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

1.1 O6aacTh npuMeHeHUus padoyeil mMporpaMmel

Pabouass mporpamma yuebnoro mnpenmera OVY/[.13 buonorus sBisercss 4acTbl0 MPOrPaMMBbl
cpennero obimiero odpazoBanus 1o crienuanbHocTu CI1O 13.02.07 DnekTpocHabx)eHue.

[Mpu peamuzanuu pabodeld mporpaMmbl MOTYT HCIOJIB30BATHCS PA3IUYHBIC 00pa30BaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH, SJIEKTPOHHOE 00yUECHHE.

Pabouas mporpamma ydeOHOM auctumummasl OY/][.13 buonorus MokeT OBITH MCIOJIB30BaHA B
npoecCHOHATLHON TOATOTOBKE, TMEPEMOATOTOBKE U TOBBIMICHUHM KBaTU(PUKAIUKW pabodmx 10
npodeccuu:

- JJIEKTPOMOHTEP KOHTAKTHOM CETH;

- BIIEKTPOMOHTEP MO 00CITY’)KMBAHUIO TIOJICTAHIIHI;

- AJIEKTPOMOHTEP 110 PEMOHTY BO3YLIHBIX JIMHUHN 3JIEKTPOIIepeIay;

- DJICKTPOMOHTEP 110 PEMOHTY M MOHTaXXy KaOCIbHBIN JIMHUI;

- BJIEKTPOMOHTEP TSATOBOM MOJACTAHIUY.

1.2 Mecto yuyeoHoro npeamera B ctpykrype OIIOII-IITIICC3:

B yuebnpix mmanax OIIOII-IIIICC3 yue6ubii mpenmer OY/I.13 buonorus BXOAUT B cOCTaB
o0IKX y4yeOHBIX MpeIMEeTOB, GOPMHUPYEMBIX U3 00sA3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, s crenuansHocTeid CIIO. C yuéroMm mpoduis ocBamBaeMoOl CHEIHATbHOCTH
naHHas ydeOHasi JUCLMILIMHA peanusyeTcs Ha 1 Kypce.

1.3 Il.nanupyembie pe3yJIbTATbl OCBOCHHS Y4eOHOI0 MpeaMera:

1.3.1 Leanb yyedoHOoro nmpeamera:

- OCBOCHME 3HAHUM 0 OMOJOrMYecKHX cucTeMax (KJIeTKa, OpraHu3M, BHJI, SKOCHUCTEMA); UCTOPUU
Pa3BUTHS COBPEMEHHBIX MPEICTABICHUM O )KMBOW NMPUPOJIE; BHIIAIOIMINXCSI OTKPBITUSAX B OMOIOrMUECKON
HayKe; poJd OHMOJOrMYecKod Haykd B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI
MHpa; METO/IaX HAYYHOI'O TO3HAHMUS;

- OBJIaJICHUE YMEHUSIMH OOOCHOBBIBATh MECTO U POJb OMOJIOTMYECKHUX 3HAHUM B MPAaKTHUYECKOU
NeSITENIbHOCTH JIFOJIEH, Pa3BUTUU COBPEMEHHBIX TEXHOJOTUH; MPOBOAUTH HAOIIOJEHHS 32 SKOCUCTEMAMHU
C LEJBI0 UX ONUCAaHUS W BBIIBICHHUS €CTECTBEHHBIX M aHTPOIIOTEHHBIX W3MEHEHUU; HaxXOIUThb U
aHAJIM3UPOBATh MHPOPMAIIHIO O KUBBIX 00BEKTaX;

- pa3BUTHE IO3HABATENbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
MIPOLIECCE M3YUYEHMSI BBIIAIOIINXCS JOCTUKEHUM OMOJIOTHH, BOLIEAIINX B OOIIEUYEIOBEYECKYIO KYIbTYPY;
CIIO)KHBIX M IIPOTHBOPEUYMBBIX IYyTEH pa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IUIAJOB, UICH, TEOPHH,
KOHUEMNIUH, pa3uyHbIX TUIOTe3 (O CYIIHOCTH M MPOMCXOXK/IEHUHU KU3HHU, YEJIOBEKa) B X0Je paboThI C
Pa3IUYHBIMU UCTOYHUKAMU UH(POPMALIUY;

- BOCHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS >KMBOW MPUPOJIbI, HEOOXOIUMOCTU
Oepe’KHOr0 OTHOIIEHUS K PUPOIHOI cpesie, COOCTBEHHOMY 3/I0POBbIO; YBRKEHUS K MHEHHIO ONIIOHEHTA
pH 00CYXJI€HUU OHOJOTHYECKHUX TPobieM;

- HCIOJIb30BaHUE MPHUOOPETEHHBIX 3HAHUN W YMEHHMH B TOBCEIHEBHOW JKHU3HU ISl OLIEHKU
MTOCJIE/ICTBUIM CBOEH JEATEIBHOCTH IO OTHOUIEHUIO K OKPYKAIOIIEW Cpele, 30POBBIO JIPYTUX JHOJAEH U
COOCTBEHHOMY 3JI0pOBBIO; OOOCHOBAaHHMSI W COONIOACHUS Mep MPO(UIAKTUKM 3a00JIeBaHUM, MpPaBUII
MOBE/ICHUS B IPUPOJIE.

1.3.2 B pe3yJabTare 0CBOEHHUsI Y4eOHOT0 NpeMeTa 00y4aroIUiics 10JKeH

yMeTh:

- OOBSCHATH: POJH OMOJIOTUH B (HOPMUPOBAHUH HAYYHOTO MUPOBO33PEHHUSI; BKJIA]] OMOJIOTHUYECKUX
Teopuid B (OpPMUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTUHBI MHpPA; €IWHCTBO >KUBOU H
HEXUBOW TPHUPOABI, POJCTBO KUBBIX OPraHW3MOB; OTPHUIATEIHPHOE BIUSHUE AQJIKOTOJISI, HUKOTHHA,
HapKOTUYECKUX BEILIECTB Ha Pa3BUTHE 3apOJIbIIIa YEIOBEKA; BIUSHUE MYTareHOB Ha OPraHU3M YeJIOBEKa,



HKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI; B3aMMOCBSI3M OPTaHU3MOB M OKPYXKAIOIIEH Cpeibl; TPUYHHbI
ABOJIIOLIMH, W3MEHSEMOCTH BHJIOB, HApYIIEHUN pPa3BUTHS OPraHW3MOB, HACIIEJCTBEHHBIX 3a00JIeBaHUM,
MYTaIHi, yCTOWYMBOCTH U CMEHBI 9KOCHCTEM; HEOOXOIMMOCTH COXPaHEHHsI MHOT00Opa3usi BUJIOB;

- pemath DJJIEMEHTapHble OWOJIOTMYECKHE 3a7jaud; COCTaBISTh DJIEMEHTApHbIE CXEMbI
CKpCHIMBAHUA U CXCMBI IICPCHOCA BCUICCTB U SOHCPTHUU B DKOCHUCTCMAX (I.[GHI/I HI/ITaHI/IH);

- OIUCBIBATh 0CO0EH BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIO;

- BbIIABJIATDH HpI/ICHOCO6HeHI/I$I OpraHu3MoOB K CpCac O6I/ITaHI/I$I, HUCTOYHUKU MYTAarcHoB B
OKpY>Karolei cpee (KOCBEHHO), aHTPOIOT€HHbIE U3MEHEHHUS B SKOCHCTEMax CBOEH MECTHOCTH;

- CpaBHHMBATh: OMOJOTMYECKHE OOBEKTHI (Tesa XHBOW M HEXKHMBOH MPUPOABI MO XHUMUYECKOMY
COCTaBY, 3apOJABILIIN YEJIOBEKA U JPYIHMX MIIEKONUTAIOIINX, IPUPOAHBIE IKOCUCTEMBI U arpO3IKOCHUCTEMBI
CBOEH MECTHOCTH), IIpoliecChl (€CTECTBEHHbIH M MCKYCCTBEHHBI OTOOp, MOJIOBOE U Oecrosoe
Pa3MHOXKEHHUE) U JIeaTh BbIBOJIbI HA OCHOBE CPABHEHUS,

- AHAJIM3UPOBATh U OLICHUBATH PAa3JIMYHBIC TUIIOTE3bI CYIIIHOCTHU XU3HU, ITPOUCXOXKACHUSA KU3HU U
4enoBeKa, Iio0aiabHble JKOJIOTHMYECKHe MPOOJIeMbl M IYTH UX PEUICHHS, MOCJIEICTBUS COOCTBEHHOM
JEATEIIbHOCTH B OKPYXKAIOIIEH CPeE;

- U3y4aTh U3MEHEHHSI B SKOCUCTEMAaxX Ha OMOJIOTUYECKUX MOJEIIAX;

- HaxOJWTh WH(POPMAIMIO O OHMOJOTMYECKHX OOBEKTaX B PA3JIMYHBIX HCTOYHUKAX (Yy4eOHBIX
TEKCTax, CIPAaBOYHUKAX, HAYYHO-TIONMYJSPHBIX H3JaHUSAX, KOMIIBIOTEPHBIX 0a3zax JdaHHBIX, pecypcax
WHuTepHeTa) U KpUTUYECKU €€ OLICHUBATh;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON JESITEIbHOCTH U MTOBCEIHEBHOM
KHU3HU IJI:

- coOmoieHus: Mep MPOQPHIAKTUKN OTPABICHUN, BUPYCHBIX U APYrux 3a00JeBaHHl, CTPECCOB,
BpE/IHBIX NPUBBIUEK (KypEHUE, AIKOT0OJIM3M, HAPKOMaHUS ); IPaBUJI MIOBEJCHUS B IPUPOJHON CPELE;

- OKa3aHUA MEePBOU MOMOIIM MPH MPOCTYAHBIX U IPYTUX 3a00JIeBaHUSAX, OTPABICHUH MUIICBHIMU
MIPOIYKTaMHU;

- OLIEHKH JTHUYECKUX AacCleKTOB HEKOTOPBIX HCCIEAOBaHUNW B o00JacTd OWOTEXHOJIOTUU
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHHUE);

- TOHMMaHMs B3aMMOCBS3M Y4eOHOro TpeAMeTra C OCOOCHHOCTAMH mpodeccuil u
npodeccnoHaNbHOM e TEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHOMY y4eOHOMY MpPEAMETY.

3HATh:

- OCHOBHbIE IIOJIOKEHHMSI OHMOJIOTMYECKMX TeOopuil (KJIeTOYHasi, SBOMIOIMOHHAs Teopus Y.
Hapsuna); yuenne B.M. Bepnaackoro o 6uocdepe; cynHocTh 3akoHOB I'. MeHnzens, 3akoHOMepHOCTel
U3MCHYHUBOCTH,

- CTpoeHHe OHOJIOTHUECKUX OOBEKTOB: KJIETKH; T€HOB M XPOMOCOM; BHJAa M 3KOCHUCTEM
(cTpykTypa);

- CYIIHOCTh OMOJOrMYECKMX MpPOLECCOB: Pa3MHOXKEHHUE, OIUIOJOTBOPEHHUE, JIeHCTBHE
HMCKYCCTBEHHOTO M €CTECTBEHHOTro 0TOOpa, (hopMupoBaHUE MPHUCIOCOOICHHOCTH, 0Opa30BaHUE BHJIOB,
KpPYrOBOPOT BEIIECTB U NMPEBPAIIEHUs SHEPTUH B SKOCHCTEMax U Ouocgepe;

- BKJIJ] BBIJIAIOLIMXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKO HAYKH;

- OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;



1.3.3 Ilnanupyemble pe3yJIbTaThl OCBOCHHUSI y4eOHOI0 NpeaMeTa:
Ocoboe 3HaueHHWE YYCOHBIM TIPpEAMET HMEeT MNpu (HOPMUPOBAHHUM ¢ PaA3BUTUU  OOMIUX
xomnerenui OK 01, OK 02, OK 04, OK 07.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O01mue KOMIETEeHNHU

Oo0mmue JAucnuninHapHsble

OK 01. Beibupats B 4acTu TPYAOBOTrO | CGOPMUPOBAHHOCTh  3HAHUHA O
CHOCOOBI PEeUICHU 3a7]ad | BOCIIUTAHUA: MECTe€ W poJd OHOJIOrMH B
npodeccuoHanbHOM - TOTOBHOCTb K  TpYyAY, | CACTEME HAy4YHOIO  3HAaHUS;
JESTEIbHOCTH OCO3HaHHE [EHHOCTHU | ()YHKIIMOHAJIBHOW T'PaMOTHOCTH
MPUMEHUTEIBHO K MacTepcTBa, TPYy10Jio0ue; YeloBeKa TUISE pelieHus
Pa3IUYHbIM KOHTEKCTaM - TOTOBHOCTb K QaKTHUBHOM | )KM3HEHHBIX NPOOJIEM;

JESITEIbHOCTH c(hOpMUPOBAHHOCTh YMEHHUS

TEXHOJIOTUYECKON U | pacKpbIBaTh coJiepyKaHue

COLIMAJIbHOW HAIIPABJIEHHOCTH, | OCHOBOIIOJIATraAl0IINX
CIIOCOOHOCTh ~ MHUILIMHUPOBATH, | OMOJIOTUYECKMX TEPMUHOB H

TUTAHUPOBATh U | TIOHSITHIA: )KU3Hb, KIIETKA, TKaHb,
CaMOCTOSITENIFHO ~ BBIMIOJIHATH | OpTaH, OpTaHM3M, BH]I,
TaKyIO JIeSTeIbHOCTb; TOTTYJISIIIHS, IKOCHCTEMA,
- MHTEpeC K pa3Iu4HbIM | OMOLEHO3, ouocdepa;
chepam  mpodeccHoHATBLHOM | MeTaboIM3M (OOMEH BEIIECTB U
NeSITeTbHOCTH, IpeBpaIIcHne SHEPTHUN),

OBnaieHue yHUBEPCAIbHBIMHU | TOMEOCTA3 (camoperynsauus),
y4eOHBIMH TIO3HABATCIBHBIMU | OMOCHHTE3 O€JiKa, CTPYKTYpHAsI

JEHCTBUSIMU: OpraHu3aiusi KUBbIX CHUCTEM,
a) 0a3oBble JIOTMYECKHE | JUCKPETHOCTb, CaMOPETYJISLUA,
AeHCTBUSA: CaMOBOCIIPOU3BECHUE

- CaMOCTOSITENIbHO | (pEnpOAYKIIHMS),
dbopMynupoBath U | HACJIEACTBEHHOCTb,
aKTyaJlu3upoBaTh  MpoOJeMy, | U3MEHUYUBOCTbD,

paccMaTpuBaTh €€ | DHEpro3aBUCUMOCTb, pOCT U
BCECTOPOHHE; pa3BUTHE, ypOBHEBast
- yCTaHaBJIMBATh | OPraHU3aLNs;

CYILIECTBEHHBIH TpU3HAK MWK | c(POPMUPOBAHHOCTh yMEHUS
OCHOBaHUsl JJIsi CpPaBHEHUS, | paCKphIBaTh coJiepXKaHue
KJaccuukanuu u 0600IICHHS; | OCHOBOIIOJIATAFOIINX

- ONPENEIATh 1enu | OMOIOTUYECKUX ~ TEeOpud |
JeSITeJIbHOCTH, 3aJaBaTh | TUIOTE3: KJIETOYHOM,
napamMeTpsl M KPUTEPUH HUX | XPOMOCOMHOM, MYTalMOHHOM,
JOCTIKCHHUS, SBOJIIOIMOHHOM,

- BBISBJISITh 3aKOHOMEPHOCTH U | IPOUCXOXKJICHUSI ~ KM3HU U
MIPOTUBOPEUUS B | YEIIOBEKA;

paccMaTpUBaeMBbIX SIBICHUSAX;, | chOpMUPOBAHHOCTH yMEHUs
- BHOCHUTb KOPPEKTHUBBI B | PaCKPHIBAThH

JESTENIBHOCTb, OLIEHMBATh | OCHOBOIIOJIATAIOIINE
COOTBETCTBHUE pe3ynbTaToB | OMOJOTHYECKHE  3aKOHBI U
HensiM,  OICHWBaTh  pUCKHU | 3akoHOMepHOocTH (I'. Mennens,
MOCJICACTBUH JICSITEIbHOCTH, T. Moprana, H.W. Basumosna,
- pasBuBarb  KpeatuBHoe | J. I'ekkenss, ®. Mromnepa, K.
MBIIIUIEHWE Tpu  perieHuu | bapa), TPAHUITBI 170'¢
YKU3HEHHBIX TIPoOIIeM NPUMEHUMOCTH K KUBBIM
0) 0a30BBIE | CCTEMaM;




HccjeoBaTeIbCKIe
JeiCcTBUA:

- BJIAJICTh HaBBIKAMHU y4eOHO-
HCCIIeI0OBATEIbCKOM u
MPOEKTHOM JIeSITEILHOCTH,
HaBBIKAMH paspeieHus
po0Jem;

- BBISIBIISITD MIPUYUHHO-
CJIEICTBEHHEIC CBSI3U H
aKTyaJIM3UPOBATH 3ajauy,
BBIJIBUTATh TUIIOTE3Y ee
peleHus, HaXOoIUTh
apryMeHThI IS
JIOKa3aTeIbCTBa CBOHX
YTBEPKJICHUH, 3aJ1aBaTh

rapameTpsl u KpUTEpUU
peuIcHus;

- AQHAJIU3HUPOBATH IIOJYYEHHBIE
B XOJE€ PpCELICHHs 3a1a4u
pe3ynbTaThl, KPUTHYECKU
OLICHUBATh MX JOCTOBEPHOCTS,
IIPOTHO3UPOBATh U3MCHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETb IIEPECHOCUTH 3HAHUA B

II03HABATENIBHYIO "
PAaKTUYECKYIO obnacTtu
KU3HEJEATENIbHOCTH;

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

- BBIJIBUI'aTb HOBBLIC HJCH,

npeJiarath OpUTHHAIIbHBIC
IIoaxoabl 1 peIHeHI/ISI;

- CIIOCOOHOCTD Hx
HCIIOJIb30BaHUS B
[M03HABATEILHOMN u

COLIMAIbHON NTPAKTHKE

npuoOpeTeHue OTIbITa
MPUMCHCHUA OCHOBHBIX
METOZIOB HAy4YHOTO IIO3HAHUS,
HCIOJIB3YCMbIX B OHMOJIOTHH:
HaONIOZCHUST W ONHCaHUs
JKHUBBIX CHCTEM, IIPOLCCCOB H

SIBIICHUIA; OpraHuzali |
NPOBEICHUS  OMOJIOTUYECKOTO
IKCIICPUMEHTA, BBIJIBHKCHHS
THITOTE3, BBISIBJICHHSI
3aBUCUMOCTH MEXTY
UCCIICIYeMbIMH  BEIIMYMHAMH,
00BSICHEHUS MOJTYYCHHBIX
pe3yIbTaToB u
(bopMyIHpOBaHUSI BBIBOJIOB C
HCIIOJIb30BaHNUEM HAYYHBIX
MOHATHUH, TCOPHIA U 3aKOHOB;

c(hopMUPOBAHHOCTH yMEHUS
BBIJICIIATH CYIIIECTBEHHbBIE
NPU3HAKH  BHPYCOB,  KJIETOK
IPOKAPHOT u 9YKapHoT;
OJTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX ~OPraHU3MOB,
BUJIOB, OMOTeo1eH030B u
DKOCHCTEM; 0COOEHHOCTH
NPOIIECCOB OOMEHa BEIIECTB U
MIPEBPAIICHHSI SHEPIUU B
KJIETKE, ¢dboTocunTe3A,
TTACTUYECKOTO u
HHEPreTHYECKOTO oOMeHa,

XEMOCHHTE3a, MHTO3a, MeHo3a,
OIJIOJOTBOPEHUS, DPAa3BUTHUA U
Pa3MHOXKEHHS,
WH/IUBUYaJIbHOTO pa3BUTHS
opraHuszma (oHTOTEHE3),
O00opb0OBl 32  CYIIECTBOBAHUE,
€CTECTBEHHOT'O otOopa,
BU000pa30BaHus,
MIPUCTIOCOOTICHHOCTH
OpPraHu3MOB K cpejie OOUTaHus,
BIMSTHUS KOMITOHEHTOB
HKOCUCTEM, aHTPOIIOTEHHBIX
W3MEHEHUH B  DKOCHCTEMAax
CBOEH MECTHOCTH, KPYroBOpOTa
BENIECTB M TpEeBpalleHUE
sHepruu B Ouocdepe;
c(hopMUPOBAHHOCTH yYMEHUS
pemiaTb OMOJIOTHYECKUE 3a/1aUH,
COCTaBIIATh TCHOTHITNIECKHE
CXeMBbl  CKpeIlMBaHUS  JJs
pasHBIX THUIIOB HACJIEIOBAHUS
NPU3HAKOB Y  OpPraHM3MOB,




COCTaBIIAATh CXEMBI IIEpeHOCa
BEILIECTB u SHEPTUU B
sKocucTeMax (Lenu IUTaHMS,
TUIIEBBIC CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKa, aHaJIN3a U
UHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHMSI 32/1a4
npodeccuoHanbHOM
JESTEIIbHOCTH

B o0JacTH IEeHHOCTH
HAY4YHOTI'0 MO3HAHUSL:

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

- COBEPIICHCTBOBAHUE
SI3BIKOBOM MW YHTATEIILCKOM
KYJIbTYpbI KaK cpeacTBa
B3aUMOJICUCTBHUSA MEXIY
JIOJIbMU U TO3HAHUS MUPA;

- OCO3HaHHE LICHHOCTH
Hay4YHOU JIeSITEILHOCTH,
FOTOBHOCTH OCYIIECTBIISTh
MIPOEKTHYIO Hu
MCCIIEI0BATEIIbCKYIO
JIeATEIbHOCTh MHIANBUIYAIbHO
U B TPYIIIIE;

OBnajgeHue yHUBEpPCAIbHBIMU
y4eOHBIMU TI03HABATEIbHBIMHU
JEUCTBUSIMH:

B) padoTa ¢ unopmanmeii:

- BIIAACTh HaBBIKAMH
nosydeHus: uHGOpPMAIMH U3
HMCTOYHHKOB pa3HBIX THIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATL IMOUCK, aHAJIU3,
CHUCTEMATHU3alluIo n

MHTEpIIpeTaluio HUHpOpMaLuu
pasNMYHBIX BHJIOB U  (HopMm
MpeJICTaBICHHUS,

- co3laBaTb  TEKCThl B
pa3IMYHBIX dopmaTax c

Y4ETOM Ha3HA4YEHUs
uHpopMalMl M LeJNeBOH
ayJUTOpHUH, BBIOHpast
ONTHMAIIBHYIO bopmy
IPEJCTaBICHUS u
BU3YyalIU3aliH;

- OLEHHBATh JOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMAINH,
€€ COOTBETCTBHUE IPABOBBIM U

c(hOpPMHPOBAHHOCTH YMEHUH
KPUTHYCCKH OIICHUBATH
nHpopManu OHOJOTHYECKOTO
COJICpXKAHUA, BKJTIOYAIOIITYIO
NICEBJIOHAYYHBIC  3HAaHUS W3
pa3IMYHBIX HMCTOYHUKOB
(cpenctBa MacCCOBOM
uHpopManuy, Hay4yHO-
TIOITYJISIPHBIC MaTepHualbl);
WHTEPIPETHPOBATh  ITUYCCKHE
ACTICKTHI COBPEMEHHBIX
HCCIIEIOBAHUI B  OHOJIOTHH,
MEIUIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh J100aIbHBIC
IKOJIOTUYECKUE poOIeMbI

COBPEMEHHOCTH, (HOpPMUPOBATH
[0  OTHOUIEHHIO K  HUM
COOCTBEHHYIO TIO3UIIUIO;

c(OpPMHUPOBAHHOCTD yYMEHUIt
C03/1aBaTh COOCTBEHHBIE
MUChbMCHHBIC u YCTHBIC
COO0IIEHUS Ha OCHOBE
OMoJIOTHYECKOW HHPOPMAILIUH U3
HECKOJIBKUX HUCTOYHUKOB,
IpaMOTHO HCIIOJIb30BaTh

MOHSTUMHBIN anmapar GuoJorun




MOpaIbHO-ITHUYECKUM HOpMaM;
- HCHOJb30BaTh  CpPEACTBa
MH(OPMaLMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJOTMIl B pEIICHUU
KOTHUTHBHBIX,

KOMMYHHUKATHUBHBIX u
OpPraHW3alMOHHBIX 3a7ad ¢
COOIIOIEHUEM TpeboBaHUI
PrOHOMUKH, TEXHHUKHU
0e30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX M 3TUYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0€301acHOCTH;

- BJIQJICTh HaBBIKaMU
pacmo3HaBaHHWsT M 3allUTHI
uH(popMaluy,
MH(}OpMaLIOHHON

0€30IaCHOCTH JTUYHOCTH

OK 04. DddexruBHo
B3aUMOJCHCTBOBATh u
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

- 'OTOBHOCTb K CaMOpPa3BUTHIO,

CaMOCTOATCIbHOCTHU u
CaMOOIIPCACIICHHUIO,
-OBJIaJICHHUC HaBBIKaMU

yueOHO-HCCIIeI0BATENbCKOMH,
IIPOEKTHOM M COLMAIBHOMN
JIeSITEILHOCTH;

OeBjaaaenue
YHHMBEPCAJIbHbIMHA
KOMMYHHKATUBHBIMH
JeliCTBHSIMU:

0) coBMecTHast
JAeATEJIbHOCTD.

- MOHHMATh M HCIIOJIH30BaTh
MpEUMyIleCTBA KOMAaHAHOW U
WHIUBUAYAIbHON pabOTHI;

- IPUHUMATh LEIH COBMECTHOU
JESATEIbHOCTH,
OpraHU30BbIBaTh u
KOOPJAMHHUPOBATH JIEUCTBUS MO
€¢ IOCTHIKCHUIO. COCTaBJIATH
IJIaH JIEUCTBUM, PaCIpEaesaTh
poiM ¢  y4eTOM  MHEHHI

YYaCTHUKOB 00CyX/1aTh
pe3ynbTaThI COBMECTHOM
paboThI;

- KOOPJIUHUPOBATH "

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

- OCYIIECTBJISATh ITO3UTHUBHOE

npuodpereHue OTIbITa
MIPUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOTO TIO3HAHMS,
UCIIOJIb3YEMBIX B OHOJIOTHU:
HAOMIO/IEHUsT M ONHCAHHS
JKUBBIX CHCTEM, IIPOIIECCOB U

SIBJICHUH; OpraHuzaluu  u
MpOBEAEHUSI  OMOJOTUYECKOIrO
JKCIIEPUMEHTA, BBIJIBHOKCHHUS
THUIIOTE3, BBIIBJICHUA
3aBHCHUMOCTH MEXIY
HCCICAYEMBIMHA BE&JINMYMNHaAMU,
00BsICHEHUS MOJIyYEHHBIX
pe3yIbTaToB "
(GbopMyIMpOBaHUS BBIBOJAOB C
HCII0JIb30BaHNEM Hay4YHBIX

MIOHATUM, TEOPUI U 3aKOHOB




CTpaTeTuyecKoe TOBEACHUE B
paSJ'H/I‘IHbIX CHTyaHHHX,
MPOSIBJIATE ~ TBOPUYECTBO |
BOOOpaKeHUe, OBITh
WHULMATHBHBIM

Osaanenue
YHHBEpPCAJIbHbIMH
peryasiTUBHBIMH
JeHCTBUSIMH:

) NIPUHSTHE ce0sl M JAPYrux
JIoen:

- [pPUHUMATh MOTHBBI U
apryMeHThl APYTUX JIOAeH npu
aHaJIn3e pe3yabTaToOB
JESITEIIbHOCTH;

- Hpu3HaBaTb CBOC IpaBO U

npaBo JIpyrHX JIIOJEH Ha
OIINOKH;
- pa3BHBaTh  CIOCOOHOCTH

INOHUMaTb MHUpP C TO3ULUH
JPyroro 4ejioBeka

OK 07. CopeiicTBOBaTh
COXPaHEHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO NEHCTBOBATH
B Upe3BbIYaHBIX
CUTYaIUAX

B o6.1acTH 3K0/10TrHYECKOTO
BOCIIMTAHMSA:

- c(hopMupoBaHHOCTH
9KOJIOTUYECKOU KYJBTYpHI,
MMOHUMaHHE BIIASTHUSI
COIIMAIbHO-3KOHOMUYECKHUX
MpPOLECCOB  HA  COCTOSIHHE
NPUPOAHOM U COLUAIBHOU
cpenbl, OCO3HaHUE
rI100aIbHOTO XapakTepa
AKOJIOTMYECKUX MPOOiIeM;

- MJIaHUPOBAHUE u
OCYILIECTBJICHUE JICUCTBUUA B
OKpYXKarollle cpesie Ha OCHOBE
3HaHUs LEeJIed YCTOMYUBOIO
pPa3BUTHS YEIIOBEUECTBA;
AKTHBHOE HEIpUsATHE
JIEUCTBUM, TPHUHOCAIINX BpeEL
OKpY’Kalolllei cpene;

- YMEHHME TPOTHO3UPOBAThH
HEOIaronpusITHbIE
AKOJIOTUYECKHE  TOCIEACTBUS
NPEAIPUHUMAEMBIX JIEVCTBUM,
MpeaoTBpaIiaTh ux;

- pacimmpeHue OTbITa
JIEATEILHOCTH 3KOJOTUYECKOM
HaIpaBJIEHHOCTH;

- OBJIAJICHUE HaBBIKAMH
yueOHO-UCCIIeI0BATENLCKOH,
MPOEKTHOM H  COUHUAIBHOU
JIeATETbHOCTH

c(hopMUPOBAHHOCTH yMEHUS
MPUMEHSTH MOJIyYeHHBIE 3HAHUS
IS 00BICHEHHUS
OMOJIOTUYECKUX TPOIECCOB U
SIBJICHUH, JUISt TPHHSITHS
MPaKTUYECKUX  pEIICHUH B
IMOBCEAHEBHON JXU3HH C IICIBIO
obecreueHust 0e30IMacHOCTH
CBOCTO 37I0POBBbS M 3JI0POBBS
OKPYXKAIOIIHX TOZIEH,
coOoIeHHsT 37J0pOBOTO o0Opaza
)KU3HU,  HOPM  TPaAMOTHOTO
MOBEICHUSI B  OKpYXKarouien
MPUPOAHON cpele; MOHUMAaHHe
HEOOXOJIMMOCTH HMCIIOJIb30BAHUS
JIOCTHKEHU I COBPEMEHHOMN
OMOJIOTUY ¥ OMOTEXHOJIOTHH ISt
paroHaIbHOTO
MPUPOIONONB30BaAHUS




B pesynbrare ocBOEHHUS MporpaMMbl y4eOHOTO MpeAMETa pean3yeTcsl IporpaMma BOCIHMTAHUS,
HarpasiIeHHas Ha (POPMUPOBAHUE CICAYIOIINX JTUIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 9 CobGnrofaroniuii ¥ mporaralupyomui IpaBuia 310pOBOro U 0€30MacHOTO 00pa3a KU3HH,
CIOpTa; MPEAYNPEXJAMMI  TUO0 MPeoJoJeBAOMMN  3aBUCHMOCTH  OT  aJIKOrojisi, Tabaxa,
MICUXOAKTUBHBIX BEIECTB, a3apTHHIX Urp U T.A. COXpaHSAIOMUN NCHUXOJIOTMYECKYI0 YCTONYHMBOCTH B
CUTYAaTUBHO CIIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYAIUSX.

JIP 23 Ilony4enre 00ydaromMMKIC BOZMOXXHOCTH CAMOPACKPBITHS U cCaMOpeaTu3alus JJMIHOCTH.

JIP 30 [lonumarommii CyIIHOCTh W COIMAJbHYIO 3HAYMMOCTh CBOEH Oynymieil mpodeccuw,
MPOSIBJISIFOIINNA K HEW YCTOMYMBBIA UHTEPEC.
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI Ooném B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.U.
O0BEM 00pa3oBaTeJIbHOM NPOrPaMMbI Y4eOHOM TN CIUTIIUHbBI 72
B T.U.
OCHOBHOe coJiep:KaHue 52
B T.U.
Copepxanne yaeOHOro MaTepuana 38
NPAKTUYECKUE 3aHATUS 12
J1a00paTOPHBIC 3aHIATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHNE 12
B T.U..
TEOpeTu4YecKkoe o0yueHue 2
MPAKTUYECKHUE 3aHSATHSI 8
J1a00paTOPHBIE 3aHIATHS 2
KourtpoJibHasi padoTa 6
IIpomexyTouHas arTtecTauus B gopme 2

ouggpepenyuposannozo 3auema (2 cemecTtp)
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2.2 TemaTn4yecknii miad u coaepxkanue yueonou nucuuniannabl OY .13 BUOJIOT'UA

dopmMupyemblie
KOMIIeTeHIIHH
HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, MIpakTUu4YecKue M JadopaTopHble 3aHITHSA, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4acos JIMYHOCTHBIE
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 OTPACiH OUOJOTMYECKHX 3HaHWM. CBs3b OHOJIOIMU C JAPYTHMMH HayKaMu: OHOXUMHUS, 2 JIP 23, JIP 30
Hayka. O0masn ouodusuka, 6buonuka, renoreorpadus u Ap. Ponb u Mecto Guonoruu B GopMHUpOBaAaHUHN COBPEMEHHOMN
XapaKT€PpUCTHKA HAayyHOW KapTUHBI MHpa. YPOBHM OpraHu3aluu XuBoil marepuu. OOuias XapakTepUCTHKA >KU3HU,
KU3HU CBOMCTBA JKUBBIX CUCTEM. XUMHYECKUH COCTAB KIIETOK
Tema 1.2. Coaep:xanue yueOHOT0 MaTepHaJia 6 OK 01, OK 02,
CrtpykTypHO- Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIC MOJIOKEHUS COBPEMEHHOMU 2 OK 04, JIP 23,
(pynxuuonanbHas KJIETOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHYECKHH. JIP 30
OpraHu3anms OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE NpPOKapHOTHUECKON KieTku. CTpoeHue
KJIETOK syKapuoTHueckoil kinetku. Hekierounsle popmbl )kU3HU (BUpYCHI, OakTeprodarn)
JlabopaTopnasi paGora Nel 2
CrtpoeHue KJIETKH (pacTeHHUs, )KUBOTHBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHMS (Kpaxmas, KapOTHHOUIBI,
XJIOPOTIJIACTBI, XPOMOILJIACTHI)
IIpakTnyeckoe 3ansitue Nel 2
Bupycuble u OakrepuanbHble 3aboneBanHus. OOmMe NPUHLUIBI HCIOIb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.
Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayue, NOO20MOBIEHHbIX NO NEPEeYHI0 UCMOUYHUKOB,
PEKOMEHO0BAHHbIX npenodasamenem
Tema 1.3. Coaep:xanue yueOHOro MaTepHaJia 4 OK 01, OK 02,
CrpykTypHO- Xpomocomuass Teopust T. Moprana. CrpoeHune XpoMocoM. XpOMOCOMHBIH HabOp KIETOK, 2 JIP 23, JIP 30
(pyHKUMOHAJIbHBIE | TOMOJIOTHYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIUIOWIHBIA U JUIUIOWAHBIA Habop. HyxinenHoBble
paxTopsnl kucinotel: JIHK, PHK HaxoxaeHue B KIeTKe, X CTpoeHHWEe M (yHKUMH. MaTpuyHble MpoIecchl B




HACJIEACTBEHHOCTH | KJIETKE: peluIMKanus, OuocuHTes Oenka, penapanus. ['eHeTH4ecKkuil KoJ1 M €ro CBOMCTBa
IIpakTH4eckoe 3ansaTue Ne2 2
Pemienue 3a1au Ha onpeeneHue nocae10BaTeIbHOCTH HyKJICOTH 0B, aMUHOKHUCIIOT B HOPME U B Clly4yae
MU3MEHEHUS NI0CIIEI0BAaTEIbHOCTH HyKIIeoTua0B JJHK
Tema 1.4. Coaep:xaHue yueOHOro MaTepHaJia 2 OK 02, JIP 23,
OO0MeH BewecTB H [Tonstne MeTaboMM3M. ACCUMWIISIIMA M JUCCUMWIALUS - JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa 2 JIP 30
NnpeBpalIeHue BEIIIECTB: aBTOTPO(HBI H reTepoTpodHbI, a’poOHBIH W aHa’poOHBIM. [lmacTuyeckuii oOMEH.
JHEPrHH B KJIeTKe DoTtocuHTE3. XEMOCHHTE3
Tema 1.5. Coaep:xaHue yueOHOro MaTepHaJia 2 OK 02, OK 04,
KU3HEeHHBIH UK Krnerounsiii 1uki, ero mepuoabl. MUTO3, €ro CTaJud U MPOUCXOJIINE MpoIecChl. bruonorndyeckoe 2 JIP 23, JIP 30
KJIeTKH. MuTO03. 3HaueHue wmuTo3a. Meio3 u ero craguu. I[loBemenue xpomocoM B Meio3e. Kpoccunrosep.
Meiio3 bronornyeckuii cMbICI Me03a
KonTtpoibHasn MonexkyJsipHbIN ypOBEHb OPraHU3aLUU KUBOTO 2
pabora
Pa3nen 2. Ctpoenue u GpyHKUMH Opranusma (Bcero) 20
(14+6)
Pa3nen 2. Ctpoenne u pyakuuu opranusma (1 cemectp) 14
Tema 2.1. Crpoenue | Cogep:kaHue yueOHOro MaTepuaJia 2 OK 02, OK 04,
opraHusma MHOrokaeToYHble OpraHu3Mbl. B3anMOCBSI3b OpPraHoB M CHUCTEMBl OpPraHOB B MHOT'OKJIETOYHOM 2 JIP 23, JIP 30
opranusMe. ['oMeocTas opraHnu3ma M ero nojJiepkKaHue B MpolLecce KU3HEIeATeIbHOCTH
Tema 2.2. ConeprxaHue y4e0HOro MaTepuasa 2 OK 02, JIP 23,
DopMbl @®opMmbl  pa3MHOXKEHHsSI oOpraHu3sMoB. becnosmoe u monoBoe pa3MHOkeHue. Bunpel Oecnonoro 2 JIP 30
Pa3MHOKeHUs pasmHOoxkeHus. IlonoBoe pa3smHoxeHue. [‘ameroreHe3 y >KMBOTHbIX. CrepmMaToreHe3 M OOrEHEs3.
OPraHHu3MOB CrtpoeHne moJoBbeIX KIeToK. OMIoq0TBOpEHHE
Tema 2.3. Copepxanue yueOHOIro MaTepuaJa 2 OK 02, OK 04,
OnTorenes WnauBuayaibHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 U ero craauu. IloctaMOpruoHanbHbIM NEepUo. 2 JIP 23, JIP 30
pacTeHuii, Craguu mocTSMOpPHOHANIBHOTO PAa3BUTUS Y KMBOTHBIX M deloBeka. [IpsiMoe W HempsMoe pa3BHUTHE.
KMBOTHBIX H buonornueckoe ctapenue u cMepTb. OHTOT€HE3 PaCTEHUI
Yye10BeKa
Tema 2.4. Conep:xanue yueOHOTro MaTepHaJia 4 OK 01, OK 02,
3aKOHOMEpPHOCTH OCHOBHBIE TOHATHSI TE€HETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHbl [. Menzaens 2 OK 04,
HACJIeJOBAHUA (MOHOTMOpPUIHOE U NOJUTUOPHUIHOE CKpenBaHue). BzanMmopaeiicTBre reHoB JIP 23, JIP 30
IIpakTHyeckoe 3ansaTue Ne3 2




Pemrenne 3aaa4 Ha OoImpCaAcICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU MOHO-,
Ju-, HOJII/IFI/I6pI/II[HOM U  aHaJIM3HUPYIOUICM CKPCIIMBAHWH, COCTABJICHUC TCHOTUIIMYCCKUX CXEM
CKPCHIMBAHUA

Tema 2.5. Copnepxxanue yuyeOHOIo MaTepuaJa 4 OK 01, OK 02,
CuernieHHoe 3akonbl T. Moprana. CiensieHHOE HaclieloBaHWE TE€HOB, HapylleHue ciervieHus. HacnemoBanue 2 JIP 23, JIP 30
HacJieJ0BaHHue MIPU3HAKOB, CIICTVICHHBIX C MOJIOM
NPU3HAKOB IIpakTuyeckoe 3ansaTue Ned4 2

Pemienne 3amau Ha ompejeneHHe BEPOSITHOCTH BO3HUKHOBEHUS HACIEACTBEHHBIX MPU3HAKOB IpHU

CIICTUICHHOM HACJIEIOBAaHUH, COCTaBJICHUE TeHOTUITMYECKHUX CXEM CKPEIIUBAHUS

2 cemecmp 40

Pasnen 2. Ctpoenne u gyHKUIMHU Opranusma (2 cemecrtp) 6
Tema 2.6. Coaep:xanue yueOHOro MaTepHaJia 4 OK 02, OK 04,
3aK0OHOMEPHOCTH N3MeHYnBOCTh TPU3HAKOB. BHIBI W3MEHUYMBOCTH: HACJIEACTBEHHAss W HEHACJICICTBEHHAs. 3aKOH 2 JIP 23, JIP 30
H3MEHYUBOCTH TOMOJIOTHUECKUX PSIOB B HaciencTBeHHOW u3meHunBoctu (H.M. BaBuioB). MyranumonHas Teopus

M3MEHYMUBOCTH. Buapl MyTaluii 1 npuYnHbl UX BO3HUKHOBeHUs. KapuoTum yenoBeka. HaciencrBennbie

3a0oneBaHusl 4eloBeka. ['eHHbIE W XPOMOCOMHBIE 0OJe3HU 4YelloBeka. bone3sHu ¢ HaclieqCcTBEHHON

MPEAPACIIONOKEHHOCTRI0. 3HAUYE€HWE MEAMIIMHCKONW TE€HETUKH B MPEJOTBPAICHUH U JICYCHUHU

TeHETUYECKUX 3a00JIeBaHMI YelIoBeKa

IpakTuyeckoe 3ansaTue NeS 2

Pemenne 3amau Ha omnpeneneHue TUNAa MYTAalMM IpPU TEpelade HaACIEACTBEHHBIX MPU3HAKOB,

COCTaBJICHHE TEHOTUITUYECKUX CXEM CKPEIIMBAHUS
KonTpoabnasn Crtpoenue u GyHKIIMH OpraHu3Ma 2
pabora
Pasnen 3. Teopusi 3Bo/1onnu 6
Tema 3.1. Uctopusi | Coaep:kanue yueOHOro MaTepuaJia 2 OK 02, OK 04,
IBOJTIOIIHOHHOI0 [Tepsbie sBomounonHble koHuHenuuu (K.b. Jlamapk, XK.JI. broddon). DBomronuoHHas Teopus 2 JIP 23, JIP 30
y4eHus. Y. JapBuHa. CuHTETHUYECKAs TEOPHUS IBOIIOLNN U €€ OCHOBHBIE ITOJIOKEHHUS.
Muxkpo3Bosonus MuxkposBomtouus. Ilomynsiiust kak 53JIeMeHTapHash €IMHULIA D3BOJIOLMH. |'€HeTHYeCKHe OCHOBBI

SBOJIIOIMM. DJeMeHTapHble (akTopbl 3BoONMH. EcTecTBeHHBI 0TOOp - HampaBisirOIMi (akTop

sBoIoIIMU. Buoobpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIHH
TeMma 3.2. Coaep:xanue yueOHOro MaTepHaJia 2 OK 02, OK 04,
Maxkpo3BoJironusi. MakposBomonus. dopMbl ¥ ocHOBHbIe HampasieHuss Makpossomonuu (A.H. Cesepuos). Ilytu 2 JIP 23, JIP 30

Bo3nukHoBeHME U

JOCTH>KEHUs Onosoruueckoro nporpecca. CoxpaneHue 6Mopa3zHooOpasus Ha 3emIe.




pa3BHUTHE KU3HH HA
3emuie

I'unoTe3sl M TEOpUM BO3HUKHOBEHUS >KM3HM Ha 3emiie. IlosiBlIeHHME MEpPBBIX KIETOK W MX 3BOJIOLUA.
IIpokapuoTrel ¥ 3yKapuoThl. IIpOMCXOKIEHME MHOIOKIETOYHBIX OPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX IIapCTB 9YKapuoOT

Tema 3.3. Conepixanue y4eOHOro MaTepuasa 2 OK 02, OK 04,
IIpoucxoxnenne AHTponoJsiorusi — Hayka o yenoBeke. CHcTeMaTndecKkoe IMojoKeHrne 4esnoBeka. CXOICTBO U OTINYUS 2 JIP 23, JIP 30
1€10BCKA — 4eJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIIOLHS COBPEMEHHOTI'O YEIOBEKa.
aHTpoIoreHes YenoBeueckne pacbl M HMX €IMHCTBO. Bpems M myTu pacceleHusi 4YeloBeKa I10 IIJIAHETe.

[Tprcrioco0IEeHHOCTh Y€I0BEKa K pa3HbIM YCIOBHSIM CPE/IbI
Paszaea 4. Dxojiorus 18
Tema 4.1. Conep:xanue yueOHOT0 MaTepHaJia 2 OK 01, OK 02,
JKoJI0rH4YecKHe Cpenpl oOWMTaHUS OPraHU3MOB: BOJHAs, HA3EMHO-BO3JYIIHAs, MOYBEHHAs, BHYTPHOPTaHW3MEHHAs. 2 OK 07, JIP 23,
(dakTopel M cpeabl | OU3HKO-XUMHUECKUE OCOOCHHOCTH Cpell OOWTaHWsI OpraHu3MOB. I[IpHCIOCOONECHHSI OpraHU3MOB K JIP 30
KH3HH JKU3HH B pasHbix cpenax. [lonstue skomormyeckoro Qakrtopa. Kiaccuduxamus 3K0IOrHYECKUX

¢axTopos. [IpaBuno munumyma 0. JInbuxa. 3akon TonepantHoct B. Hlendopna
Tema 4.2. Coaep:xxanue yue0HOro MaTepHaJia 4 OK 01, OK 02,
Honyasumus, DKOJIOTMYECKasi XapaKTEePUCTHUKA BUAA M MOIMYJISUUU. DKOJIOTMYECKas HUIIA BUJA. DKOJOTMYECKHE 2 OK 07, JIP 23,
cooduiecTBa, XapakTepucTHKH monyisanud. CooliecTBa u IKOCUCTEMBI. bHOIeHo3 1 ero crpykrypa. CBs3u MexIy JIP 30
IKOCUCTEMBbI opranu3MamMu B OuorieHo3e. CTPYKTypHbIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI,

peayueHTsl. KpyroBopot BeniecTs ¥ MOTOK SHEPruu B 3kocucteMe. Tpoduueckne ypoBHU

IIpakTuyeckoe 3ansaTue Ne6 2

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUIl MO NEPEHOCY BEIIECTBA M JHEPrUU B

HKOCHUCTEMAX C COCTaBJIEHUEM TPO(UUECKUX Lieneil 1 mupamMul 6MoMacchl U SHEPTuu
Tema 4.3. buocdepa | Cogep:xxkanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
- ri100aJabHast buocepa — xuBasg obGomouka 3emnu. PasButne mnpenacraBneHuii o Ouochepe B Tpymax B.M. 2 OK 07, JIP 23,
IKOJIOTHYecKast Bepnaackoro. O6sactu 6uocgeps! 1 ee KOMIOHEHTHI. JK1Boe BemecTBo Ouocdepsl U ero QyHKINH. JIP 30
cucTemMa 3aKOHOMEPHOCTH cylecTBOBaHUs Ouocdepsl. OcobeHHOCTH OHOChephl Kak II00albHONW IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemectB M OHOr€OXMMHUYECKHE LIUKIIBI.

I'no6anbHbIE 9KOJOTHYECKHE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Biusinue | Cojep:kanue yueOHOro MaTepuaJia 4 OK 01, OK 02,
AHTPONOTreHHBIX AHTpONOreHHbIe BO3ACUCTBUS Ha Onocdepy. 3arps3HEHUs Kak BHJ] aHTPONOT'€HHOTO BO3JEHCTBHSL. 2 OK 04, OK 07,
(¢axTopos Ha AHTpOIOTeHHbIe BO3JeHCTBUS Ha aTMmochepy. BoszneiictBus Ha ruzpochepy. BosgeiictBus Ha JIP 23, JIP 30
onocdepy autocdepy. AHTPOIIOTeHHbIE BO3/ICHCTBHS HA OMOTHYECKHE COOOIIECTRA.

IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHaILHO-OPUEHTHPOBAHHOE) 2




OTX0/bI NPOU3BOJCTBA

Tema 4.5. Biusanue | Copep:kanue y4eOHOro MarepuaJia 4 OK 02
COLMAJIBLHO- 310poBbE U €ro cocrapisromue. GakToppl, NOJOKUTEIBHO U OTPULATEIBHO BIUSIOIIME HA OPraHU3M 2 OK 04
IKOJIOTHYECKUX yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JICWCTBUII Ha 370pPOBbE YEJOBEKa (AIEKTPOMArHUTHBIE MOJI, OK 07
(axTopos Ha ObITOBasi XUMUSI, U30BITOYHBIC IIIYMBI, pagualus U T.1.). AanTanus opraHu3Ma 4eioBeka K (paktopam [IK 4.1
310pOBbE YeJI0BeKa | oKkpyxkKaromei cpeapl. [IpunHiunsl GopmupoBaHus 310poBbecOeperamomero mnopeaeHus. Ousnveckas JIP9

AKTHUBHOCTb M 3JJ0POBbE. BHOXMMUYECKHE aCIIEKThl PAIMOHAIBHOTO MUTAHUS JIP 23

JlabopaTopnasi paGora Ne2 (mpogeccHOHAJIBLHO-OPHEHTHPOBAHHOE) 2 JIP 30

YMcTBeHHas pabOTOCIIOCOOHOCTH
KonTpoabnas TeopeTnueckre acieKThbl SKOJIOTHU 2
pabora

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHMe MPUKJIAJTHOTI0 MOLYJIsl)

Pa3nen 5. buoJyiorus B s;KU3HH 8 OK 01, OK 02,
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 04, JIP 23,
Buorexnonoruu B buortexHonorust kak Hayka W npous3BoAcTBO. OCHOBHBIE HAINPABJIEHUSI COBPEMEHHOW OMOTEXHOJIOTHH. 2 JIP 30
JKH3HHM KaK10T0 Metoasl 6uorexHomoruu. OOBEKTH OMOTEXHOJNOTHUU. ITHKA OHMOTEXHOJIOTMYECKUX M TeHETHYECKHX

sKcniepuMeHToB. I[lpaBmima momcka W aHanm3a OHMOAKOJIOTHMYECKOW HHMOPMAIMH W3 Pa3IHYHBIX

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MAacCOBOW HH(OpPMAIMH, CETh

WurtepHet u npyrue)

IpakTuueckoe 3ansaTue Ne8 2

Kelicbl Ha aHanmu3 MHQOpPMaLMM O HAayYHBIX JOCTHXKEHHUSX B 00JacTU T€HETHMYECKHUX TEXHOJIOTHH,

KJICTOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.
Tema 5.2. Conep:xanue yueOHOTro MaTepuaJia 4 OK 01, OK 02,
buorexHogoruu B IIpakTuyeckoe 3ansiTue Ne9 4 OK 04, JIP 23,
npoMbinuieHHocTH | Kelicel Ha aHanu3 nHGOpMaLKy O Pa3BUTHUN IPOMBILIUIEHHBIX OMOTEXHOJIOTUI JIP 30
IIpomexyTouHas aTTecTanus N0 JUCHUILUINHE: T dEepeHIINPOBAHHbBIN 3a4eT 2
Bcero: 72




3. YCJIOBUSI PEAJIN3AIIAU ITPOTPAMMBI YYEBHOM JUCIIUJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHnI0

YueOHas TUCIUIUTNHA peaTnu3yeTcs B yueOHOM KabuHeTe 0e30MacHOCTH JKU3HEACITeIbHOCTU U
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

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

O6opynoBanue y4eOHOT0 KaOMHETa:

— TI0CAJ0YHbIE MECTA MO KOJIUYECTBY 00YUaIOIINXCS;

— pabouee MECTO MpernoaBaTes;

— METOAMYECKHE MaTePUAIIBI IO JUCIUIUIAHE.

TexHuueckue cpenacTBa oO0ydeHHss pabodero Mecra NpenojaBaTelisi: KOMIBIOTEPHOE
000py/IOBaHUE, COOTBETCTBYIOIIEE COBPEMECHHBIM TPEOOBaHMSAM OE30MACHOCTH W HaAEKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(DYHKIIMOHAIBHOTO KCIIOJIb30BaHMs KaOMHETa C IEINbI0
U3y4YCHUS YUeOHOTr0 MpeaMeTa, MyITbTUMEIHIHOE 000pyI0BaHUe (IPOCKTOP M MPOCKIIMOHHBIN YKpaH
WA MHTEPAKTHBHAs JIOCKA), JIOKAIbHAs CETh C BBIXOIOM B Internet.

HauMeHoBaHME CHENMAIBLHOTO IOMEINCHHS: Yy4eOHas ayauTopusl sl HpPOBEICHUS
NPaKTUYCCKUX 3aHITUN, TPYIIOBBIX KOHCYJIbTAIUN, WHIWBHIYaJIbHBIX KOHCYJbTAIMHA, TEKYIIETO
KOHTpPOJIS, TPOMEKYTOYHOM aTTECTAllMH, OCHAIICHHAass OO0OpYyJIOBAaHHEM M TEXHHYCCKUMH
CpelcTBaMu OOYYCHHUs, a TAK)KE€ YHUTAIBHBIA 3aj, MOMEIICHUE IS CaMOCTOSTEILHOW pPaboOThI, C
noctynoM k cetn «Muteprer» u DMOC. OcHallleHHOCTb: KOMIUIEKT y4eOHOM meOenu, HOYTOYK,
MPOCKIIMOHHOE 000pYA0BaHKE (MYIbTUMEIMUHBIA IPOSKTOP U 3KpPaH).

3.2. UnopmannonHoe odecnevyenne peajusanum NporpamMmbl

Jlnst peanmzanuy mporpaMmbl OMOIMOTEYHBIH (HOHT 00pa30BaTeIbHON OpraHU3alnU TOJIKECH
UMETh T[eYaTHbIE W/WIM DIEKTPOHHbIE oOpa3oBaTelbHble W  HH(POPMAIMOHHBIE PECYPCHI,
peKOMEHIyeMbIE AJIs UCII0JIb30BAHUS B 00pa30BaTEIbHOM IPOIIECCE.

3.2.1 OcHOBHBIC HCTOYHHKH:

Apsirun B.H. buonorus: Mockaa: NznarenbctBO | [DnEKTPOHHBIN pecypc]
y4eOHUK u | FOpaiit, 2023. — 378 c. —
npaktukym s | (IlpodeccuonansHoe
CpeaHero o0Opa3oBaHue).
npoeCCHOHANIBH | PEKUM JIOCTYTIA:
oro obpasosanms | https://urait.ru/bcode/511618

Apsirun B.H. buonorus. Mockaa : NznarenbcTBO | [DnEKTPOHHBIN pecypc]
basosbiit u | FOpaiit, 2023. — 380 c. —
yrI1yOJICHHBIN (OO61eobpazoBaTebHBIN
ypoBHu: 10—11 | nukdm).
KJIACChl : YUYEOHHK | PEKUM
JUTSL cpennero | nocrymna: https://urait.ru/bco
ob6mero de/530646
o0Opa3oBaHMs

3.2.2 JIonoJHUTEIbHbI€ HCTOYHUKH

3axapos B.b. buonorus. MockBa: Pycckoe cnmoBo, | [D7eKTpOHHBIN pecypc]|
bazoBsrii 2020 // OBC AitbOykc -
ypoBeHb.  10-11 | Pexxum JOCTYyIIA: JUTSL
KJ1acc: y4eOHUK aBTOPH3. MOJIb30BATENEH.

Jlanmutikasi, T. B. | buonorwus. Mocksa: N3narenbctBO | [DNEKTPOHHBIN pecypc]
Tector : yuebOnoe | FOpaiir, 2023.— 40c.—
nocobwue st | (ITpodeccrnonansroe
CpeaHero oOpa3oBaHue).
poeCCHOHATIFH | PEKUM JIOCTYTIA:
oro obpasoBanus | https://urait.ru/bcode/519715



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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O ITPEJIMETA

KoHTpons ¥ oIeHKa pe3yabTaTOB OCBOCHHS Y4YEOHOTO MpenMeTa pacKphIBalOTCS Yepes
JMCIATUTMHAPHBIC Pe3yJbTaThl, HANpPaBICHHbIE Ha (OPMHPOBAHUE OOIIUX KOMIETECHIMH 10
paszienaM U TeMaM Coep KaHusl y4eOHOro MaTepuara.

[TpomexyTounas arrectanus B popme TuQPepeHIIMPOBAHHOTO 3a4YeTa.

Oomasi/npodeccuoHanbHast

KOMIIeTeHIINA, IHIYHOCTHBIE Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
pe3yabTtatsl (JIP)
OK 01, OK 02, JIP 23, JIP 30 | Tema 1.1. buonorus xkak | DpoHTanbHBII ONpOC

HayKa. Oo6mas
XapaKTEPUCTHKA KU3HU
OK 01, 0K 02, OK 04, JIP 23, | Tema 1.2. CrpykrypHo- | OneHuBaemasi  JUCKyCCHSL IO
JIP 30 byHKIIMOHATbHAS BOIIPOCaM JIEKLIUU
OpraHu3aIys KJIETOK Brinonnenue u 3aIuTa
nabopaTopHO PabOThI
[IpakTueckoe 3aHATHE.
[IpencraBienue YCTHBIX
COOOIIEHUH C  Ipe3eHTalUEH,
MOJATOTOBJICHHBIX TI0 TEPEYHIO
HUCTOYHUKOB, PEKOMEHJIOBAaHHBIX
MpenojaBaTeneM
OK 01, OK 02, JIP 23, Tema 1.3. CrpykrypHo- | @poHTaNBHBINH ONPOC
JIP 30 dbyHkoHanbHble ¢akTopsl | [IpakTuueckoe 3aHsATHE
HACJIEICTBEHHOCTHU
OK 02, JIP 23, JIP 30 Tema 1.4. O6meH BeniecTB U | DpOHTAIBHBINA OIIPOC
MpEeBpalleHHe JdHEPTUU B
KIIETKE
OK 02, OK 04, JIP 23, JIP 30 | Tema 1.5. JXusHenusii | OOcyxacHUE 1o BOTIPOCAM
MUK~ KIEeTKA.  MUTO3. | JIeKINH
Meiio3
OK 02, OK 04, JIP 23, JIP 30 | Tema 2.1. Crpoenne | OuenuBaemas IUCKyCCUs
opraHusma
OK 02, JIP 23, JIP 30 Tema 2.2. ®opmbl | @poHTaNBHBIN ONPOC
Pa3MHOKEHUS OPTaHU3MOB
OK 02, OK 04, JIP 23, JIP 30 | Tema 2.3. Ownrorenes | TectupoBaHue
pacTeHuid, IKHUBOTHBIX U
YyeJloBeKa
OK 01, OK 02, OK 04, JIP 23, | Tema 2.4. 3akoHoMepHOCTH | DpOHTAIBHBIN OMPOC
JIP 30 HacJIeqOBaHUsI TectupoBanue
[TpakTuyeckoe 3aHaTue
OK 01, OK 02, JIP 23, JIP 30 | Tema 2.5. Cuemnennoe | TectupoBanue
HACJICIOBaHNE MPU3HAKOB [TpakTdeckoe 3aHaTHE
OK 01, OK 02, OK 04, JIP 23, | Tema 2.6. 3akoHoMepHOCcTH | TecTupoBanue

JIP 30 U3MEHYUBOCTH IIpakTHueckoe 3aHsTHE
OK 02, OK 04, JIP 23, JIP 30 | Tema 3.1. Hcropus | @pOoHTAIBHBIN ONPOC
DBOJIIOLIUOHHOTO  YYE€HHS.
MukposBomtonus

OK 02, OK 04, JIP 23, JIP 30

Tema 3.2. Makpo3BOdIOLHUS.
Bo3HuKHOBEHUE U pa3BUTHE

OI_[CHI/IBaeMa}I AUCKYCCH




’)KU3HU Ha 3eMie

OK 02, OK 04, JIP 23, JIP 30

Tema 3.3. IlpoucxoxaeHue
4eJI0BeKa — aHTPOIIOTeHE3

@pOHTAIIBHBIN OIIPOC

OK 01, OK 02, OK 07, JIP 23, | Tema 4.1. Oxomoruueckue | TectupoBaHue
JIP 30 (haKTOpBI U CPebl KUZHH
OK01,0K 02, 0K 07, JIP 23, | Tema 4.2. Ilonymsuus, | [Ipaktuueckoe 3aHsitue
JIP 30 COO0O0IIIeCTBA, DKOCUCTEMBI
OK 01, 0K 02, OK 07, JIP 23, | Tema 4.3. buocdepa - | OnieHuBacmasi TUCKYCCHS
JIP 30 riiobanbpHas JKoJIoruveckas | TectupoBaHue
cHucTeMa
OK 01, OK 02, OK 04, OK 07, | Tema 4.4, Bnusuaue | TectupoBanue
JIP 23, JIP 30 aHTpororeHHsix (akropos | [IpakTuueckoe 3aHsTHE
Ha Ouocdepy
OK 02, OK 04, OK 07, JIP 9, | Tema 4.5. Biusnue | OuennBaemasi JucKyccus

JIP 23, JIP 30

COLIMAJIbHO-3KOJIOTMYECKHUX
dakTopoB Ha  370pOBbHE
4eJl0BeKa

BrimonHenue nabopaTropHOit

paboThI

OK 01, OK 02, OK 04, JIP 23,
JIP 30

Tema 5.1. buorexnoinoruu B
JKU3HU KaXXI0TO

Brinonnenune xeiica Ha aHaiaul

uH(popManuu 0 Hay4HBIX
JOCTHXKEHUSIX B obnactu
TE€HETUYECKUX TEXHOJIOT U,
KJIETOUYHOM UH)XEHEepUH,
MUIIEBBIX OMOTEXHOJIOTHH,
Ipe/cTaBiIeHNe pe3ynbTaToB

pelIeHUs KEeCOB

OK 01, OK 02, OK 04, JIP 23,
JIP 30

Tema 5.2. buorexHonoruu B
MPOMBIIIEHHOCTH

BrimonHenue keiica Ha aHanu3
uHpopmauu 0 pa3BUTHHA
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHIA,
MPEJCTaBICHUE pe3yJIbTaTOB
pELIECHUs KEWCOB




5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IlaccuBHBbIE:

- JIGKIIUM TPaJUIMOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEIUUHBIX CPEACTB U 0€3 pa3aaTouHOro
MaTepuana;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

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

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmsue npenooagamens Kaxk cyovekma ¢ 00yuarwuMca Kak 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;

- KpyTJIble CTOJIBI (KOH(EPEHIIUH) C UCIIOIB30BAaHUEM CPEJICTB MYJIBTUMEINA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJl MOAYJIFHOTO O0Y4eHHS;

- 00OyueHHe ¢ MCI0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIInX MIPOrpamm;

(83aumooeticmeue npenodasamens kax cyovekma ¢ 0OYHAOWUMCS KAK CYOBEKMOoM
NO3HABAMENLHOU 0esIMeIbHOCIU).



