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PPabouan nporpamma yueOnoii smctmmnnin 6moaornn pazpaborana Ha OCHOBE

— DeACPATBLHOINO  TOCYAAPCTBEHHOI0  00pa’opaTe/bHOI0 cTamjapra cpeasero obumero
obpasosanus (nanee — GIOC COO) (yrsepaaen npukazom MunncTepersa o6palobBanns 1
nayku P® o1 17.05.2012 N 413);

— MenepaibHoro rocy1apeTBenHoro 00pa3oBaTeIbHONO CTAHAAPTA 110 CHEIHAIBHOCTH:

— 20.02.04, Tloxapnas Gezonacuocts (Gasosas noaroroska) (Oajosas nojaroroska),
yIBepAIenioro npukasom Munnctepersa [lpocsemenns Poceuiickoii ®enepamun ot 7
mions 2022 r, Ne 537.

— Menepanboil 00pa3OBATENLHOMN HPOrPAMMBI CpeHero odiero 0opaoBanis (YTIBepKICHa
npukazom Munnpocsemenns Poccun or 23.11.2022r. Ne1044)

— llpumepnoii  paboueii  nporpammel  ofueobpazoBaTesbHON  Y4COHOH  AMCIMILTHHBI
«buonorusy (Gazopblit yposes) s npodeccHOHATLHBIX 00pAIOBATEIBHBIX OPraHn3almi
TexXHONOrHueckoro npodmns obyuenns (Yrpepxiena na sacenanuu Cosera 1o oueHke
CONCPIKAHMA M KA4eCcTBA IPHMEPHBIX pabounx nporpamm o0meoOpazoBareibHOrO M
counansHo-rymanutapioro unksion CI10O — [Mporokon Nel4 or 30.11.2022r.)

Pazpaborunk:
Xycuyraunosa [.M., npenonasarens 6uonorun FATIOY «TeTioumcknii rocy1apeTBeHHbIH
KOJUJIC/DK IPAXKIAHCKON 3aliTh)

Pacemorpena u 0100peHa Ha 3aCENAHNH TIPEAMETHO-IHKAOBON KOMHCCHH €CTECTBEHHOHAYYHBIX
ancunnann v maremarukn FAIIOY  «Teriomiekuii rocyapeTBennbiii KOMIEUK TPaXIAHCKORM
3AUATHIN,

nporokon Ne 1, or 2 £08.2024 r.




| IMACHOOPT IPOI'PAMMBI YYEBHOM JUCIUITJIAHBI
OV/.10 buomnorus

1.1. O6aacTh NpUMEHeHNsI MPOrPaMMBbl.

OO01e00pazoBaTenbHas TUCUUILIMHA «brUoNorus» u3ydaercs Ha 6a30BOM ypOBHE B
00111e00pa3oBaTeIbHOM IIUKJIE Y4eOHOTO MIaHa OCHOBHOU MPO(eCCHOHATBHOM
00pa30BaTENbHON MPOTPAMMEI U SIBISIETCS 00S13aTEIbHOM YacThIO
00111e00pa30BaTEIBHOIO UKIIA 00pPa30BaTEIbHON MPOrPaMMbI B COOTBETCTBUU C
dI'OC 0.02.04. IToxxapnas 6e30macHOCTb (0a30Basi MOATOTOBKA).

CocraBneHa Ha OCHOBE ITPUMEPHOM MPOrpaMMbl Y4EOHOU TUCHUTUIMHBI «bron0rusy
JUISL CTIELMAIBbHOCTEN cpeiHero MpodeccrnoHalbHOTO 00pa30BaHuUS.

1.2.MecTo TUCHUIJIMHBI B CTPYKTYpPe OCHOBHOM Mpo@deccuoHaIbLHOI
o0pa3oBaTeIbHOM NMPOTrPAMMBI:

[TporpamMma no 6uosioruu paspaboraHa Ha OCHOBE TpeOOBaHUH K pe3yibTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl CPEeTHEr0 00LIET0 00pa30BaHus,
npenacrabieHHbx B DI'OC COO, ¢ yueToM KOHIEMIIUU MPENoIaBaHus y4eOHOro
npeameta "buosorusa" B oOpazoBarenbHbIX opranusanusax Poccuiickoit deneparum,
peanu3yronMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
benepanpHOl pabouel MporpaMMbl BOCITUTAHUS.

OO61eoOpazoBaTenbHas AUCHUIUIMHA «buonorus» wu3zydaercs Ha 0a30BOM
ypoBHE B  00mIe00pa3oBaTelbHOM  IMKJIE  Yy4eOHOro  IjlaHa  OCHOBHOM
npodeccuoHanbHON 00pa3oBaTeNbHON porpaMmsl rpymnn crnenranibHoctu 20.02.02
3amuTa B Upe3BbIYalHbBIX CUTYaLUAX
TpynoemkocTs aucimiuiviHbl «buonorus» Ha 6a30BOM YpOBHE COCTaBIISIET 72 yaca

[TpodeccrnonanbHO-OpUEHTUPOBAHHOE coJiepKaHHe peanuzyercs B
npukiagHoM wmoayie (pazgen 5  “buosormss B KM3HM®) IS BCeX
npodeccuil/cenuabHOCTe Ha MaTepuaie KEMCOB, CBSA3aHHBIX C aHAJIU30M
uHpoOpMaIu O Pa3BUTHUU U MPUMEHEHUU OMOTEXHOJIOTMH IO OTpacisaM OyayIieit
npodeccuoHanbHOM eaTenbHOCTH o0yyatomuxcs. Kpome Toro, mpodeccruonanbHo-
OpPUEHTUPOBAHHOE COJCP)KAHUE YUMUTHIBAeTCA B pazaene 4 “Oxonorus’ TpHU
BBITIOJIHEHUH JTA0OPATOPHBIX M TPAKTUYECKUX pPabOT, CBSA3aHHBIX C Oymymiei
poecCHOHANEHOM NESITEIbHOCTRI0 00YYaIOIIUXCSl.


exp:536025

1.3.lenun n nnaHupyemsbie pe3ynbTaTbl OCBOEHUA AUCLUNSIUHDI:
1.3.1 Heau u 3agaum AMCUMILIMHBI — TpeOOBaHHMsI K pe3yJbTAaTaM OCBOEHHUS
AMCUHUILINHBI

Heanb: ¢opMmupoBaHue Yy CTYIEHTOB MPEIACTaBICHUS O CTPYKTYpHO-
(GYHKIMOHAIBLHOM OpraHu3alldd KUBBIX CHCTEM pPAa3HOTO paHra Kak OCHOBBI
NPUHATUS  PEIICHWA B  OTHOIICHWH OOBEKTOB JKMBOM TPUPOIBI HW B
MIPOU3BOICTBEHHBIX CUTYAIIHSIX.

3axayu:

1) chopmupoBarh MOHMMaHHUE CTPOCHMS, MHOroOOpa3us U OCOOEHHOCTEH
JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHu3allid, 3aKOHOMEPHOCTEH MpPOTEKaHUs
OMOJIOTUYECKUX TIPOLIECCOB U SIBIICHUN B OKPY’KAIOMICH cpesie, HeIOCTHOM HaydHOM
KapTUHBI MUPA, B3aUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OIPEACIATh JKUBBIE OOBEKTHI B TMPHUPOJEC; MPOBOIUTH
HaOJIOJICHHUST 3a SKOCUCTEMaMHM JJIsl BBISABJICHUS €CTECTBEHHBIX M aHTPONOTECHHBIX
W3MEHEHUM, UHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOCHUN,

3) cdopMupoBaTh HaBBIKM TPOBEICHHUS MPOCTEUINX OHUOJIOTHYECKHUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBaHUN C COOJIOJEHWEM TMpaBuil  OE30MacHOTrO
oOpartieHus ¢ 00beKTaMu U 000PYI0OBAHUEM;

4) pa3BuUTh YMEHUS UCIOJIb30BaTh MH(GOPMAIINIO OMOJIOTUYECKOTO XapaKTepa 13
Pa3TUYHBIX HICTOYHUKOB;

5) copmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEIACTBUS CBOEH JEATEIbHOCTU
M0 OTHOIIECHUIO K OKPYKAIoIIeH cpesie, COOCTBEHHOMY 3JI0POBBIO; 0OOCHOBBIBATH U
co0JIr01aTh MephI MPODUIAKTUKHI 3a00JI€BaHUM.

6) chopMupOBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHXKCHUM OMOJIOTHYECKON HAYKH
U TEXHOJIOTUN B TPAKTUYECKON ICATEIHHOCTHU UYEJIOBEKA, PA3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUI U arpoOHOTEXHOIOTHH.



1.3.2 Ilnanupyemble  pe3yJabTaThbl  OCBOEHHUS  001Ie00pa3oBaTebLHOM
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

B pesynbrare u3yuenus aucuuruiuHbl «buonorus» Oyayt cdopmupoBaHbi
cienyronme o0umue KOMIneTeHIUM:
OK 01. BeiOupaTth crnocoObl pemieHust 3afad NpodeccuOHaTbHON JeATeTbHOCTH
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM
OK 02. Hcnonb3oBaTh COBpEMEHHBIE CPEJICTBA MOKCKA, aHAIM3a U UHTEPIPETALINH
uHdpopmanuu, ¥ HUHPOPMAIMOHHBIE TEXHOJOTHM JJIS BBINOJHEHUSA 3ajad
npoecCHOHANTEHOM eI TETbHOCTH;
OK 04. D¢ (hexTuBHO B3aUMOJEHCTBOBATh U Pad0TATh B KOJUIEKTUBE U KOMAH/JIE;
OK 07. CogneiicTBOBaTh COXPAaHEHHUIO OKPYXAIOLIEH Cpeibl, PECypcOoCOEpEeKEHUIO,
OPUMEHATHh 3HAaHUS 00 M3MEHEHMM KJIUMaTa, MNPUHIUOBL  OepexIMBOro
IIPOU3BOJICTBA, 3(PPEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYaLUAX;

B pesynpraTe u3yueHus IUCHUIUTMHBI «buonorus» OyayT chOpMHpPOBAHBI
cienyromue JIMYHOCTHBIE Ppe3yJbTaTbl OCBOEHUs mpeaMera "buonorus"
OTpaxaroT C(OPMUPOBAHHOCTH ONbITA MO3HABATEIBHOM U  MPAKTUYECKOU
JESATETLHOCTH O0YYaIoIIUXCs M0 peasii3alii IPUHITHIX B OOIIECTBE IIEHHOCTEH, B
TOM YHUCJIE B YaCTH:

B yacTu TPy10BOI0 BOCIIUTAHMSA:

- TOTOBHOCTD K TPYyly, OCO3HAHHE IICHHOCTU MacCTEPCTBA, TPYI0IIO0HE;

- TOTOBHOCTh K aKTHBHOW JESITCIIBHOCTH TEXHOJOTHYECKOW W  COIUAIbLHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIIHLHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

- UHTEpeC K pa3Nu4YHbIM cepam npopecCuoHaIbHON AESTEIHHOCTH,

OBnazicHNE YHUBEPCAJIbHBIMYU Y4eOHBIMY NMO3HABATEIbHBIMH JCHCTBUSMU:

a) 0a3oBble JJOrMYecKHe AeiiCTBHS:

- CaMOCTOSATENIbHO (POPMYIUPOBATh U AKTyaJIU3UPOBAThH MPOOIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

- yCTaHaBJIWBATh CYIICCTBCHHBIM NPH3HAK WM OCHOBAaHHUA JUISI CpPaBHCHHSI,
KJ1accupuKaluu U 0000IICHHUS;

- ompenensaTh IeNu JeATeTbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH UX
JIOCTYKCHUST,

- BBISIBJISITH 3aKOHOMEPHOCTH U TTPOTUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX;

- BHOCUTHb KOPPEKTHBBI B JEATEIHLHOCTH, OIEHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM

0) 0a30BbIe HCCJIEI0BATEIBLCKUE 1€ CTBUSA:



- BIAJCTh HaBBIKAMHU YYEOHO-HMCCIEAOBATEIHCKOM W TMPOCKTHOW NIESITEIbHOCTH,
HABBIKAMH pa3pelieHus mpoosem;
- BBISIBIIATh IPUUMHHO-CJIC/ICTBEHHBIC CBSI3HM U aKTyaJIU3UPOBATh 3a/1auy, BbIABUTATh
TUIOTE3y €€ pelleHus, HaXOAUTh apryMeHThl [JIsi JO0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;
- aHAJU3UPOBATh IMOJYYCHHBIC B XOJI€ PEIICHUS 3aJaudl Pe3yJbTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;
- yMETh TIEPEHOCHTHh 3HAHUS B I[IO3HABATCIBHYI0O U MPAKTHYECKYI0 O00JacTH
KU3HENCATEIbHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTEH;
- BBIJIBUTaTh HOBBIC UJIEU, TIPEIJIaraTh OPUTMHAIIBHBIE TIOJIXO0/IbI U PEIICHUS;

- CTMIOCOOHOCTD WX MCIIOIB30BAHUS B TIO3HABATEILHON U COIMATIBLHOM MPAKTUKE

B o0J1acTH HEHHOCTH HAYYHOTO MO3HAHUS:

- c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKd M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAiore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHME S3BIKOBOM M UUTATEJIILCKOM KYJIBTYpbhl KakK CpeICcTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

- OCO3HAaHHWE IIEHHOCTHM HAY4YHOW JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHINBUAYAIBHO U B TPYIIIIE;
OBnazeHNe YHUBEPCATbHBIMU YUYCOHBIMH TTO3HABATEIIHLHBIMU JICHCTBUSIMHU:

B) padora ¢ nuadopmanueii:

- BIJIQJIeTh HABBIKAMM TMOJY4YeHUs WHGOPMAIMM U3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIIECTBIISATh IMOUCK, aHATTU3, CUCTEMATU3AIIUI0 U UHTEPIIPETAILIUI0
uH(popMaIu pa3auyHbIX BUAOB U (OPM IIPEACTaBICHUS;

- CO3/71aBaTh TEKCTHl B PA3IMUHBIX (hopMaTax C yueTOM Ha3zHaueHUs] MHOOpPMALUU U
[EJIeBOM  ayJUTOPUH, BBIOMpAs ONTUMaAIbHYHO (QOpMy TpEACTaBICHUS U
BU3YaU3aINH;

- OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(GOPMAIIMN, €€ COOTBETCTBHE
MPaBOBBIM M MOPAJIBHO-ITUYECKUM HOPMaM;

- WCIOJIB30BaTh CPE/ICTBA MH(DPOPMAIIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUN B
pelIeHU KOTHUTHBHBIX, KOMMYHHUKATUBHBIX UM OpPraHU3alMOHHBIX 3aJad C
COOJIIOJICHNEM TpeOOBaHUI HPrOHOMHUKH, TEXHUKUA O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, NPaBOBBIX M OSTUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e30ITacCHOCTH;

- BJAQJICTh HaBBIKAMH PACIIO3HABAHUS W 3alIUTHl MHPOpMauu, WHPOPMAIMOHHOM
0€30ITaCHOCTH JIMYHOCTH



-TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIHHOCTHA U CAMOOTIPEIEIICHHIO;
-OBJIaJICHUE HAaBBIKAMHM Yy4eOHO-HCCIICOBATCIBCKON, NPOSKTHOW M COIMAILHOM
JESITENILHOCTH;

OBJjiaieHne YHUBEPCAJIbHBIMU KOMMYHHMKATHBHBIMM J1I€liCTBUSIMU:

0) coBMeCTHAas1 1esITeJIbHOCTb!

- TIOHMMAaTh W WCIOJb30BaTh TMPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOU
padoThI;

- IPUHUMATh eI COBMECTHOU JCSITEIIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBUS TI0 €€ JOCTH)KCHHUIO: COCTABJIATH IJIaH JEHWCTBUH, pacHpeaessiTh POJu C
Y4€TOM MHEHHUM YJACTHUKOB 0OCYKJATh PE3yIbTaThl COBMECTHOM pabOThI;

- KOOPJIWHUPOBATHh U BBIMIOJHATH PA0OTy B YCIOBHUSAX PEAIBHOTO, BUPTYaAJIBHOTO H
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IUYHBIX CUTYAIIHSX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUIIMATHBHBIM

OBj1ajieHHe YHHBEPCAJIbLHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

I') NPUHATHE ce0sl U APYTUX JIIoAei:

- NMPUHMMATh MOTHBBI M apTryMEHTHI JPYTHX JIOJICH TNpU aHadu3e pe3yJbTaToB
JESTENBHOCTH;

- MpU3HABaTh CBOE MIPABO U MPABO JPYTHUX JIFOJEH Ha OITHOKH;

- pa3BUBAThH CITIOCOOHOCTH TOHMUMATh MHUP C TTO3HIIMH JIPYTOTO YeIOBEKa

B 00J1acTH 3K0J10rH4€CcKOro BOCIIUTAHMS:

- c(hOpPMHUPOBAHHOCTh IKOJOTUUECKON KYJIbTYpPBhI, IOHUMAHWE BIUSHUS COITUATIBLHO-
SKOHOMMYECKHUX TIPOLIECCOB HAa COCTOSHUE IPUPOJHOM M COIUAIBHOW CpEIbI,
OCO3HAHHUE II100aIbHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeMm;

- IUIAHUPOBAHUE W OCYIIECTBJICHUE JEUCTBHM B OKPYXKAIOIIEH CPEAE HAa OCHOBE
3HAHHUA LEJIeH YCTOWYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

AKTUBHOE HEIPUATHE NECUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIEH CpeLIe;

- yMEHHE TMPOTHO3MPOBATH HEOJATONMPHUATHBIE OSKOJOTUYECKHE IMOCIEICTBUS
MPEeANTPUHUMAEMBIX ICMCTBUM, TPEIOTBPAILATh UX;

- paCIIMPEHUE OMBITA ICATEIBHOCTH SKOJOTUYECKON HAIIPABICHHOCTH;

- OBJIaJICHHE HaBbIKAMHU Yy4e€OHO-HCCIIEIOBATEIbCKON, MPOEKTHONW M COIMaIbHOMN
NEeATEIILHOCTH

IIpeamMeTHbIe pe3yabTaThl 0CBOeHHA Kypca '"buosiorus' orpaxkaror:

-chOpMHUPOBAHHOCTh 3HAHWW O MECT€ W POJIM OWOJOTHH B CHCTEME HAyYHOTO
3HaHUS;, (YHKIMOHAJIHHOW TPAMOTHOCTH YEJIOBEKa JUIS PEIICHUS >KU3HCHHBIX
po0iem;



-cOpPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH COJEPKAHUE OCHOBOTIOJATAIOIIUX
OMOJIOTUYECKUX TEPMHUHOB W TIOHSTHM: >KU3HB, KJIETKA, TKaHb, OpPraH, OpTaHU3M,
BU/I, TIOMYJISIMS, SKOCUCTEMA, OMOIeH03, Onocdepa; metabon3M (0OMEH BEIIECTB U
MpeBpallleHue DHEPruM), TromMeocTas (camMoperyssius), OuocuHTe3 OelKa,
CTPYKTypHasi OpraHu3alsi JKUBBIX CHUCTEM, JUCKPETHOCTb, CaMOPETYJISALIHNS,
CaMOBOCIIpOU3BeJIeHUE  (PENpOAYKIMs),  HACIEACTBEHHOCTb,  HM3MEHUYHMBOCTD,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAS OpraHU3allUs;
-cOpPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH COJEPKAHUE OCHOBOTIOJATAIOIIUX
OMOJIOTUYECKUX TEOPUH M THUIOTE3: KIETOYHOM, XPOMOCOMHOM, MYyTallMOHHOM,
ABOJIIOLIMOHHOM, POUCXOKICHUS KU3HH U YEIIOBEKA;

-c()OPMUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIIOJIAralolue OUOJOTUYECKHE
3akoHbI U 3akoHOMepHOCTH (I'. Menaens, T. Moprana, H.1. BaBunosa, J. I'ekkens,
®. Mrounepa, K. bapa), rpaHuiibl ©X IPUMEHUMOCTH K KUBBIM CHCTEMAaM;
-IpUOOpPETEHUE ONbITA MPUMEHEHUSI OCHOBHBIX METOJOB HAYYHOI'O ITO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHU: HAOIIOJICHUS U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U
SBJICHUM, OpraHu3allid W  TMPOBEJACHUS  OHOJIOTMYECKOTr0  HKCIIEPUMEHTA,
BBIJIBUKCHUSI  TUIOTE3, BBIABICHUS 3aBUCUMOCTH  MEXAY  HCCIETyeMbIMH
BENTMYMHAMU, OOBSICHEHUS MOJYYEHHBIX PE3yJIbTaTOB U (POPMYyIHUPOBAHUS BHIBOJIOB
C MCIIOJIb30BAHUEM HAYyYHBIX MOHATHUU, TEOPUHN U 3aKOHOB;

-chOpMUPOBAHHOCTb YMEHHUS BBIJCIATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT M IYKAPHUOT; OJHOKIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, BHUJIOB,
OMOTreOICHO30B B DKOCUCTEM,;

OCOOEHHOCTH TMPOILIECCOB OOMEHa BEUIECTB M MPEBpPALICHUS DHEPrUu B KIETKE,
dboToCcHUHTE3a, TIACTHYECKOTO W DHEPreTHUYeCKOro oOMEHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIJIOIOTBOPEHHUSI, Pa3BUTHSA M PA3MHOXKEHUS, UHIUBUIYAIBHOTO Pa3BUTHUS
opranu3Ma (oHTOTEHe3a), OOphOBI 3a CyIIECTBOBAaHHE, ECTECTBEHHOTO OTOOpa,
BHUJ1I000pa30BaHusl, IPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpejie OOMTaHUsl, BIUSHUSI
KOMIIOHEHTOB DKOCHUCTEM, AaHTPOIOIE€HHBIX HW3MEHEHHWW B DJKOCHUCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBpaIlleHHE YJHEpTUu B Ouocdepe;

-chOpMUPOBAHHOCTh YMEHMS pelIaTh OWOJOTMYECKHWE 3aJadM, COCTaBJISITh
F€HOTUIIMYECKUE CXEMBbI CKPEIIUBAHUS [IJIs1 Pa3HBIX TUIIOB HACJIEAOBaHUS MPU3HAKOB
y OpPraHU3MOB, COCTAaBIISITb CXEMBbI MEPEHOCA BEUIECTB M SHEPTrUU B SKOCUCTEMAX
(Lenu nuTaHus, TUIIEBBIE CETH);

-c(pOpMUPOBAHHOCTH YMEHUM KPUTHUYECKU OLIEHUBAaTh MH(pOpMaLUIO
OMOJIOTMYECKOTO  COJIEp)KaHUs, BKIIOYAIOUIYI0 IICEBJIOHAYYHBIC 3HAHUS U3
pa3IMyYHBIX MCTOYHHUKOB (CpEACTBAa MaccOBOW HH(OpPMAIMH, HAYYHO-TIOMYJISPHBIC
MaTepHuabl);



HHTCPIIPCTUPOBATL 3TUUCCKUC ACIICKTbI COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MCIHUIIMHC, 6I/IOTCXHOHOFI/II/I; pacCMaTpuBaThb I7100aJbHBIC YKOJTOTHYCCKHE HpO6JI€MBI
COBPCMCHHOCTH, (bOpMHpOBaTL 110 OTHOIICHHIO K HUM CO6CTBCHHYIO IIO3UIHUIO,

-C(I)OpMPIpOBaHHOCTB YMGHI/Iﬁ CO31aBaThb COOCTBEHHBIC ITMCHMEHHBIC H YCTHBIC
C006HICHHH Ha OCHOBE OHMOJIOTHYECKOM I/IH(bOpMaHHI/I N3 HCCKOJIBKUX HMCTOYHHKOB,
I'paMOTHO HCIIOJIL30BATH MOHSITUHHBIN ariapar OMOJIOTHH.

-pUOOPETEHUE ONbITa MPUMEHEHHS OCHOBHBIX METOJOB HAYYHOTO TO3HAHMA,
UCITIOJIb3YEMbIX B OMOJIOTHHU: HAOIOIEHUS U OMMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U
ABJIICHWI; OpraHu3allud M  MPOBEAEHUS  OMOJIOrMYECKOr0  IKCIEPUMEHTA,
BBIJIBJKCHUSI  THUIIOTE3, BBISABICHHS  3aBUCUMOCTH  MEXAY  HMCCIENYyEMBbIMU
BEJIMYMHAMU, OOBSICHEHHS MOJYYEHHBIX PE3YyJbTaTOB U (POPMYIHMPOBAHUS BBHIBOJOB
C UCIIOJIb30BAHUEM HAayYHBIX IIOHATUH, TEOPUN U 3aKOHOB;

-c()OPMUPOBAHHOCTh YMEHHUsI MPUMEHSATHh IOJYYEHHbIC 3HAHUS ISl OOBSICHEHUS
OMOJIOTMYECKUX IPOLECCOB U SBJICHUM, IJIS NPHUHATUS NMPAKTUYECKUX PELICHUN B
MOBCEIHEBHOM JKM3HM C LEJIbl0 oOecreyeHus Oe30IacHOCTU CBOETO 3/0POBbsI U
3JI0pPOBBSl OKPYXKAIOIIMX JIIOAEH, COOJMIOACHMSI 3A0pOBOro olpa3a KHU3HU, HOPM
IPAMOTHOIO IIOBEIEHMS B  OKpPYXKalolleM NPUPOJHOU cpele; I[OHMMaHue
HEOOXOJMMOCTH  MCIIOJIb30BaHMSI  JOCTHKEHMHA  COBpEeMEHHOW Ouoioruu
OMOTEXHOJIOTHI JIJIs1 pAllMOHATILHOTO PUPOA0IIOIH30BAHUS.

1.4. KoauyecTBO 4acoB Ha OCBOEHHE MPOrPaMMbl JUCIUIJINHBI:
Jld crienuanbHOCTH:

25.02.02 — 3amuTa B 4pe3BbIYAHBIX CUTYAIUSAX

VYyebnas Harpy3ka (Bcero) - 72 yaca,
6 mom uucie:

VYyeOHast Harpy3Ka BO B3auUMOJICHCTBUU C MpeENoiaBaTesieM - 72 Jaca;
8 moMm yucie:

- 1abOpaTOPHBIE U MPAKTUIECCKHUE 3aHATHS - § 4aCOB

- camocTosiTeNnbHas padbota — () yacoB



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIIATIIIAHBI

2.1. O0bem yueOHOM JMCHMILIMHBI M BHABI Y4e0HO padoThI

Bun yueOHOM paOoThI

O0bBeM HacoB

Y4eOHas Harpy3ka (Bcero) 72
Y4eOHas Harpy3Ka BO B3aMMO/IeliCTBHM C MpenojgaBaresieM, B 72
TOM 4HcCJIe

[Ipaktrueckue padoTbl/ B (hopMe NPAKTUUECKON MOATOTOBKH 8/8
KoHTposbHbIE paboThI -
CamocrosTenbHast padora -
[TpomexyTrounas aTrtectauus (aud.3ader) 2




2.2. TemaTU4eCKMM NfaH U cogepxaHme AUCLUUNIIUHBI

HaumeHnoBa
Conepsxkanue yueOHOro matepuasa (0OCHOBHOE M PO eCCHOHAIBHO-
HHUE . O6bem | @opmupyemble
OPHEHTHPOBAHHOE), J1a00PATOPHBIE M MPAKTHYCCKHE 3aHATHS, NPUKJIATHOH MOAYJIb
pa3aeJioB (npu HaaHIH) YacoB | KOMIIETCHIIUH
TeM
1 2 3 4

Paszgea 1. Kilerka — cTpyKTYpHO-PYHKUMOHAJIBHASA ¢AUHHULA )KMBOIO 18
Tema 1.1. OcHOBHOe coaepxkaHmne 2 OK 2
buosorus kak | Teoperuueckoe o0yuenue: 2
Hayka. O0wasn CoBpeMeHHbIE OTpaciy Onoornyeckux 3HaHul. CBsi3b OMOJIOTHHU C IPYTUMH HAyKaAMM:
XapaKTEePUCTHK |Onoxumus, Onopusnka, OnoHuka, resoreorpadus u ap. Poias u mecto 6uosiornu B
a JKU3HU (OopMHpPOBaHNU COBPEMEHHON HAYYHOU KapTUHBI MUpPA. Y POBHU OpraHU3allU KUBON

matepun. OO1as XapakTepUCTUKA AKU3HU, CBOWCTBA KUBBIX CUCTEM. X UMUYECKHI

COCTaB KJIETOK
Tema 1.2. OcHOBHOE coep:KaHue 6 OK-1
CTpykTypHO- Teopernueckoe o0yueHue: 5 OK-2
¢pynxumonaabH | Knerounas reopus (T. [lIBann, M. lnetinen, P. Bupxos). OCHOBHBIE MOJIOKEHUS OK -4
ast COBPEMEHHOW KJIETOYHOM T€OPUHU. THUIIBI KJIETOYHON OpraHU3aLNu:
OpraHu3anus MPOKAPUOTUYECKUN U FYKAPUOTHUECKHUI. OJTHOKJIETOUYHbIE 1 MHOTOKJIETOYHBIE
KJIETOK opranu3mbl. CTpoeHHEe MPOKAPUOTHUECKON KiIeTKH. CTpOeHHE 3yKapUOTUYECKON

kietku. Heknetounsie popmel sxu3HU (BUPYCHI, OakTepruodaru) Bupycheie u

OakTepuanbHble 3a00neBaHusl. O01IKMe MPUHIUITBI KCTIOIb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OCOOCHHOCTH MPUMEHEHHsI aHTUOMOTUKOB. [IpeacTaBienre ycTHbBIX

COOOILIEHU C Mpe3eHTalNeH, MOArOTOBICHHBIX M0 MEPEYHI0 UCTOYHUKOB,

PEKOMEHIOBAaHHBIX TPEMNOIaBATEIEM

IIpakTHYyeckue 3aHATHSA: 1

[TproOpereHue onbITa MPUMEHEHHS] TEXHUKU MUKPOCKOITUPOBAHUS TIPH BBHITIOTHEHUH
71a00paTOPHBIX padoOT:




JlabopaTopHas
1. Jlabopatopnas pabota «CTpoeHune KIeTKH (pacTeHUs, JKUBOTHBIE, TPUOBI) U
KJIETOYHBIE BKIIIOUEHHUS (KpaxMmaJ, KApOTUHOMIbI, XJIOPOILIACTHI,
XPOMOILIACTHI )»

[ToaroToBKa MUKpOIIpENapaToB, HAOIIOACHUE C IOMOIIBI0 MUKPOCKOIIA, BBISIBJICHUE
pa3Iuunil MEXTy U3y4yaeMbIMU 00bEeKTaMu, (OPMYyITUPOBAHNE BBIBOJIOB

Tema 1.3. OcHOBHOE coep:KaHue 4 OK -1
CrpykrypHO- Teopernueckoe o0yuenue: 3 OK-2
(¢pyHKnuHoHAJLH | XpoMocoMHas Teopusi T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN Habop
ble (paKTOPHI KJIETOK, TOMOJIOTUYHbIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TAINTIOUIHBINA U AUIIOUAHBINA
HacjaeacTBeHHo | HaOop. Hyxneunoseie kucnotsl: JIHK, PHK HaxoxneHue B KieTke, UX CTPOCHUE U
CTH dbyHkMU. MaTpudHbIe IPOIECCH B KIIETKE: pEIUIMKaIvs, OMOCUHTE3 OeliKa,
penapanus. ['eHeTHYeCKni KOJI U €T0 CBOMCTBA
IpakTHyeckue 3aHITHS: 1
Pemenue 3aau Ha onpeneeHre NoCIeI0BATENIbHOCTH HYKIEOTUI0B, AMUHOKHCIIOT B
HOPME U B CIy4ae U3MEHECHUS TTOCIIEN0BATEILHOCTH HYKIeoTua0B JTHK
Tema 1.4. OcHOBHOe coepxkaHmne 2 OK-2
O6men Teoperuueckoe o0yuenue: 2
BELECTB U [TonsiTne MeTaboaM3M. ACCUMIIISIIIUS ¥ TUCCUMUMIIALINAS — JBE CTOPOHBI METa00JIM3Ma.
npespamienne | Tumbl oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTPOPHBINA, a9pOOHBIN U aHAIPOOHBI.
JHEePruu B ITnactrnueckuii ooOmMeH. @oTocrHTE3. XEMOCHHTES
KJIETKE
Tema 1.5. OcHOBHOE coep:KaHue 2 OK -2
Ku3HeHHbI Teopernueckoe ooyuenue: 2 OK -4
HMKJI KJIeTKH. | KieTouyHslil uki, ero nepuoasl. MUTO3, €ro CTaiud U MPOUCXOSIINE MPOLIECCHI.
Mmuro3. Meiio3 | brosorudeckoe 3HadeHre MuTo3a. Melio3 u ero craauu. [loBegeHne XpoMocoM B
Mmeiro3e. Kpoccunrosep. buonornyeckuii cMbici Mero3a
Pasnen 2. Ctpoenne u pyHKIIUM OPraHu3Ma 18
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Tema 2.1. OcHoOBHOE coaepxaHue OK -2
Crtpoenne Teopernueckoe o0yueHue: OK -4
opraHusMa | MHOroKJIETOYHbIE OpraHu3Mbl. B3aMMOCBS3b OpraHOB M CHCTEMBI OPTaHOB B

MHOT'OKJIETOYHOM OpraHu3me. ['omeocTas opranusmMa u ero nojajep>kaHue B Mpouecce

KU3HEIEATEIIBHOCTH
Tema 2.2. OcHOBHOe coaepxaHue OK -2
DopmbI Teopernueckoe o0yueHue:
pa3MHo:KeH | Dopmbl pa3MHOKEHUSI OpraHu3MoB. becnoioe 1 nojaoBoe pa3MHOXeHue. Brusl
ust oecnonoro pasmHoxkeHus. [lonoBoe pazMHOkeHUE. ['aMeToreHes3 y )uBOTHBIX.
opraHusMoB | Cnepmaroreses u ooreHes. CTpoeHue NoJIOBBIX KIIETOK. OIIo0TBOpEHNE
Tema 2.3. OcHOBHOe coaepxaHue OK-2
Ontorenes | Teopernueckoe o0y4yeHHe: OK -4
pacrenmii, | HauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €0 CTa TUH.
JKMBOTHBIX | [ToctamOpuonanbubiil nepuof. CTaguu NoCT3MOPHUOHATIBHOTO PA3BUTHS Y )KUBOTHBIX U
U YesJoBeKa | yenoseka. [Ipsmoe u HenpsiMoe pa3Butue. buonorudeckoe crapeHne u cMepTb. OHTOreHes3

pacTeHuu
Tema 2.4. OcHoBHOE coJep:KaHue OK -2
3axoHomep | Teopernueckoe odoyueHue: OK -4
HOCTH OCHOBHBIE MOHATHSA TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3aKoHbl [
HacjaenoBaH | Menzens (MOHOTHOpUIHOE U OJUTHOPHUIHOE CKpelBaHue). B3anumoaeiicTBie reHoB
s IIpakTHyeckue 3aHATHA:

Pemenue 3aa4 Ha onpeiesieHne BEpPOSTHOCTH BO3SHUKHOBEHHSI HACIIEICTBEHHBIX

PU3HAKOB MPU MOHO-, TU-, TOJIUTHOPUIHOM M aHATU3UPYIOILIEM CKPEIMBAHUH,

COCTABJICHHE T€HOTUITMYECKUX CXEM CKPEIIMBaHUS
Tema 2.5. OcHoOBHOE coJiep:KaHue OK-1
Cuemienno | Teoperuueckoe o0yueHue: OK-2
e 3akonsl T. Moprana. CuenyiieHHOe Hacjae10BaHHE I€HOB, HAPYILIEHUE CLIETICHHUS.
HacjienoBaH | HacnenoBaHue NpU3HAKOB, CUEIJIEHHBIX C MIOJIOM
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ue IIpakTHyeckue 3aHATHUA: 1
npu3HaKkoB | Pemienue 3aa4 Ha onpeiesieHUEe BEPOSITHOCTA BOSHUKHOBEHUS HACIIEACTBEHHBIX

MIPU3HAKOB IPU CLETUICHHOM HacJl€A0BaHUU, COCTABIEHUE T€HOTUIIHYECKUX CXEM

CKpEIIMBaHUs
Tema 2.6. OcHoBHOE coJep:KaHue 4 OK -1
3akonomep | TeopeTuueckoe o0yueHnmue: 3 OK -2
HOCTH W3MeHYnBOCTh NPU3HAKOB. BHUIBI N3MEHYMBOCTU: HACJIEICTBEHHAS] U HEHACJICACTBEHHAS. OK -4
H3MEHYMBOC | 3aKOH TOMOJIOTHYECKUX PAIOB B HacieacTBeHHoM n3menunBoct (H.U. BaBuios).
TH MyTanuoHHast Teopys U3MEHUUBOCTH. BUJIbI MyTaniuii U NPUYUHBI UX BOZHUKHOBEHUS.

Kapuotun uenoseka. Hacnencrsennslie 3a001eBaHus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE

0oJie3HU YesioBeKa. bojie3Hu ¢ HaCIeCTBEHHOM MPeIpacioloKeHHOCThI0. 3HAUEHUE

MEUITMHCKON T€HETUKHU B MPEAOTBPAICHUH U JICUEHUU TeHETHUYECKUX 3a00IeBaHuN

YeJloBeKa

IpakTHYeCKHEe 3aHATHS 1

Pemienue 3a1ay Ha onpeielICHUE TUIIA MyTalluK MPU Mepejaye HaCcaeICTBEHHBIX

MPU3HAKOB, COCTABJICHUE T€HOTUITMYECKUX CXEM CKPEIUBAHUS
Paznen 3. Teopus 3BoJIIonMH 12
Tema 3.1. OcHOBHOE coJiep:KaHue 6 OK -2
Hctopus Teopernueckoe o0y4eHue: 6 OK -4
3BOIIOIMOH | [Ieprie sBomonmonnsie kouuenuu (K.b. Jlamapk, JXK.JI. broddon). IBomrormonHas
HOIO0 teopust Y. JlapBuna. CuHTeTHUECKAs! TEOPUS HBOJIIOLUU U €€ OCHOBHBIE MOJIOKEHHUS.
yUYeHHUsl. MukpoaBodttonus. [Tonynsiius Kak 3JieMeHTapHasi €JMHULIA SBOJIIOIUU. [ eHeTnYeckue
MuKpo03B0JI | OCHOBBI IBOJIOLIMHU. DJIeMEHTapHbIE (PaKTOPHI IBOIONNHU. EcTecTBeHHBIN 0TOOD —
onus HaNpaBIAIOMUHN (akTop 3BoOJOLKU. BuaoobpazoBanue kak pe3yabTaT MUKPOIBOJIIOLUN
Tema 3.2. OcHoOBHOE coJiep:KaHue -l OK -2
MaxkposBoJa | Teoperuueckoe o0ydyeHue: 4 OK -4
LU, Makpoasosorusi. Dopmbl 1 OCHOBHBIE HarnpaiieHus: MakposBomouu (A.H. CeBepiion).
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Bo3uuknoB | [Iytu noctmwkenus Ouonorudeckoro nporpecca. Coxpanenne 0nmopa3sHooOpas3us Ha 3emiie.
eHHue u ['unore3sl U TeOpUK BOZHUKHOBEHUS ®U3HU Ha 3emiie. [losiBieHre MepBbIX KIETOK U UX
pa3BuTHe sBosrorus. [IpokaproTs! u sykapuoTsl. [IponcxokieHrne MHOTOKJIETOYHBIX OPTaHNU3MOB.
JKM3HM HA Bo3HUKHOBEHHE OCHOBHBIX I[apCTB 3YKAPUOT
3emare
Tema 3.3. OcHOBHOE coJepkaHue 2 OK-2
IIpoucxoxa | Teopernueckoe o0yueHue: 2 OK -4
eHHeYeI0Be | AHTPOIOJIOTHS — HayKa O uenoBeke. CucTteMaThueckoe nojioxkeHue yenoeka. CXoIcTBO
Ka — U OTJIMYUS YeJIOBEKa C )KUBOTHBIMU. OCHOBHBIE CTAJIUU aHTPOIIOTE€HE3a. DBOIOIUS
AHTPONOIeH | COBPEMEHHOTO YEIOBEKA.
e3 YemoBeueckne pacel U UX €AMHCTBO. BpeMs 1 IyTH pacceneHrs 4eIoBeKa 10 IIaHeTe.

[Tpucnoco6IeHHOCTD YeIOBEKa K Pa3HbIM YCIOBUSIM CPEbI
Paznen 4. dxosorust 16
Tema 4.1. OcHOBHOE coJiep:KaHue 2 OK-1
JkoJjoruyec | Teopernyeckoe o0yueHue: 2 OK-2
KUe Cpenpl oOUTaHUs] OpTaHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIITHAS, TOYBEHHAs, OK -7
(¢akTopnl U | BHyTpUOpraHu3MeHHasi. DU3HKO-XUMUYECKHE OCOOCHHOCTH CpeJl OOMTaHHSI OPTaHU3MOB.
cpeabl [TpucnocoOneHust OpraHu3MOB K KU3HH B pa3HbIX cpenax. [[oHATHE S9KOJ0THIECKOTO
JKMU3HHA dakropa. Knaccudukamus sxonornueckux paxroposn. [Ipasuno munumyma FO. JIubuxa.

3akoH TonepanTHocTH B. Illendopna
Tema 4.2. OcHoOBHOE coep:xaHue - OK-1
Homyasinus | Teoperuueckoe o0ydyeHue: 4 OK -2
, DKoJIornyeckasl XapakTeprucTUKa BUJIa U MOMYJISAIUUA. DKOJOTUYeCcKasl HUIIA BUJIA. OK -7
coo0mecTBa | DKOJOrMUYSCKUE XapaKTePUCTHKH momyJsiiuu. CooOIecTBa U 9KOCUCTEMbI. brotieHo3 u
) ero cTpykrypa. CBs3u MeXIy opraHu3MamMu B OuoreHose. CTpyKTYpHBIC KOMITOHEHTBI
IKOCHCTEM | DKOCHCTEMBI: IPOTYIICHThI, KOHCYMEHTHI, pEAYIIEeHTh. KpyroBOpOT BEIIECTB U MOTOK

bl

9HEPruu B 3KocucteMe. Tpoduueckue ypoBHU

TpO(I)I/I‘{eCKI/Ie OCIHu U CETH. OcCHOBHBIC ITOKa3aTeNIM SKOCUCTEMbI. buomacca u IMPpOAYKIIHAL.
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DKOJOrMYecKHe MUpaMHIbl Yuces, OnoMaccel u sHeprun. [IpaBuno nupaMusl SHEPTUH.
Pemenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aaHUI 110 IEPEHOCY BEUIECTBA U
HHEPrUH B SKOCHUCTEMAX C COCTaBICHHE TPOPUUECKUX IIeTIeH U MHUpaMuj] OMOMAacChl U
DHEPIUn

Tema 4.3. OcHoBHOE coJiep;KaHue 2 OK -1
buocdepa - | Teoperuueckoe odyuenme: 2 OK -2
riaodaabHas | buocdepa — xuBas obonouka 3emin. PazButue npencraBiieHuit o ouocdepe B Tpyaax OK -7
akojiorudec | B.. Bepnaackoro. Obmactu 6mocdepsl 1 ee KOMIOHEHTHI. JK1BO€E BelecTBO Ouocdepsl u
Kasi ero (yHKIIHH.
cucremMa 3aKOHOMEPHOCTH CyliecTBOBaHUs Onochepnl. OcodeHHOCTH Orocdephl Kak riao0aabHOM

sKocucTeMsl. [[lnHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl BeniecTs u

OMOreoXMMHUYECKHE UKJIIbL. [ TT00anbHbIE 3KOJ0THYECKHE MPOOIEMBbl COBPEMEHHOCTH
Tema 4.4. OcHOBHOeE coJiep:KkaHue 4 OK-1
Bausiaue Teopernueckoe o0y4eHue: 4 OK-2
AHTPONOreH | AHTPONOICHHBIC BO3ACHCTBUS Ha OMoCchepy. 3arps3HEHUs KaK BU aHTPOIIOI€HHOTO OK -4
HBIX BO3JIEHCTBHSI. AHTPOIIOTE€HHbIE BO3ACICTBUS HAa aTMochepy. Bo3nelicTBus Ha OK -7
(paxTopos ruapocdepy. BozneiictBus Ha nutochepy. AHTPONIOTEHHBIE BO3ICHCTBUS HA OMOTUYECKUE
HA coob1iecTBa. YriayO0aeHHO U3y4atoTCsl OTXO/Ibl, CBI3aHHBIE C ONPEACICHHON
ouochepy npodeccueit/crennaIbHOCThIO
Tema 4.5. OcHOBHOE coJiep:KaHue 4 OK-2
Bausinue Teopernueckoe o0y4enme: 4 OK -4
CONAJIBHO- | 370pOBBE U €T0 COCTaBJIIONIHE. DaKTOPHI, TOJIOKUTEIHHO U OTPHUIIATEIHLHO BIUSIONTUC HA OK -7
IKOJIOTUYEC | opranu3M yesnoBeka. [Ipobiiema TeXHOTEHHBIX BO3JICUCTBUN HA 3JJ0POBhE UEJIOBEKA
KHX (2JIEKTpOMarHUTHBIE MOJIs, OBITOBAsI XUMUS, U30BITOYHBIE IITYMBI, paydanus v T.11.).
(paxkTOopoB | Ananrtanus opraHu3ma desioBeka K ¢pakropam okpyxaroieit cpeabl. [IpuHimmns
HA 310poBbe | (OpPMUPOBaHMS 310poBbecOeperarolero nopeacHusa. dusnueckas akTUBHOCTb U
YeJI0BEeKA 310pOBbe. bBHoXMMHUYECKHE aCTIEKThI PAllMOHAIBHOTO MUTAHUS
IIpogeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/lepPkaHue (coaepkaHue NPUKJIATHOTO MOAYJISA)
Pa3znen 5. buoJiorusi B :aKu3Hu 6 OK-1
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Tema 5.1. OcHoBHoOE coaep:xaHue 4 OK-2
buorexnon | Teopernueckoe coaepkaHue: 2 OK -4
Or'MH B buorexHonorus kak Hayka U mpou3BoACcTBO. OCHOBHBIE HaNPABJICHUs] COBPEMEHHOM 2
JKU3HU ouorexHonorur. Metoibl 0MoTeXHOIOTUH. OOBEKTHI OMOTEXHOJIOTUN. DTUKA
KAXKI0r0 OMOTEXHOJIOTUUECKUX U TeHETHUECKUX dKCIepuMeHTOB. [IpaBuia novcka u aHanusa

OMO’KOIOTUYECKON MH(OPMALIUY U3 PA3TMYHBIX HCTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas

JUTEpaTypa, CpeAcTBa MaccoBo nHGopMalnuu, cetb UHTEpHET U pyrue)

IIpakTHyeckue 3aHATHA: 1

Keiicbl Ha aHanu3 HHGOPMAIIMHN O HAYYHBIX TOCTHKEHUSIX B 00JIACTH T€HETUYECKUX

TEXHOJIOTUH, KJIETOYHON MHKEHEPHUH, MUIIEBBIX OMOTEXHOJOTH. 3aiuTa Keica:

IIPE/ICTABIICHUE PE3YNIbTATOB PEHIEHUS! KEMCOB (BBICTYIUIEHHUE C TPE3EHTALUEN )
Tema 5.2.1. BHOTEXHOJIOTHH B POMBIILJICHHOCTH 2 OK-1
Tema 5.2.1. | OcHOBHOe coiepKaHHE 2 OK -2
buorexHoa | PassuTre MPOMBINUIEHHONW OHOTEXHOJIOIMH M €€ IPUMEHEHHUE B )KU3HH Y€JIOBEKA, IOUCK U 2 OK -4
orum B aHanu3 HHGOPMAIMKU U3 Pa3IUYHbIX HICTOYHUKOB (Hay4Hast U y4eOHO-Hay4dHasl
HNPOMBIILIE | yyrepaTypa, cpeacTBa MaccoBol MH(GOpMAIH, ceTh VIHTEpHET U IpyTrHe)
HHOCTH Keiicel Ha aHanu3 MHOOPMALMK O PA3BUTUH MPOMBILIIEHHON OHOTEXHOIOTUH (110

rpymnmnam)

3amuTa keiica: [IpeacTaBineHue pe3yJbTaToB PEIICHUS KEMCOB (BBICTYIUICHUE C

MIpE3eHTAIEN )
Tema 5.2.2. | OcHOBHOE cOJepKAHUE 2 OK-1
buotexHoa | Pa3BuTre GHOTEXHOIOTHI ¢ IPHMEHEHUEM TEXHUUECKUX CHCTEM (OHOMHKEHEPHS, 2 OK-2
orum u onouHndopmaTuka, OMOHNKA) ¥ UX TPUMEHEHNE B )KU3HU YEJIOBEKA, TTOUCK U aHAIN3 OK -4
TEXHUYECKH | yyhopMmalliy U3 PA3JIMYHBIX UICTOYHUKOB (Hay4yHasl U yueOHO-Hay4YHas JINTepaTypa,
€ CUCTEMBL | chencrBa MaccoBoi nH(pOpPMaMu, ceTh IHTEPHET U APYyTHE)

Keiicol Ha ananu3 nHGOPMAITUU O PA3BUTHH OMOTEXHOJIOTUHN C IPUMEHEHUEM

TEXHUUYECKUX CUCTEM (TI0 TpyIIIIaMm)

[TpomexyTouHas aTTecTanus Mo JuciuIuiMHe (IuddepeHpoBaHHblil 3a4eT) 2 2
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Bcero 72

3. YCJOBUS PEAJIMZALUUA ITPOI'PAMMBI IUCHUITJINHBI

3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MATEPUAIbHO-TEXHUYECKOMYOOecIeYeHUuIo
Jlns peann3aniuy MporpaMMbl TUCIHUIUIMHBI €CTh CJIEAYIOIICE:

» kabuHeT «buomorum», ocHaICHHBIA 000pYyI0BaHUEM: MEOCIIb, JOCKa, MEJI, HaTJISAHBIC TTOCOOUS (KOMIUICKTHI YIeOHBIX TAOJIHII,
IJ1aKaTOB), TEXHUYECKHUMHU CPEJICTBAMU OOYYEHHUs: KOMIIBIOTEpP C YCTPOWCTBAMU BOCIPOM3BEJCHUS 3BYKa, MYJIbTUMEIHA-
MPOEKTOP C IKPAHOM.

» MUHUMAJIbHBIH Ha0Op IS MPOBEACHUS PAKTUICCKUX 3aHATHI;

» BUIHMOTEKA IO pa3jeiiaM M TeMaM.

3.2. HudopmanuoHHoe obecnevyeHUue peajTn3auuu NporpaMmmbl
Jlns peanu3zanuu nporpamMMbl OMOIMOTEeUHbIN (HOH 00pa3oBaTEIBLHON OpraHU3aluy JOJKEH UMETh MeYaTHbBIC U/UIIN JIEKTPOHHBIE

oOpa3oBarenbHble 1 HHPOPMALIMOHHBIE PECYPCHI, PEKOMEHI0BAHHBIE ISl HCTIOJIB30BaHMs B 00pa30BaTEIbHOM MPOIIECCE, HE CTaplle 5 JeT
C MOMEHTA U3/IaHUS.

OcHoOBHAas JuTeparypa:

1. buosorusi: yueOHMK W TMPAKTUKYM JUIsi cpenHero mnpodeccuoHanbHOro obpaszoBanus /B. H. Speirud [u ap.]; moa peaakuueit
B. H. Apsiruna. — 2-e uzn. — Mocksa: U3narensctBo FOpaiit, 2023. — 378 c. https://urait.ru/bcode/511618

JIoOJIHUTEJILHAS JUTEpaTypa:

HNuTepHer pecypcsr:

[E—

. Jlanb: amekTpoHHO-0MOIMoTeuHas cuctemMa. — URL: https://e.lanbook.com/

[TopTan, MOCBAIMIEHHBIN 3BOJIFOLMHU YEJNOBEKA: https://antropogenez.ru/

HayuHo-nonyssipHbIid CaliT C HOBOCTSMHU O IOCTHKEHHUSIX B COBPEMEHHONOMOIOTUY U METUIIMHE U MaTepUallaMU U3
Hay4HBIX XypHanoB: https://biomolecula.ru/

4. baza 3HaHUU N0 BCEM TeMaM OMOJIOTHH M MEeIUIIMHEL: http://medbiol.ru/

@
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=N o

CaiiT ¢ MUHU-JIEKIUAMHU CTICLIMAIMCTOB BO BCEX 001acTsIX HayKu. ECThOTACIbHBIE pa3enbl O OMOJIOTHHU U MEIULIUHE:
https://media.foxford.ru/articles/biology-online

bubnnorexa MaTepuanoB, KHUT U Y4€OHUKOB, CTaTe! I MIKOJILHUKOB UCTYAEHTOB: http://humbio.ru/

Bcst 6uonorust: https://www.sbio.info/

DneKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI 1O Ouooruu: https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-

resursy-po-
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https://media.foxford.ru/articles/biology-online
http://humbio.ru/
https://www.sbio.info/
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https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHBI
KoHTponb 1 ouneHka pe3ylbTaToB OOyu€HHUs OCYLIECTBIIIETCS IPENOJABaTeIeM B MPOLECCE MPOBEACHUS MPAKTUYECKUX

3aHATUN U Ha60paTOpHBIX pa60T, TCCTUPOBAHHA, a@ TAKIKC BLIIIOJIHCHUA O6yan0HlHMHCH HHAWBUAYAJIBHBIX 3aﬂaHHﬁ, ITPOCKTOB,

uccienoBaHuii. Pe3ynbrarel 00ydeHUs ONpenessiioT, YTO OOydaroliuecs AOKHBI 3HaTh, NOHMMAaTh U JAEMOHCTPUPOBATH I10

3aBCPIICHUMN U3YUCHHA NUCHUILIINHLBI.

Pe3yJIBTaTI>I 0CBOCHUA ITUCHUII/IMHBI

Pe3ysnbTaThl 0CBOEHHS IUCIHUILINHBI
HANpaBJieHbl HA popMuUpOBaHuUe

(I)OI)MI)I " METOJAbI

OK u IIK JIP
DopMupoBaHHe YMEHHIA OOBACHATE POJIb OK 3anosHeHre TaOIHIIbl C OIMCAHUEM
Ounonoruu B GOpMUPOBAHUH HAYYHOTO 01 JIP 10 bepexiuBo | MeTOmOB MEKPOCKOIIMPOBAHHUS C MX
MHWPOBO33pPCHUS,; BKIAA OHMOJIOTHUECKUX OTHOCSIIIII/If/iCH K| DOCTOMHCTBAMHU U HEAOCTATKAMU.
Teopuil B JOpMUPOBAHUE COBPEMEHHOM IIPUPOJHOMY  HACIIEIUIO
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA; CTpaHsbl 17} MUpa, 3anonxenne Tabnuubl «BKitaz y4eHEIX B
€IUHCTBO KMBOW U HE)KUBOM ITPUPOIBI, MTPOSIBIIAFO LU I pa3sBHTHE OHONOTHI .
POJCTBO KMBBIX OPTaHU3MOB; c(OpPMUPOBAHHOCTD 3anonHeHke CPaBHHUTC/ILHOH TabumEL
buonorus kak Hayka. OOmas DKOJIOTUYECKON CXONCTBA I PasITANI 2KUBOTO 1 HE 2KHBOTO
XapaKTEpUCTHUKA KU3HU KyJbTypbl Ha OCHOBE Iposepka TeTpam.
T smysims | [IPOBEPKa TOMAIIHUX 3a/a4.
COLMABHEIX, OuenuBanue MPaKTH1ECKUX pabor.
SKOHOMITUCCKIX u | 1IPOMEKYTOUHBII KOHTPOJI.
podecCuOHANIbHO-
IIPOU3BOICTBEHHBIX
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MPOLIECCOB Ha
OKPYKaOILYIO cpeny.
Breipaxkaronmi
JESITETbHOE  HEMPUSITHE
JICVCTBHUM, MNPUHOCAIINX
Bpe MIPUPOJIE,
pPacCIO3HAKOIINAMN
ONIACHOCTH cpenbl
oOuTaHu,
MpEaYNPEKTAFOITUI
PHUCKOBAHHOE IIOBEJICHUE
TPYTUX rpaxJaH,
MONYJISIPU3AP YIOIIAN
CIOCOOBI COXPaHEHUs
MaMSITHUKOB  MPUPOJIbI

CTpaHbl, peruoHa,
TEPPUTOPUH, TOCEICHUSI,
BKJIFOUCHHBIN B
OOIIIeCTBEHHEIC
WHHIINATUBEI,
HanpaBJICHHbIC Ha

3a00Ty 0 HUX

DopMyJIMPOBAHUE 3HAHUHU 0 KJIETKe—
CTPYKTYPHO- QYHKIMOHAJIbHAS
eIUHUIAKUBOT0, KJIETOYHON TEOPHUHU
- OCHOBHBIE MOJIOKEHUS OMOJIOTMYECKUX
TEOPUHN U 3aKOHOMEPHOCTEN: KIIETOYHOHU

OK
01

OK
02

JIP 13
JemoHncTpupyrommun
TOTOBHOCTH U
CIOCOOHOCTb BECTU
JIMAJIOT C IPYTUMH
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TEOpUU

JJFOABMH, JOCTHUI'ATh B

OK HEM B3aHMONIOHUMAHU,
- CTpoeHHE B (PYHKITMOHHUPOBAHUE 04 HAXOIWUTh OOIIIHE LIETU U
OMOJOrNYECKUX OOBEKTOB: KIIETKH, TEHOB U COTPYAHUYATH JIJIS UX
XPOMOCOM, CTPYKTYPbI BUAA U SKOCUCTEM; JIOCTUKEHUS B
npodeccuoHanbHON
JIEeSITETbHOCTH
CtpykTypHO-()YHKIIMOHATBHBIE (DaKTOPHI OK JIP 10  bepexiuo | @poHTaNBHBIN ONPOC
HACJIEICTBEHHOCTH 01 OTHOCSILLIHUICS K | Pa3paboTka rimoccapus
OK IPpUPOAHOMY Hacienuro | Pemenue 3a1a4d Ha onpenencHue
02 CTpaHbl " MUpa, | TOCJIETOBATEIBHOCTH HYKJIEOTHIOB,
MPOSIBJIS IO I AMHUHOKHCJIOT B HOPME U B CIIy4dae
c(OpMHPOBAHHOCTh M3MEHEHHUAIOCIIEI0OBATEIbHOCTH
DKOJIOTUYECKON HykieotnaoB JJHK
KyJbTYpbl Ha OCHOBE
MMOHUMaHUS BITUSIHUS
COLMAIbHBIX,
DKOHOMUYECKUX U
podeCcCUOHANTBHO-
MIPOU3BOJACTBEHHBIX
IIPOLIECCOB Ha
OKPY’KAIOLIYIO cpeny.
Brrpaxarommi

JIESTEIIbHOE  HENPUATHUE
JNIEUCTBUN, MPUHOCSIINAX

Bpe MIpUPOJE,
PaCIO3HAKOIINAMN
OIIACHOCTH cpeabl
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oOuTaHus,
MPETYIPEKTAFOIINN
PHUCKOBAHHOE ITOBEICHUE
JIPYTUX rpaxJaH,
MONYJISIPU3UP YIOIAN
CITIOCOOBI COXpaHEHUS
MaMSTHUKOB  MPUPOJIbI
CTpaHBbl, peruoHa,
TEPPUTOPHH, TOCEIICHUS,
BKJIFOUCHHBIN B
00I111eCTBEHHBIE
MHHITMATUBHI,
HANpaBJICHHbBIC Ha
3a00Ty O HUX

OOMeH BelleCTB U MPEBPALICHUEIHEPTUH B
KJIETKE

OK
02

JIP 13
JleMOoHCTpHpYIOIINiA
TOTOBHOCTBH M
CITOCOOHOCTBH BECTH
JIMAJIOT C IPYTUMU
JIFOIbMH, JTOCTHUTaTh B
HEM B3aMMOIIOHUMAaHHS,
HAXOIWUTDH OOIIUE 1IE]IH U
COTPYIHHYATH JJIS UX
JIOCTIKEHUS B
npodeccCuoHaIbHON
NESITEIILHOCTH

@pOoHTAIBHBIN ONPOC
3amnoyiHeHNUE
CPaBHUTEJILHOU TaOJIUIIBI
XapaKTEPUCTUK TUTIOB
oOMeHa BEIIECTB
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JKu3HeHHbIH LUK KJIETKU. MUTO3. OK JIp 13 OOcy:xIeHre 10 BOIPOCaM JCKIIUU
Metio3 02 JleMOHCTpUpyIOIIHi PaspaboTka JICHTBHI BpEMEHH
OK TF'OTOBHOCTB U YKM3HEHHOTO ITUKJIa
04 CIIOCOOHOCTH BECTH
JIAAJIOT C IPYTUMHU
JIOABMHU, TOCTUTATh B
HEM B3aUMOIIOHUMAHUS,
HaxOJUTh OOIIHE IS U
COTPYAHUYATH JJIs1 UX
JIOCTUKEHUS B
npodecCuoHaIbHON
JIeSITeIbHOCTH
@opmMupoBaHUe CYIIHOCTH OMOJIOTUYECKUX OK JIP 18 OueHnnBaeMasi TUCKYCCHUS
MPOLIECCOB: PA3MHOKEHUS, OILUIOJOTBOPEHUS, 02 [TpuHMMarommii u Pa3paboTka MEHTAJIBLHON KapThITKaHEH,
ACUCTBUA HCKYCCTBCHHOI'O U €CTCCTBCHHOT'O OK IIOHUMAKIINU 1ICJIN U OpPraHoOB U CUCTEM OPraHOB OPTaHU3MOB
oTbopa. 04 3aa4qu coraabHO- (pacTeHus1, ’KUBOTHBIE, UETIOBEK) C

CrpoeHusi ¥ (pyHKUMH OpraHuszmMa
CrpoeHue opranusma.

HKOHOMHUYECKOTO
pa3BuTHs PecrryOnuku
Tarapcran, TOTOBBIN
paboTath Ha €ro
JIOCTUKEHUE,
CTPEMSIIUUCS K
MOBBIMICHUIO
KOHKYPEHTOCIIOCOOHOCTH
peruoHa B
HaIIMOHAJIBHOM U
MHPOBOM MaciTade

KpaTKOW XapaKTEPUCTUKON X (DYHKIIMIA
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dopmbl Pa3sMHOXKEHHSI OPraHU3MOB OK JIP21 Ucnons30BaTh DdpoHTANBHBIH OIPOC

02 cpencTBa (pU3HIeCKOn 3anonHenye TabIuIbl ¢ KPaTKON
KYyJIbTYPBI IS XapaKTepUCTUKON U puMepamu Gopm
COXpaHCHHA 1 Pa3MHOXKEHUS OPTaHU3MOB
YKPEIUICHHS 3]I0POBBS B
npolecce
npodecCUOHAIbHON
JIeSITEILHOCTH U
MOJIJICPKAHUS
HEO0OXOAUMOTO YPOBHS
bu3nIecKou
MOJATOTOBJICHHOCTH

OHTOreHe3 pacTeHH, KUBOTHBIXH YEJIOBEKA OK JP 10 bepexnuBo | PazpaboTka JIEHTBI BPEMEHU C

02 OTHOCSIIIUICA K | XapaKTepUCTUKOM ITAIIOB OHTOTEHE3a

OK NPUPOAHOMY HACJICIUIO | OTAEIBLHOW IPYNIION )KUBOTHBIX U

04 CTpaHbl u MHDPAQ, | yeJ0BEKAa 10 MUKPOIpyHIIamM
MIPOSIBIIIONTU M
c(hOpMHPOBAHHOCTh Tect/onpoc
SKOJIOTHYECKOl COCTaBJIS:HHe YKU3HEHHBIX ITUKJIOB
KyIbTyphl Ha OcHOBe | PACTCHHH IO OTeNaM (MOXOBUAHBIE
TOHNMAHIS BrmsHus | XBOLICBHIHBIC, — MAlOPOTHUKOBUIHBIC,
COLMATBHBIX, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
AKOHOMHYECKUX u
podecCuOHANIBHO-
MIPOU3BOJICTBEHHBIX
MPOLIECCOB Ha
OKPYKaIOILYIO cpeny.
Bripaxarommu
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JIEATEIIbHOE ~ HEMPUSTHE
JICVCTBHUM, MNPUHOCAIINX
Bpe.l pupoe,
pacro3HAOIINN
OIIACHOCTH cpeabl
oOuTaHu,

MPETyIPEK A0
PHUCKOBAHHOE IIOBEJICHUE
JIPYyTUX rpakaaH,
MOMYJISIPU3UP YOI I
CIIOCOOBI COXpaHEeHUs
MaMSITHUKOB  MPUPOJIbI

CTpaHBbl, peruoHa,
TEPPUTOPUH, TIOCEJEHUS,
BKJIFOUCHHBIN B
0OIIIECTBEHHBIE
WHUITMATUBEIL,
HaMpaBJICHHbBIC Ha

3a00Ty 0 HHUX

dopMHUpPOBATH YMEHHE PEIIaTh
DJIEMEHTapHbIE OMOJIOTHYECKUE 3a/1aUH;
COCTABJISITh DJIEMEHTAPHBIE CXEMBI
CKpEIIMBaHUS U CXEMBI IIEPEHOCA BEIIECTB U
nepeayu SHEPTUM B IKOCHUCTeMax (Lenu
MUTaHUs); OMUCHIBATH OCOOEHHOCTH BUJIOB IO
MOP(OJIOTUYECKOMY KPUTEPUIO

OK
02
OK
04

JIP21 Vcnons30BatTh
cpencTBa pU3NYECKOn
KYJIBTYPBI IJIs1
COXpaHCHUS U
YKPETUICHUS 37I0POBbS B
mporiecce
npodeccuoHabHON
JESATETbHOCTH U

Pa3paboTtka rnoccapus

@poHTanbHbI O1poc Tect mno

BOIPOCAM JICKITUH

Pemienue 3aau Ha onpeneneHue

BEPOSITHOCTH BO3HUKHOBCHHS

HACJICJICTBEHHBIX MTPU3HAKOB IPU MOHO-,

TTU-, TIOTUTUOPUIHOM 1 aHATTU3UPYIOIIEM
CKpENIMBAaHUM,COCTABICHUE
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3aKOHOMEPHOCTHU HACIIEIOBAHUS MoAACp>KaHUS F€HOTUITMYECKUX CXEM CKpEIIUBaHUS
HEO0OXOUMOTO YPOBHS
bu3IecKou
MOATOTOBJIEHHOCTH
CuensieHHoe HACJIEJOBAHUECTIPU3HAKOB OK JIP 13 Tect
01 JleMOHCTpUPYOIIHN
OK FOTOBHOCTE M PaspaboTtka rioccapus
02 CIIOCOBHOCTE BECTH Pemienue 3a1au Ha onpeaeneHue
JIMAJIOT ¢ IPYTUMH BEPOSATHOCTH BO3HUKHOBEHHUS
JIOIBMH, TOCTUTATh B HACJICJICTBEHHBIX NMPU3HAKOB MPU
HeM B3aHMOMOHEMAHHKs, | CUCIUICHHOM HacJe0BaHuH,
HAXOHUTh OOIMe e 1 | COCTABICHUE TCHOTHITHYECKHX CXeM
COTPYAHUYATD JJISI KX CKpCIIHBaHIA
JIOCTUKEHUSI B
npodeccuoHaabHON
JEATEIIbHOCTH
Pemrenue 3amaq Ha onpeaeneHue Tua OK JIP 10 bepexumBo | Tecr.
MyTalluu npu nepeaaye 01 OTHOCSILINICS K
HACJIEJICTBEHHBIX IPU3HAKOB,COCTABJICHUE MPUPOJIHOMY HACJIEAHIO Pewenne 3aziat Ha ONPENEICHHE THIIA
TEHOTUITUYECKUX CXEM CKpEIlMBaHUs OK CTpaHbI u Mupa, | MYTalun Tp1 fiepesate
02 NP OSIBITSTEOTITHIA HaCJIeJICTBEHHBIX MPU3HAKOB,COCTABJICHUE
OK chOPMHPOBAHHOCTH TEHOTUITMYECKUX CXEM CKpElIUBaHUS
04 AKOJIOTUYECKOU
KyJbTYypbl Ha OCHOBE
MMOHUMAaHUS BITUSTHUS
COIMATbHBIX,
DKOHOMHYECKUX 17}
po(ecCUOHANIBHO-
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IMPOU3BOACTBCHHBIX

IIPOLIECCOB Ha
OKPYXAIOIyl0  Cpeny.
Bripaxkaronmi

JESITETbHOE ~ HETPUSITHE
JICUCTBUN, MPUHOCSIINX
BpE IIPUPO/IE,
pPacIO3HAKOIINAN
OITACHOCTH cpebl
oOuTaHu,

MPEyIPEK A0
PHUCKOBAHHOE TIOBEICHUE
JIPYTUX rpaxJaH,
MONYJISIPU3UPYIOILAN
CIIOCOOBI COXPaHEHUS
MaMSITHUKOB  MPUPOJIbI

CTpaHbl, peruoHa,
TEPPUTOPUH, TOCETCHUSI,
BKJIFOUSHHBIN B
0OIIIeCTBEHHEIE
WHHUIIMATUBEI,
HarnpaBJICHHbIC Ha

3a00Ty O HUX

Teopus 3BoJronnu lcropus
3BOJIFOIIMOHHOT O yUECHUS.
MuKpO3BOJIIOLIUA.

OK
02
OK
04

JIP 13
JlemoHCcTpUpyrommun
TOTOBHOCTb U
CIOCOOHOCTb BECTU

OponTanbHBI onpoc PazpaboTka
rioccapusi TepMuHOB. Pa3paboTka
JICHTHl BPEMEHU Pa3BUTHS
HBOJIIOIIMOHHOTO YYCHUS
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JTUAJIOT C APYTUMH
JIIOIbMH, JTOCTHUTaTh B
HEM B3aMMOIIOHUMAaHHS,
HaXOIUTDH OOIIUE IIE]IU U
COTPYIHHUYATH IS KX
JIOCTIKEHUS B

npodeccuoHaIbHON
JIEATEIIbHOCTH
MakposBosroniusi. BO3HUKHOBEHHE U OK JIP13 OuenuBaeMas JTUCKYCCHS:
Pa3BUTUEKU3HU HA 3eMJie 02 JleMOHCTpHpYIOIINiA HCIIOJB30BaHHE APTyMEHTOB,
OK TOTOBHOCTb U OMOJIOTHYECKON TEPMUHOJIOTHH U
04 CIIOCOOHOCTH BECTH CUMBOJIMKH JJIS1 TIOKA3aTEIbCTBA POJICTBA
AAajor ¢ IpyrumMu OPTraHU3MOB Pa3HbIX CUCTEMATHUYECKHUX
JOABMU, TOCTUTATh B TPYIII
HCM B3aUMOIIOHUMAHUA, | Pa3paboTKa JIEHTHI BpPEMEHHU
HaXO/MTh OOIINE UETH H | po3HUKHOBEHUS H PA3BUTHS KH3HH Ha
COTPYIHUYATH IS UX 3emie
JIOCTUKEHHUS B
npodeCCuoHaTbHOMN
JIEATEIIbHOCTH
dopMHUpOBaHUE 3HAHUU T10 OK JIP 16 ITpunuMaronmii OpoHTAJIBHBIN U UHAWBUAYAIbHBIN OIPOC.
OPOUCXOKACHHUIO YECIOBCKa  — 02 OCHOBBI 3KOJIOTUYECKOU OuenuBaeMass  AUCKYyCCHUSA
AHTPOIIOTEHE3A. OK KYJIBTYPHI, [IpomeyTOUHBIN KOHTPOJIb.
YMeHue aHaTU3UPOBATH U OLICHUBATH 04 COOTBETCTBYIOIIEH IIpoBepka TeTpanm.
Pa3JIMYHbBIC TUTIOTE3BI O CYIIHOCTH, COBPEMEHHOMY YPOBHIO IIpoBepka JOMAILIHKX 3aIaHHil.
MIPOUCXOXKIECHUN JKU3HU U YEJIOBEKA, AKOJIOTUYECKOTO
rJ1I00JIbHBIE HKOJIOTMYECKUE TIPOOIIEMBbI U UX MBILUIEHUS,

PCUICHUA, ITOCICACTBUA COOCTBEHHOM

HpI/IMeH}II-OH_II/Iﬁ OIIBIT
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JESITEIPHOCTH B OKPYXKAIOILIEH CPEJIE;

AKOJIOTUYECKHU
OPUEHTUPOBAHHOMN
pedrekcuBHO-
OLICHOYHOM U
MPAKTUYECKOU
JESATETLHOCTH B
KU3HEHHBIX CUTYaIUsIX U
npodecCuoHaIbHON
JIESATEITLHOCTH

®opMUpOBaHUE YMEHNH 00bSICHATD:
B3aMMOCBSI3HM U B3aUMO/ICHICTBUE OPraHU3MOB
Y OKPYKAIOIIEH CPeIbl; TPUIUHBI U (PaKTOPHI
ABOJIIOIINH, U3MEHSIEMOCTh BU/IOB;
HapyIICHUS B PA3BUTHH OPTaHU3MOB,
MYTaIMi ¥ UX 3HAYCHHUE B BOSHUKHOBEHUH
HaCJICICTBEHHBIX 3a00JICBaHNUIT;
YCTOWYNBOCTh, PA3BUTHE U CMCHBI
HKOCUCTEM; HEOOXOAMMOCTh COXPaHECHUS
MHOT'000pa3us BUJIOB;

YMeHue peuaTs 3J€EMEHTapHbIe
OMOJIOTMYECKHE 3a]]aU; COCTABIISATh
AJIEMEHTAPHBIE CXEMbI CKPEIITUBAHUS U CXEMBI
IepeHoca BEIIEeCTB U IIepeaavr SHEPTUHU B
JKOcHCTeMax (IIEeNu MUTAaHMS ); OMTUCHIBATH
0COOCHHOCTH BUJIOB TTO MOP(OJIOTHIECKOMY
KPUTEPHIO;

OK
01

OK
02
OK
07

JIP 16 IIpunuMaromuii
OCHOBBI 3KOJIOTHYECKOU
KYJIBTYPHI,
COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO
MBIIICHUS,
MPUMEHSAIOIINN OTIBIT
AKOJIOTUYECKHU
OPUEHTUPOBAHHOU
pedaexkcuBHO-
OLICHOYHOM U
MPAKTUYECKOU
JIEATEeIIbHOCTH B
KU3HEHHBIX CUTYallUsIX U
npodeccuoHaIbHON
JeSITeIIbHOCTH

OpoHTaNBbHBIN U UHAUBUAYAIBHBIN OIPOC.

OuennBaemas JIACKYCCHSL:
OueHnBaHNE MPAKTUYECKUX
3aJaHUM.
[IpomexyTOUHBIN KOHTPOJIb.
[IpoBepka TeTpanu.

IIpoBepka 1oMalIHUX 3aJaHUN.
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Dkonorudeckue  (PakTopel U CpPeabl
KUZHU

OK
01

OK
02
OK
07

JIP 16 Ipunumaromuii
OCHOBBI DKOJIOTYECKOM
KYJIBTYPbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO
SKOJIOTHYECKOT'O MBIIIIJICHHUS,
MPUMEHSIOUIUN ONBIT
JKOJIOTHYECKH
OPHUEHTUPOBAHHOMN
pedIEeKCHBHO-OIICHOYHOU H
MPAKTUYECKOMN NEeATEIbHOCTH
B JKU3HEHHBIX CUTYalUsIX U
npodeccuoHaNbHOM
JIeATEILHOCTH

OpPOHTAIBHBIM U MHAWBUYAIbHBIN ONPOC.

OHE?HI/IBaeMa}I AUCKYCCHUA

[Tonmynsiuus, cood1iecTBa, dKOCUCTEMBI

OK
01

OK
02
OK
07

JIP 10  bepeximBo
OTHOCSIIUNACS K
MPUPOTHOMY  HACJICAUIO
CTpaHbl 5 MHUpa,
MIPOSIBIISTIOIIU A
c(hopMHUPOBAHHOCTH
AKOJIOTUYECKOM
KyJbTYpbl Ha OCHOBE
MMOHUMAaHHUSI BIIUSTHUS
COILIMAJIbHBIX,
SKOHOMHYECKHUX 5
npodecCUOHANIBHO-
MIPOU3BOJICTBEHHBIX
MPOIIECCOB Ha
OKPYKAIOILYIO cpeny.
Bripaxarommi

CocTaBlieHHE CXEM KPYTOBOPOTAaBEIIECTB,
HCTIOJIB3YSl MAaTEPUAIIBI JICKIIUU

Penrenue npakTHKO-OpUEHTUPOBAHHBIX
PACUYETHBIX 3aJIaHUI IO TIEPEHOCY
BEIIECTBA U SHEPTUHU B HIKOCUCTEMAX C
COCTaBJICHHE TPODHUUCCKHUX IETICH U
UpaMui OMOMAacChl U SHEPTUHU
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NEATeTbHOC  HETPUSTHE
JICVUCTBHUM, MNPUHOCAIINX
Bpen MIpUPOJIE,
pPacro3HAOIINN
OITACHOCTH
oOuTaHu,
MIPEYTIPEIK A0
PHUCKOBAaHHOE TIOBEJCHHUE
JIPYTHUX IpaXkJiaH,
MONYJISIPU3UP YOI
CIIOCOOBI COXpaHEeHUs
MaMATHUKOB  TIPHPOIBI
CTpaHHI, pernoHa,
TEPPUTOPHH, TTOCEICHHS,
BKJIFOUCHHBIN B
0OIIIECTBEHHBIE
WHUIIMATHUBEIL,
HaIlpaBJICHHBIC Ha
3a00Ty 0 HUX

cpenbl

buocdepa
cucrTema

rJ100AJIbHAAIKOJIOTHYECKAS

OK
01

OK
02
OK
07

JIP 16 Ipunumaromuii
OCHOBBI 3KOJIOTHYECKOM
KYJIBTYPbI, COOTBETCTBYIOIIICH
COBPEMEHHOMY YPOBHIO
IKOJIOTHYECKOTO MBIILICHHUS,
MPUMEHSIFOIIUN OTIBIT
IKOJIOTHUECKHU
OPUEHTUPOBAHHOMN
pedIeKCUBHO-OIICHOYHOU U

OuenuBaeMasi JUCKYCCHUS
OueHnBaHNe MPAKTUYECKUX
3aJaHHM.

[IpomexyTOUHBIN KOHTPOJIb.
[IpoBepka TeTpanu.
IIpoBepka noMamHuX 3a1aHuN.
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IIPAKTUYECKOM NEATEIBHOCTU
B )KU3HEHHBIX CUTyalUsIX U

npodeccnoHaIbHON
JIeATETBHOCTH
Biausane aHTp0H0reHHBIX(1)aKTOp0B Ha OK JIP 16HpHHI/IMaIOH11/H71 OuenuBaemMas IIACKYCCHSI
61/100(1)epy 02 OCHOBBI 3KOJIOTUUYECKOM .
KYJIBTYPbI, COOTBETCTBYIOIIEH Breimonnenue Ha60paT0pHOI/I pa6OTI)I Ha
OK COBPEMEHHOMY YPOBHIO BBIOOD:
04 9KOJIOrMYECKOrO MBIULICHNS, | |
OK NPUMEHSIOLHI OTIBIT YMcTBeHHast pab0TOCTIOCOOHOCTD",
07 e "BausHue abnoTH4ecKuX (pakTOpOB Ha
OpPUCHTUPOBAHHOU
pedIIeKCHBHO-OLIEHOUHOH 1 | YEITOBEKA (HU3KKE U BHICOKUE
IIPAKTHYECKOI IesTeNbHOCTH | TEMIEpaTypsl)"”
B JKU3HEHHBIX CHTYallUsAX
npodeccuoHaIbHOM
JIeATEILHOCTH
Bbuogorus B ;ku3Hu OK JIP 16 Ipurumarommuii 3amura Keiica: mpeICTaBIeHUE
bunorexnomorun B JKHU3HU KAXKI0T0. 01 OCHOBBI KOJIOTHIECKON _ | PE3yNbTaTOB PEIICHUS KEelHCOB
ITpoMbInuIeHHas OMOTEXHOIOT s KYTIBTYPBIL, COOTBETCTBYIONICH | (pricTymienne ¢ nmpe3eHTanuei).
bHOTEXHONOTMH U TEXHUYECKUECUCTEMBI OK COBPEMEHHOMY YPOBHIO BrimmoiHeHHE Kelica Ha aHaJIu3
02 HKOJIOTHYECKOTO MBIILICHHS,
OK NPUMEHSOTIHi OTIBIT MH(pOpMaIMK O HAYYHBIX I[OCTI/I)KCHVI/ISIX B
JKOJIOTHYECKH 00JIaCTH r€HETUYECKUX TCXHOJIOTHH,
04 OPHEHTHPOBAHHOM KJIETOYHOW MHXKEHEPUH, MIUIIEBBIX

pedIIeKCUBHO-OLIEHOUHOM U
MPAaKTUIECKOU JeSITeTHHOCTH
B KU3HEHHBIX CUTYalUIX U
npodeccuoHaTbHOM
NAesATeTbHOCTH

JIP 10 bepexnnBo
OTHOCSIIIMICS K TPUPOJHOMY

OMOTEXHOJIOTH (T10 TpyTIam),
MIPEJICTABICHUE PE3YJIbTATOB PEIICHHSI
KENCOB
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HaCJIEJUIO CTPAHbI U MUpA,
MPOSIBJISIFOLLIUINA
c(hOpMHUPOBAHHOCTH
9KOJIOTMYECKON KYJIbTYphl Ha
OCHOBE MTOHMMAaHUs BIUSHUS
COIIMAJIbHBIX,
SKOHOMUYECKUX U
npodeccuoHanbHO-
MIPOU3BOJICTBEHHBIX
MIPOLIECCOB HA OKPYKAIOIIYIO
cpeny. Bepaxkarommii
JIeATEIbHOE HENPUITHE
JIEUCTBUIA, PUHOCSIINX BPE
MPUPOJE, PACTIO3ZHAKOIINI
OTMIACHOCTH CpPEJIbl OOUTaHUS,
MpEAYIPEXKTAFOLINANA
PUCKOBAHHOE MTOBEJICHUE
JIPYTUX TpaxkaaH,
MONYJIIPUUP YOI
CHOCOOBI COXpaHEHHUS
MaMATHUKOB TIPUPO/IBI
CTpaHbl, pETHOHA,
TEPPUTOPHUH, TTOCEIICHUS,
BKJIFOUCHHBIN B
00111eCTBEHHBIC NHUIIUATUBBI,
HaIpaBlIEHHBIC HA 3200Ty O
HUX
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