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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 buonorust sBisercss 4acTblO MNPOrPaMMBbl
cpennero obimiero odpazoBanus 1o crienuanbHocTu CI1O 13.02.07 DnekTpocHabx)eHue.

[Mpu peamuzanuu pabodeld MporpaMmbl MOTYT HCHOJIB30BATHCS PA3IUYHBIC 00pa3oBaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH, SJIEKTPOHHOE 00yUECHHE.

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

- JJIEKTPOMOHTEP KOHTAKTHOM CETH;

- BIIEKTPOMOHTEP MO 00CITY’)KMBAHUIO TIOJICTAHIIHI;

- BJIEKTPOMOHTEP 110 PEMOHTY BO3YLIHBIX JIMHUHN 2JIEKTPOIIepeIay;

- DJICKTPOMOHTEP 110 PEMOHTY U MOHTaXXy KaOCIbHBIN JIMHUI;

- BJIEKTPOMOHTEP TSATOBOM MOACTAHIUY.

1.2 Mecto yuyeoHoro npeamera B ctpykrype OIIOII-IITIICC3:

B yuebnpix mmanax OIIOII-IIIICC3 yue6ubii mpenmer OY/l.13 buonorus BXOAUT B COCTaB
o0IKX y4yeOHBIX MpeaIMeTOB, GOPMHUPYEMBIX U3 00sf3aTesIbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, it crnernuansHocTet CIIO. C yuérom mpodmist ocBamBaeMOM CIEIUATBHOCTH
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, SKOCHCTEMA); UCTOPUU
Pa3BUTHS COBPEMEHHBIX MPEICTABICHUN O )KMBOW MPUPOJIE; BHIAAIOIINUXCS OTKPBITUSIX B OMOJIOTHUECKON
HayKe; polMd OHMOJOrMYecKod HaykKd B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI
MHpa; METO/IaX HAYYHOI'O O3HAHMUS;

- OBJIaJICHUE YMEHUSIMH OOOCHOBBIBATH MECTO U POJIb OMOJOTMYECKUX 3HAHUI B NMPaKTHUECKOU
NeSITeIbHOCTH JIFOJIEH, Pa3BUTUM COBPEMEHHBIX TEXHOJOTUH; MPOBOAUTH HAOIIOJEHHS 32 SKOCUCTEMAMHU
C LEJBI0 UX OINUCAaHUS W BBIIBICHHUS €CTECTBEHHBIX M aHTPOIIOTEHHBIX W3MEHEHUH; HAaXOIUThb U
aHAJIM3UPOBATh MHPOPMAIIHIO O KUBBIX 00BEKTaX;

- pa3BUTHE IO3HABATEJbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
MIPOLIECCE M3YUYEHMSI BBIIAIOIINXCS JOCTUKEHUM OMOJIOrMH, BOLIEAINX B OOIIEUEIOBEYECKYIO KYIbTYPY;
CIIO)KHBIX M TIPOTHBOPEUMBBIX IIYyT€H pa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IVIAJOB, WACH, TEOPHH,
KOHUEMNIUH, pa3IuyHbIX TUIOTe3 (O CYIIHOCTH M MPOMCXOXK/IEHUU KU3HHU, YEJIOBEKAa) B X0J€ paboThI C
Pa3IUYHBIMU UCTOYHUKAMU MH(POPMALIUY;

- BOCHHUTaHHE YOEKICHHOCTH B BO3MOXKHOCTH MO3HAHUS >KUBOW MPUPOJBI, HEOOXOIUMOCTU
Oepe’KHOr0 OTHOIIEHUS K MPUPOIHOI cpesie, COOCTBEHHOMY 3/I0POBbIO; YBRKEHUS K MHEHHIO ONIIOHEHTA
pH 00CYXJI€HUU OHOJOTHYECKHUX TPobieM;

- HCIIOJIb30BaHUE MPHUOOPETEHHBIX 3HAHUN W YMEHHMH B TOBCEJTHEBHOW JKHU3HU ISl OLIEHKU
MTOCJIE/ICTBUI CBOEH JEATEIBHOCTH IO OTHOUIEHUIO K OKPYKAIOIIEW Cpelie, 3J0POBBIO IPYTUX JHOJAEH U
COOCTBEHHOMY 3/I0pPOBbIO; OOOCHOBAaHHMSI W COOJIOACHUS Mep MPO(MIAKTUKHA 3a00JIeBaHUM, MpaBUII
MOBE/ICHUS B IPUPOJIE.

1.3.2 B pe3yJabTare 0CBOEHHUsI Y4eOHOT0 NpeMeTa 00y4aroIUiics 10JKeH

yMeThb:

- OOBSICHATH: POJb OMOJIOTUH B (HOPMHUPOBAHMH HAYYHOTO MUPOBO33PEHHUSI; BKJIA] OMOJIOTHYECKIX
Teopuil B (OpMHUpPOBaHHE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHpA; €IUHCTBO >KUBOW M
HEXXHBOW MPUPOIBI, POJACTBO KUBBIX OPraHU3MOB; OTPHUIIATEIBHOE BIIMSHUE AaJKOTOJsl, HUKOTHHA,
HapKOTUUYECKUX BEIIECTB HA PAa3BUTHE 3apOAbIIIA YEIOBEKA; BIMSHUE MYTarecHOB Ha OPraHU3M YEJIOBEKa,



HKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI; B3aMMOCBSI3M OPTaHU3MOB M OKPYXKAIOIIEH Cpeibl; TPUYHHbI
ABOJIIOLIMH, W3MEHSEMOCTH BHJIOB, HApYIIEHUN pPa3BUTHS OPraHW3MOB, HACIIEJCTBEHHBIX 3a00JIeBaHUM,
MYTaIli{, yCTOWYHMBOCTH U CMEHBI SKOCHCTEM; HEOOXOJIMOCTH COXPaHEHH MHOT000pa3us BUJIOB,;

- pemiath DJJIEMEHTapHble OWOJIOTMYECKHE 3a7aud; COCTaBISATh DJIEMEHTapHbIE CXEMbI
CKpCHIMBAHUA U CXCMBI IICPECHOCA BCUICCTB U SHCPIHU B OKOCUCTEMAX (LIGHI/I HI/ITaHI/HI);

- OIUCBIBATh 0CO0E BUIOB IO MOP(OIOrHUECKOMY KPUTEPHIO;

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

- CpaBHHMBATh: OMOJOTMYECKHE OOBEKTHI (Tesia KUBOW M HEXKHMBOH HPUPOABI MO XHUMUYECKOMY
COCTaBY, 3apOJABILIIN YEJIOBEKA U JPYIMX MIIEKONUTAIOIINX, IPUPOJAHBIE IKOCUCTEMBI U arpO3IKOCUCTEMBI
CBOCH MECTHOCTH), NPOIECCHl (ECTECTBEHHBII M WMCKYCCTBEHHBI OTOOp, TOJOBOE U Oecronoe
Pa3MHOXKEHHUE) U JIeaTh BIBOJIbI HA OCHOBE CPABHEHUS,

- AHAJIM3UPOBATh U OLCHUBATH PAa3JIMYHBIC TUIIOTE3bI CYIIIHOCTHU XU3HU, IPOUCXOXKACHUA JKU3HU U
4enoBeKa, Iio0aiabHble JKOJIOTHYECKHE MPOOJIeMbl M IMYTH UX PEHICHHS, IMOCIEICTBUS COOCTBEHHOM
JEATEIIbHOCTH B OKPYKAIOIIEH CPEE;

- U3y4aTh U3MEHEHHUSI B SKOCUCTEMAaxX Ha OMOJIOTUYECKUX MOJIEIIAX;

- HaxoJuTh HMH(OpPMAIHMIO O OHMOJIOTHYECKUX OOBEKTAX B PA3IMYHBIX HCTOYHUKAX (YIeOHBIX
TEKCTax, CIPAaBOYHUKAX, HAYYHO-TIONMYJSPHBIX H3JaHUSAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, pecypcax
WHuTepHeTa) U KPUTUYECKU €€ OLICHUBATD;

UCIIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MIPAKTUYECKON JAESITEbHOCTH U MTOBCEIHEBHOM
KHU3HU IJI:

- coOmoieHus Mep MPOQPHIAKTUKN OTPABICHUN, BUPYCHBIX U APYrux 3a00JeBaHH, CTPECCOB,
BpE/IHBIX NPUBBIUEK (KypEHUE, AIKOI0OJIM3M, HAPKOMaHUS ); PaBUJI MIOBEJCHUS B IPUPOIHON CPELE;

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

- OIEHKM J3THUYECKHUX acCleKTOB HEKOTOPBIX MCCIEeJOBaHUH B 001acTH OHOTEXHOJIOTMU
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE);

- TOHMMAaHMs B3aMMOCBS3M Y4eOHOro TpeAMera C OCOOGHHOCTAMH mpodeccuil u
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHOMY y4eOHOMY MpEAMETY.

3HATh:

- OCHOBHbIE IIOJIOKEHHMSI OHMOJIOTMYECKMX TeOopuil (KJIeTOouHas, SBOMIOIMOHHAs Teopus Y.
Hapsuna); yuenne B.M. Bephaackoro o 6uocdepe; cynHocTh 3akoHOB . MeHnzens, 3akoHOMepHOCTelH
U3MCHYUBOCTH,

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

- CYIIHOCTh OMOJOrMYECKMX MpPOLECCOB: Pa3MHOXKEHHE, OIUIOJOTBOPEHHUE, JIeHCTBHE
HMCKYCCTBEHHOTO M €CTECTBEHHOTro 0TOOpa, (hopMuUpoBaHHE MPHUCIOCOOJICHHOCTH, 00Opa30BaHUE BHJIOB,
KPYrOBOPOT BEIIECTB U NMPEBPAIIECHUS SHEPTUH B SKOCHCTEMAxX U Ouochepe;

- BKJIAJ] BBIJIAIOLIMXCS YUEHBIX B pa3BUTHE OMOJIOrMYECKOI HAYKU;

- OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;



1.3.3 Ilnanupyemble pe3yJIbTaThl OCBOCHHUSI y4eOHOI0 NpeaMeTa:
Ocoboe 3HaueHHWE YYCOHBIM TIPpEAMET HMEeT MNpu (HOPMUPOBAHUM ¢ PA3BUTHUU  OOMIUX
xomnerenui OK 01, OK 02, OK 04, OK 07.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O01mue KOMIETEeHNHU

Oo0mmue JAucnuninHapHsble

OK 01. Beibupats B 4acTu TPYAOBOTrO | CQOPMUPOBAHHOCTh  3HAHUUA O
CHOCOOBI PEeUICHU 337]ad | BOCIIATAHUA: MECTe€ W poJd OHOJOTMH B
npodeccuoHanbHOM - TOTOBHOCTb K  TpPYyAY, | CACTEME€ HAy4YHOIO  3HAaHUS;
JESATEIIbHOCTH OCO3HaHHE [EHHOCTHU | ()YyHKIIMOHAJIBHOW TI'PaMOTHOCTH
MPUMEHUTEIBHO K MacTepcTBa, TPYy10Jio0ue; YeloBeKa TUISE pelieHus
Pa3IUYHbIM KOHTEKCTaM - TOTOBHOCTb K AaKTHBHOM | )KM3HEHHBIX NPOOJIEM;

JeSITEIIbBHOCTH c(hOpMUPOBAHHOCTh YMEHHUS

TEXHOJIOTUYECKON U | pacKpbIBaTh coJiep)KaHue

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

TUTAHUPOBATh U | TIOHSTHI: )KU3Hb, KJIETKA, TKaHb,
CaMOCTOSITENIFHO ~ BBIMIOJHATH | OpTaH, OpTaHM3M, BH]I,
TaKyIO JIeSTeIbHOCTD; TOTTYJISIIIHS, IKOCHCTEMA,
- MHTEpeC K pa3IUM4HbIM | OMOLEHO3, ouocdepa;
chepam  mpodeccHoHATBLHOM | MeTaboIM3M (0OOMEH BEIIECTB U
NeSITeIbHOCTH, IpeBpaIIcHne SHEPTHUN),

OBnajieHue yHUBEpCAIbHBIMHU | TOMEOCTA3 (camoperynsauus),
y4eOHBIMH TIO3HABATEIBHBIMU | OMOCHHTE3 OeliKa, CTPYKTYpHAs

JIEHCTBUSIMU: OpraHu3aiusi >KHUBBIX CHUCTEM,
a) 0a3oBble JIOTMYECKHE | JUCKPETHOCTb, CaMOPETYJISLUA,
AeHCTBUSA: CaMOBOCITPOU3BE/ICHNE

- CaMOCTOSITENIbHO | (pEnpOAYKIIHMS),
dbopMynupoBaTh U | HACIEJACTBEHHOCT,
aKTyaJIu3upoBaTh  MpoOJIEMy, | U3MEHUUBOCTD,

paccMaTpuBaTh €€ | SHEpPro3aBUCUMOCTh, POCT H
BCECTOPOHHE; pa3BUTHE, ypOBHEBast
- yCTaHaBJIMBATh | OPraHU3alns;

CYIIECTBEHHBIM TPHU3HAK WJIH | COOPMUPOBAHHOCTH yMEHUS
OCHOBaHUSl JJisi CpPaBHEHMS, | PACKPbIBATh coJiepXaHue
KJaccuukanuu u 0600IICHHS; | OCHOBOIIOJIATAFOIINX

- ONPENEIATh e | OMOIOTUYECKUX  TEOpUud |
JeSITeIbHOCTH, 3aJaBaTh | TMIIOTE3: KJIETOYHOM,
napamMeTpsl M KPUTEPUH HUX | XPOMOCOMHOM,  MYTalMOHHOM,
JOCTIKCHHUS, SBOJIIOIMOHHOM,

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

paccMaTpUBaeMBIX SIBICHUSIX;, | chOpMUPOBAHHOCTH yMEHUs
- BHOCHUTh KOPPEKTHUBBI B | PaCKpHIBAThH

JIeATEIbHOCTD, OLICHUBATh | OCHOBOIOJIArarolue
COOTBETCTBUE pEe3yNbTaTOB | OMOJOTHYECKHE  3aKOHBI U
HensiM,  OICHWBaTh  pUCKHU | 3akoHOMepHOocTH (I'. Mennens,
IMOCJICICTBUHN NEATCILHOCTH; T. Moprana, H.W. Basunosna,
- pasBuBarb  KpeatuBHoe | J. I'ekkenss, ®. Mromnepa, K.
MBIIIUIEHWE  TpU  pemieHuu | bapa), IPaHMIIBI 170:¢
YKU3HEHHBIX TIPOoOIeM MPUMEHUMOCTH K KUBBIM
0) 0a30BbI€ | CCTEMaM;




HccjeoBaTeIbCKIe
JelcTBUA:

- BJIAJICTh HaBBIKAMHU y4eOHO-
HCCIIeI0BATEIbCKOM u
MPOEKTHOM JIeSITENILHOCTH,
HaBBIKAMH paspeieHus
po0Jem;

- BBISIBJIATE MIPUYUHHO-
CJIEICTBEHHEIC CBSI3U H
aKTyaJIM3UPOBATH 3ajauy,
BBIJIBUTATh TUIIOTE3Y ee
peleHus, HaXOoIUTh
apryMeHThI IS
JIOKa3aTeIbCTBA CBOHUX
YTBEPKJICHUH, 3aJ1aBaTh

rapameTpsl u KpUTEpUHU
peuieHus;

- AHAJIU3HUPOBATH ITOJYYEHHBIE
B XOJE€ PpCELICHHs 3a1a4u
pe3ynbTaThl, KPUTHYECKU
OLICHUBATh MX JOCTOBEPHOCTS,
IIPOTHO3UPOBATh U3MECHCHHUE B
HOBBIX YCJIOBHSIX;

- YMETb IIEPCHOCHUTH 3HAHUA B

II03HABATEJIBHYIO "
PaKTUYECKYIO obnacTtu
KU3HEJEATENIbHOCTH;

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

- BBIJIBUI'aTb HOBBLIC HJCH,

npeJiarath OpPUTHHAIILHBIC
IIoaxoabl 1 peIHeHI/ISI;

- CII0OCOOHOCTD Hux
HCIIOJIb30BaHUS B
[M03HABATEILHOMN u

COLIMAIbHON NTPAKTHKE

npuoOpeTeHne OTIBITA
MMPUMCHCHUA OCHOBHBIX
METOZI0OB HAy4YHOTO IIO3HAHUS,
HCIOJIB3YCMbIX B OHMOJIOTHH:
HaONIOZCHUST W ONHCaHUs
JKHUBBIX CHCTEM, IPOLCCCOB U

SIBIICHUIA; OpraHuzali |
NPOBEICHUS  OMOJIOTUYECKOTO
IKCIICPUMEHTA, BBIJIBHKCHHUS
THUIIOTE3, BBISIBJICHUA
3aBUCUMOCTH MEXTY
HCCIICAYCMbIMHA B&JINM4YnHaMU,
00BSICHEHUS MOJTYYCHHBIX
pe3yIbTaTOB u
(bopMyIHpOBaHUS BBIBOJIOB C
HUCITIOJIB30BAHUECM HAay4YHBIX
MOHATHUH, TECOPHIA U 3aKOHOB;

c(hopMUPOBAHHOCTH yMEHUs
BBIJACIATH CYHICCTBCHHBIC
NPU3HAKH  BHPYCOB,  KJIETOK
MIPOKAPUOT u 9YKapHoT;
OJTHOKJIETOYHBIX u
MHOTI'OKJICTOYHBIX OpPraHnu3MoOB,
BUJIOB, OMOTeo1eH030B u
DKOCHCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB H
[IpEBpALLCHUSA SHEpPruu B
KJIETKE, dboTocuHTE3A,
TTACTUYECKOTO u
HHEPreTHYECKOTO oOMeHa,

XEMOCHHTE3a, MHMTO3a, MeHo3a,
OTIIOIOTBOPEHUS, PAa3BUTHS H
Pa3MHOXKEHUS,
WHIUBUIYAIbHOTO pa3BUTHS
opraHuszma (oHTOTEHE3),
O0opb0OBl 32  CYIIECTBOBAHUE,
€CTECTBEHHOT'O otbopa,
BUJI000pa30BaHus,
MPUCTIOCOOJIEHHOCTH
OpPraHW3MOB K Cpele OOUTaHWs,
BITUSTHUS KOMIIOHCHTOB
DKOCHUCTEM, AHTPOTIOTEHHBIX
W3MEHEHUH B  DKOCHCTEMAax
CBOCH MECTHOCTH, KPYyroBOpOTa
BEIIICCTB " MIPEeBpAICHAE
SHEprum B Ouocdepe;
c(hopMUPOBAHHOCTH yMEHUS
pemiats OWOJIOTHYECKUE 3a7auH,
COCTaBIISATh TCHOTUITUICCKHEC
CXeMBl  CKpCIIMBaHUS  JUIs
pa3HbIX THUIOB HACJIEIOBaHUS
MPU3HAKOB Yy  OPraHW3MOB,




COCTaBIIAATh CXEMBI IIEpeHOCa
BEILIECTB i1 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
NEeSATSIIbHOCTH

B o0JacTH IEeHHOCTH
HAY4YHOTI'0 MO3HAHUSL:

- c(hopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaYKH n
00LIECTBEHHOMN IIPAKTHKH,
OCHOBAaHHOIO  Ha  JHMAaJiore
KYyJIbTYp,  CHOCOOCTBYIOILEIO
OCO3HAHMIO CBOETO0 MecCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE
SI3BIKOBOM M YHTATEIBCKOM
KYJIbTYpbI KaK cpeacTBa
B3aHMOJICUCTBHUSA MEXIY
JIOJIbMU U TO3HAHUS MUPA;

- OCO3HaHHE LICHHOCTH
Hay4YHOU JIeSITEILHOCTH,
FOTOBHOCTH OCYIIECTBIISATh
MIPOEKTHYIO Hu
HCCIIEI0BATEIbCKYIO
JIeATETbHOCTh MHIANBUIYAIBHO
U B TPYIIIIE;

OBnajgeHue yHUBEpPCAIbHBIMU
y4eOHBIMU TI03HABATEIHLHBIMU
JEUCTBUSIMHU:

B) padoTa ¢ undopmaumeii:

- BIAACTh HaBBIKAaMH
nosydeHus: uHGOpPMAIMH U3
HMCTOYHMKOB pa3HbIX THIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATEL IMOUCK, aHAJIU3,
CHUCTEMATHU3allUIO u

UHTEpIIpEeTalni0 HUH(OpMaLuu
pasNMYHBIX BHJIOB U  (HopMm
MpeJICTaBICHHUS,

- co3laBaTb  TEKCThl B
pa3IMYHBIX dopmaTax c

Y4ETOM Ha3HAYEHUS
uHpopMalMl M LeJNeBOH
ayJUTOpHH, BBIOMpast
ONTHUMAJILHYIO bopmy
IPEJCTaBICHUS u
BU3YyalIU3aliH;

- OLEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMAIIHH,
€€ COOTBETCTBHUE MPABOBBIM U

c(hOpPMHPOBAHHOCTD YMEHUH
KPUTHYCCKH OIICHUBATH
nHpopManu OHOJOTHYECKOTO
COJICpXKAHUA, BKJTIOYAIOIITYIO
NICEBJIOHAYYHBIC  3HAaHUS W3
pa3IMYHBIX HMCTOYHUKOB
(cpencrBa MacCCOBOM
uHpopManuy, Hay4yHO-
TIOITYJISIPHBIC MaTepHualbl);
WHTEPIPETHPOBATh  ITUYCCKHE
aCIIeKThI COBPEMEHHBIX
HCCIIEIOBAHUI B  OHOJIOTHH,
MEIUIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100aTbHBIC
IKOJIOTUYECKUE poOIeMbI

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

c(hopMUPOBAHHOCTH YMEHUU
C03/1aBaTh coOCTBEHHbBIE
MUCHEMEHHBIE u YCTHBIE
COOOIIECHUS Ha OCHOBE
Ouonorudeckoi nHGOpMaIUU U3
HECKOJBKUX HCTOYHUKOB,
IpaMOTHO HCII0/IL30BaTh

MOHSTUMHBIN anmapar OuoJorun




MOpaIbHO-ITHUYECKUM HOpMaM;
- HUCIOJIb30BaTh  CPEICTBA
MH(OPMaLMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJOTMIl B pEHICHUU
KOTHUTHBHBIX,

KOMMYHHKATHUBHBIX u
OpPraHW3alMOHHBIX 3a7ad ¢
COOIIOIEHUEM TpeboBaHUM
PrOHOMUKH, TEXHUKH
0e301acHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX M 3TUYECKUX HOPM,
HOpM UH(POPMALMOHHON
0€301aCcHOCTH;

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

0€30IaCHOCTH JUYHOCTH

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

- 'OTOBHOCTb K CaMOpPAa3BUTHIO,

CaMOCTOATCIbHOCTHU u
CaMOOIIPCACIICHHUIO,
-OBJIaJICHHUC HaBBIKaMU

yueOHO-HCCIIeI0BATENbCKOMH,
IIPOEKTHOM W COLHAIBHOMU
JESATEIbHOCTH;

OeBjaaaenue
YHHMBEPCAJIbHbIMHA
KOMMYHHKATUBHBIMH
JeliCTBHSIMU:

0) coBMecTHast
JAeATEJIbHOCTD.

- MOHHMATh M HCIIOJIH30BaTh
MpPEUMYIleCTBA KOMAaHAHOW U
WHIUBUAYAIbHON pabOTHI;

- IPUHUMATh LEJIH COBMECTHOU
JIEeSATEIbHOCTH,
OpraHU30BbIBaTh u
KOOPJAMHHUPOBATH JIEUCTBUS IO
€¢ IOCTHKCHUIO. COCTaBJIATH
IJIaH JIEUCTBUM, PACHpEesATh
poiM ¢ y4E€TOM  MHEHHI

YYaCTHUKOB 00CyX/1aTh
pe3ynbTaThI COBMECTHOM
paboThI;

- KOOPJIUHUPOBATH "

BBITIOJHATH PabOTy B YCIOBHSX
peabHOTO0, BHUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO
B3aMOJCHCTBHS;

- OCYHIECTBJISTh IO3UTHBHOE

npuodpeTeHue OTIbITa
MIPUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOTO TO3HAHMS,
UCIIOJIb3YEMBIX B OHOJIOTHU:
HAOMIO/IEHUsT M ONHUCAHHS
KUBBIX CHCTEM, IIPOIIECCOB U

SIBJICHUI; OpraHM3allii  H
MpOBEAEHUSI  OMOJOTUYECKOIrO
JKCIIEPUMEHTA, BBIIBHOKEHUS
THUIIOTE3, BBIIBJICHUA
3aBHCHUMOCTH MEXIY
HCCICAYEMBIMHA BE&JINMYMNHaAMU,
00BsICHEHUS MOJIyYEHHBIX
pe3yIbTaToB "
(GbopMyIMpOBaHUS BBIBOJAOB C
HCII0JIb30BaHNEM Hay4YHBIX

MIOHATUM, TEOPUI U 3aKOHOB




CTpaTeTuyecKoe TOBEACHUE B
pa3J'II/I'-IHBIX CI/ITyaI_II/ISIX,
MPOSIBJIATE  TBOPYECTBO M
BOOOpaKeHUe, OBITh
WHULMATHBHBIM

Osaanenue
YHHBEpPCAJIbHbIMH
peryasiTUBHBIMH
JeHCTBUSIMH:

) NIPUHSTHE ce0sl M JAPYrux
JIoen:

- [pPUHUMATh MOTHBBI U
apryMeHThl APYTUX JIOACH Npu
aHaJIn3e pe3yabTaTOB
JESITEIIbHOCTH;

- Hpu3HaBaTb CBOC IIpaBO U

npaBo JIpyrHX JIIOJEH Ha
OIINOKH;
- pa3BHBaTh  CIOCOOHOCTH

[NOHUMaTb MHUpP C TO3ULUH
JPyroro 4ejioBeka

OK 07. CopeiicTBOBaTh
COXPaHEHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
U3MEHEeHHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO NEHCTBOBATH
B Upe3BbIYaHBIX
CUTYaIUAX

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

- c(hopMupoBaHHOCTH
9KOJIOTUYECKOU KYJBTYpHI,
MMOHUMaHHUE BITASTHHSI
COIMAIbHO-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
Pa3BUTHS YEIIOBEUECTBA;
AKTHUBHOE HEIpUsTHE
JIEMCTBUM, TPHUHOCAIINX Bpex
OKpY’Kalolllei cpene;

- yMEHHE TMPOTHO3UPOBATH
HEeOIaronpusITHbIE
AKOJIOTUYECKHE  TOCIEACTBUS
NpEeANPUHUMAEMBIX JICHCTBUH,
MpeaoTBpaIiaTh ux;

- pacimmpeHue OTbITa
JESATETLHOCTH AKOJOTHIECKOM
HaIpaBJIE€HHOCTH;

- OBJIAJICHUE HaBBIKAMH
yueOHO-UCCIIeIOBATELCKOH,
MPOEKTHOM H  COLUUAIBHOU
JIEATETbHOCTH

c(hopMUPOBAHHOCTH yMEHUS
MPUMEHSTH MOJIyYeHHBIE 3HAHUS
IS 00BICHEHHUS
OMOJIOTUYECKUX TPOIECCOB U
SIBJICHUH, JUISt TIPUHSITHS
MPAKTUYECKUX  pPElIeHHH B
IMOBCEAHEBHON JXU3HH C IICIBIO
obecreueHust 0e30IMacHOCTH
CBOCTO 37I0POBBbS M 3JI0POBBS
OKPYXKAIOIIHX TOZIEH,
coOoIeHHsT 37J0pOBOTO o0Opaza
)KU3HU,  HOPM  TPaMOTHOTO
MOBEICHUSI B  OKpYXKarouien
MPUPOAHON cpele; MOHUMAaHHe
HEOOXOJIMMOCTH HMCIIOJIb30BAHUS
JIOCTHKEHU I COBPEMEHHOMN
OMOJIOrUY ¥ OMOTEXHOJOTHI JIs
paroHaIbHOTO
MPUPOIONONB30BaAHUS




B pesynbrare ocBO€HHUS MporpaMMbl y4eOHOIO MpEeAMETa pean3yeTcsl IporpaMmMa BOCIHTaHUS,
HarpasjiIeHHas Ha (POPMUPOBAHUE CIEAYIOIINX JTUIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 9 CobGnrofaroniuii 1 mporaralIupyomuid IpaBuiia 3J0pOBOr0 U 0€3011acCHOTO 00pasa KHU3HH,
CIOpTa; MPEAYNPEXJAIMMA JUO0 TMPEeoJoJeBAOMIMN  3aBUCHMOCTH  OT  aJIKOrojisi, Tabaka,
MICUXOAKTUBHBIX BEIECTB, a3apTHbIX Urp U T.A. COXpaHAIOMUN NCUXOJIOTMYECKYI) YCTOHYHMBOCTH B
CUTYAaTHBHO CJIOKHBIX WM CTPEMUTEILHO MEHSIOIIUXCS CUTYaIUSX.

JIP 23 Ilony4enre 00ydaromMMHIC BOZMOXXHOCTH CAMOPACKPBITHS U cCaMOpeaTu3alus JJMIHOCTH.

JIP 30 Ilonumarommii CYIIHOCTh W COIMAJbHYIO 3HAYMMOCTh CBOeW Oyaymiedl mpodeccum,
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
MPAKTUYECKUE 3aHATUS 12
J1a00paTOPHBIE 3aHATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHNE 12
B T.U..
TeOpeTuyeckoe oOyueHue 2
MPAKTUYECKHUE 3aHSATHSI 8
J1a00paTOPHBIE 3aHATHS 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 caMoCTosiTeIbHAsA padoTa 00y4aommXxcs 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 OTpAcid OUOJNOrHYecKuX 3HaHui. CBsA3b OHOJNOTMM C JPYIHMH HayKaMu: OHOXHMUSL, 2 JIP 23, JIP 30
Hayka. O0masn ouodusuka, 6buonuka, renoreorpadus u Ap. Ponb u mecto Guonoruu B GopMHUpPOBAaHUHN COBPEMEHHOMN
XapaKT€PpUCTHKA HAayyHOW KapTUHBI MHpa. YPOBHHM OpraHu3aluu *XuBoM Marepuu. OOmias XapakTepUCTHKA >KU3HH,
KU3HU CBOMCTBA JKUBBIX CUCTEM. XUMHUECKUH COCTAB KIIETOK
Tema 1.2. Coaep:xanue yueOHOT0 MaTepHaJia 6 OK 01, OK 02,
CrtpykTypHO- Knerounas teopuss (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIC MOJIOKEHUS COBPEMEHHOMU 2 OK 04, JIP 23,
(ynxuuonanbHas KJICTOYHOW TEOpUU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTUYECKUH M IYKaPUOTHYECKUM. JIP 30
OpraHu3anms OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpO€HHE NMPOKapHOTHUECKON KieTku. CTpoeHue
KJIETOK syKapuoTHueckoil kieTku. Hekierounsle popmbl )kU3HU (BUpYCHI, OakTepruodarn)
JlabopaTopnasi paGora Nel 2
CrpoeHue KIeTKH (pacTeHHMs, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,
XJIOPOTJIACThI, XPOMOILJIACTHI)
IIpakTnyeckoe 3ansitue Nel 2
Bupycuble u OakrepuanbHble 3aboneBanHus. OOmMe NPUHLUIBI HCIOIb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcCOOEHHOCTH MPUMEHEHUSI aHTUOMOTHKOB.
Ilpeocmaenenue ycmuvix coobwenuii ¢ npezenmayuel, NOO20MOBIEHHbIX NO NEPEYHI0 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, UX CTpoeHHWe M (yHKUMH. MaTpuuHble IpoIecchl B




HACJIEACTBEHHOCTH | KJIETKE: peluIMKalus, OuocuHTes Oenka, penapauus. ['eHeTH4ecKkuil KoJ1 M €ro CBOMCTBa
IIpakTH4eckoe 3ansaTue Ne2 2
Pemienue 3a1au Ha onpeeneHue nocae10BaTeIbHOCTH HyKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B Clly4yae
WU3MEHEHUS NI0CIIEI0BAaTENbHOCTH HyKIIeoTua0B JJHK
Tema 1.4. Coaep:xaHue yueOHOro MaTepHaJia 2 OK 02, JIP 23,
OO0MeH BewecTB H [Tonstue MeTaboMM3M. ACCUMWIISIMS M JUCCUMWIALUS - JIBE CTOPOHBI MeTabonmu3Ma. Tumbl oOMeHa 2 JIP 30
NnpeBpalIeHue BEIIIECTB: aBTOTPO(HBI M reTepoTpodHBI, a’dpoOHBIH W aHa’poOHBIA. [lmacTuyeckuii oOMeEH.
JHEPrHH B KJIeTKe DoTtocuHTE3. XEMOCHHTE3
Tema 1.5. Coaep:xaHue yueOHOro MaTepHaJia 2 OK 02, OK 04,
KU3HEeHHBIA TUKJI Kierounslii 1uki, ero mepuojbl. MUTO3, €ro CTaJud M MPOUCXOJSIINE IMpollecchl. bruonornyeckoe 2 JIP 23, JIP 30
KJIeTKH. MuTO03. 3HaueHue MuTo3a. Meitos u ero craguu. IloBemenue xpomocoMm B Mmeio3ze. 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,
OopraHusma MHOrokaeToYHble OpraHu3Mbl. B3auMOCBSi3b OpPraHoB M CHUCTEMBl OpPraHOB B MHOI'OKJIETOYHOM 2 JIP 23, JIP 30
opranusMe. ['oMeocTas opraHnu3ma M ero nojJiepkKaHue B MPoLecce 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 pasmHOxkeHus. IlonoBoe pasmHoxeHue. [‘ameroreHe3 y JKMBOTHbIX. CrepmaToreHe3 M OOrEHes3.
OPraHHu3MOB CrtpoeHre moJoBbeIX KIeToK. OMmIoq0TBOpEHHE
Tema 2.3. Copepxanue yueOHOIro MaTepuaJa 2 OK 02, OK 04,
OnTorenes WuauBuayaibHOE pa3BUTUE OpraHU3MOB. DMOpHOreHe3 U ero craauu. lloctamOpruoHanbHbIM Eepuo. 2 JIP 23, JIP 30
pacTeHHid, Craguu mocTa>MOpPHOHANIBHOTO PAa3BUTUS Yy KMBOTHBIX M denoBeka. [IpsiMoe m HempsMoe pas3BHUTHE.
JKHUBOTHBIX H Bbuonorudeckoe crapenue u cMeptb. OHTOTEHE3 pacTeHUI
Yye10BeKa
Tema 2.4. Conep:xanue yueOHOTro MaTepHaJia 4 OK 01, OK 02,
3aKoHOMepHOCTH OCHOBHBIE TOHATHS TE€HETUKU. 3aKOHOMEpHOCTH oOpa3oBaHusi rameT. 3akoHsl [. Mennens 2 OK 04,
HACJIeJOBAHUA (MOHOTMOpPUIHOE U TOJUTUOPHIHOE CKpenrBaHue). BzanMmopeiicTBre reHoB JIP 23, JIP 30
IIpakTHyeckoe 3ansaTue Ne3 2




Pemrenne 3aaa4 Ha OoImpCacICHUE BEPOATHOCTH BOSHUKHOBCHHUA HACIICACTBEHHBIX 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 omnpeneneHUe BEPOSITHOCTH BO3HUKHOBEHHUS HACHEIACTBEHHBIX IPU3HAKOB MpHU

CIIETUICHHOM HACJIEIOBAaHUH, COCTaBJICHNE TeHOTUITMYECKUX CXEM CKPEIIMBAHUS

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 N3mMeHYnBOCTh TPU3HAKOB. BHIIBI WM3MEHYMBOCTH: HACJICACTBEHHAss M HEHACJIEICTBEHHas. 3aKOH 2 JIP 23, JIP 30
U3MEHYMBOCTH TOMOJIOTHUECKUX PSIOB B HaciencTBeHHOW ui3meHunBoctu (H.M. BaBuioB). MyranumonHas Teopus

M3MEHYMUBOCTH. Buapl MyTaiuii 1 npuunMHbl UX BO3HUKHOBeHUs. KapuoTum yenoBeka. HaciencrBennsie

3a0oneBaHusl 4eloBeka. ['eHHbIE W XPOMOCOMHBIE 0OJe3HU 4YeloBeka. bone3sHu ¢ HaclieqCcTBEHHOH

MPEAPACIIONOKEHHOCTRI0. 3HAYEHWE MEAMIIMHCKONW TE€HETUKH B MPEJOTBPAIICHUH U JICYCHUH

TeHETUYECKUX 3a00JIeBaHMI YeJIOBEKa

IpakTuyeckoe 3ansarue NeS5 2

Pemenne 3amau Ha omnpeneneHue TUNA MYTAallUM TP TEpelade HaCIEeACTBEHHBIX MPU3HAKOB,

COCTaBJICHHE TEHOTUTTUYECKUX CXEM CKPEIIMBAHUS
KonTpoabnasn Ctpoenue u GyHKIIMH OpraHu3Ma 2
pabora
Pasnen 3. Teopusi 3BoJ1onnu 6
Tema 3.1. Uctopusi | Coaep:kanue yueOHOro MaTepuaJia 2 OK 02, OK 04,
IBOJTIOIIHOHHOI0 [Tepsbie sBomounonHble koHuHenuuu (K.b. Jlamapk, XK.JI. brodgdon). DBomronuoHHas Teopus 2 JIP 23, JIP 30
YUYeHHusl. Y. Jlapuna. CuHTETHYECKAs! TEOPHUS SBOJIIOIUU U €€ OCHOBHBIE MOJI0KEHHUS.
Muxpo3Boaonus MukposBomtonusa. [lomynsuuss kak 3JeMeHTapHas €JUHUIA SBOJIOUMU. ['e€HeTHYecKkne OCHOBBI

SBOJIIOIMM. DJeMeHTapHble (akTopbl 3BoiONMH. EcTecTBeHHBI 0TOOp - HampaBisIOIIMA (hakTop

sBoIroIIMU. Buoobpa3oBaHue Kak pe3yabTaT MHKPOIBOIIOIHH
TeMma 3.2. Coaep:xanue yueOHOro MaTepHaJia 2 OK 02, OK 04,
Maxkpo3BoJironusi. MaxkposBomonus. dopMbl 1 ocHOBHbIe HampasieHus: Makpossomonuu (A.H. Cesepuos). Ilytu 2 JIP 23, JIP 30

Bo3nukHoBeHME U

JOCTH>KEHUs Onosioruueckoro nporpecca. CoxpaneHue 6Mopa3HooOpasus Ha 3emIe.




pa3BHUTHE KU3HH HA
3emuie

['mnoTe3sl M TEOpUM BO3HUKHOBEHUS KM3HM Ha 3emiie. IlosBiieHHME MEpPBBIX KIETOK M MX 3BOJIOLUS.
IIpokapuotrsl ¥ 3yKapuoThl. IIpOMCXOKIEHME MHOIOKIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX 1IapCTB 9YKapuUOT

Tema 3.3. Conepixanue y4eOHOro MaTepuasa 2 OK 02, OK 04,
IIpoucxoxnenne AHTponoJyiorusi — Hayka o yenoBeke. CucTeMarndeckoe MojoKeHue 4esnoBeka. CXOICTBO M OTINYUSA 2 JIP 23, JIP 30
1€10BCKA — 4eJI0BEKA C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIIOLNS COBPEMEHHOI'O YEJIOBEKa.
aHTpoIoreHes YenoBeueckne pacbl M HMX €IMHCTBO. Bpems u myTu pacceleHusi 4YelOoBeKa I10 IIJIaHETe.

[Tprcrioco0IEeHHOCTh Y€I0BEKa K pa3HbIM YCIOBHSIM CPE/IbI
Paszaea 4. Dxojiorus 18
Tema 4.1. Coaepxxanue yueOHOIo MaTepuaJa 2 OK 01, OK 02,
JKoJI0rH4YecKHe Cpenpl oOWMTaHWsS OPraHU3MOB: BOJHAs, HA3EMHO-BO3JAYIIHAs, MOYBEHHAs, BHYTPHOPTaHW3MEHHAs. 2 OK 07, JIP 23,
(dakTopel 1 cpeabl | OU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHWsI OpraHu3MOB. [IpHCrOCOONeHHsI OpraHU3MOB K JIP 30
KH3HH XKHU3HM B pasHbIx cpenax. Ilonstue skosormueckoro ¢axropa. Kiaccupukanus 5KOIOTHYECKUX

¢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 MOIMYJSUUU. DKOJOTMYEcKas HUIIa BUJA. DKOJOTMYECKHE 2 OK 07, JIP 23,
cooduiecTBa, XapakTepucTuku nomyssauuu. CoodiiecTBa U 3KocucTeMbl. buolieHo3 u ero crpykrypa. CBsizu Mexay JIP 30
IKOCUCTEMBbI opraHuzMamu B OuorneHose. CTpyKTypHbIE KOMIOHEHTBl 3KOCHCTEMBI: MPOIYLEHTbl, KOHCYMEHTHI,

penyuentsl. KpyroBopoT BEmecTB 1 MOTOK SHEPTUH B dKocHcTeMe. Tpoduueckue ypoBHH

IIpakTuyeckoe 3ansaTue Ne6 2

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl MO NEPEHOCY BEIIEeCTBA M DHEPTUU B

HKOCHUCTEMAX C COCTaBJIEHUEM TPOYUUECKUX Lieneil 1 mupamMul 6MoMacchl U SHEPTUU
Tema 4.3. buocdepa | Cogep:xxkanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
- ri100aJabHast buocepa — xuBasgs obGomouka 3emnu. PasButne mnpenacraBneHuii o Ouochepe B Tpynax B.M. 2 OK 07, JIP 23,
IKOJIOTHYecKast Bepnaackoro. O6sactu 6uocdepsl 1 ee KOMIOHEHTHI. JK1Boe BemiecTBo Ouocdeps! U ero GyHKINH. JIP 30
cucTemMa 3aKOHOMEPHOCTH cylecTBOBaHUs Onocdepsl. OcobeHHoCcTH OHOChephl Kak II00albHONW IKOCHCTEMBI.

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

I'noGanibHbIE KOJOTHYECKHE TPOOJIEMbl COBPEMEHHOCTH
Tema 4.4. Biusinue | Cojep:kanue yueOHOro MaTepuaJia 4 OK 01, OK 02,
AHTPONOTreHHBIX AHTpONOreHHbIe BO3ACUCTBUS Ha Ouocdepy. 3arps3HEHUs Kak BUJ] aHTPOINOI'€HHOTO BO3/EHCTBHSL. 2 OK 04, OK 07,
(¢axTopos Ha AHTpoOIOTeHHble BO3aeicTBUS Ha aTMmochepy. BosneiictBuss Ha runpochepy. BosgeiictBus Ha JIP 23, JIP 30
onocdepy autocdepy. AHTPOIIOTEHHbIE BO3ICHCTBUS HA OMOTHYECKHE COOOIIIECTBA.

IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHaILHO-OPUEHTHPOBAHHOE) 2




OTX0/bI NPOU3BOJICTBA

Tema 4.5. Biusanue | Copep:kanue y4eOHOro MarepuaJia 4 OK 02
COLMAJIBLHO- 310poBbE U ero cocrapisomue. GakToppl, NOJOKUTEIBHO U OTPULATEIBHO BIUSIOIIME HA OPraHU3M 2 OK 04
IKOJIOTHYECKUX yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JCHCTBUII Ha 340pPOBbE YEJOBEKa (AIEKTPOMArHUTHBIE MOJI, OK 07
(axTopos Ha ObITOBast XUMUSI, U30BITOYHBIC IIIYMBI, pagualus U T.M.). AanTaius opraHu3Ma 4eioBeka K (hpakTopam [IK 4.1
310pOBbE YeJI0BeKa | oKkpyxkKaromei cpeapl. [IpunHiunsl GopmupoBaHus 310poBbecOeperamomero mnopeaeHus. Ousnveckas JIP9

AKTHUBHOCTb M 37J0POBbE. BHOXMMUYECKNE aCTIEKThl PAIMOHAIBHOIO MUTAHUS JIP 23

JlabopaTopnasi paGora Ne2 (mpogeccHOHAJIBLHO-OPHEHTHPOBAHHOE) 2 JIP 30

YMcTBeHHas pabOTOCIIOCOOHOCTH
KounTtpoabnasn TeopeTnueckre aclieKThl SKOJIOTHH 2
pabora

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOT0 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 buoTtexHonorust kak Hayka W Nnpou3BoAcTBO. OCHOBHbBIEC HAINIPaBJIEHUSI COBPEMEHHOW OMOTEXHOJIOTHH. 2 JIP 30
JKH3HHM KaK10T0 Metoasl 6uorexHonmoruu. OOBEKTHl OMOTEXHOJNOTHUU. JTHKA OHMOTEXHOJIOTMYECKUX M TeHETHYECKHX

sKcniepuMeHToB. I[lpaBmima momcka W aHanm3a OMOAKOJIOTMYECKOW WHOOPMAIMH W3  Pa3ITHYHBIX

UCTOYHUKOB (Hay4yHass U ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MacCOBOW HH(OpPMAIMH, CETh

WurtepHer u npyrue)

IpakTuueckoe 3ansaTue Ne8 2

Kelicbl Ha aHanmu3 MHQOpPMALMM O HAayYHBIX JOCTHXKEHHUSX B 00JacCTU T€HETHMUYECKHUX TEXHOJIOTUH,

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

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

O6opynoBanue y4eOHOT0 KaOMHeTa:

— TI0CAJ0YHbIE MECTA MO KOJIWYECTBY 00YUaIOIINXCS;

— pabouee MECTO MpernoaBaTes;

— METOAMYECKHE MaTePUAIIBI IO JUCIUIUIAHE.

TexHuueckue cpenacTBa oOO0y4YeHHss pabodero Mecra NpenojaBaTels: KOMIBIOTEPHOE
00opy/IoBaHNE, COOTBETCTBYIOIIEE COBPEMECHHBIM TpPEOOBAHHUSM OE30MaCHOCTH M HAIEKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(DYHKIIMOHAIIBHOTO KCIIOJIb30BaHMS KaOMHETa C IEIbI0
U3y4eHHs y4eOHOTO IpeaMeTa, MyJIbTUMeIniiHOe 000pya0BaHue (TPOEKTOP M MPOEKIMOHHBIN SKpaH
WM MHTEPAKTHBHAs JIOCKA), JIOKAIbHAs CETh C BBIXOIOM B Internet.

HanmmeHoBaHHMe CHIEUMAIBHOTO TOMEMICHUS: YydeOHas ayauTopus s [POBEICHHUS
NPaKTUYCCKUX 3aHITUN, TPYIIOBBIX KOHCYJIbTAIWN, WHIWBHIYaJIbHBIX KOHCYJbTAIMHA, TEKYIIETO
KOHTPOJIS, TPOMEXKYTOYHOH aTTecTalMd, OCHAIIeHHas OO0OpyIOBaHMEM U TEXHHUYECKUMHU
CpelCcTBaMU OOYYCHHUs, a TAK)KE€ YUTAIBHBIA 3aJl, MOMEIICHUE JUIS CaMOCTOSTEIILHOW pPabOThI, C
noctynoM k cetn «MutepHer» u DMOC. OcHallleHHOCTb: KOMIUIEKT y4eOHOW meOenu, HOYTOYK,
MPOCKIIMOHHOE 000pYA0BaHHE (MYIbTUMEIUUHBIA IPOSKTOP U 3KpPaH).

3.2. UnopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jlnst peanmzanuy mporpaMmbl OMOIMOTEeYHBIH (HOHT 00pa3oBaTEILHON OpraHU3alry TOJIKECH
UMETh T[IeYaTHbIE W/WIW DIEKTPOHHbIE oOpa3oBaTelbHble W  HH(POPMAIIMOHHBIE 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 obpazoBanms | https://urait.ru/bcode/511618

Apsirun B.H. buonorus. Mockaa : N3narenbcTBO | [DnEKTPOHHBIN pecypc]
basosbiit u | FOpaiit, 2023. — 380 c. —
yrI1yOJICHHBIN (OO61eobpazoBaTenbHBIN
ypoBHu: 10—11 | nukdm).
KJIACChl : YUYEOHHK | PEKUM
JUTSL cpennero | nocrtyma: https://urait.ru/bco
ob6mero de/530646
o0Opa3oBaHMs

3.2.2 JIonoJHUTEIbHbI€ HCTOYHUKH

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

Jlanmutikasi, T. B. | buonorwus. Mocksa: N3narenbcTBO | [DMEKTPOHHBIN pecypc]
Tector : yuebnoe | FOpaiir, 2023.— 40c.—
nocobwue st | (ITpodeccrnonansroe
CpeIHero oOpa3oBaHmue).
poeCCHOHATIBH | PEKUM JIOCTYTIA:
oro obpasoBanust | 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 pacKpbhIBAIOTCA dYepes
JTMCIATUTMHAPHBIC Pe3yJbTaThl, HAMpaBICHHbIE Ha (OPMHPOBAHUE OOIMUX KOMIETCHIMH 10
paszienaM U TeMaM Cojep KaHusl y4eOHOro MaTepuara.

[TpomexyTounas arrectanus B popme TuQPepeHIIMPOBAHHOTO 3a4eTa.

Oomasi/npodeccuoHanbHast

KOMIIeTeHIINA, IHIYHOCTHBIE Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
pe3yabTtatsl (JIP)
OK 01, OK 02, JIP 23, JIP 30 | Tema 1.1. buosorus xak | DpoHTanbHbBINA ONPOC

HayKa. Oo6mas
XapaKTEpUCTHKA KU3HU
OK 01, 0K 02, OK 04, JIP 23, | Tema 1.2. CrpykrypHo- | OneHuBaemasi  JUCKYyCCHSl IO
JIP 30 (byHKLIHOHATIbHAS BOIPOCaM JIEKLIUU
OpraHu3aius KIeToK Boinonnenue u 3auTa
nabopaTOpHO PabOTHI
[IpakTrueckoe 3aHATHE.
[TpencraBienue YCTHBIX
COOOIIEHUH C  Ipe3eHTalUEH,
HOJTrOTOBJIEHHBIX [0 IEPEYHI0
HCTOYHHUKOB, PEKOMEHIOBAaHHBIX
npernoJiaBaTesaeM
OK 01, OK 02, JIP 23, Tema 1.3. CrpykrypHo- | @poHTaIBHBINA ONPOC
JIP 30 ¢bynkunoHanbHble ¢akTopsl | IIpakTnueckoe 3anaTue
HACJIEICTBEHHOCTHU
OK 02, JIP 23, JIP 30 Tema 1.4. O6MeH BemecTB U | PpoOHTAIBHBIN OMpoC
NpeBpalleHle DJHEPruu B
KJIETKE
OK 02, OK 04, JIP 23, JIP 30 | Tema 1.5. JXusHenusii | OOcyxacHUE 1o BOTIPOCAM
IUKI  KJIETKH.  MHTO3. | JeKIUH
Melio3
OK 02, OK 04, JIP 23, JIP 30 | Tema 2.1. Crpoenne | OuenuBaemasi IUCKyCCUs
opraHusma
OK 02, JIP 23, JIP 30 Tema 2.2. ®opmbl | @poHTaNBHBIN ONPOC
Pa3MHOKEHHUSI OPTraHU3MOB
OK 02, OK 04, JIP 23, JIP 30 | Tema 2.3. Ownrorene3 | TectupoBaHue
pacTeHHi, JKUBOTHBIX M
YyeJioBeKa
OK 01, OK 02, OK 04, JIP 23, | Tema 2.4. 3akoHoMepHOCTH | DpOHTAIBHBIN OMPOC
JIP 30 HacJIeqOBaHUsI TectupoBanue
[IpakTHyeckoe 3aHsTHE
OK 01, OK 02, JIP 23, JIP 30 | Tema 2.5. Cuemnennoe | TectupoBanue
HacJieI0BaHHE IPU3HAKOB [TpakTHyeckoe 3aHsTHE
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.
MuKpOo3BOITIOLIHS

OK 02, OK 04, JIP 23, JIP 30

Tema 3.2. Makpo3BOdIOLHUS.
Bo3HuKHOBEHUE U pa3BUTHE

OnenuBaemast TUCKyCCHS




’)KU3HU Ha 3eMie

OK 02, OK 04, JIP 23, JIP 30

Tema 3.3. IlpoucxoxaeHue
YeJI0BEKa — aHTPOIIOTCHE3

@pPOHTAIBHBIN ONIPOC

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 COO00IIIeCTBA, DKOCUCTEMBI
OK 01, 0K 02, OK 07, JIP 23, | Tema 4.3. buocdepa - | OnieHuBacmasi TUCKYCCHS
JIP 30 riiobanbpHas JKoJoruveckas | TectupoBaHue
cucTeMa
OK 01, OK 02, OK 04, OK 07, | Tema 4.4, Bnusuaue | TectupoBanue
JIP 23, JIP 30 aHTpororeHHsIx (¢akropos | [IpakTrueckoe 3aHsTHE
Ha Ouocdepy
OK 02, OK 04, OK 07, JIP 9, | Tema 4.5. Bnusauaue | OueHnBaemasi IUCKyCCHS

JIP 23, JIP 30

COLIMAJIbHO-3KOJIOTMYECKHUX
dbakTopoB Ha  370pOBbHE
4eJl0BeKa

BrimonHenue nabopaTtopHOi

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 obnacTtu
TE€HETUYECKUX TEXHOJIOT U,
KJIETOYHOM UH)XEHEepUH,
MUIIEBBIX OMOTEXHOJIOTHH,
npe/cTaBiIeHue pe3ynbTaToB

pelIeHUs KEeCOB

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

Tema 5.2. buorexHonoruu B
MPOMBIIUIEHHOCTH

BrimosnHeHue keiica Ha aHanu3
uHpopmaruu 0 pa3BUTHHA
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHIA,
MPEJCTaBICHUE pe3yJIbTaToOB
pELIECHUs KEWCOB




5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IlaccuBHBbIE:

- JIGKIIUU TPaTUIMOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEIUNHBIX CPEACTB U 0€3 pa3aaToduHOro
Marepuaa;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYK/ICHHUS JTOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOTIPOCaM;

- CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmsue npenooagamens Kaxk cyovekma ¢ 00yuarwuMca Kak 00beKmom
NO3HABAMENLHOU 0esIMENIbHOCU).

5.2 AKTHBHbIE 1 HHTePaKTHUBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKLINH;

- 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 CUTYaIHi;

- METOJ] MO/1YJIbHOTO 00yUeHMUs;

- 0OyueHHe ¢ MCIOJIb30BaHIEM KOMITHIOTEPHBIX 00yYaroIIUX MTPOrpamM;

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



