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1 TACHOPT PABOYEN NPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
OY/.13 BUOJIOI'UA

1.1 O6a1acTh npuMeHeHus1 padoueil MporpaMMbl

PaGowas mporpamma yuebHoro mpemmera OV/[.13 buonorus sBisercss 4YacThio
mporpamMmbl cpemHero oomero odpaszoBanus 1o crenuanbHoctd CIIO 27.02.03 ABTOoMaTuka u
TeJeMeXaHuKa Ha TpaHcropTe (PKeJIe3HOIOPOKHOM TPAHCIIOPTE).

I[Ipu peanuzanuu  paboueil  mporpaMMbl  MOTYT  HCHOJB30BAThCA  PA3JIMUHBIC
0o0pa3oBaTeNbHBIC TEXHOJOTHUH, B TOM YHCJIEC TUCTAHIMOHHBIC O0PAa30BaTEIIbHBIC TEXHOJOTHH,
3JIEKTPOHHOE O0yUYECHHE.

PabGouass mporpamma yueOHor mucummuiiabl OVY]I.11 bBuomorumss MoxkeTr OBITH

UCIIOJIb30BaHA B NPO(ECCHOHATIBHOW  IMOJIrOTOBKE, IEPEHOJArOTOBKE H  IOBBIIICHUU
KBaJTM(PHUKAIMK padOYHX MO Mpodeccuu:

- JJIEKTPOMOHTEP 10 0OCITY’)KHBAHUIO U PEMOHTY YCTPOMCTB CUTHAJIN3ALIUH,
LEHTpaInu3auuu U OJ0KUPOBKU;
- JJIEKTPOMOHTAXXHHUK I10 CUTHAIM3ALUHU, LEHTPAIU3aluU U OJIOKUPOBKE.

1.2 Mecto yuyeoHoro npeamera B crpykrype OIIOII-IIIICC3:

B yuebnsix mianax OIIOII-IITIICC3 yuebnas aucuuniaunaa OY /.13 buonorust BXoauT B
COCTaB OOUIMX y4YEOHBIX MPEIMETOB, (POPMHUPYEMBIX M3 OOS3aTENbHBIX MPEIMETHBIX O0JacTeil
®I'OC cpennero obmiero obpazoBanus, mius crnenuanbHocteid CIIO. C yuérom mpodumis
OCBaMBaeMOH CIICIMATBHOCTH JaHHAs yueOHas JUCIUILIMHA peanu3yercs Ha | Kypce.

1.3 Iliianupyembie pe3yJibTAThI 0CBOCHHS Y4eOHOI0 MmpeaMera:

1.3.1 Leab yueOHOoro npeamera:

- OCBOEHHUE 3HAHHMH O OHMOJIOTMYECKUX CHUCTeMax (KJIeTKa, OpraHu3M, BHJ, 3KOCHUCTEMA);
UCTOPUHU PA3BUTHUSI COBPEMEHHBIX TPEICTABICHUI O KHUBOW MPHUPOJIE; BHAAIONINXCS OTKPBITHIX
B OHOJOTMYECKOW HayKe; pojau OMOJIOTMYecKoil Hayku B (HOPMUPOBAHMM COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHPA; METOJaX HAYIHOTO MTO3HAHMUS;

- OBJIQJICHUE YMEHMSIMU OOOCHOBBIBATH MECTO M POJIb OHMOJIOTMYECKUX 3HAHUH B
NPaKTUYECKOH JIEATENBHOCTH JIOJICH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; TPOBOANUTH
HaOJIIOEHUsT 32 HKOCHCTEMAaMU C IENbI0 WX OINUCAaHWs M BBISBICHUS €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX N3MEHEHHI; HAXOIUTh U aHATM3UPOBATh HH(POPMAIIHIO O KUBBIX 00BEKTaX;

- pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, MHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN B TMpoIecce H3YYEHMs! BBIJAIOUIMXCA JOCTHMKEHHM OHOJIOTHH, BOILEAIINX B
00I11€4eNIOBEYECKYI0 KYIbTYPY; CIOXKHBIX M NPOTUBOPEUMBBIX MYyTEHl pa3BUTUS COBPEMEHHBIX
HAYYHBIX B3TJIS/IOB, HJEH, TEOpUH, KOHIEMIMH, pa3IuyHbIX TUNoTe3 (0 CYIIHOCTH U
IPOMCXOXKACHUH JKU3HH, YeJIOBEeKa) B X0/1€ Pa0OTHI C pa3IMUHbIMU HCTOUHUKAMH HH(OpMAIIUH;

- BOCIUTaHHE YOEXKJICHHOCTH B BO3MOXXHOCTH TIIO3HAHHS JKMBOH TPUPOIHI,
HEOO0XOIMMOCTH OEpeKHOr0 OTHOIIEHHS K NPUPOAHON cpene, COOCTBEHHOMY 310POBBIO;
YBa)KEHMsI K MHEHHIO ONIIIOHEHTA IpU 00CYKEHIHN OMOJIOTHYECKUX MPoOeM;

- HUCHOJb30BaHHWE TNPHOOPETEHHBIX 3HAHUW M yYMEHUH B IOBCETHEBHOM JKU3HM IS
OILICHKH IOCJIEJICTBUI CBOEH NEATENLHOCTH MO OTHOUIEHHWIO K OKpYXarolle cpele, 370pOBbIO
Jpyrux Jojieil 1 COOCTBEHHOMY 3/10pOBbIO; 0OOCHOBaHMS M COOJIIOJICHHUS Mep MPOQUIAKTUKU
3a0o0JIeBaHUH, MPaBUJI IOBEACHUSI B IPUPOJIE.

1.3.2 B pe3yabTaTre 0cBOeHHsI Y4eOHOI0 MpeaAMeTa 00y4aAKOIIHiicst T0/1KeH

yMeThb:

- OOBSACHATH: poyib Ouosoruu B (HOPMHUPOBAHMM HAYYHOTO MHMPOBO33PEHUS; BKIAJ
OMOJIOTHYECKUX TEOpHi B (JOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHpA;
€MHCTBO >KMBOW M HEXHUBOU MPHUPOBI, POJICTBO KUBBIX OPraHU3MOB; OTPULIATEIILHOE BIIMSHUE
QJIKOT0JIsI, HUKOTHHA, HAapKOTHMYECKHUX BEIIECTB HAa Pa3BUTHUE 3apOJblllla YEJIOBEKA; BIIMSHUE



MYTareHOB Ha OPTraHU3M YEJIOBEKa, SKOJIOTHYECKUX (AKTOPOB Ha OPTaHU3MBI, B3aHMMOCBS3U
OpPraHU3MOB U OKPY)KaIOILIEH cpeibl; MPUUMHBI IBOJIOLUM, U3MEHIEMOCTH BHUJOB, HApYIIECHUI
pasBUTHs OPraHU3MOB, HACIEACTBEHHBIX 3a00J€BaHUM, MyTalWd, yYCTOMYMBOCTH M CMEHBI
9KOCHCTEM; HEOOXOMMOCTH COXPAaHEHHUs MHOI000pa3Hsl BUJIOB;

- pemaTh >JeMEHTapHble OMOJOTMYECKHE 3a/la4M; COCTaBIATH 3JIEMEHTApHBIE CXEMBI
CKpELIMBaHUS U CXEMbI IIEPEHOCA BELIECTB U SHEPIUM B dIKOCHcTeMax (L€ MUTaHMs);

- OMHCHIBATh 0CO0EH BUIOB 110 MOP(OIOTUIECKOMY KPUTEPHIO;

- BBIABIIATH IPUCIOCOOJIEHUS] OPraHU3MOB K cpelle OOMTaHMs, UCTOYHUKM MYTAareHOB B
OKpYyXarollel cpejie (KOCBEHHO), aHTPOIIOT€HHbIE H3MEHEHUS B SKOCUCTEMAX CBOEH MECTHOCTH;

- CpaBHHMBaTh: OuoJIorMYecKue OOBEKTHl (Tela KUBOW M HEXKUBOW IPHUPOIBI IO
XUMHUYECKOMY COCTaBYy, 3apOJbIIIM YEJIOBEKAa M JPYTHX MIIEKOIUTAIOUIUX, MPUPOIHBIE
9KOCHCTEMBl UM  arpo’KOCUCTEMBbl CBOEH MECTHOCTH), IpOLECChl  (€CTECTBEHHBIH U
UCKYCCTBEHHBIH OTOOp, MOJIOBOE M OECcronoe pa3MHOXKEHHE) M JIeNaTh BBIBOABI Ha OCHOBE
CpaBHEHMSI;

- aHAJIM3MPOBATh U OLIEHUBATh PA3JIMYHbIC TUIIOTE3bI CYIIHOCTH JKU3HU, POUCXO0KICHUS
KHU3HU U 4eJOBEKa, I100aJbHbIe SKOJIOIMYECKHE MPOOJIeMbl U MyTH MX PELICHUs, MOCIeACTBUSA
COOCTBEHHOM JIEATEILHOCTH B OKPY>KaIOIIEH CpejIe;

- U3y4aTh U3MEHEHUS B KOCHCTEMaxX Ha OMOJIOrMYECKHX MOJEIIAX;

- HaxXoIuTh WHPOPMALUI0O O OHOJOTHYECKHUX OOBEKTaX B PaA3IMYHBIX HCTOYHUKAX
(yueOHBIX TeKCTaX, CHpPAaBOYHHMKAX, HAYYHO-TIONMYJSPHBIX H3JaHMUAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, pecypcax MHTepHeTa) U KpUTUUECKH €€ OLICHUBATD;

UCIOJb30BaTh MPHOOPETEHHbIE 3HAHUA M YMEHHUsS B IPAKTUYECKOH AEATeNbHOCTH U
MIOBCEIHEBHOM JKU3HU JJIS:

- coOmrofeHuss Mep MpO(UIAKTUKM OTPABJICHUH, BUPYCHBIX U JAPYrMX 3a00JeBaHUH,
CTPECCOB, BPEIHBIX MPUBBIUEK (KypeHHE, aJIKOIOJU3M, HAapKOMaHMs); MpaBUJ IOBEICHUS B
HOPUPOHOI cpene;

- OKa3aHus MEpPBOI MOMOLIM IpPHU HPOCTYIHBIX U JAPYruX 3a00JeBaHUSAX, OTPaBICHUU
NUILEBBIMU IPOAYKTAMU;

- OLIGHKM ATMYECKHUX acCHEeKTOB HEKOTOPBIX HCCIENOBaHUI B 001acTH OMOTEXHOJOTUU
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHHUE);

- TIOHMMaHUs B3alMOCBA3M Y4YeOHOro IMpeaMera ¢ OCOOEHHOCTSAMHU mpodeccuit u
npodeCCHOHATIBHON JIETETbHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUA MO JTAHHOMY y4yeOHOMY
peIMeTy.

3HATh:

- OCHOBHBIE MOJIOKEHUSI OMOJIOTMYECKUX TEOpUil (KJIE€TOYHas, HIBOJIIOLMOHHAs Teopus Y.
HapBuna); yuenue B.M. Bepnaackoro o Ouocdepe; cymHocTh 3akoHOB I'. Mennens,
3aKOHOMEPHOCTEN U3MEHYNBOCTH;

- CTpO€HHE OMOJIOTHYECKUX OOBEKTOB: KJIETKH; T€HOB U XPOMOCOM; BHJAa M IKOCHUCTEM
(cTpykTypa);

- CYIIHOCTh OHMOJOIMYECKHX IHPOILIECCOB: Pa3sMHOXKEHHUE, OIUIOJI0OTBOPEHHE, AEHCTBHUE
HMCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpa, opMHUpOBaHWE MPUCTIOCOOIEHHOCTH, 00pa30BaHUE
BUJIOB, KPYTOBOPOT BEILLIECTB U MPEBpAIllEHUs SHEPTUU B SKOCUCTEMax u duocdepe;

- BKJIAJl BBIJIAIOLIUXCSl YUEHBIX B pa3BUTHE OMOIOTMUECKON HAYKU;

- OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;



1.3.3 IlnanupyemMble pe3yJbTaThl 0CBOCHHS y4eOHOI0 npeamera:
Ocoboe 3HayeHHe y4eOHBIM MpeaMeT MMeeT NpH (POPMUPOBAHUU U PA3BUTHU OOIIUX
komnerennui OK 01, OK 02, OK 04, OK 07

Ilanupyemblie pe3yabTaTbl 00y4eHUs

O01me KOMIeTeH NI

Oo0mmue JMcuuinHapHble

OK 01. BeiOupats B 4acTu TPYAOBOro | CGOPMUPOBAHHOCTh  3HAHHUM O
CIOCOOBI PEIICHUS 331a4 | BOCIIUTAHHUS: MecTeé M poiau OHOJOTMH B
npodeccnoHanbHOM - TOTOBHOCTb K  TpPYAY, | CHCTEME HAy4yHOrO0  3HAHUS;
JESTEIbHOCTH OCO3HaHUE [EHHOCTH | (DYHKIIMOHAJIILHOW T'PaMOTHOCTHU
MIPUMEHUTETBHO K MacTepcTBa, TPY10Jio0ue; YyeJioBeKa VIS pelieHus
pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTb K aKTHBHOM | )KU3HEHHBIX MPOOIIEM;

JESITEIbHOCTH c(hOpMUPOBAHHOCTh YMEHHUS

TEXHOJIOTUYECKON U | pacKpbIBaTh coJiep)KaHue

COLIMAJIbHOM HAIPABJIEHHOCTH, | OCHOBOIIOJIAraroIuX
CIIOCOOHOCTh ~ MHMULIMHUPOBATH, | OMOJIOTUYECKUX TEPMHHOB U

TUTAHUPOBATh U | TIOHSATHI: )KHU3Hb, KIIETKA, TKaHb,
CaMOCTOSITENIbHO ~ BBINIOJIHATH | OpraH, OpTaHm3M, BU]I,
TaKyIO JIeSTeIbHOCTb; TOTTYJISIITHS, IKOCHUCTEMA,
- MHTEpeC K pa3IUM4HbIM | OMOLIEHO3, o6uocdepa;
chepam  mpodeccuoHaTbHON | MeTabom3M (OOMEH BEIEeCTB U
NeSITeTbHOCTH, npeBpalieHne SHEprun),

OBnaieHue yHUBEPCAIbHBIMHU | TOMEOCTA3 (camoperynsuus),
y4eOHBIMU TI03HABATEIBHBIMU | OMOCUHTE3 O€Ka, CTPYKTypHas

JIEHCTBUSIMU: OpraHu3alus >KUBBIX CHUCTEM,
a) 0a3oBble JIOTMYECKHE | JUCKPETHOCTb, CAMOPETYIALUA,
AeHCTBUSA: CaMOBOCIIPOU3BEICHUE

- CaMOCTOSITENILHO | (pEenpOAYKIIHMS),
dbopMynupoBaTh U | HaCJIEICTBEHHOCTb,
aKTyaJlu3upoBaTh  MpoOJeMy, | U3MEHUUBOCTbD,

paccMaTpuBaTh €€ | DHEpro3aBUCUMOCTb, POCT H
BCECTOPOHHE; pasBUTHE, ypOBHEBas
- YCTaHaBJIUBATh | OpraHU3ALINS;

CYILIECTBEHHBIH TpHU3HAK WIN | cPOPMUPOBAHHOCTH yMEHUS
OCHOBaHUSl JJisi CpPaBHEHMS, | paCKphIBaTh co/iepKaHue
KJaccuukanuu u 0600IICHHS; | OCHOBOMOJIATAOIITIX

- ONpPENEIATh 1nenu | OMONOTMYeCKUX  Teopuil U
JeSITeJIbHOCTH, 3aJaBaTh | TUIOTE3: KJIETOYHOM,
napamMeTpsl M KPUTEPUH UX | XPOMOCOMHOM, MYTallMOHHOM,
JOCTIKCHHUS, 9BOJIIOMOHHOM,

- BBIBJISITh 3aKOHOMEPHOCTH U | IPOUCXOXKJICHUSI ~ KM3HU U
MIPOTUBOPEUUS B | 4EIIOBEKA;

paccMaTpUBaeMBIX SBICHUSX; | chOPMHUPOBAHHOCTH yMEHUs
- BHOCHUTb KOPPEKTHUBBHI B | PaCKphIBaTh

JESTENIBHOCTb, OLIEHMBATh | OCHOBOIIOJIAraroIIye
COOTBETCTBHUE pe3yNbTaToOB | OMOJOTHYECKHE  3aKOHBI U
easiM,  OlEHMBaTh  puckH | 3akoHomepHoctu (I'. Mennens,
MOCJIEACTBUN NeITETbHOCTH, T. Moprana, H.M. Basunosa,
- pasBuBarb  KkpearuBHoe | J. I'ekkenss, ®. Mromnepa, K.
MBIIILIEHWE Tpu  perieHuu | bapa), TPAHUIIBI 170'¢
JKU3HEHHBIX TIPoOIeM OPUMEHUMOCTH K KUBBIM
0) 0a30BbIE | CCTEMAaM;




HccjIeoBaTeIbCKHe
JelcTBHA:

- BJIAJICTh HaBBIKAMHU y4eOHO-
HCCIIeI0BATEIbCKOM u
MPOEKTHOMN JIeSITEILHOCTH,
HaBBIKAMH pas3peneHus
po0Jem;

- BBISIBJIATE MIPUYUHHO-
CJIEICTBEHHEIC CBSI3U H
aKTyaJIN3UPOBATH 3ajauy,
BBIJIBUTATh TUIIOTE3Y ee
peleHus, HaXOJIUTh
apryMeHThI IS
JIOKa3aTeIbCTBa CBOHX
YTBEPKJICHU, 3aJ1aBaTh

rapameTpsl u KpUTEpUU
peLicHus;

- AQHAJIU3UPOBATH IIOJYYEHHBIE
B XOJE€ PpCELICHHs 3aJa4yu
pe3ynbTaThl, KPUTHYECKU
OLICHUBATh MX JOCTOBEPHOCTS,
IIPOTHO3UPOBATh U3MCHECHHUE B
HOBBIX YCJIOBHSIX;

- YMETb IIEPECHOCUTH 3HAHUA B

II03HABATENIBHYIO "
IPAaKTUYECKYIO obnacTtu
JKU3HEJEATENIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHHUS
nu3 paSHBIX HpeI[MeTHI)IX
o0acTeii;

- BBIJIBUI'aTb HOBBLIC HJCH,

npejJiarath OpPUTHHAIIbHBIC
IIoaxoabl 1 peIHeHI/ISI;

- CIIOCOOHOCTD Hx
HCIIOJIb30BaHUS B
[M03HABATEILHOMN u

COLIMAIbHON NPAKTHKE

npuoOpeTeHne OTIBITA
IMPUMCHCHU A OCHOBHBbIX
METO/IOB HAy4YHOTO MO3HAHUS,
HCIIOJIB3YCMbIX B GI/IOJIOFI/II/II
HaOJIOJIGHUST W ONHCaHUs
JKUBBIX CHUCTCM, IPOLCCCOB U

SBJICHU; OpraHu3aluu u
IPOBEJCHUS  OMOJOTMYECKOI0
JKCIIEPUMEHTA, BBIJIBIKEHUS
TUTIOTE3, BBISIBJIICHUS
3aBUCHUMOCTH MEXIY
UCCJIEAYEMbIMU  BEJIMYMHAMHU,
00BsICHEHUS MOJIy4E€HHBIX
pe3yabTaToOB u
dbopMynupoBaHUS BBIBOJAOB C
MCIIOJIb30BaHUEM HAYYHBIX
TOHSTHN, TEOPUN U 3aKOHOB;

c(hOpPMUPOBAHHOCTH YMCHHSI
BBIJICIIATH CYILIECTBCHHBIC
OpU3HAKW  BHUPYCOB,  KIJIETOK
MIPOKAPHUOT u JYKapHUoT;
OJIHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OpPraHU3MOB,
BUJIOB, OHOreoeH030B u
DKOCHCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHa BELIECTB U
MIpEeBpaICHHS SHEPTUU B
KJIETKE, dboTocuHTE3A,
MJIACTHYECKOTO "
SHEPTreTUYECKOro oOMeHa,

XEeMOCHHTE3a, MHTO3a, Meio03a,
OIJIOJIOTBOPEHUSI, DPA3BUTHUA U
pa3MHOXKEHHS,
UH/IUBUYaJIbHOTO pa3BUTHS
opraHusma (oHTOTEHE3A),
O60pbOBl 32  CYIIECTBOBAaHME,
€CTECTBEHHOI'O otbopa,
BU000pa30BaHus,
MIPUCTIOCOOICHHOCTH
OpPraHu3MOB K cpenie oOMTaHus,
BITMSTHUS KOMIIOHEHTOB
IKOCHCTEM, aHTPOIOTECHHBIX
U3MEHEHUH B  AKOCHCTEMAX
CBOEH MECTHOCTH, KPYroBOpoTa
BEIIECTB W TIpeBpalicHue
sHepruu B 6uocdepe;
c(hopMUPOBAHHOCTH yMEHUS
pemaTh OMONIOTHYECKHE 3a/1a4H,
COCTaBIISITh TCHOTHITNIECKHE
CXEMBl  CKpEIIMBaHUS  JJs
pasHBIX THUIOB HACJIEIOBAHUS
NPU3HAKOB Y  OPraHH3MOB,




COCTaBJISITh CXEMBI TIEpeHOca
BEILIECTB 5 SHEPrUU B
9KOCHCTeMax (Lenmd IUTaHUs,
MUIIEBBIC CETH)

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPEIICTBA
MOKCKA, aHaJIN3a U
WHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLMOHHbIE
TEXHOJIOTUH ISt
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTEIbHOCTH

B o0JacTH IEeHHOCTH
HAY4YHOTI'0 MO3HAHUS:

- c(hopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaYKH n
00LIECTBEHHOM IIPAKTHKH,
OCHOBAaHHOI'O  Ha  JMajiore
KYJIBTYp,  CIOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHUE
SI3BBIKOBOM M YHTATEIILCKOM
KYJIbTYpbI KakK CpeacTBa
B3aUMOJICUCTBHUSA MEXIY
JIIOIbMU U MO3HAHUS MUPA;

- OCO3HaHHE LICHHOCTH
Hay4YHOH JIeSITEILHOCTH,
FOTOBHOCTH OCYIIECTBIISITh
MIPOEKTHYIO Hu
MCCIIEI0BATEIIbCKYIO
JIEeATEIbHOCTh MUHAUBUIYAJIbHO
U B TPYIIIIE;

OBnajgeHue yHUBEpPCAIbHBIMU
y4eOHBIMU TI03HABATEIHLHBIMHU
JEUCTBUSIMHU.

B) padoTa ¢ unopmaumeii:

- BIIAACTh HaBBIKAMH
nosydeHus: wHGOpMAIMH U3
HMCTOYHMKOB pa3HbIX THIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATL IMOUCK, aHAJIU3,
CHUCTEMATHU3alluIO n

MHTEpIIpeTaluio HUH(OpMaLuu
pa3NWYHBIX BHJIOB U  (HopMm
MIpeJICTaBJICHHUS,

- co3laBaTb  TEKCThl B
pa3IMYHBIX dopmaTax c

y4ETOM Ha3HA4YEHUs
uHpopMallMl M LeJIeBOH
ayJUTOpHUH, BBIOHpast
ONTHMAJILHYIO bopmy
IPEJCTaBICHUS u
BU3YyalIU3alH;

- OLEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMAIHH,
€€ COOTBETCTBHUE IPABOBBIM U

c(OpPMHPOBAHHOCTh YMEHUH
KPUTHYCCKH OIICHUBATH
uHpopmaIo  OHOJOTHIECKOTO
coJiepKaHus, BKJTIOYAIOIIYIO
NICEBJIOHAYYHbIC  3HAHUS W3
Pa3TUYHBIX HUCTOYHUKOB
(cpencTBa MacCOBOM
uHpOopMauy, Hay4yHO-
TOITYJISIPHBIC MaTepHualbl);
WHTEPIPETHPOBATh  ITHYCCKHE
ACTICKThI COBPEMEHHBIX
HUCCICAOBAaHUA B  OHOJIOTHUH,
MEJIUIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTth rio0aabHbIC
IKOJIOTUYECKUE pOOJIeMBI

COBPEMEHHOCTH, (POPMHUPOBATH
IO  OTHOUIGHUIO K  HHM
COOCTBEHHYIO TIO3UIIUIO;

c(OpPMHPOBAHHOCTh YMEHUIA
CO3/1aBaTh COOCTBEHHBIC
UChbMEHHBIC u YCTHBIC
coO0IIeHUs Ha OCHOBE
OMoJIOrHYeCcKOr MHPOPMAIIHH U3
HECKOJIBKUX HMCTOYHUKOB,
IrPaMOTHO UCIIONIb30BAaTh

HNOHSTUWHBIN anmnapar OMoJI0ruu




MOpaIbHO-ITHUYECKUM HOpMaM;
- HCHOJb30BaTh  CpPEACTBa
MH(OPMaLIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJOTMII B peIICHUU
KOTHUTHBHBIX,

KOMMYHHUKATHUBHBIX u
OpPraHMW3alMOHHBIX 3a7ad ¢
COOIIOIEHUEM TpeboBaHUI
PrOHOMUKH, TEXHHUKHU
0e30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX M 3TUYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0€301aCcHOCTH;

- BJIQJICTh HaBBIKaMU
pacrmo3HaBaHHWsT M 3allUTHI
uH(popMaluuy,
MH(}OpMaLIOHHON

0€30IaCHOCTH JTUYHOCTH

OK 04. DddextuBno
B3aHMOJICHCTBOBATh u
paboTaTth B KOJUICKTHUBE U
KOMaHJIe

- 'OTOBHOCTb K CaMOPa3BHUTHUIO,

CaMOCTOATCIbHOCTHU u
CaMOOIIPCACIICHUIO,
-OBJIaJICHHUC HaBBIKaMU

yueOHO-HCCIIeI0BATENbCKOMH,
IIPOEKTHOM W COLHAIBHOMN
JIeSITEILHOCTH;

OeBjaaaenue
YHHMBEPCAJIbHbIMHA
KOMMYHHKATUBHBIMH
JeliCTBHSIMU:

0) coBMecTHast
AeATEeJIbHOCTD.

- MOHHMATh M HCIIOJIH30BaTh
MPEUMYIIECTBA KOMAHIHOU U
WHIUBUAYAIbHON pabOTHI;

- IPUHUMATh LEIH COBMECTHOU
JIESTEIbHOCTH,
OpraHU30BbIBaTh u
KOOPJAMHHUPOBATH JIEUCTBUS IO
€¢ IOCTHIKCHHIO. COCTaBJIATH
IJIaH JIEUCTBUM, PACHpEEsATh
poiM ¢ y4EeTOM  MHEHHI

YYaCTHUKOB 00CyX/1aTh
pe3ynbTaThI COBMECTHOM
paboThI;

- KOOPJIUHUPOBATH "

BBITIOJHATH PabOTy B YCIOBHSX
peanbHOr0, BUPTYAJIBHOTO |
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIECTBJISATb ITO3UTHUBHOE

npuodpeTeHue OTbITa
MIPUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOTO TO3HaHWS,
UCTIONIb3YEMBIX B OWOJIOTHH:
HAOMIOJIeHUsT | OIHCaHUs
JKUBBIX CHCTEM, IIPOIIECCOB U

SIBJICHUIA; OpraHuzaluu M
IpOBEJCHUSI  OMOJOTUYECKOIO
JKCIIEPUMEHTA, BBI/IBHJKEHUS
THUITIOTE3, BBIIBJICHUSA
3aBUCHUMOCTH MEXIY
HCCICAYyEMBIMU BCJIIMYHNHAMMU,
00BSICHEHUS ITOJIyYE€HHBIX
pe3yabTaToOB "
(GopMynHpOBaHUS BBIBOJOB C
MCIIOJIb30BaHUEM Hay4YHBIX

MOHATUH, TEOPUI U 3aKOHOB




CTpaTeTuuecKoe TOBEACHUE B
paanqulx CHTyaHHHX,
MPOSIBJIATE  TBOPUYECTBO |
BOOOpaKeHUe, OBITh
WHHITUATHBHBIM

OBaanenue
YHHBEpPCAJIbHbIMH
peryasiTHBHBIMH
JelHCTBUSIMH:

) IPUHSITHE ce0sl M JPYrux
JI0en:

- HpI/IHI/IMaTB MOTHUBBI )41
apTyMEHTHI JPYTUX JIFOACH Mpu
aHaJn3e pe3yJIbTaToB
JIeITEIIbHOCTH;

- TpU3HaBaTh CBOE MPAaBO U
IpaBo JPYrux JoJed Ha
OIINOKH;

- pa3BHBaTh  CIOCOOHOCTH
MMOHUMATh MHP C TO3UIUU
JPYTOro 4eJIOBEKa

OK 07. CopneiicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHUU KIIUMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ PeKTUBHO NEHCTBOBATH
B Ype3BbIUaiiHBIX
CUTYaLUsAX

B 001acTH 3K0JI0rH4€CKOro
BOCIIUTAHUA

- c(hopMupoOBaHHOCTH
HKOJIOTHYECKOM KYJIBTYPBI,
IIOHUMAaHHUEC BIIMAHUA

COIMATIbHO-9KOHOMUYECKHUX
MpPOLECCOB  HA  COCTOSIHHE
NPUPOAHOM U COLUAIBHOU
cpenbl, OCO3HaHUE
rI100aTbHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIeM;

- MJIAaHUPOBAHUE u
OCYILIECTBJICHUE [JICUCTBUUA B
OKpYKarollle cpesie Ha OCHOBE
3HAHUS T[eJIe YCTOMYHUBOTO
pPa3BUTHS YEIIOBEUECTBA;
aKTUBHOE HETIpUsITHE
JIEUCTBUN, TPUHOCAIIUX BpEL
OKpY’KaloIlleil cpene;

- YMEHHME TPOTHO3UPOBAThH
HeOIaronpusITHhIC
AKOJIOTUYECKHE  TOCIEACTBHUS
MNpEeANPUHUMAEMBIX JICHCTBUH,
MpEeIOTBpaIaTh HX;

- pacluMpeHue OmbITa
JIEATEILHOCTH SKOJOTUYECKOMN
HaIpaBJIECHHOCTH;

- OBJIAJICHUE HaBBIKAMH
yueOHO-UCCIIeI0BATENLCKOH,
MPOEKTHOM H  COUUABHOU
JIEATEIIbHOCTH

c(hOpMHUPOBAHHOCTH YMCHHUS
IPUMEHSTDH MOyYEHHBIC 3HAHUS
IS 00BICHEHHUS
OMOJIOTHYECKUX TIPOIECCOB U
SIBJICHH, JUISt TIPUHSITHS
NPaKTUYECKUX  PEHICHHH B
MMOBCEAHEBHON JXM3HHU C IICIBLIO
obecneueHUs 0€30IMacHOCTH
CBOCTO 370POBbSI W 3JI0POBBS
OKPYKArOIINX TOJIEH,
coOmoieHnst 3J0pOBOTO oOpasza
KU3HH,  HOPM  TPaMOTHOTO
MOBEICHUSI B  OKPYXaroIIei
IPUPOJHON cpene; MOHUMaHHE
HEOOXOJIMMOCTH HCIIOJIb30BAHMS
NOCTHKEHUU COBPEMEHHOM
OMOJIOTHH ¥ OMOTEXHOJIOTHH IS
paIMoOHAILHOTO
PUPOIOTIOTB30BAHUS




B pesynbTare OCBOEHHsS NPOrpaMMbl Y4€OHOrO MpeaMeTa peaau3yeTcsi MporpaMma
BOCIIMTAHUS, HAIIpaBJieHHas Ha (OpMHUpPOBaHHUE CIAEAYIOUINX JTUYHOCTHBIX pe3yabTaToB (JIP):

JIP 9 CoObmroaromniuii u nmporaralIupyoIni MpaBuiia 30pOBOro U 0e30macHoro oopasa
JKU3HHU, CIOPTa; MNPEAyNpexkAAoMMi J1U00 MPeoI0JIeBaAOMIMNA 3aBUCUMOCTH OT aJIKOTOJIs,
TabaKa, NCUXOAKTUBHBIX BELIECTB, a3apTHbIX UIp U T.J. COXpaHSIOUMI ICHUXOJIOIMYECKYIO
YCTOMYMBOCTH B CUTYaTUBHO CJIOKHBIX WM CTPEMHUTEIEHO MEHSIOIIUXCS CUTYaIHsIX.

JIP 23 Ilony4yenue o0y4arOmUMHCS BO3MOXXHOCTH CaMOPACKPBITUS M CaMOpeaTH3alHs
JUYHOCTH.

JIP 30 IloHuMmarommuii CyIIHOCTb U COLHMAJbHYIO 3HAa4YMMOCTh CBOEH Oyaymien
npodeccuu, MPOSBIIAIONINA K HEH YCTONYMBBIN HHTEPEC.
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O TIPEJMETA
2.1 O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bup yuyeoHoii padoTbi O01béMm B yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMeTa 72
B TOM YHCIIE:

Copaepxxanue yueOHOro MaTepuasa 60
B TOM YHCIIE:

JICKIIUH, YPOKH 46
[PaKTUYECKUE 3aHATUS 12
1ab0paTOpPHBIE 3aHATUS 2

IIpodeccuonanbHO-OpHEHTHPOBAHHOE COAEPKAHME 12

B T.4..

TEOpeTU4ecKoe o0yueHue 2

MPAKTUYECKHUE 3aHITUS 8

n1abopaTopHbIE 3aHATH )
Ilpomesriccymounan ammecmayus: ougpepenyuposannviit 3auem - 2 -
cemecmp, opyzue ¢hopmol npomexcymounoi ammecmavyuu — 1 cemecmp
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2.2 TemaTnuyeckuii I1aH u coaepxkanue yueonoro npeamera OY/1.13 BUOJOI'USA

dopmupyemblie
KOMIIeTeHIIUH
HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, MIpakTU4YecKkue M JadopaTopHble 3aHITHSA, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4acos JINYHOCTHBIE
pe3yJabTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 'KHBOTO 18
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
buoJorns kak CoBpeMeHHBIE OTpAcid OUONOrMYECKHX 3HaHWi. CBs3b OHOJIOTHH C JAPYTHMMH HayKaMu: OHOXUMHUS, 2 JIP 23, JIP 30
Hayka. O0masn ouodusuka, 6buonuka, renoreorpadus u ap. Pons u mecto Ouonoruu B HopMHUpOBaHUHN COBPEMEHHON
XapaKT€PpUCTHKA HAayyHOW KapTUHBI MHpa. YPOBHU OpraHM3aluM >KMBOM MaTepuu. OOlas XapakTepUCTHKa >KHU3HH,
KU3HHU CBOMCTBA KUBBIX CUCTEM. XHUMHUYECKUIN COCTaB KIETOK
Tema 1.2. Coaep:xanue yueOHOTro MaTepHaJia 6 OK 01, OK 02,
CrtpykTypHO- Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbBIE MOJOXEHHUS COBPEMEHHOM 2 OK 04, JIP 23,
(pynxuuonanbHas KJIETOYHOW TeOopur. THMBI KIETOYHOM OpraHM3aluu: IPOKAPUOTUYECKUH U JYKAPUOTHYECKUM. JIP 30
OpraHu3anms OnHOKIJIETOUHBIE W MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE NpPOKapHOTHYECKON KiIeTKH. CTpoeHue
KJIETOK yKapuoTHuecKoil kieTku. HekseTounsle hopMbl sxHu3HH (BUPYCHI, OakTeprodarm)
JlabopaTopnasi paGora Nel 2
CrtpoeHue KJIeTKH (pacTeHHUs, )KUBOTHBIE, IPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,
XJIOPOTIJIACThI, XPOMOILJIACTHI)
IIpakTuyeckoe 3ansiTue Nel 2
Bupycubsle u OakrepuanbHble 3aboneBanHus. OOmMe NPUHLIUIBI HCHOJIB30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.
Ilpeocmaenenue ycmmuvix coobweHuil ¢ npezenmayuetl, N0O20MOGIEHHbIX NO NEPeuHI0 UCMOYHUKOS,
PEKOMEHO0BAHHbIX npenodasamenem
Tema 1.3. Copepxanue y4eOHOIro MaTepuaJa 4 OK 01, OK 02,
CrpykTypHO- XpomocomHas Tteopust T. Moprana. CrpoeHue XpoMOCOM. XPOMOCOMHBI HabOp KIETOK, 2 JIP 23, JIP 30
(GYHKIHOHA/IbHBIE | TOMOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMIHBIA U JUILTOUIHBIN HaOop. HykienHOBbIE
(axTopsl kucnotel: JJHK, PHK nHaxoxneHue B kieTke, Ux CTpoeHHMEe U (PyHKIIMU. MaTpuuyHbIE MPOIECCH B
HACJIEACTBEHHOCTH | KJIETKE: peruiMKanus, OuocunTes Oenka, penapanus. [ eHeTH4eCcKuil KOl M €ro CBOMCTBA
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IpakTnyeckoe 3ansitue Ne2
Pemienue 3agau Ha onpeneneHue MocieI0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CiIy4ae
W3MEHEHUS MTOCIe0BaTeIbHOCTH HyKiIeoTH10B JIHK

Tema 1.4. Coaepxxanue yueOHOIo MaTepuaJa 2 OK 02, JIP 23,
OO0OMeH BelIeCTB U [TonsiTne MeTaboOMM3M. ACCUMIUIAIMS M JTUCCUMUJISALIMS - JBE CTOPOHBI MeTabosu3ma. Turmbpl oOMeHa 2 JIP 30
NnpeBpalleHue BEIIECTB: aBTOTPO(HBIM U reTepoTpodHBIA, a’poOHBI W aHa’poOHBIN. [lnacTuueckuit oOMeH.
JHEPIHH B KJIETKE ®dotocuHTe3. XEMOCHHTE3
Tema 1.5. Coaep:xanue yueOHOTo MaTepHaJia 2 OK 02, OK 04,
Ku3HeHHBIH UK Knerounslii 1uki, ero mepuojibl. MuTo3, €ro cTragiuu W MPOUCXOJIAIIME MpOolecchl. buojorndyeckoe 2 JIP 23, JIP 30
KJeTku. MuTo3. 3HaueHue MuTo3a. Melo3 u ero craguu. lloBemenwe XxpomMocoM B Meiro3e. KpoccuHrosep.
Meiio3 buonornueckuii cMpIca Meiio3a
KonTtpoibHasn MonexkyJsipHbIN ypOBEHb OPraHU3aLUU KUBOTO 2
pabora
Pa3nesn 2. Ctpoenue u ¢pyHKIMH OpraHiusmMa (Bcero) 20
(14+6)

Pa3nea 2. Ctpoenue u pynknnu opranusma (1 cemecrp) 14
Tema 2.1. Ctpoenue | Cogep:xanue yueOHOro MaTepuaJia 2 OK 02, OK 04,
OpraHusma MHoOroKkiIeToYHble OpraHu3Mbl. B3aMMOCBA3b OpPraHOB U CHUCTEMBI OPIaHOB B MHOTOKJIETOYHOM 2 JIP 23, JIP 30

opranusme. ['omeocTas opranusma U €ro noJiep>kaHue B Mpolecce )KU3HEAEITETbHOCTH
Tema 2.2. Copepxanue yueOHOIro MaTepuasa 2 OK 02, JIP 23,
®opmbl @®opMmbl  pa3MHOXKEHHUS oOpraHu3MoB. becrionoe u monoBoe pasMHokeHue. Bunpl Oecnonoro 2 JIP 30
Pa3MHOXKEHHA pasmMHOxeHus. IlomoBoe pasMHOXeHMe. ['ameroreHe3 y >XHMBOTHBIX. (CIiepMaToreHe3 M OOTEHE3.
OPraHu3MoB CtpoeHue nosoBbIX Ki1eToK. OTI010TBOpEHNE
Tema 2.3. Copepxanue y4eOHOIro MaTepuaJa 2 OK 02, OK 04,
Omnrorenes WunuBuayabHOE pa3BUTHE OPraHU3MOB. DMOpHoreHe3 u ero craauu. IloctaomMOproHaIbHBIN TIEpUO. 2 JIP 23, JIP 30
pacTeHui, Craguu mocTaMOpHOHAIBHOTO Pa3BUTHUSI y JKMBOTHBIX M dYenoBeka. [IpsmMoe M HempsiMmoe pa3BUTHE.
’KUBOTHBIX U buonoruueckoe crapenue u cMepTb. OHTOTE€HE3 paCTEHUN
4yeJIoBeKa
Tema 2.4. Copepxanue y4eOHOIro MaTepmuaJa 4 OK 01, OK 02,
3akoHoOMepHOCTH OcHOBHbIE TOHSATHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHHMs TrameT. 3akoHbl [. Mengens 2 OK 04,
HacJIeJ0BaHHUA (MOHOTMOPHIHOE M OJUTHOPUAHOE CKpeluBaHue). BzanmoaelcTBie reHoB JIP 23, JIP 30

IIpakTuyeckoe 3ansaTue Ne3 2

Pemenne 3ala4 Ha ONpCACICHUC BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPHU MOHO-,
Ju-, HOJ'II/IFI/I6pI/I,Z[HOM U aHAJIM3UPYIOIIEM CKPCIIMBAHWH, COCTABJICHHUEC TI'CHOTHUIIMYCCKUX CXEM
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CKpeLMBaHUs
Tema 2.5. Copnepxxanue yuyeOHOIo MaTepuaJa 4 OK 01, OK 02,
CuernieHHoe 3akonbl T. Moprana. CiemnjeHHOe HacjelIoBaHWE T'€HOB, HapyllieHue cuemieHus. HacnemnoBanue 2 JIP 23, JIP 30
HacJIe/l0BaHue IIPU3HAKOB, CLIETIJIEHHBIX C [10JIOM
NPU3HAKOB IIpakTuyeckoe 3ansaTue Ned 2

Pemenne 3agau Ha omnpezneneHue BEPOATHOCTH BO3HMKHOBEHMSI HACJIEICTBEHHBIX IPU3HAKOB IIPU

CLIETIJICHHOM HacCJI€JIOBaHUH, COCTaBJIEHUE FT€HOTUIMYECKUX CXEM CKpEIIMBaHUs

2 cemecmp 40

Pasnen 2. Ctpoenne u gyHkuuu opranusma (2 cemecrp) 6
Tema 2.6. Coaep:xanue yue0HOro MaTepHaJia 4 OK 02, OK 04,
3aK0OHOMEPHOCTH N3mMeHYnBOCTh TPU3HAKOB. BHIBI W3MEHUYMBOCTH: HACJICACTBEHHAs M HEHACIEACTBEHHAsA. 3aKOH 2 JIP 23, JIP 30
H3MEHYUBOCTH TOMOJIOTHUECKUX PSIIOB B HaciencTtBeHHoW u3meHunBocTH (H.M. BaBunoB). MyrtanuoHHas Teopus

M3MEHYMBOCTH. Bupl MyTanuii ¥ Npu4rHbl UX BOZHUKHOBeHUsA. Kapuorum uenoseka. HacnencrseHHbie

3a0oseBaHusl 4enoBeka. ['eHHble W XpOMOCOMHbIE Oo0Jie3HH 4YenoBeka. bone3Hu ¢ HacneacTBEHHOH

[PEPACIIONOKEHHOCThIO0. 3HAU€HWE MEIUIMHCKOW TE€HEeTMKM B MPEAOTBpAIIEHUU U JICYEHUU

TeHEeTHYECKUX 3a00JIeBaHUN YeJIOBEKa

IpakTHyeckoe 3anaTue Nes 2

Pemenne 3amau Ha omnpeaeneHue TUNAa MyTallMd IpU IE€pefadye HaCIEACTBEHHBIX IPHU3HAKOB,

COCTaBJIEHNE T€HOTUITUYECKUX CXEM CKPEIUBAHUS
KonTpouabnas CrpoeHue U GyHKIUHN OpraHu3Ma 2
pabora
Pasnen 3. Teopusi 3Bo/1ounu 6
Tema 3.1. Uctopusi | Coaep:kanue yueOHOTro MaTepuaJia 2 OK 02, OK 04,
IBOJIIOLIMOHHOI 0 [TepBbie sBomtormonHble koHuenuuu (K.b. Jlamapk, JK.JI. brooddon). DBomonumonHas Tteopus 2 JIP 23, JIP 30
y4eHus. Y. JapBuna. CHHTETHUYECKAs! TEOPUS IBOJIIOLIUN U €€ OCHOBHBIE ITOJIOKEHUS.
Muxkpo3Boaonns MukposBomtonus. Ilomynauus kak 3leMEHTapHas €IMHULA DHBOJIOLUMU. ['€HEeTHYecKue OCHOBBI

SBOJIIONMH. DJeMeHTapHble (akTopbl 3BOMIONMH. EcTecTBeHHBIN 0TOOp - HampaBistouuii (axtop

HBOJIOIMH. BugooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIMU
Tema 3.2. Copepxanue y4eOHOIro MaTepmuaJa 2 OK 02, OK 04,
Maxkpo3BoJironusi. MakposBomonus. dopMbl 1 ocHOBHbIe HampasieHuss Makpossomonuu (A.H. Cesepuos). Ilytu 2 JIP 23, JIP 30
Bo3HukHOBeHUE H JOCTIOKEHUS Omosoruueckoro mporpecca. CoxpaneHue 6uopasHooOpasus Ha 3emIie.
pPa3sBHUTHE KU3HHM HA | ['unoTe3sl U TEOpUU BO3HUKHOBEHMs XU3HU Ha 3emiie. [losiBIeHHE MEpBBIX KJIETOK M UX SBOJIOIMS.
3emure IIpokapuotrsl ¥ JyKapuoThl. lIpOMCXOXKIE€HHE MHOTOKIETOYHBIX OPraHUu3MOB. BO3HUKHOBEHHE

OCHOBHBIX IIaPCTB 2YKapuoT
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Tema 3.3. Copaepxanue yueOHOIro MmaTepuasa 2 OK 02, OK 04,
Ipoucxozxnenne AnTponosiorus — Hayka o uenoBeke. CHCTEMATHYECKOE MONOXKEHHE uesoBeka. CXOACTBO U OTIHMYMS 2 JIP 23, JIP 30
ej10BeKa — YeJI0BeKa ¢ )KUBOTHBIMU. OCHOBHBIE CTAJJMM aHTPOINOTE€HE3a. DBOIIOLMS COBPEMEHHOT'O YeJIOBEKa.
aHTpoOIoOI'eHE3 Yenoseueckue pacbl M HUX €AUHCTBO. BpeMss M NIyTHM paccelieHUsT YeJOBEKa MO0 IUJIAHETE.

ITprcnoco0IeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSM CPEbl
Pa3nea 4. Ikosnorus 18
Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 01, OK 02,
JKOJIOTHYECKHE Cpenbl 0oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAas, I[OYBEHHAas, BHYTPUOPIaHU3MEHHAs. 2 OK 07, JIP 23,
(daxrTopel u cpeabl | PuU3UKO-XUMHUUECKHUE OCOOCHHOCTH Cpej oOuTaHus opraHu3MoB. l[IpucrnocoGiieHus OpraHu3MoB K JIP 30
JKU3HU KHU3HH B pasHbix cpenax. Ilonstme skomormueckoro ¢axropa. Kiaccupukamus 5KOIOTHYECKHX

dakropos. [Ipasuno munumyma FO. JInbuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. Coaep:xanue yueOHOTo MaTepHaJia 4 OK 01, OK 02,
Honyasuus, OKosoruyeckasl XapakTepUCTHKA BHJA M TMOMYJIALMU. DKOJOTHMYECKas HHILIA BHUAA. DKOJOTHYECKHE 2 OK 07, JIP 23,
cooduiecTBa, XapakTepucTHKH monmyisanun. CoolmecTBa u SKOCUCTEMBI. bHoleHo3 1 ero cTpykTypa. CBS3U MEXay JIP 30
IKOCHCTEMBbI opraHuzMamMu B OuoneHo3e. CTpyKTypHble KOMIIOHEHTBl 3KOCHCTEMBI: MHPOIYLIEHTbl, KOHCYMEHTBHI,

peayueHTsl. KpyroBopot BeniecTs ¥ MOTOK 3HEPruu B 3kocucreMe. Tpoduueckne ypoBHU

IpakTuyeckoe 3ansaTue Ne6 2

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUil 1O TMEpPEeHOCY BEIIeCTBA U SHEPrUH B

HKOCHUCTEMAX C COCTaBJIEHUEM TPO(PUUECKUX LleNel n mrupamui 6MOMacChl U SHEPTUH
Tema 4.3. buocdepa | Cogep:xkanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
- rj1006ajabHas buocpepa — xuBas obonouka 3emun. Pa3Butne mnpencraBieHuit o Ouochepe B Tpyaax B.U. 2 OK 07, JIP 23,
IKOJIOTHYECKAS Bepnazckoro. O6nactu 6uocdeps! 1 ee koMnoHeHThI. JK1Boe BelecTBo Onocheps! 1 ero GyHKIUH. JIP 30
cucremMa 3aKOHOMEPHOCTH cyllecTBoBaHMs Ouocdepsl. OcobeHHOCTH Guocdeprl Kak r100albHON IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMHYECKUE ILUKIIBL.

['o0anbpHbIE HKOJIOTHUYECKHE MPOOJIEMBbI COBPEMEHHOCTH
Tema 4.4. Biusanue | Copep:kanue y4eOHOro Marepuajia 4 OK 01, OK 02,
AHTPONOTreHHBIX AHTpOIIOT€HHBbIE BO3JEUCTBUSL Ha Ounochepy. 3arpsi3HEHUs KakK BHJ AHTPOIIOT€HHOTO BO3ACHCTBHUS. 2 OK 04, OK 07,
(haxTopos Ha AHTpoOnOreHHsle BO3JeiicTBUA Ha aTMmocdepy. BosxeiictBus Ha ruzgpocdepy. BosapeiicTBus Ha JIP 23, JIP 30
ouocgepy autochepy. AHTpONOreHHbIE BO3JEHCTBHS HA OMOTHYECKUE COOOIECTBA.

IIpakTyeckoe 3ansaTue Ne7 (MpoecCHOHAIBLHO-OPHEHTHPOBAHHOE) 2

OTX0/bI NPOU3BOJCTBA
Tema 4.5. Biusanue | Copep:kanue y4eOHOro Mmarepuajia 4 OK 01, OK 02,
COLMAIBHO- 310poBbe U ero cocrapistouie. MakTopsl, MOJIOKUTEILHO U OTPULIATEIBHO BIIMSAIOIINE Ha OPraHU3M 2 OK 04, OK 07,
IKOJIOTHYECKUX yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JEHCTBUN Ha 3J0POBBE YEIOBEKA (DJICKTPOMArHWTHBIC OIS, JIP 23, JIP 30
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¢akTopoB Ha
310pOBbE YeJI0BeKa

OBITOBasT XUMHUSI, U30BITOYHBIC IIYMBI, pagualus U T.1I.). AJantanusi opraHu3Ma 4eioBeka K ¢akropam
okpyxaromieid cpenbl. [IpuHimner GhopMupoBanusi 3A0poBbecOeperaroniero noseaeHus. dusnueckas
AKTHUBHOCTb M 3JJ0POBbE. BHOXMMUYECKHE aCIIEKThl PAIMOHAIBHOTO MUTAHUS

JlabopaTopnasi paGora Ne2 (mpo¢eccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2

YMcTBeHHas: pab0OTOCIIOCOOHOCTH
KontpoabHas Teopernueckue acreKThl YKOJIOTHH 2
padora

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cojlep:KaHue (co/lep:KaHue MPUKJIATHOT0 MOIYJIs)

Pa3znen 5. buojorus B :Ku3Hu 8 OK 01, OK 02,
Tema 5.1. Copnepxanue yueOHOIro MaTepuasa 4 OK 04, JIP 23,
Bbuorexnosnorum B buorexHonorus Kak Hayka ¥ Ipou3BOJICTBO. OCHOBHBIC HAINPABIICHHSI COBPEMEHHOW OMOTEXHOJIOTHH. 2 JIP 30
JKU3HU KAKI0T0 Mertonbl GuorexHosnorur. OObEKTbl OMOTEXHOJOTHUH. DTHKAa OMOTEXHOJOIMUECKUX M TE€HETHYECKHX

sKcnepuMeHToB. [IpaBuina moucka u aHanM3a OMOIKOJIOTHYECKOW HWHPOPMALUU W3 PA3TUIHBIX

UCTOYHUKOB (HayuHas M Yy4yeOHO-HayyHas JUTepaTypa, CpeICTBa MacCOBOM HH(OpPMALUHU, CETh

WurtepHer u npyrue)

IIpakTuyeckoe 3ansaTue Ne 2

Keficel Ha aHanm3 WHPOpPMAIMM O HAYYHBIX JOCTH)KEHUSX B OOJACTH TEHETHYECKUX TEXHOJIOTHH,

KJICTOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.
Tema 5.2. Conep:xanue yueOHOT0o MaTepHaJia 4 OK 01, OK 02,
Buorexnoaornu B | IIpakTuyeckoe 3ansitue Ne9 4 OK 04, JIP 23,
npoMbinuieHHocTH | Keiicel Ha aHanu3 nHGOpMaMK O Pa3BUTUHU IMPOMBIIUIEHHBIX OMOTEXHOIOTHH JIP 30
IIpomeskyTouHasi aTTecTalUs MO AUcHUIINHE: TuddepeHInpoBaHHBIN 3aUeT 2
Bceero: 72
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3. YCJIOBUSI PEAJIN3AIIAU ITPOTPAMMBI YYEBHOM JUCIIUJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHnI0

YueOHas TUCIUILIMHA peaTnu3yeTcs B yueOHOM KabuHeTe 0e30MacHOCTH JKU3HEACITeIbHOCTU U
3.1 TpeGoBaHusi K MUHUMAJBLHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecredeHn 10

VYueOHast qUCHUTUIMHA peaIn3yeTcs B ydeOHOM KaOMHeTe 0€301MacHOCTH KU3HEACATEIIbHOCTH.

O6opynoBanue y4eOHOT0 KaOMHETa:

— TI0CaJ0YHbIC MECTa [0 KOJIMYECTBY 00YUYarOIIUXCs;

— pabouee MECTO MpernoaBaTes;

— METOAMYECKUE MaTePUAIIBI IO JTUCIIUIUIMHE.

TexHuueckue cpenacTBa oO0ydeHHss pabodero Mecra NpenojaBaTelisi: KOMIBIOTEPHOE
000py/IOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpPEOOBaHMSAM OE30MACHOCTH W HAAEKHOCTH,
npeycMaTprBaroliee BO3MOKHOCTh MHOTO(DYHKIIMOHAIBHOTO KCIIOJIb30BaHHMS KaOMHETa C IEJbO
U3y4YCHUS YUeOHOTr0 MpeaMeTa, MyITbTUMEIHIHOE 000pyI0BaHUe (IPOCKTOP M MPOCKIIMOHHBIN YKpaH
WM MHTEPAKTHBHAs JI0CKA), JIOKAIBbHAs CETh C BBIXOIOM B Internet.

HauMeHoBaHME CHELMAIBHOTO [OMEIICHHS: YueOHas ayJauTOpHsi JJisl POBEICHUS
NPaKTUYCCKUX 3aHITUN, TPYIIOBBIX KOHCYJIbTAIMWA, WHIUBHIYAIbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTpPOJIS, TPOMEKYTOYHOM aTTECTAllMH, OCHAIICHHAass OO0OpYyJIOBAaHHEM M TEXHHYCCKUMH
CpelcTBaMU OOYYCHHUs, a TAK)KE€ YUTAIBHBIA 3aJ, MOMEIIECHUE Ui CaMOCTOSTEIBLHOW padoThI, C
noctynoM k cetn «Muteprer» u DMOC. OcHallleHHOCTb: KOMIUIEKT y4eOHOM meOenu, HOYTOYK,
MPOCKIIMOHHOE 000pYA0BaHKE (MYIbTUMEIMUHBIA IPOSKTOP U 3KpPaH).

3.2. UnopmannonHoe odecnevyenne peajusanum NporpamMmbl

Jlnist peanm3anuy MporpamMmbl OMOIMOTEUHbIH (HOHJT 00pa30BaTEIbHON OpraHU3aLUHU JTOJKEH
UMETh T[€YaTHbIE W/WIKW DIEKTPOHHbIE oOpa3oBaTelbHble W  HH(POPMAIMOHHBIE PECYPCHI,
peKOMEHIyeMbIE AJIs UCII0JIb30BAHUS B 00pa30BaTEIbHOM IPOIIECCE.

3.2.1 OcHOBHBIC HCTOYHHUKH:

oro oOpazoBaHus

https://urait.ru/bcode/511618

Spwirun B.H. buonorus: Mockaa: NznarenbcTBO | [DnEKTPOHHBIN pecypc]
y4eOHUK u | Opaiit, 2023. — 378 c. —
npaktukym s | (IIpogeccronanbHoe
CpEeIHEro o0Opa3oBaHmue).
poecCHOHANIBH | PEKUM JOCTYIIA!

Mamonrtos C.I'.,

OO0masa

Mocksa: KuoPyc, 2023. —

[DnexkTponHsIil pecypc]

3axapos B.b. ouonorus: 323 c¢. — pexum Jocryna:

y4eOHHUK https://book.ru/book/948581
3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH

Speirun B.H. buonorus. Mockaa : N3parenbcTBO | [DnEKTPOHHBIN pecypc]
bazoBbrit u | FOpaiit, 2023.— 380c. —
yTITyOJICHHBIN (O61meo0Opa3oBaTebHBIN
ypoBHu: 10—11 | nukmn).
KJIACCHI : YUEOHHK | PEKUM
st cpennero | nocryma: https://urait.ru/bco
ob1ero de/530646
o0pazoBaHms

Jlarnuxkas, T. B. | buosorus. Mocksa: N3parenbcTBO | [DnEKTPOHHBIN pecypc]
Tector : yueOHoe | FOpaiir, 2023.— 40c. —
nocooue s | (IlpodeccuonansHoe
CPEIHEeTO obOpasoBaHme).
npoeCCUOHANIBH | PEKUM JIOCTYTIA:
oro oOpaszoBanus | https://urait.ru/bcode/519715

4 KOHTPOJIb U OHEHKA PE3YJBTATOB OCBOEHUSA YYEBHOI'O ITIPEJIMETA



https://urait.ru/bcode/511618
https://urait.ru/bcode/530646
https://urait.ru/bcode/530646
https://urait.ru/bcode/519715

KoHTpoib ¥ OLEHKa pe3ynbTaToB OCBOCHUS Y4eOHOTro MpenMera pPacKphIBAIOTCS depes
JTUCITUIUIMHAPHBIE PE3yJbTaThl, HalpaBlieHHbIE Ha (HOPMHUpPOBAHHE OOIIUX KOMIIETCHIUN II0
paszienaM U TeMaM CoJiepyKaHHsl yaeOHOro MaTrepuaia.

[TpomesxyTounas arrecranus B popme qudGepeHIIMPOBAHHOTO 3a4YeTa.

Oo6masi/mpogeccuoHanbHASA

KOMIIeTEeHIUs, JIUYHOCTHbIE Pa3nen/Tema Tun o1lleHOYHBIX MePONPUSTHIA
pe3yabtatsl (JIP)
OK 01, OK 02, JIP 23, JIP 30 | Tema 1.1. buonorus xak | @poHTaJIbHBIN OMPOC
HayKa. OO0masg
XapaKTEePUCTUKA KUZHU
OK01,0K 02, OK 04, JIP 23, | Tema 1.2. CtpykrypHo- | OueHuBaemasi  JIUCKyCCUS IO
JIP 30 (GyHKIIMOHATTbHAS BOTIPOCAM JIEKIIUU
OpraHu3aIys KIeTOK Brimonnenue u 3aIuTa
nabopaTopHOI PabOTHI
[TpakTuueckoe 3aHSTHE.
[IpencraBinenue YCTHBIX
COOOIIECHUH C  Tpe3eHTaIueH,

IMOATOTOBJICHHBIX IIO0 IEPCUHIO
HCTOYHHUKOB, PCKOMCHIAOBAHHBIX
IperogaBaTciicM

OK 01, OK 02, JIP 23,
JIP 30

Tema 1.3. CrpykrypHO-
¢byHKIHOHATBHBIE (DaKTOPHI
HacCJIeICTBEHHOCTH

@DpoHTANIBHBIN 0IIPOC
[IpakTrueckoe 3aHsTHE

OK 02, JIP 23, JIP 30

Tema 1.4. OOMeH BeIIECTB U
MPEBpPALCHUE JHEPIHMH B
KJIETKE

@pOHTAIBHBIN OIPOC

OK 02, 0K 04, JIP 23, JIP 30 | Tema 1.5. JKusnennsiii | OOcyxaeHue o BOIIPOCaM
OUKI  KJIETKH. MuTo3. | TeKIHuu
Meiio3
OK 02, OK 04, JIP 23, JIP 30 | Tema 2.1. Crpoenue | OuieHnBaeMasi TUCKYCCHUS
opraHusma
OK 02, JIP 23, JIP 30 Tema 2.2. ®opwmsl | DpoHTANIBHBIN OIIPOC
Pa3MHOKEHHUSI OPTAaHU3MOB
OK 02, OK 04, JIP 23, JIP 30 | Tema 2.3. Onrorenes | TectupoBaHue
pacTeHul, JKUBOTHBIX H
YyeJioBeKa
OK 01, OK 02, OK 04, JIP 23, | Tema 2.4. 3akoHOMepHOCTH | DPOHTAIBHBIN OMPOC
JIP 30 Hacle10BaHus TectupoBanue
IIpakTHueckoe 3aHsTHE
OK 01, OK 02, JIP 23, JIP 30 | Tema 2.5. CuennenHoe | TectupoBanue
HacJe0BaHNE MPU3HAKOB [IpakTrdeckoe 3aHsTHE
OK 01, OK 02, OK 04, JIP 23, | Tema 2.6. 3akonoMepHOCTH | TecTupoBaHue

JIP 30 U3MEHYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 02, OK 04, JIP 23, JIP 30 | Tema 3.1. Ucrtopust | @poHTaNBHBINA OIIPOC
SBOJIOLAOHHOTO  yYEHHUS.
MukposBomntonus

OK 02, OK 04, JIP 23, JIP 30

Tema 3.2. Makpo3BoJIIOLIHS.
Bo3HukHOBEeHME U pa3BUTHE
YKU3HH Ha 3eMIie

OneHnBaemasi JUCKYCCHUS




OK 02, OK 04, JIP 23, JIP 30

Tema 3.3. IlpoucxoxxaeHue
YEJIOBEKA — AHTPOIIOTEHE3

OpoHTaIBHBIN OIIPOC

OK 01, 0K 02, OK 07, JIP 23, | Tema 4.1. DOxonoruueckue | TectupoBanue
JIP 30 (akTOpHI M CpeJIbl KU3HH
OK01,0K 02, OK 07, JIP 23, | Tema 4.2. Ilonymsuus, | [IpakTuyeckoe 3angarue
JIP 30 CO00IIIECTBA, DKOCUCTEMBL
OK 01, 0K 02, 0K 07, JIP 23, | Tema 4.3. buocdepa - | OueHuBaemasi TUCKYCCHS
JIP 30 riobanpHas 3kojorudeckas | TectupoBanue
cucrema
OK 01, OK 02, OK 04, OK 07, | Tema 4.4. Bnusinue | TectupoBanue
JIP 23, JIP 30 aHTpororeHHeIXx (akTopoB | [IpakTHdeckoe 3aHsATHE
Ha 6uochepy
OK 02, 0K 04, OK 07,JIP 9, | Tema 4.5. Bnusinue | OuenuBaemasi TMCKycCCUs

JIP 23, JIP 30

COLIMAJIbHO-9KOJIOTMUECKUX
(dakTopoB Ha  30pOBBE
YeJlIoBeKa

Brinosinenue
paboThI

1abopaTopHO

OK 01, OK 02, OK 04, JIP 23,

JIP 30

Tema 5.1. buorexHomoruu B
JKU3HU KaXIIOro

BrimonHenue xeiica Ha aHaius

uHbOopMaIuu 0 Hay4HbIX
JOCTHXKEHMSIX B obnactu
TEHETUYECKUX TEXHOJIOTHH,
KJIETOYHOU HMHXEHEpUH,
MUIIEBBIX OMOTEXHOJIOTHH,
IIPE/ICTABIICHUE pe3ynabTaToOB

pELICHHS KEMCOB

OK 01, OK 02, OK 04, JIP 23,

JIP 30

Tema 5.2. BuorexHoioruu B
MIPOMBIIIIJICHHOCTH

BrimonHenue xeiica Ha aHaius

uHbOopMaIuu 0 pa3BUTUHU
MIPOMBIIIUICHHBIX OMOTEXHOJIOTHH,
MIPE/ICTABIICHUE pe3ynabTaTOB

pELICHHS KEICOB




5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IaccuBHbIE:

- JIGKIIUU TPaJUIMOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEAUUHBIX CPEICTB U 0€3 pa3IaTOuHOro
MarepHaa;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYX/IEHUS TOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOIIPOCAM;

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmeue npenooasamesiss Kak cyoOvekma ¢ 00y4aiowuMcs Kax 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHbIE 1 HHTePaKTHUBHbIE:

- aKTUBHBIC | HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpynmax;

- yueOHasi IUCKYCCHS;

- JICTIOBBIC M POJICBBIC HTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJble cTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJl MOAYJIFHOTO O0Y4eHHS;

- 00OyueHHe ¢ MCI0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIInX MIPOrpamm;

(83aumooeticmeue npenodasamens kax cyovekma ¢ 00YHAOWUMCS KAK CYOBEKMOM
NO3HABAMENLHOU 0esIMeIbHOCIU).



