATEIHCKOM,
MIPOEKTHOM U COIMANILHOM JIeATENbHOCTH;

OByajieHne YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMHU
JeCTBUSAMM:

0) coBMecTHas AeATEIbLHOCTD.

- IOHUMATh U UCIIOJIL30BaTh IPEUMYILIECTBA KOMAaHAHON 1
WHIUBUAYAIBHON paboThI;

- IPUHUMATH 1I€TTH COBMECTHOM JIeATEIHHOCTH,
OpPraHHU30BBIBATH U KOOPJIWHUPOBATH JCHCTBHUS I10 €€
JOCTUKEHHIO: COCTABJIATH IUIAaH ACUCTBUMN, pacpeIeNsiTh POIH C
Y9eTOM MHEHHI YYaCTHUKOB OOCYXKIAaTh PE3YJIbTaThl COBMECTHOM

npUOOpEeTEeHNE ONbITa IPUMEHEHNS OCHOBHBIX METOJI0B
HAY4YHOTO MTO3HAHMsI, UCTIOJIb3YEMBIX B OMOJIOTHH:
HAOJIIO/ICHUS U ONTUCAHMSI )KUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUI; OpraHNU3allui U IPOBEIeHUs] OMOJIOTHUECKOTO
JKCIEPUMEHTA, BBIJIBUYKEHUS TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEKY UCCIIEyEMbIMU BEIMUNHAMY,
00BSICHEHUS TMOTYYEHHBIX PE3YJIbTaTOB U
(opMyIMpOBaHUS BBIBOIOB C HCIOJIB30BAHUEM HAYUHBIX
MIOHSATUI, TEOPUN U 3aKOHOB




paboTsI;

- KOOPJMHUPOBATH M BBIMOJIHATE PaOOTY B YCIOBUAX
pEeaTbHOTO, BUPTYAILHOTO M KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE TOBEJICHUE B
Pa3IUYHBIX CUTYAIUSIX, POSBIISATH TBOPUYECTBO U BOOOpaKEHUE,
OBITh HHULIMATHBHBIM

OBJ1ajieHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMHA
JeHCTBUAMM:

I') MPUHSITHE ce0sl U APYTUX JIIOJIe:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIIOACH Npu
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

- MPpU3HABATh CBOE MIPABO M MPABO JAPYTHUX JIOJIEH HA OMIUOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU IPYTOro
YeJIOBEKa

OK 07. ConencTBOBaThH
COXPAHEHHUIO
OKpY>KaroIen cpessl,
pecypcocOepekeHHUIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO AecTBOBATH
B UPE3BBIYANHBIX
CUTYaIUAX

B 00s1acTH 3K010IrM4€CKOr0 BOCIIMTAHUSA:

- ¢(hOPMUPOBAHHOCTH HKOJIOTHIECKON KYJIbTYphI, TOHUMaHHE
BIIMSIHUS COLMAIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COIIMAILHOM CpeJibl, 0CO3HAHHE II100abHOTO
XapakTepa 3KOJIOrMYeCKUX MpolieM;

- INTAHUPOBAHNE U OCYLIECTBIICHUE JCHUCTBUN B OKPYKAOLIEH
Cpelie Ha OCHOBE 3HAHUs LIeJIed YCTOMYUBOIO Pa3BUTHUSA
YEJI0BEYECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>Karolleu cpere;

- YMEHHUE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMUECKHE
IIOCJIE/ICTBHS IIPEANIPUHUMAEMBIX I€UCTBUH, IPEJOTBPAILAT HUX;

- pacCLIMPEHUE OIBITA ACATEIBHOCTH SKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HAaBBIKAaMH Y4eOHO-HCCIIeI0BaTEIbCKOH,
MIPOEKTHOM M COIMAIILHOM ESITEIbHOCTH

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH IMOJTy4EHHBIE
3HAHUS 1)1 OOBSICHEHUSI OMOJIOTMUECKHUX MPOIIECCOB U
SIBJICHUH, JIJIs1 IPUHATHUS IPAKTUYECKUX PEIICHHUH B
ITOBCEJIHEBHOM JKU3HU C ICILI0 00SCIICUCHUS
0€30MaCHOCTH CBOETO 3/I0POBBS U 3A0POBbs OKPYKAIOITUX
JoJ1e, coOTI0IeHUsI 3J0POBOT0O 00pa3a KU3HHU, HOPM
TPaMOTHOTO TTOBE/ICHUS B OKPYXKAIOIICH MPUPOTHON
cpene; MOHUMaHHe HEOOXOIUMOCTH MCIIOJIb30BaAHUS
JOCTHKCHHH COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTUI
JUTSL pallMOHATIEHOTO TTPUPOAOTIOIB30BAHMS




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JANCHUITIJINHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bux yueOHoi1 padoThl Oobvem 6
yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 154

B T.4.

OcHoBHoOe coaep:xaHue 154
BT. 4.

TEOPETUUIECKOE 00yUCHHE 77
MPAKTUYECKUE 3aHATUS 77
IIpomexyrounas arrecranus (AuddepeHIUPOBAHHBIN 324eT) -




2.2. TeMmaTu4eCKHUii IVIAH U COJIEPKAHNE JUCIHUILTHHBI

Obbe Dopmupyem
HaumeHoBanue Copaeprxanue yued0HOro MaTepuaJia (0CHOBHOE U MpodeccHoHATHHO-OPUEHTHUPOBAHHOE), 1a00paTOPHbIE H “ ble
pa3ziesioB U TeM NPaKTUYecKHe 3aHATUS, IPUKJIATHOI MOAY/Ib (IPH HAJTUYUH) yacop | KOMUeTeHLH
"
1 2 3 4
1 cemecTp
Paznea 1. KileTka — CTPYKTYPHO-(PYHKIIMOHAJIbHASL €[IHHUIIA 5KUBOT0Q 34
Tema 1.1. OcHOBHOE cojiep;KaHue 2
Buosorust kak TeopeTnyeckoe o0yueHue: 2
Hayka Buonorus kak Hayka. CBsi3b OMOJIOrHHU C JPYTUMH HayKaMu: OMOXUMUs, Onodu3rka, OnoHnka, reaoreorpadus u ap. Ponb u OK 02
MecTO Ouonornu B ((OPMUPOBAHIH COBPEMEHHOW HAyYHOW KapTHHBI MHUpa. 3HaUe€HUe OMOJIOTHYeCKHUX 3HaHud. Mctopus
Ouosioruy. 3Ha4eHUE UTOJIOTUH ISl PA3BUTHSL OMOJIOTHH U MIO3HAHUS IPUPOIBL. MeTOo bl HIUTOIOTMH: MUKPOCKOIINS,
XpoMaTorpadusi, 3eKTpodope3, METO] MEYEeHBIX aTOMOB, Au(depeHranbHOe HEHTPU(YTUPOBAHNE, KYJIBTYpa KIETOK
Tema 1.2. O6man OcHOBHOE cojiep:KaHue 2
XapaKTepUCTUKA Teopernueckoe odyuenmue: 2
KU3HH PaznooOpasue Guocrcrem. Opranu3saius OMOJIOTHICCKUX CHCTEM. Y POBHU OPraHU3alMU OMOCUCTEM: MOJICKYJISIPHO- OK 02
TeHETUYECKHM, OpraHOMIHO-KJIETOYHBIN, OpraHU3MEHHbIH, MOMYISAIIMOHHO-BUAOBOM, 3KOCUCTEMHBIH (OMOTre0lIeHOTHYECKUT),
ouocdepnsril. Hayku, n3yuaromue Ononornyeckne 0ObeKThl Ha Pa3HbIX YPOBHIX OpraHu3anuy xu3Hu. O0mas
XapaKTepUCTHUKA )KU3HU, CBOWCTBA KHUBBIX CHCTEM. [Ipoliecchl, MporcXo e B OnocucTeMax
Tema 1.3. OcHoBHOe coiep:kaHHne 6
Buonornyecku TeopeTnyeckoe o0yyeHue: 2
BAKHBIC XUMHUYECKH COCTaB KIeTK. Heopranudeckue BelecTBa KISTKH, HX OMOJIOTHYECKAsT POJIb.
XHMHYCCKHE Oprannyeckue BeniecTsa KieTkd. buonorunueckue nonumepsl. benkn. CTpykrypa v QyHKINU OSIKOBON MOJICKYIIBI. OK 01
COCIMHEHU S DepMeHTHI, IPUHITAI UX JIEHCTBHS. YTIeBo bl bromorndyeckue GyHKIIUHN YTIEBOJIOB. OK 02
Jlumner. O0mmit an crpoenus. ['uapodunsHo-THAPOh0oOHEIE cBOlicTBa. Knaccudukanus numunos. buonornyeckue OK 04
¢ynkiun nunuaoB. AT®. Crpoenne monekynbl AT®. buonornyeckue ynkn ATD
TpakTHYecKHe 3AHATHS: 4

Ponp GenkoB, yriieBogoB U JKUPOB B OPraHW3Me YEJIOBEKa.

BuTtaMuHBI 1 OMOJIOTHYECKH aKTHBHEIC Z[06aBKI/I, HX 3HAUYCHUC B J)KU3HU OpPraHru3Ma 4€JI0OBCKaA.

I'nmo- 1 aBUTaMHUHO3EI X ITOCJICACTBUA

HpeZ[CTaBJ'IeHI/Ie YCTHBIX COO6H.I€HI/Iﬁ C r[pe3eHTauHeI71, MNOATOTOBJICHHBIX 110 NEPCUHIO HCTOYHUKOB, pPCKOMCHIOBAHHBIX
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nmpernogaBarciicMm

Tema 1.4. OcHOBHOe cojiep:KaHue 4
CTpykTypHO- TeopeTuueckoe o0yuyeHue:
yHkuuoHaabHas Kiterounas reopus (T. IlIBann, M. lIneinex, P. Bupxos). OCHOBHBIC ITOJIOKECHHS COBPEMEHHOMN KJICTOYHOW TeOpHH. THIIBI 2
OpraHu3anus KJIETOK: 3yKapUOTHYECKas U MpoKaproTHyeckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK SyKapHOT (PacTHUTEILHOM,
KJIETOK JKUBOTHOH, TpuOHOIT). CTpoeHHnEe NPOKapHOTHYECKOH KIIeTKH. OCOOEHHOCTH CTPOCHUS TeTepOTPOPHOI U aBTOTpOdhHON
IPOKapuoTHIECKuX Ki1eTok. CTpoeHne miaasMaTnieckoi MeMOpaHsl. TpaHCHIOPT BEIIECTB Yepe3 IIa3MaTHUECKYI0 MEMOpaHy:
MACCUBHBIN M aKTHBHBIN. DHIONNTO3: MHHOINTO3, (haronuTo3. JK301uTo3. O60104Ka HiTH KIIeTouHas cTeHka. CTpyKTypa u OK 01
(GYHKUIUH KJIETOYHOM CTEHKU pacTeHuil, rpruOoB OK 02
IIpakTHYecKHe 3aHATHA: 2 OK 04
Hurormnasma. lurozoms. Lutockener. OqHOMEMOpaHHBIE OPTaHOU B KIIETKU: dHI0IUIa3MaTudeckas ceTh (OI1C), anmapar
I"osib1KH, TU30COMBI, IEPOKCUCOMBI, BAKYOJIM PACTUTEIBHBIX KIeTOK. CTpoeHue U GyHKIUH OXHOMEMOPAHHBIX OPraHOUIOB
kietku. Kimerounsrit cok. Typrop.
[lomyaBTOHOMHBIE OPraHOUBI KJIETKH: MUTOXOHIPUH, IUTACTH/BL: XJIOPOIUIACTHI, XPOMOIUIACTHI, JEHKOIIACTHI, UX
CcTpoeHue U GYHKIUH. SaepHblil anmapar KIeTKU, CTPOCHUE U (QYHKLIUH.
HememOpaHHbBIe OpraHoOHIbI KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KI€TOYHBIN HeHTp. OpraHou bl ABHKCHUS: PECHUYKH U
Krytukd. CtpoeHue u pyHKIMHY HeMEeMOpaHHBIX OPraHOMI0B KICTKH
Tema 1.5. OcHOBHOe cojiep;KaHHe 4
CTpyKTypHO- Teoperuyeckoe o0yyeHnue: 2
(pyHKIMOHATBbHBIE CtpoeHune XpoMocoM. XpOMOCOMHBINH Ha0OP KIETOK, TOMOJIOTMYHBIE U HETOMOJIOTMYHBIE XPOMOCOMBI, TAIIONIHBIN 1
(hakTopsI mquronanblid Habop. Hyknennossie kucnotsl. JJHK 1 PHK. CtpoeHne HykienHOBBIX KUCIOT. HyKiieoTHabI. OK 01
HacjeacTBeHHOCTH | KommemeHTapHble a3oTicThie ocHoBaHMs. [IpaBmio Yapradda. Ctpykrypa JHK — nBoitnas cimpans. MecToHaxoxxaeHue u OK 02
ounonornueckue ¢pyaknun JJHK. JHK-skcnieptrza. Bunst PHK. @ynknnn PHK B knetke
IIpakTHYecKHe 3aHATHA: 2
Pemenne 3a1a4 Ha onpe/ieNIeHUE MOCIIEI0BATENbHOCTH HYKJIEOTHI0B
Tema 1.6. OcHoBHOe coiep:kaHHne 6
IIpoueccnbt Teoperuyeckoe o0yuyeHue: 2
MaTPHYHOIO Matpuunsiit cunte3 AHK — perumkanus. [punnune! permmukanun JJHK. Mexanansm pernmnkanuu JJHK. Penaparus JJTHK
CHHTE3a (mopemexaTuBHAs, TOCTpeNJIeKaTUBHA ). Peakiiun MaTpuyHOro cuHTe3a. [IpuHIMIT KOMITIEMEHTapHOCTH B pEakIusaxX OK 01
MatpuuHoro cunte3a. JIHK u rensl. I'eneTnueckuit koa, ero ceoictsa. Tpanckpumnuus — MaTpuunbiil cunte3 PHK. OK 02
Tpancnsauus u e€ stansl. Ycnosusa 6uocuntesa 6enka. Crpoenue T-PHK u kogupoBanune amunokucnot. Poss pubocom B
OuocuHTese Oenka
IlpakTHYecKHe 3aHATHA: 4
Pemienue 3a1a4 Ha onpeeJIieHNE OCIEI0BATEIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OenKa. 2
Pemienue 3agau Ha onpeeneHne Mocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe Oellka B cllydae U3MEHEHHSI 2
rocseioBaTenbHocTH Hykneoruos JJHK
Tema 1.7. OcHOBHOe cojiep:KaHue 4 OK 02
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Hexerounsble TeopeTuyeckoe o0yyeHue: 2 OK 04
(opmbI KU3HM Bupycsl — HekneTouHbIe ()OPMBI JKU3HHU U 0O0TUraTHbIE Napa3uTbl. CTpOSHHE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
oaxrepuodaros. XKuznennsiit nukn JAHK-cogepxammx Bupycos, PHK-conepkammx Bupycos, 6akrepuodaros. BUY,
rernaTuT 4eJ0BeKa.
bakrepun. O6mas xapakrepuctuka. [lonsarue mramm. Bupychl u 6akTepuun: CX0ICTBa U pa3inydus
IIpakTHYecKHe 3aHATHA: 2
Bupycurle u 6akrepuansabie 3a0oneBanus. OOIIKe MPUHIMITEI UCIOIB30BaHM JIeKapCTBEHHBIX BemecTB. OcoOeHHOCTH
IPUMEHEHUS] aHTHOMOTHKOB.
[IpencraBienue yCTHBIX COOOLIEHNH C IPE3EHTALUEH, [IOATOTOBICHHBIX 110 IIEPEYHI0 HICTOUHUKOB, PEKOMEH/I0BAHHBIX
MIpEenoAaBaTeiaeM
Tema 1.8. OcHOBHOe cojiep:kaHue 4 OK 02
OO0MeH BemiecTB TeopeTnyeckoe o0ydyeHue:
npespaienne ACCUMIITALINS ¥ TUCCUMILTSIUS — JIBE CTOPOHBI MeTa0omm3Ma. Tumsl 0OMeHa BeIeCTB: aBTOTPOPHBIN U reTepoTPO]HBIA, 2
JHEepPruu B KJIeTKe a’poOHBI 1 aHadpOOHBIH. DHEpreTUUeckoe odecredeHue kiueTku: npespamienne AT® B 0OMEHHBIX Mpolieccax.
DepMeHTaTUBHBIN XapaKTep Peaklnil KIETOYHOr0 MeTabosn3Ma
IIpakTHYecKHe 3aHATHA: 2
[lepBuUHBIi CHHTE3 OPraHUYECKHUX BEIIecTB B KiieTke. [ lnactuaecknii oomeH. @otocuHTe3. XeMOCHHTe3. AHa3pOOHBIH
JHEpPreTHUECKUit 00MeH. AHa’poOHBIE OpraHu3Mbl. bposkeHue, aBTOTpo(HBIN 1 reTepoTpOdHBIN THIT MUTaHUs. AHA3POOHEIE
MHUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTUU. DTalbl SHEpreTunaeckoro oomMena. ['mukonus. buonornueckoe okucieHue,
WJIN KJIETOYHOE BIXaHUE
Tema 1.9. OcHoBHOe coiep:kaHHne 2
7Ku3HeHHBIH UK TeopeTnyeckoe o0yueHue: 2
KJIeTKH. MuTO3. Knerounsiii ukJ1, ero mepuoisl u peryisus. [leproast naTepdassl nx ocodeHHocTH. Jnd dhepeHnmanus KIeTKH U apecT OK 02
Meiio3 KJIETOYHOTO IIMKJa. JleJgeHue KieTku — MuTo3. CTaaun MUTO3a M IPOUCXOIIe pouecchl. KapnoknHes 1 IUTOKHHES. OK 04
Buonornueckoe 3HaueHue MuTo3a. Meio3 — peIyKuUMoHHOE AeseHue KieTku. Craauu Merio3a. Melio3 — 0CHOBa MOJI0BOrO
pasmHuosxenus. [ToBenenne xpomocoM B Meiio3e. Kpoccunrorep. buonorudeckuii cMbici Mero3a. DPQexThl Meitoza. Meiio3 B
KU3HEHHOM IMKJIE OPTaHU3MOB
Koutpoabnas pabora
2 cemecTp
Paznen 2. CTpoeHue U (PYHKIMH OPraHu3Ma 46
Tema 2.1. Conep:xanue 6
Crpoenne IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IEP:KAHME TEOPETHIECKOr0 00yYeHust 4 OK 02
OpraHusMa OpHokneTo4Hble opraHu3Msl. KoloHnanbHbe OpraHu3Mbel. MHOTOKIIETOUHBIE OpraHu3Mbl. B3anMocBs3b yacteit OK 04
MHOTOKJIETOUHOTO opranm3Ma. @yHkuua. OpraHsl ¥ CHCTEMBI OPTaHOB. AIAapaThl OPraHoB. | oMeocTa3 opraHmu3Ma 1 ero 4 IIK...

MoAACPKaHNUE B IPOLECCE KUBHEACATCIIbHOCTH.
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OyHKITMOHAIbHAS CHCTeMa OpraHoB. TkaHM pacTeHUi. TkaHU )KHBOTHBIX U YesioBeka. Opransl pacTeHuid. OpraHbl U
CHCTEMBI OPTaHOB KUBOTHBIX U YEJIOBEKA. 3HAYCHHUE OIOPHI, IBIKCHUS, MUTAHUS, ABIXaHUS, TPAHCIIOPTa BEIIECTB,
BBIICJICHHUSI, 3aIIUTHI. 3HAUCHUE MPOSIBICHUS Pa3APaXUMOCTU U PETYIIAINN

IIpakTHYecKHe 3aHATHA: 2
Teopus xoHanmpHO-cenekTHBHOTO MMMYyHHTeTa [1. Dpnmxa, .M. MeunnkoBa. MH(peKInoHHBIE 3200J€BAaHUS U ATIHIEMUSI. 2
Baxneiimme 3muaeMun B ICTOPUH YelloBedecTBa. BakuuHanus kak npoduinakTuka HHYEKIHOHHBIX 3a001eBaHHM.
[IpencraBienne yCTHBIX COOOLICHNH C PE3EHTALMEH, TOATOTOBICHHBIX 10 MIEPEYHI0 HICTOUHMKOB, PEKOMEH/I0BAHHBIX
MPENOoIaBATEIEM
Tema 2.2. Copep:xkanune 2
DopmbI IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME TEOPETHYECKOr0 00yYeHus 2 OK 02
Pa3MHOKeHus ®dopMel pa3MHOKEHHS opraHu3MoB. becrosoe u moioBoe pasMHoXkeHre. Bupl 6ecronoro pa3sMHOKEHHS: IPOCTOE K
OpPraHu3MoOB JISICHNE HaJIBOE, MOYKOBAHKE, Pa3MHOKEHHE CIIOPaMH, BET€TaTUBHOE Pa3MHOXKEeHHE, (hparMeHTaNns, KIOHUPOBaHHE. 2
IlonoBoe pa3MHOKEHHUE.
Tema 2.3. OcHOBHOE cojiep:KaHue 4
OHnTOrenes TeopeTnyeckoe o0yueHue:
KMBOTHBIX H I'ameTorenes y ;xuBoTHBIX. CriepMaTorenes3 u ooreHe3. CTpoeHHe MONOBBIX KIeTOK. OIUI0I0TBOpEHHE U SMOPHOHATIEHOE 2
YyeJsioBeKa pa3BuTHE XUBOTHBIX. [lapTeHoreHnes. OMOpuroreHes (Ha mpuMepe naHneTHuka). Ctagun SMOpruoreHes3a OK 02
IpakTHYeCKHE 3aHATHSI: 2 OK 04
Poct u pazButhe xuBoTHBIX. [TocTaMOproHansHbIN nepuo. [Ipsmoe u HenpsiMoe pa3suTHe. Pa3putue ¢ Mmeramopho3oM y
0eCII03BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX. CTauy MMOCTIMOPHOHAIIFHOTO Pa3BUTHSI Y )KHBOTHBIX U deoBeka. [leprombt
OHTOreHe3a yesoBeka. buonornyeckoe crapeHue u cMepthb. I'epoHTONOTHS
Tema 2.4. OcHOBHOE cojlep:KaHue 2
OHnTorenes TeopeTnyeckoe o0ydyeHue: 2 OK 02
pacreHuit I'amerodut u cnopodut. PasmHOkKeHNE U pa3BUTHE BoJopocieil. PasMHOXKeHNE 1 pa3BUTHE CIIOPOBBIX PACTCHUN. OK 04
Pa3zMHOXeHMe u pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuoasl oHTOreHe3a pacTeHui
Tema 2.5. OcHOBHOE cojlep:KaHue 2
OcHoBHBIE TeopeTnyeckoe o0ydyeHue: 2
TMOHSATHS TeHETUKHU I'eHeTnka Kak Hayka O HACJIEeICTBEHHOCTH M U3MEHYMBOCTH OPraHn3MOB. OCHOBHBIE T€HETHUECKNE TIOHATHUS U CUMBOJIBL. OK 02
I'en. 'enotun. @eHotumn. AnenbHble FeHbl. AJBTEPHATUBHBIC TPU3HAKU. JIOMHMHAHTHBIN U PELIECCUBHBIN PU3HAKU.
I'omo3zurora u rereposurora. Ynucras auaust. [ nbpunsl. OCHOBHBIE METOBI TEHETUKHU: THOPUIOTOTUUECKUMA,
IIUTOJIOTHYECKHE, MOJEKYIISIPHO-TEHETHYECKIE
Tema 2.6. OcCHOBHOe coiep:KaHne 4
3akoHOMepHOCTH TeopeTnyeckoe o0ydyeHue: 2 OK 02
HacCJICA0BaAHUA 3akoHOMepHOCTH 00pa3oBanus rameT. 3akoHbl [. Mengens: MonornbpunHoe ckpemnBanue. [IpaBuino 1oMMHUpOBaHUS!. OK 04
3aKoH eAMHOO0OPA3Hs MEPBOT0 MOKOJIEHN. 3aKOH pacIIeTyIeHHs Mpu3HaKkoB. L{uTonornueckrne 0CHOBBI MOHOTHOPHIHOTO K.

CKpCHINBAHUS. I'unote3a 4nCcTOTHI TaMeT. AHaJ'II/ISI/Ipy}OH_Iee CKpCIIMBaHUC. I[I/IFI/I6pI/I,Z[HO€ CKpCUINBaHUC. 3akoH
HC3aBUCHUMOI'0 HACJICAOBAHNS ITPU3HAKOB. HOJ'II/II‘I/I6pI/I,I[HOG HACJICAO0BAHUC U €ro 3dKOHOMCPHOCTHU
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HpO(I)CCCP[OHaJII)HO'Opl/IeHTI/II)OBaHHOC COoACpPKaHuE NMMPAKTHYCCKOI0o 3aHATUSA
Pemienue 3agau Ha OIpeaCJICHNUEC BEPOATHOCTH HACICACTBCHHBIX IMMTPU3HAKOB IIPpX MOHO-, 1U-, HOHI/IFI/I6pI/II[HOM u
AHAIMBUPYIOUICM CKPCHIMBAHUN Y UCJIOBCKA

Tema 2.7.
B3aumopaeicTrBue
Te€HOB

OcHOBHOE coj/Iep:KaHue

Teopernueckoe oGyueHue:

N>

I'enoTun kak uenocTHas cucremMa. MHOKECTBEHHOE JeCTBUE TeHOB. 1lneiioTponua. MHOKECTBEHHBIN aJlIeIn3M.
BzaumopeiicTBue amnenbHbIX TeHOB. KogoMunupoBanue. B3anmoeiicTBrue HealienbHBIX TeHOB. KOMITIIEeMEHTapHOCTb.
Ommcras. [loaumepnst

IpodeccnonaabHO-OPUEHTHPOBAHHOE CO/Iep:KAHNE MPAKTHYECKOT0 3aHATHSI:

Pemienne 3aa4 Ha ONIPCACIICHUC BEPOATHOCTU BOSHUKHOBCHH HACIICACTBCHHBIX IPU3HAKOB IIPH Pa3JIMYHBIX TUIIAX
B3aUMOICHCTBUS T'CHOB, COCTABJICHUEC I'CHOTUITMYCCKUX CXEM CKpCIIMBAHMS.

OK 01
OK 02

Tema 2.8.
CuenjienHoe
HacJIe[IOBaHHUe
NMPU3HAKOB

OcHOBHOe coiep;KaHne

TeopeTuyeckoe o0yueHue:

N

3akonsl T. Moprana. CuemieHHoe HacleJOBaHUE I'€HOB, HAPYIICHHUE CLEIICHUSI. XPOMOCOMHAs TEOPUS
HacJIeACTBEHHOCTU. ['eHeTHYeckoe KapTUpOBaHUE XPOMOCOM. Vconbp30BaHue KPOCCUHIOBEPA AJIsl COCTABIICHUS
TeHETHYECKUX KapT XPOMOCOM

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAePKAHHE MPAKTHYECKOr0 3aHATHS
Pemenue 3a/1a4 Ha OMpEACICHNUEC BEPOATHOCTH BOSHUKHOBCHUA HACICACTBCHHBIX ITPU3HAKOB IIPU CLUCIVICHHOM
HACJIC/IOBAHUH Y YEJIOBEKa

OK 01
OK 02
IK...

Tema 2.9. I'eneTnka
moJia

OcHOBHOe coep;KaHue

Teoperuueckoe o0yuyeHnme:

XpOMOCOMHEII MEXaHU3M OIPEACTICHHUS M0JIa. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI. | OMOTaMETHEIN U reTeporaMeTHBIN

noJ1. ['eHeTHyeckas CTpyKTypa oJIoBBIX XpoMocoM. HaclieoBaHne npu3HaKoB, CIEIUIEHHBIX C ITOJIOM

IIpodeccnonaILHO-OPHEHTHPOBAHHOE COAEPKAHHE MPAKTHYECKOr0 3aHATHS

Pemienne 3aa4 Ha OIPCACIICHUC BEPOATHOCTU BOBHUKHOBCHUS HACJICACTBCHHBIX IPU3HAKOB, CLHCIVICHHBIX C ITOJIOM,
COCTAaBJICHUC N'CHOTHUIIMYCCKUX CXCM CKPCUIVBAHUA

OK 01
OK 02

Tema 2.10.
I'eneTnka 4yenoBeka

OcHOBHOE CoACpKaHue

I

TeopeaneCKoe oﬁyqe}me:

N

Kapuorun genoBeka. MeTonbl H3ydeHHs TeHETUKH YeJIOBEKA: TeHealOTHIeCKHiA, OTM3HEIOBHIN, INTOTEHETUYECKUH,
OMOXMMHYECKUH, TOMYISIIIMOHHO-CTaTUCTHUeCKn. HacnencTBenHbie 3a001eBanns YenoBeka. | eHHbIe 1 XpOMOCOMHEIE
Oose3HM YenoBeKka. boiie3nn ¢ HacIeICTBEHHOM MPEAPACIIONIOKEHHOCTHI0. 3HAYCHUE METUITMHCKON TCHETHKH B
MIPEIOTBPAIICHNH 1 JICYCHUU TeHETHUECKUX 3a00JIeBaHMUI YeIoBeKa

IIpakTH4eckue 3aHATHSA:

Pemenne 3aaa4 Ha OIPCACIICHUC BEPOSITHOCTU BOBHUKHOBCHHS HACIICACTBCHHBIX IPU3HAKOB, C UCIIOJIb30BAHUEM METOA0B

TCHETUKH Y€JIOBEKA, COCTABJIICHUC I'CHOTHIINYCCKUX CXEM CKPCUIUMBAHUS. HpeZ[CTaBHeHI/Ie YCTHBIX COO6HICHI/H71 C
r[pe3eHTaLu/Ie171 O HaCJICACTBCHHBIX 3a00JIeBaHUAX YEIIOBEKA

OK 01
OK 02

Tema 2.11.

OcHoBHOE cofepkaHne

OK 01
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3akoHOMepHOCTH TeopeTuyeckoe o0yueHme: 2 OK 02
H3MEHYHBOCTH BsaumoneiicTBue renoTumna u cpepl npu GopmupoBanun peHoTuna. Mi3smMeHunBocTs Npu3HakoB. KauecTBeHHBIE U OK 04
KOJINUECTBEHHBIC TIPU3HAKH. BU/IbI N3MEHUMBOCTH: HACIICACTBECHHAS 1 HEHACIIECTBEHHAS.
3aKk0H TOMOJIOTHYECKHX PSIIOB B HacaeAcTBeHHON n3MenunBocty (H.M. Basuos).
MonpndrkannoHHast, win (eHOTUITHIeCKast I3MEHYHUBOCTE. Poib cpenbl B MoanukannnoHHOH n3MeHanBocT. Hopma
peakuuu npu3Haka. BapuannoHHsIl ps ¥ BapUallMOHHAS KpHBas. XapaKTepUCTHKA MOIU(PHUKAIMOHHON H3MEHYHBOCTH
Hacnencreennas, uiay reHOTUIIMYECKast ©3MEHUYMBOCTh. KOMOMHATHBHASL N3MEHUUBOCTD.
MyTanuoHHast '3MEHYUBOCTh. BUIbl MyTalMii: FT€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. I [purHBI BO3HUKHOBEHHS MyTalUil
IlpakTHyecKkue 3aHATHA: 2
Pemenue 3agau Ha onpeeneHne THIIA MyTallUK [IPH Tiepeade HacaeICTBEeHHBIX TPU3HAKOB, COCTaBIICHHE
TeHOTUITMYECKUX CXeM CKpPEIIMBAHUS
Tema 2.12. OcHoBHoOE cojiep:KaHne 4
Ceaexuus Teopernueckoe odydeHue: 2 OK 01
OpraHu3sMoB Cenexius Kak Hayka. MeTobl CeNeKIMOHHOM paboThl. ['eTeposuc u ero nmpuanHeL. IcKyccTBEHHBINH 0TOOP: MacCOBBIHA U OK 02
WHIMBUTy AJIbHBIA. DTarbl KOMOWHAIIMOHHOU cesiekinu. CopT, MopoJia, MTaMM.
IMpakTHyeckune 3aHATHS: 2
Pemrenue 3agau Ha onpezeracHne BO3MOKHOTO BOSHUKHOBEHHsI HACJIEICTBEHHBIX MPU3HAKOB 110 CEJIEKIINU, COCTaBIICHHE
T€HOTUITUYECKUX CXEM CKpPEIIMBaHUS
JAPK 2
BCEI'O 3a 1 u 2 cemecTp 80
3 cemecTp 34
Pasnen 3. Teopus 3BoJIIONNH 16
Tema 3.1. OcHOBHOE cojlep:KaHue 2
Hcropus TeopeTnyeckoe o0ydyeHue: 2
3BOJIIOIMOHHOIO [lepBble 3BOMIOIMOHHBIE KOHIIETINY. | pagyamiucTudeckas 3BomroronHas konnentwst JK.b. Jlamapka. [IBmkymne cuitst OK 02
yueHust spomonn. Kpearmonusm u tpanchopmmsm. Cucremarnka K. Jlunnes u e€ 3Hadenue it GOPMHUPOBAHUS UIEH IBOIIOIUH OK 04
[Mpeamnocbulkn BO3HUKHOBEHUS ITapBUHU3MA. JBOIIOIMSI BUAOB B prpoje. bopr0a 3a cymecrBoBanue. EctecTBeHHBIH
ot0op. JluBeprenmus npu3HakoB u BU000pa3zoBaHre. OCHOBHBIE MOJIOKEHHUSI CHHTETHYECKOH Teopuu 3Borormn (CTI).
Poub 3BONMONIMOHHON TeoprHu B OPMUPOBAHIH HAYYHOW KapTHHBI MUpa
Tema 3.2. OcHOBHOE cojlep:KaHne 2
Mukpo3BoJIonus TeopeTuyeckoe o0yuyeHue: 2
MUKpPO3BOMIOLUS U MaKPO3BOJIIOLHUS KaK 3Tarbl S3BOJIIOIMOHHOTO Mpolecca. ['eHeTnyeckrne OCHOBBI BOMIONKH. MyTanun 2 OK 02

Y KOMOHMHAIMH KaK dJIeMEHTapHbBIN dBOJOIMOHHEIN MaTepuai. [Tomynsius kak 3JieMeHTapHast €IMHUIA DBOJOIINH.
JBwwxkymiue cuitbl (akTopsl) 3BoMOIUH. MyTalMOHHBIH Mpoliecc ¥ KOMOWHATHBHAS U3MEHUYMBOCTE. MUTrpaIusl.
Wzonsimst nomynsimid: reorpaduyeckas (IpocTpaHCTBEHHAs ), Onoyoruyeckast (penpoLyKTHBHAS).
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EcTecTBeHHBII 0TOOP — HampaBJIsroIIHi (hakTop 3BOJrOIHKH. bopbba 3a cyliecTBOBaHHE KaK MEXaHU3M ICHCTBHUS
€CTECTBEHHOr0 0TOOpa B monyJsiusax. Bu u ero kpurepun (npusHaku). BugooOpa3oBaHue Kak pe3yIbTaT MUKPOIBOJIOIUN

Tema 3.3. OcHOBHOE cojlep:KaHue 2
Maxkpo3BoJonust TeopeTuueckoe o0yuyeHue: 2
MakposBomonus. @opMbl 1 OCHOBHBIE HanpaBieHust Makpodpomonwn (A.H. Cesepuos). [yt goctmkenuns 2 OK 02
OHosIorn4ecKoro mporpecca: apoMmopdo3, nanoaganTanys, oomas aereHepanus. MeToapl H3y4eHUs] MAKPOIBOIIOINHU. 3aKOH
3apojeinieBoro cxozctea (3akon K. Bapa). buorenerudeckuii 3akon (2. ['ekkenb, . Mromiep). OO1me 3akOHOMEPHOCTH
(TIpaBmMITa) PBOJTFOITIH
Tema 3.4. OcHOBHOe cojiep:KaHne 4
Bo3nunkHoBeHHne 1 TeopeTnyeckoe o0ydyeHue: 4
Pa3BUTHE KU3HHU HA I'noTe3sl U TEOpUH BO3HUKHOBEHNS JKU3HU Ha 3eMIIe: KpeallMOHU3M, CaMOIIPOM3BOJIbHOE (CIOHTaHHOE) 3apOXKACHUE, 2
3emute CTaIFiOHAPHOE COCTOSHUE, TaHCTIepMus, Onoro33. Hayano opraamyeckoii sBomonnu. [losBieHrne nepBhIX KIETOK.
OBoNIOIM MeTaboII3Ma. DBOIIOIH MEPBBIX KIeTOK. [IpokapnoTsl u sykapuoThl. [IponcxokieHne MHOTOKIETOUHBIX OK 02
OpraHu3MoB. BO3HHMKHOBEHUE OCHOBHBIX LIAPCTB 3YKAPUOT. OK 04
OcHOBHBIE YCPThI SBOJIOIWHU PACTUTCIILHOIO0 MHpaA. OcHOBHBIE YCPTHI 3BOJIIOIMHA )KUBOTHOI'O MHpa
IIpakTH4ecKkue 3aHATHA: 2
IIpeacraBieHue yCTHOrO COOOIIEHHS U JICHThI BPEMEHH 10 OCHOBHBIM 3TallaM BO3ZHUKHOBEHHS U Pa3BUTHA )KUBOTHOTO U
PaCTUTCIBHOTO MHUPaA, TOATOTOBJICHHBIX 11O NEPCUYHIO UICTOYHUKOB, pPEKOMCHAOBAHHLIX IMPEIIOJaBaTCICM
Tema 3.5. OcHOBHOE cojlep:KaHue 4
IIpoucxo:xxaenue Teoperuyeckoe o0yuyeHue: 2
Yye0BeKa — AHTpoMoorus — HayKa o yenoBeke. CrucTeMaTnieckoe NojIoKeHue deaoBeka. CXOICTBO YesIOBeKa ¢ JKUBOTHBIMH.
AHTPOIIOTCHE3 OTin4us YyejioBeKa OT )KUBOTHBIX. HpHMOXO)KI[eHI/Ie 1 KOMIUJICKC CBA3aHHBIX C HUM ITPU3HAKOB. Pa3BuTHe rojJoBHOT0 MO3Ta 1
BTOPOH CUTHAJIBHOU cucTeMbl. COOTHOIIICHNE OUOJIOTUYECKUX U COIMATIBbHBIX (AKTOPOB B aHTPOIIOTCHE3E OK 02
OCHOBHBIE CTa/IU aHTpoOIOreHesa. Jpruonurekn — NpeiKky YeIoBeKa U 4eI0BeKooOpasHbIX 00e3bsH. IIporoanTpomn — OK 04
NpEeIECTBEHHHUK YelloBeKa. ApXaHTpoIl — ApeBHeH N yenosek. [laneoantpon — npeBHuii uenosek. Heoantpon — uenosex
COBPEMEHHOT'0 THIIa. DBOIIOIHSI COBPEMEHHOTO YeJIOBEKa.
Yenoseueckue pacbl. OCHOBHbIE OOJIBIINE PAChl: €BPONEONIHAS (€Bpa3uiicKas), HErpo-aBCTPaJIOUAHAs (SIKBATOPHUANIbHAS),
MOHTOJIONJIHAs (a3MaTcKo-aMepuKaHckas). Bpemst 1 MecTo BO3HHKHOBEHHS YesIOBeUeCKHX pac. ENMHCTBO yenoBedeckux pac
IpakTHyeckne 3aHATHS: 2
Bpems u myTu pacceneHus denoBeka 1o raneTe. [[prucrnoco0IeHHOCTh YelloBeKa K Pa3HbIM YCIOBHUAM cpefibl. Brusiaue
reorpaduueckoi cpeasl Ha MOPQOIOTHIO M (YU3NOJIOTHIO YeTIOBEKa
3amura JICHT BpeMEHH W MEHTAJIbHBIX KapT B (popMaTe yCTHOrO COOOIIEHHS, TIOATOTOBICHHBIX 110 MEPEYHIO HICTOYHHUKOB,
PEKOMEHJIOBAHHBIX TPETIoJIaBaTeeM
KonTpoabnas T 2
€OpEeTUYECKUE aCTIeKThI SBOJIFOIMHU JKU3HU Ha 3emiie
padora
Pa3nen 4. xoJiorust 26
Tema 4.1. | OcHoBHoOe coiep:KaHNe 2 OK 01
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JKoJIoTHYeCKHe TeopeTuyeckoe o0yueHme: 2 OK 07
(akTopsI U cpeanl Cpenpl 00MTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/AYIIIHASI, TOYBEHHAs, BHYTpHOpraHu3MeHHas. OU3NKO-XUMUUECKUE
SKU3HU 0coOeHHOCTH cpes 00uTaHus oprann3MoB. [Ipucnocobnenns opraHu3MOoB K KU3HH B pa3HbIX cpenax. [lonstue
skonorndeckoro (akropa. Kimaccndukanms sxonorudecknx gaxtopos. [IpaBuno muanmyma FO. JInbuxa. 3akon
tonepantHocTH B. Illendopma
Tema 4.2. OcHOBHOE cojlep:KaHue 4
Tonmyasiuus, Teoperndeckoe ofydeHne: 2
coo01ecTBa, OKOJIOrn4ecKasi XapakTepUCTUKA BUIA U MOITYJSIIMN. DKOJIOIHYecKas HUIIA BUAA. DKOJIOIMUECKHE XapaKTEPUCTHKH
IKOCUCTEMBI nomryssnuu. CoobiecTBa u sKocucTeMbl. bruonenos u ero ctpykrypa (B.H. Cykades). CBsizu Mex Iy opraHU3MamH B
ononenosze. CTpyKTypHBIE KOMIIOHEHTHI SKOCHCTEMBI: MTPOAYLIEHTHI, KOHCYMEHTHI, peAyLIeHTh. KpyroBopoT BemecTs 1 MOTOK
SHEPruu B 9KocucTeme. Tpoduueckue ypoBHU. OK 01
AHTpOTIOTEHHBIE 3KOCUCTEMBI. ATpO3KOoCcHCTEMBI. OTINYHNS arpOPKOCUCTEM OT OHOTEOIIEHO30B. Y POOIKOCHCTEMBI. OK 02
OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM OK 07
IMpakTHyeckne 3aHATHS: 2
Tpoduueckue nienu u cetr. OCHOBHBIC TIOKA3aTENN SKOCUCTEMBI. brioMacca u mpoayKius. DKOIOTHIECKUE TUPAMUIBI
yrcen, buomaccsl 1 sHeprun. [IpaBuiio nupamunel SHEPrum.
Penrenne nmpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aaHUH 10 MEPEHOCY BEIIECTBA U SHEPTHU B SKOCHCTEMAX C
cocTaBiieHHe TpopHuyecKHX Lenel U MupaMu OMOMacchl U SHEPTUU
Tema 4.3. OcHOBHOe coep;KaHue 4
Buocdepa - TeopeTuyeckoe o0yueHue: 2
rj100ajabHas Buocdepa — xuBas odonouka 3eminn. Pazsutue npencrasnennit o buocepe B tpynax B.U. Bepnanckoro. O6nactu
IKOJIOTHYecKast ouocgepsl u €€ cocran. JKuBoe BemecTBo 6nochepsl U ero GyHKIUH OK 01
cucrema 3aKOHOMEPHOCTH cymiecTBoBaHuUs Onoceprl. OcobeHHocTn buocdepsl Kak rinodanbHON 3KocUucTeMBl. [JlnHamuueckoe OK 02
paBHOBecue B Ouocdepe. PutmuaHoCTh siBieHuil B 6nocdepe. KpyroBopoTs! BemecT 1 OMOr€0XUMHYECKHE LIUKIIBL. OK 07
I'moGanbHBIE SKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH M ITYTH HX PEIICHHS
IMpakTHyeckune 3aHATHS: 2
Perenue nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aa4 Ha ONpe/esieHHE TUIOLa i HACAKACHUH I CHHKCHUS
KOHLIEHTPALMHK YTJICKHCIIOrO Ta3a B aTMoc(epe CBOEro peruoHa MpoXKHBaHUSI
Tema 4.4. OcHOBHOE cojlep:KaHue 6
Bausinue TeopeTndeckoe o0yyeHue: 4
AHTPONOTeHHBIX AHTpOIIOTeHHbIE BO3/ICHCTBUS Ha OHocdepy. 3arpsisHeHUs Kak BHJ aHTPOIIOT€HHOT0 BO3ACUCTBHS (Xumuueckoe, OK 01
¢axTopos Ha pusuueckoe, Guonoeuueckoe, OMxo0bl NPOU3EOOCMEA U Nompedienys). AHTPOTIOTeHHBIC BO3ACHCTBHS Ha aTMochepy. OK 02
onocdepy Bo3zaeiictBust Ha runpochepy (3aepsasnenus u ux ucmoynuxu, ucmoujerusi 6oo). Boznewctsus Ha mutocdepy (oecpadayus OK 04
noY8bl, 8030elicmaiue Ha 2opHble NopPodd, Hedpd). AHTPOIIOTCHHBIE BO3JCHCTBIS HA OMOTHIECKHE Co00IIecTBa (1eca u OK 07
pacmumeinvhvle COOOWECMBA, HCUBOMHBI MUD) IIK...
IIpodecconaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe MPAKTHYECKOr0 3aHATHSI: 2

Penienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUN 110 COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO PETMOHA
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IIPOKUBAHUA

*B ToM ymnc/ie Ha BHIOOP 00pa3oBaTeJbHON OPraHN3aluM:

HpaKTI/IKO-OpI/IGHTI/II)OBaHHOG 3aaHuC pacycTa BOZ[OHOTpe6H€HI/IH HACCJICHHOI'O ITYHKTA

4 cemecTp 40
Tema 4.5. OcHOBHOE cojiepKaHNe 10
Biusinue TeopeTnyeckoe o0yuyeHue: 4
couMAaIbHO- 3110poBbe U ero cocranstoniye. DakTophl, MONOKHUTEITEHO U OTPUIATENBHO BIUSIONINE HA OPraHU3M YelloBeka. BpeHbie 2
IKOJIOTHYECKUX MPUBBIYKY: TOCTEACTBHS U npodunakTuka. [Ipobiema TeXHOTeHHBIX BO3IEHCTBUI Ha 310POBBE YEIOBEKa
(akTOopoB Ha (27eKTpOMAarHUTHBIE TIOJIsI, OBITOBAs! XMMHS1, U30BITOYHBIE ITYMBI, pafiuanys U T.11.). AJanTanys OpraHu3Ma 4enoBeKa K
310POBbE YeJI0BeKa | aKkTOpaM OKPYXKAIOMIEH Cpebl. 3allUTHBIE MEXaHU3MbI OPTaHU3Ma YeJI0BeKa. 3/I0POBhE U PaOOTOCTIOCOOHOCTB.
[MpuHIMITEL HOPMUPOBAHUS 3I0POBbecOeperamero nopeacHus. Gusndeckas akKTHBHOCTD U 3JI0pOBbe. [ pymibl 2
310POBbAI. OCHOBBI 3aKajMBaHusl. BHOXUMHUYECKHE aCIIEKThI paoroOHaJIbHOI'O IMTUTAaHHA. HpaBI/IHa 6C3OH3CHOFO HCIIOJIB30BaHUA
OBITOBBIX MPHUOOPOB M TEXHUUECKUX YCTPOUCTB
IIpakTH4yecKkue 3aHATHS: 4
OrnpezeneHne CyTOYHOTO parfioHa MUTAHUS 2
Co3zanne MHANBUIYATLHON MAMSITKH 110 OPraHU3allii PAIMOHAIBHON (PU3NUECKON aKTHBHOCTH 2 OK 02
IIpodeccHOHATBLHO-0PHEHTHPOBAHHOE COepPKAHNE JTA00PATOPHOIO 3aHATHS 2 OK 04
*B TOM 4mcJie Ha BLIGOP 06pa30BaTe/ILHOI OpPraHu3aluu: OK 07
B kauecTBe TPUTTEPOB CHMKAIONINX PA0OTOCIIOCOOHOCTH HCIOIh30BAThH YCIOBUS OCYIIECTBICHUS MPOGECCUOHATBHOM 1IK...
JEeSITeIbHOCTH: IIYM, TeMIeparypa, Gusndeckas Harpy3Ka u T.1.
IMpodeccnonanbHO-OPHEHTHPOBAHHOE cO/iep:KaHue (coiep:KaHNe MPUKJIATHOTO MOTYJIs)
Pa3nen 5. BuoJiorusi B :Ku3HU 8
Tema 5.1. Coaepxanue 4 OK 01
Buorexnosoruu B Teopernueckoe odyuenmue: 2 OK 02
AKH3HHU KaK/10T0 BroTexHOIOrHs Kak Hayka U mpou3BoaAcTBO. OCHOBHBIC HAMIPABICHHUS COBPEMEHHOM OMOTEXHOIOTHH. MeTO TbI 2 OK 04
oroTtexHonoruu. OOBEKTH OMOTEXHOJIOTHU. DTHKA OMOTEXHOIOTHUSCKHX M TeHETHYECKHUX dKCIIEpUMEHTOB. [IpaBuiia moucka
Y aHAIM3a OMO3KOJIOTHYECKON HH(DOPMAIMK U3 Pa3InIHBIX HCTOYHUKOB (HAy4YHAs M yueOHO-HAYYHAS IUTeparypa, CpeacTBa
MaccoBoy nH(popmanuu, cetb IHTepHET U Apyrue)
IMpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE MPAKTHYECKOT0 3aHATHSI: 2
Keticel Ha aHanu3 nHGQOpPMALIMU O HAYYHBIX JOCTHXECHHUSIX B 00JIACTH T€HETUYECKUX TEXHOJIOTUH, KIIETOUHOW HHXEHEPHH,
MHUIIEBBIX OMOTEXHONOrMi. 3almTa Keiica: mpeJIcTaBIeHNe Pe3yIbTaTOB PELICHHUS KeHCOB (BBICTYIUICHHE C PE3CHTAIMEN)
Tewma 5.1 oOsi3aTenbHA ISl U3YYEHHS CTYACHTaMH BeeX npodeccrii/crenualbHOCTeH
Tema 5.2.1. Conepxanue 4 OK 01
Buorexnonornu B IlpakTHyecKkue 3aHATHA: 4 OK 02
MeAuIUHe U Pa3Butie 6MoTEXHONIOrMH B 001aCTH MEAUIMHLI U (papMalluy 1 IPUMEHEHHE UX B )KU3HU YEJIOBEKa, TIOUCK U aHaJIH3 2 OK 04
(bapmamuu MHQOPMaLIMK U3 Pa3IMYHBIX HICTOUYHUKOB (Hay4yHas U yueOHO-Hay4Has JIMTepaTypa, CpelicTBa MacCOBOH MH(GOpMALUH, CETh IIK...
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HHTepHET U npyTHe)
Keticel Ha aHamu3 nHGOpPMAIMK O PA3BUTUH OMOTEXHOJIOTHIA B MeAMIIUHE U (papmaryu (TI0 TpyIIam)

3ammra keiica: [IpencraBieHne pe3yabTaToOB PEIICHHUS KEHCOB (BBICTYIICHUE C MPE3CHTAINEH) 2
Tema 5.2.2. Conep:xanue 4 OK 01
BbuoTtexHosiorum u IIpakTHyecKue 3aHATHS: 4 OK 02
JKHUBOTHbDIE Pa3Butie 6MOTEXHOIOTU € UCIIOIB30BAHUEM KUBOTHBIX, IPUMEHEHHE IPOIYKTOB OMOTEXHOIOTUH B KHU3HU YEIOBEKa, 2 OK 04
TIOWCK ¥ aHaU3 MH(OpMAIMU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U yueOHO-HaydHas TUTEepaTypa, CpeACcTBa MaCCOBOM IIK...
nH(pOopMaIy, ceTh IHTEpHET U ipyTHe)
Keiicel Ha aHaM3 nH(GOPMAITHH O Pa3BUTHH OMOTEXHOJIOTHI C CHOIH30BAHMEM YKHBOTHBIX (ITO TPyIIaM)
3ammra keiica: [IpencraBieHne pe3yabTaToOB PEIICHHUS KEHCOB (BBICTYIUICHUE C MPE3CHTAINE) 2
Tema 5.2.3. Conepmaﬂne 4 OK 01
Burorexno.ornu u IIpakTHyeckune 3aHATHS: 4 OK 02
pacrenus Pa3BuTHE OMOTEXHOJIOTHII C HCIIOB30BAHUEM PACTEHUH, TPUMEHEHUE MPOAYKTOB OMOTEXHOJIOTUH B YKH3HU YEIOBEKa, 2 OK 04
MIOWCK M aHaU3 MH()OpMALMHU U3 Pa3IMUYHBIX HCTOYHMUKOB (Hay4Has U yuyeOHO-HaydHas JTUTEpaTypa, CPEeACTBA MaCCOBOM IIK...
uHpOopMaIy, ceTh IHTEpHET U IpyTHe)
Keificpl Ha aHanu3 nHGOPMAIIUK O Pa3BUTHN OMOTEXHOJIOTHI C HCIOIB30BaHHEM PACTEeHHUH (110 Tpynmnam)
3ammra keiica: [IpencraBiaeHue pe3yabTaTOB pelIeHNs KEHCOB (BBICTYIUICHHUE C ITPE3EHTAIUEH) 2
Tema 5.2.4. Conep:xanue 4 OK 01
Buorexnosornu B IIpakTH4ecKkue 3aHATHA: 4 OK 02
NPOMBIILJIEHHOCTH Pa3BuTHE MIPOMBILLIEHHON OMOTEXHOJIOTHI U €€ TIPUMEHEHHUE B )KU3HH YEJIOBEKA, IOUCK M aHAIN3 UHPOPMAIIUK U3 2 OK 04
Pa3InYHBIX HCTOYHUKOB (Hay4Hasi 1 yueOHO-Hay4HAas TUTeparypa, CpeAcTBa MaccoBO HHpOpMalun, cetb MIHTepHeT 1 IIK...
JpyrHe)
Keiicpl Ha aHan3 HHGOPMALIUK O Pa3BUTHH NPOMBIILICHHOH OMOTEXHOIOrHH (110 IPpyIam)
3amuTa keiica: [IpenctaBienue pe3ybTaTOB pelIeHus KeCOB (BBICTYIIJICHHE C MPE3eHTAINe) 2
Tema 5.2.5. Conepxanue 4 OK 01
Counanbho- IIpakTHYecKHe 3aHATHS: 4 OK 02
ITHIECKHE ACHEKThbI OTHYECKUE aCIEeKThI Pa3BUTUS OMOTEXHOJIOTHI M TPUMEHEHUE UX B H3HM YEJI0BEKa, IOUCK M aHAN3 HH()OpMaLUHU U3 2 OK 04
Ouorexnoormii Pa3IMYHBIX HCTOYHUKOB (HaydHas ¥ y9eOHO-HayYHAs JTUTepaTypa, CPEeACTBA MacCOBOH MH(OpManuu, ceTb HTepHeT 1 IIK...
Apyrue)
Keiicpl Ha aHanu3 nHGOpPMAUK 00 3THYECKUX aCMEKTaxX pPa3BUTHsI OMOTeXHOIOruil (10 Trpynmnam)
3ammra keiica: [lpencraBieHne pe3yabTaToB PELICHHUs] KEHCOB (BBICTYIUIEHHE C MPE3CHTALMEH) 2
OcHoBHoOe coiep:kaHne
Pa3nen 6. Buoskoaornyeckue uccjieaoBaHusi 14 OK 01
Tema 6.1. OcHoBHoOe coiep:KaHNe 4 OK 02
OcHOBHBIE METO/IbI Teoperuyeckoe o0yuenune: g OK 04
010IKO0JIOrHIECKUX Hayusblii MeToa. MeTopl OM03KOJIOTHYECKUX MCCIEJOBAHMIA: OJIEBbIE, Ta0OPAaTOPHbIE, YKCIIEPUMEHTAJIbHBIE. 2 OK 07
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HCcJe0BaAHUMI

MOHUTOPHHT OKPY>KAIOIICH CPeIbl: TOKATHHBINA, PETHOHAIBHBIN U TI100aTbHBIHA
MeTo bl TTOMCKA, aHAJIN3a U 00pabOTKK WHGOPMAIIMH O MPOCKTE B PA3IMYHBIX HCTOYHHKAX

Tema 6.2.
BuojkoJiornueckui
IKCIEPUMEHT

OcHoBHOE coiep:KaHne

10

IIpakTH4yeckoe 3aHATHE

00630p TeM yueOHO-HCCIIeT0BATENILCKUX MTPOEKTOB. BEIOOp yueOHO-HCCIIeIOBATEIHCKOTO MTPOSKTA U3 TIPENIOKEHHBIX.
DopMypoBaHUE KOMAH/BI IPOEKTA. AJTOPUTM BBITIOJTHEHUS IPOEKTA.

Kaxnas rpynna BeIOMpaeT OAWH U3 BAPHAHTOB y4eOHO-UCCIIEIOBATEILCKUX IPOCKTOB:

OrneHka KauecTBa aTMOC(HEPHOTO BO3IyXa
OrneHKa KadecTBa TIOYB METOIOM (PUTOTECTHPOBAHUS
OneHKa KauecTBa BOJ MOBEPXHOCTHBIX BOAOEMOB T10 OPTraHOJIENTHYSCKUM U (PU3UKO-XMMHUYECKUM CBOMCTBaM
Bnusinue ITAB Ha pocT 1 pa3BuUTHE CEMSH BBICUINX PaCTECHUM
BnustHue coneBoro 3arpsi3HeHUs. Ha POCT U Pa3BUTHE CEMSH BBICIIUX PACTCHUI

Hepebzu 9Man 8bINOAHEHUs NPOEKmMa.

O0ocHOBaHNE aKTyaJbHOCTH BBIOpaHHOH TeMbl. BrIsiBIIeHHE MPoOIeMbl ncce1oBaHus, (POPMYIHPOBAHHE THIIOTE3HI.
Br16op metonoB uccnenoBanus. Beroop Touek orbopa mpob Ha TeppuTopHuu nccienoBanud. [loctaHoBKa mieseil u 3a1a4d
uccnenosanus. Onpeznenenue GopMbl IPEACTaBICHUS PE3YIbTAaTOB HccienoBaHus. OnpeneneHue ITaroB U COCTaBICHNE
TUTaHa MCCIICAOBaHUS

agrwdE

l'[paRanecm/le SAHATUSA

3amura npoekra. [IpencraBnenne pe3yabTaToB BHIOTHEHUS Y1eOHO-UCCIEA0BATEIBCKIX MPOEKTOB (BBHICTYILICHHE C
Mpe3eHTannen)

OK 01
OK 02
OK 04
OK 07

IIpomMe:kyTOUHAs aTTEecTalus

Bcero:

154
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3. YCJIOBUA PEAJTU3ALIUN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. Jlna peanu3anmuM NPOrpaMMmbl JUCHUIUIMHBI NPeIyCMOTPEHbI
cieaylolye crnenuajbHble moMenenusi: kabuHet «buonorun», ocHaIEHHBIHI
CHelMaIbHbIM 000PYI0BAHUEM.
Texnuueckue cpeocmea o00yueHus. KOMIIBIOTED C YCTpOWCTBaMHU
BOCIIPOMU3BEJCHUSI 3BYyKa, TMPUHTEP, MYyJIbTUMEIUA-TIPOEKTOP C OSKPaHOM,
MYJIBTUMEIUIHAS TOCKA, YKa3Ka-TIPE3CHTEP IS TPE3CHTAIUH.
QOoopyoosanue yuebnozo kabunema:
—IIOCaI0YHBIC MECTA M0 KOJIMYECTBY O0YJarOITHXCS;
—pabouee mecto nipenonaBatesis (1);
—y4e0HO-METONYECKUN KOMIUIEKT «bromorusy.
—HarJIsIHbIe TOCOOUsI (KOMILUIEKTBI Y4€OHBIX TaOJUII, MJIaKaThl, TOPTPETHI
BBIJIAIOIIUXCSI OUOJIOTOB);
—APM 1151 XUMHYECKUX UCCIEAOBaHUM JIJIsl TPero/iaBaTers,
—APM s XUMHYECKHX  HCCIAEAOBAaHMM I OOydYarolIuxcs
(IBYyXMECTHOE),

—JI0CKa TOBOpPOTHas Oernasi, MapKepHasi,

—aBTOMATHU3UPOBAHHOE pabouee MECTO I XUMHUYECKUX HCCIICIOBAHUIM
J1s1 00y4aromuxcst (JIByXMECTHOE),

—XUMHUYECKas MOCy/Ia,

—1kad nmadopatopubiil Ay nokymenton HIJIJI/T,

—tmkad ans xpaneHus madopatoproi nocyast HIJXJIIT-102,

—tmkad ans xumudeckux peaktuBos HIJ1X-300,

—KOMIIJIEKT TaOJIHII IT0 BCEMY KypCy OpTraHUYECKON XHUMHH,

—ydeOHas MeOerb Ha 34 ToCaI0YHBIX MECTA.

—OnbMoTeuHbIi (POHI.

B Oubnumoreunsrii  ¢GoHA BXOIAT YYEOHHKH, Y4€OHO-METOIMYECKHE
koMmmuiekTel (YMK), obecrnieunBaromnye OCBOCHHE YYE€OHOW JUCIUILIMHBI
«buosorusy».

3.2. UudopmanuonHoe odecnevyeHne o0yueHusi

Ocnogenble ucmouHuKu:

1. buonoruss g npodeccuit U CHEUUAIBHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOro mnpoduiell : y4eOHMK IJisi CTYJEHTOB YUYPEXKJICHUU
cpeadero mnpodeccuonansHoro obpazoBanus / B.M. Koncrantunon, A.Tl.
Pe3anoB, E.O. ®aneeBa; nox pen. B.M. Koncrantunosa. - 5-e uzg., crep. -
M.:U3narensckuii nentp "Akagemus', 2018. -336 c.

2. MawmonToB, C.I'., O6mas 6uomnorus : yaueonuk / C.I'. MamonTos, B.b.
3axapoB. — Mocksa : KnoPyc, 2022. — 323 c.

https://book.ru/book/943212

3. buomnorus. 10 kiacc : 6a30Bblid ypoBeHb : yueOHuk / B.A. Ilaceunuk,
A.A. Kamenckuii, A.M. Pybnos; pen. B.B. Tlaceunnk .— 5-¢ u3m., crep. —
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https://book.ru/book/943212

Mockga : IlpocBemenne, 2023 .— 225 c. : un. — (JIuHusa xu3Hu) .— ABT.
ykazaHbl Ha obOopore TuT. J. — ISBN 978-5-09-103624-4 .— URL:
https://lib.rucont.ru/efd/838849

4. buonorusa. 11 kmacc : 6a30BbIii ypoBeHb : yueOHUK / B.B. [laceunuk,
A.A. Kamenckuii, A.M. Py6mos; pen. B.B. Ilaceunnk .— 5-¢ u3ma., crep. —

Mockga : [IpocBemenune, 2023 .— 273 c. : uin. — (Jluausa xu3HU) .— ABT.
ykazaHbl Ha o6opore TuT. J. — ISBN 978-5-09-103625-1 .— URL:
https://lib.rucont.ru/efd/838850

5. buonorms. 10 kmacc : yrayOna€HHBIA ypOBEHb : Y4YEOHUK ISt

obmieoOpaszoBar. opranuzammii / B.B. ITlaceunmk, A.A. Kamenckuii, A.M.
Py6uoB; pea. B.B. Ilaceunuk .— 4-e uza., crep. — Mocksa : [IpocBenieHue,
2022 .— 337 c. : wn. — (JIunus xu3Hn) .— ABT. yKa3aHbl HA 000pOTE THUT. J.;
Nznanne B pdf-dhopmare. - Tekct : anekrponnsiii .— ISBN 978-5-09-101680-2
— ISBN 978-5-09-087485-4 .— URL.: https://lib.rucont.ru/efd/838853

6. buonorms. 11 xmacc : yriayOn€HHBIM YpOBEHb : YYE€OHUK IS
obmeoOpazoBar. opranmzanuii / B.B. Ilaceunmk, A.A. Kamenckuii, A.M.
Py61oB; pen. B.B. Ilaceunuk .— 4-e¢ uzn., crep. — Mocksa : [IpocenieHue,
2022 — 321 c. : wn. — (JIunusg xu3Hu) .— ABT. yKazaHbl Ha 000pOTE THUT. J.;
N3nanue B pdf-dhopmare. - Tekct : anekrponnsiii .— ISBN 978-5-09-101681-9
— ISBN 978-5-09-087486-1 .— URL.: https://lib.rucont.ru/efd/838854

Jlonoanumensvhole UCMOYHUKU:

1. Mycradun, A.I'., buonorus : yueonuk / A.I'. Mycradun, B.b. 3axapos.
— Mocksa : KnoPyc, 2022. — 423 c.

https://book.ru/book

2. [Tapmrytuna JI.A. EctecTBo3Hanue. buonorus : yaeOHUK AJi1 CTYIC€HTOB
yupexaeHuii cpennero npod. oopazosanus /JILA. [lapmrytuna. - 2-e usm., cTep.
- M.: U3narenbckuii uentp "Akagemusa", 2020. - 352 c. -

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS
OBHIEOBPA3OBATEJBHOU JTUCIUITJINHBI

KoHTpoJIb ¥ OlleHKA PAaCKPBIBAIOTCA YEpE3 NUCIUIIIIMHAPHBIE PE3YJIbTATHI,
YCBOCHHBIC 3HAHUS U MPUOOPETEHHBIE CTY/IGHTAMU YMEHUS, HallpaBJIEHHbIC Ha
dbopmupoBaHue 00X U MPO(HECCUOHATBHBIX KOMIIETEHIIUM.

Oo0wmasn Pa3nen/Tema Tun oneHOYHBIX MEePONPUATHI
KOMIIeTe
HIUSA
Pa3nea 1. Knerka — KonrtpomnbHas padora «MoJeKyspHbIi ypOBEHb
CTPYKTYPHO- OpraHU3aIy >KUBOT 0
(pyHKIMOHA/ILHAS eANHULA
KHBOI0
OK 02 buonorus xak Hayka. 3anosHeHne TaOIHIIBI C OTTMCAHUEM METOJIOB
OO1m1ast XxapakTepUCTHKA MUKPOCKOIIUPOBAHMS C UX IOCTOMHCTBAMH U
KHU3ZHU HEJOCTATKaMHU.
3anonHeHue Tabauibl «BKiax ydeHbIX B pa3BUTHE
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onomorum»
3anonHeHne CPAaBHUTEIHHOM TaOIHUIIBI CXOJICTBA H
pa3IMynii )KHUBOTO U HE )KUBOTO

OK 01 CtpykTypHO- OuenuBaemasi AUCKYCCHS 110 BOIPOCAM JIEKIIUU
OK 02 | dbyHKUIMOHATBHAS Pa3paboTka MEHTaJIBHOW KapThl MO KJIACCH(PUKAITNH
OK 04 | opranusanus KJI€TOK KJIETOK U UX CTPOEHHUIO HA IIPO- U DYKAPUOTUYECKUX U 10
LapcTBaM B MUHU TpYMIax
Brimonnenue u 3ammra 1abopaTopHbIX padoT:
«CTtpoeHue KIeTKH (pacTeHHUs, )KUBOTHBIE, TPHUOBI) 1
KJIETOUYHBIE BKJIIOUEHUS (KpaxMmall, KapOTUHOMIbI,
XJIOPOIUIACTHI, XPOMOILIACTHI)»
[IpakTuueckoe 3anarue. IlpencraBienne ycTHbIX
COOOIIIeHUH C Mpe3eHTaluel, MTOArOTOBICHHBIX 110
IIEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX
npernojaBaTesieM
OK 01 CtpykTypHO- OpoHTAIBHBIN OITPOC
OK 02 |dyHKUMOHATBHBIE (PAKTOPHI Pazpabotka rioccapus
HACJIE/ICTBEHHOCTHU Pemenue 3a1ay Ha onpe/eieHrne moCae10BaTeIbHOCTH
HYKJIEOTH/I0B, aMUHOKHCIIOT B HOPME U B Cllydae
W3MEHEHHUs MocliefoBaTenbHOCTH HykIeotuaoB JJHK
OK 02 OOmeH BelecTB u OpoHTaIBHBIN OMPOC
MIpeBpaleHIe SHEPTUHU B 3anoiHeHue CPaBHUTEIBHOM TaOIUIBI XapaKTEPUCTHK
KJIETKE TUIIOB OOMEHA BEILIECTB
OK 02 JKW3HEHHBIN UK KIETKU. OO6cyx1eHre o BoIpocam JIEKIUH
OK 04 | Muto3. Meiio3 Pa3paboTka JeHThl BpeMEHH )KU3HEHHOTO ITUKJIa
Pa3nea 2. Ctpoenue u Konrponsnas padora “Ctpoenue u GpyHKIIH
(pyHKuuM opranusma opraHuszma’”’
OK 02 CtpoeHue opranuzma OueHnBaemasi JUCKYCCUS
OK 04 Pa3paboTka MeHTalnbHOM KapThl TKaHEH, OpraHoB U
CHUCTEM OPraHOB OPraHU3MOB (pacTEHUs, )KUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTePUCTUKON UX (PYHKIHN
OK 02 @opMBI pa3MHOKECHUS @poHTaIBHBIN OIIPOC
OpraHu3MOB 3anonHeHue TabIuIbl ¢ KPATKOM XapaKTepUCTUKON U
npuMepaMu GOpM pa3MHOKEHUST OPraHU3MOB
OK 02 OmnTorenes pacreHui, Pazpa0oTka J€HTbI BpEMEHHU C XapaKTEPUCTHKON HTAIOB
OK 04 [>kMBOTHBIX M U€JIOBEKA OHTOTE€HE3a OTJEIBbHON IPYIION )KUBOTHBIX M YEJIOBEKA
110 MUKpOTpynam
Tect/onpoc
CocraBiieHne )KM3HEHHBIX LINKJIOB PACTEHUH 11O
otaenaM (MOXOBH/IHbIE, XBOIIIEBUIHBIE,
MallIOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH Pa3pabotka rioccapus
OK 04 | macimegoBaHUS @pOoHTANBHBIN OIIPOC

Tect o Bompocam JeKIUU

Pemenue 3aau Ha onpeeneHne BEpOITHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPU MOHO-,
JTU-, TOJIMTHOPUTHOM M aHAJM3UPYIOLIEM CKPEIUBaHUH,
COCTAaBJICHHUEC I'CHOTUITNYCCKUX CXEM CKPCIIHBAHUA
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OK 01

CremieHHOe HacleI0BaHnue

Tect

OK 02 |npusHakoB Pazpabotka rimoccapus
Pemenue 3a1a4 Ha onpeziesieHUue BEPOSTHOCTU
BO3HHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
CLETUICHHOM HAacJIeI0BaHUH, COCTaBJICHUE
TEHOTUITMYECKUX CXEM CKpeIIUuBaHUs
OK 01 3aKOHOMEPHOCTH Tecr.
OK 02 |u3MeHYMBOCTHU Pewrenue 3aad Ha onpeneneHue TUIIAa MyTaluy 1Py
OK 04 repeiaye HacleICTBEHHBIX TPU3HAKOB, COCTABJICHUE
TEHOTHUIMYECKUX CXEM CKpEIIUBaHUs
Paznen 3. Teopus KonTponbras pabota “TeopeTudeckue acreKkThl
IBOJIIOIMHU HBOJIFOLIMM KU3HH Ha 3emie’”
OK 02 HcTopus 3BOIIOLMOHHOIO @poHTAJIBHBIN 0IIpOC
OK 04 |yuyenus. Mukpos3BOJIIOIUA Pa3zpaboTka rioccapus TepMUHOB
PazpaboTka JeHThI BpEMEHHU Pa3BUTHUS 3BOJTIOIMOHHOTO
yueHus
OK 02 Maxkpo3Bosronusi. OueHuBaemasi IUCKYCCHS: UCIIOJIb30BaHUE APIYMEHTOB,
OK 04 |B03HHMKHOBEHUE U Pa3BUTHE OHMOJOTrM4EeCKON TEPMUHOIOTUU M CUMBOJIMKH JJIsI
KU3HU Ha 3emiie JI0Ka3aTeNIbCTBA POJCTBA OPTAaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII
PazpaboTtka JeHTbI BpeMEHN BO3HUKHOBEHUS U Pa3BUTHUS
KU3HU Ha 3emJie
OK 02 [Ipoucxoxaenue yenoBeka — OpoHTaIBHBIN OITPOC
OK 04 |anTpomnorenes Pa3paboTka JeHTbI BpEMEHU POUCXOMKICHUS YEIOBEKa
Pa3nea 4. Dxojorus
OK 01 Okonornyeckue HakTopsl U Tect 1o sko0ruYecKkuM GakTopam U cpeaM KU3HU
OK 02 |cpens! xxu3HU OpraHu3MOB
OK 07
OK 01 [Momymsius, cooOriecTna, CocraBieHne cxeM KpyroBopoTa BEUIECTB, UCIIOJIb3Ys
OK 02 |3>KOoCHCTEMBI MaTepualbl JEKIUU
OK 07 Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJlaHuH 10 NEPEHOCY BEUIECTBA U DHEPTUH B SKOCUCTEMAX
C COCTaBJICHHE TPO(YUUYECKUX LIeTiel U MUpaMu OMOMAacChl
Y SHEPTUu
OK 01 buocdepa - rmodansHas OrneHnBaemasi JUCKYCCHUS
OK 02 |3konoruueckasi cucteMa Tect
OK 07
OK 01 BinsiHre aHTpONIOTeHHBIX Tect
OK 02 |¢akTopoB Ha Ouochepy IIpakTuyeckas padora “OTX0/1bl MPOU3BOICTBA”
OK 04
OK 07
OK 02 Bimmsgune conmaisHO- OuenuBaemasi JUCKyCCHUs
OK 04 |>konoruueckux (pakTopoB Ha Brimonnenue nabopatopHoit paboThI Ha BEIOOD:
OK 07 [3m0poBbe uenoBeKa "VMcTBeHHas1 paboTOCTIOCOOHOCTH",

"Biusinue abnotnyeckux (pakTOpoB Ha YelloBeKa
(HM3KHE U BBICOKHE TeMIepaTypsl)"

Paznen 5. buoJiorus B
JKU3HU

3amuTa Keica: npecTaBlIeHne pe3ybTaTOB PEeIeHUs
KelcoB (BBICTYIUICHUE C ITPEe3eHTaINei )
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OK 01

buotexHomoruu B JKU3HU

BrimonHenue kelica Ha aHanu3 HHPOpPMAIUK O HAYIHBIX

OK 02 |kaxmoro JIOCTHIKEHMSIX B 00JIACTH T€HETHUCCKUX TEXHOJIOTHI,

OK 04 KJICTOYHOW WH)KEHEPHUH, ITUIIEBBIX OMOTEXHOJIOTHH (110
rpynmnam), IpeJACTaBI€HNUE PE3YyIbTaTOB PELICHUS KEHCOB

OK 01 [IpomeblnieHHAs BrinonHenue kelica Ha aHaau3 HHPOpPMaIUK O Pa3BUTHH

OK 02 |6uoTexHOIOTHS MPOMBIIICHHON OMOTEXHOJIOTHH (110 TpyIIam),

OK 04 MPEJICTaBICHUE PE3YIIHTATOB PEIICHUS KEICOB

OK 01 ConuaibHO-3THUECKHE BrinonHenue kelica Ha aHanu3 nHGopMauu 06

OK 02 |acneKkThl OMOTEXHOIOT Ui STHYECKUX ACTIEKTaX Pa3BUTHs OMOTEXHOJIOTHH (110

OK 04 rpyIaM), IpeICTaBICHUE PE3yIbTaTOB PElIeHUs KEHCOB

OK 01 buorexHonoruu u Brimonnenue keiica Ha aHaTU3 UTHPOPMALIUHU O PA3BUTHS

OK 02 |TexHUYEeCKHE CUCTEMBI OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHHUYECKUX CUCTeM (110

OK 04 rpynnam), IpeJACTaBIE€HNUE PE3YyIbTaTOB PELLICHUS KEHCOB
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