KOMMUMTET IO OBPA3OBAHUNIO CAHKT-IIETEPBYPT A

CAHKT-IIETEPBYPI'CKOE I'OCYJJAPCTBEHHOE BIOI’KETHOE
MNPOPECCUOHAJIIBHOE OBPA3ZOBATEJIBHOE YUPEXJIEHUE
«KOJUIELK METPOIIOJIMTEHA U KEJE3HOAOPOKHOI'O TPAHCIIOPTA»

PACCMOTPEHA U ITPUHATA VTBEPXK/EHA
Ha 3aceqannu [legarormyeckoro copera
CII6 I'BIIOY «Komnemk METPOITOIUTEHA
npotokos Ne 14 ot 14.05.2026 .

[Tpukazom aupekropa CII6 I'BIIOY
«Komremx MeTpornonauTena»
ot 15.05.2026 r. Ne 443

OOKYMEHT NOAMNMCAH
BNEKTPOHHOM NOAMUCHIO

B CAHKT TETEPEYPTOKOE TFOCY[IAPCTBEHHOE EIO[PKETHOE MPO®ECCUOHATILHOE
OBPASOBATEJ‘IbHOE YUPEXKIEHVIE "KONNE/PK METPOMONUTEHA U XKENESHO[OPOXHOTO TPAHCIMOPTA"
[LeiicTauTenen: ¢ 18.02.2026 Ao 14.05.2027

PABOYAS IIPOTPAMMA YYEBHOM JUCIHUATLINHBI
OY /.11 BUOoJIorus

00pa30BaTeIbHOM MPOrPaMMbl  CPETHETO MPO(eCCHOHATBHOTO
o0Opa3oBaHus

no cneunanabHocTn 23.02.06 TexHuueckas 3KCIUTyaTanys NOIBHXKHOIO COCTaBa
JKEJIE3HBIX JI0POT

KBaJIH(l)I/IKauI/IH CIICIIHAJINCTa TexHuk

dopma 00yueHuUs OYyHas

YpoBeHb 00pa3oBaHus, OCHOBHOE
HEOOXOUMBIIA JJIs IpUeMa Ha o0riee oOpazoBaHe
o0yuenwue o [ITICC3

Cpoxk nosryuenust CITO no 3 roma 10 mecsier
II1CC3

Cankr-IletepOypr
2026



Pabouas nmporpamma yueOHON auctUIUIMHBI «bronorus» 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 oouiero oopazoBanus»), GeaepanbHOil 00pa3oBaTENbHON MPOrpaMMBbl CPEIHErO
obmero obOpaszoBanHus, yTrBepxkiaeHHOW IIpukazom Mwunnpocsemenus Poccun ot 18.05.2023 Ne 371,
pacniopspkenuss Munnpocsenienuss Poccun ot 30.04.2021 Ne P-98 5 «O06 yrBepxacann Konnenmum
npenojaBaHus 0O0I1e00pa30BaTENbHBIX AUCHUIUIMH C YYETOM MPO(ecCHOHATBFHONW HANpaBIEHHOCTH
IporpaMM  cpeHero npogeccHoHaNbHOTO 00pa3oBaHUs, peaJ3yeMbIX Ha 0a3e OCHOBHOTO OOIIETo
oOpa3oBaHus»; MucbMa JlemapramMeHTa TOCyJapCTBEHHOW TMOJUTUKM B  cepe cpenHero
npodeccuoHanbHOro 00pa3zoBaHusi U MpodeccuoHalibHOro o0yueHus: Munmnpocsenienus Poccun «O
HarpaBjiIeHUM pekoMmeHmanui» oT 1 mapra 2023 r. Ne 05-592 (PekomeHmanuu 10 peaau3aiuu
cpenHero obmiero oOpa3oBaHMs B MpeAeNiaX OCBOEHHS OO0pa30BaTENbHON MPOTrpaMMbl CPEIHEro
npodeccuoHaIbHOro 00pa3oBaHMsI), METOIMKH MpernojaBaHus 0O0IIe00pa30BaTeNbHON AUCIUIIIMHBI
«buonorus» u npumepHoil paboueld mporpammsbl  001Ie00pa30BaTEIbLHON AUCHUIUIMHBI «bHOIOTHS»
i npodecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHU3allMid, YTBEPKICHHBIX Ha 3acemaHuu CoBeTa 1o
OLICHKE COAEpKaHWA M KayecTBa NPUMEPHBIX pabouux mporpamm o001e00pa30BaTENbHOTO U
COLIMAJIbHO- TYMaHUTApPHOTO ILMKIOB cpeaHero mpodeccruoHanbHoro odpazosanus OI'BOY IO
HPIIO, mporokon Ne 14 ot 30.11.2022 r., ®@enepalibHOTO TOCYIapPCTBEHHOTO 00OpPa30BaTENBLHOTO
crannapra (manee — @I'OC) mo cneumansHocTu 23.02.06 TexHudeckas KCIUTyaTalus MOBUKHOTO
COCTaBa JKEJIE3HBbIX I0pOT", 3aperucTpupoBaHHbIN mpukazoM Munnpocenienust Poccuu ot 30.01.2024
N 55.

VYxpynaennas rpynmna 23.00.00. — TexHuka v TEXHOJIOTHH Ha3€MHOTO TPAHCTIOPTa

CneunanbHoctb 23.02.06 TexHuueckas 3KCIuTyaTanus NOJBUKHOIO COCTaBa sKeJIe3HBIX JOPOT

COCTABUTEJIU:
KoBanbsckas H.1.— npenonasatens CI16 ['BIIOY «Komtemk MeTponoauTeHa
Henucosa O.I'.— npenogasarens CII6 I'BITIOY «Komnemx merponoaureHa»

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

[Tacmopt paboueit mporpaMMbl THCIATITAHBI
CrtpykTypa u cofepikaHre TACIUTUTAHBI
YcnoBus peanu3aiy JUCIIATLTHHB

KOHTpOJ'IB 1 OL€HKA PE3YyJIbTATOB OCBOCHUA JUCHUILIINHBI



IMACIIOPT PABOYEM MPOTPAMMBI YYEBHOM JAACHHUITINHBI
«buogorua»

1. Oowmas XapaKTepuCTUKA NPUMEPHOU padouei NMPOrpamMmbl
0011eo0pa3oBaTeIbHON AUCHUILINHBI «buosorusa»

1.1. MecTto AUCHMIUVIMHBI B CTPYKType OCHOBHO#H mnpodeccnoHaIbHO
o0pa3oBaTe/IbHOIl IPOrpaMMBbl

Oo6meoOpazoBaTenbHas AWCHUIUIMHA «buomorusy gBiseTcsl  00sA3aTENBHOU
4acThl0 00IIe00pa3oBaTeNbHOTO IHMKJIa oOpa3oBarenbHOM mnporpammbl  CIIO B
cootBercTBUM ¢ PI'OC mno cneumansHocTH 23.02.06 TexHuueckas 3KCILTyaTalus
MOJIBM>KHOTO COCTaBa KeJIe3HBIX JOPOT.

[IpoeccnonanbHO-OPUEHTUPOBAHHOE COJIEP)KAHUE PEATU3YETCs B MPUKIAJTHOM
Moxayae (pazaen 5 “buosorus B Xu3HK) s Bcex Mpodeccuil/cnenuaibHOCTe Ha
MaTepuaje KeicoB, CBA3aHHBIX C aHAIM30M HH(POPMAIMU O PA3BUTHH U MPUMEHEHUU
OMOTEXHOJOTHM 1O  oTpacisiM  Oyaymied  npodecCuoHanbHON  AESTEILHOCTH
oOyuaromuxcs. Kpome Ttoro, mnpodeccnoHallbHO-OPUEHTUPOBAHHOE —COJEpIKAHUE
yuduThiBaeTca B paznene 4 “Okonorus”’ TpU  BBHIIOJHEHUH JaO0OPaTOPHBIX U
NPAKTHUYECKUX palboT, CBS3aHHBIX € Oyaymied npodeccHnoHaNbHON AeATEeIbHOCTHIO
00yJaroImmxcs.



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 MPOTEKAHNUS OMOJIOTUUYECKUX
IIPOLIECCOB M SIBJIICHUM B OKPYXKAIOIIEW Cpene, LENOCTHOW HAayYHOM KapTUHBI MHpA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YMEHHUS ONPEIECHATh >XUBbIE OOBEKTHI B MPHUPOAE; IPOBOIUTH
HaOJIOJEHUST 32 JKOCUCTEMAaMH JJIs BBISBICHUS E€CTECTBEHHBIX M aHTPOIOTE€HHBIX
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) cdopmupoBaTh MOHUMaHUE 3HAUUMOCTU 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 HHUIOUHUPOBATD,

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

JeSITENIbHOCTH,
OBnazneHre yHHMBEpPCAIbHBIMU YUYEOHBIMU MO3HABATEIbHBIMU
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 LEIN ACSITEIbHOCTH, 3a/laBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJM OWUOJIOTUH B
CUCTEME HAy4yHOro 3HaHMs; (YHKIMOHAIbHOM IpaMOTHOCTU
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;
chOpPMUPOBAHHOCTh ~ YMEHHS  PACKpbIBaTh  COJACpKAHHE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMUHOB M TOHSTHIA:

JKWU3Hb, KJIETKA, TKaHb, OpraH, OpraHWU3M, BUJ, IMOITYJISAIUS,

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

OpraHu3alMs )KUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYJIALNA,
CaMOBOCHPOU3BeJeHNE (PENpOayKIKs), HACIEACTBEHHOCTD,
M3MEHUYHUBOCTh, JHEPro3aBUCUMOCTb, POCT U pa3BUTHUE,
YPOBHEBasi OpraHu3aIus;

chOpPMUPOBAHHOCTh ~ YMEHHUS  PACKpbIBaTh  COJAEpIKaHUE
OCHOBOIIOJIATAIOIINX OMOJIOTUUECKUX TEOpPUM W THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIFOIIMOHHOM,

MMPOUCXOXKIACHUSA )KU3HU U YCJIOBCKA,




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

ACATCIIBHOCTh, OILCHHBATH

COOTBETCTBUE  pE3yJNbTATOB IENSAM, OIEHUBATh PUCKH
ITOCTEACTBHH JIEATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE ITPH PEIICHUH KU3HEHHBIX
npo0JemM

0) 0a30BbIe HcCCIeI0BaTEILCKHE TeHCTBHS:

- BJIQJICTh HABBIKaMU y9eOHO-HUCCIICIOBATEIbCKON U IIPOCKTHON
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelieHUs Mpooiem;

- BBISBIISTE MPUYNHHO-CJICICTBCHHBIC CBSI3H u
AKTyaJIM3UPOBATh 3a/1a4dy, BBIIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJIUTh

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

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

MMPOTrHO3UPOBATE UBMCHCHHUEC B HOBBIX YCIIOBHUSX,

KPpUTHYCCKH OLCHHBATL 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 UJIEU, TTPEIJIaraTh OpUrHHAIBHBIE MTOAXO0/IbI
U pelLIeHMUS;

- CIOCOOHOCTh WX HCIIOJIB30BAaHUS B IO3HABATEILHOH U
COIMAITBHOW MPAKTUKE

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

npuoOpeTeHNe OIbITa INPUMEHEHUS OCHOBHBIX METOOB
HAY4YHOTI'O II03HAHUS, UCII0JIb3YEMbIX B OMOJIOTHH: HAOJIIOICHHSI
U ONHCAaHUS JKUBBIX CHUCTEM, IIPOLIECCOB U  SIBICHMIA;
OpraHu3alK U MPOBEAECHUS OMOJIOTMYECKOr0 SKCIIEPUMEHTA,
BBIIBJKEHUSI THUIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY

UCCJICYEMbIMU  BEIMYMHAMH, OOBSICHEHHUS TOJYyYECHHBIX
pe3yapTaToB U (HOPMYJIUPOBAHUS BHIBOJOB C UCIIOJIb30BaHUEM
Hay4HbIX OHATUH, TEOPUH U 3aKOHOB;

BBIICNIATh  CYIIECTBEHHBIE

MPOKApUOT U

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

YMEHHUS

BUPYCOB, KIIETOK 9YKapHOT;
OMOre€OIEH030B M DKOCHCTEM;
oOMeHa BeIIECTB U TMPEBpAIllEHUs HSHEPrUU B KIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJ0TBOPCHHUS, PAa3BUTHUS U
pasButus

PAa3SMHOXCHUA, opraHusma

(oHTOTEeHE3a), OOpHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO

HHIAWBUYAJIbHOI'O

otbopa, BU000pa3oBaHusl, NPUCIOCOOIEHHOCTH OPraHU3MOB
K cpeae oOuTaHwus,
AHTPOIIOT€HHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH,

BJIMAHHUA KOMIIOHCHTOB JKOCHUCTEM,

KpyTroBOpPOTa BEIECTB U MpEeBpallieHne dHeprun B ouocdepe;
c(hOpMHUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3a/1auyH,
COCTABJISITh TEHOTUITMYECKUE CXEMBI CKPEIITMBAHUS JIJTSI Pa3HBIX
TUTIOB HACTEIOBAHUS MPU3HAKOB y OPraHU3MOB, COCTABIISTH
CXEeMBI TMepeHoca BEIIECTB U YHEPTHMH B HKOCHUCTEMax (IeTH
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 HAYYHOTO MO3HAHMS:
- cOpMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBCHHON

KYyJbTYPp,
MECTa B

MIPaKTUKH, OCHOBAHHOTO Ha Jaiiore
CIOCOOCTBYIOIIETO
MOJIUKYJIbTYPHOM MHPE;

- COBEpILIEHCTBOBAHHE SI3BIKOBOM M YHUTATEIbCKOW KYJIBTYPHI

KaK CpC€aACTBa B3aHMOﬂCﬁCTBHﬂ MCXKAY JIOAbMU W IIO3HAHUMA

OCO3HAaHHIO CBOCTI'O

MUpa;
- OCO3HAHWE IIEHHOCTU HAyYHOHW NEATEeNbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO u HCCJIEI0BATENBCKYIO
NeATEeTbHOCTh UHANBUIYAbHO U B TPYIINE;

OBnaneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undgopmanmueii:

- BJIaJICTh HABBIKAMHU TOTYYCHHS] HHPOPMAIMH U3 UCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH TIOMCK, aHAJIN3,
CHUCTEMAaTH3AIUIO0 U HHTEPIIPETAIINI0 HHPOPMAIIMH PA3IMUHbIX
BUJIOB U (hOPM MPEICTABIICHNS,

- CO37aBaTh TEKCTHl B pa3WYHBIX ¢dopMarax C y4eToM
Ha3Ha4YeHUs WHOOpPMAIMU W 1IEJIEBOM ayJAUTOPUHU, BBIOMpAs
ONTUMATBFHYIO (OPMY MPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(POPMAIINH, €€
COOTBETCTBUE MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
cpencTaa MH(OPMAITMOHHBIX u

KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUKU KOTHUTUBHBIX,

- HCIIOJB30BaTh

KOMMYHHKAaTHUBHBIX u OpraHnu3allOHHBIX 3aga4 C

COOTIOIEHNEM TpeboBaHU IPTOHOMUKH, TEXHUKU

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

cOPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKHM  OLICHUBATh
UHPOPMALIUIO OUOJIOTUYECKOTO COJIEPYKAHMS, BKIIOYAOLIYIO
IICEB/IOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX HICTOUHUKOB (CpeacTBa
MaccoBOW HMH(OpPMALMH, 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 COLIMATIbHOM JIEATEIbHOCTH;

OBjaieHHe  YHMBEPCAJbHBIMM  KOMMYHHKATHBHBIMH
JeHCTBUSIMU:

6) COBMECTHaA J€ATEJIbHOCTD.

HaBbIKaMH

- TOHMMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOU H
WHIUBUAYAIbHON paboOThI;
- MPUHUMATD LIETH
OpraHW30BBIBATh M KOOPAMHUPOBATH JICHCTBUS IO €€
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 YHHUBEPCAJIbHBIMH peryasiTUBHbIMM
JeHCTBUSIMU

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:

- TPUHAMATh MOTHUBBI W apryMEHTHl JIPYTUX JIFOJEH Ipu
aHaJIN3e Pe3yJIbTaTOB JCATEIILHOCTH;

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

- pa3BuUBATb CIIOCOOHOCTh ITOHUMATh MHp C IMO3ULUU APpYyTOTO
YCIIOBCKa

NpPUOOpPETEHNE ONbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MTO3HAHMUSL, UCIIOJIb3YEMbIX B OMOJIOrHH: HAOTIOACHHUS
M OINHCAaHUsS KUBBIX CHCTEM, MPOLIECCOB U SBICHUM;
OpraHM3aly U MPOBEACHUS OMOJIOTUYECKOT0 SKCIIEPUMEHTA,
BBIJIBOKEHUSL THUIIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXIY
UCCIIElyeMbIMH  BEJIMYMHAMH, OOBICHEHHUS IOJYYECHHBIX
pe3yapTaToB U (HOPMYJIUPOBAHUS BHIBOJOB C UCIIOJIb30BaHUEM
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 o0s1acTH 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 OCYILECTBICHUE JEUCTBUN B OKPYKAIOIICH
cpele Ha OCHOBE 3HAHUS LeJIed YCTOWYMBOIO DPAa3BUTHS
YeJI0BEYECTBA;

AKTMBHOE€  HENpUATHE  JEHUCTBHM, IPUHOCIIIMX  Bpex
OKpYXaIoIIeH Cpeae;

- YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NOCEACTBUS NPEAIPUHUMAEMBIX JEHCTBUI, MpeaoTBpalIlaTh
uX;

- paclIMpeHHE ONbITa  JEATEIbHOCTH  SKOJOTMYECKOU
HaIlpaBJIECHHOCTH;

- OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKOM, TPOSKTHON 1
COLIMAJILHON JAEITEIFHOCTH

c(OPMHPOBAHHOCTb YMEHUS NPUMEHSATh MOIy4YE€HHbIE 3HAHUS
JUIsl OOBSICHEHUSI OMOJIOTMUECKUX ITPOLIECCOB U SIBJICHMM, IS
IPUHATHASA TPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM JKU3HU C
Henplo  obecrieueHust O€30MacHOCTU  CBOETO  3/I0POBbS U
3JI0pOBbsSl  OKPYXAIOIMX JIO/EH, COOJIOACHUS 30POBOTO
o0pasa >KM3HU, HOPM I'PaMOTHOTO TIOBEACHHUS B OKpPY KaIOLIeH
IIPUPOJHON cpene; IIOHMMAaHHE HE00X0AMMOCTH
WCIIOJBb30BAHUSl JIOCTHKCHUH COBPEMEHHOW OWOJIOTUH H
OMOTEXHOJIOTUH AJIS PALlMOHAIILHOTO IPUPOAONOIb30BAHUS




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM

JTUCHUTIIMHBI

2.1. O0beM JUCUUILIMHBI U BUbI Y4e0HO# padoThl

Bun yueoHoi padboThI

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

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO ecCHOHAILHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHT) 4acoB | KOMIIETeHUHH
1 2 3 4

Pazgea 1. Kiierka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 18
Tema 1.1. OcHOBHOe co/iep:KaHue 2 OKO02
buoJsorust kak TeopeTnueckoe odyueHue: 2
Hayka. O6mas CoBpeMeHHbIE OTpaciu OUONIOrHYecKUX 3HaHuil. CBs3b OMOJIOTUH C IPYTUMH HayKaMu: OMOXUMHUS,
XapaKTePUCTHK | Guodusnka, OnoHNKa, reHoreorpadus u ap. Pors 1 Mmecto Ononoruu B popMupoBaHHH COBPEMEHHOM
a JKM3HU HAy4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aIMH KMBOM Marepuu. OO0I1ast XapaKTepuCTHKa )KHU3HU, CBONCTBA

JKHBBIX CUCTEM. XMUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcHOBHOe co/iep:KaHue 6 OK 01
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK 02
¢yukuuonanbn | Knerounas teopus (T. IllBann, M. lIneiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOMN KIICTOYHOM OK 04
asi opraHusanust | reopuu. TUIBI KIETOUHOM OpraHu3alyu: NIPOKAPUOTUYECKUHN U yKapuOTHUYeCKU. OJHOKJIETOUHbIE U
KJIETOK MHOTOKJIETOYHBIE Opranu3Mbl. CTpOEHHE MTPOKAPHUOTUUECKON KIIETKH. CTPOCHHUE SyKapUOTHUYECKOU KIIETKH.

Hexknerounsie (opMbl sxu3HU (BUPYCHI, OakTeprodari)

JlabopaTopHbIe 3aHATHSA: 2

1. Jlaboparopnoe 3ausiTue «CTpoeHHE KIETKU
IIpakTHYeckne 3aHATHSA: 2
1. Bupycublie u GakTepuanbHbie 3a001eBaHNs. AHTUOUOTKH

Tema 1.3. OcHoBHOE conepxaHue 4 OK 01
CTpyKTypHO- Teoperuyeckoe o0yueHue: 2 OK 02
¢yukuuonaabn | Xpomocomuas teopus T. Moprana. Ctpoerne XxpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIE
ble (PAKTOPbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONTHBIN U AUIUIONAHBI HaOop. Hyknennossie kuciotel: JIHK, PHK
HACJIEICTBEHHOC | HAXOXKJEHUE B KJIETKE, UX CTpoeHHe U QyHKIMH. MaTpuIHbIEC MPOIIECCHI B KIIETKE: PETUTHKAIINSI, ONOCHHTE3
™ Oenka, perapanus. [ eHeTHUEeCKUi KO M €T0 CBOMCTBA

IpakTHYecKHe 3aHSITHS: 2

2.Pemienue 3a1a4 Ha onpeieNieHre MOCNIeI0BaTEIbHOCTH HYKJIEOTHI0B
Tema 1.4. OcHoBHOe coaep:kaHue 2 OK 02




O0MeH BeliecTs
U MpeBpalieHue

TeopeTnueckoe odyueHue:

[MousiTue MeTadoOIU3M. ACCI/IMI/IJISILII/ISI U JUCCUMMJIALIUA — IBC CTOPOHLIL MeTtaboau3ma. Tursl oOMeHa

JHepruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpodHBIH, a3poOHBIN 1 aHa’poOHBIH. [InacTnyeckuii ooMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe coaep:kanue 2 OK 02
Ku3HeHHbIH TeopeTrnueckoe o0yueHue: 2 OK 04
HHKJ KJIETKH. Knerounslif nuki, ero nepuoasl. MUTO3, €ro cTajiuu ¥ MpoUCXoisIiue npoueccsl. bruonornyeckoe
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuii

CMBICII MeH03a
KonTpoabHas MornexyJsipHbIi ypOBEHb OPTaHU3aLMH KHUBOT'O 2
padora
Pa3nes 2. Ctpoenue u pyHKIMH OpraHusMa 20
Tema 2.1. OcHoBHoOe coaep:kanue 2 OK 02
Crpoenne TeopeTnueckoe odyueHnue: 2 OK 04
opraHusma MHOrokJeTo4Hble OpraHu3Mbl. B3anMoCBsI3b OPraHoB U CUCTEMbI OPraHOB B MHOT'OKJIETOYHOM OpTaHU3ME.

I'omeocTa3 opranus3ma u ero noJJiepkaHue B MpoLecce XKU3HEAEATEIbHOCTH
Tema 2.2. OcHoOBHOe co/iep:KaHue 2 OK 02
DopMbI Teoperuveckoe o0yueHnue: 2
Pa3sMHOKeHHUsI ®opmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyoBoe pa3MHokeHHe. Bupl 0ecronoro pa3MHOKEHHUS.
OPraHHU3MOB [TonoBoe pazMHoxeHue. ['ameToreHes3 y suBOTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHre MOJ0BBIX

kJeTok. OII0/10TBOpEeHHE
Tema 2.3. OcHoBHoOe coaep:kaHue 2 OK 02
OnTorenes TeopeTnueckoe odyueHue: 2 OK 04
pacTeHmi, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes3 U ero crajauu. IloctaMOpruoHanbHbli EpHo.
KUBOTHBIX H Crasuu nocTaMOpUOHATBHOTO PAa3BUTHS Y )KUBOTHBIX M yesioBeka. [IpsiMoe u Henpsimoe pa3BUTHE.
ye10BeKa buonornueckoe crapenue u cMepTb. OHTOreHE3 pacTeHHUM
Tema 2.4. OcHoBHOe cogep:kanue 4 OK 02
3axonomepHocT | Teoperuueckoe o0yueHue: 2 OK 04
U Hacsieq0BaHusl | OCHOBHBIE MOHATHS F€HETHUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menaens

(MoHOTHOpHIHOE U MOMUTUOPUAHOE CKpelBanue). B3aumoeiictBue reHoB

IpakTHYeCKHE 3aHSITHS: 2

3.Pemenne 3amau

OcHOBHOe coep:kaHue 4 OK 01




Tema 2.5. Teoperuueckoe o0yueHue: 2 OK 02
Cueniennoe 3axonbl T. Moprana. CuenseHHoe HaclleZJOBaHUE T'€HOB, HapyllleHue cuemienus. Hacnenosanue
HacJIe/l0BaHue IIPU3HAKOB, CLIETIJIEHHBIX C [10JIOM
NPU3HAKOB IIpakTHyeckue 3aHATHA: 2
4.Pemenue 3a/1a4, COCTaBJIEHUE TEHOTUIMYECKUX CXEM CKPEIIMBAHUS

Tema 2.6. OcHoOBHOe co/iep:kaHue 4 OK 01
3akonomepHocT | Teopernueckoe o0ydeHHe: 2 OK 02
U U3MEHYUBOCTH | MI3MEHYMBOCTh IPU3HAKOB. BUAbI N3MEHUMBOCTH: HACIEACTBEHHAsI U HEHACIIECTBEHHAs. 3aKOH OK 04

TOMOJIOTMUYECKUX PSAJOB B HaciencTBeHHOM u3menurnsocty (H.M. BaBunos). Myranmonsas teopus

W3MEHYMBOCTHU. Buabl MyTanuii 1 TpuUMHbI UX BO3HUKHOBEHUA. KapnoTun yenoseka. HacnencteenHsie

3a00JIeBaHUs YeIIOBEKA. | eHHbIC U XpOMOCOMHBIE O0JIC3HH UeioBeKa. boie3Hu ¢ HACIeICTBEHHOM

[IPEIPacloIOKEHHOCThI0. 3HAYEHUE METUIIMHCKON T'€HETUKU B IPEIOTBPALLICHUH U JIEUEHUU T'€HETHUECKUX

3a00JIeBaHUH YeIOBEKa

IIpakTHyeckue 3aHATHA: 2

5.Pemenue 3aa4 Ha onpe/iesieHne TUIa MyTalluu

Kontposabnasn 2
paGota Ctpoenue u GyHKIIMH OpraHu3Ma
Pa3nen 3. Teopusi 3BoJIIONNH 6
Tema 3.1. OcHoBHOE conepxaHue 2 OK 02
Hcropus TeopeTnueckoe odyueHue: 2 OK 04
IBOJIIOUMOHHOIO | [IepBbie sBomononHbIe KoHLenuu (K.b. Jlamapk, XK.JI. Bropdon). DBomounonnas reopus Y. /lapsuHa.
yueHusl. CuHTeTH4ecKast TeOpHs SBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
MI/IKPOC)BO-HIOIIH MI/IKpoaBOJHouHﬂ. Honynﬂum{ KaK dJICMCHTapHas CAUHUIA DBOJIIOIINH. T'eHeTnueckye OCHOBEI DBOIIOIHU.
A DOnemeHTapHbIe (PaKTOPHI IBOJIOLNHU. EcTecTBEHHBIN 0TOOP — HanpaBIAIOUINI (aKkTOp 3BOIIOLUY.

Bunoo6pa3oBanue kak pe3yiabTaT MUKPO3BOJIIOLUU
Tema 3.2. OcHoBHOe cogepkanue 2 OK 02
Maxkpossomouu | Teopernueckoe odyuenmue: 2 OK 04
o, Maxkpossosmronust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBosroimu (A.H. Ceseprios). [lytu
Bo3uukHOBeHME | ocTHKEHHS Ouosornueckoro nporpecca. CoxpaneHune OMopazHOOOpasus Ha 3emite.

U pa3BUTHE
JKM3HU HA 3emie

I'unoTe3bl ¥ TeoOpuM BO3SHUKHOBEHUS JKU3HU Ha 3eMiie. [1osBIeHNE NEPBBIX KIETOK U UX IBOJIIOLMSL.
IIpokapuots! 1 3ykapuoTsl. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
LIaPCTB DyKapHOT




Tema 3.3. OcHoBHOE conepxaHue 2 OK 02
IIpoucxoxnenne | Teopernyeckoe odyueHnue: 2 OK 04
4Y€J0BCKA — AHTpoIonorus — Hayka o yesnoBeke. CucreMaTH4ecKoe NoJI0keHue yenoBeka. CX0oACTBO U OTIIMYUS
aHTPOIIOIeHE3 YeJI0BeKa C )KUBOTHBIMH. OCHOBHBIE CTAJMH AaHTPOIIOTEHE3a. DBOIIOIHS COBPEMEHHOTO YEJIOBEKaA.

YenoBeuyeckne packl U MX €IMHCTBO. Bpems u myTu pacceneHus YyeloBeKa 1o IaHeTe.

ITprucnocoOaeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHIM CPE/Ibl
Pa3znea 4. DxoJiorus 18
Tema 4.1. OcHOBHOe coiep:KaHue 2 OK 01
IkoJsioruyeckue | Teopermuyeckoe odyueHue: 2 OK 02
(akTophI U Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3IYIITHAS, TOYBEHHAs, BHYTpHOpraHu3MeHHast. OU3uKO- OK 07
Cpe€abl *KU3HU XMMHUYECKHE OCOOEHHOCTH Cpejl OOMTaHUsI OpraHu3MoB. [Ipucnocob6ieHus OpraHu3MoB K JKU3HU B pa3HbIX

cpenax. [lonarue sxonornyeckoro pakropa. Knaccupukarus skonorndeckux Gpaxtopos. [IpaBuiio

munumyma 0. JIubuxa. 3akon tonepantnoctu B. [llendopna
Tema 4.2. OcHoBHOE coaepxaHue 4 OK 01
Honmyasinus, TeopeTnueckoe odyueHnue: 2 OK 02
coo0uecTBa, DKoslornyeckas XapakTepuCcTHKa BUJa U HOMYJIALUH. JKOJIOTHYecKas HUILIA BU1A. DKOJOTHUECKUe OK 07
IKOCHCTEMBbI XapakTepucTUKH nomysanuu. Cool1iecTBa U s3KocucTeMbl. buorieHos u ero crpykrypa. CBs3u MEXIy

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIOHEHTBI 3KOCUCTEMBIL: IPOAYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BeIecTB ¥ MOTOK 3HEPTUH B 3KocucTeMe. Tpoduueckue ypoBHH

IIpakTHyeckue 3aHATHA: 2

6. Tpoduueckue nenu u cetu. IlpaBuio nupamMusl 3HEPTrUu.
Tema 4.3. OcHoBHOE coaepxraHue 2 OK 01
Buocdepa - TeopeTnueckoe odyueHue: 2 OK 02
riodajbHas Brochepa — sxuBas o6osouka 3emin. Pazsutue nipescrasienuii o 6uochepe B tpynax B.W. Bepuajckoro. OK 07
IKoJoruyeckasi | Obnactu 6uocdepsl u ee kKoMrnoHeHTHI. JK1Boe BeniecTBo 6rochepsl U ero GyHKIUH.
cucrema 3aKOHOMEPHOCTH cyliecTBoBaHus 6nocheprl. OcobeHHOCTH OHOChepsl Kak r100alTbHON SKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B 6bnocdepe. KpyroBopoTs! BemecTB 1 O6MOr€0XUMUYECKUE IIUKIIbI.

I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOe cogep:kanue 4 OK 01
Buansinue Teopernueckoe o0yueHue: 2 OK 02
AHTPOMOTEeHHBIX | AHTPONOI'eHHbIE BO3ACUCTBUS Ha OHochepy. 3arps3HeHUs KaK BUJ aHTPOIIOT€HHOTO BO3/IEHCTBHSL. OK 04
¢daxkTopos Ha AHTpOTIOTEHHBIE BO3/IEHCTBHUS Ha atMocepy. BosaelicTBus Ha rugpocdepy. BosaeiicTBus Ha urtocdepy. OK 07

onocdepy




AHTpPOIIOT€HHBIE BO3/ICHCTBUS HAa OMOTHYECKHE COOOIIECTBA. Y TITyOJIEHHO HU3y4YalOTCsl OTXO/IbI, CBSI3aHHBIC
C Oolpene’eHHON podeccueii/cnenuanTbHOCThIO

B ToM uuciie npogeccnoOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe PAKTHYECKOr0 3aHATHS 2

7. «OTXx0apI Mpon3BoACTBa». Ha ocHOBe denepanbHOro Kiaccu(puKamoHHOTO KaTauora OTX0/10B

OTIpEeEIIATH KJIACC OMAaCHOCTH OTXOJI0OB; arperaTHoe COCTOsTHUE U (pu3nueckyto popmy 0TX0J10B,

oOpa3yromuxcs Ha pabodyeMm MecTe / Ha 3Tanax MpOU3BOJICTBA, CBSI3aHHBIE C ONPEIeICHHON

npodeccuei/crennaTbHOCThIO
Tema 4.5. OcHOBHOe coiep:kaHue 4 OK 02
Bunsinune TeopeTnueckoe odyueHue: 2 OK 04
COIHAJILHO- 310poBBE U €ro cocTaBistionue. akTopbl, MOJIOKHUTEIBHO U OTPULIATEIHLHO BIMSIONIME HA OPraHU3M 2 OK 07
IKOJIOTHYECKUX | uenoBeka. [Ipo0iema TeXHOTeHHBIX BO3/IEHCTBUI Ha 3J0POBbE YellOBEKa (3EKTPOMAarHUTHBIE OIS,
¢$axkTopoB Ha OBITOBast XUMUSI, N30BITOYHBIC IIIYMBI, paUalHs U T.I1.). AJanTanys OpraHu3Ma JeloBeKka K pakTopam
3]J0pOBBE okpyxaroreii cpensl. [IpuHImnsl hopMupoBaHus 310poBbecOeperaroIero nopeaeHus. Guzndeckas
YeIoBeKa AKTHUBHOCTH M 3/I0POBbE. BHOXMMHUYECKHE acTeKThl pAaIlHOHAIEHOTO TUTAHUS

JlaGopaTopHbIe 3aHATHA: 2

1. «Bnusaue abuoruyeckux (pakTOpoB Ha YeNOBEeKa (HU3KUE U BBICOKHE TEMIIEPATYPhI)»

B ToMm 4uciie npogeccnoHaTbHO-OPHMEHTHPOBAHHOE COJep:KaHMe JIa00PaATOPHOIO 3aHATHS 2

B kauecTBe TpUIrrepoB CHUKAOUIMX Pa0OTOCIIOCOOHOCTH UCIOIb30BaTh YCIOBUS OCYILECTBICHUS

npodeccnoHaNbHOM IeATEIbHOCTH: IIIyM, TEMIIEpaTypa, Gpu3nyeckas Harpys3Kka u T..I.
KonTpoabnas 2

TeopeTnyeckre aceKThl SKOJIOTUH
padora
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COAEPKaHUE (COAepKaHUe TPUKJIATHOTO MOIYJISA)
Pa3neu S. buonorus B :Ku3Hu 8 OK 01
Tema 5.1. OcHoBHOE conep:kanue 4 OK 02
Buorexnonornn | Teopernueckoe cojepKaHue: 2 OK 04
B JKH3HH brotexHonorus Kak Hayka ¥ pon3BoJCcTBO. OCHOBHBIE HAIPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. 2 IK 2.1
KaKa0ro Mertonap! 0norexHogorud. O0bLEKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHUECKUX U T€HETHUECKUX

sKcrepuMeHToB. [IpaBuia noucka u aHanmsa GMO3KOIOrHUYECKON HHPOPMAIIUU U3 PAa3INYHBIX HCTOYHUKOB

(Hay4Has 1 yueOHO-Hay4YHas JIUTepaTypa, CpeJICTBa MacCOBOM MH(popMaIuu, cetb UHTepHET U Ipyrue)

IpakTHYeCKHE 3aHSITHS: 2

8. AHanu3 uH(OpPMAIK O HAYYHBIX JOCTH)KEHHUSIX B 00JIACTH T€HETHYECKUX TEXHOJIOTHI 2

B ToM uuciie npoeccnoHAIBLHO-OPHMEHTUPOBAHHOE CO/IeP:KaHHe PAKTHYECKOr0 3aHATHS 2




Tema 5.2.1. BH0OTeXHO0JIOTMH B MPOMBINIJIEHHOCTH (IJIfl CIENNATBLHOCTH ABTOMATHKA M TeJIEeMeXaHUKA HA TPaHCIIOPTe 4 OK 01
Tema 5.2.1. OcHoBHOe coaep:kanne 4 OK 02
buorexnosorun | [IpakTu4eckue 3aHATHSA: 4 OK 04
B Pa3BuTne npoMbIuIeHHONW OMOTEXHOJIOTHUI M €€ IPUMECHEHUE B KU3HH YEIIOBEKA, TOUCK U aHAJIH3 2
HPOMBIMIIEHHOC | 1y dyopmary U3 pa3TMYHBIX HCTOYHHMKOB (HayuHas M yueOHO-HayuHas JMTEpaTypa, CPeicTBAa MACCOBOM
™ nHpopMmanuu, cetb UHTEpHET U ApyTHE)

Keticpl Ha aHaM3 HHGOPMAILIUU O PA3BUTUH MPOMBIIUICHHOW OMOTEXHOJIOTHH (TI0 TPpyIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToB PelICHUs KEHCOB (BBICTYILJICHUE C TIPE3EHTAIMEH ) 2
Tema 5.2.3. BHOTEeXHOJIOTMN M TEXHHYECKHE CHCTEMBbI 4
Tema 5.2.3. OcHoBHOE coaepxaHue 4 OK 01
buorexnojsornu | [IpakTuyeckue 3aHATHS: 4 OK 02
W TEXHHYECKHE | PaspyTiie OMOTEXHOJIOTHI C MPUMEHCHUEM TEXHHYECKUX CHCcTeM (OnonHxeHepusi, OnonHpopmaTuka, 2 OK 04
CHCTEMBI OMOHMKA) ¥ MX IIPUMEHEHHUE B )KU3HH YEJIOBEKA, TOUCK M aHAIN3 UH(POPMALIMH U3 PA3JIMYHBIX HCTOYHHKOB

(HayuHas v yueOHO-Hay4dHas JTUTEpaTypa, CPEICTBA MaccoBOi HH(popMalum, cetb IHTepHET 1 Apyrue)

Keticpl Ha aHanm3 nHGOPMALIUK O PA3BUTUN OMOTEXHOJIOTHN C MPUMEHEHHEM TEXHUYECKUX CUCTEM (10

rpynmnam)

ITpakTHyeckue 3aHATUS 3

9. OTHyeckue acreKkThl OMOTEXHOIOT UM

10. buounxenepusi, 6MonHpopmaTrka, OMOHHUKA U UX IPUMEHEHHE B XKU3HU YEJIOBEKA
IIpomexyTouna 2
s arrectaums no | luddepeHupoBanHbiii 3a4eT
AUCHHIIHHE
Bceero: 70




3. YCJOBUSA PEAJIN3ALIUU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCIUILJINH

Peanuzanus nmporpaMMbl AMCHUILIMHBI TpeOyeT Hanu4us ydeOHoro kabunera «buomorum»
O6opynoBanue yueOHOTO KabUHETA!

* pabounre mMecTa JJisl 00Y4aroLIMXCsl, CTYICHTOB U [IPENoJaBaTes, ayAUTOPHas JOCKa;

* KOMIUIEKT y4eOHO-MEeTOAMYeCKOi JOKyMeHTannu (yueOHUKH 1 yueOHbIe TOCOOus, KapTOYKHU-3aJaHus,
KOMIUIEKTBI TECTOBBIX 3a/JlaHUM, AJIEKTPOHHAS CIPaBOYHO-yueOHas JMTEpaTypa, MyJIbTUMEIUiHbIE
o0yyarornye mporpaMmsl);

* HarJIIHBIE TOCOOUS (CXEMBI, TAOIHIIBL, H300pa3UTEeNbHBIE U HATypalbHbIE TOCOOHS);

* ABTOPCKUU KOMIUIEKT KOMIIBIOTEPHBIX ITPE3CHTAIUH.

TexHHuecKre cpeacTBa 00yUCHHS:

- KOMITBIOTEp, TPHHTEP, MPOEKTOp, IMpOorpaMMHOE obecredeHrne oO0Imero M mpodeccCHoHaTFHOTO
Ha3HAYCHM,

- KOMIUIEKT Y4eOHO — METOJUYECKOMN JIOKYMEHTAIUH,

- METOANYECKHE TIOCOOHS.

HNudopmarmonHoe odecrieueHrue 00yYeHHS

OcHOBHas IUTEpaTypa:

Ilaceunnk B.B. Kamenckuit A.A. buonorms 10 xmacc y4eOHUK g 00meoOpa3oBaTeIbHBIX
opranuszanmii: 6a3oBbiit ypoBeHb. M.: [Ipocsemenue. 2020.

Ilaceunnk B.B. Kamenckuiti A.A. buwomorms 11 xmacc y4eOHWK mns 00mIe00pa30BaTENBHBIX
opraam3anuii: 6a3oBbeiil ypoBeHb. M.: IIpocBemenue. 2020.

Internet-pecypcsr:
www. window. edu. ru (EauHoe okHO goctyna k o6pa3oBaTeNbHBIM pecypcaM MHTepHeTa o OHOIOTHH).

www. nature. ok. ru (Penkue u ncuesaromiye ;xuBoTHble Poccrn — mpoekT DK0I0rn4ecKoro
neaTpa MI'Y um. M. B. JlomoHOCOBa).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI

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 oneHoOYHBIX MepPONPUATHI
KOMIIeTEHI U

Paznea 1. Kinerka — KontponbHas padora
CTPYKTYPHO- «MonexkynsipHbli ypOBEHb

¢GyHKUHOHATbHAS eJHHHLA OpPraHU3aLy KUBOT' O
*KMBOT0

OK 02 buonorus xak Hayka. O61mas 3anonHeHre TaOIUIBI C OMMMCAHUEM
XapaKTCpUCTHKA )KU3HHU METOJ0B MUKPOCKOIIUPOBAHHUA C UX
JOCTOMHCTBAMH U HENOCTATKAMHM.
3anonHenne Tabaubl «Bkian ydeHbIx
B pa3BUTHE OMOJIOTHUI

3anoyiHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA U Pa3IU4Hil )KUBOTO M HE
JKHBOT'O

OK 01 CrpykrypHO-GyHKUMOHaNbHAA |OleHnBaeMast JUCKYCCHS 110 BOIIpOcam
OK 02 OpraHu3anus KJIeToK JCKIIHH

OK 04 Pa3paboTka MEHTaILHON KapThI 11O
KJIAaCCU(PUKALUU KIJIETOK U UX CTPOEHUIO
Ha [IPO- U HYKAPHUOTHUYECKUX U 110
LapcTBaM B MUHU Ipynmax
Brinonnenue u 3amura 1a60paTOPHBIX
pabor:

«CTtpoeHue KIeTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOILTACTHI, XPOMOILIIACTHI)»
[IpakTnueckoe 3ansatue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ TIpe3eHTalueH,
IOJITOTOBJIEHHBIX IO NIEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 01 CrpykTypHO-GYHKINOHATIbHBIE |DpOHTANBHBIN Ompoc

OK 02 (akTOpBI HACTIEACTBEHHOCTH Paszpabotka rnoccapus
Pelienue 3a1au Ha ONpeIelieHre

IIOCJIEI0BATEILHOCTH HYKJIEOTU/IOB,
AMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS MTOCJIEI0BATEIbHOCTH
Hykieotuaos JJHK

OK 02 OOmMmeH BelecTB u @poHTANBHBIN 0IIPOC
IPEBPAILCHUEC SJHCPIUU B KIICTKE 3anosiHeHHE CpaBHI/ITeHLHOI‘/'I TaOIHIIBI
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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 opraHuzma

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 KPaTKON 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
X1 49CJIOBCKaA

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 HacCJICJOBaHUA

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
HACJIEICTBEHHBIX IPU3HAKOB MPHU
CLECIUICHHOM HacCJIEA0BaHNH,
COCTAaBJICHUE TEHOTUIINYECKUX CXEM
CKpEILMBaHUS

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3aga4 Ha onpeneneHne Tuna
MyTalyy IIpU epeaaye
HACJICAICTBECHHBIX HpI/ISHaKOB,
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COCTAaBJICHUE TEHOTUIINYECKUX CXEM
CKpEILIMBaHUS

Pa3znen 3. Teopusi 3BoIIOIIUA

KontponbHas padota “TeopeTudeckue
ACIEKThl HBOJIIOIIMU KU3HU HA 3emie”

OK 02 Hcropust 3BOIIIOIIMOHHOTO OpoHTaTIBHBIN OIPOC

OK 04 yueHust. MUKPO3BOIFOLHS Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka 1€HTBI BpEMEHU pa3BUTHUS
9BOJIIOILIMOHHOTO YYEHHUS

OK 02 Maxkpo3Bonronus. OnenuBaemas IUCKyCCHS:

OK 04 Bo3HUKHOBEHUE U pa3BUTHE HCIIOJIb30BAaHUE APTYMEHTOB,

JKU3HU Ha 3eMiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIMKH IS TOKA3aTEeIbCTBA
POJICTBA OPIaHU3MOB Pa3HbIX
CUCTEMaTUYECKUX TPYIII
Pa3paboTka neHTBI BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [TpoucxoxaeHue yemoBeka — OpoHTaTBHBIN OIPOC

OK 04 AHTPOIIOTCHES Pa3paboTka neHThI BpeMEHH!
IIPOUCXOXKICHUS YeIOBEKa

Pa3nesa 4. dxonorus

OK 01 Dkojorudeckue GpakTopsl U TecT 1o skosorHYeckuM GakTopam u

OK 02 Cpelbl )KU3HU cpelaM KU3HU OpraHUu3MOB

OK 07

OK 01 [Momynsanusi, cooOmecTBa, CocraBieHue cxeM KpyroBopora

OK 02 3KOCUCTEMBI BEIICCTB, UCIIOJIB3YS MaTePHAIIBI JICKITUU

OK 07 Pemenne npakTUKO-OpHEHTUPOBAHHBIX
pacyeTHbIX 3aIaHUH 10 MEPEHOCY
BEILECTBA M DHEPTHUHU B IKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKUX LIEHeH 1
mupaMuzi OMOMAaCChl U SHEPTHU

OK 01 buocdepa - rmodanbHast OrnenrBaemasi IUCKYCCHS

OK 02 JKOJIOTMYECKas CucTema Tect

OK 07

OK 01 BiistHue aHTpOnOreHHbIX Tect

OK 02 (akTopos Ha Grochepy I[Mpaktryeckas pabota “OTX0IbI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bimstnue connanbHO- OnenuBaemast TUCKyCCHS

OK 04 DKOJIOTMYECKUX (PAKTOPOB Ha Brinonnenue 1abopaTtopHoil paboTs! Ha

OK 07 BBIOOD:

3J0POBEE YCIOBCKA

"VMcTBeHHas paboTOCOocOOHOCTR",
"Bnustaue abnotnyeckux (akTopoB Ha
4esloBeKa (HU3KHUE U BBICOKHE
Temneparypsl)”
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Pasznen 5. buosorust B ;Ku3HH

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

OK 01 buoTexHosioruu B )KU3HU BrinosnineHue keiica Ha aHaINU3

OK 02 KaKII0r0 nHGOpPMAIMY O HAYYHBIX JOCTHKEHHIX

OK 04 B 00J1aCTH T'CHETHUYECKUX TEXHOJIOTHH,
KJIETOYHOM MH>KEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (110 TpymIam),
MpeACTaBICHUE PE3yJIbTaTOB PEIICHUS
KeiicoB

OK 01 [TpombinieHHas OMoTexHONMOTUs | BhImoHeHNe Kelica Ha aHau3

OK 02 uH(bOpMaIuu O Pa3BUTUI

OK 04 MPOMBIITUICHHONW OMOTEXHOJIOTHH (110
rpyIiam), IpeICcTaBlIeHUE Pe3yIbTaTOB
pELLIEHHS KEMCOB

OK 01 ColnanbHO-3THYECKHUE aCeKThl | BEIMOJIHEHNE Kelica Ha aHaAJIN3

OK 02 OMOTEeXHOJIOTUi UHPOpPMALIUU 00 STHUECKUX aCIEeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBiIeHue pe3yIbTaToB
pELIEHHS KEMCOB

OK 01 buotexHonoruu u Texuuueckue |BrinmosiHeHUE Keiica Ha aHAIU3

OK 02 CUCTEMBbI uH(bOpMaIlUU O Pa3BUTHUS

OK 04 OMOTEXHOJOTHI ¢ MPUMEHEHHUEM

TEXHUUYECKUX CHCTeM (TIO Tpymmam),
MPEJCTABICHUE PE3YIIbTATOB PEIICHUS
KENCOB
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KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

BUOJIOTUSA
Nem\m | Ne tem HaunmenoBanue pa3ziesioB U TEM U Kou-Bo
UX KPaTKOE COJEPIKaHME. 4acoB
1cemectp (34 yaca)

1. 1.1 CoBpeMeHHbIE YPOBHU OMOJIOTUYECKUX 3HAHHM. 1

2. 1.1 | YpoBHU OopraHu3anuu KUBOH MaTEPUH. 1
XUMHYECKHUN COCTAB KIIETKHU.

3. 1.2 | KierouyHas teopusi. 1

4, 1.2 | Ctpoenue kierok. Heknerounsie hopMbl )KU3HHU. 1

S. 1.2 | JJaboparoproe 3ausatue Nel . »CTpoeHUE KICTKI 2

6. 1.2 | JJaboparoproe 3ausatre Nel.»CTpoeHUE KICTKI

1. 1.2 | [Ipaktuueckoe 3anstue Nel. Bupycueie u
OakTepuabHble 3a001eBaHUsl. AHTUOMOTUKH.

8. 1.2 | [Ipaktuueckoe 3anstue Nel. BupycHsie u 2
OakTepuabHble 3a001eBaHUsl. AHTUOMOTUKH.

Q. [IpakTnueckoe 3ansitue Nel. BupycHble u
OakTepuaabHbIe 3a001eBaHNsI. AHTHOMOTHKU

10. 1.3 XpomocomHas teopus T. Moprana. CtpoeHue 1
XPOMOCOM.

11, 1.3 | HykJienHOBBIC KHCIIOTHI. 1

12. 1.3 | [Ipaktuueckoe 3anstue Ne2. Pemienue 3a1a4 Ha 2
OTpeJIeICHHE MOCIEA0BATEIbHOCTH HYKJICOTHIOB.

13. 1.3 | [Ipaktuueckoe 3anstue No2. Perenue 3a1a4 Ha
OTpeJIeICHHE MOCIEA0BATEIIbHOCTH HYKJICOTHIOB.

14. 1.4 | Ilonsitue metabonu3m. Tembl o0OMEHa BEIIECTB. 1

15. 14 | ®oTtocuHTES. 1

16. 1.5 | Muros. 1

17, 1.5 | Metios. 1

18. 2.1 | MHOTOKJIETOUHbIE OPTaHU3MBI. 1

19. 2.1 |Tomeocraz u ero mnojjepkaHue B IIporecce 1
KU3HEIEATCITLHOCTH.

20. 2.2 | ®opmbl pa3MHOXKEHUSI OPTaHU3MOB. 1

21. 2.2 | OmioaoTBOpEHHE. 1

22. NHauBuayanbHOE pa3BUTHE OPraHU3MOB. 1

23. [TocTaMOpHOHATBHBIN TTEPHO/I. 1

24. OCHOBHBIE MOHSITHUSI TEHETUKHU. 1

25. 3akoHnn! I'. Mennens 1

26. [Tpaktnueckoe 3ansitue No3.Pemenue 3amay. 2
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217,

ITpakTyeckoe 3ansitue Ne3.Pelienue 3aaad.

28. 3akonbl T. MopraHna 1

29. HacnemoBanye npu3HaKOB, CIEIICHHBIX C TOJIOM. 1

30. IIpaktuueckoe 3anstue No4 Pemenue 3amad, 2
COCTABJICHHE T€HOTUIMYECKUX CXEM.

31. [Ipaktuueckoe 3anstue No4.Pemenue 3aad,
COCTABJICHHE T€HOTUIMYECKUX CXEM.

32. 2.6 I'enetuka-nayka 00 n3amMeHUMBOCTU. Buabl 1
W3MEHYHBOCTH.

33. 2.6 | I'eHHbICc M XpOMOCOMHBIC 00JIC3HH YEIIOBEKA. 1

34. [Ipaktrueckoe 3anstueNeS. Pemenue 3a1ad Ha 2
omnpeJereHUe TUIa MyTallUu.
1 kypc, 2 cemecTp (36 yacoB)

35. [IpakTueckoe 3ansaTueNeS. Pemenue 3amaq Ha
omnpeJieeHUe TUIa My TallUH.

36. JluruOpuaHOe CKpeluBaHue. 3aKOH 1
HE3aBHCUMOTO HACJICIOBAHUS MMPU3HAKOB.

37. IlepBbI€ 3BOIOIMOHHBIE KOHLIETIIIVH. 1
OBoJironnoHHas Teopus Y. JlapBuHa.

38. [Tonynsauusi. EcrecTBeHHbIN 0TOOD. 1

39. buonornueckuii mporpecc. 1

40. ['mnoTe3bl U TEOpUM BOZBHUKHOBEHUS U PA3BUTHUS 1
KU3HU Ha 3eMII€.

41. OCHOBHBIE CTAIMH AHTPOIIOTEHE3a. 1

42. UenoBeueckne pachl U UX €IUHCTBO. 1

43. 4.1 | Cpensl ooutanust opranu3MoB. [ToHsTus 1
HKOJIOTHYECKOTO (haKTOopa.

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

45. 4.2 | Dxojoruyeckasi XxapakTepucTUKa BUIA U 1
MOMYJISIIIUU.

46. 4.2 | CoobmecTBa 1 SKOcUCTeMBbI. CTPYKTYpHBIE 1
AIIEMEHTBI SKOCHCTEMBI.

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

48. 4.2 | IIpaktuueckoe 3ansarue Ne 6. Tpoduueckue nenu
u cetu. [IpaBmiio mupamMuapl YHEPTHUU.

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

50. 4.2 | I'moOanbHbIE 3KOJIOTHYECKHUE MPOOIIEMbI 1
COBPEMECHHOCTH.

ol. 4.2 | AHTponOTeHHbIE BO3JICUCTBUS Ha Ouocdepy. 1

92. 4.2 | OTX0abl MPOU3BOJACTBEHHOM ChEPHI. 1

53. 4.2 | Ilpaktuyeckoe 3anarue Ne7. [IpodeccnoHanbHO- 2

OpPUEHTUPOBAHHOE 3aHsATHE. OTXOJIbI
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MIPOM3BO/ICTBA, KJTaccH(DUKAIIHSI HA OCHOBE
denepanbHOTO KiacCu(PUKAIMOHHOTO KaTajaora
OTXOJIOB.

54. 4.2 | Ilpaktudeckoe 3anatue Ne7. [IpodeccnoHaibHO-
opueHTHpoBaHHOE 3aHATHE. OTXOIbI
IPOU3BOCTBA, KIACCU(PUKAILINS HA OCHOBE
denepanbHOTO KIaCCH(PUKAIMOHHOTO KaTalora
OTXOJIOB.
55. 4.2 310pOBBE U €T0 COCTABJISIONIME. 1
56. 4.2 | ApanTanus opraHM3Ma 4eJIoBeKa K 1
(haKTOpaMOKPY KAIOIICH Cpe/Ipl.
57. 4.2 | JJaboparopHoe 3arsTue Ne 2. [IpodeccrnonanbHO 1
OpUEHTHPOBAHHOE 3aHATHE. Biusiaue
adMoTHYECKHX (DAKTOPOB HA YEJIOBEKA.
58. 4.2 | JJaboparopnoe 3anstue Ne 2. [IpodheccruonanbHO 1
OpUEHTHUPOBaHHOE 3aHsTHE. BiausHue
abnotuyeckux (HakTOPOB Ha YETIOBEKA.
99. buoTexHoJI0THs KaK HayKa ¥ POU3BOACTBO. 1
60. 5.1 | IIpaBwmia moucka u aHaIN3a0MOIKOIOTHIECKOM 1
nH(pOpMaIuu.
61. 5.1 | IIpaktuueckoe 3ansitue Ne 8. IIpodeccrnonansuo 1
OpUEHTHPOBAHHOE 3aHATHE. AHAU3 HH(OPMAITUU
0 Hay4YHBIX JOCTHKCHUSX B 001acTH
TCHETUYECKUX TEXHOJIOTH.
62. 5.1 | Ilpaktuueckoe 3ausitue Ne 8. [IpodeccuonanbHo 1
OpUEHTHUPOBaHHOE 3aHsATHE. AHANIN3 UHHOPMAITIH
0 HAYYHBIX JOCTHIXKEHUSAX B 00JIACTH
TCHETUYECKUX TEXHOJIOTHIA.
63. | 5.2.1 | Pa3BuTHe NPOMBINIJICHHBIX OMOTEXHOJIOTHIA. 1
64. | 5.2.1 |buOTeXHOIOTUN B CUCTEME TPAHCTIOPTHOMN 1
MH(PACTPYKTYPHI.
65. | 5.2.1 |IIpumeHeHne OMOTEXHOJOTHIA B Pa3IMUHBIX 1
chepax KU3HH .
66. | 5.2.2 |IIpaktuueckoe 3anstre No9.ITHYECKUE aCTIEKThI 1
OMOTEXHOJIOTHA.
67. | 5.2.3 |IIpaktuueckoe 3anstue Nel(Q. «buonnxenepus, 1
ouonHpopmaTrka, OMOHUKA U UX TPUMEHECHHE B
KU3HU YEJIOBEKA.
68. | 5.2.3 |IIpaktuueckoe 3ansrue NelQ. «buonnxenepus, 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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