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Pabouast mporpamma yueOHON auctuiuinHbl «bruonorus» pazpadorana Ha ocHoBe TpedoBanuii GI'OC
cpenHero oOmero oOpa3oBaHUs, YTBEP)KIECHHOrO MpukazoMm MunnpocBemenus Poccum Ne 413 ot
17.05.2012 (¢ yuérom m3MeHeHUM, yTBEepKIEHHBIX [Ipukazom MuHHCTepcTBa npocBenieHuss PO ot
12.08.2022 Ne 732 «O BHeceHMHM W3MEHEHUH B (hemepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTeIIbHBIN
CTaHJIapT cpelHero ooiiero oopazoBanus»), GeaepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CPEIHErO
obmiero oOpaszoBanHus, yTtBepxkiaeHHOW I[Ipukazom Mwunnpocsemenus Poccun ot 18.05.2023 Ne 371,
pacniopspkenuss Munnpocsenienuss Poccun ot 30.04.2021 Ne P-98 5 «O06 yrBepxacann Konnenmum
MpenojaBaHus 0O0IIe00pa30BaTENbHBIX AUCHUIUIMH C Y4YeTOM MPO(ecCHOHATBFHOW HANpaBIEHHOCTH
IporpaMMm cperHero npogecCHoHaANbHOTO 00pa3oBaHUs, peaJ3yeMbIX Ha 0a3e OCHOBHOTO OOIIETo
oOpa3oBaHus»; MucbMa JlemaprameHTa TOCyJapCTBEHHOW TOJUTUKM B  cepe cpenHero
npodeccuoHanbHOro 00pa3zoBaHusi U MpodeccuoHalbHOro od0yueHus: Munmnpocsenienus Poccun «O
HarpaBjiIeHUH pekoMmeHmarui» oT 1 mapra 2023 r. Ne 05-592 (PekomeHmanuu 1o peaau3aiuu
cpenHero obmiero oOpa3oBaHMsS B IpeAeNiaX OCBOEHHS O00pa30BaTENbHOI MpPOrpaMMbl CPEIHEro
npodeccuoHaibHOro 00pa3oBaHMsI), METOJIUKH MpernojaBaHus 0O0I1e00pa30BaTeNbHON AUCHIUIIIMHBI
«buonorus» u npumepHoil paboueld mporpammbl  0011e00pa30BaTEIbHON AUCHUIIIMHBI «bHOIOTHS»
i npodecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHU3allMii, YTBEPXKICHHBIX Ha 3acemaHuu CoBeTa 1o
OLICHKE COAEpKaHWA M KayecTBa NPUMEPHBIX pabouux mporpamm o00Ie00pa30BaTENbHOTO U
COLIMAJIbHO- TYMaHUTApPHOTO LMKIOB cpeaHero mpodeccruoHanbHoro odpazosanus OI'BOY IO
HPIIO, mporokon Ne 14 or 30.11.2022 r., ®@enepalibHOrO TOCYIapPCTBEHHOTO 0O0OpPa30BATENBLHOTO
crannapra (panee — ®I'OC) no npodeccun 23.01.09 ITomomHuk MamuHKCTA (TI0 BUAAM TOABUKHOTO
COCTaBa KEJIE3HOJOPOKHOTO TPAHCIIOPTA), YTBEPXKIEHHOro MpukazoM MuHmpocenieHus Poccun ot
20.03.2024 N 175

)

Yxpynuennas rpynmna npogdeccuit 23.00.00. — TexHuka v TEXHOJIOTMHA HA3€MHOTO TPAHCIIOPTa

[Ipodeccus 23.01.09 ITomourHMK MammHUCTa (MO0 BHAAM HOJBHUYKHOTO COCTaBa KEJIE3HOI0POKHOIO
TpaHCIopTa)

COCTABUTEJIN:
KoBanbsckas H.M1.— npenonasatens CI16 ['BIIOY «Komtemk MeTponoauTeHa
Henucosa O.I'.— npenogasarens CII0 I'BITIOY «Komnemx merpononaureHa

[TporpamMmma paccMoTpeHa U 0J00peHa Ha 3aceJaHuH MPEAMETHO-IIMKIOBONH KOMUCCHH €CTECTBCHHO-
HAyYHBIX AUCIUILIMH, TpoTokoa Ne 3 ot 06.05.2026 r.
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COJAEP/)KAHUE

[Tacmopt paboueit mporpaMMbl THCIATITAHBI
CrtpykTypa u cofepikaHre TACIUTUTAHBI
YcnoBus peaau3aiy JUCIATLTHHB

KOHTpOJ'IB 1 OL€HKA PE3YyJIbTATOB OCBOCHUA JUCHUILIINHBI



IMACIIOPT PABOYEM MPOTPAMMBI YYEBHOM JAACHHUITINHBI
«buogorua»

1. OOmasi xapakrepucTMka padodeid mNpPorpaMmbl 00HIC00PA30BaTENbHOM
AUCUMILTUHBI «brosorus»

1.1. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

OO6meoOpa3oBaTenbHas AWCHUIUIMHA «buomorusy sgBisieTcss  00sA3aTENBHON
4acThl0 00IIe00pa3oBaTeNbHOTO IHMKJIa oOpa3oBatenbHOM mnporpammbl  CIIO B
cootBercTBUM ¢ PI'OC 1o mpodeccuu 23.01.09 [Tomommank MammHUCcTa (TI0 BUAAM
MOJIBI>KHOTO COCTaBa JKEJIE3HOI0POKHOTO TPAHCIIOPTA).



1.3. Heau u mu1aHupyemble pe3yJbTaThl OCBOCHUS JUCHUILIHHBI:

Heab: QopmupoBanue y CTYACHTOB TMPEACTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHATFHOW OpraHU3allMU KUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI MPHUHITHS
pELIEHUH B OTHOIIEHNN OOBEKTOB KUBOM MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYALIHAX.

3agaum:

1) chopmupoBaTh NOHUMAHUE CTPOEHMSI, MHOI000pa3usi U OCOOEHHOCTEHN KMBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3allH, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOJIOTUYECKUX
IIPOLIECCOB M SIBJIICHUM B OKPYXKAIOIIEW Cpene, LENOCTHOW HAayYHOM KapTUHBI MHpA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YMEHHUS ONPEIECHATh >XUBbIE OOBEKTHI B MPHUPOAE; IPOBOIUTH
HaOJIOJCHUST 32 JKOCUCTEMaMH JJIsl BbBIABICHHUS E€CTECTBEHHBIX M aAHTPONOICHHBIX
M3MEHEHUHN, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOJIIOICHUH,

3) cdopmupoBaTh HaBBIKM  IPOBEACHUS  NPOCTEHIINX  OMOJIOTMUECKHUX
HKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUI ¢ COOJIIOIEHUEM MTpaBUil OE30MACHOTO OOpaIeHUs
¢ 00BEKTaMH U 000PYI0BAHUEM,;

4) pa3BUTh YMEHHS HUCIOJIb30BaTh MH(OPMAIMIO OMOJIOTMYECKOTO XapakTepa U3
Pa3IMYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH IO
OTHOIIIEHHIO K OKpY’)Kalllled cpele, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBaTH HU
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00JICBAHU.

6) copmMupoBaTh MOHUMAHUE 3HAUUMOCTHU JOCTH)KEHUN OMOJIOrMYECKON HayKu U
TEXHOJIOTM B MPAKTHUYECKOW JESITENIbHOCTH 4YEJIOBEKa, Pa3BUTHM COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTHH.



1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHUSA 0011e00pa30oBaTeIbHON AucHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO 1 Ha

ocHose ®I'OC COO
Kon n Il1anupyeMbie pe3yabTaThl 0CBOCHHS JUCIHILIAHDI
HANMEHOBaHMe
‘l’OPM“PyeMHuX O6mme! JMCHUIIMHAPHbIE?
KOMIEeTeH Ui

OK 01. Beibupath
CIOCOOBI pereHus
3a1a4
npoQeCCUuOHATILHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEpPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JEATENHHOCTH TEXHOJOIMYECKOH H

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HWHUOUUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKyIO
JIeSTeTbHOCTb;
- UWHTEpeC K pasnuuHbeM chepam npodeccHOHATBHON

JeSITENIbHOCTH,
OBnazneHre yHHMBEpPCAIbHBIMU YUYEOHBIMH I103HABATEIbHBIMU
JEHCTBUAMMU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENILHO (OpMYyIUpPOBaTh U  aKTyaJIU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII NMPU3HAK WX OCHOBAHUS JIJIS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000IIeHN S,

- OINpEeAeNATh LEIH ACSITEeIbHOCTH, 3a/laBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

c(OPMUPOBAHHOCTh 3HAHMA O MECTE W POJIM OHOJOTHH B
CHUCTEME HAy4HOTrO 3HaHUs; (DYHKIIMOHAIBHONW TPaMOTHOCTH
YyeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOIIeMm;

chOpPMUPOBAHHOCTh ~ YMEHHUS  PacKpbIBaTh  COJAEp KaHUE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJIETKa, TKaHb, OpraH, OpraHU3M, BUJ, MOIYJSALUs,

JKocucTema, OuoreHos, Ouochepa; wmerabonuszm (oOMeH
BEILIECTB u MIpEeBpaIICHIEC SHEPTHH), roMeocTa3
(camoperysius), OnocuHTe3 Oeika, CTPYKTYpHas

opranusanus XUBBIX CUCTEM, TUCKPETHOCTL, CAMOPETYJIALINUA,
CaMOBOCIIPOU3BCACHUC (perO)IYKI_II/IH), HaCJICICTBCHHOCTD,

U3MEHYMBOCTb, JHEPrO3aBHUCHUMOCTh, pOCT U pa3BUTHE,
ypOBHEBasi OpraHu3aIlus;
chOpPMUPOBAHHOCTh ~ YMEHHS  PacKpbIBaTh  COJACpKAHHE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIFOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YETOBEKA;




- BBIABIATH  3aKOHOMEPHOCTHM M IIPOTUBOpEYMs B
paccMaTpuBaEMBbIX SIBICHUSAX;
- BHOCUTb KOPPEKTHUBBI B

ACATCIIBHOCTh, OILCHHBATH

COOTBETCTBUE PE3yJIbTATOB  LIENsIM, OIEHUBATH  PHUCKHU
MOCJIEACTBUI JeITEIBHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX
npo0JemM

0) 6a3oBbIe HCCIEI0BATEIbCKHE IeHCTBHS:

- BJIJICTh HABBIKAMH y4€OHO-UCCIIEI0BATEIBLCKON M TPOCKTHOM
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelieHUs Mpooiem;

- BBLISIBIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3U i
aKTyaJU3UpOBaTh 3aJlayy, BBIABUTATh TUIIOTE3Y €€ PEeIlICHUs,
HaXOJIHUTh

YTBep)KHeHHﬁ, 3a/1aBaThb 11apaMETPhbl U KPUTCPUU PCUHICHH,

APTYMCHTBI JIA JOKa3aTcCIbCTBa CBOHX
- AHaJIM3UpOBaThb IIOJYYCHHBIC B XOJAC PCHICHUA 3aJadu
PE3yJbTaThI,

MMPOTrHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBHUAX;

KPUTHYCCKH OLCHHBATHL HX OOCTOBCPHOCTD,

- YMGTI) HepeHOCI/ITI) 3HAHUA B HOSH&B&TGJ’ILHYIO nu
HpaKTI/I‘IGCK}IIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

- YMETb HUHTETPUPOBATH 3HAHUSA U3 PA3HBIX IPEIAMETHBIX
o0JacTei;

- BBIIBUTATh HOBBIE UJICH, TTPEITIaraTh OPUTHHAIbHBIE TTOXObI
U pelLIeHMUS;

- CIIOCOOHOCTh WX HCIIOJIB30BAaHUS B IO3HABATEILHOH U
COIMAITBHOW MPAKTUKE

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIITHE
Ouosornyeckue 3akoHbl U 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.. Basunoga, 3. I'ekkens, @. Mroinepa, K. bapa),
IPaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

npuoOpeTeHNe OmnbiTa TMPUMEHEHUS OCHOBHBIX METO/IOB
HAYYHOTO MTO3HAHMUSI, UCIIOJIb3YEMbIX B OMOJIOrHH: HAOTIOACHHUS
U OINHUCaHUs JKUBBIX CHUCTEM, IIPOLECCOB U SIBICHUI;
OpraHM3aliy U MPOBEACHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA,
BBIIBJKEHUSI THUIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY
UCCIIEly EMBIMU 00BsCHEHUS

pe3yapTaToB U (HOPMYJIUPOBAHUS BHIBOJOB C UCIIOJIb30BaHUEM

BEJIMYMHAMH, MOJTY4YEHHBIX
Hay4HbIX OHATUH, TEOPUH U 3aKOHOB;

BBIJICTISATh  CYILIECTBEHHBIC
MPOKAPUOT U

c(hOpMUPOBAHHOCTh
IpU3HAKU
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHu3MOB, BHUJIOB,
OCOOCHHOCTH  TPOIIECCOB

YMEHHUS

BUPYCOB, KIIETOK 9YKapHOT;
OHMOTEOIICHO30B U  DKOCUCTEM;
oOMeHa BeIIECTB U TMPEBpAIllEHUs HSHEPrUU B KIETKE,
(boTocuHTE3a, TIACTUYECKOTO U DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
Pa3MHOXXCHHS, WHIWBUIYATbHOTO PAa3BUTHS  OpraHW3Ma
(oHTOTEeHE3a), OOpHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
ot0Oopa, BU000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpeae oOuTaHwus,

AHTPOIIOTCHHBIX W3MEHEHMI B DKOCHCTEMaX CBOESH MCCTHOCTH,

BJIMAHHUA KOMIIOHCHTOB JKOCHUCTEM,

KpyTroBOpPOTa BEIECTB U MpEeBpallieHne dHeprun B ouocdepe;
c(hOpMHUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3a/1auyH,
COCTABJISITh TEHOTUITMYECKUE CXEMBI CKPEIITMBAHUS JIJTSI Pa3HBIX
TUTIOB HACTEAOBAHUS MPU3HAKOB y OPraHU3MOB, COCTAaBJISThH
CXEeMBI TMepeHoca BEIIECTB U SHEPTHH B IKOCUCTEMaX (IIeTIH
MUTAHUS, TUIIEBLIE CETH)




OK 02.
Ucnonp3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
MHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(pOpPMallMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
e TEIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:
- cOpMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBCHHON

KYyJbTYD,
MECTa B

MIPaKTUKH, OCHOBAHHOTO Ha Jaiiore
CIOCOOCTBYIOIIETO
MOJIUKYJIbTYPHOM MHPE;

- COBEpILIEHCTBOBAHHE SI3BIKOBOM M YHUTATEIBCKOW KYJIbTYPbI

KaK CpC€aACTBa B3aHMOﬂCﬁCTBHﬂ MCXKAY JIOAbMU W IIO3HAHUMA

OCO3HAaHHIO CBOCTI'O

MUpa;
- OCO3HAHWE IIEHHOCTU HAyYHOHW NEATEeNbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO u HCCIIE0BATEIbCKYIO
NeATEeTbHOCTh UHANBUIYAbHO U B TPYIINE;

OBnaneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undgopmanmueii:

- BJIaJICTh HABBIKAMHU TOTYYCHHS] HHPOPMAIMH U3 UCTOYHHKOB
Pa3HbBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATH TOUCK, aHAJIN3,
CHUCTEMAaTH3AIUIO0 U HHTEPIIPETAIINI0 HHPOPMAIIMH PA3IMUHbIX
BUJIOB U (hOPM MPEICTABIICHNS,

- CcO37aBaTh TEKCTHl B pPa3MYHBIX (opMaTrax C ydeToM
Ha3Ha4YeHUs WHOOpPMAIMU W 1IEJIEBOM ayJAUTOPUHU, BBIOMpAs
ONTUMATBFHYIO (OPMY MPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(POPMAIIIH, €
COOTBETCTBUE MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
cpencTaa UH(OPMAIIMOHHBIX u

KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUKU KOTHUTUBHBIX,

- HCIIOJB30BaTh

KOMMYHHKAaTHUBHBIX u OpraHnu3allOHHBIX 3aga4 C

COOTIOIEHNEM TpeboBaHU IPTOHOMUKH, TEXHUKHU

0€30MacHOCTH, TUTHEHbI, PecypcocOepeXeHusl, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

cOPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKHM  OLICHUBATh
UHPOPMALIUIO OUOJIOTUYECKOTO COJIEPYKAHMS, BKIIOYAOLIYIO
IICEB/IOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX HICTOUHUKOB (CpeacTBa
MaccoBOW HMH(OpPMALUK, HAYYHO-TIOMYJISIPHBIC MaTepUalIbl);
MHTEPIIPETHPOBATH
WCCIIEJIOBAaHUH B OHOJIOTHH, MEIUIIMHE,

paccMaTpuBaTh r100aabHbIE

ITHYECKUE  aCIeKThl  COBPEMEHHBIX
OMOTEXHOJIOTUH;
POOJIEMBI

dbopMupoBaTh MO OTHOUICHHIO K HUM

9KOJIOTHYECKHE
COBPEMEHHOCTH,
COOCTBEHHYIO TTO3HUIIUIO;
chOpMUPOBAHHOCTh ~ yMEHUH  CO3/1aBaTh  COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE OMOJIOTNYECKOM
uHbOpMallul U3  HECKOJBKHUX

HNCTOYHUKOB, rpaMOTHO

HCITOIb30BaTh MOHATUNHBIN alrrapar Oouogoruu




- BJIQJICTh HABBIKAMU PACTO3HABAHMS U 3alTUTHl HH(DOpMALIHH,
nH(OPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. 3ddexTruBHO

B3aMMO/ICVICTBOBATh
u pabortatb B
KOJUICKTHUBE u
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSATEIBHOCTH |
CaMOOIIPEIEIIECHHUIO;

-OBJIaJICHUE y4eOHO-UCCIIeI0BATEIbLCKOM,
MPOEKTHOM M COIMATILHOM JIEATEIIbHOCTH;

OBjaieHHe  YHMBEPCAJbHBIMM  KOMMYHHKATHBHBIMH
JeHCTBUSIMU:

6) COBMECTHaA J€ATEJIbHOCTD.

HaBbIKaMH

- TOHMMAaTh W HCIIOJIH30BaTh IMPEUMYIIECTBA KOMaHJIHOW U
WHIUBUAYAIbHON paboOThI;
- MPUHUMATD LIETH
OpraHW30BBIBAaTh M KOOPJAWHUPOBATh JACHCTBUS II0 €€
JIOCTHDKCHHIO: COCTABIISITH IJIaH JICUCTBUH, paciipeiesisaTh POIU

COBMECTHOH ACATCIIBHOCTH,

C YYeTOM MHEHHMH YYacTHHKOB 0OCYXJaThb pPe3yJbTaThl
COBMECTHOM paboThI;

- KOOPAMHMPOBATb U BBINOJHATH paboTy B YCJIOBHSX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IMIOBCACHHC B

pPa3JIMYHBIX  CUTYyalUsX, NPOSBJSITE ~ TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJagenue YHUBEPCAIbHbIMHU peryJassTUBHBIMH
JeHCTBUSIMU

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:

- TPUHAMATh MOTUBBI W apryMEHTHl JPYTUX JIIOJCH TpH
aHaJIN3e Pe3yJIbTaTOB JCATEIILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFO/IeH Ha OMIHOKH;

- pa3BuUBATb CIIOCOOHOCTh ITOHUMATh MHUp C IMO3ULUU APYyTOTO
YCIIOBCKa

NpPUOOpPETEHNE ONbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOT'O MTO3HAHMUSI, UCTIOJIb3YEMbIX B OMOIOTHH: HAOIIOJCHUS
M OINHCAaHUsS KUBBIX CHCTEM, MPOLIECCOB U SBICHUM;
OpraHM3aly U MPOBEACHUS OMOJIOTUYECKOT0 SKCIIEPUMEHTA,
BBIIBOKEHUSI THUIIOTE3, BBISBIICHUS 3aBUCUMOCTH MEKIY
UCCIIElyeMbIMH  BEJIMYMHAMH, OOBICHEHHUS IOJYYECHHBIX
pe3yapTaToB U (HOPMYJIMPOBAHUS BHIBOJOB C UCIOJIB30BAHUEM
HayYHbIX [IOHATUN, TEOPUH U 3aKOHOB




OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATD
3HaHUS 00
M3MEHEHUU KJIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
IIEUCTBOBATE B
YpE3BBIYANHBIX
CUTYaLUAX

TIK 1.2.

TEXHUYCCKOC

[IpoBoauts

00CITy’)KUBaHUE U PEMOHT

JKEJIC3HOJOPOIKHOTO
MOABMKHOTO  COCTaBa B
COOTBETCTBHHU c
TpeOOBaHUSIMU

TEXHOJIOT'HYCCKUX

HPOLIECCOB.

B o6Js1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- c(popMHUPOBAHHOCTH IKOJOTHUECKOW KYJIBTYpPbI, TOHUMAHUE
BJIMSIHUS COLIMATIBHO-3KOHOMMYECKUX IIPOLIECCOB HA COCTOSIHUE
IPUPOJHON M COLMAJIIBHOM cpebl, OCO3HAHUE TII00aIbHOIO
XapakTepa 3KOJOTHYECKUX MPOo0IIieM;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JCUCTBUN B OKPYkKAIOIICH
cpele Ha OCHOBE 3HAHUS LeJIed YCTOWYMBOIO DPAa3BUTHS
YeJI0BEYECTBA;

AKTMBHOE  HENpPUATHE  JEHUCTBHM, IPUHOCAIIMX  Bpex
OKpYXaIoIIeH Cpeae;

- YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NOCEACTBUS MPEAIPUHUMAEMBIX JEHCTBUI, MpeaoTBpallaTh
uX;

- paclIMpeHHE ONbITa  JEATEIbHOCTH  SKOJOTMYECKOU
HaIlpaBJIECHHOCTH;

- OBJIAJICHHE HAaBBIKAMH y4eOHO-HCCIIEIOBATEIHCKOM, TPOSKTHON 1
COLIMAJILHON JAEITEIFHOCTH

c(OPMHPOBAHHOCTb YMEHUS NPUMEHSATh MOIy4YE€HHbIE 3HAHUS
JUIsl OOBSICHEHHSI OMOJIOTMUECKUX IPOLIECCOB U SIBJICHMM, JUIsS
IPUHATHASA TPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM JKU3HU C
nenpro  obecrieyeHuss O€30MaCHOCTU  CBOETO  3J0POBbSI U
3JI0pOBbsSl  OKPYXAIOIMX JIO/EH, COOJIOACHUS 30POBOTO
o0pasa >KM3HU, HOPM I'PaMOTHOTO TIOBEACHHUS B OKpPY KaIOLIeH
IIPUPOJHON cpene; IIOHUMAaHHE HE00X0IMMOCTH
WCIIOJBb30BAHUSl JIOCTHKCHUH COBPEMEHHOW OWOJIOTUH H
OMOTEXHOJIOTUH AJIS PALMIOHAIIBHOTO ITPUPOIONIOIb30BAHMS




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM

JTUCHUTIIMHBI

2.1. O0beM JUCUUILIMHBI U BUbI Y4e0HO# padoThl

Buna yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMBbl JUCHUNJIMHBI 70

B T.4.

OcHoBHOE coaepxaHue 70

BT. U.:

TEOPETHYECKOE 00yUeHHe 38
B T.4. IPO(heCCHOHATTLHO-OPUEHTUPOBAHHOE COICPIKAHHE 2

MPaKTUYECKHUE 3aHITUS 20
B T.4. IPO()EeCCUOHATIbLHO-OPUEHTUPOBAHHOE COIEPKAHUE 8

nabopaTopHbIC 3aHATHS 4
B T.4. IPO(heCCUOHATTLHO-OPUEHTUPOBAHHOE COICPKAHHE 2

KonTpoabHnasi padora 6

Mpomeskyrounas arrecrtauus (JAuddepeHunpoBaHHblii 3a4eT) 2




2.2. TemaTu4ecKMid IJIAH M CO/IEPKAHUE TUCIUTIIHHBI

HaumeHnoBanue Coaeprxanue yueOHOro Matepuasa (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3aesioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHT) 4acoB | KOMIIETeHUHH
1 2 3 4

Pa3nes 1. Knerka — cTpyKTypHO-()YHKIIHOHAJIBLHAS eIMHHUIA }KUBOT'0 18
Tema 1.1. OcHoOBHOe co/iep:kaHue 2 OKO02
Bbuosnorus kak Teoperuyeckoe o0yueHnue: 2
Hayka. O6mas  |Copemennpie 0Tpaciu GHONOrHUECKHX 3HAHMIA. CBSA3b GHONOIHH C APYTHMHU HAYKAMH: OHOXHUMHS,
XapaKTePUCTHK |Guodu3uka, OnoHNKa, reHoreorpadus u np. Poib u MecTo 6uosoruu B GOpMUPOBAHUN COBPEMEHHOM
a )KU3HHU Hay4YHOHM KapTUHBI MUpa. Y POBHH OpraHU3aluy KUBOM MaTepun. O01as XapakTepuCTHKa KU3HHU, CBOICTBA

JKUBBIX CUCTEM. XUMHYECKUI COCTAB KIJIETOK
Tema 1.2. OcHoBHoOe coaep:kaHue 6 OK 01
CTpyKTypHO- Teoperuveckoe o0yueHue: 2 OK 02
¢yukuuonaabH | Kierounas teopus (T. IlIBanu, M. [llneiinen, P. Bupxo). OCHOBHbIC MOJI0KEHHUSI COBPEMEHHOM KJICTOUHON OK 04
asi opraHusanusi | reopuu. TUIIBI KIETOYHON OpraHU3alyu: MPOKAPUOTUYECKUHN U 3yKapruOTHUEeCKU. OJTHOKJIETOUHbIE U
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHUE MPOKAPHUOTUYECKON KIETKU. CTpOEHUE 3yKapHOTUYECKON KIIETKH.

Hexnerounslie popMmbl )kxHU3HU (BUPYCHI, OakTeprodaru)

JlaGopaTopHbIe 3aHATHSA: 2

1. JlaGoparopHoe 3ansTHEe «CTpOCHUE KIETKU
IIpakTHyeckue 3aHATHA: 2
1. Bupycuble u OakrepraibHble 3a0051€BaHNs. AHTUOUOTKU

Tema 1.3. OcHoOBHOE cogep:kaHue 4 OK 01
CTpykKTypHO- Teoperuueckoe o0yueHue: 2 OK 02
¢yukuuonanbn | Xpomocomuas teopus T. Moprana. CTpoerne XpoMocoM. XpOMOCOMHBIN HAOOp KJIETOK, TOMOJIOTHYHbIE
ble (PAKTOPbI HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOWAHBIN U AuTUIouaAHbIH Habop. Hyknennossie kucnotel: JTHK, PHK
HACJIeICTBEHHOC | HaxOXEHHE B KJIETKE, UX CTpOeHUE U (PyHKIMU. MaTpudHbIe MPOIIECChl B KJIETKE: perIuKaus, OnOCUHTE3
™ Oernka, perapanus. [ eHeTHUECKUI KO M €T0 CBOMCTBA

IpakTHYecKue 3aHITHS: 2

2.Pemienue 3a7a4 Ha OnpeielieHue MOCIe0BaTEIbHOCTH HYKJIEOTH I0B
Tema 1.4. OcHoBHOe coaep:kanue 2 OK 02




O0MeH BeliecTs
U MpeBpaiieHue

TeopeTnueckoe odyueHue:

ITonsatue MeTaboONIH3M. AccuMuianus u JUCCUMMIIALUA — IBE CTOPOHBL MeTabonu3Ma. Tumbsl oOMeHa

JHEPIrvU B BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3poOHBIN 1 aHadpOOHBIN. [InacTnueckuii oOMeH. @OTOCUHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHOBHOe coiep:kaHue 2 OK 02
KuzHeHHBIH TeopeTnueckoe ooyueHnue: 2 OK 04
LHMKJI KJIeTKH. KieTounslii uki, ero nepuosl. MUTO3, €ro cTajinuu U NpOUCXOoAdIue npouecchl. buonoruueckoe
Muro3. Meiio3 3HaYeHue MUTo3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuii

CMBICII MEH03a
KonTpoibHasn MonekyJIsipHbIN yPOBEHb OPraHU3aLUHU KUBOTO 2
padora
Paznen 2. Ctpoenne u GpyHKUMH OPraHu3mMa 20
Tema 2.1. OcHoOBHOe coiep:KaHue 2 OK 02
Crpoenne TeopeTnueckoe odyuenue: 2 OK 04
OopraHusma MHOroK1€TOYHbIE OPTaHu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIAHOB B MHOTOKJIETOYHOM OpraHHU3Me.

I'omeocTa3 opranus3ma u ero nojepkaHue B MpoLecce KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHoOe coaep:kanue 2 OK 02
DopMbI Teoperuveckoe o0yueHue: 2
Pa3MHOKECHUsI ®opMbl pa3MHOKEHUSI Opranu3MoB. becrionoe 1 nonoBoe pa3MHoOkeHHE. Buibl 6€cronoro pa3MHOKEHUS.
OpPraHu3MoB [TonoBoe pazMHoxeHue. ['ameToreHes3 y suBOTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHre MOJ0BBIX

KJ1eToK. OII010TBOPEHNE
Tema 2.3. OcHoBHoOe coep:kaHue 2 OK 02
OnTorenes Teopernueckoe o0yueHnue: 2 OK 04
pacTeHui, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHes u ero craauu. IloctaMOproHaIbHbIN EPHO.
KMBOTHBIX U Cragum nocTaMOpHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4enoBeka. [IpsMoe u Herpsimoe pa3BUTHE.
YeJI0BeKa buonoruueckoe crapenue u cMepTb. OHTOre€HE3 pacTeHUI
Tema 2.4. OcHoBHOe cogepkanue 4 OK 02
3akonomepHocT | Teopernueckoe o0yueHnmue: 2 OK 04
U HacsienoBaHusl | OCHOBHBIE MOHATHUS T€HETHUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens

(MoHOTHOpUIHOE 1 TOTUTUOPHUIHOE CKpelBaHue). B3anmoeiicTBie reHoB

IpakTHYeCKHe 3aHITHS: 2

3.Pemenue 3anau

OcHOBHOe coep:kaHue 4 OK 01




Tema 2.5. Teoperuueckoe o0yueHue: 2 OK 02
CuenienHoe 3akonsl T. Moprana. CueruieHHOe HaclieloBaHHEe T'€HOB, HapylleHue cueruienus. HacnenoBanue
HacJIeJOBAHHE IIPU3HAKOB, CLEIUIEHHBIX C II0JIOM
NPHU3HAKOB IIpakTHyeckue 3aHATHA: 2
4.Pemienue 3a/1a4, COCTaBJIEHUE FEHOTUIINYECKUX CXEM CKpEILUBAaHU

Tema 2.6. OcHoBHoOe cogep:kaHue 4 OK 01
3akoHomepHOCT | Teopernueckoe o0yueHHe: 2 OK 02
U U3MEHYMBOCTH | VI3MEeHUMBOCTh MPU3HAKOB. BUIbI N3MEHUNBOCTHU: HACJIEICTBEHHAs! U HEHACIEACTBEHHAsl. 3aKOH OK 04

TOMOJIOTMUYECKUX PSAJOB B HaciencTBeHHOM u3menurnsocty (H.M. BaBuios). MyTtanuonnas teopust

M3MEHYMBOCTU. Bubl MyTanuii 1 npuyMHbI UX BO3HUKHOBeHMs. KapuoTun yenoseka. HacnenctBeHHble

3a00JeBaHUs YeI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU YesoBeKa. bone3Hu ¢ HaciaeCTBEeHHOM

MPEIPACIOI0KEHHOCTHI0. 3HAUeHUE MEAUIIMHCKON TeHETUKHU B TIPEIOTBPAIICHUH U JICYCHUN TEHETHYECKIX

3a00JeBaHUI YeloBeKa

IIpakTHYecKHe 3aHATHS: 2

5.Pemenue 3a1a4 Ha onpeiesieHne TUIa MyTallluu

Kontposabnasn 2

Crpoenne u pyHKIIUHM OpraHu3Ma
padora
Pa3nen 3. Teopusi 3BoJIIONMH 6
Tema 3.1. OcHoBHOE conepxaHue 2 OK 02
Hcropus TeopeTnueckoe odyueHue: 2 OK 04
IBOJIONUOHHOTO | [lepBrie sBomrononHble KoHUenuuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomonnonnas teopus Y. JlapuHa.
yueHusl. CuHTeTH4ecKast TEOpHs SBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
MI/IKPOC)BO-HIOIIH MI/IKpoaBOJHouHﬂ. Honynﬂum{ KaK dJICMCHTapHas CAUHUIA DBOJIIOIINH. T'eneTnueckye OCHOBEI YBOIIOIHU.
s OneMeHTapHbIe GaKTOPbI 3BOMIONMU. EcTecTBeHHBINH 0TOOP — HAMPABIAIOMIMNA (PAaKTOP IBOJIIOLUH.

Bunoo6pa3oBanue kak pe3yiabTaT MUKPO3BOJIIOLUU
Tema 3.2. OcHoBHOe cogep:kanue 2 OK 02
Maxkpossomoun | Teopernueckoe odyuenmue: 2 OK 04
sl. MaxposBosronust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBosroimu (A.H. Ceseprios). [lytu
Bo3uukHOBeHME | ocTHKEHHS OUosornueckoro nporpecca. CoxpaneHune OMOpa3HOOOpasus Ha 3emite.
U pa3BHUTHE ['umoTe3s! 1 TeOpHK BO3HUKHOBEHUS JKU3HU Ha 3emite. [1osBIeHre TIepBIX KIETOK M UX YBOJIIOIHSL.
KHM3HU Ha 3emie | [IpoKapHOThI U DYKapUOThI. [[POUCXOKIEHHE MHOTOKJIETOUHBIX OPTaHM3MOB. BO3HUKHOBEHHE OCHOBHBIX

LAPCTB 3YKapUOT

OcHoBHoOE coepraHue 2 OK 02




Tema 3.3. Teoperuueckoe o0yueHue: 2 OK 04
Iponcxoskaente AnTponosorus — Hayka o yenoBeke. CucreMaTuueckoe mojioxkeHue yeaoBeka. CXoACcTBO U OTIMYUS
qeOBeKa — YeJIOBEKA € )KUBOTHBIMU. OCHOBHBIE CTAJMM AHTPOIIOTre€He3a. DBOIIOLMS COBPEMEHHOTI'O YeJIOBEKa.
AHTpOMOreHes YenoBeueckne packl M MX €IMHCTBO. Bpems u myTu pacceneHus YyeloBeKa 1o IaHeTe.

ITprucnocoOaeHHOCTh YeI0BEKA K PA3HbIM YCIOBHIM CPEbl
Pa3znea 4. DxoJiorus 18
Tema 4.1. OcHoBHOe coaep:kanue 2 OK 01
IkoJsioruyeckue | Teopermueckoe odyueHue: 2 OK 02
(daxTophI M Cpenpl 0OuTaHNs OPraHU3MOB: BOAHAS, HA36MHO-BO3IyIITHAS, IOYBEHHAs, BHYTpUOpraHu3MeHHast. OU3HuKo- OK 07
Cpeabl 2KU3HU XUMHUYECKHE OCOOEHHOCTH Cpejl OOMTaHUsI OpraHu3MoB. [IpucnocobieHuss OpraHu3MoB K JKU3HU B pa3HbIX

cpenax. [lonarue sxonornyeckoro pakropa. Knaccupukanus sxonornyeckux paxropos. IlpaBuio

muauMyMma 1O, Jlubuxa. 3akon TonepantHocty B. [lendopma
Tema 4.2. OcHOBHOe co/iep:KaHue 4 OK 01
Honynsinus, Teoperuueckoe o0yueHnue: 2 OK 02
cooduiecTBa, DKojornueckas XapaKTCpUCTHKA BUJIA U MOIYISALNH. DKoJIornyecKas HUIA BUIA. DKOJIOTMYECKUE OK 07
IKOCHCTEMBI XapakTepucTUKH nomysanuu. Cool1iecTBa U s3KocucTeMbl. buorieHos u ero crpykrypa. CBs3u MEXIy

opranuzMamu B 6uoreHo3e. CTpyKTypHbIE KOMIOHEHTHI 3KOCUCTEMBI: MTPOAYIICHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEmecTB 1 MOTOK HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH

IIpakTH4yeckue 3aHATHA: 2

6.Tpoduueckue nenu u cetu. [IpaBuino nupamMupl SHEPTUH.
Tema 4.3. OcHoBHOE conepxaHue 2 OK 01
Buocdepa - TeopeTnueckoe odyueHue: 2 OK 02
riodajbHas Brochepa — sxuBast o6osouka 3emin. Passutune npejcraienuii o 6uochepe B tpyaax B.W. Bepuajckoro. OK 07
IKoJioruyeckas | Obxactu Ouocheps! 1 ee KOMIOHEHTHI. JK1Boe BelecTBo Onochepsl! 1 ero GyHKIUU.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH OHOChepsl Kak r100albHON 3KOCUCTEMBI.

Jlunamuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BelecTB 1 OMOr€0XUMHUYECKUE IIUKIIBL.

I'moGasibHBIE HKOJIOTHYECKUE MTPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coep:kaHue 4 OK 01
Bansinue Teopernueckoe odyueHue: 2 OK 02
AHTPONMOTE€HHBIX | AHTPONOI'eHHbIE BO3ACUCTBUS Ha OHochepy. 3arps3HEeHUs KaK BUJ aHTPOIIOT€HHOTO BO3/IEHCTBHSL. OK 04
(akTopoB Ha AHTpOmoreHHbIe BO3CHCTBUS Ha aTMoc(epy. BoseiicTtBus Ha runpochepy. Bosaeiicteust Ha mutocdepy. OK 07
ounocdepy AHTpONOTreHHbIEe BO3ICUCTBHS Ha OMOTHYECKHE cOO0IIecTBA. YTIIyOJIeHHO U3Y4aloTCs OTXO/Ibl, CBSI3aHHbIE

C ompenereHHoN mpodeccueil/cnenuanTbHOCThIO

B ToM umciie npodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe TPAKTHYECKOr0 3aHIATHS 2




7. «OTx01B!1 TPOU3BOACTBaY. Ha ocHOBe dpenepanbHOro Kiiaccu(pUKanrOHHOTO KaTaiora OTX010B
OIPEICISITh KIIACC OMACHOCTH OTXOJIOB; arperaTHOE COCTOSIHUE U (PU3HUYECKYI0 POPMY OTXOJIOB,
oOpa3yrommuxcst Ha pabodeM MecTe / Ha dTanax MpOU3BOJICTBA, CBSI3aHHBIC C ONPEICTICHHON
npodeccueit/cnennanbHOCTHIO

Tema 4.5. OcHOBHOe co/iep:KaHue 4 OK 02
Bunsinune TeopeTnueckoe odyueHnue: 2 OK 04
COLMAJILHO- 3110poBbe U ero cocrapisitomue. GakTopsl, MOJIOKUTEIBHO U OTPULIATENBHO BIHUSAIOIINE HA OPraHU3M 2 OK 07
IKOJIOTHYeCcKHX | yenoBeka. [Ipobiiema TeXHOreHHBIX BO3JICHCTBUI HA 3I0pPOBbE YETIOBEKA (3JIEKTPOMATrHUTHBIE MOJIA,
(paxToposB Ha OBITOBast XUMUS, N30BITOUHBIC IIIYMBI, paJUalHs U T.I1.). AJanTaiys OpraHn3Ma 4eioBeka K (hakropam
3/10pOBbE okpy»katomieit cpeabl. [IpuHuuns! popmupoBaHus 370poBbecOeperatoiero noseaenus. Guznueckas
qeJI0BeKa AKTUBHOCTb U 3/10pOBb€. BHOXMMHUYECKHUE aCIIEKThl PAllMOHAILHOTO MUTAHUS

JlaGopaTopHble 3aHATHSA: 2

1. «BnusHue abuoTnyeckux (paKkTOPOB Ha YeNIOBEKa (HU3KHUE M BHICOKHE TEMIIEPATYPHI)»

B ToM umnciie npoeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue J1a00pPATOPHOI0 3aHATUS 2

B kauecTBe TpUIrTepoB CHUKAIOUIMX Pa0OTOCIIOCOOHOCTD UCIIOIb30BaTh YCIOBUS OCYILECTBICHUS

poeCCHOHATILHOM IEeATENILHOCTH: IIIyM, TEMIIepaTypa, (pu3nyeckast Harpy3Ka u T.JI.
KonTpoabnas 2
paGoTa Teopernueckue aceKThl IKOJIOTHUH
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUeE (COAepKaHUe TPUKJIATHOTO MOIYJIS)
Pa3nea 5. buosnorus B :ku3Hu 8 OK 01
Tema 5.1. OcHoBHOE cogep:kaHue 4 OK 02
Buorexnonornn | Teoperuueckoe copepKaHue: 2 OK 04
B KU3HH buoTtexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HaPaBICHUS COBPEMEHHON OMOTEXHOIOTHH. 2 IK 2.1
KaXkA0ro Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTUKA ONOTEXHOJIOTHYECKUX U T€HETHUECKUX

sKcrepuMeHToB. [IpaBuia noucka u aHanmsa GMO3KOIOrHUECKON HHPOPMAIIUN U3 Pa3TIUNYHbIX HCTOYHUKOB

(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MacCOBOM MHpopMaiuu, ceTb UHTepHET U Ipyrue)

IpakTHYecKHe 3aHITHS: 2

8. Ananu3 nHopmany 0 HayYHbIX JOCTHKEHHSIX B 00JaCTH FeHETUYECKUX TEXHOJIOTUI 2

B ToMm 4nciie npogeccnoHaNIbHO-OPHMEHTHPOBAHHOE COCP/KAHME TPAKTHYECKOT0 3aHATHSA 2
Tema 5.2.1. BUOTeXHO0JIOIMM B MPOMBIIVIEHHOCTH (IJI1 CIIENMAJILHOCTH ABTOMATHKA M TeJIeMEeXaHMKA HA TPaHCIopTe 4 OK 01
Tema 5.2.1. OcHoBHOe coaep:kanue 4 OK 02
buorexnosornu | [pakTuyeckue 3aHATHSA: 4 OK 04




B
NMPOMBIIIIJICHHOC
TH

Pa3BuTtue npoMpIluIeHHONH OMOTEXHOIOTUI U €€ IPUMEHEHHUE B KU3HU YEJIOBEKA, MOUCK U aHAIIU3
nH(bOpMAIUY U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-HAay4Has INTepaTypa, CpeACTBa MacCOBOU
nHpopMmanuu, cetb UHTEpHET U ApyTHE)

Keticpl Ha aHanu3 nHGOPMALIUU O PA3BUTUN MPOMBIIUICHHOW OMOTEXHOIOTUH (110 TpyIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToB PEeIICHHs KEHCOB (BBICTYILICHUE C TIPE3EHTAIIUEH ) 2
Tema 5.2.3. BHOTeXHOJIOrHHM ¥ TEXHHYECKHE CHCTEMbI 4
Tema 5.2.3. OcHoBHOE coaepxaHue 4 OK 01
buorexHonoruu | [IpakTudecKHe 3aHATHS: 4 OK 02
H TEXHUYECKHE | Pa3pyTHe OMOTEXHOJIOTHIA C TPUMEHEHUEM TEXHUYECKUX CUCTeM (OnOMHKeHepHsi, OMonHpopMaTrKa, 2 OK 04
CHCTEMBI OMOHMKA) U MX IPUMEHEHHE B XXM3HHU YEJIOBEKa, TOUCK U aHAIM3 HH()OPMAIMH U3 PA3INIHBIX HCTOYHHKOB

(HayuHas U yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoi MHpopMaruu, cetb IHTepHET u 1pyrue)

Keticpl Ha ananm3 nHGOPMALIUU O PA3BUTUN OMOTEXHOJIOTUH C TPUMEHEHHEM TEXHHUECKUX CHCTEM (I10

rpynmnam)

IIpakTHyeckue 3aHATUS 3

9. DTHyecKkue acreKThl OMOTEXHOIOT Ui

10. buonnsxenepus, 6MouHpopmMaTuKa, ONOHUKA U UX IPUMEHEHUE B KU3HH YEJIOBEKa
IIpomexyTouna 2
s arrectaums no | luddepeHnupoBanHbiii 3a4eT
AUCHHIIHHE
Bceero: 70




3. YCJOBUSA PEAJIN3ALIUU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCIUILJINH

Peanu3zanus nporpaMMbl JUCIMILIMHEI TPEOYET HaTUUUs y4eOHOTO KabuHeTa «bruomoruny
O6opynoBanue yueOHOTO KaOUHETA!

* paboure MecTa Jisl 00YJaroNIUXCsl, CTYICHTOB M ITPENojaBaTels, ayAUTOPHasI JTOCKa,

* KOMIUIEKT y4eOHO-METOAMYECKOM NOKyMeHTauu (Yy4eOHUKH U yueOHBIC TOCOOUS, KapTOUKH-3aJaHus,
KOMIUICKTBI TECTOBBIX 3aJ[aHMii, JJICKTPOHHAs CIIPaBOYHO-Y4YeOHAas JUTEpPaTypa, MYJIbTUMEIUNHBIC
o0yJaromue mporpaMmel);

* HaTJISAHBIE TOCOOMS (CXEeMBbI, TaOIUIIBI, H300Pa3UTEIbHBIE H HATYpPAbHBIE ITOCOOMS);

* ABTOPCKUH KOMILJICKT KOMITBIOTEPHBIX MPE3CHTALINH.

TexHndeckue cpeacTBa 00yUeHUS:

- KOMIIBIOTEp, TPHHTEP, MPOEKTOp, NporpaMMHOe obecreueHne oOuero M MpodecCuOHANBHOTO
Ha3HA4YCHUs,

- KOMIUTEKT y4eOHO — METOINYECKOM JOKYMEHTAIINH,

- METOANYECKHE TTOCOOHS.

HNudopmammonnoe obecriedeHne 00ydeHHs

OcHoBHas TUTEpaTypa:

[Maceunuk B.B. Kamenckmii A.A. buonorms 10 kmacc y4eOHMK sl 00IIE00pa30BaTENbHBIX
opraam3anuii: 6a3oBbeiil ypoBeHb. M.: IIpocBemenue. 2020.

[Maceynuk B.B. Kamenckmii A.A. buonorms 11 xmacc y4eOHMK Uit oOmieoOpa3oBaTeIbHBIX
opranuszanmii: 6a3oBbiit ypoBeHb. M.: [Ipocsemenue. 2020.

Internet-pecypcsr:
www. window. edu. ru (EquHOe OKHO ocTyTa K 00pazoBaTellbHBIM pecypcam VHTepHeTa 110 OMOIOTHH).

www. nature. ok. ru (Penkue u ucdesaromnue >kuBOTHbIE POCCHE — MPOEKT DKOIOTHYECKOTO
nentpa MI'Y um. M. B. JlomoHoCOBa).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJILHOM JUCOUIIJINHBI

KoHTpo.ib U olleHKa pe3yJIbTaTOB OCBOCHHS 00IIE00pa30BATEIHHON JUCITUTITMHBI
PacKphIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE pe3yJbTaThl, HalpaBlIeHHbIE Ha (POpMUpPOBAHUE
001X 1 npodecCuOHANBHBIX KOMIIETEHIIMHI MO pa3/iesiaM U TeMaM COJIepKaHusl yueOHOTO

Martcpuaiia.

Oo0wmas Pa3nesn/Tema T oneHoYHBIX MePONPUATHH
KOMIIeTEHI U

Paznen 1. Knerka — Konrponbnas padora
CTPYKTYPHO- «MonekynsipHbIi ypOBEHB

¢GyHKUHMOHA/IbHASI eIMHUIA OpraHu3aluU KUBOT0»
JKUBOI'0

OK 02 buonorus xak Hayka. O61mas 3anonHeHne TaOIUIBI C OMMMCAHUEM
XapaKTEPUCTHKA KU3HH METO/I0B MUKPOCKOITMPOBAHUS C UX
JOCTOMHCTBAMH U HENOCTATKAMH.
3anonHenne Tabaubl «BKian ydeHbIx
B pa3BUTHE OMOJIOTHUI»

3anoJHeHUEe CPaBHUTEIBLHOMN TaOIUIIbI
CXOJICTBA U PA3JIMYMl )KUBOT'O U HE
JKMBOT'O

OK 01 CrpykTypHO-hyHKIIMOHATRHAS |O1eHIBacMast TUCKYCCHS 10 BOTIPOCAM
OK 02 OpraHM3anus KIEeTOK JEKIUU

OK 04 Pa3paboTka MeHTaIbHOM KapThl 110
KJIaCCU(PUKALUU KIETOK U UX CTPOCHUIO
HAa MPO- U DYKAPUOTHUECKUX U 10
[apCcTBaM B MUHU TPYIINax
BrimonHeHne u 3amuTa 1a00paTopHBIX
pabor:

«CtpoeHue KieTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIECTOUHbBIE
BKJIFOUCHUS (KpaxMaJl, KapOTHHOU/IBI,
XJIOPOIUTACTHI, XPOMOIITIACTHI )>»
[MpakTuueckoe 3ansatue. [Ipeacrapnenue
YCTHBIX COOOIIEHUH C TIpe3eHTallneH,
MTOJITOTOBJICHHBIX IO TMIEPEUHIO
UCTOYHUKOB, PEKOMEHIOBAHHBIX
MpernoaBaTesieM

OK 01 CtpykTypHO-(yHKIIMOHATIbHBIE | DpOHTAIBHBIN OIIpOC

OK 02 (akTOpBI HACIIECTBEHHOCTH Pa3paboTka rioccapust
Pemenue 3agau Ha onpeneneHue

IIOCJIEI0BATEIBHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B Cllydae
W3MEHEHHUs MOCIIe0BATEIbHOCTH
Hykiaeotunos JJHK

OK 02 OOmMmeH BelecTB U @poHTANBHBIN 0IIPOC
NpEBpaIleHUE YHEPTHH B KJIETKE | 3allOJIHEHHE CPABHUTENILHON TaOJIHUIIbI

19



XapaKTepUCTUK TUTIOB OOMEHa
BEILECTB

OK 02
OK 04

JKV3HEeHHBIN TUKIT KJIETKH.
MuTto3. Meiio3

OO6cy>xaeHue 1mo BoIpocam JEeKIHH
PaspaboTka JIeHTBI BpeMEeHU
KM3HEHHOTO LIMKJIa

Pasnen 2. Ctpoenue u
GyHKIUM opranuzmMa

Kontponbnas pabota “CtpoeHue u
(dbyHKIMM opranu3mMa’”

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemast TUCKYCCHS

Pa3paboTka MEHTaIbHOM KapThl
TKaHEW, OPraHOB U CUCTEM OpPraHOB
OpraHU3MOB (pacTeHUs, KUBOTHEIE,
YeJI0OBEK) C KPAaTKOW XapaKTEPUCTUKON
X QyHKIUN

OK 02

@DopMBbl pa3MHOKEHUS
OpraHU3MOB

OpoHTaTBHBIN OIIPOC

3anonHeHne TaOIHIIBI ¢ KPaTKOH
XapaKTepUCTUKON U IpuMepamu Gpopm
Pa3MHOXKEHHS OPTaHU3MOB

OK 02
OK 04

OnTtorenes paCTeHHﬁ, JKNBOTHBIX
1 4CJIOBCKaA

Pa3zpaboTka 1eHThI BpEMEHH C
XapaKTEPUCTUKOM ATAIOB OHTOTEHE3a
OTZI€JIbHOM TPYIIION )KUBOTHBIX U
YEJIOBEKA M0 MUKPOTPYIIIam
Tect/onpoc

CocraBicHHE )KU3HCHHBIX I[TUKJIOB
pacTeHul 1o oTaenaM (MOXOBHIHbBIC,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICJOBaHUA

Pa3paboTtka rioccapus
@pOHTAIBHBIN OIPOC

Tect 110 BompocaMm JIeKIUU
Pemenue 3amayd Ha onpeneneHue
BEPOSATHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
MOHO-, TU-, IOJINTHOPUIHOM U
AHATTM3UPYIOIIEM CKPEIIMBAHUU,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpeILIMBaHUSA

OK 01
OK 02

CreruieHHO€e HaCIEI0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSATHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX ITPHU3HAKOB IIPU
CLECTUICHHOM HaCJIEOBaHHH,
COCTAaBJICHUE TEHOTUIINYECKUX CXEM
CKpeILIUBaHUsI

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MyTalyy IIpU epeaaye
HACJICAICTBECHHBIX HpI/ISHaKOB,
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COCTaBJICHUEC T'CHOTUIIMYCCKHUX CXCM
CKpCHIIMBaHHUA

Pasnen 3. Teopus 3Bo/I0NMH

KonTponbnas padora “Teopernueckue
aCIIEKTEI DBOJIOIUH KU3HHU Ha 3emiie”

OK 02 Hctopust 3BOIIOLIMOHHOTO OpoHTaTBHBIN OIIPOC

OK 04 ydeHusi. MUKPOIBOJIFOLHSE Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
9BOJIIOLIMOHHOTO YYEHHUS

OK 02 Makpo3BosTtoLHs. OuenuBaemasi TUCKyCCHUS:

OK 04 BO3HMKHOBEHHUE U Pa3BUTHE UCIIOJIL30BAaHUE apTyMEHTOB,

JKU3HU Ha 3eMiie OHOJOrN4eCKON TEPMUHOIIOTUU U

CHUMBOJIUKHM ISl 1OKA3aTeJIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT
Pa3paboTka 1eHTbl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHSI )KU3HU Ha
3emuie

OK 02 [Ipoucxoxnenue yenoBeka — OpoHTaTBHBIN OIIPOC

OK 04 aHTPOIIOTeHE3 Pa3paboTka neHTBl BpeMEHU
IPOUCXOXKICHUS YeTIOBEKa

Pa3znea 4. Dxoaorus

OK 01 Dkojorudeckue GpakTopsl U TecT 1o skosorHYeckuM GakTopam u

OK 02 Cpelbl )KU3HU cpelaM KU3HU OpraHU3MOB

OK 07

OK 01 [Momynsiust, cooO1ecTBa, CocTraBrneHue cxeM Kpyropopora

OK 02 3KOCHUCTEMBI BEILIECTB, UCIOJIb3Ysl MaT€pUaIbl JICKIIUH

OK 07 Pemenne npakTUKO-OpHEHTUPOBAHHBIX
pacyeTHbBIX 3aIaHUH 110 MEPEHOCY
BEILIECTBA M SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKUX LIENeH 1
nupamMul 6MOMacChl U SHEPTUU

OK 01 buocdepa - rmodanbHast OrnenrBaemasi IUCKYCCHS

OK 02 JKOJIOTMYECKas CucTemMa Tect

OK 07

OK 01 BiistHue aHTpOnOreHHbIX Tect

OK 02 (bakropoB Ha Orochepy [TpakTuueckas padora “OTX0/bI

OK 04 HpOU3BOCTBA”

OK 07

OK 02 Bnusaue conuaabsHO- OueHnBaemasi IUCKyCCHS

OK 04 DKOJIOTHYECKUX (PAKTOPOB Ha Brimonnenune nabopaTopHoil paboThI Ha

OK 07 BEIOOD:

3J0POBEE YCIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BnusiHue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”
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Pasznen 5. buosorust B ;Ku3HH

3ammra Keiica: mpeacTaBiIcHHIe
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIJIEHUE C NIPE3EHTALUEH)

OK 01 buorexHosnoruu B xKU3HU BrinonHenue kelica Ha aHaIu3

OK 02 KaXKI0ro nHGOpPMAIMY O HAYYHBIX JOCTHKEHHIX

OK 04 B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOW WHKEHEPUH, TTHIIEBHIX
OMOTEXHOJIOTHH (110 TpymIam),
MpeACTaBICHUE PE3yJIbTaTOB PEIICHUS
KelcoB

OK 01 [TpombinieHHas OMoTexHONMOTUs | BhImoHeHNe Kelica Ha aHau3

OK 02 nH(pOpMAIMY O Pa3BUTHU

OK 04 MPOMBIITUICHHONW OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBieHue pe3yJbTaToB
pELIEHHS KEMCOB

OK 01 ConuunanbHO-3THYECKHUE acTieKThl | BrITloniHeHne Kelica Ha aHaIHu3

OK 02 OMOTEXHOJIOTHA uH(bOopMaIuu 00 ITUYECKUX aCTIeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpyIIam), IPeICTaBICHUE PE3yIbTaTOB
pelIeHus KeMcoB

OK 01 buorexHosnoruu u rexunyeckue |BrinmonHeHue kelica Ha aHAIU3

OK 02 CUCTEMBbI uH(bOpMaIlUU O Pa3BUTHUS

OK 04 OMOTEXHOJIOIMI ¢ IPUMEHEHUEM

TEXHUUYECKUX CHCTeM (TI0 Tpymmam),
IIPEICTABICHUE PE3YJIbTAaTOB PELICHUS
KENCOB
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KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

BUOJIOT'UsA
Nem\m | Ne tem HaumeHnoBaHnue pa3aenoB U TeM U Kox-Bo
UX KPaTKOE COJIEpKaHHeE. 4acoB
1cemectp (34 yaca)

1. 1.1 CoBpeMeHHbIE YPOBHU OMOJIOTHYECKUX 3HAHUM. 1

2. 1.1 | YpoBHU OopraHu3anuy XUBOH MaTEPHH. 1
XUMHYECKHI COCTAB KIICTKH.

3. 1.2 | Knerounas Teopusi. 1

4, 1.2 | Crpoenue kietok. Hekierounbie (hopMbl )KU3HHU. 1

S. 1.2 | JlabopatopHoe 3ausatue Nel . »CtpoeHue KISTKI» 2

6. 1.2 | JlabopaTtopHoe 3ausatue Nel.»CTpoeHue KIeTKI»

1. 1.2 | [Ipaktuueckoe 3anstue Nel. Bupycueie u
OakTepuaabHbIe 3a001eBaHNsI. AHTHOMOTHKH.

8. 1.2 | Ilpaktuueckoe 3anstue Nel. Bupycueie u 2
OakTepuaabHbIe 3a001eBaHNsI. AHTHOMOTHKH.

Q. [IpakTnueckoe 3ansitue Nel. BupycHbie u
OakTepuasbHble 3a001eBaHUs. AHTUOMOTUKHU

10. 1.3 XpomocomHas teopust T. Moprana. CTpoeHue 1
XPOMOCOM.

11. 1.3 | HykmenHOBBIC KUCIIOTHI. 1

12. 1.3 [IpakTuueckoe 3ansitue No2. Pemienue 3aga4 Ha 2
OTIpeJIeIICHUE MOCIEA0BATSIIBHOCTH HYKJICOTHIOB.

13. 1.3 | Ilpaktuueckoe 3anstue No2. Pemenue 3agayu Ha
oTpeJIeICHUE MOCIEA0BATSIIBHOCTH HYKJICOTHIOB.

14, 1.4 | [lonsarue merabonm3m. Tembl 0OMEHA BEIIECTB. 1

15. 1.4 | ®oTocuHTE3. 1

16. 1.5 | Muros. 1

17. 1.5 | Melios. 1

18. 2.1 | MHOTOKIIETOYHBIC OPTaHU3MBI. 1

19. 2.1 |Tomeocta3 m ero mojjaepxaHue B MPOIECCE 1
KU3ZHENIEATCITLHOCTH.

20. 2.2 | ®opmbl pa3MHOXKEHUSI OPTaHU3MOB. 1

21. 2.2 O11010TBOPEHHE. 1

22. NunuBuayanbHOE pa3BUTHE OPraHU3MOB. 1

23. [TocToMOpHOHATBHBIN IEPUOI. 1

24, OCHOBHBIE TTOHSITHSI TEHETHUKH. 1

25. 3akoHnn! I'. Mennens 1

26. [TpakTueckoe 3ansitue Ne3.Peuienue 3a1ay. 2

21. ITpakTueckoe 3ansitue Ne3.PeleHue 3aad.
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28. 3akonbl T. Moprana 1

29. HacnenoBanue npr3HakoB, CHEIICHHBIX C MOJIOM. 1

30. [Tpaxtuueckoe 3ansTre No4.Pemenue 3a1aq, 2
COCTABJICHHE T€HOTHUITMYECKUX CXEM.

31. [Ipaktuueckoe 3anstue No4.Pemienue 3anad,
COCTABJICHHE T€HOTUIMYECKUX CXEM.

32. 2.6 I'eneTnka-Hayka 00 n3MEHYMBOCTH. Bupl 1
MU3MEHUYUBOCTH.

33. 2.6 | I'eHHbIc M1 XpOMOCOMHBIC 00OJIC3HH YCIIOBEKA. 1

34. [Ipaktrueckoe 3ausatueNeS. Pemenue 3anay Ha 2
ONPEAECIICHNUE TUIIA MYTAIUN.
1 kypc, 2 cemecTp (36 yacoB)

35. [TpakTuueckoe 3anstueNeS. Pemenue 3a1ay Ha
omnpeJeeHUe TUIa MyTallUH.

36. JuruOpuaHoe ckpenuBanue. 3aKoH 1
HE3aBUCUMOTO HaCJIe/IOBaHUs MMPU3HAKOB.

37. [TepBbIe ABOMOIMOHHBIE KOHIICTIIIAH. 1
OBoJironnoHHas Teopus Y. JlapBuHa.

38. [Tonynsmmsi. EcrecTBeHHBIN 0TOOD. 1

39. buonornueckuii mporpecc. 1

40. I'mnoTe3bl U TEOpUM BOZBHUKHOBEHUS U PA3BUTHUS 1
KU3HU Ha 3eMI€.

41. OCHOBHBIE CTa/INHM AHTPOIIOTEHE3A. 1

42. UenoBeueckne pachl U UX €AUHCTBO. 1

43. 4.1 | Cpensl ooutanust opranu3MoB. [ToHsTrs 1
AKOJIOTMYECKOTO (pakTopa.

44, 4.1 | Knaccudukaius 3K0JIOTHIeCKuX (PaKTopoB. 1
[TpaBuno muanmyma FO.JIubuxa.

45. 4.2 | Dxojmoruyeckasi XxapaKTepuCTUKa BUIA U 1
MOMYJISIIIUU.

46. 4.2 | CooOmecTBa 1 HKOCUCTEMBI. CTPYKTYpHBIE 1
AIIEMEHTBI SKOCHUCTEMBI.

47. 4.2 | [Ipaktuueckoe 3anarue Ne 6. Tpoduueckue nenu 1
u cetu. [IpaBuio mupamMuapl SHEPTHH.

48. 4.2 | [Ipaktuueckoe 3anarue Ne 6. Tpoduueckue nenu
u ceTu. [IpaBuiio nupaMuibl SHEPTUH.

49. 4.2 | buocdepa — xkuBast 000JI09Ka 3EMJIN. 1

50. 4.2 | I'moGanpHBIE SKOJIOTHUECKHE MPOOIIEMBI 1
COBPEMEHHOCTH.

ol. 4.2 | AHTponIOTeHHbIE BO3JICUCTBUS Ha OHocdepy. 1

92. 4.2 | OTX0abl NPOU3BOJACTBEHHOM CheEpBHI. 1

53. 4.2 | Ilpaktuyeckoe 3auarue Ne7. [IpodeccnoHaibHO- 2

OPUEHTUPOBAHHOE 3aHITHE. OTXOIbI
MIPOU3BOJICTBA, KJIacCU(UKAIK HA OCHOBE
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denepanbHOTO KiIacCUu(PUKAIMOHHOTO KaTajaora
OTXOJIOB.

54. 4.2 | Ilpaktudeckoe 3anatue Ne7. [IpodeccnoHaibHO-
opueHTHpoBaHHOE 3aHsATHE. OTXOIBI
MIPOM3BOJICTBA, KJIacCU(UKAIIHSI Ha OCHOBE
denepanbHOTO KIaCCH(PUKAITMOHHOTO KaTaIora
OTXOJIOB.
55. 4.2 310pOBBE U €T0 COCTABJISIONIME. 1
56. 4.2 Ananranusi opraHu3Ma 4ejaoBeka K 1
(haKTOpaMOKPY KAFOIICH Cpe/Ipl.
57. 4.2 | JJaboparopHoe 3arsTue Ne 2. [IpodheccrnonanbHO 1
OpHEHTHUPOBAHHOE 3aHsATHE. BiamsHue
abnoTnyecknx (HakKTOPOB HA YEJTIOBEKA.
58. 4.2 | JJaboparopnoe 3anstue Ne 2. [IpodheccruonanbHO 1
OpUEHTHUPOBAHHOE 3aHsTHE. Biusinue
abnoTuyeckux (HakTOpOB HA YEJIOBEKA.
99. BuoTexHOJI0THs KaK HayKa W MPOU3BOACTBO. 1
60. 5.1 | IIpaBuia nmoucka u aHaaIu3a0MOIKOIOTTIECKOM 1
nH(pOopMaIuu.
61. 5.1 | IIpaktuueckoe 3ansitue Ne 8. IIpodeccrnonansHo 1
OpHEHTHUPOBAHHOE 3aHATHE. AHAMM3 WHHOPMAITIH
0 HayYHBIX JOCTKEHUAX B 00JIaCTH
TCHETHYECKUX TEXHOJIOTH.
62. 5.1 | Ilpaktuueckoe 3ausitue Ne 8. [IpodeccuonanbHo 1
OpUEHTHUPOBaHHOE 3aHsATHE. AHANIN3 UHHOPMAIUH
0 HAYYHBIX JOCTHXKEHUSAX B 00JIaCTH
TCHETUYECKUX TEXHOJIOTH.
63. | 5.2.1 | Pa3BuTHe NPOMBINIJICHHBIX OMOTEXHOJIOTHIA. 1
64. | 5.2.1 | buoTexHOJIOTUU B CUCTEME TPAHCTIOPTHOMN 1
MH(PACTPYKTYPHI.
65. | 5.2.1 |IIpumeHeHne OMOTEXHOIOTHIA B Pa3IMUHBIX 1
chepax KU3HH .
66. | 5.2.2 |IIpaktuueckoe 3anstre No9.ITUYECKUE aCTIEKThI 1
OMOTEXHOJIOTHA.
67. | 5.2.3 |IIpaktuueckoe 3anstue Nel(Q. «buonnxenepus, 1
ouonndopmaTruka, OMOHMKA U UX IPUMEHEHUE B
KU3HU YEJIOBEKA.
68. | 5.2.3 |IIpaktuueckoe 3ansrue NelQ. «buonnxeHepus, 1
ouonHpopmaTrka, OMOHUKA U UX TPUMEHECHHE B
KU3HU YEJIOBEKA.
69. JlnbdepennmpoBaHHbIif 3a4€T. 1
/0. JlnbdepennmpoBaHHbIif 3a4€T. 1
Uroro. 70
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