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PaGouas nporpamma pazpaboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

- ®enepanbHOTO TOCYJApCTBEHHOTO O0pa30BaTEIbHOIO CTAaHIApTa CPEIHEro OOIIEero
o0pa3zoBaHus, YTBEP)KIECHHOTO TMpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepctBom toctuuiuu Poccuiickoit ®eneparuu 7 urons 2012,
peructpannoHHbIi Ne 24480);

- @eznepanbHOrO0 TOCYJAPCTBEHHOIO OOPa30BATEIBHOIO CTaHAAapTa M0 CIELHUAIBHOCTU
23.02.05 DOkcrutyaranus TpPaHCIOPTHOTO JJIEKTPOOOOPYAOBaHUS M aBTOMATHKH (MO BHUIAM
TPAHCIOPTA, 32 UCKIIOYEHUEM BOJHOTO), yTBepkaeHHoro [Ipukazom Munoo6pHayku Poccun ot 22
arnpesist 2014 Ne 387 (3apeructpupoBanHoro MunucrtepctBoMm toctunii Poccuiickoit @eaepannn
31 uronsa 2014, peructpanurionnsiii Ne 33391).

C Y4EeTOM:

- @enepanbHON  00pa3oBaTelIbHOW MpPOrpaMMbl  CpeqHero obmero oOpa3oBaHMs,
yrBepxkaeHHON Ilpukazom MunucrepctBa mnpocsemenus P®  or 23.11.2022 Ne 1014
(3apeructpupoBaHHOTO0 MuHHCTEpCTBOM rOCTUIIMU Poccuiickoit ®@enepammu 22 aexadps 2022,
peructpaioHHblii Ne 71763);

- IpUMEpHO paboueil mporpaMMmbl 00IIe00pa30BaTEILHON AUCHUIUIMHBI «BUONOTHSY IS
poeCCHOHANIBHBIX 00pa30BaTEIbHBIX OpPTraHM3allMid, YTBEpKJIeHHOW Ha 3acenanun CoBera MO
OLICHKE COJIEp>KaHUsl W KauecTBa MPHUMEPHBIX pabouux MporpaMMm o00I11e00pa3oBaTEIbLHOTO U
COIMATILHO-TYMaHUTAPHOTO IIUKJIOB CPeIHEro MpodeCCHOHaIbHOr0 00pa3zoBanus, MpoTokoa Ne 14
ot 30.11.2022.

Pabouas nporpaMmMa paccMoTpeHa

Ha 3acenanuy 1K obmeobpa3oBarenbHbIX JUCIUIUIHH
ITpoToxomn Ne 8

ot «22» mapta 2024 r.

IIpgzcenarens K
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« 23 2024 r.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOr'PAMMBI OBIIIEOBPA3OBATEJILHOM JTUCIIUILINHBI

OVY]1 01.08 BUOJITUS

1.1. MecTO JTUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
Hucturmuaa OY ][] 01.08 buosnorus Bxoaut B obmieoOpa3zoBarenbhbiii 1uki [IIICC3 kak oOs3aTenpHas JUCIUIUIMHA.

ObmeobpazoBarenpHas aucuuiuinHa OY/J[ 01.08 buomnorus siBisiercss 00s13aTeNbHON 4acThio 0011e00pa30BaTeNbHOTO LUKIa 00pa30BaTeIbHON
nporpammbl CITIO B cootBerctBuu ¢ ®I'OC mno cneruanpHocTH . 23.02.05 DkcruryaTanus TPaHCIOPTHOTO JIEKTPOOOOPYIOBaHUS U aBTOMATUKH (11O

BUJaM TpaHCIIOpTa, 3a UCKIIFOUCHUCM BOIIHOI‘O).

1.2. Heap u njiaHUpyeMble pe3yJibTAThI 0CBOEHUSI TN CHUIJINHBI:
1.2.1. llesa» 0611e00pa3oBaTeIbHON JUCITHNIIMHBI

Conepxkannie mporpammbl  oOieoopazoBarenbior aucuumuinabl OYJ[ 01.08 Buosiorusi HampaBieHO Ha JIOCTHKEHHE CICAYIOIIUX IIEeH:
dbopmHpoBaHUEe y 00YYaOUIUXCS TPEACTABICHUS O CTPYKTYPHO-()YHKIIMOHAILHOW OpPraHU3alliK JKUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI IPHHSATHUS

pelIeHnii B OTHOIIEHUH 0O0BEKTOB KUBON IPUPOJIbl U B IPOU3BOJCTBEHHBIX CUTYaLIHSIX.

1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOEHHUsI 0011eo0pa3oBaTelbHOl AUCHUILUINHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO

Oco0oe 3HaueHue AUCIUIIMHA uMeeT npu GopmupoBanuu U pazsutuu OK u I1K.

KO,[[ 1 HAMMCHOBAHHC

HJIaHI/IpyeMBIe PE3YIbTAThl OCBOCHUSA JUCHUIIJINHBL

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTMYECKOW W COUHMAIBHOW HAIpPaBJICHHOCTH,
CIIOCOOHOCTH WHULIUUPOBATH, MJIaHUPOBATH "
CaMOCTOSATEIILHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;

- MHTEpPEC K pa3muuHbiM chepam mpodecCHOHaATHHOU
JeSTeTLHOCTH, OBJIQJICHUE YHUBEPCATLHBIMU YICOHBIMH
IMO3HABATEILHBIMH ACHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE JIeiiCTBUS:

- CaMOCTOATENBHO (POPMYITHPOBATH M AKTYaJTHU3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYLIECTBEHHbIM TMpU3HAK  WJIHU
OCHOBAHMSI JIUI1  CPaBHEHMS, KJIACCUPUKAIMH U

@OpMpreMLIX KOMHeTeHIII/Iﬁ 06]_]_[1/1e I[I/ICHI/IHJ‘II/IHapHLIe

OK 01. BseiOupars cnoco0Obl | B yacTu Tpy10BOro BOCIIUTAHUS - 3HaTb MECTO M POJIb OMOJIOTUU B CUCTEME HAy4YHOI'O
peuieHus 3a1a4 | - TOTOBHOCTb K TpYyHdy, OCO3HAaHHE LIEHHOCTH | 3HAHMSI €CTECTBEHHBIX HayK, B (HOPMHUPOBaAHHUU
npoQeCcCHOHATBHON MacTepcTBa, TPYI0JII00UE; COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa U
JeATEIbHOCTH IIPUMEHUTEIIBHO | - TOTOBHOCTb K AKTUBHOM JIeATEIbHOCTH | HAYYHOIO MHPOBO33PEHUS, O BKIIAJE POCCUHCKUX H

3apyOEKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OHMOJIOTHH,
(GYHKIIMOHATBPHOW  TPaMOTHOCTH  4eJoBeKa IS
peIIeHNUS KU3HESHHBIX 3a/1a4;

- yMeThb pacKphIBaTh COJEpKaHWE OWOIOTHYECKUX
TEPMHHOB W TIOHSATHH: >KH3Hb, KJIETKA, OPTaHU3M,
MeTabomu3M (0OOMEH BEmIeCTB U MpeBpalleHue
SHEPTUM), TOMEOCTa3 (CaMOpPETyJAIus), ypOBHEBas
OpTraHM3aIMs >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(peripomykimusi), HACIEICTBEHHOCTh, HW3MEHYHBOCTb,
POCT U pa3BUTHE;

- YMETh M3J1aratb OMOJIOTMYECKHE TeOpHH (KJICTOYHAs,
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0000I1IeHHS;

- OMPENENATH LIeNU IeATeIbHOCTH, 33/1aBaTh TapaMeTpPhl
Y KPUTEPHUU UX TIOCTHKCHUS;

- BBUIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCHTH KOPPEKTUBHI B [I€ATEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YyJbTATOB IIEISM, OLICHHBATh PHUCKHU
IMOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE IPU PEIICHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbI€ HCCJIEeI0BATEIbCKHE TeHCTBHS:

- BIAJCTh HAaBBIKAMHU YYEOHO-HMCCIEAOBATEIBCKON U
MPOCKTHON  JIEATELHOCTH, HaBBIKAMHU Ppa3pelIeHUs
pooem;

- BBIIBJIATH  NIPUYMHHO-CIICIICTBCHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1ayy, BBIJBUTaTh THUIIOTE3y €€
pellleHrs, HaXOAWThb apryMEHTHl IS JI0Ka3aTelhCTBa
CBOMX yTBEPKJICHUH, 3a7aBaTh IMapaMeTPbl U KPUTEPHUU

peleHus;
- aHaJM3UPOBAThH IOJIYUEHHBIE B XOJI€ PELIEHUs 3ajauu
pE3yJIBTaTHI, KPUTUYECKH OLIEHUBATh ux
JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

- yMeTI) HepeHOCI/ITB 3HAHUSI B HOSHaBaTeJ'II)HYIO 158
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- yMeTB I/IHTerI/IpOBaTI) 3HAHUS U3 paSHI)IX Hpe}IMeTHBIX
oOJacreii;

- BBIABHUI'aThb HOBBLIC HIEH, npe)maraTL OpI/IFI/IHaJIBHBIe
MOJIXO/IbI M PEIIICHHS,

- CIIOCOOHOCTH MX MCITONIB30BaHUs B II03HABATEILHON U
COITMAJILHOW MIPAKTHUKE

OK 02. Ucnonmp30BaTh

COBpPEMEHHBIE cpeAcTBa
TIOWCKa, aHaiIM3a u
UHTEpHpeTanun MHQOpMaIH,

B 00s1acTH IEHHOCTH HAYYHOI'O TO3HAHUSA:

-copMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKl M OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha

XpOMOCOMHas, MYTAllMOHHAs, IEHTpaJbHas J0rMa
MOJIEKYJIIpHOM Ouosiorun), 3akonsl (I'. Mengens, T.
Moprana, H.W. BaBmioBa) m ydeHus (0 IEHTpax
MHOTOOOpa3usi H  TPOUCXOXKACHUS  KYJIbTYpPHBIX
pactenuii H.M. BaBunosa), onpenensTh TpaHUIBl UX
MIPUMEHHUMOCTH K KUBBIM CUCTEMaM;

- yMeTh BIAJEeTh METOJaMU HAy4YHOrOo MO3HAHUS B
OuoJ0ruy: HAOIIOACHHUE U OIUCAHUE >KHUBBIX CHCTEM,
MPOLIECCOB M SIBJICHM, OpraHu3alvs U TMPOBEICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJIBUKCHUE
TUIOTE3HI, BBISIBIISITH 3aBHCHMOCTHU MEXIY
HCCJIEYEMbIMU BETUYMHAMHU, OOBSICHATD MOJYYCHHBIC
pe3ynbTaThl, MCMHOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpPHl W 3aKOHOB, YMETh JIeJlaTh BBIBOABI Ha
OCHOBaHUU MOJTyYEHHBIX PE3YJIbTATOB;

- YMETh BBIICIATH CYIIECTBEHHBIC MMPU3HAKN BUPYCOB,
KJIETOK TMPOKAPUOT M DYKAPUOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OpraHU3MOB, 0COOEHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIlICHUs SHEPTUU
B KJIeTke, (OTOCHHTE3a,  IUIACTUYECKOTO |
HHEPreTHUECKOr0 O0OMEHa, XEMOCHHTE3a, MHTO03a,
Meiio3a, OTUIOZIOTBOPEHUS, Pa3MHOKEHUS,
WHUBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

- yMeTb TMPUMEHSATH TIOJYYCHHBIC 3HAHUSA IS
00BsICHEHUSI OMOJOTHYECKHUX MPOILIECCOB M SIBICHUIA,

Inie: NPUHATUS ~ NPAKTUYECKHX  PEIICHHH B
MMOBCEIHCBHOM KHM3HU C ILEIbl0  oOecrnedyeHus
0€30MacCHOCTH  CBOETO  3JIOPOBBS M 370POBBSA
OKPYXKAIOIIMX JIFOJIeH, COOII0AaTh HOPMBI TPAMOTHOTO
MOBEJCHUSI B OKpYXXAlOLIEd MPUPOTHON  cpere,
IIOHUMATh HEOOXOINMOCTh HCIIOJIb30BaHUS
NOCTHKEHUN COBPEMEHHOM onosornu u
OMOTEXHOIOT U e panuoHaIBLHOIO
MIPUPOIOTIOIB30BAHHS;

- YMCTh pCHIATh 3JICMCHTAPHBIC I'CHCTUYCCKUC 3alavdn
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u uH(GOpPMaIMOHHbIE
TEXHOJIOTMH JUIsI BBITTOJIHEHUS
3a1a4 npodeccuoHanbHOI
JeATeTbHOCTH

Ualiore  KynbTyp, CIOCOOCTBYIOLIEIO  OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBCPUICHCTBOBAHUEC SI3BIKOBOM M YHTATEIbCKOM

KYyJIbTYpbl KaK CpEICTBAa B3aUMOJICHCTBUA MEXIY
JIIOZIbMHU U IIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTM HAy4YHOM JACATECIBHOCTH,
TOTOBHOCTb OCYILECTBJIATH IIPOEKTHYIO u
HCCIIEA0BATENBCKYIO IEATEIIBHOCTD UHANBUIYAJIbHO U B
Ipynme;

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) padora ¢ ungopmanmeii:

- BIAJETh HAaBbIKAMHU IOJy4eHHUs HH(OpMauu u3
UCTOYHUKOB  pasHBIX  THIIOB,  CaMOCTOSITEIHHO
OCYLIECTBIATh IIOMCK, aHalM3, CHCTEMaTU3alUI0 U
WHTEPIPETANI0O WHPOPMAIMU PA3IMYHBIX BHIOB U
¢bopM npencTaBieHus;

- CO3[1aBaTh TEKCTHI B PAa3IMYHBIX (OpMaTax C y4ETOM
Ha3HaueHus MHPOpMAllMM U LEJNEeBOH ayJuTOpHUH,
BbIOMpas ONTHUMalbHYI0 (QOpMYy TMpEACTABICHUS H
BU3YyaJlU3aliH;

- OLICHUBATh JTOCTOBEPHOCTb, JETUTHMHOCTD
uHpoOpMalnH, €e COOTBETCTBHE NMPABOBBIM U MOPAJIbHO-
THYECKUM HOpMaM;

- HCNOJIb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTMH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OPTaHU3allMOHHBIX
3aja4y Cc coOmoJieHueM TpeOOBaHWM 3PrOHOMMUKH,
TEXHUKU 0€30MacHOCTH, TUTHEHBI, peCcypcocOepeKeHHMs,
MIPAaBOBBIX M ATHYECKUX HOPM, HOPM HH(MOPMAIIHOHHOMH
0€30IMaCHOCTH;

- BIaAeTh HABBIKAMH PACIO3HABAaHMSA W  3aIUTHI
uHpopMaIuy, UH(POPMALMOHHOM 0e30macHOCTH
JUYHOCTH

Ha MOHO- W JMTHOPHIIHOE CKPEIIUBaHKE, CIECIUICHHOE
HACJIC/IOBAaHHE, COCTABJISITh CXEMbl MOHOTHOPHIHOTO
CKpCIIMBaHMS JUIA TpEACKa3aHWsl  HaCJICIOBaHUS
MPU3HAKOB y OPTaHU3MOB;

- YMETh BBINOJHATH JA0OPATOPHBIE M MPAKTUYCCKHE
paboThl, coOII0AaTh MpaBUiIa MPH padboTe ¢ yueOHBIM
1 1a00paTOpHBIM 000PYAOBaHUEM;

- YMETh KPUTHYECKH OLICHMBATh M MHTEPIPETUPOBATH

uH(pOpMALIHIO OMOJIOrMYECKOTO coJiepKaHus,
BKJIIOYAIOLIYIO [ICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
HUCTOYHUKOB (CpeacTBa MaccoBOM  HH(MOpMAaLNH,
HAy4YHO-IIOMYJISIPHbIE MaTepuabl), ATHUYECKUE

acleKTbl COBPEMEHHBIX MHCCIEOBaHUIl B Ouoyoruy,
MeAMLMHE, OMOTEXHOJIOTHH;

- yMeThb CO3/1aBaThb COOCTBEHHbIC IHCBMEHHbIE U
YCTHBIE  CcOOOILIeHus, 0000mas OHOJIOTUYECKYIO
MHGOPMALIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu




OK 04. DddexkTruBHO
B3aMMO/ICICTBOBATh 51
paboTath B

KOJUJICKTUBE 1 KOMaH/IC

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH M
CaMOOIIPEAEIEHUIO;

-OBJIaJICHWE HaBBIKAMH  y4eOHO-HMCCIICIOBATEIbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBJ1aieHHe YHHMBEPCATbHBIMUA KOMMYHUKATHUBHBIMH
JeHCTBUSIMM:

0) coBMecTHasl J1esITeJIbHOCTh.

- IOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOMN
Y MHAMBHUAYaIbHOUN paboThI;

- IpUHHUMATh LEJIA COBMECTHOW  JIESITEIBHOCTH,
OpraHu30BbIBaTh M KOOPJAMHUPOBATH ACHCTBUS IO €€
JOCTHIXKCHHUIO: COCTAaBIISITh IJ1aH JICHCTBHI,
pacmpeneniartb poJiM C y4eTOM MHEHHMH YYacCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPJIMHHUPOBATh U BBIIOJHATH PabOTy B YCIOBHSX

peanbHOTO, BHUPTYaJbHOTO U KOMOWMHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILIECTBIIATh MMO3UTUBHOE CTpPaTEruyecKoe
MOBEJICHUE B PA3JIMYHBIX CUTYyalUsX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBiaseHne YHUBEPCAJIbHBIMH  PeryJisiTUBHbIMHM
AefCTBUSMU:

r) NPpUHSITHE Ce0s U APYTUX JIO/IEi:

- IPUHUMATh MOTHBBI U apTyMEHTHI APYTHUX JIIOACH MTPH
aHaJIN3€ PE3YJIbTATOB JIEATENbHOCTH;

- TIpU3HaBaTh CBOE IMPaBO W MPaBO JIPYTUX JIOACH Ha
OIIIMOKH,

- pa3BUBaTh CMOCOOHOCTh TMOHHMATh MHUP C TO3UIUH
JPYroro 4eaoBeKa

OK 07. CopeiicTBoBaTh | B 00/1aCTH YKOJIOrHYECKOTr0 BOCIIUTAHUS
COXPaHEHHIO OKpyXaroIeh | - chOPMUPOBAHHOCTh  DKOJOTHYECKOW  KYJIBTYPHI,
Cpenmpl, PECypcoCOEpeKECHUIO, | MOHUMAHUE  BIUSHHUS  COIIMAIBHO-KOHOMUYECKHUX
[IPUMEHSATD 3HAHUS 00 | mpoIIeccOB Ha COCTOSIHUE NPHPOIAHOM W COLMAIbLHOMN
W3MEHEHUHU KJIMMaTa, | Cpeibl, OCO3HaHHE r7100aJ5HOTO XapakTepa
HNPUHITATIBI OEpeKIIMBOTO | KOJOTMYECKHX MPo0IeM;




Mpou3BOACTBA,  3(PHEKTHBHO
JICICTBOBATh B YPE3BbIYAWHBIX
CUTYaIUsAX

- IUIAHUPOBAaHME U OCYILECTBICHHE JCHCTBUU B
OKpYXKalolllel Ccpelle Ha OCHOBE 3HaHWUS LENei
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATUE ACHUCTBUN, NPUHOCALIUX BpeI
OKpY>Kalolleu cpere;

- yMEéHue  IPOTHO3UPOBATH
9KOJIOTUYECKHE  IOCJIEICTBHS
JEWCTBUI, TPEIOTBPALIATh HX;

- pacHIMpeHHE ONbITa ACSATEIBHOCTH 3KOJOTHYECKOMN
HaIlpaBJIEHHOCTH;

- OBJIQJICHHE HaBbIKAMU Yy4eOHO-HCCIEA0BATEILCKOM,
IIPOEKTHOM Y COLMAIILHOM NEATEIBHOCTH

HeOIaronpusiTHoIC
MPEIIPUHUMAEMBIX

IIK 5.3. Ocy1iecTBIsATh
OpraHM3aIi0 ¥  KOHTPOJb
JIEATEIBHOCTH nepcoHaa
oIpa3ieIICHuUs 10

TEXHUYECKOMY OOCTYKUBAHHIO
U PEMOHTY aBTOTPaHCIIOPTHBIX
CPE/CTB.

Osiaajnenne YHUBePCAJbHBIMH
MO3HABATEJIbHbIMHU JAeliCTBUSIMM:

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:
-CaMOCTOATEIbHO (POPMYIUPOBATH U AKTYaIU3UPOBATH
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBbIMHU

'YCTaHaBJ'II/IBaTI) CYIIIGCTBCHHblf/'I HpI/ISHaK NN
OCHOBaHUSl JUIsl CpaBHEHHUA, KIacCUPUKALUU U
0000IICHHS;

-OpeACIATh LHEIN ACATCIIBHOCTHU, 3aaBaTh IIapaMETPhI
" KPUTCPUHU UX OOCTHIKCHUAA,
-BbIBJIATD  3dKOHOMCPHOCTH U
paccMaTpruBACMBIX SABJICHUAX,
-BHOCUTb KOPPCKTUBLBI B JACATCIBHOCTb, OIICHUBATH
COOTBCTCTBHUEC PE3YJILTATOB INECIAM, OICHUBATHL PHCKU
HOCJ'IC,Z[CTBPIIZ ACATCIIbHOCTH,

-pasBUBAaTh KPCATUBHOC MBINUJICHUC IIpH PEIICHHUU
KHU3HCHHBIX HpOGJ’IGM;

IMpOTUBOPEYHA B




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBLHOI TUCHUIIJIMHBI M BBl Y4e0HOI padoThl

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE PACCPENOTOUEHO 0 pa3iesiamMm

Bupa yueOHoii padoThI

O0BbeM yacoB

IIpome:kyTouHas arrecraums
anddepeHIUPOBAHHOTO 3a49eTa

O06bem 00pa3oBaTeIbHON MPOrPAMMBI JUCITUTIIMHBI 64
B TOM YHCIIE:
TEOPETUYECKHE 3aHATH 38
MPAKTUYCCKHUE 3aHATUS 24
[TpodeccronanbHO-OPHEHTHPOBAHHOE COJICPIKAaHUE, B T.U.: 12
TEOPETHUYECKUE 3aHITHUS 2
MIPAKTUYECKHE 3aHITHSI 10
B ¢popme 2




2.2. TemaTuveckuii IJIaH U co/iepP:KaHNEe TUCHUIIUHBI

HanmenoBanune pasaciioB u
TEM

Copepxanue yueOHOro MaTrepuaina (OCHOBHOE U MPOPECCHOHATBHO-
OPUEHTUPOBAHHOE), TAOOPATOPHBIE U MPAKTUUECKUE 3aAHITHUS

O0BeM
4acoB

dopmupyemsble
oOme u
npodeccuoHaIbHbIE
KOMITCTEHIIHH

2

4

1 cemecTp

64

Pa3nes 1. KileTka — cTPYKTYPHO-()YHKIIHOHAJILHAS €IMHHIIA )KUBOT'0

Tema 1.1. Bbuomorms xkak
HayKa. O06mas
XapaKTePUCTHKA KU3HH

Coaep:xanue yueOHOTo MaTepHaJia:

CoBpeMeHHbIE OTpaciu OHOJOrMYecKHX 3HaHui. CBA3p OWONOTMH C APYTUMU
HayKamu: Omoxumus, Onmodusmka, OMOHMKA, reHoreorpadus u np. Poims u mecto
Ouonoru B (QOPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI MHpa. YPOBHH
opraHu3alu xXuBoi npupoasl. OOmas XapakTePUCTHUKA >KU3HHU, CBOMCTBA KUBBIX
cucTeM. XMMUYECKHUI COCTaB KJIETOK.

OK 02

Tema 1.2. CrpyKrypHO-
(byHKIHOHATIBHAS
OpraHu3aIs KIETOK

Coaep:xanue yueOHOTro MaTepHaJia:

Knerounas teopus (T. llIBann, M. Ilneiinen, P. BuxpoB). OCHOBHbBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOU TEOpUH. Turbr KJIETOYHOU OpraHu3aluu:
IIPOKAPUOTUYECKUN M JyKapuOTHYeCKHH. OIHOKIETOYHBIE M MHOTOKJIETOYHBIE
opranu3mbl. CTpoeHHE TPOKAPUOTUUYECKON KIEeTKH. CTpPOCHHE DYKapUOTHUECKOM
kjeTku. Heknerounsle popMbl )KU3HHU (BUPYCHI, OakTeprodarn)

IIpakTHyeckoe 3ansaTHe Ne 1
N3yueHne cTpoeHHs] KIETKM (pacTeHHs, J>KUBOTHbBIE, TpPUObI) M KIETOYHBIX
BKJIFOUEHUH (KpaxmaJl, KapOTUHOMIbI, XJIOPOILIACTHI, XPOMOILIACTHI)

IpakTnuyeckoe 3ansitue Ne 2

Bupycubie u OakrepuanbHble 3a0oneBaHus. OOIIMe NPUHIMIBI KCIOJIb30BAHUS
JIEKAPCTBEHHBIX BEIIIECTB. Ocobennoctu MPUMEHEHHUS AHTUOMOTUKOB.
[IpencraBieHne yCTHBIX COOOIICHUI ¢ IPE3eHTAIUEH, TTOTOTOBICHHBIX TI0 TIEPEUHIO
HMCTOYHUKOB, PEKOMEHOBAHHBIX MPENOAABATEIIEM.

OK 01
OK 02
OK 04

Tema 1.3. CrpykrypHO-
(GyHKIIMOHAIbHbIE

baxTopsl
HACJIEICTBEHHOCTH

Coaep:xanue yueOHOTro MaTepHaJia;

XpomocomHas Teopusi T. Moprana. CtpoeHue xpoMocoM. XpOMOCOMHBIA Habop
KJIETOK, TOMOJIOTMYHBIE M HETOMOJOTUYHBIE XPOMOCOMBI, TaIlJIOWJHBIA U
nurmonaab Habop. Hyknennossie kucnotel: JJHK, PHK Haxoxnenue B kieTke, ux
cTpoeHne U (yHKIMU. MaTpuuHbIe MPOIECCHl B KIETKE: peIuIMKalus, OMOCHHTE3
Oenka, perapanus. [ eHeTHYeCKui KO M €T0 CBOMCTBA.

OK 02
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Tema 1.4. Obmen BemecTB | Conep:kaHue y4e0HOro MaTepuaJa; 2 OK 02
U npeppaiienue dHepruu B | [lonstue wmerabonu3ma. ACCHMWISIIMS M JUCCUMIIISALUS — JIBE CTOPOHBI 2
KJIETKE MeTrabonn3ma. Turmbl oOMeHa BEIECTB: aBTOTPO(HBIN U TeTepOoTPOdHBINH, a3pOOHBIH

U aHa’poOHsIid. [lnactuueckuii oOMeH. PorocuHTe3. XeMOCHHTE3
Tema 1.5. JKuznennsiéi | Copep:kanue y4eOHOro MaTepuaJa; 2 OK 02
OUKJI  KJIETKH. Muto3. | Knerounslii uki, ero nepuoabl. MUTO3, €ro CTaiud M MPOUCXOSIINE TPOIIECCHI. 2
Meiios. buonornueckoe 3HaueHue Murosa. Meio3 u ero craguu. lloBenenue xpomocom B

Mmenose. KpoccuHrosep. bronornuecknii cMbIC MEN03a.
Paspnen 2. Ctpoenne u GyHKIMH OPraHu3mMa
Tema  2.1. Crpoenue | Coaep:kanue y4eOHOro MaTepuaJa: 2 OK 02
opraHusma MHOroKIeTOYHble OpraHu3Mbl. B3auMOCBA3b OpPraHOB M CHUCTEMBI OPIaHOB B 2 OK 04

MHOTOKJIETOYHOM opraHuzMe. ['oMeocrta3 opraHusmMa U €ro IMojJiep>kaHue B

IIPOLIECCE JKU3HEIEATEIbHOCTH
Tema 2.2. ®opmel | Copep:xanue y4eOHOro MaTepuaJia; 2 OK 02
pa3sMHOKEHHsI Opranu3MoB | GopMbl pa3MHOXKEHUS oOpraHu3sMoB. becronoe u mosoBoe pa3MHOKeHUE. Buibl 2

Oecrionoro pasmHoxkeHus. [lonmoBoe pa3MHOKeHHe. ['ameToreHe3 y KUBOTHBIX.

Cnepmarorenes u oBorene3. CTpoeHHe MoJoBbIX KIETOK. OII0I0TBOPEHHE.
Tema 2.3. Ownrorenes | Conepxanue yueOHOro MaTepuaJa: 4 OK 01
pacTeHull, JKMBOTHBIX W | IHmuWBUAyalbHOE  pa3BUTHE OPTaHU3MOB. OMOpHMOTEHE3 H  €ro  CTajHH. 2 OK 02
4eJI0BEKa [ToctamOpuoHaneHbIi nepro. Ctaaun NocTIMOPUOHAIBHOTO PAa3BUTHUS Y )KUBOTHBIX OK 04

u yenoBeka. IIpsamoe u Hempsmoe pa3BuTHe. buonormueckoe ctapeHue U CMEpTh.

OHnTOreHes pacreHui

IpaxkTuyeckoe 3ansitue Ne 3 2

BeisiBieHre M omucaHuMe TNPU3HAKOB CXOJACTBA 3apojbllIeil yeloBeka U JAPYrHX

MO3BOHOYHBIX KaK JJOKa3aTebCTBO MX HBOJIFOIIMOHHOTO POJICTBA.
Tema 2.4. 3akonomepHocTH | Coepkanue y4eOHOro MaTepuaJia: 4 OK 01
HaCJICTOBAHUA OCHOBHBIE TOHSTHS T'€HETHUKH. 3aKOHOMEPHOCTH OOpa3oBaHMUs ramer. 3akoHbl I 2

Mennenst (MOHOTHOpPHAHOE W TONUTHOPUAHOE CKpemmBaHue). B3aumoneiicTBue

IEHOB

IIpakTuyeckoe 3ansaTue Ne 4, 2

Pemenne 3amau Ha ompeneneHHe BEPOSATHOCTH BO3HUKHOBEHHUS HACIEJICTBEHHBIX

MPU3HAKOB NPU MOHO-, AM-, MOJUTHOPHIHOM M aHAIM3UPYIOIIEM CKpEIIMBaHHH,

COCTaBJICHUE TeHOTHITMYECKUX CXEM CKpEIMBAHUS
Tema 2.5. CuernieHHoe Coaep:xaHue yueOHOTro MaTepHuaJia; 2 OK 04
HACJIEOBaHKE MPU3HAKOB | 3akoHbl T. Moprana. ClenieHHOe HacjleJOBaHHE TI'€HOB, HAPYUICHUE CLEIUICHUS. 2
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HaCJ'Ie,I[OBaHI/Ie IMPU3HAKOB, CICIIJIICHHBIX C ITOJIOM

Tema 2.6. 3aKOHOMEPHOCTH
U3MEHYHBOCTH

Coaep:xanue yueOHOTo MaTepHaJia:

N3MeHYMBOCT  NpPU3HAKOB.  BuAbl  KM3MEHYMBOCTH:  HACJIEICTBEHHAas U
HEHACJICJICTBEHHAsl.  3aKOH  TOMOJIOTMUYECKMX  PsSJOB B HACJIEJCTBEHHOMU
n3meHunBoct (H.M. BaBuimoB). MyranmonHass Teopuss H3MEHYUMBOCTH. Buapl
MyTalluil W NPUYMHBI UX BO3HMKHOBeHHM:A. Kapuorun demoBeka. HaciencrBeHHble
3a0oyieBaHusl 4ejoBeKka. ['eHHbIe M XPOMOCOMHBIE 0Oje3HU ueioBeka. bonesHu c
HACJIEICTBEHHOW IPEAPACIOI0KEHHOCThIO. 3HAYEHUE MEIUIMHCKON TIE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKNX 3a00JIeBaHUH YeTOoBeKa.

N

IIpakTuyeckoe 3ansaTue Ne 5.

HacnenctBennsie 3aboneBaHusi 4ejoBeKa. [ e€HHbIE M XPOMOCOMHBIE OOJE3HU
yelloBeKa. boJe3HM ¢  HacleICTBEHHOM MPEeapacloyioKEHHOCThIO. 3HAueHHE
MEAMIIMHCKOW TeHETHUKU B MIPEIOTBPAICHUH U JICUEHUU TeHEeTHUECKUX 3a00JIeBaHUN
yenoBeka. [IpencraBiienre yCTHBIX COOOIIEHUH ¢ Tpe3eHTalueH

OK 01
OK 02
OK 04

Pasznea 3. Teopusi 3BoJIOnUN

Tema 3.1. McTopus
HBOJIFOLIMOHHOTO YYEHUS.
MukposBoatronus

Coaep:xaHnue yueOHOTo MaTepHaJia;

[lepBoie  sBomonmonHsie  koHmenmuu (Kb, Jlamapkx, XXJI.  Broddon).
OpomononHass teopuss Y. [lapBuna. CuHTeTHMYecKas TEOpUsl SBOJIOLMU U €€
OCHOBHBIE TIOJIOXKEeHUsA. MukposBosonus. [lomynsius kak s1aeMeHTapHas €IUHUIIA
HBOIIOLIMU. | eHEeTHYeCKre OCHOBBI HBOIOIMU. DJIEMEHTapHbIE (PaKTOPHI IBOIIOIHH.
EctecTBenHbIit 0TOOp — HampaBisronuil ¢akTop »BosonMu. BunoobpazoBanue kak
pe3ynbTaT MUKPOIBOJIOIIHI

Tema 3.2.
MaxkposBosntonus.
Bo3HukHOBEeHME 51
pa3BUTHE )KU3HU Ha 3emiie

Coaep:xaHue yueOHOTro MaTepHuaJia:

MakpoosBomonius. DPopMbl U OCHOBHBIE HAaIpaBieHHs MakpodsBoirorun (A.H.
CesepuoB). Ilyrm noctuxenus Ouonormueckoro mnporpecca. CoxpaHeHHE
6uopazHooOpasus Ha 3emie. ['MIOTE3bl M TEOPHM BO3HUKHOBEHUS KHU3HHU Ha 3emIe.
[TosiBnieHne mepBBIX KJIETOK U WX dBoJonuUs. [IpokapuoTel U 3yKapUOTHI.
ITponcxoxaeHne MHOTOKJIETOUHBIX OPraHN3MOB. BO3HMKHOBEHNE OCHOBHBIX LIapCTB
9YKapHoOT

Tema 3.3.
IIpoucxoxaeHue YenoBeKa
— QHTPOIIOr€HES

Coaep:xanue yueOHOro MaTepuaJia;

AHTpomosioruss — Hayka o uyenoBeke. CucTemMaTHuecKoe IOJIOKEHHE YeIOBeKa.
CXOACTBO U OTIMYHME YEIOBEKA C KUBOTHBIMU. OCHOBHBIE CTaJMHM aHTPONOTEHE3a.
DBOJIOLMST COBPEMEHHOTO 4esioBeka. YenoBeueckre pachl U UX €IUHCTBO. BpeMms u
MyTH PAcCENICHUs 4YeJoBeKa Mo Tuianere. [IpucmocobIeHHOCTh YenoBeKka K pa3sHbIM
YCIIOBUSIM CPEJIbL.

OK 02
OK 07

12




Pa3pen 4. Dxonorus

Tema 4.1. Dxonornyeckue
(haxTOpbI M CPEJIbI KU3HH

Coaep:xanue yueOHOTo MaTepHaJia:

Cpenpl oOuTaHuST OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, I[OYBEHHas,
BHyTpUOpranm3MeHHas. DU3NKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOHWTaHUA
opranu3moB. [Ipucnocobienuss opraHu3MOB K XKU3HU B paszHbIX cpeaax. [lonsarue
sKkonoruueckoro (akropa. Knaccudukanus sxonormueckux ¢pakropos. [IpaBuio
muaumyMa 1O, JInbuxa. 3akon TosnepantHocT B. [lendopna

OK 02
OK 07

Tema 4.2.
[Tonynsauus,
YKOCUCTEMBI

COO0O0IIIeCTBA,

Coaep:xaHnue yueOHOTo MaTepHaJia:

DKOJIOrMYecKasi XapakTEePUCTHUKA BUJAA U MOMYJALMH. DKOJOTMYECKasl HUILA BHUAA.
DKOJIOTUYECKUE XapaKTepUCTHKU momyasanud. CoolOmmecTBa W 9KOCHCTEMBI.
buorneHos u ero ctpykrypa. CBa3u M1y opraHu3MamMu B ouorieHoze. CTpyKTypHbIE
KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, peayUeHTbl. KpyroBopor
BEIIECTB U MTOTOK SHEPTuu B dkocucreMe. Tpoduueckue ycnoBus

IIpakTnyeckoe 3ansTHe Ne 6.

Tpoduueckue nenu u ceru. OCHOBHBIE IMOKa3aTeNd 3KOCUCTEMbl. buomacca u
OPOAYKIMs. DKOJOIMYEeCKHEe MUpaMuibl uucen, Ouomacchl W 3Hepruu. [IpaBuio
MIApaMU/Ibl DHEPTUH.

Pemenne npakTKO-OPUEHTUPOBAHHBIX PACYETHBIX 33JJaHUU 110 NEPEHOCY BEIIECTBA
U SHEPrUU B DKOCUCTEMAX, COCTaBJIEHHE TPOPHUUECKHUX Lienell U mupamu OnoMaccsl
Y DHEPIUn

OK 01
OK 02
OK 04

Tema 4.3.
buochepa — rmobanpHas
IKOJIOTHYECKAsi CHCTEMA

Coaep:xaHue yueOHOTro MaTepHuaJia:

buocdepa — xuBas obosouka 3emun. PazButme mpesncraBieHuid o Ouocdepe B
tpynax B.U. Bepnanckoro. OOGnactu Ouochepbl u ee KommoHeHTH. JKuBoe
BEIIEeCTBO Ouocdeps! U ero GpyHKIMH. 3aKOHOMEPHOCTH CYILIECTBOBAHUS OHOC(EPHI.
Ocobennoctu 6uocdepsl Kak riao0aabHON SKOCHCTeMBI. JInHaMIYeckoe paBHOBECHE
B 6uocdepe. KpyroBopoTsl BenecTB 1 OMOre0OXUMHUECKUE IIUKITBI

N

ITnobanvrwvie sxon02UUECKUE I’lp06Jl€Mbl COBPEMEHHOCMU

N

OK 02
OK 07
K 5.3

Tema 4.4.
BrusiHe  aHTPOMOTreHHBIX
dakTopoB Ha Ouochepy

Coaep:xanue yueOHOTo MaTepHaJia;

(e0)

AHTpOIIOTeHHbIE BO3AeHCTBUS Ha Onochepy. 3arps3HeHHs Kak BUJ aHTPOIOTEHHOTO
BO3/ICUCTBUS. AHTpONOreHHbIE BO3JACHCTBUA Ha aTMmocdepy. BosgeiictBus Ha
ruapocdepy. BosgeiictBus Ha suTocdepy. AHTPONOTeHHbIE BO3JECUCTBUA Ha
OHOTHYECKUE COOOLIECTBA.

IIpakTuyeckoe 3ansaTue Ne’/
CpaBHUTENbHAS XapaKTEPUCTUKA PUPOJHBIX U HCKYCCTBEHHBIX 3KOCUCTEM

Ilpakmuueckoe 3anamue Ne 8

OK 01
OK 02
OK 04
OK 07
K 5.3
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Aumponoecennvie 6o30elicmeus Ha Ouocgepy, C8A3aHHO2O0 C  MEXHUUEeCKUM
00CyHCUBAHUEM U PEMOHMOM a8momoodounvHoco mpancnopma. IlpeacraBienue
YCTHBIX COOOIIECHUH C Ipe3eHTaIuen

Ilpakmuueckoe 3anamue Ne 9

«Omxoovl  npouzeoocmeay Ha ocnose ¢hedepanvrozo Knaccuguxayuonnoco
Kamanoea omxo008 onpeoenamsv KIACC ONACHOCMU OMX0008;,  A2pe2amHoe
cocmosiHue u uzuueckyro hopmy omxo0os, oopasyrouuxcsa Ha pabovem mecme / Ha
IMAnax nPou3Bo00Cmad, CEA3AHHLIX CO CHeYUATbHOCMBIO

Tema 4.5.

Bimmsaue COLMaJILHO-
9KOJIOTUYECKHX  (PaKTOPOB
Ha 37J0pOBbE YEIIOBEKA

Coaep:xanue yueOHOIro MaTepHaJia;

3m0poBee W ero cocTaBisiomme. DakTOphI, TOJOXKUTEIBHO W OTPHIATEIHHO
BIMSIONIME HA OPraHu3M 4YejoBeKa. [Ipobiema mMexHO2eHHbIX 6030elicmeull Ha
300po6be uenoeexa (FNEKTPOMArHUTHBIC TOJIsI, OBITOBAs XUMHSI, H30BITOYHBIC IITYMBI,
paauarys v T.IL.).

ApnanTanusi OpraHM3Ma 4eJoBeKa K (akTopaM OKpysKaromied cpenbl. [IpuHIUTIEL
dbopMupoBaHHs 370pOBbecOeperaroniero mnopeacHus. Pusnueckas aKTHBHOCTh U
3I0pOBbe. bBHOXMMUYECKUE aCTIeKThl PAIIMOHAIBHOTO TTUTAHUS

Ilpakmuueckoe 3anamue Ne 10,11

Uzyuenue ¢haxkmopos, ompuyamenibHo GIUAIOWUX HA OPeAHUSM 4YeloseKa Npu
MEeXHUYeCKOM O6Cﬂy9fcu8aHMM u pemoHnme asmomMoOUILHO20 mpancnopma
(zanvirennocmo u 3aeazosannocmes 6030yxa pabouell 30Hbl, XUMUYECKUE PAKMOpbL,
noevluleHrnble YpOBHU wWymMa U 6u6pauuu, He6ﬂa20npuﬂmeze MUKpOKIUMamu4ecKue
YCOBUs,  MANCECMb U HANPANCEHHOCMb  Mpy0o8o2o  npoyecca U M.N.).
[IpencraBieHne yCTHBIX COOOIICHMI ¢ Ipe3eHTaluen

OK 01
OK 02
OK 07
K 5.3

Pa3nena 5. buoJsorusi B :Ku3Hu

Tema 5.1. Buorexnonoruu
B JKU3HU KaXXI0TO

Conep:xanue yueOHOIro MaTepuaJia:

buomexnonozus xax nayka u npouzgoocmeo. OCHOBHBIE HAIIPABICHUS COBPEMEHHOM
onorexHosornu. Meroapl OnorexHonornu. OObBEKTH OMOTEXHOJIOTUN. DTHKA
OMOTEXHOJIOTHYECKUX M T€HETHUECKUX dKCIiepuMeHTOB. [IpaBuiia morcka u aHaiamn3a
OMOIKOIOrHYECKON HHPOPMAIIMK U3 PAa3TUYHBIX HCTOYHUKOB (Hay4Has U yuyeOHast
JIUTepaTypa, CpeicTBa MaccoBol mH(popMaluu, cetb IHTEpHeT u Jp.)

OK 02
OK 04
OK 07

Tema 5.2.
buorexunomnoruu B
MIPOMBIITUICHHOCTH

Coaep:xanue yueOHOIro MaTepuaJia:

IIpakTnyeckoe 3ansiTue Ne 12

Pazeumue npomviuinienHol OUOMeEXHOIO2UN U ee NPUMEHEHUE 8 HCUSHU U
npakmuieckou 0esmenbHocmuy yenoeexa (IIOUCK U aHAIN3 UH(OPMALUH U3
Pa3INYHBIX HCTOYHHKOB)

OK 01
OK 02
OK 04
OK 07
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\ [IpencraBneHne yCTHBIX COOOIICHH C MPe3eHTAIHEH.

I1K 5.3

IIpome:xkyTouyHas arrecranus B popme n1upepeHIHPOBAHHOIO 324€Ta

HToro

64
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITVINHBI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl

Peanuzarus pabodeit mporpaMMbl JUCITUTIIMHBI OOecriedeHa HAIMYMEeM YIeOHOU ayAuTOpUHr
00111600pa30BaTEIIbHBIX TUCIUILIH.

O6opynoBanue yu4eOHON ayIUTOPHUU:

- y4eOHO-HArsIHbIe TTOCOOUs (KOMIUICKThI y4eOHBIX TaOJHWIl, CTEHIIOB, CXEM, IIJIaKaTOB,
MOPTPETOB BBIAOIINXCS YICHBIX B SA3bIKO3HAHUS U JIP.);

- JUIAKTUYECKUE MaTepualibl (3alaHus Ui KOHTPOJBHBIX padoT, A Pa3sHBIX BHUJIOB
OIICHOYHBIX CPECTB, IK3aMEHa U JIp.);

- TEXHHYECKHE cpencTBa oOy4yeHHs (NEPCOHAJBHBIN KOMIIBIOTEP; MYJIbTUMEIUHHBIN
MPOEKTOP; MHTEPAKTUBHAS IOCKA, BBIXO]I B JIOKAJTBLHYIO CETh);

- TporpaMMHOe oOOecIledYeHHue: JMIEH3MOHHOE IporpaMMHOE oOecleueHrne oO0Iero u
crienuanabHoro HasHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom
(OecrutatHas Bepcusi) — cBoOoiHO-pactpocTpansemoe [10.

3.2. UudopmannonHoe obecrieueHne peajau3anuu padodeil mporpaMmbl
Jis peanm3anuu mporpamMmbl 001e00pa3oBaTEIIbHON AUCIMILTUHBI OUOIMOTEUHBIH (OH/T
UMEET TICUaTHBIC, IEKTPOHHBIC 00pa3oBaTeIbHbIC M HHPOPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH

1. Buonorus. 10 kiacc: yaeOHHK Ui 00pa30BaTENbHBIX OpraHu3anuii: 6a30BbI ypOBEHB /
J. K. benses, I'. M. Ipimmun, JI. H. Kysneuosa [u nap.]; pen.: . K. benses, I.
M. lpiMmmun. - 7-e usnanue. - Mocksa: Ilpocsemenue, 2020. - 224 c.: us. wi -
(Knaccuueckwuii kypce). - ISBN 978-5-09-074192-7: 517.00 p. - Tekct: HenmocpeACTBEHHBIH.
2. buonorus. 11 kmacc: ydeOHUK JUTsl 00pa30BaTeIbHBIX OpraHU3aIuii: 0a30BBI YPOBEHD /
. K. benses, I1. M. bopoaun, I'. M. e [u ap.]; pen.: A. K. bensies, I'. M. b,
- 7-e m3nanue. - Mocksa: [IpocBemenune, 2020. - 223 c.: uB. ui. - (Kmaccuueckuii xkypc). -
ISBN 978-5-09-074191-0: 517.00 p. - Tekct: HEmOCpeACTBEHHBIH.

3.2.2. JlonoJIHUTeIbHbIE HCTOUYHUKH

3. buonorus. 10 xnacc: yueOHUK U1t 00pa30BaTeNbHBIX OpraHu3aluii: 0a30BbI YpOBEHb /
H. K. benses, I'. M. Ipimmun, JI. H. Ky3wemoma [u np.]; pen.: . K. benses, T.
M. Ipivmun. - 7-e uspmanue. - Mocksa: [lpocemenue, 2020. - 224 c.: uB. i -
(Knmaccnueckuii xype). - ISBN 978-5-09-074192-7: 517.00 p. - TekcT: HEmOCpeICTBEHHBIMH.

3.2.3. NudopmanuoHHbIe pecypchl

1. http://www.fcior.edu.ru (denepanbHbIil HEHTP HHPOPMAITHMOHHO-00Pa30BaTEIbHBIX
pecypcoB).

2. http://www.window.edu.ru (EnuHoe oKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcam).
3. http://www.st-books.ru (JTyumas ygeOHast muTeparypa).

4. http://www.school.edu.ru (Poccuiickuii 00pa3zoBatenbHbIi mopTat. JJocTymHOCTb,
KauecTBO, 3 (HEKTUBHOCTB ).



https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fcior.edu.ru%2F
http://www.window.edu.ru/
http://www.st-books.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB U OLCHKA PAaCKPbIBAOTCA YCPEC3 AUCHUINUIMHAPHBIC PE3YyJIbTAaThl, YCBOCHHBLIC

3HAHUS U MPUOOPETCHHBbIC 00YJAIOUIMMHUCS YMCHHUs, HAlPaBJICHHBIC HA (OPMUPOBAHUE OOIIUX U
po(hecCHOHANTLHBIX KOMIICTCHIIUN

PesynbraTel 00y4yeHus

Iloka3arenu orieHKU

TuI OLIEHOYHBIX MEPOIPUITHI

3HaTh

MECTO U pOJib OWUOJOTUU B
CUCTEME HAay4yHOIO 3HAaHMS
€CTECTBEHHBIX HayK, B
bopMUPOBAaHUN COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU

KapTUHBl MHUpa U HAy4YHOTO
MHUPOBO33PEHUS, BKJIAJ
POCCHUHCKUX U 3apyOeKHBIX

YUEHBIX-OMOJIOTOB B Pa3BHTHE
Ouonoruy, (QYHKIHOHATBHON
IPaMOTHOCTH 4YeJIOBEKa IS

pelLlIeHHs KU3HEHHBIX 3a/1a4
OK 01, OK 02, OK 04, I1K 5.3

3HaeT MeCTo U POJib
ounonoruu B cucreme
HAy4YHOTO 3HAHUS
€CTECTBCHHBIX  HAaYVK, 0
dhopMHUpOBaHUH

COBPEMEHHOM  €CTECTBEHHO-

HAyYyHOM KapTHHBI MHpa U
HAayYyHOTO MHPOBO33PEHHUS, O

BKJIaJIC POCCHICKUX u
3apyOeKHBIX YUCHBIX-
OMOJI0roB B pasBuTHE

ouosiornu, (GyHKIHOHATHHON
IPAaMOTHOCTH 4YeJIOBEKa JIJIs
peleHns KU3HEHHBIX 3a/1a4

Pasznen 1. Tema 1.2.
[Ipaktuueckoe 3ansitue Ne 1
[IpakTuueckoe 3anstue Ne 2
Tema 2.6.

[TpakTrueckoe 3anstue Ne 5
Tema 4.4.

[TpakTrueckoe 3anstue Ne 8
Tema 4.5.
[IpakTuueckoe
10,11

Tema 5.2.
[TpakTudeckoe 3ansTue Ne 12

3aHATHUC

YmeTh

PaCKpLIBaeT COACPIKAHUC

Paspen 1.

pacKpbIBaTh cojiepxanue | Ononornyeckux TepmMuHOB U | Tema 1.1. YcTHbIN oTBET
OMOJIOTUYECKHX TEPMUHOB U | IOHATUN: >KW3Hb, KIieTKa, | Tema 1.2. YCTHBIN OTBET
MOHSATUW:  KU3Hb,  KIETKA, | OPraHU3M, Metabonusm | TecroBas pabora

opranusm, Metabonu3m (oomeH | (oOMeH BEILIECTB u | Paznen 2.

BEUIECTB M  IpEeBpallleHuE | IpeBpalleHue sHeprum), | Pazgen 4. Tema 4.2.
DHEPIHUH), romeocTas | romeocras (camoperynauus), | TectoBas pabota
(camoperynsinusi), YpOBHEBas | ypOBHEBas OpraHu3arus

OpraHM3aIs JKUBBIX CHCTEM, | KHBBIX CHUCTEM,

CaMOBOCITPOU3BE/ICHNE CaMOBOCITPOU3BE/ICHNE

(perpoxyKIs), (perpoxyKIs),

HaCJIEICTBEHHOCTD, HACJIEICTBEHHOCTD,

M3MEHYHUBOCTb, poct U | "3BMEHYUBOCTb, poct W

pasBuTHE pa3BuUTHE

OK 01, OK 02

YMers Hznaraer ononornueckue | Pazmen 1. Tema 1.1.
u3nararb OMOJIOTHYECKHE | TEOpUU (xnerouHas, | YCTHBIN OTBET

Teopuun (knerouHas, | XpoMocoMHasi, MyTannoHHasl, | [Ipaktuueckoe 3anstue Ne 1
XPOMOCOMHAs, MYTAI[MOHHAas, | IEHTpaIbHas norma | Paznmen 2. Tema 2.3.
LEHTpAJIbHAS JIoTMa | MOJISKYJISIpHOM  Owmosorun), | [Ipaktrueckoe 3ansaTie Ne 3
MOJIEKYJIIPHOM ouonorun), | 3akonsl (I'. Menngens, T. | Tema 2.4,

3akoHbl (I Mengensa, T.| Moprana, H.1. BaBsunosa) u | [Ipaktuueckoe 3anstue Ne 4
Moprana, H.W1. BaBunoBa) u | yueHus (o uentpax | Tema 2.6.

YYEHHUS (o LIEHTPaxX | MHOT0OOpa3us u | [Ipaktueckoe 3ausitue Ne 5
MHOTr000pa3us U | IPOUCXOXKACHUS KYJIbTYPHBIX

MIPOUCXOXKICHHUS KYJIbTYPHBIX

pactenuii H.M. Basuiosa),
ONpeAeNsTh  TPaHUIBl  HX
NPUMEHUMOCTH K  KUBBIM
cucTeMaMm

OK 01, OK 02, OK 07

pacrennii H.M. Basuiosa),

OMpCaACIIsICT rpaHHIbI ux
INPUMEHUMOCTH K  JXHUBBIM
CUCTCMaM




YMeTh

BIIQJICTh METOJaMH Hay4HOTO
MO3HAHUA B OuoI0THN:
HaOJIOJEHUE WM OIHCaHHE
JKUBBIX CHCTEM, IPOILIECCOB M

Brnaneer MetogamMu Hay4yHOTO
MMO3HAHMS B OMOJIOTHH:
HAOJIOAEHNE W  OIKCaHUe
JKUBBIX CHUCTEM, IPOIECCOB H
SBJICHWM, OpraHuzamus |

Pa3znen 1. Tema 1.1.
ITpakTnueckoe 3ansTue Ne 1
[TpakTuueckoe 3anstue Ne 2
Pa3znen 2. Tema 2.3.
[TpakTrueckoe 3anstue Ne 3

ABJICHUM,  oOpraHu3anus U | mposeneHue omonorudeckoro | Tema 2.4.

poBeJicHNEe OHOJIOrMYECKOro | AKCIepUMeHTa, BblABMkeHUe | [Ipaktuyeckoe 3anstue Ne 4
OKCIIEPUMEHTa,  BBIJIBIDKEHUE | THIIOTE3HI, BbIsiBIIeHHE | Tema 2.6.

TUIOTE3bI, BBISIBJICHHUE | 3aBUCHMOCTH mexny | [Ipaktuueckoe 3ausitue No 5
3aBUCHMOCTH MEXy | uccieqyeMbiMu BenuuuHamy, | Pasnen 4. Tema 4.4.
UCCJIEyeMbIMU  BEJIMYMHAMHU, | OOBSICHEHUE nonydeHHbIx | [Ipaktudeckoe 3anarue Ne 7
00BsicHEHHE IIOJIYYEHHBIX | PE3YyJbTaTOB, ITpakTnueckoe 3ansatue Ne 8
pe3yJIbTaTOB, UCIOJB30BAHHBIX | UCMOJB30BaHHBIX  HayuHbIX | [IpakTuueckoe 3anstue Ne 9
HAy4yHBIX IOHATHUI, TEOPUM M | NOHATUH, TEOPUN U 3aKOHOB, | Tema 4.5.

3aKOHOB,  yMEHHUE  JeJnaTh | JAeNaeT BBIBO/IBI Ha | [IpakTuueckoe 3ansarue Ne
BEIBOJIEI Ha OCHOBAHUM | OCHOBAaHHUH nosrygennbix | 10,11

MOJTyYEHHBIX Pe3yIbTaTOB pe3yIbTaTOB Tema 5.2.

OK 01, OK 02, OK 04, OK 07, [TpakTdeckoe 3anstue Ne 12
I1K 5.3

YMmetb Brinensier cymectBeHHsie | Paznen 1. Tema 1.1.
BBIJICTISITh CYUIECTBEHHbIC | IPU3HAKKA BUPYCOB, KiIeTOK | [IpakTuueckoe 3anstue Ne 1
NPU3HAKH BHPYCOB, KIETOK | IPOKAPHOT W  3yKapuort, | [Ipakruyeckoe 3anstue No 2
MPOKAPUOT u 9yKapuoT, | OAHOKIIETOUHBIX u | Paznen 2. Tema 2.3.
OJTHOKJICTOYHBIX U | MHOTOKJIETOYHBIX [Tpaktuyeckoe 3anstue Ne 3
MHOTOKJIETOYHBIX OPraHU3MOB, | Opranu3mMoB,  ocobeHHoctu | Paznen 4. Tema 4.2.
0COOEHHOCTH IPOIIECCOB: | mporieccoB: ooMeHa BemiecTB | [IpakTudeckoe 3ausTue Ne 6
oOMeHa BEIIIECTB U | 1 TpEeBpalleHUs HSHEPTHH B

NpEBpalleHusT ~ DHEPTUU B | KIETKeE, ¢doTocuHTe3a,

KJIETKeE, ¢dorocuHTE3a, | MIACTUIECKOTO U

IJIACTUYECKOTO U | DHEpreTUYecKkoro  oOMmeHa,

HHEPreTUUECKOTO oOMeHa, | XeMOCHHTE3a, MUTO32,

XEeMOCHHTE3a, MUTO3a, Meiio3a, | Meiio3a, OIUI0JIOTBOPEHHS,

OIJIOJJOTBOPEHMUS, Pa3MHOXKEHHUS,

Pa3MHOKCHHS, WHWBUIYATLHOTO Pa3BHTHS

WHAVBUAYAILHOTO  Pa3BUTHS | OpraHu3Ma (OHTOTeHE3)

opraHu3Ma (OHTOT€He3)
OK 01, OK 02, OK 04

YMern

MPUMEHSITh MOJTy4YEHHBIE
3HAHUA JJISA O6T)$ICHGHI/I${
OMOJIOTUYECKUX TIPOIIECCOB U
SIBJ'IGHI/II\/’I, JJIA HpI/IHHTI/IH
MPAKTUYECKUX  pEHICHHH B
TTOBCETHEBHON JKU3HU C IEIIHIO
obecnieueHruss  0€30MaCHOCTHU
CBOCTO 3JIOPOBBSI U 3JIOPOBBS
OKPYKAFOIINX TOJIEH,
COOIIOIEHUSI HOPM
rPaMOTHOTO  TIOBEJEHHUS B
OKpY’Karolen MIPUPOTHOMN
cpene, IMOHHUMAaHUE
HEOOXOONMOCTH
HUCITIOJIB30BAHUS IIOCTI/DKGHI/If/’I

IIpumensier [IOJIy4YECHHBIE
3HaHUS AN OOBSICHEHUS
OMOJIOTMYECKUX IPOLIECCOB U
ABJIGHUM, AN HPUHITHS
MIPAKTHYECKUX PpEIIECHUH B

MMOBCEIHCBHOM  JKU3HHU  C
11(S) 1572 obOecreyeHus
0€30I1aCHOCTH CBOETO
3JI0POBBS u 3JI0POBBS
OKPYKAFOIINX TIOJZIEH,
COOIIOIEHUS HOPM
rPaMOTHOTO TIOBEACHHUS B
OKpY’KaroIen IPUPOJHOMN
cpene, IMOHUMAaHUE
HEO0OXOINUMOCTH

HUCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

Pazgen 1. Tema 1.1.
ITpakTnueckoe 3ansarue Ne 2
Tema 2.6.

[TpakTuyeckoe 3ansTue Ne 5
Pa3nen 4. Tema 4.4.
TecroBast pabota
[TpakTuueckoe 3anstue Ne 7
[TpakTuyeckoe 3ansTue Ne 8
[TpakTtrdeckoe 3ansTue Ne 9
Tema 4.5.

[IpakTrueckoe 3ansTre Ne
10,11

Tema 5.2.

[TpakTuyeckoe 3anstue Ne 12




COBPEMEHHOW  OWOJOTMU ¥ | COBPEMEHHOW OHOJIOTMH |

OMOTEXHOJIOTHI JUISL | OMOTEXHOJIOTHIA IS

paloHaIbHOTO paloHaIbHOIO

IPUPOONOIB30BAHUS HPUPOONIOIB30BAHNUS

OK 01, OK 02, OK 04, OK 07,

I1K 5.3

YMeTn Pemraer anemeHTapHsie | Paznmen 2. Tema 2.4.

pemarpb JJIEMEHTapHbIe | reHeTndeckue 3azaun  Ha | [IpakTrueckoe 3ausTe Ne 4
FeHeTUYeCKWe  3aJayd  Ha | MOHO- M JUTrHOpugHOe

MOHO- u JUTHOPUIHOE | CKPELIMBAaHUEe,  CHETICHHOE

CKpEeIlUBaHUE, CIICTVIEHHOE | HAacJIeI0BaHUE,  COCTaBIsET

Haclle/I0BaHue, COCTaBJISATh | CXEMBI MOHOTHOPHUIHOTO

CXEMBbI MOHOTHOPUAHOTO | CKpEIIMBaHU TUISt

CKpEILBaHUSA IS | TIpeACKa3aHus HacCJIeIOBaHUS

Ipe/CKa3aHusl  HacjelIOoBaHUs | MPU3HAKOB y OPraHU3MOB

NPU3HAKOB Y OPraHU3MOB

OK 01, OK 02

YMmetb Brimonnsier naboparopusie u | Paznen 1. Tema 1.2.
BBITMIOJHATH JIaDOpaTOpHBIE U | IPAKTHYECKUE pabotsl, | [IpakTuueckoe 3ansatue Ne 1
MIPAKTUYECKUE paboThl, | coOM0aeT mpaBuia  IpU

coOnmrogath  mpaBwia  mpu | pabote ¢ y4eOHBIM U

padore ¢ yueOHBIM U | 7a0OPATOPHBIM

71a00paTOPHBIM o0opynoBaHuEeM

000opyI0BaHEM

OK 01, OK 02, OK 04

YMmetb Ywmeer kputuuecku | Pazgen 1.

KPUTHYECKH  OILEHUBAaTh U | OLICHUBATH u | [Ipaktuueckoe 3ansarue Ne 2
UHTEPIPETUPOBATH HUHTEPIPETUPOBATH Paznen 2. Tema 2.6.
uH(pOpMaLH0 OMOJOTHYECKOTO | HH(OPMAIIHIO [TpakTuyeckoe 3ansTue Ne 5
COJIEpXaHUs,  BKIIOYAIONIYIO | OMOJIOTUYECKOTO Pasnen 4. Tema 4.4.
IICEB/IOHAYYHbIE 3HAHMS U3 | cojepXkaHud, Bkmouatomyto | [Ipaktuyeckoe 3anstue Ne 8
pa3IMYHBIX MCTOYHUKOB | TICEBJIOHAayYHble 3HaHUs u3 | [IpakTiueckoe 3ansatue Ne 9
(cpencrBa MacCOBOH | pa3iIU4YHBIX UcTOYHUKOB | Tema 4.5.

uH(popMaluuy, Hay4yHoO- | (cpelcTBa MaccoBol | [Ipaktudeckoe 3anarue Ne
HOIYJISIPHBIE MaTepuasl), | UHGopMaIuH, HayyHo- | 10,11

TUYECKHE acreKThl | MOMyJsipHble  Marepuainsl), | Tema 5.2.

COBPEMEHHBIX HUCCIIEOBAHUN B | STHUECKHUE acriekTol | [IpakTuueckoe 3anstue Ne 12
ouonorum, ME/IUIMHE, | COBPEMEHHBIX HCCIIEJOBAHUI

OMOTEXHOJIOTHU B OuWonoruu, MeIuIUHE,

OK 01, OK 02, OK 04, OK 07, | OMOTEeXHOJIOTHH

I1K 5.3

VYmeTb co3JaBaTh | YMeeT co3nasath | Pasnen 1.

COOCTBEHHBIE IUCBMEHHbIE M | COOCTBeHHbIe MuchbMeHHble U | [IpakTuyeckoe 3ansTue Ne 2
YCTHBIE COOOIIEeHUs, 00001as | yCTHBIC cooOmienus, | Pazmen 2. Tema 2.6.
Ounonorudeckyro uHGoOpManuio | 00o0mIas ouonoruueckyto | [Ipaktudeckoe 3ansarue Ne 5

N3 HECKOJBKHMX HCTOYHHKOB,

IrPaMOTHO UCIIOJIb30BaTh
MOHATUHHBIN arrapar
6uosorun

OK 01, OK 02, OK 04, OK 07,
IIK 5.3

nH(pOpMaIHIO U3 HECKOJIBKUX
WCTOYHHUKOB, rpaMOTHO
HUCIIONB30BaTh  IOHATHHHBIN
anmapart OMOJIOTHH

Pa3nen 4. Tema 4.4.
[TpakTuyeckoe 3ansTue Ne 8
[Tpaktrdeckoe 3anstue Ne 9
Tema 4.5.

[IpakTrueckoe 3ansTre Ne
10,11

Tema 5.2.

[TpakTryeckoe 3anstue Ne 12







