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Pabouas nporpamma oOmeoOpa3zoBaresibHON yueOHOH nucuuiuinebl "buonoruspazpaboTana Ha
ocHOBe TpeboBaHuii denepaabHOrO0 TOCYJAapCTBEHHOTO CTaHAapTa CpPEIHEro OoOmero oOpa3oBaHWMS,
NPEABSBIAEMBIX K  CTPYKType,  COACPKAaHMI0O W pe3yibTaTaM  OCBOCHHS  y4eOHOro
00111e00pa30BaTEILHOTO npenmera  (PI'OC COO0), denepaIbHOTO  TOCYIAPCTBEHHOTO
o0pa3oBaTeNLHOIO CTaHgapTa cpenHero mnpodeccuonanbHoro obpazosanus (PIOC CIIO) mo

cnemuanshocty: 21.02.09 I'maporeosorust u HHXEHEpHAas T€0JIOTUs

Pabouass mporpamma '"buosorus" coctaBieHa Ha ocHoBe IIpumepHoit MpOrpaMMbl
001e00pa3oBaTeNbHON y4eOHOH AMCIMIUIMHBI «BHONOTH» I PO ECCHOHAIBHBIX 00pa30BaTeIbHbBIX
opranm3anuii, pazpadorannoir ®I'bOY I10 UPTIO, mporokon Nel4 ot 30 Hos6pst 2022r., Konneniuu
IpenoAaBaHusi 00Ie00pa30BaTENbHBIX TUCHUIUIMH C Y4ETOM NPO(EeCCHOHATBHOW HANpaBIEHHOCTH
MpPOrpamMM CpeHEero npodeccHOHANBHOr0 00pa3oBaHuUs, pealu3yeMblX Ha 0a3e OCHOBHOIO OOIIEro
oOpasoBanusi, MunrcrepcTBoM mpocserieHus: Poccuiickoit @eneparuu ot 30 anpens 2021 r., NeP-98.

Opranuzanusg-pazpaboTuuk
CTapoOCKOJIbCKHAN TeO0JIOrOpa3BeIOUHbId MHCTUTYT ((duiman) ¢eaepalbHOrO0 TOCYIapCTBEHHOTO
OO PKETHOTO 00pa3zoBaTeIbLHOTO YUPEKICHUS BBICIIETO o0Opa3oBaHHUS «Poccuiickuit
rOCYJapCTBEHHBIH re0I0ropa3BeouHblii yHUBepcuTeT nMeHn Cepro OpaKOHUKHI3E

Pazpabotumk:
®enocenxo Onbra KOpbeBHa, npenoaasarens CI'1I MI'PU
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

O6mieobpa3oBaTenbHas AUCHUIUIMHA «buonorus» sBiseTcs 005S3aTeIbHOM
4acThI0 00I1e00pa30BaTEeIbHOIO IUKJIAa 00pa30BaTEIbHON IIPOrPaMMBbl B COOTBETCTBUU
c @®roc CIIO mno cnenuanbHocTnl5.02.03 TexHuueckas  AKCILTyaTallus
TUAPABIMYCCKUX MAIIMH, THIPOTIPUBOIOB M THAPOITHEBMOABTOMATHKU. B mporpamme
nMeetcs mpodeccruonansHoe 00pa3oBaHue, a UMeHHO, Paznen 5. "buonorus B xu3Hu"
B 00BEeMe 8 JacoB.

1.2. e u muIaHUpyeMble Pe3yJbTAThl 0CBOCHUS JUCHUIITIHHBI:

Hean: ¢dopmupoBanwe y CTYIEHTOB TIPEACTABICHHS O  CTPYKTYpHO-
(GYHKIIMOHATBPHOW OpPTaHM3AIMN JKUBBIX CHCTEM PAa3HOTO PaHTa KaK OCHOBBI MPUHSTHS
pEIICHUI B OTHOIIICHUH O0BEKTOB KUBOH TIPUPOJIBI U B TIPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3anayu:

1) chopmMupoBaTh MOHUMAHUE CTPOCHHUS, MHOTOOOpa3us U OCOOCHHOCTEN >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AlNU, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXAKOLIECH Cpelle, LEJIOCTHOW HAy4YHOM KapTUHBI MUDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS ONPEIACTATh KUBbIE OOBEKTHI B MPHUPOJE; IPOBOIUTH
HaOMIOACHUS 32 DKOCHUCTEMaMH JJIsi BBISBJICHHS €CTECTBEHHBIX W aHTPOTIOTEHHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIbTAThI HAOTIOACHUH,

3) chopMupoBaTh HABBIKM  TPOBEACHHUS  MPOCTCUININX  OMOJIOTHYCCKUX
AKCIIEPUMEHTAJILHBIX UCCIIEIOBAHUN C COOJIIOICHHEM MpaBuUil 0€30MacHOro 0OpaIieHus
c 00BeKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh MH(MOPMAIUI0 OMOJIOTHUECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBHS CBOCH JACATEIHHOCTH 10
OTHOIIICHUIO K OKpYXKalolllel cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTH U
coOJr0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) chopMHupoOBaTh TOHUMAHUE 3HAYMMOCTH JOCTHKEHUN OMOJIOTUYECKONW HAYKHU U
TEXHOJIOTUA B TPAKTUUECKOW JEATEIbHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUHA U arpoOHOTEXHOIOTHH.



1.2.2. [Inanupyemble pe3yJbTaThl 0CBOCHHA 001Ie00pa3oBaTeIbHOM JMCUMILIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO n Ha

ocHoBe ®I'OC COO
Kon n Ilnanupyembie pe3yabTaThl 0CBOCHHS JHCIUTIAHBI
HaMMEHOBaHMe
}opmupyembIx O0mmue JMCUMIIMHAPHBIE
KOMIIeTeHIii

OK 01. Beibupats
CIIOCOOBI pELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHUS

- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IEHHOCTH MAaCTEepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTUBHOH HEATEILHOCTH TEXHOJOTHMYECKON U
COILIMAJILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMHPOBATH,

IJIAaHUPOBaTh W CAMOCTOSITEJIbHO  BBIMIOJIHATH — TaKYIO
NESITEIbHOCTD;
- UWHTEpeC K pasnu4HbeM chepam  npodeccHOHATBHON

NESITEIbHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMHU IO3HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOATENILHO (OpMYyIMpPOBaTh U  AKTYaJIM3UPOBAThH
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WIA OCHOBAHHUS IS
CpaBHEHHsI, KJIJaCCU(PUKALIUU U 0000I1IeHNS;

- OINpEAENATh LEIN ACATEIBbHOCTH, 3a/laBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBUBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

MMPOTHUBOPCUYHA B

- BHOCHUTBL KOPPCKTUBBI B  ACATCIBHOCTb, OLCHUBATH
COOTBETCTBHC PE3YIBTATOB OEJIAM, OLICHUBATh PUCKHU
HOCJ'ICI[CTBI/Iﬁ JCATCIIbHOCTH,

- pa3BUBaTH Kp€aTHuBHOC MBIIIJICHUE npu  pCIICHUU

YKU3HEHHBIX TIPOo0IieM

0) 0a30BbIe HcCCIe0BATEIbCKHE e CTBUSI:

- BJIAJETh HABBIKAMU  Yy4EOHO-UCCIIEOBATENBLCKOH U
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3pelIeHUs pooJiem;

- BBISIBJIIATH HpI/I‘-II/IHHO-CHCI[CTBCHHLIC CBsA3HU 148

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W POJU OHUOJOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (DYHKIIMOHAIBHONW TPaMOTHOCTH
YyeloBeKa AJIs PelIeHuUs )KU3HEHHBIX MPOo0eMm;

c(hOpMUPOBAHHOCTb  yYMEHHS  PACKpbIBaTh  COJEPKAHHE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMUHOB M TOHSITHIA:
JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHW3M, BUJ, IOIYJISLHUS,

JKocHucTeMa, OwuoreHo3, Ouocdepa; wmerabonusm (oOMeH
BEIIICCTB u MIPEeBpaICHIE SHEPTHUN), roMeocTas
(camoperysmms), OMOCHHTE3 Ocika, CTPYKTYpHas

opranu3anus )XUBbIX CUCTEM, TUCKPETHOCTh, CAMOPETYJIALNAA,
CaMOBOCIIPOU3BCACHUC (perOJIYKLII/IH), HaCJICIACTBCHHOCTD,

W3MEHYHMBOCTh, SHEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YPOBHEBAasi OpraHu3aLus;
c(hOpMUPOBAHHOCTh  yYMEHHS  PACKpbIBaTh  COJEPIKAHHE

OCHOBOIIOJIATAIOIINX OHOJIOTHUYECKUX TEOPHA W THIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAFOIIINE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.M. BaBuioBa, 3. I'ekkens, ®@. Mrwoiuiepa, K.
bapa), rpanulbl KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuoOpeTeHrne ONbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
HAayyHOTO  TIO3HAHMS,  HCIONB3YeMbIX B  OHOJOTHH:
HaOMIOJIEHNUST W ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB M

SBJICHWI; OpraHu3alMid M TPOBEIEHHUs OHOIOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTHU MEXIY UCCIIENYyEeMbIMU BEIIMYMHAMU,

OOBSICHEHUS TOJYYEHHBIX PE3yJIbTaTOB M (POPMYIUPOBAHUS
BBIBOZIOB C HCIOJIb30BAHUEM HAYYHBIX IOHATUN, TEOPUU U




aKTyaJIM3UpOBaTh 3a/lady, BBIIBUraTh TMIIOTE3Y €€ PEIICHUs,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTrc€iibCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh IApaMETPbl U KPUTEPUH PEILICHUS;

- AHaJIM3WpOBaThb IIOJIYYCHHBIC B XOJAC PCHICHUA 3aJaqun
pe3ysbTaThl, KPUTHYECKH OLICHUBATH HUX JOCTOBEPHOCTb,
IMPOrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBUAX,

- yMETb IIEPEHOCUTb 3HAaHHA B II03HABATEIBHYIO U
IMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- yYMETb HHTErPUPOBATH 3HAHUSA M3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIABUIaTb HOBBIE HJEH,
IIOAXO/IBI Y PELLICHMUA,

- CIIOCOOHOCTh MX HCIOJb30BAHUS B I103HABaTEIbHOM U
COLIMAJIBHON ITPAKTHUKE

npeajiaraTb OpPUTIMHAJIBHBIC

3aKOHOB;
cOPMUPOBAHHOCTh ~ YMEHHSI  BBIICTSATH  CYIIECTBEHHBIC
OpU3HAKW BHUPYCOB, KJIETOK IPOKAPHOT U  IYKApHUOT;

OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, BHUJIOB,
OMOreoleHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIECCOB
oOMeHa BEIISCTB U TMPEBpAIICHUS DSHEPrUU B KIETKE,
(oToCHHTE3a, IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJJOTBOPEHUS, PA3BUTHUS U
pPa3MHOXKEHUS, WHIUBUAYAIbHOTO PpA3BUTHUSI  OpraHuU3Ma
(ontorenesa), OOpbOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
ot0Oopa, BU000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpene oOWTaHUWs, BIMSHHS KOMIIOHEHTOB JKOCHCTEM,
AQHTPOTIOTEHHBIX ~ M3MEHEHUH B  JKOCHCTEMax  CBOEW
MECTHOCTH, KPyrOBOPOTa BEIIECTB U IMPEBPAIICHUE YHEPTUU B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS pEIIaTh OMOJOTUYECKHE 3aJ]1auyH,
COCTaBISITh TEHOTHUIUYECKHE CXEMbl CKPEUIUBAHUS IS
pa3HBIX THIIOB HACJCJOBAaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBISITH CXEMBI TIEPEHOCA BEIIECTB M JHEPrUd B
9KOCUCTeMax (1IeTH MUTaHUs, MUIIEBBIE CETH)

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeICcTBa TIOUCKa,
aHaamu3a u
UHTEpIpETann
UHPOPMALIUU U
uH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npodeccCuoHaNBHOM
JeSITebHOCTH

B o6macTi IeHHOCTH HAYYHOTO TIO3HAHMUS:
- chOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U OOLIECTBEHHON
MPAKTHKH, OCHOBaHHOTO Ha Juaore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B

MOJIMKYJIETYPHOM MHMPE;
- COBEpLICHCTBOBAHUE S3BIKOBOM U YMUTATEIILCKOW KYJBTYPBI
KAaK CpEeACTBa B3aUMOJECUCTBUS MEXKIY JIIOJBMH U IO3HAHUS

MUDA;
- OCO3HaHUE LIEHHOCTH HAY4YHON NeSTENbHOCTH, TOTOBHOCTh
OCYIIIECTBIIATh IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO

NeSITeIbHOCTh WHANBUYAIBHO U B TPYIIIIC,
OBJIaZ[eHI/Ie YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I IIO3HABaTCIbHBIMHU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaImei:

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OIICHUBATH
nH(popMaLi0 OHMOJIOTUYECKOTO COJEPKAHUS, BKIIIOUYAIOLIYIO
NICEBJIOHAYYHbIE  3HAHMUS W3  Pa3JMYHBIX  HCTOYHUKOB
(cpenctBa wmaccoBol uWH(OpMaINUK, HAYIHO-TIOMYJISPHBIE
Marepuaibl);  HUHTEPIPETUPOBATH  ITHUYECKUE  ACHEKThI
COBPEMEHHBIX I/ICCHe}IOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIHUIINHE,
OMOTEXHOJIOTHH;, PaCCMATPUBATh TIIO0ATBHBIE YKOJIOTHYECKHE
poOJIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3HUIIUIO;

chOpMUPOBAHHOCTh ~ YMEHUH  CO3/aBaTh  COOCTBEHHBIE
MUACbMEHHBIE W yCTHBIE  COOOIIEHUS Ha  OCHOBE
OuoJoru4Yecko HHQPOpPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUWHBIN anmapar OMOJIOTUU




- BJIaJIeTh HABBIKAM{ MOJTyYeHHU HHPOPMAIMK U3 HICTOYHUKOB
pasHBIX THIIOB, CAaMOCTOSITENBHO OCYIIECTBIIATH IIOHCK,
aHaJ M3, CHCTEMATH3alMI0 M HMHTEPIPETAHI0 HWHPOPMAIHH
pa3IMYHBIX BUJOB U (POPM MPEICTABICHHUS;

- co3/1aBaTh TEKCTHl B PA3IMYHBIX (OpMaTax C Y4EeTOM
Ha3HAueHUs HMH(OpMAIMK M IEJIEBOM ayIuTOPHH, BbIOMpas
ONITUMAJIBbHYIO ()OPMY ITPECTABICHHS U BU3YaJIH3allNH;

- OIICHUBATh JIOCTOBEPHOCTH, JJETUTHMHOCTb MH(POPMAIIUH, €€
COOTBETCTBHUE MTPABOBBIM U MOPAIBHO-ITHYECKUM HOPMaM;

- UCTIONB30BaTh  CpeAcTBa  WH(MOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKAaTHBHBIX ~ ¥ OpPraHM3allMOHHBIX  33Ja4 ¢
co0oIeHuEeM TpeOoBaHUI SPrOHOMHKH, TEXHUKH
0€30IaCHOCTH, THTHEHBI, PeCcypcocOepekeHus], MPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOM 0€30I1aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMS M 3aIIUTHI HH(POPMAIINH,
UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

OK 04. O¢ddexTuBHO

B3aUMO/ICICTBOBATh
" pabortatb B
KOJUIEKTUBE u
KOMaHie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHHIO;

-OBJIa/ICHUE HaBbIKaMU yueOHO-UCCIIEeI0BATENbCKOMH,
IIPOEKTHOM U COLIMAIIBHOW JEATEIBHOCTH;
OBnanenue YHHUBEpCATbHBIMU
JEHCTBUAMMU:

COBMECTHAs JIESTENIbHOCTD!

- MOHUMaThb M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHAUBUAYaJIbHON paboThI;

- PUHUMATD LEIH COBMECTHOM NESITEILHOCTH,
OpraHM30BBIBATH U KOOPJWHUPOBATH JEMCTBUS IO €€
JOCTHKEHHUIO: COCTaBJIATh IUIAH JIEWCTBUM, pacHpelessTh
pOJIM C yYETOM MHEHHMH YYaCTHHKOB OOCYXXJIaTh PE€3yJIbTaThl
COBMECTHOM paboTHI;

- KOOPIMHMPOBATH U BBINOJHATE pabOTy B  YCIOBMSX
peaJIbHOTO, BUPTYaJIbHOI'O u KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IOBEACHHE B

KOMMYHUKATHBHBIMHU

HpI/IO6peT€HI/IC OllblITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHMU, HCIOJIB3YEMBbIX B OMOJIOTHU:
Ha6J'II-O,Z[CHI/IH H OIIMCaHuA JXHUBBIX CHCTEM, IIPOLCCCOB H

fIBHeHI/IfI; opraHuMzallii MW IMPOBCACHUA OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHHUA THUIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKIY HCCIICAYEMBIMHA BCJIIMYHNHaAMU,

OOBSICHEHUS TOJNYUYEHHBIX Pe3yiabTaTOB U (HOPMYIMPOBAHUS
BBIBOJIOB C HCITOJIb30BAHHEM HAay4YHBIX TMOHITHM, TEOPUU M
3aKOHOB




Pa3IUYHBIX ~ CUTYallMsiX,  MPOSBIATH
BOOOpakeHue, ObITh HHUIHATHBHBIM
OgiajicHHe YHUBEPCATbHBIMU PEryIATHBHBIMHU ICHCTBUSMHU:
I') IpUHATHE CeOs U IPYTHX JIIOJICH:

- NPUHUMATh MOTHBBI M apryMEHTHI JAPYTUX JIOACH MpH
aHaJM3€ Pe3yJbTATOB JACATEILHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO IPYTHUX JIIOJCH HA ONIMOKH;
- pa3BUBaTh CIOCOOHOCTH MOHMMATh MHP C HO3HIIUHU JIPYTOTo
YeJI0BeKa

TBOPYECTBO u

OK 07. - ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI, TOHUMaHUE

ConencTBoBaTh BJIUSIHUSA COLMAIbHO-2KOHOMUYECKHUX MPOIIECCOB Ha C(hOPMHUPOBAHHOCTh YMEHUsI IPUMEHATh MOJYYEHHBIE 3HAHUS
COXpaHEHHIO COCTOSIHHE MPUPOJTHON U COLIMAIBHON CPEJIbl, OCOZHAHUE JUIs OOBACHCHHST OMOTIOTHYECKUX MPOLECCOB  ABICHHIA, JUIS
OKpY’KaroIeu 100aTBbHOTO XapaKTepa AKOJOTHYECKUX TTPOOIeM; NPUHATUS NPAKTHYECKHX PELICHUI B MOBCCAHEBHON XKH3HU C
cpenpl, - IUIAHUPOBAHHE W OCYLLECTBICHHE NCHCTBUIl B OKpysKaroueil | IC/IbI0  00CCIeUeH s  Oe30IaCHOCTH  CBOCTO  370pPOBbS U
pecypcocOepexeHl | cpeie Ha OCHOBE 3HaHUsS Leleil ycroilumBoro pas3BuTus | 3AOPOBBA  OKDPYKAIOIIHX JIFOZICH, COONIIOACHHS  310POBOIO
10, IPHMEHSITh YEeIOBEUECTRA; o0paza ®U3HH, HOPM TPaMOTHOTO MOBEICHUS B OKPY>KaIOIIEH
3HaHUA 00 AKTUBHOE  HENPUATHE  JEUCTBUM, NPUHOCAIIUX  Bpen IPUPOTHOM cpene; [NOHMMaHH1E HEOOXOMMOCTH
M3MEHEHHUH KJIMMaTa, | OKpYXKalomieil cpee; WCTIONB30BaHUS JOCTHIXKEHUNW COBPEMEHHOW OHOJIOTHH U
MPUHIUIIBI - YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE IKOIOTUYECKUE OHOTEXHONIOT Uil ISl PALIHOHATIBHOTO IIPHPOIOTIONb30BAHIS
OEpEKITUBOTO MOCJICJICTBHS TIPEANPUHUMACMBIX JEHCTBUM, MpPeIOTBpAIaTh

MIPOU3BOCTBA, ux;

a3 pexTuBHO - paclIMpeHue OomnbITa JACATEIbHOCTH  3KOJOTMYECKOMN

JIeCTBOBATH B HaIpaBJIECHHOCTH;

qpeSBBI‘IafIHBIX - OBJIaACHHUC HaBBIKAMH y‘ie6H0-HCCJ’IC,Z[OBaTCJ'IBCKOfI, HpOCKTHOﬁ n

CUTyalusIXx COIIMAJIBHOU ACATCIBHOCTH

[IK 4.4 -IIPUHUMATH LIEJIM COBMECTHOMU JEATEIBHOCTH, c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATDH MOJIyY€HHBIE 3HAHUS
OpranuzoBbIBaTh OpPTaHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS TIO €€ JUISE OOBSICHEHHSI OMOJIOTMYECKUX TPOIECCOB U SIBJICHHM, IS
BBHITIOJTHCHHE JIOCTHIKEHHIO: COCTABIIATh IUIAH ACHCTBHIA, PaCIIpeesTh MIPUHATHS MPAKTHYECKUX PEIICHUI B TIOBCETHEBHOM JKH3HU C
HNPOM3BOJICTBEHHBIX | pojiy ¢ yueTOM MHEHHI YYaCTHHKOB 06CYK/IaTh PE3yTbTaTHI 1enbplo  obecreueHust 6€3OH8;CHOCTI/I CBOETO 3/I0pOBb U
3a/TaHA I 3JI0POBBSI OKPYKAIOITUX JIFOJIEH HOPM IPaMOTHOTO TIOBEACHUS

MIEPCOHAIIOM C
COOJTI0ICHHEM HOPM
OXpaHbl TpyAa U
OEpEKITUBOTO
MIPOU3BOJICTBA

COBMECTHOM pabOThI

B OKpYyXKaroleun MIPUPOIHOMN cpene; IIOHUMaHue
HEOOXOMMOCTH HCIIOJIb30BaHMS JOCTHKEHHI COBPEMEHHOM
Ouonornu W OMOTEXHOJOTMH  JUIsI  PalMOHAIBHOTO
MIPUPOIOTIONIE30BAHHS







2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JTUCHUATIIMHBI

2.1. O0beM JUCHUIIMHBI U BBl Y4e0HOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 84

B T.4.

OcHoBHoOeE conepxxaHue 56

BT. 4.:

TEopeTHYecKoe 00ydeHne 40
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC

IIPaKTUYECKUE 3aHATUS 14
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 8

1abopaTOpPHBIE 3aHATUS 2
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUE -

KOHCYJIbTAITUH 8

CamocTosTenpHas padoTta 20

IIpome:xkyTounas arrecranus (3a4er)




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIATIIIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeEM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYMH) 4acoB KOMIIeTeHIM U
1 2 3 4
Pa3zgea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA 5KUBOTO 25
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 2
Buosorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0mast | CoppemeHHBIE OTPACIH GHOTOTHYECKHX 3HAHHIT. CBSI3b OHOIOTHH C IPYTUMHU HAYKAMH: OHOXUMUS,
XapaKTepUCTUK |OGuodu3uka, OnoHuKa, reHoreorpadus u p. Poib u MmecTo Ouonoruu B GopMUpOBaHUN COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KuBoi Marepun. O011as xapakTepuCTHKA )KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XUMHUYECKHI1 COCTaB KIETOK
CamocrosiTesibHas padora 2
Tema 1.2. OcHoBHOeE coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Kinerounas teopust (T. [lIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOI OK-4
asi OpraHu3anus | KJIETOYHOU TEOPHUH. THUIIBI KIETOYHON OPraHU3alun: MPOKAPUOTHUECKUN U 3YKapUOTHUYECKU .
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MPOKapuoTUYECKOi kineTku. CTpoeHue
9YKapHOTHYeCKOM kieTku. Heknerounsle hopmbl )kU3HU (BUPYCHI, OakTeprodaru)
CamocrosiTesbHast padoTa 2
Koncynbranus 2
JIaGopaTopHble 3aHsITHS: 2
IIpuobperenue onbiTa MPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBHITOJIHEHUH JTa00PaTOPHBIX
pabor:
JIaGoparopHas
1. Jlaboparopnas pabota «CTpoeHUE KIETKHU (pacTeHUs, )KUBOTHbIE, IPUOBI) U KJIETOYHBIE BKIIOUCHUS
(kpaxmaj, KapOTUHOUIBI, XJIOPOIIACThI, XPOMOILIACTHI )>»
[ToaroroBka MukpomnpenapaTroB, HaOJIOJEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUi MEXIY
M3y4aeMbIMH 00beKTaMH, (HOpMYIHPOBAHUE BHIBOJIOB
IIpakTnyeckoe 3ansaTue Nel 2

Bupychslie u 6akTepuanbuble 3a060eBanusi. OOIye MPUHIMITBI HCTIOIB30BAHUS JIEKAPCTBEHHBIX BEIIECTB.
OcobeHHOCTH TPUMEHEHHUST aHTUOMOTHKOB. [IpecTaBienne yCTHBIX COOOLICHNH C MTpe3eHTaueH,




MOATOTOBJICHHBIX I10 MEPCYHIO HCTOYHUKOB, pPCKOMCH/JOBAHHBIX MMPCIIOJaBaTCIICM

Tema 1.3. OcHoBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe od0yueHue: 2 OK-2
¢ynxkuuonaabH | XpomocomHas teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHbBIN HA0OP KJIETOK, TOMOJIOTHYHBIC U
ble (hakTOpbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAIJIOUTHBIN U AUIUIONAHBI Habop. Hykneunoswie kucnoter: JIHK, PHK
HACJIeICTBEHHOC | HAaXOXJCHUE B KIIETKE, X CTpOoeHHE U (QYHKIIMU. MaTpUUHbIe MPOLIECCHI B KJIETKE: PEIUIUKAIIHS,
TH O6uocuHTe3 O6enka, penapanus. ['eHeTHuecKuit Ko U ero CBoicTBa
CamocrosiTesibHas padoTa 3
IIpakTHyeckoe 3anaTHE Ne2 2
Pemenue 3aa4 Ha onpe/esieHne OCIE10BaTEIbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae
M3MEHEHUS TOCIIeI0BaTeNbHOCTH HyKiIeoTu0B JTHK
CamocrosiTesibHas padora 2
Tema 1.4. OcHoBHoOe coJepkaHue 2 OK-2
O0men BemectB | TeopeTnueckoe o0ydeHue: 2
u npeppamienre | [Toustue MeTabOIN3M. ACCUMUIIALNS U JTUCCUMUIALIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
JHEpPIruu B BEIIECTB: aBTOTPOQHBIN U reTepoTpOoHbIH, a3poOHBINH 1 aHa’poOHBIN. [InacTuyeckuii oOMeH.
KJIeTKe ®dortocuHTe3. XEMOCUHTES
CamocrosiTesbHast padora 2
Tema 1.5. OcHoBHOE cogepkaHue 2 OK -2
Ku3HeHHBbIH TeopeTnueckoe o0yueHue: 2 OK-4
HMKJI KJIeTKH. Krerounslii nuki, ero nepuosl. MUTO3, €ro cTainuu U NpoUCXoadiue npoueccel. buonoruueckoe
Muro3. Meiio3 3Ha4YeHHe MUTO3a. Meiio3 u ero craauu. [loBenenne xpomocom B meitose. Kpoccunrosep. buonorngeckuii
CMBICIT MeH03a
CamocrosiTesibHas padoTa 2
Koncynbranus 2
KonTpoubHas MomnexynsapHbIi ypOBEHb OpraHu3aliu 5KUBOTO 2
padora
Pa3nea 2. Ctpoenue u GyHKIMHM OPraHu3Ma 12
Tema OcHoBHOE coep:KaHue 2 OK-2
2.1.Ctpoenue Teopernyeckoe o0yueHue: 2 OK-4




OpraHusma MHOTOKJIETOUHbIE OpraHu3Mbl. B3anMOCBSI3b OPraHOB U CHCTEMBI OPraHOB B MHOTOKJIETOYHOM OpPTaHU3ME.
®opmbl I'omeocra3 opranusma u ero nojaepkKaHue B IPoLECce )KU3HEAEATEIbHOCTU
Pa3MHOKeHHUS ®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHEe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHU3MoOB [TonoBoe pazMHoOkeHue. ['ameToreHes3 y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne N0J0BbIX
OnTorenes kJ1eToK. OI1010TBOPEHHE
pacreHuii, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpPUOTEHE3 U ero cTaauu. [locTIMOpHOHATBLHBIN TEPHO/I.
“KHBOTHBIX H Crasuu nocTaMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [Ipsmoe u Henpsimoe pa3BHUTHE.
YyeJioBeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.2. OcHoBHOE co/iep:KaHue 4 OK-2
3axonomepnocr | Teoperuueckoe ody4yeHue: 2 OK -4
U HacjieoBaHusi | OCHOBHBIC ITOHATHS T'€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens

(MoHOrHOpHIHOE U TOJMTUOPUAHOE CKpelBaHue). BzaumozeiictBue reHoB

IpakTuyeckoe 3ansaTue Ne3 2

Pemenue 3a1a4 Ha onpeeeHne BEpOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB [P MOHO-,

T, TIOJIMTHOPHUTHOM M aHAIM3HUPYIOIIEM CKPEIMBAaHUH, COCTABICHHE TEHOTHITMYECKUX CXEM

CKpEUIMBaHUS

CamocrosiTesibHas padoTa 2
Tema 2.3. OcHoBHOE cogepkaHue 4 OK-1
Cueniennoe Teopernueckoe o0yueHnue: 2 OK -2
HacJiel0oBaHue 3akonsl T. Moprana. CueruieHHoe HaclieloBaHHe TeHOB, HapyleHue crenienus. HacnenoBanue
NPHU3HAKOB MIPU3HAKOB, CLIETUIEHHBIX C TIOJIOM

IIpakTnueckoe 3ansaTne Ned 2

Pemenue 3aa4 Ha onpe/esieHne BEpOSATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB ITPU

CIIETJIEHHOM HAacJe/I0BaHUU, COCTaBICHNE TeHOTUIHMYECKUX CXEM CKPEIINBaHUS

CamocrosiTesibHas padoTa 2
Tema 2.4. OcHoBHOE coepKaHue 2 OK-1
3axonomepHoct | Teoperuueckoe odydeHue: 2 OK -2
" M3MeH4YHBOCTh MPU3HAKOB. BH/IbI N3MEHYMBOCTH: HACIEICTBEHHAs U HEHACJIECTBEHHAs. 3aKOH OK-4
H3MEHYHMBOCTH | TOMOJIOTUYECKUX PAIOB B HacieAcTBeHHOM n3menunBoct (H.M. BaBmiioB). MyranronHast Teopust

M3MEHUYMBOCTH. BUibl MyTanmii 1 NpuuMHbI UX BOZHUKHOBEeHUA. Kapuorun yenoseka. HacnencrsenHusie
3a0oJeBaHus YeJI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU UenoBeKka. bone3Hu ¢ HaciIeCTBEHHOM
IIPEIPacIOIOKEHHOCTHI0. 3HAUEHUE MEUIIMHCKOM T'€HETUKYU B IIPEJOTBPAIICHUN U JICYEHUU
TCHETHYECKUX 3a00JIeBaHU YeJI0BeKa




CamocrosiTesibHast padoTa

Paznen 3. Teopusi 3Bo/1I0uNH

NN IDN

Tema 3.1. OcHoBHOE coep:kaHue OK-2
Hcropus TeopeTnueckoe odyueHme: OK -4
3BOJTIOIMOHHOIO | [TepBrie aBomonnonabie konnenmuu (OK.b. Jlamapk, XK. JI. broddon). DBomonuonnas teopus Y. Jlappuna.
YUYeHHSl. CuHTeTH4ecKast TeOpUs SBOJIIOIHNH U €€ OCHOBHBIE MOJIOKEHUS.
Muxpossomonu | MukposBosronus. [Tomysius Kak 3JIeMEeHTapHas eIHHUALA SBOJTIONKHU. [ eHeTHYeCKHEe OCHOBBI SBOJIIOIIHH.
| DnemeHTapHbIe (haKTOPbI IBOIOLUU. EcTecTBeHHBIN 0TOOP — HaNpaBIAIOUINI (aKkTOp SBOIIOLUY.
Maxkpossosaonn | BujgooOpa3oBaHue Kak pe3yIbTaT MUKPOIBOIOIMA
sl. MaxposBomtorusi. DopMbl 1 OCHOBHBIE HanpaBieHust Makpossomtonuu (A.H. Cesepuios). [1ytu
Bo3sHukHOBeHHME | nocTHKEHUS OHOorudeckoro nporpecca. Coxpanenne OMopasHO0Opas3us Ha 3emiie.
U pa3BHUTHE ['unote3s! 1 TeOpHK BO3HUKHOBEHUS KM3HU Ha 3emite. [1osBiIeHre IepBhIX KIETOK M UX YBOJIOIHSL.
KU3HU Ha 3emire | TIpokaprOThI U SyKapUOTHI. [IPOUCX 0K ICHHE MHOTOKJIETOUHBIX OPTraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

[ApCTB 3YKapUOT
Tema 3.2. OcHoBHOeE coep:kaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe odyuenmue: 2 OK-4
yeJi0BeKa — AnTpomnonorus — Hayka o yenaoBeke. CucreMaTueckoe nojioxkeHue yeaoBeka. CXoACTBO U OTIMYUS
aHTpoMnoreHe3 YeJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTAJMM AaHTPOIIOTe€He3a. DBOIIOIMS COBPEMEHHOTO YeJIOBEKa.

YenoBeueckne packl U MX €IMHCTBO. BpeMs U myTH paccesieHus yesoBeka 1o

rianete. [ IpucrnocobaeHHOCTh YeoBeKa K pa3HbIM YCIIOBHSM CPe/Ibl

CamocrosiTesbHast padoTa 1
Paznen 4. Ixojiorus 12
Tema 4.1. OcHoOBHOe coiep:KaHue 4 OK-1
Ikoaoruveckne | Teoperuueckoe odyueHue: 4 OK-2
(hakTopsbI 1 Cpensr 0OMTaHHUS OPraHU3MOB: BOJHAS, HA36MHO-BO3TyIITHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAs. OK -7

cpeAbl )KU3HH
Honynsinus,
coo0I1I1ecTBAa,
JIKOCHCTEMBI

OU3nMKO-XUMHUYeCKUue 0COOEHHOCTH cpell 00uTaHus opranu3MoB. [IpucrnocoOiennst opraHu3MoB K KU3HU B
pas3HbIx cpenax. [lonsTue sxonorndeckoro axropa. Kinaccudukanus sxonorndeckux (axropos. [Ipasuio
munumyma lO. JIn6uxa. 3akon Tonepantaoctu B. Illendopaa

DKoJ0rn4ecKasi XapakTepUCTUKA BUJA U MOMYJISALUHN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHIECKUE
XapakTepucTHkH nomynsinuu. CoolIiecTBa 1 SKocUcTeMBbI. brorieHo3 u ero cTpyktypa. CBs3u MEXTy
opranuzMamu B 6noreHo3e. CTpyKTYpHbIE KOMIIOHEHTHBI SKOCHCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,
penyuenTsl. KpyroBopoT BeIecTB ¥ MOTOK 3HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH

Tpoduueckue renu u cetr. OCHOBHBIE MTOKA3aTEM YKOCUCTEMbl. bruoMacca 1 mpoIyKIns. DKOJIOTHIECKUE




MUPaMUIbI YUCell, 0MOMAcChl M SHepruu. [IpaBuiio mupaMusl SHEPTUH.
Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aIIaHPII>1 110 ICPCHOCY BCUICCTBA U SHCPIrUn B
HKOCHUCTEMAX C COCTaBJICHUE TPO(PUUESCKHX HETIel U MUpaMul OMOMacChl U PHEPTUU

Tema 4.2. OcHoBHOE coep:kaHue 2 OK-1
Buocdepa - TeopeTnueckoe o0yueHue: 2 OK-2
ri100a/1bHas buocdepa — xuBas o6onouka 3emau. PasButue npencrabienuii o onocdepe B tpyaax B.M. Bepraackoro. OK-7
IKoJiornvyeckasi | O6nactu 6uochepsl 1 ee KOMIOHEHTHI. JKHUBOE BeIecTBO Onochepsl U ero PyHKITUH.
cucreMa 3aKOHOMEPHOCTH CyIecTBoBaHuUs 6nocdepsl. OcobeHHOCTH OMocdephl KaK TI100aTbHON YKOCHCTEMBI.

Jlunamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOre0XMMHUECKHUE [TUKIIBI.

['mobanpHbIe FKOIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH
Tema 4.3. OcHoBHOE co/lep:KaHue 4 OK-1
Baunsinue TeopeTnueckoe odyueHue: 2 OK -2
AHTPONOreHHBIX | AHTPONOTCHHBIC BO3ACUCTBUS Ha OHocdepy. 3arpsa3HeHUs KaK BU aHTPOIIOT€HHOT'O BO3/ICHCTBHSL. OK-4
(¢paxTopoB Ha AnTpornorenHsie Bo3eicTBus Ha atMochepy. BoszaelicTBust Ha ruapochepy. BosneiictBus Ha mutochepy. OK -7
ounocdepy AHTpOTIOTeHHBIE BO3IEHCTBHS HA OMOTHYECKHE COO0MIecTBa. YTIIyOIeHHO N3YJatOTCsl OTXO/IbI, CBA3aHHBIC

C OTpeeIeHHOM npodeccreil/cneruaibHOCTbIO

IpakTuueckoe 3ansaTue NeS 2

[TpakTryeckoe 3ansaTHe «OTXOABI IPOU3BOACTBAY
Tema 4.4. OcHoBHOeE coaep:xaHue 2 OK -2
Bansinue Teopernueckoe o0yueHnue: 2 OK -4
CONMAIBHO- 3110poBbe U ero cocTaistomue. PakTopsl, MONTOKUTENBHO U OTPULIATENFHO BIMSIONINE HA OPraHU3M OK -7
IKOJIOTMYIECKHUX | yenioBeka. [IpobiiemMa TeXHOTEHHBIX BO3/ICHCTBUI HA 3I0POBBE YETOBEKA (IJIEKTPOMArHUTHBIE TIOJIA,
(¢akTOpOB HA OBITOBAsI XUMUSI, H30BITOUHBIC IITYMBI, paJUallis U T.11.). AJlanTaius OpraHu3Ma 4elioBeka K pakropam
310pOBbeE oKpyKaroten cpeasl. [Ipuniumne! hopMupoBaHus 310pOBhecOeperaronero moseneHus. Gusndeckas
yeJI0BeKa aKTUBHOCTbH U 3JI0pOBbE. BHOXUMHYECKHe aclieKThl pallMOHATLHOTO MUTAHUS

CamocrosiTesibHas padoTa 2
IIpogeccnonaibHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COAepKAHUE TPUKJIATHOTO MOAYJIs)
Pasnen 5. buoJsiorusi B :Ku3HM 8 OK-1
Tema 5.1. OcHoOBHOe coepKaHHe 4 OK -2
buortexnonornn | TeopeTruueckoe coepKaHue: 2 OK -4
B KU3HU brotexHonorus Kak Hayka u mpou3BoAcTBO. OCHOBHBIE HANPABJICHUS COBPEMEHHONW OMOTEXHOJIOTHH. IK4.4
Ka)K10ro Mertoabl OnorexHosnoruu. OObEKThl OMOTEXHOIOTHH. JTHKA OMOTEXHOJIIOTHIYECKUX U TeHETHUECKUX

sKcriepuMeHToB. [IpaBuia novcka u aHanu3a OMO3KOJIOrHUYecKOr HHGOPMAIIUU U3 PA3INYHBIX HCTOYHUKOB




(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBO MH(popMalun, cetb VIHTepHET U Ipyrue)

Koncynbranus 2
IIpakTnyeckoe 3ansaTue Ne6 2
Keticpl Ha ananu3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHIA,
KJICTOYHOM MHXXEHEPUH, MUIIEBbIX OMOTEXHOJIOIMH. 3aIuTa Keica: IpecTaBiIeHne pe3yJibTaTOB PEeLIeHUs
KEHCOB (BBICTYIUICHHE C MPE3eHTAIIEH)
Pa3BuTHe npoMbIIIIIEHHONW OMOTEXHOIOTUM U €€ IPUMEHEHHUE B )KU3HU YEJIOBEKA, IIOUCK U aHAJIN3
nH(pOpMAINY U3 PAa3IMYHBIX HCTOYHUKOB (Hay4Has M yueOHO-HaydHas JTUTepaTypa, CpeACcTBa MacCOBOU
uHpopmanuu, cetb IHTEpHET U qpyrue)
Kelicbl Ha aHaM3 HH(GOPMALIMK O PA3BUTUU NPOMBIIUIEHHOW OMOTEXHOJIOIHH (110 Tpynnam)
*B Tom yunciie npodeccCHOHATbHO-OPHMEHTHPOBAHHOE COJlep:KaHNe NPAKTHYECKOr0 3aHATHSA 2
Tema 5.2. Ipakruueckoe 3ansaTue Ne7 2
buorexHoJioruu OK-1
B NPOMBIILIEH OTHYECKUe aCMeKThl Pa3BUTHUA OMOTEXHOJIOIMHA U IPUMEHEHHUE UX B XKU3HH YEJIOBEKA, IIOUCK U aHATIU3 OK - 2
HOCTH. uHGbOpMaLUY U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has ¥ yueOHO-Hay4Has JIUTepaTypa, CpeAcTBa MacCOBOM OK - 4
ConmnaibHo- nHpopmanuu, cetb IHTEpHET U Apyrue) [IK 4.4
ITHYECKHE Keiicpl Ha aHanu3 MHPOpMAIK 00 STUYECKUX aCIeKTaX pa3BUTHs OMOTEXHOJIOTHH (110 rpymam)
aCHEeKThbI Pa3BuTre GM0oTEXHOJOTUI C MPUMEHEHHEM TEXHUUYECKUX cucTeM (OnomHXeHepHsi, OnonHdopmaruka,
OMOTEXHOJIOTHIl | GHOHMKA) U UX IPUMEHEHHE B KU3HU YEIOBEKA, TIONCK ¥ aHAIN3 HH()OPMAIUK U3 Pa3IHYHbIX HCTOYHUKOB
buoTeXHONOrMN | (Hayynas u yueGHO-HAY4YHAS TUTEPATYpa, CPEACTBA MACCOBOM HH(MOPMAIUH, ceTh VIHTepHET U Apyrue)
1 TEXHUYIECKUE | Kejichl Ha aHaIM3 HHPOPMAIMU O PA3BUTHH OMOTEXHOJIOTHIA ¢ TIPUMEHEHHEM TEXHHYECKUX CHCTEM (T10
CHCTEeMBbI rpymmam)
B Tom uuciie npogeccnoHaIbHO-OPMEHTHPOBAHHOE COJlePsKaHMe PAKTHYECKOr0 3aHATHSA 2
Koncynbranus 2
IIpomexyTouna 2
sl aTTecTanus 3aueT
10 JMCHHUIIHHE
Bcero: 84




3. YCJIOBUS PEAJU3ALIMU ITPOTPAMMBI OBILEOBPA30OBATEJIBHOM
JTUCHMUILIAH

3.1. lns peajiM3anMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH MPEIyCMOTPEHbI
cJIeAyoLIHe cCrelHaJbHbIe IOMelleHUs

Kabuner «buonorum», OCHAIIEHHBII 000pymOBaHHEM: MeOeIb, IOCKa, Me,
HarJIIHbIe 1ocoOust (KOMILJIEKTHI Y4YeOHBIX TaOdMIl, IUIAKATOB), TEXHUYECKUMU
cpencTBaMu OO0YYEHUS: KOMIBIOTEp C YCTPOMCTBAMU BOCIPOM3BENCHUS 3BYKa, IPUHTED,
MYJIbTUMEIUA-TIPOCKTOP C HIKPAHOM.

JlabopaTopusi, oOcHaileHHas OOOpyJOBaHMEM I  TIPOBEICHUS  3aHSITHI:
MHUKPOCKOTIBI, CEKYHJOMEP, TOHOMETP, JabopaTtopHas nocyaa (mpoOUpKu, MOJICTABKU IS
POOUPOK, TMUHIIETHI, MMECOK, CTYNKH C MECTUKAMH, MPEIMETHBIC M TOKPOBHBIC CTEKIIA,
CTEKJIIHHBIE TaJOYKH, MpEnapoBaJIbHbIE WIJIbI, (UIbTpOBajbHas Oymara (candeTku),
CTaKaHbl) TUIEPTOHUYECKUN pacTBOp Xjopujaa HaTpusi, 3%-HbIA pacTBOp MEpPOKCHAA
BOJIOPOJIa, PacTBOP 0J1a B HOAMCTOM KaJIMH, TTUIEPHUH, KIyOHU KapTo(des, JTUCT 310U
KaHAJICKOM, TIoA pPSIOMHBI OOBIKHOBEHHON (psOMHBI WIJIM TOMAarta), JyK pemyaThlid,
pa3BeICHHBIC B BOJIE APOHOIKH );

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auy nporpaMmmabl

JUist peanuzanuu nporpaMmbl OMOIHOTEUHBIA (POH 00pa30BaTENLHON OpraHU3aALNH
JOJDKEH MMETh IeYaTHbIe W/WIM 3JIEKTPOHHBIE 00pa3oBaTeibHbIE M HWH(OPMALMOHHBIE
pecypchl, PEeKOMEHJIOBaHHbIE Ui MCIIOJIIb30BaHMS B OOpa3oBaTENbHOM Ipoliecce, He
CTaplle IIATH JIET C MOMEHTA U3/IaHHUs.

PekoMeHayeMble TMe4yaTHbIE M3JAaHMUS [0 peanu3aluu  001eo0pa3oBaTeNIbHOM
U CUUTUTMHBIPEACTABICHBI B METOAMYECKUX PEKOMEHIALUAX IO OpraHu3alii 00y4eHHUs.



YuebHo-MeTonUIeCKOe U MHGOPMAIIMOHHOE 00SCIIeYCHIE TUCITATIINHEL

a) OCHOBHAs JIUTEpaTypa:

Ne i/m

UcTounuk

1

Buonorus: 10-i knacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckwuii, A. M. PyOuoB [u
np.] ; mox penakuueii B. B. [laceunuka. — 5-¢ u3n., crep. — Mocksa : [Ipocemenue, 2023. — 223 ¢. —
ISBN 978-5-09-103624-4. — Tekcr : 31eKTpoHHbIH // JIaHb : 371eKTpoHHO-O0nOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334994 (nata obparienus: 24.01.2024).

Buonorus: 11-i knacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckwuii, A. M. PyouoB [u
np.] ; mox penakuueii B. B. [laceunuka. — 5-¢ u3n., crep. — Mocksa : [Ipocemenue, 2023. — 272 ¢. —
ISBN 978-5-09-103625-1. — Tekcr : ameKTpoHHbIH // JIaHb : 371eKTpoHHO-OnOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334997 (mata obparienus: 24.01.2024).

Buonorus : y4eOHUK ¥ PaKTHKYM JIJIsl CPEIHET0 MpodeccruoHatbHoro oopazosanus / B. H. Speirus [u op.] ;
nop penakuueit B. H. Speiruna. — 2-e u3n. — Mocksa : MznatensctBo HOpaiir, 2023. — 378 c. —
(ITpoeccronansroe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT : 3neKTpOHHBIH //
Oo6pasoBarenpHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618 (narta oOparieHus:
24.01.2024).

0) AONONHUTENbHAS IUTEPATYpa:

Ne i/

HcTounuk

4

INonomapéna, 1. H. buonorus. 10 knacc: 6a30Bblii ypoBeHsb : yueOHuk / U. H. Ilonomapésa, O. A.
Kopawunogsa, T. E. Jlommununa ; mox penakuueit M. H. [lonomapépoii. — 10-e u3n., crep. — Mocksa :
[Ipocsemenne, 2022. — 224 ¢. — ISBN 978-5-09-088227-9. — Tekcr : anexTpoHHbIH // JIaHb : 37€KTpOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/334442 (nata obpamienus: 24.01.2024).

INonomapéna, W. H. buonorus: 11 kiacc: 6a30BbIit ypoBeHs : yueOHuk / M. H. [Tonomapéra, O. A.
Kopawunogsa, T. E. Jlommununa ; mox penakuueit M. H. [lonomapépoii. — 10-e u3n., crep. — Mocksa :
[Ipocsemenne, 2022. — 256 c¢. — ISBN 978-5-09-088228-6. — Tekcr : anexTpoHHbIH // JIaHb : 37eKTpOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/334445 (nata obpamienus: 24.01.2024).

Buonorus. ba3oBelii u yrnyOneHnslit ypoBau: 10—11 kimaccsl : yaeOHUK AJ1s1 cpeTHETo 00IIero oopa3zoBaHusl
/ B. H. fpbirun [u ap.] ; non obrieit penakuueii B. H. Speiruna. — 2-¢ uzn., nepepad. u jgon. — Mockea :
WznatensctBo KOpaiit, 2023. — 380 ¢. — (O6mmeoOpa3oBarenbHbiii 1ukn). — ISBN 978-5-534-16228-8. —
Texkcr : anekTponHblit / O0pazoBatenbHas wiardgopma HOpaiit [caiit]. —

URL: https://urait.ru/bcode/530646 (nata oopamienus: 24.01.2024).

CwmupnoBa, M. C. EcrecTBo3HaHUE: Treorpadusi, OMOIOTHS, IKOJIOTHS : Y4eOHOE TOCOOHE I CPEIHETO
npodeccuonansHoro oopasosanus / M. C. CmupHoBa, T. M. CmupaoBa, M. B. Boporenko. — Mockaa :
WznarensctBo FOpaiit, 2023. — 271 ¢. — (Ilpodeccronansuoe obpasosanue). — ISBN 978-5-534-12798-0.
— Texkcr : anexrponHbIH // OOpa3oBatensHas wiatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/515030 (mata obpamenus: 24.01.2024).

B) IEPUOINYECKHE N3TAaHHSL:

Ne n/mt Hcrounuk
8 [Tpupona: Hayy.-nomy. sxypHai / yapenutenu : PAH; Hayunsiii u u3narensckuii nentp "Hayka" PAH. —
Mocksa : Hay4nsiii n uznarensckuii nentp "Hayka" PAH, 1912 —. — Bexomut 12 pa3 B roa. — ISBN

nedaTHoit Bepcun 0032-874X. — TekcT : HemoCpeICTBEHHBIH.

') ”HPOPMAIMOHHBIE AJIEKTPOHHO-00pa30BaTEIbHbBIE PECYPCHI:

Ne i/t | McTtounuk

1 DnektpoHHas 6ubnnoreunas cuctema «bndmuoTex. Uznarenscteo KJAY»  https://mgri-rggru.bibliotech.ru/

2 DnekTpoHHO-O0nbIHoTeUHas cuctema «M3marensctBo Jlanby hitps://e.lanbook.com/

3 DneKTpoHHO-O0ubMoTeuHas cucrema elibraryy / [IpaBooGianarens : OOIIECTBO ¢ OrpaHUYCHHON
otBercTBeHHOCTRIO «PYHOBY» (RU) https://elibrary.ru/

4 DnekTpoHHO-6uGMOTeuHas cuctema «5C KOPAWTY  https://urait.ru/

5 Nudopmanmonno-paBoBoe obecredenne « ['apant»

(moxanpHas WHGOPMAIMOHHO-TIPAaBOBas cuctema) https://www.garant.ru/



https://mgri-rggru.bibliotech.ru/
https://e.lanbook.com/
https://elibrary.ru/
https://urait.ru/
https://www.garant.ru/

4. KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpo.ib U olleHKa pe3yIbTaTOB OCBOCHHS 00IIC00pa30BaATEIIBHON JUCITUTLTHHBI
pacKpbIBalOTCA 4epe3 AUCIHHUILUTMHAPHBIE PE3yNIbTaThl, HAIPaBICHHBIE HA (POPMHUPOBAHUE
00X u npo¢eCCUOHATBFHBIX KOMIIETEHIIMHI TI0 pa3zesiaM U TeMaM COACpKaHMs y4eOHOTO
MaTepuara.

Oomasn Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U

Paznen 1. Knerka — KonTponbhas pabota
CTPYKTYPHO- «MouneKysipHbIi YPOBEHb

GyHKUHOHAIbHAS eTUHUIIA OpraHu3alyu >KUBOI'0»
JKHBOT0

OK 02 buonorus kak Hayka. O0ras 3anonHenue TabIUIBI C OMUCAHUEM
XapaKTePUCTHKA KU3HU METOJIOB MHKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBAMH M HEJOCTATKAMHM.
3anonHeHne TabIuIbl «BKiaa yaeHbIx
B Pa3BUTHE OMOJIOTHI

3aroTHeHUEe CPABHUTEITLHOM TAOUIIBI
CXOJICTBA M Pa3jIM4YUil )KHBOTO U HE
JKHBOT'O

OK 01 CrpykrypHO-hyHKIIMOHANbHAs |OLieHUBaeMas JUCKYCCHs 110 BOIpOocam
OK 02 OpraHM3alus KJIETOK JEKIUU

OK 04 Pa3paboTka MEHTaIBHOM KapThI TIO
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
I[apCTBaM B MHHU TPYTIIax
Beimonaenue u 3ammra 1a00paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKITIOUYCHHUS (Kpaxmail, KapOTHHOUIBI,
XJIOPOTIJIACThI, XPOMOIIIACTHI)»
[Ipaktuyeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HCTOYHHUKOB, PEKOMEHIOBAHHBIX
Mpero1aBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATIbHBIE  |DPOHTAIBHBIN OIIPOC

OK 02 (akTOpHI HACIIEICTBEHHOCTH Pa3pabotka rioccapus
PelieHue 3a1a4 Ha onpe/e/ieHNe

IIOCJIEI0BATEILHOCTH HYKJICOTHIOB,
aMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykaeoruaos JJHK

OK 02 OOMeH BelecTB U @poHTANIBHBIN 0mpoc
3arosHeHNE CPaBHUTENLHON TaOIHIIBI




IIPEBPALIEHUE SHEPTUU B KIIETKE

XapaKTepUCTUK TUIIOB 0OMEHa
BELIECTB

OK 02
OK 04

JKn3HEeHHBIN UK KIIETKH.
MuTto3. Meiio3

OOcy>k1eHHe 110 BOIIPOCaM JICKIHH
PazpaboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO [IHKJIa

Pasznen 2. Ctpoenue u
(GyHKIIUM opraHu3zMa

KonTponbras pabota “CTpoeHue u
¢byHKuuu opranuzma’

OK 02
OK 04

Crtpoenue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThl
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MOB (PAaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPATKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02

@OopMBI pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON B TpUMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHe3a
OTJIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOrpyIIaM
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX LIUKJIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBHIHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBaHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAIM3UPYIOIIEM CKPEIINBaHUU,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEINBAHUS

OK 01
OK 02

CuenneHHoe HacIeq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB MPU
CIICIIJICHHOM HACJICJ0BAaHUH,
COCTaBJICHUE I'EHOTHIINYCCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalliy IIpH IIepeaaye
HAaACJICAICTBECHHBIX HpI/ISHaKOB,
COCTABJICHUC 'CHOTHUIITNYCCKUX CXEM




CKpEILLIMBaHUS

Paznen 3. Teopus 3Bo/11ounu

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Wcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OIIPOC

OK 04 y4eHusi. MEKPO3BOJIIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YUCHHS

OK 02 MakposBottonus. OueHuBaemasi TUCKyCCHUS:

OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJIOrMYeCKON TEPMUHOJIOTUN U

CHUMBOJIMKH JUIS JOKA3aTeIbCTBA
POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHne 4enoBeka — OpOHTAIBHBIN ONPOC

OK 04 AQHTPOIIOreHE3 Pa3paboTka neHTBl BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa

Paznen 4. Dxosorus

OK 01 Okojnoruyeckue GpaxTopsl U Tect 10 KOJIOTHYECKUM (PaKTOpaM U

OK 02 CpEeIbl KU3ZHU cpenaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomynsiusi, cooOriecTna, CocraBieHune cxeM KpyroBOpOoTaBelIecTs,

OK 02 HKOCHUCTEMBI UCIIOJB3YSl MaTePHAIIbI JICKIIUH

OK 07 PeleHne npakTUKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1aHUM 110 IEPEHOCY
BEILECTBA U SHEPTHHU B IKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKUX LIEHeH 1
nupamMul 6MOMAacChl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHuBaemasi IUCKyCCHs

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 daxTopos Ha 6uochepy I[Ipaktryeckas paboTa “OTX0IbI

OK 04 IPOU3BOICTBA”

OK 07

OK 02 Bnustaue connansHo- OueHrBaemasi IUCKyCCHS

OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha Beimonuenne nadbopaTopHoi paboThI Ha

OK 07 3JI0pPOBbE UEIIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausiaue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Paznen S. Buosorust B :km3HM  |3amuTa Kelica: IpecTaBlIeHUE

pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHUE C TIPE3CHTAINEN )

OK 01 buorexHosoruu B ;KU3HU BrinonHenue kelica Ha aHaIu3




OK 02 KaXkII0ro “H(pOpMaIIUK 0 HAYYHBIX JOCTH)KCHHIX
OK 04 B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHIA,
KJICTOYHOW WHKCHEPHUH, ITUIIEBBIX
O6uoTexHoJIO0rHi (TI0 Tpynnam),
IPEJICTABIICHUE PE3YJbTATOB PEIICHHUS

KENCOB
OK 01 [TpombinienHast OuorexHosorusi |BeimonmHeHNe Keiica Ha aHAIN3
OK 02 uH(pOpMAIMY O Pa3BUTHU
OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110

rpyIIam), IpeICTaBIeHUE PE3yIbTaTOB
pELIEHHS KEMCOB

OK 01 ConuaabHO-3THYECKHE acIeKThl | BrImojHeHue Kelica Ha aHaIn3
OK 02 OuorexHoI0rui uHpOpMaIMu 00 ITUIECKUX aCIEeKTax
OK 04 pasBUTHS OGMOTEXHONOTHIA (110

rpyIaMm), IpeICTaBICHUE PE3yIbTaTOB
pELIEHHS KEMCOB

OK 01 buorexHonoruu u texanyeckue |BrImonHeHue Kevica Ha aHaIn3
OK 02 CHCTEMBbI nH(pOpManNH O pa3BUTUSA
OK 04 OMOTEXHOJIOIMI ¢ IPUMEHEHUEM

TEXHUUYECKUX CHCTEM (110 IpymIam),
IPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB

MoanwucaHo ¢ ucnonsaosanvem MO axusigner
Bepcus 1.0, (c) 2021 AnekcaHap CuMoHOB



