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1 MACHOPT PABOYEM MPOI'PAMMBI YYEBHOU JUCIHUATLIAHBI
OY /.13 BUOJIOI'us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
Pabouas nporpamma yuebHoi qucturuinabl OY J1.13 broiorus sBisieTcst 4acTho IPOrpaMMbl CPETHETr0
(monHOTO0) 061IeT0 00pazoBanus 1o crermanbHocTH CITO 25.02.08 Dkeryararus 6€CIUIOTHBIX
ABUAITMOHHBIX CUCTEM, YTB. MpuKa3oM MunuctepcTBa oopa3zoBanus u Hayku PO ot 09.01.2023 1. Ne2

[Ipu peanuzanuu paboyeil mporpaMMbl MOTYT UCHIOJIB30BATHCS Pa3IMYHbIE 00pa30BaTebHbBIE TEXHOJIOTUH,
B TOM YHCJIC AUCTAHIIMOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOTUH, JIEKTPOHHOE 00yUYCHHE

1.2 Mecto y4edoHoii tucuunjaudbl B ctpykrype OINIOII-IIIICC3:

B yue6npix mmanax OIIOII-TITICC3 yuebnas aucuurumaa OY1.13 buonorust BXoIuT B cocTaB
00X y4eOHBIX PEeIMEeTOB, (POPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteir @I'OC cpenHero
obmero obpazoBanus, mis crnenuanbHocTeld CIIO. C yuérom mpoduisi ocBauBaeMoOW CIEIHMAIIBHOCTH
NaHHas ydeOHas TUCHUIUIMHA peanu3yercs Ha 1 Kypce.

1.3 Illianupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOH TUCHUTIMHBI:

1.3.1 Heab y4eOHOM AUCHUNINHBI:

¢dopmupoBaHue y 00y4aroOmUXCs MPEACTABICHUS O CTPYKTYPHO-(QYHKIIMOHAIBHON OpTaHU3aIiH
KMBBIX CUCTEM PAa3HOI'O PaHIa KAK OCHOBBI IPUHATHUS PELICHUH B OTHOLIEHUN O0BEKTOB KUBOW MPUPOIbI
U B IPOU3BOJCTBEHHBIX CUTYAITHIX.

1.3.2 B pe3yabTaTe ocBOeHHs Y4eOHOM AUCHUIIMHBI 00yYaIOLIUIICH J0JIKeH

yMeThb:

—  OHpeAeNsATh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAMTH HAONIOACHMS 3a SKOCHCTEMaMHU JUIS
BBISIBJIEHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHHH, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOICHHIA;

— TPOBOAWTH  TpOCTEHIIME  OMOJOTMYECKHE  AKCIEPUMEHTANbHBIE  UCCIEIOBAaHHUS  C
co0JroIecHUEM MTpaBHII OE30MACHOT0 00paIleHUsI C 00bEKTaMU U 000PYIOBAaHUEM,;

—  HCIIOJIB30BaTh HHPOPMALIHIO OMOJIOTHYECKOT0 XapaKTepa U3 Pa3In4HbIX HICTOUHUKOB,

—  TNPOTHO3MPOBATh MOCIEACTBUS CBOEH JIEATETLHOCTH MO OTHOLICHHIO K OKpY’Karollen cpene,
COOCTBEHHOMY 3/10pOBBI0; 00OCHOBBIBATh U COOJIIOIATh MEPbI MPO(UIAKTUKH 3a00I€BaHUH

3HATh:

— cTpoeHHe, MHOrooOpas3ne W OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOIO YPOBHS OpraHU3alluH,
3aKOHOMEPHOCTH NMPOTEKaHHUsI OMOJIOTHYECKUX IPOLIECCOB U SIBIIEHUI B OKPY’KaroLIel cperie, LEeOCTHYI0
HAYYHYIO KapTUHY MUPa, B3AUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAUYUMOCTh JOCTWXKEHMH OHMOJOrMYecKOM HayKd U TEXHOJOTHMH B INPaKTHYECKOU
JeSITeTPHOCTH YEJIOBEKA, Pa3BUTHU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHH.

1.3.3 Ilnanupyemble pe3yabTaThbl OCBOCHHS YUeOHOWH THCUHMIIINHBI:

O 1He KOMIIeTeHIIH HJIZaanyeMLIe pe3yabTaThl 00y4eHHus ;
Oo0mmue JucnunianHapHblie
OK 01. BeiOupats B 4acTH TPYAOBOro | CQOPMUPOBAHHOCTH 3HAHUI O MeCTe U
CIOCOOBI PEUICHUs 337a4 | BOCHUTAHMSA: ponu OUOJIOTMM B CHCTEME HAay4HOTO
npodecCuoHATBHON - TOTOBHOCTh K TPYNly, OCO3HAHHE | 3HAHUSI; (G YHKIIMOHATEHOM
JESTEIBHOCTH LIEHHOCTH MacTEepCTBa, | FPAMOTHOCTH YEJIOBEKA I PELICHUS
MIPUMEHUTEIBHO K TPYAOIIO0HE; YKU3HEHHBIX TIpobieM;
pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K AKTUBHOHU | CHOPMHPOBAHHOCTH YMEHHUS

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriarojbpHOi Gopme, hopMupyembie 0011e00pa3oBaTeIbHBIM yIEOHBIM ITPEAMETOM
3 JucnuiumHapHble pe3ynbTaThl YKa3blBAalOTCS B COOTBETCTBHM C MX HONHBIM nepeuHeM Bo PI'OC COO (B mocnenneit
penakuuu ot 12.08.2022)




TEATENILHOCTH  TEXHOJIOTHYECKOM
U COIMAIBbHOW HAaNpaBIEHHOCTH,
CIIOCOOHOCTH MHHUIUHPOBATb,
IUTAHUPOBAaTh U CaMOCTOSTEIIBHO
BBITIOJIHSTH TAKYIO JICATEIEHOCTD;
- MHTEpEC K pa3juyHbIM cdepam

npodecCuoHAIBHON
NeSTeILHOCTH,

OBnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU MO03HABATEIILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYEeCKHue
nelcTBUA:

- CaMOCTOSITEJIbHO
dhopmynupoBaTh u
aKTyaJlu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBII
MPU3HAK WM OCHOBAHUA IS
CpaBHEHHUA, KIacCUPUKAIUU U
0000IIICHHS;

- OINPEAEIIATh LU IEATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTECPUU
UX JOCTUKEHUS;

- BBISBIISATH 3aKOHOMEPHOCTH |
MPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
NeSITeTbHOCTbD, OIICHUBATh
COOTBETCTBHUE pEe3ynbTaTOB
LeTISIM, OIICHUBATH PHUCKH
MOCJIE/ICTBUH 1€SITEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHHE npu pereHnun
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BATEILCKHE
JlefiCTBUA:

- BIaJeTh HaBbIKAMU Yy4eOHO-
HCCIIEA0BATENIBCKON U MPOEKTHON

JeSTeNbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISIBJISITh MPUYUHHO-
CIICZICTBEHHBIE CBSI3U u
aKTyallu3UpPOBATh 3amavy,
BBIJIBUT'aTh THIIOTE3Y €€ PCIICHUA,
HaXOJUTh apTryMEHTBI TUTST
JI0Ka3aTelbCTBA CBOMX
YTBEPKIACHUIA, 3a/1aBaTh

rapaMeTpsl U KPUTEPUU PELICHHUS;
- QHAJIU3HUPOBATH IIOJYyYEHHBIE B
xone peleHus 3a/1a4u
pe3yJbTaThl, KPUTHYECKH

pacKpbIBaTh CoJIepKaHHE
OCHOBOIIOJIATAIONINX ~ OMOJIOTHYECKUX
TEPMUHOB W TIOHSATHI: XH3Hb, KIIETKA,
TKaHb,  OpraH, OpraHU3M,  BHII,
TOMYJISIIKSI, JKOCHCTEMa, OHOLIECHO3,
ounocdepa, MeTaboIU3M (oOmeH
BEIICCTB M TPEBPAlICHUE DHEPTHUN),
romMeocras (camoperynsius),
OMoCHHTE3 Oeka, CTPYKTYpHas
OpraHu3aIus KHBBIX CHCTEM,
JIMCKPETHOCTD, CaMOpeTryJIsus,
CaMOBOCIIPOU3BEICHNE (PETIPOLYKIUS),
HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U PA3BHUTHUE,
YPOBHEBasi OpraHU3aIus;

c(hOpPMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh cojiepxKaHue
OCHOBOIIOJIAralolux  OMOJIOTHYECKUX
TEOpUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHO1, MYTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0XKICHUS
YKU3HU U YEJIOBEKA;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKkpbIBaTh OCHOBOIIOJIArato0I1e
OMOJIOTHYECKUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Menpens,
T. Moprasa, H.N. Baswuiosa,

3. I'ekxenst, ®. Mriomnepa, K. Bboapa),
TPaHMIIBl UX TMPUMEHUMOCTH K YKUBBIM
cucTeMam;

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOT'0
TO3HAHMS, UCTIOIB3YEMBIX B OUOJIOTHU:
HAOMIOJIEHUS! ¥ OMHUCAHHS  JKUBBIX
CHUCTEM, TIPOLIECCOB W  SBJICHUM;
OpraHu3alu u MIPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUSI  TUIOTE3,  BBISIBICHUS
3aBUCUMOCTH MEXJy HCCIIeTyeMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOTYYEHHBIX
pe3ynbTatoB U (OpMyIHpOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAyYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIICISATH
CYIIECTBCHHBIC TPU3HAKA BHUPYCOB,
KJIETOK  MPOKapUOT U  DYKApUOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BeIeCTB U MPEeBpaIICHUS
SHEpPrud B  KJeTke, (OTOCUHTE3A,
MJJACTUYECKOTO M DHEPreTUYECKOIo




OIICHUBAaTb HUX JOCTOBCPHOCTD,
NPOTHO3UPOBATHL HU3MCHCHUC B

HOBBIX YCIIOBUSIX;

- yMEThb NEPEHOCHTh 3HAHUS B
MO3HABATEIBHYIO "
MPAKTUYECKYIO o0macTu
JKU3HEIIeITSIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

- BBIIBMTATh  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO0/Ibl U PELIEHUS;

- CHOCOOHOCTh MX HCHOJIH30BAaHU
B ITO3HABATEIHLHON M COIIMAJIbHOM
MPaKTUKE

o0OMeHa, XeMOCHHTE3a, MUTO3a, Meii03a,

OILTIO/IOTBOPEHHS, pa3BUTHS u
pa3MHOXKCHHS, WH/IMBUIYaJILHOTO
pa3BUTHd OpraHuzMa (OHTOT€HE3a),
00pBOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOT'O otbopa,
BU1000pa30BaHUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHM3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHEHTOB IKOCHUCTEM,
AHTPOIIOTEHHBIX U3MEHECHU I B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYrOBOpOTa BEIISCTB M MPEBpaIlCHHE
9HEpruu B Ouocdepe;
Cc(OPMHPOBAHHOCTh YMEHHUsSI pelIaTh
OMOJIOTMYECKHE 33/1a4d, COCTaBJIATh
TCHOTHIIMYECKHE CXEMbI CKPCIUBAHHMS
JUIS  Pa3HBIX THUIIOB HACJCIOBaHHS
NPU3HAKOB y OPraHU3MOB, COCTAaBIISATH
CXEMBI TIepeHOCa BEUISCTB U SHEPTHH B
IKOcHCTeMaXx (IIeTH MUTAHUS, THIIECBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBpEMEHHBIC CPEIICTBA
MOKCKA, aHaTIN3a U
HWHTEPIPETAIHH
nHpopManuu u
nH(pOpMallMOHHbIE
TEXHOJIOTHH ISt
BBITIOJTHEHUS 3134
npodeccnoHanbHOM
JEeSATEIIbHOCTH

B o0sacTH HEHHOCTH HAY4YHOIO
NO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33PEHUSI,
COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu " 00111eCTBEHHOH
MIPAaKTUKW,  OCHOBAaHHOTO  Ha
auyasnore KYJBTYD,
CIOCOOCTBYIOLIETO  OCO3HAHUIO
CBOETr0 MECTa B IOJIMKYJIBTYPHOM
MHpE;

- COBEPIUECHCTBOBAHUE SA3BIKOBOM
U YUTATEIbCKOM KYJIBTYpPHI Kak
CpPEACTBA B3aUMOJECHUCTBUS MEKIY
JIIOIMU U TIO3HAHUS MUDA;

- OCO3HaHWE ILIEHHOCTH HAY4YHOU
JEeATEIbHOCTH, TOTOBHOCTb

OCYIIECTBIISITh  NMPOEKTHYIO U
HCCIIEI0BATENBCKYIO
NEeSTeNIbHOCTh WHAMBHUIyaIbHO U
B IPYIIIIE;

OBnanenue YHUBEPCATbHBIMHU
y4eOHBIMU [I03HABaTEJIbHBIMU
JNIEUCTBUSIMU:

B) padorta ¢ nHpopManmeii:

- BJIAACTb HaBbIKaMH ITOJYUCHUA
uHbOpMAlMM U3  HMCTOYHHKOB
pPa3HbIX THIIOB, CAMOCTOSITEILHO
OCYIIECTBIISATh TIOMCK, AHAJM3,

c(hOpMUPOBAHHOCTh yMEHUM
KPUTHYCCKH OIICHUBATh WH(OPMAIIHIO

OMOJIOTNYECKOTO coJiep KaHus,
BKJIIOYAIOLIYIO [ICEBAOHAYYHbBIC 3HAHUS
U3 Pa3IUYHBIX MCTOYHHUKOB (CpeAcTBa
MaccoBod  HMHQOpMaIMH,  HAy4HO-
HOIYJIIpHBIE MaTepHabl);
HUHTCPHIPECTUPOBATL 3TUYCCKUC ACIICKTBI
COBPEMEHHBIX UCCIIEIOBaHUM B
OHOJIOrur, MEIUIMHE, OMOTEXHOIOTUH;
paccMaTpuBaTh rio0anbHbIe
JKOJIOTUYECKHE poOIIEMbI
COBPEMEHHOCTH,  (OpMHpOBATH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3HILIHIO;

c(OPMHPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIE MHUCHBMEHHBIE U YCTHBIE
COOOILEHHs] HA OCHOBE OMOJIOTMYECcKOH
nHpopmanuu u3 HECKOJIBKUX
HUCTOYHHUKOB, I'PAMOTHO HCIIOJI30BaTh
MOHATUIHBIN anmapaTt OMoJIOTUn




cucTeéMaTu3alunIo n

HUHTEPIPETAIIIO nH(popMaIun
pa3IUYHBIX BUIOB U (opm
IIPE/ICTaBICHMUS;

- CO3/1aBaTh TEKCThI B PA3JIUYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIHU u EJICBOM
ayJIUTOPHH, BEIOMpas
ONITUMAITLHYIO bopmy
MIPEJICTABJICHUS U BU3YyaTH3aIUH;

- OICHHMBaTh  JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmu, ee

COOTBETCTBHE  IPAaBOBBIM W
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIIOJIb30BATh cpencTaa
WH(POPMAIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B peleHnH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHM3alMOHHBIX  33aga4 ¢
co0IroieHNEM TpeOoBaHU
SPrOHOMHKH, TEXHHUKH
0e30I1aCHOCTH, TUTHCHEL,

pecypcocOepexeHusi, MPaBoOBbIX U
ATUYECKHUX HOPM, HOPM
HH(pOpPMaIMOHHOM 06€301MacHOCTH;
- BJIAJICTh HaBBIKaMHU
pacrno3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€3011aCHOCTH JIMYHOCTH

OK 04. DOddexrtusHO
B3aHMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/JIe

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COLIMAJIbHOMU JESITENIbHOCTH;
OBnajgenne yHUBepcaIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

0) coBMeCTHas 1eSITeJIbHOCTD.

- TOHHMMaTh M UCIHOJb30BaTh
MIPEUMYIIECTBA KOMaHJHOW U
WHIUBUAYAIbHON paboThI;

- IPUHHUMATh LEIU COBMECTHOMN
NeSITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHHUPOBATh JIEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUN, paclpeneisaTb poiid ¢
y4eTOM  MHEHUH  Y4YaCTHUKOB
00CyX/1aTh pe3yiIbTaThl
COBMECTHOH paboThI;

- KOOpJMHUPOBATb M BBINOJIHATh

npuoOpeTeHre  OmblTa  MPUMEHEHHS
OCHOBHBIX METOJI0B HAy4YHOTO
MIO3HAHUS, UCHOJIb3YEMBIX B OHMOJIOTHH:
HaOJIIOJIEHUsT W ONUCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB U  SIBJICHMH;
OpraHu3alu u IIPOBEJCHUS
OHMOJIOTNYECKOT0 AKCIIEPUMEHTA,
BBIIBWJKEHUSI  TMIIOTE3,  BBISIBICHHUSA
3aBUCHUMOCTH MEXJy HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOJTy4YEeHHBIX
pe3ynbTatoB U (OpMyIHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM Hay4YHBIX
MOHSATUI, TEOPUN U 3aKOHOB




paboTy B YCIOBHSX pPEaJbHOTO,

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYUIECTBISITh  MO3UTHUBHOE
CTpaTermyecKoe IOBEJACHUE B
Pa3IMYHbIX CUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUITUATABHBIM

OBiajgeHne yHUBepCAIbHBIMH

peryJiTUBHBIMH JeHCTBUSMU:
r) IpUHATHE Cce0s M JAPyrux
JI0en:

- NpUHUMATh  MOTHUBBl U
apryMEHThl [JPYrux JIIOAEH IIpU
aHaiuse pE3yJIbTaTOB
JeSATEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO
JPYTHX JIFO/ICH HA OIIHOKH;

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMATh MHP C  [O3HIUH
JPYTOro 4eloBeKa

OK 07. CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ PeKTUBHO IEHCTBOBATH
B Ype3BbIUaiiHBIX
CUTYaLUsAX

B o6s1acTH 3K0/10rMYECKOTO
BOCIIUTAHHSA:

- c¢(hOpMHUPOBAHHOCTH
9KOJIOTMYECKOHN KYJIBTYPBI,
[MOHMMAaHHUE BIUSHUS COLIMAIIBHO-
SKOHOMMUYECKHUX TIPOLIECCOB Ha
COCTOSIHUE IIPUPOIHOMN 51
COLIMAJIbHOW Cpebl, OCO3HAHUE
rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOIIeM;

- IJIaHUPOBaHHE U
OCYIIIECTBJICHUE  JCHUCTBUM B
OKpY)KaIoIllel Cpelie Ha OCHOBE
3HaHUSA  LEelIed  YCTOMYMBOTO
pa3BUTHUS YEJIOBEYECTBA;
AKTUBHOE HENPUITHE JCUCTBUM,
MIPUHOCALINX BpPEJ OKPYKaroLen

cpexne;

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusiTHbIE

JKOJIOTUYECKHE MIOCJIEICTBUS
MpEeATPUHUMAEMBIX JIEWCTBUH,
MpeAOTBPAIIATh UX;

- pacimpeHue OIBbITa
NEeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENbCKOW, MPOEKTHON U
COIIMAIbHOMN AeITEIbHOCTU

c(hOpPMUPOBAHHOCTH YMEHHUS
OPUMEHATh TOJy4YCHHbIC 3HAHUS Ui
00BSICHEHHS OMOJIOTHYECKUX
MPOIIECCOB W SBJICHUM, NI TPHHATHS
NIPAKTUYECKUX peleHuin B
MMOBCEIHEBHOM  JKU3HH C  IICNBIO
oOecreyeHrnss 0OE30IIACHOCTH  CBOETO
3I0pOBbS M 3JI0POBbS OKPYKAIOIINX
JroJIer, coOIII0ICHHS 3I0pOBOT0 00pa3a
YKU3HU, HOPM TPaMOTHOTO TIOBE/ICHUS B

OKpY)Kalolllel  MPUPOAHOM  Cpele;
MOHUMaHUe HEOOXOIUMOCTHU
UCITIOJIb30BaHUSA JOCTHKEHUI
COBPEMEHHOM ounonorun u
OMOTEXHONOTHI ISl  palMOHATIBLHOTO
MIPUPOJIOTIOIE30BAHUS




I1K 2.2. Oprann3oBbIBaTh M OCYIIECTBIIATH KCIUTYyaTallUIO OCCIIMIIOTHBIX BO3AYIIHBIX CYJIOB
BCPTOJICTHOT'O THIIA, B TOM YHCJIC B OCOGBIX YCIIOBUAX U OCO6I>IX CJIydadx B IIOJICTC.

B pesynbrare ocCBOeHHMsS TIporpaMMbl y4eOHOW TUCHUIUIMHBI peaju3yercs Iporpamma
BOCIIUTAHMsI, HApaBJIeHHas Ha (OPMHUPOBAHUE CIEAYIOMNX JTUYHOCTHBIX pe3yabTaToB (JIP):

JIP 9 ColGnroaromuii ¥ mporaraliupyomui mpaBuia 310pOBOro U 06e301macHoro odpasa >Ku3HH,
CIOpTa; MPEAYNPEXAAOIMMI  TUO0 NPEoJoJeBAOIIMI  3aBUCHMOCTH  OT  alIKOrojisi, Tabaka,
MICUXOAKTUBHBIX BELIECTB, a3apTHbIX Urp U T.A. COXpaHAOIIUNA MCUXOJIOTMYECKYI) YCTOHYHMBOCTH B
CUTYAaTUBHO CJIOKHBIX WJIM CTPEMUTEIbHO MEHSIOIIUXCS CUTYALIHUSIX.

JIP 23 IMonyuenue 00y4yaronmMucs BO3MOKHOCTH CAMOPACKPBITUS U caMOpealin3alusi TUYHOCTH.

JIP 30 Ilonmmaromuii CyniHOCTh M COLMAIBHYIO 3HAYMMOCTh CBOeW Oynymieil mpodeccun,
MPOSIBJISIFOIINUNA K HEW YCTOMYMBBIA HHTEPEC.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOU JACIUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI NPOrpaMMbl Y4eOHOI 1M CHHUIIIMHbI 72
B T.U.
OcHoBHOe coJep:kaHue 52
B T.U.
Copep:xanue yueOHOro MaTepuana 38
MPAKTUYECKUE 3aHATUL 12
J1a00paTOPHBIE 3aHATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHUE 12
B T.4..
TeopeTudyeckoe olOyueHue 2
MPAKTUYECKHUE 3aHATHS 8
nabopaTopHbIE 3aHATHUS 2
KonTponbnas padora 6
IIpomeskyTouHasi aTTecTanus B opme 2
oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTnuyeckuii I1aH U coaepxkanue ydeonoii rucuumiunsl OY /.13 BUOJIOTI'UA

dopmMupyemblie
KOMIIeTeHIIHH
HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, MIpaKTUYecKue M JadopaTopHble 3aHIATHSA, 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 5KHBOTO 18
Tema 1.1. 2 OK 01
buosorus kak Conepsxanne y4eGHOro MaTepualia 2 OK 02
Hayka. O0mas CoBpeMeHHbIE OTpaciau OHWOJIOrMYecKruX 3HaHWH. CBsI3p OMONOTMU C JPYrUMHM HayKaMH: OMOXHUMUS, JIP 23
XapaKTepUCTHKA ouodusuka, Ononnka, renoreorpadust u np. Pors u mecro Ouonoruu B popMHUpOBaHUH COBPEMEHHOM JIP 30
KU3HU Hay4YHOH KapTHUHBI MHpa. YPOBHU OpraHu3aluu kuBod marepuu. OOmas XxapakTepuUCTHKa >XU3HH,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUN COCTaB KIETOK
Tema 1.2. 6 OK 01
CTpykTypHO- Copaepxxanue ydyeOHOIro MaTepuasa 2 OK 02
bynkuuonanbHas Knerounas teopus (T. IIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJOKEHUS COBPEMEHHOMN OK 04
OpraHu3anus KJIETOYHOW TEeOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKapUOTHYECKHM. JIP 23
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHEe NpOKapHOTHYECKOW KiIeTku. CTpoeHue JIP 30
syKapuoTHueckoil kietku. Hekierounsle popmbl )kU3HH (BUPYCHI, OakTeprodarm)
JlabopaTopnas paGora Nel 2
CrtpoeHue KIETKH (pacTeHHMsl, )KUBOTHBIE, TPUOBI) U KJIETOYHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,
XJIOPOTIJIACTHI, XPOMOIIJIACTHI)
IpakTuyeckoe 3ansiTue Nel 2
Bupycubsle u OakrepuanbHble 3aboneBanus. OOMe NPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcoOOEHHOCTH MPUMEHEHHSI aHTUOMOTHKOB.
Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO2OMOBIEHHbIX NO NEPEeyHI0 UCMOUYHUKOB,
PEKOMEHO0BAHHbIX npenodasamenem
Tema 1.3. 4 OK 01
CTpyKTypHO- Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
¢pynknunonaabuble | XpomocomHass teopuss T. Moprana. CrtpoeHne XpomMocoM. XpOMOCOMHBIM HabOp KIETOK, JIP 23
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dakTopsl TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAINIOUAHBIA M JUIUIOWIHBIN Habop. HykiienHoBbIe JIP 30
HacaencTsennoctu | kucnorel: JIHK, PHK naxoxnenuwe B kieTke, MX cTpoeHHEe W (QYHKIMH. MaTpuuHbIe HPOLECCH B

KJIETKE: perinKanus, buocunTes Oenka, penapanus. ['eHeTHYecKuil Kol U ero CBONCTBa

IIpakTHyeckoe 3ansaTue Ne2 2

Pemenue 3aay Ha onpeenaeHue nocie0BaTeIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae

MU3MEHEHUS NI0CIIEI0BAaTENbHOCTH HyKIIeoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB H Copaepxxanue yuyeOHOIro MaTepuasa 2 JIP 23
NpeBpalleHne [TonsTre MeTabonu3M. ACCUMUISIIIMS U AUCCUMUJISIMS - JBE CTOPOHBI MeTabonu3ma. Tumbsl oomeHa JIP 30
JHEepPIruu B KJleTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBI W aHa’poOHBINA. [lmacTuueckuit oOMeH.

DoTocuHTE3. XEMOCHUHTES
Tema 1.5. 2 OK 02
JKuznennptii unkia | Cogepkanue y4efHOro MaTepuaia 2 OK 04
KJIeTKU. Murtos. Kiterounsii 1uki, ero mepuonasl. MUTO3, €ro CTaiuyd U NPOUCXOJALIME IMPOLECCHl. buonorndyeckoe JIP 23
Meiio3 3HaueHue MuTo3a. Meito3 u ero craauu. [loBenenue xpomocom B MmeHo3e. Kpoccunrosep. JIP 30

bronornyecknii cMbICI Meio3a
KonTtpoibHasn MonexkyIsipHBII ypOBEHb OPraHU3aLUN KUBOTO 2
pabdora
Pa3nen 2. Ctpoenue u GpyHKUMHU Opranusma (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyakuuu opranusma (1 cemectp) 14
Tema 2.1. Ctpoenne 2 OK 02
oprasHusma Copaepxxanue ydyeOHOro MaTepuasa; 2 OK 04

MHOrokaeTOYHbIE OpraHu3Mbl. B3anMOCBSI3b OpPraHoB M CHUCTEMBI OPraHOB B MHOI'OKJIETOYHOM JIP 23

opranusme. ['oMeocTas opraHnu3Ma 1 ero NoJAep:KaHue B MPOLECCE KUIHEIEITEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opMbI Copnepsxanue yueOHOr0 MaTepuaJa 2 JIP 23
Pa3MHOXKEHHSA @opMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe u mojoBoe pa3MHOXKeHHe. Buasl Oecronoro JIP 30
OpPraHu3MoB pasmHoxkeHus. IlomoBoe pa3MHokeHue. ['ameroreHe3 y >XMBOTHBIX. (CriepMaToreHes M OOTEHE3.

CtpoeHune noyoBbIX KI€TOK. OTIOH0TBOpEHNE
Tema 2.3. 2 OK 02
Onrorenes Conep:kanme y4e0HOro MaTepuaja 2 OK 04
pacreHui, WNunuBrayanbHOE pa3BUTHE OPraHU3MOB. DMOpHoOreHe3 u ero craauu. IloctamMOproHaNBHBINA EPUOI. JIP 23
KMBOTHBIX H Craguu 1mocTaoMOpPHOHAIBHOTO Pa3BUTHS Y JKMBOTHBIX M 4yenoBeka. IIpsimoe u HempsiMoe pa3BHTHE. JIP 30

11



yeJioBeKa buonornueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHUH
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Cogaepsxanue yueOHOT0 MaTepuaJa 2 OK 02
HACJIe/I0BAHUA OcCHOBHBIC TOHATHSI TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi rameT. 3akoHsl [. Mennens OK 04
(MOHOTHOpHUTHOE ¥ TOJUTHOPUIHOE CKpelrBaHue). B3anMoaeiicTBrue reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Pemienue 3aa4 Ha onpesiesieHre BEPOSTHOCTH BOZHUKHOBEHNUS HACIIEICTBEHHbIX IIPU3HAKOB P MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3UPYIOMEM CKPEIIMBAHUH, COCTABICHHE TEHOTUIMYECKUX CXEM
CKpEeLMBaHUs
Tema 2.5. 4 OK 01
CuenjieHHOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHue 3akonbl T. Moprana. CuerieHHOe HaclelOBaHHWE I'€HOB, HapylleHue cuervieHus. HacnenoBanue JIP 23
NPU3HAKOB IPU3HAKOB, CLEIUIEHHBIX C M0JIOM JIP 30
IIpakTHyeckoe 3ansiTue Ned 2
Pemenne 3amay Ha ompeneneHHWEe BEPOSTHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX IPHU3HAKOB IPU
CIIETIJICHHOM HAcCJI€JIOBAaHUH, COCTABJIEHUE TeHOTUIMMYECKUX CXEM CKpEIIMBaHUs
2 cemecmp 40
Pa3nes 2. Ctpoenue u pyHKIMH opraiusma (2 cemecrtp) 6
Tema 2.6. 4 OK 01
3aKkoHOMepHOCTH Copnepxanue yueOHOro MaTepuasa 2 OK 02
U3MEHYUBOCTH W3MeHYMBOCTh MNpU3HAKOB. BHIBI M3MEHYMBOCTU: HACJIEICTBEHHAs W HEHACJIEICTBEHHas. 3aKOH OK 04
TOMOJIOTHUECKUX Ps0B B HacieacTBeHHOM u3MmeHunBocTH (H.M. BaBuioB). MyraiuoHHas Teopus JIP 23
W3MEHYMBOCTU. BUbl MyTanuii ¥ NpUYMHBI UX BOSHUKHOBeHMs. Kapuotun denoBeka. HacnencTBeHHbIE JIP 30
3a0oneBaHMs yenoBeka. ['€HHble M XpOMOCOMHBIE OOJIe3HM yenoBeka. bone3Hu ¢ HacneacTBEHHOMH
NPEPACTIONOKEHHOCTEI0. 3HAYeHWE MEIUIIMHCKOW TEHETHKH B TIPEJIOTBPAIICHUH U JICYCHUH
TeHEeTHYECKUX 3a00JIeBaHUN YeJIOBEKa
IIpakTHyeckoe 3ansaTue NeS 2
Pemenne 3amau Ha ompejaeneHuWe TUNA MYTalUU IpU Tepefade HaCleACTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TeHOTHITMYECKUX CXEM CKPEIINBaHUS
KonTpoabHas Crpoenue U GyHKIIUN OpraHu3Ma 2
padora
Pa3nen 3. Teopusi 3BoJIonMHM 6
Tema 3.1. UcTopus 2 OK 02
IBOJIIOLIMOHHOTO Coaep:xkaHue yueOHOro MaTepuaJia 2 OK 04
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YYeHHUSs. [Tepsoie sBomounonHsle koHmernuuu (K.b. Jlamapk, XK.JI. broddon). DBomronuoHHas Teopus JIP 23
Muxkpo3Borouust Y. lapBuna. CuHTETHYECKAs! TECOPHUS IBOJIOLNH U €€ OCHOBHBIE MOJIOKEHHUS. JIP 30
Mukpospomtonus. Ilomynsuuss kak 5>JeMEHTapHas €IUMHUIA SBOJIOLUU. ['eHeTH4ecKkue OCHOBBI
HBOJIONHMH. DJIeMEHTapHbIe (HaKTOphl 3BOMIONMU. EcTecTBeHHBI OTOOp - HampaBisitOUIHi (akTop

sBoJiroLMK. BuooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLUU
Tema 3.2. 2 OK 02
Makpossomonusi. | Comep:kanue y4eGHOro MaTepuaJa 2 OK 04
Bo3nukHoBeHHE U MakposBomtonusi. @opMmbl U OCHOBHBIE HampasiieHus Makpos3poitouuu (A.H. Cesepuos). Ilyrtu JIP 23
pa3BUTHE KU3HU HA | TOCTHXKEHHUs Ouosiorndyeckoro nporpecca. Coxpanenue 6uopasHooOpasust Ha 3emiie. JIP 30
3emie ['unoTe3bl U TEOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. llosiBiieHnEe mepBbIX KIETOK U UX HBOJIIOLIUS.
[TpokapuoTsl U 5ykapuoThl. IIpoMCXOKIA€HHE MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copnepxanue yueOHOIro MaTepuasa 2 OK 04
“1eJI0BCKA — AHTpomnonorus — Hayka o uenoBeke. CucTeMaTuyeckoe IMosiokeHue yenoBeka. CXOICTBO U OTIMYUS JIP 23
aHTpomorexHes YeJIoBeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIOTEHE3a. DBOIIOIUS COBPEMEHHOTO YEJIOBEKa. JIP 30
YenoBeueckue pacsl M KX €IMHCTBO. Bpemss M HyTH pacceleHHs 4YeIOBEKa IO IIJIAHETE.
[Tprcrioco0IeHHOCTh YeI0BEeKa K Pa3HbIM YCIOBHSIM CpEebl
Paznes 4. Ixonorus 18
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copnepxanue yuyeOHOIro Mmarepuasa 2 OK 02
(axTops! 1 cpeasl Cpenbl 0o0MTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAas, IOYBEHHAs, BHYTPUOPTraHU3MEHHAs. OK 07
KH3HHU DU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHu3moB. IIpucnocoOsneHuss OpraHuzMoB K JIP 23
JKU3HH B pasHbIXx cpenax. l[lonstue skomormyeckoro @axropa. Kiaccuduxamus 3K0I0rHYecKUX JIP 30
¢axTopos. [IpaBuno munumyma FO. JInOuxa. 3akon TonepantHocT B. Hlendopna
Tema 4.2. 4 OK 01
Honynsiuus, Copaepxxanue y4yeOHOro MaTepuasa 2 OK 02
coo01ecTBa, OKoJjoruyeckas XapakTEpUCTUKA BHMJA W MOMYJALMH. DKOJOTMYECKas HMIIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHUCTEMBbI xapakTepucTuku nomynsauuu. CooduiecTBa U 3kocucTeMbl. brolieHo3 u ero crtpyktrypa. CBA3U MeXIy JIP 23
opraHuzMamMu B OuoreHo3e. CTPYKTypHbIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYLEHTHI, KOHCYMEHTHI, JIP 30
penyneHTsl. KpyroBopoT BelecTB U NOTOK SHEPTUH B 3KocucTeme. Tpoduyeckue ypoBHH
IIpakTHyeckoe 3ansaTue Ne6 2

Pemenne npakTUKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJaHUil MO IMEPEHOCY BEIIECTBA M SHEPrUU B
HKOCHUCTEMAX C COCTaBJIEHUEM TPOYUUECKUX LIeTei U mUpaMul OMOMacChl U SHEPTUU
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Tema 4.3. buocdepa 2 OK 01
- ri100aJbHast Copaepxxanue yueOHOro MaTepuasa 2 OK 02
IKO0JIOTHYeCKast buocdhepa — xuBas obGonouka 3emun. Pa3Butme mnpencraBieHuit o Ouocdepe B Tpymax B.U. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! 1 ee KOMIOHEHTHL. JK1Boe BemecTBo 6nocdeps! 1 ero GyHKINH. JIP 23
3aKOHOMEpPHOCTH cyliecTBoBaHus Ouocheprl. OcodeHHOCTH Onocdepsl Kak rio0aabHON YKOCHCTEMBI. JIP 30
Junamuueckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl BemIECTB W OMOT€OXMMHYECKUE LUKIIBL.
['o0anbpHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Cogep:xanue y4e0HOI0 MaTepuaia 2 OK 02
(¢axkTopos Ha AHTpOTIOTeHHBIE BO3ACUCTBHS Ha OWOCcdepy. 3arps3HEHUs KaKk BUJ AHTPOIOT€HHOTO BO3JCHCTBUSI. OK 04
onocdepy AHTpoOIIOTeHHBIe BO31cicTBUS Ha atMmochepy. BosneiictBus nHa rumpochepy. BosgeiictBus Ha OK 07
autocdepy. AHTPOIIOTEHHBIE BO3JICHCTBHS HA OMOTHYECKHE COOOIIECTBA. I1IK 2.2
IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoOHATBLHO-OPUEHTHPOBAHHOE) 2 JIP 23
OTXx0/1b1 IPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
COLMAILHO- Conepsxanue y4eOHOr0 MaTepuaja 2 OK 04
IKOJIOTHYEeCKHX 310poBbE U €ro cocTaBistomue. MakTophl, MONOKUTENFHO U OTPUIIATETIFHO BIHSIOIINE HA OPTaHU3M OK 07
(dpaxTopoB Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JEWCTBUII Ha 340pOBbE YEJIOBEKa (AJIIEKTPOMArHUTHBIE MOJI, IK 2.2
310POBbE YeJ0BeKa | ObITOBas XMMHsI, N30BITOUYHBIE [ITyMbI, paJHallisd U T.M.). AJanTanus opraHu3Ma yenoBeka K (hakTopam JP9
okpyxaromieid cpenpl. [IpuHimnsl ¢popMupoBaHus 310poBbecOeperaromiero nopeAaeHus. duznueckas JIP 23
AKTUBHOCTbH U 3/10pOBbe. BHOXMMHYECKHE aClIeKThl pallMOHAJIbHOTO TUTAHUS JIP 30
JlabopaTopnasi pabora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2
YMcTBeHHast paboTOCTIOCOOHOCTH
KonTpoJabnas TeopeTnueckue acreKThl SKOJIOTHH 2
pabora
IIpodeccrnonabHO-OPHMEHTHPOBAHHOE COAEPKAHNUE (COAepKaHUe MPUKJIATHOTO MOAYJISA)
Pa3nes 5. buosaorus B :kM3H1 8 OK 01
Tema 5.1. 4 OK 02
Buorexnonornu B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKU3HU KAXKI0I0 BuotexHonorus xak Hayka ¥ mpou3BoacTBO. OCHOBHBIE HAIPABICHUS COBPEMEHHON OHOTEXHOJIOTHH. IK 2.2
Metoapl 6motexHonoruu. OOBEKTHI OMOTEXHOJOTUH. DTHKAa OWOTEXHOJIOTHYECKUX W TEHETHYECKUX JIP 23
sKcniepuMeHToB. IlpaBmina moucka M aHanu3a OHMOAKOJOTMUYECKOW HH(OpPMAMM U3 PazIHYHBIX JIP 30

UCTOYHUKOB (HayuHas W y4yeOHO-Hay4yHas JUTepaTypa, CpPEICTBa MacCOBOM WH(OPMAIUHU, CETh
WurtepHet u npyrue)

14



IpakTnyeckoe 3ansitue Ne§
Keilicel Ha ananmu3 WHQOpPMAIMK O HAYYHBIX JOCTHIKEHUSX B OOJACTH TE€HETHYECKUX TEXHOJIOTHIA,
KJICTOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

Tema 5.2. 4 OK 01

Buorexnosornu u | [IpakTnueckoe 3ansitue Ne9 4 OK 02

TeXHHYECKHeE Keiicbl Ha aHaIM3 UHQOPMALMK O Pa3BUTUM OUOTEXHOJIOTHI C IIPUMEHEHMEM TEXHHYECKHUX CHCTEM OK 04

CHCTEMbI I1K 2.2
JIP 23
JIP 30

TIpoMe:xyTouHasi aTTeCTAIMS 10 JUCHHMILINAE: 11dPepeHIIMPOBAHHBII 3a4eT 2

Bcero: 72
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3. YCJOBUS PEAJIN3AIIAU ITIPOTPAMMBI YYEBHOM U CHAJINHBI

3.1 TpeGoBaHusl K MUHUMAJIBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VYueOHas TUCUMIUIMHA peaau3yeTcs B yueOHOM KaOuHeTe 0€3011aCHOCTH JKU3HEIETEIbHOCTH U
OXpaHbl Tpya.

O6opynoBanue y4eOHOT0 KaOMHeTa:

— TI0CAJ0YHbIE MECTA MO KOJIUYECTBY 00YUaIOIINXCS;

— pabouee MeCTO MpenojaBarTes;

— METOAMYECKHE MaTepuallbl 110 JUCLUIUIMHE.

TexHuueckue cpenacrsa o0ydeHHs pabodero MecTa NpenojaBaTeis: KOMIBIOTEPHOE
000py0OBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHMAM O€30MAaCHOCTH W HAJEKHOCTH,
peycMaTpUBalollee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJIb30BaHUS KaOMHETa C LENbIO
U3ydeHHsl y4yeOHOH IMCUMIUIMHBL, MYJIbTUMEIuiiHOe 00opynoBaHHE (IIPOEKTOP U MPOCKIMOHHBIN
9KpaH WM UHTEPAKTUBHAs JI0CKa), JIOKAJIbHAS CETh C BBIXOOM B Internet.

HanmeHoBaHMe CHENUAIBHOTO TMOMEUICHUS: Yy4eOHas ayauTopHsi Ui TPOBEICHHS
NPAaKTUYECKUX 3aHATUH, TPYNIOBBIX KOHCYJIbTALMN, MHIUBHIYaJIbHBIX KOHCYJbTAlMH, TEKYIIEro
KOHTpPOJIS, TPOMEXYTOYHOM aTTeCTallud, OCHAIllEeHHas OO0OpYyJOBaHMEM M TEXHUYECKUMHU
CpeAcTBaMU OOYYEHHs, a TaKK€ YMUTAIbHBIM 3ai, MOMEIIEHUE JUIsl CaMOCTOSATENbHOM paloThl, C
noctynoMm k cetn «MuTepHeT» m DUOC. OcHameHHOCTh: KOMIUICKT y4eOHOW MebenH, HOYTOYK,
IPOEKIIMOHHOE 000pYyA0BaHUE (MYIbTUMEAUUHBIA IPOEKTOP U 3KPaH).

Ilepeyenr JUIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHSIEMOr0 TPOrPAMMHOIO

o0ecmeyeHus:
Cucremuoe u npuxjaaganoe 1O

rygn HaumenoBanue No munieH3un
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopob6ounast (pa3ubiii Ne Ha Kax10i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Koureur-puiaptp SKYyDNS 10-05109
IIporpammuoe ob6ecneuenne mo GNU General Public License (¢cB00oxHO pacnipocTpaHsiemoe)
Ne Ilepeuenn
1 | Open Office
2 | Moit O¢uc
3 | Gimp

IIpu u3ydyenun npeamera B (popmarte 3JIeKTPOHHOTO0 00y4eHHs ¢ ucnoyab3osanuem JOT
[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, SIuaekc Tenemocrt.
OnekrponHas miardpopma Moodle.

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NpPorpaMmMbl

Jliia peanuzanuu nporpamMmbl 0MOIuoTeuHbId (HOHT 00pa30BaTENbHON OpraHU3aluu 10JKEH
UMETh T[eYaTHble W/WIM DJIEKTPOHHBIE 0Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpPCHI,
PEKOMEHIyeMbIe Ul UCTIOIb30BAHUS B 00pa30BaTEIbHOM MPOLIECCE.
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Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3IaHUH, JONMOJHUTEIbHOH JIMTEPATYpPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. 3axapos B.b. buonorus. bazossiii yposens. 10-11 knacc : yueOnuk / B. b. 3axapos, H. 1.
Pomanoga, E. T. 3axapona : nox pen. E. A. KpukcynoBa. — Mocksa : Pycckoe cimoso, 2020 // 9bC
AliOyKc - TekcT: 35eKTpOHHBIN. — PexxuM noctyna: st aBTOpU3. MOJIb30BaTENEH.

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH

2. Kamenckuii A.A. buonorus . O6mass O6wmomorusi. 10-11 kmaccel. ba3oBwlii ypoBeHB :
yuebnuk / A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk. - 5-e uzn. - Mocksa : [Ipocda, 2017. -
368 c., ui. - TeKCT : HemoCPEICTBEHHBIM.

3. Babumesuu A. I1. buonorust 9-11 kimacchl : KOMIEKIHS MHTEPAKTUBHBIX Mozenei + 1C:
buonornueckuit konctpykTop 3.0 / A. I1. Babumesuu ; 1C Ilabmumunr ; [{eHTp mepCcrneKTUBHBIX
TEXHOJIOTHH. - 4-¢ u3n., nepepad. - [6. m.] : 1 C [Mabmumunr, 2013-2017. - 1 uHTEpaKT. BUACOIUCK
(CD-DVI). — 3aru. ¢ Tuty. sKpaHa. — DJIeKTPOHHAs MPOrpaMMa : JJICKTPOHHASL.

3.2.3 IlepedyeHb nmpogecCHOHAJIBHBIX 0a3 JTAHHBIX M MH(OPMALMOHHBLIX CHPABOYHBIX
cucTeM:

4. Koucynprantlltoc : cnpaBoyHO-TIOMCKOBasi cuctema : odurmaibHbii caiit. — URL
> https://www.consultant.ru/. - TekcT : 3JIeKTPOHHBIH

5. Tapanr : undopmaimonso - mpaBosoit moprain. — URL : https://www.garant.ru/ . —
TeKCT : 3JIEKTPOHHBIM.

6. Koxmekc : mpodeccuonanbHas cnpaBouynas cucrema. - URL :http://www.kodeks.ru/. —
TeKcCT : 2JIEKTPOHHBIN

7. OnexktpoHHas Oubnuoreka Y4eOHO-METOAMYECKOro IEHTpa MO OO0pa3oBaHUIO Ha
JKEJIC3HOA0OPOKHOM TpaHcmopte : odunumanbueiii car. — URL : https://umczdt.ru/books/. —
Pexum nocryna: quis aBTOpU3. OJAb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

8. Jlawp : amektponHas OuOnmoteunas cucrema. — URL : https://e.lanbook.com/. —
Pexum nocryna: s aBTOpU3. OJAb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

9. BOOK.ru: snekrpoHHo-OnbmMoTeyHass cucrema : cailt / KHOPYC : mu3marenscTBO
yuebHoit muteparypbl. — URL : https://book.ru/. — Pesxxum noctyna: 1uist aBToOpu3. MoJab30BaTeseh
- TeKCT : 3IeKTPOHHBIN.

10. Ibooks.ru : snexTpoHHO-OmMGIMOTEeuHas cucrema. — Cankr-IlerepOypr. — URL
https://ibooks.ru/. — Pexxum goctyma: st aBTOpHU3. MOjIb30BaTeseil. - TEKCT : 3JIeKTPOHHBIN.

11. eLIBRARY.RU : HayuHas 31meKkTpoHHas 6ubauoTeka : caiiT. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum poctyma: s 3aperucTpup.. mojib3oBaTeneit. — Tekct
JJIEKTPOHHBIN.

12. MunucrtepctBo TpaHcnopta Poccmiickoit ®enepanmuu : OQUIMATBHBIN CaWT. —
Mockga, 2010-2023. — URL : https://mintrans.gov.ru/. — TeKcT : 37eKTPOHHBIH.

13. PXK] : opunmansusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 37eKTpOHHBIH

14. denepanbHOE AareHTCTBO KEJIE3HOJOPOXKHOTO TpaHCHOpTa : O(PHUIMANbHBIA callT. —
Mockga, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBIN.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM JUCIIUILINHBI

KoHTponp ¥ OlleHKa pe3yabTaTOB OCBOCHHS Y4eOHOW IWCIMILIUHBI PACKPHIBAIOTCS depe3
TUCIUIUIMHAPHBIE PE3yJbTaThl, HampaBlieHHble Ha (OpMHUpPOBaHHE OOIIMX KOMIETEHLUUH IO
paszienaM U TeMaM Cojep KaHusl y4eOHOro MaTepuara.

[Tpomexxyrounas arrectramus B hopme oughghepenyuposannozo 3auema.

Oomasi/npodeccuoHanbHast
KOMIIeTeHIINA, IHIYHOCTHBIE Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
pe3yabTtatsl (JIP)
Paznen 1. Kuaerka - | KonrtponbHas pabora
CTPYKTYpPHO- «MouneKynsipHbII YpOBEHb
(pyHKUIHMOHAJIBHAS OpraHM3aL1H )KUBOTO»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. O6mas
JIP 23 XapaKkTePUCTUKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKYCCHSL IO
OK 02 (GyHKIMOHATBHAS BOIIPOCaM JIEKIUH
OK 04 OpraHu3aIus KJIEeTOK Brimonnenue u 3almTa
JIP 23 nabopaTopHOii paboThI
JIP 30 [IpakTrueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIICHUH C  Mpe3cHTaIUeH,
[IOJIFTOTOBJIEHHBIX 110 MEPEYHIO
HUCTOYHUKOB, PEKOMEHJIOBAaHHBIX
IpenojaBaTeneM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTAIBHBIA OIIPOC
OK 02 ¢dbyHkMoHanbHbIe (akTopsl | [IpakTHueckoe 3aHsTHE
JIP 23 HACJIEACTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O6MeH BemiecTB U | PpOHTAIBHBIN OIpOC
JIP 23 NpeBpalleHle DJHEPruu B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsiii | OOcyxneHune o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | nekuun
JIP 23 Meiio3
JIP 30
Paznen 2. Ctpoenme u | KontponbHas pabora «CrpoeHue
(pyHKIMHM OpraHu3ma U QYHKIIUU OPraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OueHuBaemasi IUCKyCCUs
OK 04 Opranusma
JIP 23
JIP 30
OK 02 Tema 2.2. ®opmsbl | DpOHTAIBHBIN OIIPOC
JIP 23 Pa3MHOKEHUs OPTaHU3MOB
JIP 30
OK 02 Tema  2.3. Onrorenes | TectupoBanue
OK 04 pacTeHHH, IKUBOTHBIX U
JIP 23 YeJI0BeKa
JIP 30
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OK 01

Tema 2.4. 3akOHOMEPHOCTH

@poHTATBHBINA OITPOC

OK 02 HACJIEI0BAHNS TectupoBanue
OK 04 [IpakTryeckoe 3aHATHE
JIP 23
JIP 30
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB [IpakTrueckoe 3aHsTHE
JIP 23
JIP 30
OK 01 Tema 2.6. 3akonomepHoctH | TectupoBanue
OK 02 W3MEHYUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
JIP 23
JIP 30
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 HBOJIFOLIMOHHOTO  yYEHHUS.
JIP 23 MuUKpOo3BOTIOLIHS
JIP 30
OK 02 Tewma 3.2. MakposBomtonus. | OnieHuBaeMas JUCKYyCCUs
OK 04 Bo3HukHOBEHME U pa3BUTHE
JIP 23 JKU3HU Ha 3emJie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTAIBHBINA OIIPOC
OK 04 YeJI0BEKa — aHTPOIIOTEHE3
JIP 23
JIP 30
Paznen 4. Jxonorus KonTponbHas pabota
«Teopetnueckue aCIEeKThI
SKOJIOTHH
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBsl U CpeJibl KU3HU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. Ilonynsauus, | I[IpakTuueckoe 3aHsTHE
OK 02 coo00111eCcTBa, YKOCUCTEMBI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi AUCKYCCUS
OK 02 riobanbHas skojoruyeckas | TectupoBanue
OK 07 cucreMa
JIP 23
JIP 30
OK 01 Tema 4.4. Bnusanaue | TectupoBanue
OK 02 aHTpornoreHHslx (¢akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
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I1IK 2.2

JIP 23
JIP 30
OK 02 Tema 4.5. Bnusinue | OuenuBaemasi 1UCKyccus
OK 04 COLMAJIBHO-?KOJIOTUYECKUX | Boimonnenue nabopaTopHOH
OK 07 (dakTOpOoB  Ha  370POBbE | PaOOTHI
[IK 2.2 YernoBeKa
JIP 9
JIP 23
JIP 30
Pazgen 5. bBuoaormsi B | 3amuTra Keiica: MpeICTaBICHUE
JKM3HHU pe3yibTaTOB  pelIeHUsI KeWCcoB
(BBICTYILJICHHE C TIPE3EHTAICH )
OK 01 Tema 5.1. buorexHosoruu B | Beimonnenue keiica Ha aHaIu3
OK 02 JKA3HU KaX0ro uH(popManuu 0 Hay4HbIX
OK 04 JOCTUKEHHUSIX B obnactu
[IK 2.2 FeHETHYCCKHUX TEXHOJIOTHH,
JIP 23 KJIETOYHOM UH)XEHEpUH,
JIP 30 MHHUIIEBBIX OHMOTEXHOJIOTHH,
MpeACTaBICHUE pe3ynbTaTOB
pelIeHus KeMcoB
OK 01 Tema 5.2. buorexHnosnoruu u | Beimonnenue keiica Ha aHaIU3
OK 02 TEXHUYECKUE CUCTEMBI uHpopmauu 0 pa3BUTHS
OK 04 OMOTEXHOJIOTUH C MPUMEHEHHUEM
[IK 2.2 TEXHUYCCKHX CHCTEM,
JIP 23 IIpe/ICTaBICHHE pe3yJIbTaTOB
JIP 30 pelIeHus KeMcoB

20



5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIMOHHbIE 0€3 MPUMEHEHHs] MYJIbTUMEAUMHBIX CPEACTB U 0€3 pazlaTOYHOro
Marepuaa;

- IEeMOHCTpaIus y9eOHbIX (PHUIHMOB;

- pacckas;

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

- CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmeue npenooasamens Kax cyoOvekma ¢ 00yYaiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHBIE H HHTEPAKTHUBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKLINH;

- paboTa B Tpynmax;

- yueOHasi IUCKYCCHS;

- JICTIOBBIC M POJICBBIC HTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJble cTOJIbl (KOH(EPEHIINN) C UCIIOJIb30BAHUEM CPEJICTB MYJIbTUMENA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHi;

- METOJI MOAYJIFHOTO O0Y4eHHS;

- 0OyueHHe ¢ MCIOJIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIIUX MPOrpamm;

(83aumooeticmeue npenooasamens kKax cyovekma ¢ 0OVUAIOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMelbHOCU).
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