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PaBouas nporpasma paspaGotana B cOOTBETCTBIH ¢ TPeGOBAHMAMIL:

- Penepanbiioro rocyaapersenioro oSpazosaTensHOro cTannapTa cpeuero oduero o6paiosa-
Hild, yToepxaeHHoro npiukasoM MunoGpraykn Pocenn ot 17.05.2012 Ne 413 (3apeructpupo-
Bainoro Munucrepersom 1octuumn Poccriickoit @enepammn 07.06.2012, perucrpalnonisii Ne
24480);

- MenepanksHBIM TOCYIAPCTBCHHEIM 06pa3oBaTe/IbHEIM CTAHAAPTOM CPEHEro npoteccHonansHo
o6Gpasosatis no npodeccun 13.01.10 DeKTPOMOHTEP 1O PeMOHTY i 06CITYKHBAHHIO INEKTPO-
obopynosanus (no otpaciam), yreepxaentoro [pukazom Munobprayxu Pocenn ot 02.08.2013
r. Ne 802 (sapeructpupoBanHoro MunmuctepctoM iocTHuMH Poccuiickoit  ®eneparn
20.08.2013, pernctpannonnsii Ne 29611) ¢ n3smeHennAMY, BHECCHHBIMM NpUKasom Munucrep-
crea o0pasopanua H Haykn Poccuiickoit ®enepaunn ot 17.03.2015 Ne 247 (3aperHcTpHpoBaH
MunncrepeTeoM toctHinn Poccuiickoii Menepauun 03.04.2015, peructpaunonnsiii Ne 36713);
C YHETOM:

- ®enepanbroii oGpajopaTensHOl NporpaMMel cpenHero obiiero 06pa3oBams, YTBEPKICHHOIL
Ilpnkasom Munmcrepctsa npocsemenns PO or 23.11.2022 Ne 1014 (3aperncTpHpOBaHHOTO
Munncrepersom roctumin Poceniickoii denepaunn 22 nexabps 2022, pernctpauHonHsti Ne
71763);

- NpHMepHO# pabodeii nporpaMMel o6meoGpasopatenb ol AHCUMNHEEL «BHONOrHAY WIS Npo-
theccHOHANBHBIX 0OpA3OBATENEHLIX OpraHH3aMi, YTBepKIeHHOH Ha 3acenanuu CoBera mno
OLEHKE COJICPHAHNA H Ka4ecTBa NpHMepHEX pabounx nporpamm obmeobpa3oBaTeNEHOTO H CO-

LHHATEHO-TYMAHHTAPHOTO L{HKIIOB CpefHero npodeccHonansHoro obpailosanns, npotoxon Ne 14
ot 30.11.2022.

Pabogas nporpamma paccmoTpena

Ha 3acenann# 1K obmeobpaiosaTensHeix,
TYMaHHTAPHBIX H COLHANEHO-

SKOHOMHYECKHX JHCIHIUTHH oTaenesud An3C
Ipotokon Ne 9

oT «19» anpens 2023 r.

IMpence, LK
_&BBP AGaiimynina

VTBEPXKJIAIO

Jam. KTopa mo YMP
T.B. Banobanosa
«21% am 023 r.

neii kpanuHKANMOHHOI KaTeropui, OHonor, npenojasarens OHOJOTHH M
T.A. Pexankosa
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1. OBIIASI XAPAKTEPMCTHKA PABOYEI TPOTPAMMBI
OBIIEOBPA30OBATEJBHOMN TUCIUTIITAHBI
OJ1.12 XUMU S

1.1.MecTo AuCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Huctunmuaa OY1.13 Buosorust Bxomut B obmeoOpazoBatenbubiid ukin [ITIKPC kak
o0si3aTenpHast AUCIUTIIMHA yaeOHas TUCIUTIIIHA.

Oo6meo6pazoBarenpHas auciumuimHa OJ.13 buonorus sBisercst 00s3aTeNbHONW YacThIO
o0meobpazoBaTeNbHOTO IMKIIa oOpa3oBarenbHOil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
npodeccun 13.01.10 DreKTpOMOHTEP TIO PEMOHTY U OOCIYKMBAHHIO 3JIEKTPOOOOpyHaoBaHUs (TI0
OTpacysiM).

1.2.1eqap 1 niIaHUPYeEMBbIe Pe3yJIbTaThl OCBOCHUS AU CIUIINHBI:
1.2.1.11eab 001meodpa3oBaTeJIbHOM JUCHUTIINHBI
Copmepxanre mporpamMmbl  obmeoOpa3zoBatenbHoit  auctumiuabl  OY /(.13 Buonorus

HaIlpaBJIEHO Ha JIOCTUKEHUE CIEAYIOIINX LIeTIeH:

-(opmupoBaHue y 00y4aromuxcs yMEHHs OLIEHUBATh 3HAYNMOCTb XUMUYECKOT0 3HAHUS IS
Ka)JI0T0 YeJIOBEKa;

-opmupoBaHue y 00ydarolUXCs LEIOCTHOTO NPEACTaBICHUS O MHUPE U POJIM XUMHUH B
CO3/IaHMHM COBPEMEHHOW €CTECTBEHHOHAayYHOW KapTHHBI MHpA; YMEHHUS OOBSCHATH OOBEKTHI H
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHON, TEXHUYECKON
Cpeabl, — UCHOJB3YS Ul TOr0 XUMUYECKUE 3HAHNUS;

-pa3BuTHE y OOyUaIOIIMXCS YMEHHUH pazianyaTh (akThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSMHU OLICHOK U CBSI3b KPUTEPUEB C OINpPECIIEHHON CUCTEMOU
IEHHOCTEH, (OPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

-pUOOpEeTeHNE OOYYaAIOMUMHKCS OMbITa PAa3HOOOpPa3HOM JEATEIBLHOCTH, ITO3HAHUS U
CaMOIO3HAHUS; KIIIOYEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE I PA3JIMYHbIX BHUJIOB
JIeSITeIbHOCTH (HAaBBIKOB pEIICHUs MpoOJieM, MPUHATHS PEIeHUH, OUCKa, aHalu3a U 00paboTKH
uHpOpMalMY, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, O€30M1acCHOrO
oOpaleHus C BEIECTBAMU B IIOBCETHEBHOW KHU3HMU).

1.2.2. Ilnanupyemble pe3yiabTaThl OCBOCHUS 001e00pa3oBaTebHON MUCHMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne quciuInHa umeeT npu popmupoBanuu u pazputuu OK u K.

Kon n naumenoBanue [Inanupyemblie pe3yibTaTbl OCBOCHUS AUCITUTUIMHBI
bopMHUpyEMBIX Oo6mue JlucuuninuHapHbie
KOMIETECHIINI

OK 01. Beibupats crioco60s | B YacTu TPYZIOBOIO | - chopMupoBaTh YMEHUS
peuieHus 3a/1a4 | BOCIIUTAHMUS: packpbIBaTh coJiepKaHue
npodeccroHanbHOM - TOTOBHOCTh K TpPYIy, | OCHOBOIIOJAralOIINUX
NEeSATETbHOCTH OCO3HaHUE [IEHHOCTH | OMOJIOTHYECKUX TeopHit u
MIPUMEHUTEIBHO K | MacTepcTBa, TPYAOIIOOHe; | TUIOTE3: KJIETOYHOM,
pa3IUYHBIM KOHTEKCTaM - TOTOBHOCTb K AaKTHBHOM | XpPOMOCOMHOM, MYTallMOHHOM,
JEATEIbHOCTH SBOJIIOLMOHHOM, TPOUCXO0XKICHUS
TEXHOJIOTHYECKOU U | )KU3HU U 4eJIOBEKa; BJIaJCHUE
COLIMAIbHOMI cUCTEMON 3HaHWII 00 OCHOBHBIX
HaIpaBJIEHHOCTH, MeToAax Hay4yHOTO I[IO3HaHWUS,
CIIOCOOHOCTh UCIIOJIb3YEMBIX B OMOJIOTUYECKUX
WHULIUUPOBATD, WCCJICTOBAHMSIX KUBBIX OOBEKTOB




IJIaHUPOBATH n
CaMOCTOSATCIIbHO

BBITIOJIHATH TaKyIo
ACATCIIBHOCTD,

- HUHTEpec K Ppa3InYHbIM
chepam
npodeCcCHOHATBHON
NESITEIIbHOCTH,

OBiagenue
YHHUBEPCATHHBIMU
y4eOHBIMU
MO03HABATEIILHBIMU
NIEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHE
nelcTBUA:

- CaMOCTOSITENIEHO
dbopMyIupOoBaTh "
AKTyaJIM3UPOBAThH
npo0JjeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHaBIUBAaTh
CYILIECTBEHHBIN MPU3HAK
WIH OCHOBaHUs JUIS
CpaBHEHHS, KJIaCCH(pUKAIITI
u 0000I1IeHHST; -
OTIPE/ICIIATh () 03
NESTENIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPpUTEpUU HX
JOCTHKECHHUS;

- BBISIBJISITH
3aKOHOMEPHOCTH u
IPOTUBOPEUHS B
paccMaTpUBaEMBIX
SBJICHUSX;

- BHOCHTH KOPPEKTHBHI B
NEeSITeIbHOCTh, ~ OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB
HeNsiM, OIIEHMBATh PHUCKHU
MOCJIEACTBHI
NeSITEIbHOCTH;

-pa3BUBaTh KpEaTUBHOE
MBIIUIEHHE TIPU pEIIeHUuU
YKU3HEHHBIX TIPOoOIIeM

0) 0a3zoBbIe
HCCJIe0BATEIbLCKHE
NeHCTBUS:

- BIIAJIETh HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM
51 MIPOEKTHOMN
IeITEIbHOCTH, HaBBIKAMM
paspernieHus po0Jiem;-
BBISABIISATE MPUYUHHO-
CIACACTBEHHBIE CBS3U U

" KOCHUCTEM (orucanwme,
HU3MEepeHue, MIPOBEJICHHE
HaOII0ICHU); crocodaMu
BBISIBJICHUA n OLCHKU
AHTPOIIOTEHHBIX ~ M3MCHEHUH B
MIPUPOJIE;

- chopmMHupoBaThH YMEHUS

pPacKpbhIBaTh  OCHOBOIIOJIATAFOIINE
OHOJIOrHYECKHe 3aKOHBI n
3akoHomepHoctu (I'. Mennens, T.
Moprana, H.M. Basumiosa, O.
Iekkensa, ®. Mrwomiepa, K. bapa),
TPaHMIBI HMX TPUMEHUMOCTH K
ZKHUBBIM CUCTCMAaM,

- chopMHUpOBaTH YMEHUS
BBIACIIATH CYIICCTBCHHBLIC
MIPU3HAKU BHUPYCOB, KJIETOK
MIPOKApPUOT u JYKapHoT;
OJHOKJIETOYHBIX n
MHOTOKJICTOUYHBIX OpraHu3MoOB,
BHUJIOB, OHMOreOIEeH030B u
9KOCHUCTEM; 0COOEHHOCTHU
MPOIIECCOB  OOMEHa BEIIECTB H
IPEBpALLEHUs] DHEPIMU B KIIETKE,

(dboTocHHTE3a, TIJIACTUYECKOTO H
SHEPIreTHYECKOTrO oOMeHa,
XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTIOJIOTBOPEHUS, Pa3BUTHUSA W
Pa3sMHOXCHHUS, WHIUBHIYaTbHOTO
pa3BHUTHS OpraHm3ma
(oHTOTEHE3A), 00pBOBI 3a
CYIIECCTBOBAaHHWE, ©CTECTBEHHOTO
otOopa, BUI000pa30BaHUs,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB
K cpeae OOWTaHMS, BIUSHUS
KOMITOHCHTOB 9KOCHUCTEM,
AQHTPOIIOTEHHBIX ~ M3MCHCHUH B
KOCUCTEMax CBOCH MECTHOCTH,
KpyroBOpoTa BCIIIECTB u
MIPEeBpAICHHE SHEPTUHU B
ounocdepe;

- copMupoBaTh yMEHHUS peIIaTh
OHOJIOTHYECKHUe 3aJ1a4H,
COCTaBIISITh TCHOTHITHYCCKHE
CXCEMbI CKpCIIMBAHUA AJI PAa3HBIX
TUTIOB HACJICIOBAHUS MTPH3HAKOB Y

OpPraHHU3MOB, COCTABJISITH CXEMBI
MepeHoca BEIECTB M HHEPruu B
sKocucTeMax  (Uenu  MUTaHUS,
MUIIEBHIE CETH),

- chopMupoBaTh YMEHHUS
pacKpbIBaTh coJiep:KaHue
OCHOBOMOJIAraloINX
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aKTyaJIN3UupOBaTh  3ajady,
BBIIBUTATh THUIIOTE3Y €€
penieHus, HaXOJUTh
apryMEHThI JUTS
JIOKa3aTeIbCTBA CBOHUX
YTBEPKICHUH, 3a71aBaTh
napaMeTpbl W KpUTEpPUU
pelIeHuS;

- aHaJIM3UPOBATh
MOJIy4YEHHBIE B xojze
peteHust 3aJ1a9un
pe3yibTaThl,  KPUTHYECKHU
OIICHUBAThH 10,9
JIOCTOBEPHOCTb,
MPOTHO3UPOBATH

U3MEHECHHE B HOBBIX
YCIOBUSX;

- YMETh NMEPEHOCUTH 3HAHUS
B TO3HABATEIbHYIO U
MPAKTUIECKYIO obnactu
KHU3HEIEATEIILHOCTH;

- yMeTh HHTETPUPOBATH
3HaHUS u3 pas3HbIX
MPEAMETHBIX 00J1aCTeH;

- BBIIIBUTaTh HOBBIC WJICH,
npejyiarath OpUrHHAIbHBIE
MIOJIXO/IbI U PEUICHUS;

- CIIOCOOHOCTH nx
HCITIOJIB30BaHUA B
II03HaBaTEIbHOU Hu

COLIMAJIbHON NPAKTHUKE

OMOJIOTHYECKUX TEOpHit u
TUIIOTE3: KJI€TOYHOMH,
XPOMOCOMHOH, MYTallHOHHOM,

SBOJIIOLIMOHHOM, IIPOUCXOKICHUS
JKU3HU U YEJI0BEKa;

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIE CPEICTBA
MIOUCKA, aHaJIN3a 1
WHTEPIpETAINA
uHbOpMaIUU U
nH(pOopMannoOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 32144
npodeccrnoHanbHOM
JeSTEeTbHOCTH

B oOnactu nieHHOCTH
Hay4HOTO TTO3HAHMS:
c(hOpMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH W
00II1eCTBEHHON MPAKTHKH,
OCHOBAHHOTO Ha JUAJIOre
KYyJIbTYD,
CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJIMKYJIbTYPHOM MHPE;
COBEPILIEHCTBOBAHUE
SI3BIKOBOM M YNTATEIIHLCKOU
KYJIBTYpPBI KaK CpPeJICTBa
B3aUMO/JICUCTBUS MEXKIY
JIOJIbMU | TTO3HAHUS MUPA;
- OCO3HaHHE I[EHHOCTH
HAay4YHON JAESATEIbHOCTH,
TOTOBHOCTbH OCYIIIECTBIISATH
MPOEKTHYIO U

- copMHUpPOBATH 3HAHUS O MECTE U

poiii  OWOJIOTHM B  CHCTEME
HAy4YHOTO 3HAHMS,
(GYHKIIMOHATTBHOH ~ TPaMOTHOCTH
YeloBeKa TUTS pelieHus
KU3HEHHBIX TTPOOIIEM

- c(hopMHPOBATH YMCHUS

MPUMEHATHh TIOJIYYCHHBIC 3HAHMS
UIsE OOBsACHEHUS OMOJIOrMUECKUX
MpOLECCOB W SIBICHUM, IS
MIPUHSATHS MPaKTHYECKHUX
pelIeHU B ITOBCEIHEBHOM >KU3HU
c LEIBIO o0ecrieueHus
0€30MaCHOCTH CBOETO 370POBbS H
370POBbSl  OKPYXKAIOUIUX JIHOJIEH,
coOJoJIcHusT  3JI0pOBOro  oOpasa
JKH3HU, HOPM IrPaMOTHOTO
HOBEICHUSA B OKpYy>Karolei
MPUPOIAHON  cpelie; TOHUMAaHHUE
HEOOXOOMMOCTH  HCIIOJIb30BAHHUS
NOCTYOKEHUN COBPEMEHHOM
OuoJIOTM M OHMOTEXHOJOIMHA IS




UCCIIETIOBATEIIHCKYIO
JESITEIIbHOCTh
WH/IMBUYAJIEHO U B
rpyIIe;

OBianenue
YHHUBEPCATHHBIMU
y4eOHBIMU
MO03HABATEIILHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmarmei:
- BIIAJICTh HABBIKAMHU
noJTydeHus: THPOpMAIuu 13
HUCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITENTEHO
OCYIIECTBIISATh TIOUCK,
aHaJIN3, CUCTEMATH3AIUIO U
UHTEPIPETAIHIO
uH(GOpPMAIIUU PA3TUYHBIX
BUJIOB U (hOpM
MPEJICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B
pa3nuyHbIX (opmarax ¢
y4eTOM Ha3HAUCHHSI
uH(pOpMAIlUK ¥ TEIEeBON
ayIUTOPUH, BBIOUpas
ONTUMAIIbHYIO (hopMy
MPEJICTABICHUS U
BU3YaITU3aIH;

- OIICHUBATh
JIOCTOBEPHOCTb,
JETUTUMHOCTD
uHpopmaruu, ee
COOTBETCTBUE MPABOBLIM U
MOPaTbHO-ITHYECKIM
HOpMaM;

- HCIIOJIb30BaTh
cpeacTBa
WH(pOPMAITMOHHBIX |
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B pPEIICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTraHU3AIMOHHBIX 337124 C
cobioieHreM TpeboBaHUH
OPrOHOMUKHU, TEXHUKU
0€30IacHOCTH, TUTHEHBI,
pecypcocOepekeHus,
NPaBOBBIX W ITHYECKUX
HOpPM, HOPM

nH(pOpMaITMOHHOM
0e30I1acHOCTH;
-BIIA/ICTh HaBBIKAMHU

PACIIO3HABAHUA UW 3alIUThI

palMOHAIBHOTO
MIPUPOAOIIOIb30BAHHUS;
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nHpopmanuu,
UH(POPMALMOHHOM
0€30I1aCHOCTH JINYHOCTH;

OK  04. DddexTrBHO
B3aUMOJECHCTBOBATh Hu
paboTaTh B KOJICKTHBE M
KOMaH/Ie

- TOTOBHOCTh K
CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOMPEICICHHIO;
-OBJIaJICHUE HAaBBIKAMU
y4eOHO-
HCCJIeI0OBATEIbCKOM,
MPOEKTHOM U COIMAIbHON
JeSATEIbHOCTH;

OBiagenue
YHUBEpCATbHBIMU
KOMMYHUKaTUBHBIMU
JEUCTBUSIMU:

0) coBMecTHas
JeSATEeIbHOCTh:

-MIOHUMATh U
UCII0JIb30BaTh
MPEUMYIIECTBA KOMaHIHOMN
Y MHJIMBUyaJIbHON
paboTHI;

- IPUHUMATD 1NN
COBMECTHOM JIEATEIHHOCTH,
OpraHU30BBIBATH U
KOOPAMHHUPOBATH NEUCTBUS
10 €€ JIOCTHXKEHUIO:
COCTaBJISITh TIaH
JIEMCTBUM, pacIperesaTh
pOJIM C Y4E€TOM MHEHUH
YYaCTHHUKOB 00CYX/JIaTh
pe3yJbTaThl COBMECTHOM
paboTsl;

- KOOPJIMHUPOBATH U
BBITIOJIHATH paboTy B
YCIIOBUSIX PEAbHOTO,
BUPTYaAJILHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYUIECTBIIATH
MO3UTUBHOE
CTpaTernyeckoe IMOBEeACHHE
B PA3JIMYHBIX CUTYaIUsX,
MPOSIBISITH TBOPUECTBO U
BOOOpakeHue, ObITh
WHULUATUBHBIM
OBiagenue
YHUBEpCATbHBIMU
PEryJIaTUBHBIMU
JCUCTBUSIMU:

T') IPUHATHE ce0s U APYTHUX
JIOJICH:- TPUHUMATh

- MPUOOPECTH OMBIT MPUMEHEHUS
OCHOBHBIX  METOJIOB  HAy4HOTO
MMO3HAHUS, UCIIOJIB3YEMBIX B
OMoIOrnu: HaOJIIOJEeHUS u
OIUCAHUS JKUBBIX CHCTEM,
MPOIECCOB u SIBIICHHI,
OpraHu3alyd  HU  TPOBEJICHUS
OMOJIOTMYECKOTO  AKCIIEPUMEHTA,
BBIIBIKEHUSI THIIOTE3, BBLIABIATH
3aBUCHMOCTH MEXIY
HCCICTYEMBIMU BEJIMYHMHAMHU,
OOBACHATH MOJTYYCHHBIC
pe3yiabTaThl M (OPMYIHPOBATH
BBIBOJIBI c HCIOJIL30BaHUEM
Hay4HbIX [IOHATHM, TEOpUM U
3aKOHOB;
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MOTHBBI U apTYMEHTBI
JIPYTUX JIFOACH IIpU aHAIIU3e
pe3yJbTaTOB JIEATEIbHOCTH;
- IPU3HABAThH CBOE MPABO U
MpaBo JPYrux e Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C TO3ULUU
JPYTOro 4eJ0BeKa;

OK 07. CopneiicTBoBaTh
COXPAHEHUIO OKPYKArOIIen
Cpelbl,
pecypcocOEpeKeHHIO,
MPUMEHSITh 3HAHUSI 00
W3MEHEHUHU KJIuMaTa,
MIPUHIIHAITEI OEPEKITUBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBATH
Ype3BbIYAITHBIX CUTYAIUIX

B o6s1acT
IK0JIOTHYECKOr0
BOCIIMTAHUS:

- copMHUPOBAaHHOCTH
DKOJIOTUYECKON KYJIBTYPHI,
MMOHUMAaHUE BIUSHUSA
COIMAIbHO-3KOHOMUYECKHUX
MPOIECCOB Ha COCTOSIHUE
MIPUPOJAHON U COLHMAIBHOU
Cpelbl, OCO3HaHUE
JI00aIbHOTO XapaKTepa
9KOJIOTUYECKHUX MPOOIIEM;

- INIAHUPOBAHUE U
OCYIIIECTBJIEHUE JICUCTBUI B
OKpYJKalolieH cpejie Ha
OCHOBE 3HAHHUS IeJIeH
YCTOMYMBOIO Pa3BUTHSA
YEeJI0BEYECTBA; AaKTUBHOE
HEMPUATHE JICUCTBUMH,
MPUHOCSIINX BpE.
OKpY>Karollleil cpene;

- YMEHHUE MPOTHO3UPOBATh
HEOIaronpusITHBIE
JKOJIOTUYECKHUE
MOCJIE/ICTBHS
MPEINTPUHUMAEMBIX
JIEUCTBUM, PEIOTBPAILATH
UX;

-paciiMpeHue OIbITa
JIeATeIIbHOCTH
AKOJIOTUYECKOU
HaIpaBJIE€HHOCTH;

- OBJIaJICHUE HABBIKAMU
y4aeOHO-
HCCIICIOBATEIbCKOM,
IIPOEKTHOM U COLUAILHON
JIEATEeIIbHOCTH;

- chopMupoBaTh
KPUTHYECKH
uH()OpPMAIIHIO

YMEHUS
OIICHHBATh
OMOJIOTHYECKOTO
COJIep)KaHUs, BKJTIOYAIOTITYTO
INCEBAOHAYYHBIC 3HaAHUA n3
Pa3IMYHBIX HCTOYHUKOB (CpeICcTBa
MaccoBOi HMH(pOpPMAIIMK, HAy4HO-

MOMYJISIPHBIE MaTepHAJIbI);
WHTEPIPETUPOBATH ITHYECKUE
ACTICKTBI COBPEMEHHBIX
HCCICAOBAHUM B Ouosoruu,
MEUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh JI00aIbHBIC
IKOJIOTUYECKHE POOJIEMBI

COBpEMEHHOCTH, (OpPMHPOBATH MO
OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO,

- chopMHupoOBaThH YMEHUS
co3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIC " YCTHBIC
COOOIIeHUs Ha OCHOBE
Ouosornuecko WH(pOpMaUU W3
HECKOJIbKUX HUCTOYHHKOB,
TpPaMOTHO UCTIOJIb30BaTh

MOHATUIHBIN anmapat OUOJIOTHH;

[IK 1.4 CocraBnaTh
neeKTHBIC BEJOMOCTH Ha
PEMOHT
AJIEKTPOOOOPYTOBAHUS

- yMeTb 0(hOPMIISITH IPAKTUUECKHE
3aHSITHS U JeNIaTh TI0 HUM BBIBOIBI




2 CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIATIIIMHBI

2.1. O0bem 00meo0pa3oBaTeILHON IMCHUIJIMHBI M BUAbI y4e0HOI padoThI

Bup yueOHoii paboTnbl O6bem yacoB

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl JHCHHUIINHBI 78
OcHOBHOeE co/iep:KaHue 56
B TOM YHCJIC:

TEOPETUUYECKUE 3aHATHS 42

MPAKTUYECKUE 3aAHATHUS 14
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COACPKAHUE 22
B TOM YHCJIC:

TEOPETUYECKUE 3aHATHS 6

IIPAKTUYECKUE 3aHATUS 16
[IpomeskyTouHas arrecrauus B gopme
nu(ppepeHPOBAHHOIO 3a4€eTa
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HanmenoBanue pa3zienoB U TeM

Coneprkanne yaeOHOro MaTtepraia (OCHOBHOE U PO ecCHOHATbHO-
OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHSATHUS

O0BeM
4acoB

dopmupyemble
oOmue u
npodeccuoHaIbHbIE
KOMIIETEHIINH

2

4

1 cemectp

Pasznea 1. Kiierka — cTpyKTYpHO-(PYHKIMOHAJIbHASL €IMHUIIA KUBOT0

10

Tema 1.1. Buojorusa Kak
HayKa

Coaep:xaHue yueOHOIro MaTepuaJia

buonorus kak Hayka. CBsi3pb OMOJOTMM C JAPYTUMHU HayKaMu: OHOXUMUS,
O6uodusuka, OuonHuka, reHoreorpadus u ap. Pomp u mecrto Ouonorun B
(hOpMHUPOBAaHMHM  COBPEMEHHOM HAayYHOM KapTHHBI MHpa. 3JHAUYCHHUE
Oouosiornyeckux 3HaHuUU. Mcropus Ouonorumu. 3HAYEHHE IUTOJIOTUU IS
pa3BuTHg OHMONOTMM M  TO3HAHUS NPUPOABI. MeToapl  IUTOJOTHH:
MHUKPOCKONHUSA, XpomaTtorpadus, 31eKTpodopes, MeToJ MEYEHBIX AaTOMOB,
muddepeHnranbHoe eHTpUGyrupoBaHue, KylIbTypa KIETOK.

OK 02

Tema 1.2. O0masn
XapaKTEePUCTUKA )KU3HHU

Conep:kanue y4eOHOIro MaTepuasa

PaznoobOpasue OuocucreM. OpraHuzanusi OMOJOTHYECKHX CHCTEM. YPOBHH
OpraHM3aly  OMOCUCTEM:  MOJEKYJISPHO-TEHETHUYECKU,  OpPraHOMIHO-
KJICTOYHBIA, OPraHU3MEHHBIN, IIONYJIALUOHHO-BUIOBOM, HSKOCHUCTEMHBIN
(buoreonenoTuueckuii), 6uochepusii. Hayku, msydarorniue OHOJIOTHYECKHE
O0OBEKTHI Ha PasHBIX YPOBHSAX OpraHu3anuu ku3HU. OOIas XxapakTepuCTHKA
KU3HHU, CBOMCTBA KUBBIX cucTeM. [Iponeccsl, mpoucxopsiye B OMocucTemMax.

OK 02

Tema 1.3. buojgorunuecku
BAaJKHbIE XMMUYECKHE
coeIMHeHus

Conep:kanue y4eOHOro MaTepuasa

XUMHUYECKUA COCTaB KJIETKUM. HeopraHudeckue BelleCcTBa KIETKH, HX
Oouosornueckass posib. OpraHuyueckue BeIlIecTBa KIETKW. buosormveckue
nonumepsl. benku. Ctpykrypa u QyHKIMH OeNKOBOW MoOJeKybl. DepMeHTHI,
MIPUHITAIT UX TCUCTBUS. YTIeBOABL. buonornyeckue pyHKIIUU yriIeBOIOB.
Jlumuael. O0mmit tman crpoenus. [ 'uapodunbHO-rUAPO(POOHBIE CBOHCTBA.
Knaccudukanums smmmunoB. buonornuyeckue ¢yHkmun aunugo. ATO.
Crpoenune monexyinsl AT®. buonornyeckue pynkimu ATO.

OK 01
OK 02
OK 04
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Tema 1.4. CTpyKkTypHO-
(pynxkuuonanbHas
OpPraHu3anms KJIeTOK

Conep:xkanue y4eOHOro MaTepuasa

Knerounass Teopuss (T. IlBann, M. Hlneiinen, P. Bupxo). OcHOBHbIE
MOJO)KEHUS ~ COBPEMEHHOM  KIETOYHOM  TEOpHH. Tunsl  KJIETOK:
JdyKapuoTHueckass U mpokapuorhyeckas. CpaBHHUTENbHAs XapaKTEPUCTHKA
KJIETOK JyKapuoT (pacTUTENbHOW, JKUBOTHOM, TpuOHOI). CtpoeHue
MpOKapuoTHUYECKON KkieTku. OCOOEHHOCTH CTpOeHUs TerepoTpodHOl u
aBTOTPO(DHONW TMPOKAPUOTHYECKUX KIIeTOK. CTpoeHHe IuTa3MaTHYeCKOn
MeMOpaHbl. TpaHCOPT BeEHIECTB Yepe3 IUIa3MAaTUYECKyr0 MeMOpaHy:
MACCUBHBIA M aKTUBHBIA. DHJOIUTO3: MHHOUUTO3, (Haromuro3. DK30IUTO3.
O6omnouka win KiIeToyHas cTeHka. CTpykTypa U (YHKIIUU KIETOYHON CTEHKH
pacTeHui, TpuboB.

[Muromnaszma. [{uro3onk. [{utockener. OqHOMEMOpAaHHBIE OPTAHOUIBI KIICTKHU:
supomiazmatudeckas cetb  (OIIC), ammapar T'odabmKu,  JTU30COMBI,
MEPOKCUCOMBI, BAaKyOJIM PACTUTENbHBIX KiIeTOK. CTpoeHune u (QyHKIHUH
OJTHOMEMOpaHHBIX OpPraHouA0B KieTku. Kierounslit cok. Typrop.
[lonyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKU:  MUTOXOHAPUM,  TUIACTHJBL:
XJIOPOIUIACTBI, XPOMOILIACTBI, JIEUKOIJIACTBI, MX CTPOEHHE U (YHKIIUH.
SInepHblif anmapaT KJIETKH, CTPOSHHE U (PYHKITUH.

HememOpanHbie opraHOuIbI KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
1eHTp. OpraHouabl IBMKCHUS: PECHUYKU U KryTUkd. CTpoeHrne u QyHKIHUH
HEMEMOpaHHBIX OPraHOUAOB KIIETKH.

OK 01
OK 02
OK 04

Tema 1.5. CtpykTypHO-
dyHKuuOHANIBHAS
OpPraHu3anus KJIeTOK
¢yHkuuoHanbHbIE PAKTOPBI
HACJIe/ICTBEHHOCTH

Coaep:xanue yueOHOro MarepuaJa.

Ctpoenue XpoMocOM. XPOMOCOMHBIH Ha0Op KIJIETOK, TOMOJIOTMYHBIE |
HErOMOJIOTUYHBIE ~XPOMOCOMBI, TAIUIOMJHBIA W AWIUIOMIHBIA  HAOOD.
Hykneunosbie kucnotel. JIHK um PHK. CrpoeHne HyKJI€MHOBBIX KHCIIOT.
Hykneotuasl.  KommnemMeHTapHble  a30THCTBIE  OCHOBaHMs.  [IpaBuio
Yapradhda. Crpykrypa JHK — ngBoitHas croupanb. MecTOHaXOXACHHE H
ouonornueckue Qynxmun JHK. JIHK-skcneprusza. Buner PHK. ®ynkiun
PHK B kietke.

OK 01
OK 02

Tema 1.6. Ilponeccsl

Conep:xxanue y4eOHOIro MmaTepuaJja
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MATPUYHOI'0 CHHTE3A

Marpuunsiii cunte3 JHK — pemmukanms. ITpunuuner permukanuu JJHK.
Mexann3m  perunkanuu  JIHK.  Penmapaums JIHK  (noperuiekatuBHas,
MOCTpEIUIeKaTUBHAs ). Peakuyu ~ MaTpuyHOro  CHHTE3a. [Tpunuun
KOMIUIEMEHTApHOCTH B peakuusx MaTpuuyHoro cuHre3a. JIHK wu rensl
['enernueckuii kof, ero cBoiicTBa. Tpanckpumnius — maTpuunbiii cuaTe3 PHK.
Tpancnsmus u e€ stanbl. YcnoBusi 6uocunreza 6enka. Ctpoenune T-PHK u
KOJIMpOBaHUE aMUHOKUCTOT. Pois pubocom B OnocuHTe3e Oenka

OK 01
OK 02

Tema 1.7. HekJieToOUYHBIE
(opmbl KHU3HU

Conep:kanue y4ye0OHOro MmaTepuaja

Bupycel — HekneTouHble (OPMBI )KU3HU U 0OIUraTHbIe mapa3utel. CTpoeHne

IPOCTBHIX U CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros. KuzHeHHbIH

mukn  JIHK-comepxamux — BupycoB,  PHK-comepxammx  BHpYCOB,

O6aktepuodaros. BUY, remaTut yenoseka.

Bakrepun. O6mas xapakrepuctuka. [Tonsarue mramm. Bupycsl u 6akrepun:
CXOZCTBA U Pa3INYusl.

OK 02
OK 04

Tema 1.8. O0MeH BeniecTB "
npeBpaiieHue YHEPruu B
KJIeTKe

Coaep:xanue yueOHOro MaTepuaJia

ACCUMMIISIIS U TUCCUMUJISILIUA — IBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIA H TETepOTPO(dHBINA, a’poOHBI W aHAIPOOHBIN.
DOHepreruyeckoe oOecreyeHue KieTku: npeBpamieHne ATOD B 0OMEHHBIX
nporeccax. epMEeHTATUBHBIN XapaKTep PEaklnii KIETOYHOTO METaboIu3Ma.
[TepBrUYHBII CHHTE3 OpraHUYECKHX BELIecTB B KieTke. [Inactuueckuil oOMeH.
dortocuHTe3.  XEeMOCHHTE3.  AHa’pOOHBIH  JHEPreTHYECKUH  OOMEH.
AHa’poOHBIe opraHu3Mbl. bpokeHue, aBTOTPO(HBIH U TeTepoOTPOGHBINA THII
MUTaHusI. AHa’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHl OWOTEXHOJIOTHH.
OTtanbl SHEpreTudeckoro oomMena. I'mukonu3. buonornueckoe okucienue, Uiu
KJIETOYHOE JIbIXaHHeE.

OK 02

Tema 1.9. JKusHeHHBII

Conep:xanue yueOHOro MaTepuasa

OK 02
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IUKJ KJIeTKH. MuTO03.
Meiio3

Knerounsnii mmkn, ero mepuonasl u peryisnus. [lepuoast mHTEpdassl ux
ocobenHocTH. {uddepeHnuanus KISTKH U apecT KIETOYHOTo IuKia. [lenenue
KJIeTKA — MUTO3. CTaguu MUTO3a U MpoucXoAsiue npouecchl. Kapuokunes u
UUTOKMHE3. buonornueckoe 3HayeHWe MUTO3a. MeWo3 — peayKIMOHHOE
nenenue kinetku. Ctaaum Meiio3a. Meiio3 — 0CHOBa MOJIOBOTO Pa3MHOKEHUS.
IloBenenne xpomocoM B Meroze. Kpoccunrosep. buonormueckuii cmslicia
Metio3a. D¢ hexTrr Meiio3a. Melio3 B )KU3HEHHOM ITUKJIE OPTaHU3MOB.

OK 04

Pa3nen 2. Ctpoenue u GpyHKUMH OpraHu3mMa 34
Tema 2.1. Ctpoenne IIpogeccoHAIBLHO-OPHEHTHPOBAHHOE COJEPIKAHHE: OK 02
OpraHusMa Oonoxnemounvie opeanuzmul. Konronuanvhvie opeanusmuvl. Muozoxiemoumvie 2 OK 04
opaanusmul. Bzaumocesaze uacmeu MHO20KIemMoyHo20 opeanusma. Dyukyus. 1IK 1.4
Opeanvl u cucmemsl opeanos. Annapamul op2anos. I omeocmas opeanusma u
€20 noodoeparcane 8 npoyecce HcuzHeoesmeabHOCmu.
Txanu, opeamvl U  CcUCEMbl  OpP2AHO8  PACMEHUl U  JHCUBOMHBIX
paccmampusaiomcst 0030pHO Ha NpUMepe Yelo8eKd.
IIpakTnyeckoe 3ansitue Nel Teopuss KJIOHAJIBHO-CEIEKTHBHOIO
ummyHnurera I1. Jpiauxa, .M. Meunukosa.
Teopus knoHanbHO-ceNeKTUBHOrO MMMyHuTeTa [1. Opnuxa, .M. Meunukoga. 2
Nudexnumonnsie 3a001eBanus U dSnuaeMus. BaxxHel e S1uaeMiun B ICTOPUH
yenoBedyecTBa.  BakuuHauus ~— kak  OpoduiIakTHKa — MHGPEKIHOHHBIX
3a00JIeBaHU.
[IpencraBineHne yCTHBIX COOOIICHHWH C Mpe3eHTaIMel, MOArOTOBICHHBIX IO
MEePEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX ITPENO/IaBATEIIEM.
Tema 2.2. ®opmbl IIpodeccnoHabHO-OPMEHTHPOBAHHOE COEPKAHME:
Pa3MHOKEHUS OPraHU3IMOB Dopmbl  pazmHodicenuss opeanuzmos. bBecnonoe u nonosoe pasmHodiceHue. OK 02
Buowr 6ecnonozo pasmnodcenus: npocmoe OeneHue HAOB0e, NOUKOBAHUE, 2 TIK 1.4
PA3MHOXCEHUe Cnopamu, 6e2emamueHoe pasmMHodceHue, pazmeHmayus,
KnoHupoeanue. [lonoeoe pazmuodicerue.
Dopmbl pazMHOINCEHUA OP2AHUIMOB UZYUACMCS HA NPUMEPE OP2aAHUIMAL.
Tema 2.3. OnTOrenes Coaeprxkanue yueOHOro MaTepuaa
’KMBOTHBIX H YeJI0BeKAa 2 OK 02
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l'amerorenes y xuBoTHBIX. Criepmartorene3 u ooreHe3. CTpOeHUE MOJOBBIX
kiIeTok. OIUIOZOTBOpeHHE W AMOpPHOHANBHOE  pa3BUTHE  >KUBOTHBIX.
[TapTenorene3. OMOpuworeHes (Ha mnpuMmepe JaHnerHuka). Craguun
HMOpHOTeHe3a.

Tema 2.4. OuToreunes
pacTreHui

Conep:xkanue y4yeOHOro Mmarepuasa

I'ametodpur wu cnopodur. Pa3smHOXKEHHE U  pa3BUTHE BOJOPOCIEH.
PazmHOXXeHME M pa3BUTHE CHOPOBBIX pacTeHUU. Pa3zMHOXXEHME M pa3BUTHE
ceMeHHBbIX pacteHuid. Poct. Ileproasl oHTOreHe3a pacTeHUN.

OK 04

Tema 2.5. OcHOBHBIEC IOHATHS
reHeTHKHU

Conep:xanue y4yeOHOro Mmarepuasa

I'eneTka Kak Hayka O HACJIEACTBEHHOCTH M W3MEHUYHMBOCTH OPraHU3MOB.
OCHOBHBIC TCHETHYCCKHE IIOHATHS W CHMBOJEBL I'eH. I'enormn. deHOoTHI.
AnnenpHble  TEHbl. AJbTEpHATHBHbIE MpHU3HAKWA. JOMHUHAHTHBIA U
peLecCCUBHBIA TMpu3HakU. ['omMo3urora u rerepo3urora. Yucras JUHUA.
['ubpup!. OCHOBHEIE METOJIBI T€HETHUKU: THOPUI0JIOTHYECKUH,
LUTOJIOTUYECKHE, MOJIEKYJISIPHO-TEHETHYECKHE

OK 02

Tema 2.6. 3aKOHOMEpPHOCTH
HacJieJ0BaHUS

Conep:xxanue y4e0HOro MmarepuaJja

3akoHOMEpHOCTH 00Opa3zoBaHms rameT. 3akoHbl [. Mennens: MoHorubpumanoe
ckpemuBanue. [IpaBuio NOMUHHpPOBaHUS. 3aKOH €AMHOOOpa3us MEPBOTO
MOKOJIEHUS. 3aKOH pacUIeTVIEHUs] TPU3HAKOB.

HI/ITOHOFI/I‘-IGCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOFO CKpCHIMBAaHMUA. I'nmioTe3a
YUCTOTHI ramer. AHanusupyrouiee CKpEIIMBaHHUE. Jurudpuanoe
CKpEILHBAHHUE. 3aKOH  HE3aBUCUMOIO  HACJEJOBAHUS  MPHU3HAKOB.
[TonurnbpuaHoe HaclieJOBaHUE U €r0 3aKOHOMEPHOCTH.

IIpodeccrnoHaIbHO-0PUEHTHPOBAHHOE COlEPKAHUE

IIpakTnyeckoe 3ansaTHe Ne2 3aKOHOMEPHOCTH HACJIeI0BAHUS

Pewenue  3a0au  Ha  onpedenenue  6EPOAMHOCMU  BO3HUKHOBEHUSL
HACNeOCMBEHHbIX — NPUSHAKO8  NpU  MOHO-, OU-,  HOAUSUOPUOHOM U
ananuzupyrowem — CKpewjueanull, — COCMAGieHue  2eHOMUNUYECKUX — CXeM
CKPeWUBAHUSL.

Tenemuueckue 3a0auu Ha onpeoeieHue 6epOSIMHOCMU HACIeOCMEEHHbIX
NPU3HAKO8 NPU MOHO-, OU-, NOAUSUOPUOHOM U AHATUZUPYIOUeM CKDeUWUBaAHUU
Y uenoeexa.

OK 02
OK 04
IIK 1.4

Tema 2.7. Bzanmoaeiicteue
T¢HOB

Conep:xkanue y4yeOHOro Mmarepuasa

OK 01
OK 02
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T'emoTunn kak 1emocTHAsET cHCTEMa. MHOKECTBEHHOE JIEHWCTBUE T'E€HOB.
[Ineriorponiust. MHOXECTBEHHBIM aiulenu3M. B3auMonencTBue ajulebHbIX
reHoB. KomomuuupoBanuwe. B3auMmojelcTBME€  HEAUIETBbHBIX  T'€HOB.
KommiemenrapHocts. Onuctas. [lonumepus.

2 ceMecTp

Tema 2.8. CuenjieHHoe

Coaep:xaHue yueOHOIro MaTepuaJia

Hac/1e10BaHKie PU3HAKOB 3akonsl T. Moprana. CuensieHHOE HacjledOBaHUE TE€HOB, HapyIICHUE OK 01
CUEIUIEHUs1. XpOMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. I'eHeTmueckoe OK 02
KapTUpPOBaHHWE XpOMOCOM. Mcrosp30BaHWe KPOCCHHTOBEpA I COCTABICHUS IIK 1.4
TE€HETUYECKUX KapT XPOMOCOM.
IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHMNE
IIpakTuyeckoe 3ausiTue Ne 3 CuenjieHHoe HacJiel0BaHHe NMPU3HAKOB
Pewenue  3a0au  Ha  onpedenenue  8epPOAMHOCMU  BO3HUKHOBEHUS.
HACNeOCMBEHHbIX NPU3HAKO8 NpU CYUENJIeHHOM HACIe008aHUU, COCMAGIeHuUe
2EHOMUNUYECKUX CXeM CKPEeUUBAHUSL.
I'enemuueckue 3adauu Ha onpedeneHue BepPOAMHOCIU  BO3HUKHOBEHUS]
HAcC1e0CmMEeHHbIX NPUSHAKO8 NPU CYENIEHHOM HACIe008aHUL Y Yel06eKd.
Tema 2.9. I'eneTnka nosua Conep:kanue y4yeOHOro MaTepuasa
XpOMOCOMHBI MEXaHU3M OIpeAeTeHHUs] TMojia. AYTOCOMBI U IOJOBbBIE
XpOMOCOMBI. ['OMOraMeTHBIi W reTreporamMeTHbld ToJ. | 'eHeTmyeckas
CTPYKTYypa MOJIOBBIX XpoMmocoM. HacnenoBaHue npu3HAKOB, CUEIJICHHBIX C
TOJIOM. OK 01
IpakTuyeckoe 3ansitue Ne 4 enernka mosia OK 02

Pemenue 3aga4 Ha OMMpCACIICHUC BCPOATHOCTU BO3HHUKHOBCHUA
HacCJICACTBEHHBIX IMPU3HAKOB, CHCIITICHHBIX C I10JIOM, COCTaBJICHUC
TFCHOTUITMYCCKUX CXCM CKPCIIMBAHUS.

Tema 2.10. 'eHeTHKa
yeJ0BeKa

Conep:kanue y4yeOHOIro MaTepuasa

Kapuorun  uenoseka. Meronsl HA3Y4YEHUS FEHETUKH  YEJIOBEKA:
reHeaJoTU4YeCcKuid, OJIU3HELOBBIA, IIUTOTCHETUYECKHH, OHMOXUMHYECKHUH,
HOHYJIHI_[I/IOHHO-CTaTI/ICTI/I‘IeCKI/Iﬁ. HaCJIe,Z[CTBeHHBIG 3a6OJIeBaHI/I}I YCJIOBCKA.
I'enHpie W XpoMOCOMHBIE OOJIe3HM 4YelloBeka. boje3Hw ¢ HaciueiaCcTBEHHOH
MPEAPACTION0KEHHOCTHIO. 3HadecHUE MEIULMHCKOMN TCHETUKU B
MPEAOTBPAIEHUHN U JICYCHUH TeHeTUUECKHNX 3a00IeBaHUI YeIOBEeKa

IIpakTuyeckoe 3anaTue Ne S I'eneruka 4yenoBeka
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Pemenne 3amau HaA  ompeAeNeHHE  BEPOSTHOCTH  BO3HUKHOBEHHUS
HACJICACTBCHHBIX TIPU3HAKOB, HUCHOJB3Yyd MCETOAblI TCHCTUKU HYCJIIOBCKA,
COCTaBJICHHE T€HOTUIMYECKUX CXeM CKpeluBaHus. [IpeacTraBieHue yCTHBIX
COOOIIIEHUH C MPEe3eHTAIEH O HACIIECTBCHHBIX 3a00JICBAHUSX YETTOBEKA.

Tema 2.11. 3aK0HOMEPHOCTH

Coaep:xxanue yueOHOro MaTepuaJia

H3MEHYNBOCTH BszaumopeiictBue reHotuna W cpenbl Opu  GOpMUPOBAHUU (PEeHOTHMNA. OK 01
N3meHunBOCTh NpU3HAKOB. KaduecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKHU. 2 OK 02
Bunel W3MEHUMBOCTH: HACJIEACTBEHHAs W HEHACJIEICTBEHHAsA. 3aKOH OK 04
TOMOJIOTHUYECKHUX PSAJOB B HaciencTBeHHoM u3menunBoctu (H.M. BaBumnos).
Monudukarnuonsas, win ¢GeHoTUrnuyYeckass M3MEHYUBOCTh. Poib cpenbl B
MOU(PHUKAITMTOHHOM U3MEHYUBOCTH. Hopma peakuuu MpU3HAaKa.
Bapuanuonnslii  pan W BapualMOHHAs ~ KpuBas.  XapaKTEepPUCTHKA
MOAU(DHUKAITIOHHON U3MEHUHUBOCTH.
HacnencTBenHasi, wiaM TeHOTHUNHMYECKas H3MeHYMBOCTh. KomOumHaTHBHas
U3MEHYUBOCTD.
MyTauroHHass W3MEHYMBOCTh. BHAbl MyTaluii: TEHHbIE, XPOMOCOMHEIE,
reHoMHbIe. [IprYrHbI BOSHUKHOBEHUSI MYyTallHil.
IIpakTuyeckoe 3ansaTe Ne 6 3aKOHOMEPHOCTH U3MEHYMBOCTH
Pemenue 3amay  Ha ompenereHue TUMA MyTalMd NpU  Tepeaaye 2
HACJIECTBEHHBIX  IPU3HAKOB,  COCTABJICHHE  TEHOTUIHYECKHX  CXEM
CKpEIIUBaHUSI.
Tema 2.12. Cenexkuus Conep:xanue y4yeOHOro marepuasa
OpraHusMoB Cenexuus Kak Hayka. MeTobl CeNeKIMOHHOM paboThl. I'eTepo3uc u ero OK 01
npu4IrHbL. VICKyCCTBEHHBIM OTOOP: MaCCOBBIN M MHANBUYaTbHBIN. JTaIlbl 2 OK 02
KOMOWHAIMOHHOU cenekiuu. CopT, mopojia, ImTaMM.
AJITOpUTMBI pellIeHHE 3a/1a4 Ha ONpPeIeIeHIE BO3MOKHOTO BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJIEKIINH, COCTABJICHNE T€HOTUITNYECKUX
CXEM CKpeIlUBaHUsI.
Pa3nen 3. Teopusi 3BoJI0O0MH 10
Tema 3.1. HcTopus Coaepsxanue yueOHOro MaTepuaa
3BOJIIOIIMOHHOI0 YYeHUS OK 02
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IlepBble >BOMIOLMOHHBIE KOHILECMIMH. ['pamyanncTudeckas 3BOIIOLUOHHAS
koHuenus JK.b. Jlamapka. J[Bwxymue cunibl 3Boarouuu. KpeanuoHusm u
tpanchopmusm. Cucrematuka K. JIlunnes u e€ 3HaueHnue st popMUPOBAHUS
UJIEN DBOJIOLUH.

IIpennocslIKn BO3HUKHOBEHHUS NapBUHU3Ma. OBOJIIOLMS BHIOB B IPUPOZE.
Bbopr6a 3a cymecrBoBanue. EctecTBeHHbII 0TOOp. /lMBepreHuus Npu3HakoB U
BH1000pazoBanue. OCHOBHBIE MOJIOKEHUSI CHHTETHYECKOM

teopun sBomoruu (CTI). Ponb 3BoMOIIMOHHON Teopuu B (HOpMUPOBAHHH
HAay4YHOU KapTUHBI MUpa.

OK 04

Tema 3.3. Makpo3BoJIIOIIUS

Conep:kanue y4eOHOIro MaTepuasa

MuKpo3BOIIOLMSA M MAKPOIBOJIIOLMSL KaK ATalbl 3BOJIIOLUOHHOIO IIPOLECCa.
'eHeTnueckue OCHOBBI HBOJIONUH. MyTanuu W KOMOMHALMU Kak
AJIEMEHTApHBIN JBOJIOLMOHHBIN Marepuai. Ilomynsanus kak snemeHTapHas
€MHMIIA YBOJIIOLINH.

JBwxynme cuibl  (pakTopbl) sBoMOUMH. MyTalMOHHBIA Mpolecc |
KOMOWHATHBHAsI  M3MEHYMBOCTh. Mwurparusa.  M3omsimuss  momysisiuii:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTHBHAS).
EcrecTBennblii oT00p — Hampammsomuil ¢axkrop sBomtonuu. boprba 3a
CYIIECTBOBAaHME KaK MEXaHU3M JEWCTBUS €CTECTBEHHOro oTOopa B
nonynsanusax. Bug um ero kpurepun (mpusHaku). BumooOpasoBanue Kak
PE3YJITaT MUKPOIBOJIIOLIMH.

OK 02

Tema 3.3. Makpo3BoJIIOnUs

Conep:kanue y4eOHOIro MaTepuasa

Maxkpoossosmorus. @opmbl 1 OCHOBHBIE HampaBJIeHUsT MakpodBoonuu (A.H.
CesepruoB). Ilytn nmoctuxeHuss OHWOJOTHYECKOTO Iporpecca: apomopdos,
uaroaganTanus, odmas aereHepanus. MeTobl N3yd4eHUs MaKpOIBOJIOLUH.
3akoH 3apoapimeBoro cxoacTBa (3akon K. bapa). buorenerndeckuii 3akoH
(3. T'ekkens, . Mromep). O01IHe 3aKOHOMEPHOCTH (ITPaBHIIA) YBOJIIOIUH.

OK 02

Tema 3.4. Bo3HUKHOBEeHUE U
pa3BUTHE )KM3HM HA 3emJie

Conep:xanue yueOHOro MaTepuasa

OK 02
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['umoTe3pl M TEOpUM BO3HUKHOBEHMS >KM3HU Ha 3emile: KpealuoHU3M,
CaMOIIPOU3BOJILHOE (CIIOHTAaHHOE) 3apOKIACHHME, CTAllMOHAPHOE COCTOSIHUE,
naHcrepMus, 6nomno33. Hadano opraaudeckoii sBosornuu. [losiBieHre nepBoix
KJIETOK. DBOMIONMS MeTaboau3Ma. DBOOLUS NEPBhIX KIIeTOK. [IpoKapHoThl 1
sykapuoThl. [IporcxoxkaeHre MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHME
OCHOBHBIX HAapCTB 3YKApUOT. OcHOBHEIE YCPThI 3BOJTHONHUU PACTUTCIILHOTO
Mupa. OCHOBHBIE UEPTHI IBOJIIOLIMU KUBOTHOTO MUPA.

IIpakTuyeckoe 3ansitue Ne 7 BO3HMKHOBEHHE M Pa3BUTHE KU3HH HA
3emure

HpeI[CTaBJ'ICHI/IC YCTHOI'O COO6H_ICHI/I$I " JICHTBI BPEMCHHU 110 OCHOBHBLIM OTallaM
BO3HHUKHOBCHUS U Pa3sBUTHUA KHUBOTHOT'O U pPaCTUTCIILHOTO MHpa,
IOATOTOBJICHHBIX 1o MEPECUYHIO HCTOYHUKOB, PEKOMCHIAOBAHHBIX
MpennoaaBaTCJICM.

OK 04

Tema 3.5. Ilpoucxo:xaenne
YyeJI0BeKa — AaHTPONOIeHe3

Coaep:xaHue yueOHOIro MaTepuaJia

AHTpOIMoNIOTHs — HayKa 0 4esoBeke. CucreMaTH4ecKoe MOJI0KEeHHE YeIoBeKa.
CxoncTBO 4YenoBeKa € JKMBOTHBIMU. OTIMUMS 4YEJIOBEKAa OT IKUBOTHBIX.
[IpsiMoxokeHNEe M KOMIUIEKC CBSI3aHHBIX C HUM MpH3HAKoB. PasBurtue
TOJOBHOIO MO3ra W BTOpOMl cHUrHalbHOM cucTeMbl. COOTHOLIEHHE
OMOJIOTMYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaguU aHTpONOreHes3a. [IpUONUTEKM — NpPEeIKH 4YeIoBeKa U
4eN0BeKOOOpa3HbIX 00e3bsH. [IpoToaHTponm — MpenlIecCTBEHHHK YelOBeKa.
ApxaHTponn — JApeBHeWMil 4yenoBek. IlaseoaHTpon — IpeBHUI 4YETOBEK.
Heoantponm — d4enoBeK COBPEMEHHOrO THIA. OJBOJIOIUS COBPEMEHHOTO
yenoBeka. YemoBedeckue packl. OCHOBHBIE OOJBIINE pachl: €BPOMEOUIHAS
(eBpa3miickasi), Herpo-aBCTpajioujHas (PKBaTOpUalbHAs), MOHTOJOUIHAS
(asmaTcko-aMepHuKaHCKasi). BpemMss U MecTO BO3HMKHOBEHHSI YEJIOBEYECKUX
pac. EquHCTBO yenoBedeckux pac.

IIpakTnyeckoe 3anstue Ne 8 [IIpoucxoxaeHue 4YesjgoBeka —
aHTpOIOreHe3

Bpems m mytu paccereHus uenoBeka Mo IuiaHere. llpucmocoGneHHOCTh
YeJoBeKa K pa3HBIM YCIOBHSAM cpeabl. BimsHue reorpaduueckoil cpeapl Ha
MOp(OJIOTHIO M (PU3HOJIOTHIO YeTOBEeKa.

3ammTa JEHT BPEMEHH M MEHTAIBHBIX KapT B ()OpMaTe YCTHOTO COOOIICHHS,
IIOATrOTOBJICHHBIX 1o MEPCUHIO HUCTOYHHKOB, PCKOMCHIOBAHHBIX

OK 02
OK 04
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npernoaaBaTCICM.

Pa3pen 4. Dxonorus

18

Tema 4.1. Ikon0ornyeckue
(haxTopsBI M CpeAbI KU3HHU

Conep:kanue y4yeOHOIro MaTepuasa

Cpensl oOWTaHHWS OpPraHMU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, ITOYBCHHAS,
BHyTpUOpranu3MeHHasi. OU3uKko- XUMUYECKHE OCOOCHHOCTH Cpel OOWTaHUS
opranu3MoB. [IpucmocoOiieHusl OpraHu3MOB K JKU3HH B pa3HBIX Cpeiax.
[Tonste oskomormyeckoro dakropa. Kiaccupukamuss IKOIOTUYECKUX
daktopoB. IlpaBuno muaumyma lO. JluGuxa. 3akoH TonepanTHocTH B.
[lendopna.

OK 01
OK 07

Tema 4.2. llonyasinus,
€0001IeCcTBa, YKOCHCTEMBI

Conep:kanue y4eOHOIro MaTepuaa

DKoJoru4ecKasl XapakTepUCTUKA BHJA M TOMYJISALMHU. DKOJOTMYecKas HHILIA
BUJa. OKOJOrMYecKkue xapakrepuctuku nomymsiuud. CoolmectBa U
skocucteMbl. buonenos m ero crpykrypa (B.H. CykaueB). Csa3u Mexnay
opranuzMamu B OuoneHo3e. CTPyKTypHblE KOMIIOHEHTBI 3KOCHCTEMBI:
IIPOJAYLEHThl, KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BelIECTB M HOTOK
SHEpruu B 3kocucrteMe. Tpopuyeckrue ypoBHHU.

AHTpPOIIOT€HHbIE 3KOCUCTEMBL. ArposKOCUCTEMBI. OTINUYUSA arpO3KOCUCTEM OT
OHMOIeOIEHO30B.

IpakTuyeckoe 3auaTue Ne 9 Ilonyasinus, cood1eCTBA, IKOCHUCTEMbI

Tpoduueckue nenu u cetn. OCHOBHBIE TTOKa3aTeNn dKOcUcTeMbl. bromacca u
NpoaAYyKIHA. DKOJIOTHYECKHE nupaMubl 4YHUCEII, 6I/IOMaCCbI U DSHCPruu.
[IpaBuiio nupaMubl SHEPTHUH.

PemreHne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN 110 IIEPEHOCY
BELIECTBA M SHEPTrUU B DKOCHCTEMAaxX C COCTaBlIeHHE TPOPUUECKUX Leneil u
nupamMuzg 6I/IOMaCCbI " DOHCPI'UH.

OK 01
OK 02
OK 07

Tema 4.3. buocdepa -
rJ1I00aJILHAS DKOJIOrnYecKas
cHUCTEMA

Conep:xanue yueOHOro MaTepuasa

buocdepa — xxuBas obonouka 3emnn. Pazputue npencrasiennii o Ouocdepe B
tpynax B.W. Bepnanckoro. O6mact Ouocdhepsr u e€ cocraB. JKupoe
BEIIECTBO OHOC(hephl U ero PyHKIIUU

3akoHOMEPHOCTH cymecTBoBaHusl O6nocheprl. OcobeHHOCTH OMOCchepsl Kak
robanpHOM  dKOocucTeMbl. J[MHaMHuueckoe paBHOBecMe B Omocdepe.
Purmuanocts  sBnenuid B Ouochepe. KpyroBopoTel  Bemects U
OMOTCOXMMHUYECKHE  [UKJIBL.  [J00albHbIE  JKOJOTMYECKHE  MPOOIEMBI
COBPEMEHHOCTH U MTyTH UX PEIICHHS.

OK 01
OK 02
OK 07
IIK 1.4
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Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 10 Buocghepa - 2noodanvnasa jrkonocuueckas
cucmema

Pewenue npakmuKo-opueHmupo6anHblX pac4entHblx 3a0a4 Ha onpedeﬂenue
I’ZJZOWGC)M HAcaxicoeHull OJisl CHUNCEHUS. KOHYeHmpayuu y2jieKucioco 2casad 6
ammocqbepe C60€20 pecuorHa nposICU6aHUA

Tema 4.4. Biiusinue

Conep:xanue yueOHOro MaTepuasa

AHTPONOTeHHbIX (PAKTOPOB HA - OK 01
Grocdepy AHTpOINOreHHbIE BO3ZICHCTBUA  HA ouocepy. 3arps3HeHHs KaK BH] OK 02
AHTPOTIOTEHHOTO BO3JEHCTBHs (XMMHUYECKOe, (hHU3MUecKoe, OMOIOTUYECKOE, OK 04
OTXOJIbl TPOU3BOJCTBA M MOTpeOsieHHus1). AHTPONOIeHHbIE BO3JEHCTBUS Ha OK 07
atMocthepy. BozmelictBus Ha tumpocdepy (3arpsi3HEHHS U MX HCTOYHHUKH, 11K 1.4
UCTOIIEHHS BOJ). )
BoszneiictBust Ha mutocdepy (merpamamus MOYBBI, BO3ACHCTBHE HA TOPHBIC
mopojia, HeApa). AHTPOTIOTEHHBIE BO3/IEHCTBHS HA OMOTHYECKHE COOOIIECTBA
(Jteca 1 pacTUTENBHBIC COOOIIECTBA, YKUBOTHBIM MHUD).
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Ilpakmuueckoe 3anamusn Nell Bnuanue anmponozennvlx ¢haxmopoe Ha
ouocgepy
Pewenue npaxmuxo-opueHmupo8anHvix paciemuuvix 3a0aHull no cOXPaHeHuro
NPUPOOHBIX PECYPCO8 C80E20 PESUOHA NPOHCUBAHUS.
IIpakmuxo-opuenmupogannoe pacuemnoe 3a0anue pacuema
g6o0onompedienUs HACeNeHHO020 NYHKMA.
Tema 4.5. Bausinue Coaeprxanue yueOHOro MaTepuaa
COLMAJIBHO- IKOJIOINYECKUX 31m0poBbe U ero cocrapisitomiye. MakTOPsl, MOJOKUTEIHLHO U OTPHUIATEILHO OK 01
¢akTopoB Ha 310poBbE BIMSIOIINE HA OpraHW3M 4YejoBeKa. BpeHble MPHUBBIYKH: MOCIEACTBHSI MU OK 02
1610BEKA npodunaktuka. [IpobieMa TEXHOTEHHBIX BO3JCHCTBUI Ha 3I0POBbE YEIOBEKA ICI)E ?Zt

(3JICKTpOMaFHI/ITHBIe I10JI4, GBITOBa}I XHUMMU, I/IBGBITO‘-IHBIC IOIYMBI, paguanusa u
T.1.). AnanTanys OpraHM3Ma 4YejoBeKa K (akTopaM OKPYKAIOIIEH Cpebl.
BaH_II/ITHBIe MCXAaHU3MBI OpraHrU3Ma YCJIOBCKA.

310poBBE U pabOTOCTIOCOOHOCTb.

[TpunaIMIBEl GopMUpOBaHUs 3M0pOBhecOeperaromniero nopeaeHus. Ousnueckas
aKTUBHOCTH MW 370poBbe. ['pymmbel  3m10poBbsi. OCHOBBI  3aKaJWBaHUSI.
buoxuMnueckue acHeKTHI PpaluOHAJIbBHOTO MHWUTAHUA. HpaBHna 6630HaCHOI‘O
WCTIOJIH30BaHUs OBITOBBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB
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Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamusn Nel2 Onpedenenue cymounozo payuoHa NUMAHUA

Ilpakmuueckoe 3anamue Nel3 Cozdanue uHOUBUOYATLHOU NAMAMKU NO
OpeaHu3ayUU payuUoOHAIbHOU u3ULecKol aKkmueHOCMuU

Ilpakmuueckoe 3anamue Ne 14 «Ymcmeennas pabomocnocoornocmuy

Ognadenue  memooamu  onpedeleHuss — nokasamenel  YMCMEEHHOU
pabomocnocobnocmu, 00bsCHEeHUe  NOJYYEHHBbIX  pe3yibmamos U
Gopmynuposanue 6v160008 (NMUCbMEHHO) C UCHONL30BAHUEM  HAVUHBIX
NOHAMUL, MEOPUll U 3aKOHOS.

H3yuenue mexanusmos aoanmayuu op2aHu3mMa 4e108eKa K HUSKUM U 8bICOKUM
memnepamypam u 00vACHeHUe NOLYYeHHbIX Pe3yIbmamos u opmyruposanue
6160006 (NUCLMEHHO) C UCNONbL308AHUEM HAYYHLIX NOHAMUU, Meopull u
3aKOHO8.

B kauecmee mpueceepos cHudcarowux pabomocnocoOHOCMb UCHOIb308AMD
yenosusi  ocywecmenenuss  npogecCUoHanbHOU  OesImeNbHOCMU: WM,
memnepamypa, puzudeckas Hazpy3Ka u m.o.

Pa3nena 5. buoJiorusi B ;Ku3Hu

Tema 5.1 BuoJjorus B *KU3HHU

Ilpogheccuonanvno-opuenmupogannoe cooepicanue

Buomexnonocuss xax Hnayka u npouzeoocmeo. OCHOGHbIE HANPAGIEHUs
coepemeHnoll  buomexnonocuu. Memoovl  Ouomexnonrocuu.  Obvexmol
buomexnono2uu. Omuka  OUOMEXHONO2UYECKUX U 2eHeMU4ecKux
aKkcnepumenmos. Ilpasuia noucka u aHanus3a GUOIKOI02UHECKOl UHDOpMayUu
U3 PA3IUYHBIX UCIOYHUKOG (HAYYHASL U Y4eOHO-

HAYYHas 1umepamypa, cpeocmea Maccosoll ungopmayuu, cemv Mumepnem u

opyeue).

Ilpakmuueckoe 3anamue Nel5 Buonozus é ycuznu

Keticot na aumanuz ungopmayuu o HayuHbIX OOCMUNCEHUAX 6 00aacmu
2eHemUYeCcKux mexHo102ull, KI1eMmOYHOll UHICeHepul, nuwesbix
buomexnonoeull. 3awuma Keiica: npeocmasienue pe3yibmamos pPeueHus
Kelicos (8blcmynienue ¢ npeseHmayuett).

OK 01
OK 02
OK 07
IIK 1.4

IIpomeskyTouHas arTecTaums Mo AucuumnanHe B popme nuddepeHIuPOBAHHOIO 3a4eTa

Bcero

78

22




(8]

3. YCJIOBHUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JACIUATLITAHBI

3.1. MarepuajabHO-TeXHHYECKOE O0ecneyeHne peain3anuu padoyeii mporpaMMsl

Peanuzanus pabodei mporpaMMbl JUCHUILIHHBI 0OecrieueHa HaTuyiueM yueOHOro kabruHeTa
JUISL TIPOBE/ICHUS JIEKIIMOHHBIX (TEOPETUUYECKUX) U MPAKTHUECKUX 3aHATUH, TEKYIIEro KOHTPOJS U
MIPOMEXYTOUHOM aTTecTany — KabuHeT comanibHO-9KOHOMHUECKUX AUCUUIUINH, Ne 409.
VYMK no gucumruivie, AMAaKTHYeCKU MaTepua.
I. TIK, mynpTUMenuitHOe 000py10BaHHE
Kowmnerorep—1 mir.
I1. JIutieH3noHHOE TPOrpaMMHOE 0OeCTICYCHUE
MicrosoftWindows (moroBop No 7810 oT 14.09.2021 JI0 30.11.2022),
MicrosoftOfficeProfessionalPlus (moroBop Ne 7810 ot 14.09.2021 no 30.11.2022),Zoom
(GecrimaTHas Bepcusi) — cBOOOgHO-pacnpocTpansemoe [10.
3.2. UuopmanmnonHoe odecnevyeHne peajausanun padoueil mporpaMmmbl
Jnst peanuzanuy mporpaMMbl 001e00pa3oBaTeNbHOM TUCHUIUIMHBI OMOIMOTEUHBIH (HOoH
UMEEeT MevyaTHbIE, JIEKTPOHHbIE 00pa3oBaTeNbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.
3.2.1. OcHOBHbIE HCTOYHUKH
buonorus. 10-11 kmacc (yriayOiaeHHYH YpOBEHB): YU4EOHHWK JUIsl CpeaHEro oomero oopa3oBaHUs
/B.H.Apbirun [ np.]; mox obmeit pempakmueit B.H. Speiruna.- 2-e u3a. — Mocksa: 3narenscTBo
HOpaiiT, 2022.
Oo6yxoB./[.K. buosnorus: ki1eTku U TKaHU: ydeOHOe mocodue Ui CpeaHero npodeccuoHanIbHOTO
obopazoBanus /J[.K.OGyxoB, B.H.KupunenkoBa. — 3-e wu3m., mepepab. M mom. — Mockga:
W3narensctBo FOpaiit, 2022. — 358 c.
buomnorust: yaeOHUK 1 TPaKTUKYM JIJIs1 CpeiHero npodeccuoHaabHoro oopazosanus /B.H. Apeirun
[u nap.]; mox penakuuenn B.H. SApeiruna. — 2-e uzg. — Mocksa: U3narensctBo IOpaiit, 2022. — 378
c.
3.1.2 JlonoJiHMTEIbHbI€ HCTOYHUKH
Teitnop . buonorus: B 3 1. T.1/1.Teitmop, H.I'pun, ¥Y.Crayt: nox. pen. P.Comnepa; nep. 3 ro
anrn. M3a. — 14-e uzn. — M.: Jlaboparopust 3Hanwmii, 2022. — 454 c.
[TaBosa E.W. Dxonorus: yaeOHUK ¥ TPAKTUKYM JIJISl CPETHETO PO(PECCHOHATBHOTO 00pa30oBaHuUs
/E.N.I1aBnoBa, B.K.HoBukoB. — MockBa: M3natensctBo FOpaiit, 2022. — 190 c.
Epemuenko O.3. buomorus: ydenume o Ouocdepe: ydyeOHOe mocoOMEe [UJII  CPETHETO
npodeccuonanbHoro obpazoBanus /O.3.Epemuenko. — 3-e u3z., mepepadb. M nmom. — Mocksa:
UznarensctBo FOoaiit, 2022. — 236 c.
3.2.3. DJIeKTpOHHbIEe U31aHUS
buonorus. 10-11 xmacc (yrimyOneHHYH YpOBEHB): yU4eOHUK I CPeAHEro o0mero oOpa3oBaHUs
/B.H.Speirun [ ap.]; mox obmieit pexaknueit B.H. SIpeiruna.- 2-e uzn. — Mocksa: M3narenscTBo
FOpaiit, 2022. — TkcT: anektponnsidd // Ob6paszoBarenbHas miargopma FOpaiit [caiit.]. — URL:
yttps://urfit.ru/bcode/50924
O6yxoB.JI.K. bronorus: kjaeTku M TKaHHU: y4eOHOE MOCcoOHue I CpeHero MpodecCHOHATBLHOTO
obpazoBanus /J[.K.OO0yxoB, B.H.KupunenkoBa. — 3-e wusm., mepepad. M mom. — Mocksa:
WznarensctBo HOpaiit, 2022. — 358 c¢. — ISBN 9785-53404994/ - Tekct: »neKTpOHHBIA //
OobpazoBarenbHas mnatdgopma FOpaiir [caiit.]. — URL:https://urait.ru/bcodt/494034
buonorust: yaeOHUK 1 TPaKTUKYM JJIs1 CpeiHero npodeccuoHaabHoro oopazosanwus /B.H. Apeirun
[u np.]; non penakuueit B.H.fpsiruna. — 2-e u3a. — Mocksa: U3garensctBo FOpaiit, 2022. — 378
c. — (Ilpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09603-3 — TekcT: 3JI€KTPOHHBIN//
Oo6pazoBarenbHas mnatdopma FOpaiir [caiit.]. — URL: https://urait.ru/bcodt/48966



https://urait.ru/bcodt/494034

4. KOHTPO.JIb U OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI

KoOHTpob M OLIEHKAa pacKpbIBAIOTCS 4YEpe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HAHHUS W MPUOOPETEHHBIE 00YJYAIONTMMUCS YMEHUS, HAMpaBJICHHbIC Ha (DOPMUpOBAHUE OOIIMX
po(ecCHOHABHBIX KOMIIETCHITHIA

PesynbraTel 00y4yeHus IToka3arenu oLeHKH Tun OLEeHOYHBIX MEPOIIPUITUI
(Bmanenus, ymenus, OK, T1K)
3HATH:
- 3HaTh O MECTE€ M POJIM | 3HAET O MECTe€ U poiM | YCTHBIN onpoc no teme 1.1
Oounonoruu B cucteme | OMOJIOTMM B CHUCTEME
HAy4YHOTO 3HAHUS; | HAYYHOTO 3HAHMUS,
(byHKIMOHATBHOM (byHKIMOHATBHOM
rPaMOTHOCTH 4YeJNOBeKa MJid | [PaMOTHOCTH  4eJoBeKa
peteHus JKU3HEHHBIX | JUISl PELICHUs KU3HEHHBIX
npo0em npo0em
OK 01, OK 02, OK 04, OK
07,11IK 1.4
yMeTh:
- YMETH pacKpbIBaTh | yMEET packpsIBaTh | Y CTHBIN onpoc 1o Temam 1.2-1.9
coJiepyKaHue coJiepXaHue
OCHOBOTOJIararouux OCHOBOTOJIararuux
OMOJIOTUYECKNX TEOPHUH U | OMOJNOTUYECKUX TEOPHA U
THITOTE3: KJIETOYHOM, | TUIIOTE3: KJIETOYHOMH,
XPOMOCOMHOM, XPOMOCOMHOM,
MYTallUOHHOM, MYTallUOHHOM,
3BOIIOIIMOHHOIA, SBOJIIOIIMOHHOIA,
MPOUCXOXKACHUS KU3HU U | IPOUCXONKACHUS KU3HU U
YEJIOBEKa; BJIaJICHUE | YETIOBEKA; BIIaJICHUE
CUCTEMOH 3HaHUU 00 | cuctemol  3HaHM 00
OCHOBHBIX METOJIaX HAYYHOTO | OCHOBHBIX MeToaax
MO3HAHUS, HCIIOJIb3YEMbIX B | HAYYHOTO MO3HaHUS,
OMOJOTUYECKHIX UCIIOJIb3YEMBIX B
HCCJIETOBAHMSIX JKUBBIX | OMOJIOTHYECKUX
OOBEKTOB W DKOCHCTEM | UCCICIOBAHUSAX  YKHBBIX
(orucanwme, U3MEpPEHHE, | OOBEKTOB M  IKOCHUCTEM
npoBeJeHNEe  HAONIOACHMI); | (OmMcaHue,  U3MEpEeHHe,
cnocobaMM  BBISBIIEHUS U | IPOBEJICHUE
OIICHKHU AHTPOTIOTCHHBIX | HAOMIOACHHUI); crioco0amMu
U3MEHEHUN B IPUPOJIE; BBISIBJICHUSI UM OLICEHKH
OK 01, OK 02, OK 04, OK AQHTPOIOTE€HHBIX
07,1IK 1.4 VW3MEHEHUH B MPUPOJIE;
- YMETH pacKpbIBaTh | yMEET packpbIBaTh | YCTHBIN onpoc o Temam 1.2-1.9
OCHOBOTOJIararoIue OCHOBOTOJIararome
OMOJIOTUYECKHE 3aKOHBI U | OMONOTUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH (T'. | 3axoHOMEpHOCTH (T.
Menpnens, T. Moprana, H.U. | Mennensa, T. Moprana,
BaBumona, 3. I'exkensa, @. | H.U. Basunosa, 2.
Miromnepa, K. bapa), rpanuns! | ['exkens, @. Mromepa, K.
UX TMPUMEHUMOCTU K XUBBIM | bapa), TPaHHULIbI ux
cucTeMam; MPUMEHUMOCTH K >KUBBIM
OK 01, OK 02, OK 04, OK CUCTEMaM,




07,1IK'1.4

- yMETh BBIJICTIATH
CYIIECTBECHHBIC MIPU3HAKH
BHUPYCOB, KIIETOK MPOKAPHOT
U DYKApHOT; OJHOKJIETOYHBIX
u MHOT'OKJICTOYHBIX
OpPTaHHU3MOB, BH/IOB,
OMOre€OICHO30B U DKOCHCTEM;
0COOEHHOCTH MPOIIECCOB
oOMeHa BCIIIECTB u
MPEeBpaICHUs] SHEPTHH B
KJIETKE, doTocHHTE3A,
TTACTUYECKOTO "
AHEPreTUYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a,
Melio3a, OIUI0JIOTBOPEHHS,
pa3BUTHS W Pa3MHOXKCHHS,
WHJUBHIYaJIbHOTO Pa3BHTHS
opraHusma (oHTOTEHE3A),
O0OprOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO otbopa,
BHJ1000pa30BaHMsI,
MIPUCTIOCOOTICHHOCTH
OpraHU3MOB K cpene
oburanus, BIIMSTHHS
KOMIIOHEHTOB IKOCHUCTEM,
AHTPOIIOTEHHBIX U3MECHEHUH B
AKOCUCTEMAX cBOEH
MECTHOCTH, KpyroBOpoTa
BEIIECTB W  TpEBpaIlCHUe
sHepruu B omocdepe;

OK 01, OK 02, OK 04, OK
07,TIK 1.4

YMECT BBIACIIATH
CYIIECTBCHHBIC TMPU3HAKH
BHPYCOB, KJICTOK
MPOKAPUOT W DYKAPHOT;
OJHOKJICTOYHBIX 148
MHOTOKJICTOYHBIX
OpPraHu3MOB, BUOB,
OHOreOIEHO30B u
9KOCHUCTEM; OCOOCHHOCTH
MIPOIIECCOB oOmeHa
BEIIECTB U MPEBpaIlCHUSA
SHEPTUHU B KIIETKE,
dboTocHHTE3A,
TTACTUYECKOTO "
OHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO34,

Mei03a, OIIOAOTBOPEHUS,
Pa3BUTHS ¥ Pa3MHOXKEHUS,
WH/IUBUYaJIbHOTO
pa3BUTHS opraHuzma
(onToreHe3a), OOphOBI 3a
CYIIIECTBOBaHHE,
€CTeCTBEHHOTO  0TOOpa,
BHJ1000pa30BaHMsI,
MPHUCTIOCOOTICHHOCTH
OpraHu3MOB K  cpene
oOuTaHMus, BIIMSTHUS
KOMITOHEHTOB JKOCHUCTEM,
AHTPOTIOTEHHBIX
WU3MEHEHUN B
3KOCUCTEMAX CBOEH
MECTHOCTH, KPYroBOpOTa
BEIIECTB U TPEBpAICHHE
sHepruu B bmocdepe;

YcerHbli onpoc o temam 1.2-1.9

- YMETh pemaTh
OunoJIornyecKue 3a7a4H,
COCTaBIIATh T'€HOTHUIIMYECKHUE
CXEMBbI  CKpEIIUBaHUS IS
Pa3HBIX THIIOB HACJCAOBAHUS
MPU3HAKOB y OPraHU3MOB,
COCTaBJIATh CXEMBI IEepeHoca
BEIIECTB W  DHEPIrUd B
’KOcUcTeMax (Lenu MUTaHUs,
MIUIIEBHIE CETH),

OK 01, OK 02, OK 04, OK
07,1IK 1.4

yMeeT peniaTh
OMOJIOTMYECKHE  3aJauH,
COCTAaBJIATH
FEHOTUIIMYECKHE  CXEMBI
CKpCHIMBAHUA I Pa3HBIX
THIIOB HacCJIeT0BaHUs
IIPU3HAKOB Y OPraHHU3MOB,
COCTaBIISATh CXEMBI
IepeHoca  BEIIECTB |
SHEPTrUUd B IKOCHCTEMax
(I_ICHI/I INUTaHuA, IMUIICBBIC
CeTH),

VYerHbli onpoc o TeMam 2.1-2.7
[IpakTnueckue 3anstus Ne 1-6

- YMETh pacKpbIBaTh
coJiepKaHue
OCHOBOTOJIAraroIux

OMOJIOTUYECKHX TEOpHH |
THITOTE3: KJICTOYHOMH,

yMmeeT pacKpbIBaTh
coj/iepaHue
OCHOBOIIOJIATAFOIITHX
OMOJIOTUYECKHX TEOPHH U
THIIOTE3: KJIETOYHOM,

VYcerabiil onpoc 1o temam 2.1-2.7
[IpakTnueckue 3ansatus Ne 1-6




XPOMOCOMHOM,
MYTallMOHHOM,
9BOJIOMOHHOM,
MIPOUCX 0K ICHUS
YeJIoBeKa;

OK 01, OK 02, OK 04, OK
07,1IK 1.4

KU3HU U

XPOMOCOMHOM,
MYTaLlMOHHOH,
JBOJTIOIMOHHOH,
MPOUCXOXKIACHUS KUZHU U
YEJI0BEKa;

- YMETh MIPUMEHSTh
MOJIyYEHHBIC  3HAHWUSA  JUIA
00BACHEHHS OHOIOTHYECKUX
MPOIECCOB W SIBIICHUM, IJIA
IPHHSITHS MPaKTUYECKHUX
pelIeHHi B  IMOBCEIHEBHOM
JKM3HH C LEJIBI0 00ecIeueHus

yMeeT IPUMEHSTh
NOJyYeHHBIE 3HAHUS JUIS
00BsICHEHUS

OHMOJIOTUYECKUX
MPOLIECCOB U SIBIICHUH,
IUIA MIPUHSATHS

MPAKTUYECKUX PELIEHUN B

[IpakTnueckue 3ansatus Ne 7-15

0e30MmacHOCTH CBOETO | TOBCETHEBHOM JKHU3HH C
3JI0POBBSI u 3JI0pPOBBS | LIETBIO obecrnieueHus
OKPYKarOIINX mofeit, | 6ezonacHOCTH CBOETO
COOIOICHUS 3JI0POBOTO | 3IOPOBBSI U 3JI0POBBSA
oOpa3za KU3HHU, HOPM | OKPYXKarOIINX Tofei,
rPaMOTHOTO TOBEJAEHUS B | COOMIOJIEHUST  3JI0POBOTO
OKpYyKaroleun MPUPOIHON | oOpaza  KU3HH, HOPM
cpene; MOHMMAaHHE | TPAMOTHOTO TOBEJCHUS B
HEO0OXOIUMOCTH OKpY-Karolen MpUpoIHON
UCTIONIb30BaHUsl JOCTH)KCHUU | cpelie; MOHUMAaHUe
COBpPEMEHHON OWOJOTHU | | HEOOXOAMMOCTH
OMOTEXHOJIOTHI JUTSL | UCTIOJIb30BAHHUSI
paloHaIbHOTO JOCTHKEHU N
MPUPOIONOIB30BAHUS; COBPEMEHHOW OHMONIOTHH U
OK 01, OK 02, OK 04, OK OHMOTEXHOJIOTHI JUTSE
07,1IK 1.4 PpalMOHAIBHOTO
MPUPOIONOIB30BAHUS;
- YMETh KPUTHUYECKU | yMEET kputuyecku | [Ipaktuueckue 3ansatus Ne 7-15
OLICHUBATh UH(POPMALIMIO | OLIEHUBATh HH(POPMALIHIO
OMOJIOTHYECKOTO OMOJIOTHYECKOTO
COJIEpKaHUs, BKJIIOYAIONIYIO | COJICPIKAHUS,
NICEBJOHAYYHbIEe 3HAHUS U3 | BKIIOYAIOLIYIO
pa3IMYHBIX HUCTOYHUKOB | TICEBJOHAYYHBIC  3HAHUSA
(cpenctBa u3 Pa3IMYHBIX
MacCOBOH nH(pOpMaInY, | UICTOYHUKOB (CpeacTBa
Hay4YHO- MOMYJISIPHBIE | MACCOBOM  MH(OpMaILHH,
MaTepuabl); HAy4YHO- MOMYJISIPHBIE
UHTEPIPETUPOBATH MaTepuabl);
ITHYECKUE ACTIEKTHI | HHTEPIPETUPOBATH
COBPEMEHHBIX HCCIEAOBAHUN | STHUUYECKHE ACTEKTBI
B OWoJOruM, MEIUIINHE, | COBPEMEHHBIX
OMOTEXHOJIOTHH; UCCJIETOBaHUM B
paccMaTpuBaTh TJI00aJIbHBIC | OMOJIOTHH, MEHIINHE,
9KOJIOTUYECKHE  MPOOJIeMBbI | OMOTEXHOJIOTHH;
COBPEMEHHOCTH, paccMaTpuBaTh
dbopMHupOBaTH 1o | TJI00aIbHbBIS
OTHOIICHUIO K HUM | DKOJIOTUYECKUE TPOOIEMBI

COOCTBEHHYIO TTO3HUIIHIO,

COBpPEMEHHOCTH,




OK 01, OK 02, OK 04, OK
07,1IK 1.4

dbopMHUpOBATH o
OTHOIIICHUIO K HUM
COOCTBEHHYIO TIO3HUIIHIO,

- YMETh CO3/1aBaTh | yMEET co3naBath | [Ipaktuyeckue 3anstusg Ne 7-15
COOCTBEHHBIC TMHCHMEHHBIE U | COOCTBEHHBIC

YCTHBIE  COOOIEHHS  HA | MUCbMEHHbIE U  YCTHBIE

OCHOBE OMOJIOTUYECKON | COOOIIEHNUsT Ha OCHOBE

nH(pOpMaUi M3 HECKOJIBKUX | OMOJOTHYECKON

HUCTOYHUKOB, rpaMOTHO | HH(MOpPMAIIUU u3

UCIIONIb30BAaTh  MOHSATUIHBINA | HECKOJIBKUX HCTOYHHUKOB,

anmapar OHOJIOTHH; IPaMOTHO  HCIIONB30BATh

OK 01, OK 02, OK 04, OK | moHATUHHEIH armapar

07,1IK 1.4 OHOJIOTHH;

- yYMETh oopmisATh | ymeer oopmiats | [IpakTrueckue 3anstus Ne 7-15
NPAKTUYECKHE  3aHATHUS U | IPAKTHYECKHE 3aHATHS U

JieNaTh 110 HUM BBIBOJIBI
OK 01, OK 02, OK 04, OK
07,11K 1.4

JACJIaTh 110 HUM BbIBOJbI

npuoOpPecTH ONbIT:

nprodpecTu OTIBIT
MPUMCHCHHUS OCHOBHBIX
METOJIOB HAyYHOT'O IMO3HAHHS,
UCIIOJIb3YEMBIX B OHOJIOTHHU:
HAONIONEHHUS MW  ONMCAHHS
JKUBBIX CHCTEM, MPOIIECCOB U
SIBJICHUW; OpraHu3aluv H
MIPOBEJICHUST OMOJIOTUYECKOTO
OKCIIEPMMEHTA, BBIJIBHIKECHUS

THITOTE3, BBISIBIISITh
3aBUCHUMOCTHU MEXITY
UCCIIETYEMbIMH BEITMYMHAMU,
OOBSICHSTH MOJIy4eHHBIC
pe3ysbTaThI u
dbopMyITUpOBaTh BBIBOABI C
UCTIOJIb30BAaHUEM  HAy4YHBIX

MOHATHUM, TEOPUM U 3aKOHOB;
OK 01, OK 02, OK 04, OK
07,1IK 1.4

HMCCT OIIBIT INPUMCHCHHA

OCHOBHBIX METOA0B
HAay4HOI'O IIO3HAaHUs,
HCIIOJIB3YEMBIX B

OMOJIOTHH: HAOIIONEHUS U
OITMCAHMS SKUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUM;
OpraHu3aIu i
MIPOBEICHUS
OHOJIOTTYECKOr O
9KCIICPUMECHTA,
BBIIBYDKEHUS
BBISBIIATE

TUIIOTE3,
3aBUCUMOCTH
MEXIy  HCCIEIyEMBbIMHU
BEJIMYMHAMHU, OOBICHSITH
MOJIyYEHHBIE PEe3yJIbTaThI
u dbopMynupoBaTh
BBIBO/IbI c
HCII0JIb30BaHUEM
Hay4YHBIX TIOHSTHH,
TEOpPUN U 3aKOHOB;

[IpakTuueckoe 3anarus Ne 15
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