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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma oOmieoOpa3zoBarenbHoit  yueOHoM gucuumiuabl OVY]I.13 buonoruss mnpeaHasHaueHa Jisl U3Y4YeHUS B
po¢eCCUOHANIbHBIX 00pPa30BaTENIbHBIX YUPEKICHUIX, PEATU3YIOMINX MPOTpaMMy CpeHero oomiero odpa3zoBaHus B Mpejenax
[ITICC3 na 6a3e 0CHOBHOTO 00IIETO 00pa30BaHUSI.

B nporpammy BKIIFOYEHO cojiepKaHUE, HAMpPaBICHHOE Ha ()OPMUPOBAHUE Y CTYJACHTOB KOMIIETCHITUN, HEOOXOIUMBIX JIJIS
kauecTBeHHOTO ocBoeHuUs mporpamm [ITICC3 Ha 6a3e 0CHOBHOTO 00IIIEro 0Opa3oBaHuUsl.

Conepxanue mporpammbl OV /1.13 buonorust HanpaBiaeHO Ha JOCTHKEHHUE CICAYIOIINX Uenell U 3a0auy:

Heab — popMupoBanre y oOydaronIuxcsi CUCTEMbl 3HAHUM O PaA3JIMYHBIX YPOBHSX JKU3HU CO 3HAHUEM COBPEMEHHBIX
IPEACTaBICHUN O KUBOW MPUPOJIC, HABBIKOB IO MPOBEACHUIO OMOJIOTHYCCKUX HCCICAOBAHUN ¢ COOJIIOICHUN ATUYECKHX HOPM,
apryMEHTHPOBAHHOM JINYHOCTHOM TO3UITMH TT0 OEPEKHOMY OTHOIIICHHIO K OKPYKarOIIeH cpejie.

3axaun:

o [Tonyuenue GhyHIaMEeHTANBHBIX 3HAHUI 0 Onosornyeckux cucremax (Kierka, Opranusm, [Momymnsuus, Bua, Dxocucrema);
UCTOPUU Pa3BUTHUS COBPEMEHHBIX MPEJCTaBICHUN O KUBOW MPHUPOJIE, BHIIAIOIMIUXCA OTKPHITHIX B OMOJOTHYECKON HAayKe; POJU
Ouonornyeckoil Hayku B (GOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO HAYYHOU KapTUHBI MUPA; METOJIaX HAYYHOT'O MIO3HAHMUS ;

o OBnazeHre yMEHHSIMHU JIOTUYECKH MBICIHTh, OOOCHOBBIBATH POJIb M MECTO OWOJIOTHYECKUX 3HAHUU B MPAKTHUECKOM
JEeSITENBHOCTH JIIOEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI; ONpEeNsITh KUBbIe 00BEKTHI B IPUPOJIE; TPOBOIUTH HAOIIOIEHNUS
32 HKOCUCTEMAMHU C LEJIbI0 UX ONMKMCAHUS U BBISIBIICHHS €CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MEHEHH; HAXOAUTh U aHAIIM3UPOBATh
UH(OPMAIIHMIO O JKMBBIX 00BEKTAX;

o Pa3Butre mno3HaBaTENbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN O0OyYaromMXcs B IpoIecce
U3y4YCHHs] OMOJIOTMUECKHUX SIBJICHHM; BBIJAIONIUXCS JOCTMIKECHUW OMOJOTHH, BOUIEAIIMX B OOIIEYEIIOBEUYECKYIO KYIBTYPY,
CIIOKHBIX W TPOTHBOPCYMBHIX IYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IVISJIOB, WICH, TEOpWi, KOHIENIUi, rumote3 (o
CYITHOCTH ¥ TIPOUCXOXKACHUH KU3HH, YEJIOBEKA) B X0JI¢ pPaOOTHI C Pa3IMYHBIMU UCTOYHUKAMU UH(GOpMAIIUH;

o Bocniutanune yOeXIEeHHOCTH B HEOOXOJAMMOCTH TIO3HAHWS SKMBOM TPHUPOJBI, HEOOXOJUMOCTH PalMOHAIHLHOTO
MIPUPOJIONOIB30BAHUS, OEPEKHOTO OTHOIIEHUS K MPUPOAHBIM PECYpcaM U OKPYXarlled cpene, cCOOCTBEHHOMY 3/10POBBIO,
YBa)KEHHSI K MHEHUIO OIIMOHEHTA MIPU 00CYX AECHUU OMOTOTHYECKHUX MPOOIIEeM;

° Hcrnonp3oBanne MpuOOpPETCHHBIX OMOJOTMYECKUX 3HAHUN M YMCHHI B MOBCEIHEBHOM JKU3HHU JJIS OLICHKH IOCIICICTBUI
CBOCH JIEATEIPHOCTH (M NEATEIHPHOCTH APYTUX JIFOJIECH) MO OTHOIICHUIO K OKPYXKAIOIIeH cpeje, 370POBBIO JPYTUX JIFOJACH U
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COOCTBEHHOMY 3/I0POBBIO; OOOCHOBaHHME M COOJIIOJCHUE Mep NPOo(PMIaKTUKU 3a00JeBaHMM, OKa3aHWE IEPBOW MOMOIIU MpHU
TpaBMax, COOJTIOICHHE MPABUJI TIOBEACHUS B IPUPOJIC.



1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEFHOM JJUCIUIIIUHBI

OVY/]1.13 «<BUOJIOT US»

1.1 Ob6aacTb npuMeHeHus: padoueil MporpaMMsl

Pabouas nporpamma yueOnoit nucruminabl OY/1.13 buosorus sBiasercs 4acThi0 NpOrpaMMbl OJTOTOBKU CHELMAINCTOB
cpennero 3BeHa ' BIIOY «JloHenkuii TEXHUKYM XMMHUYECKUX TEXHOJOTui U apmanumy» no cnenuaibHoct 33.02.01 dapmanus
(yriyOieHHast HOATOTOBKA).

[Iporpamma yueOnol nucuumiauuabl OY /(.13 buonoruss paspabotana Ha ocHoBe DeepaibHOIO TOCYJIAPCTBEHHOTO
00pa30BaTEIBHOIO CTAHAPTA CPEIHETO OOIIEro 0Opa3oBaHus, YTBEPKACHHOTO NMPUKa30M MuHUCTEpCTBAa 00pa30BaHUs U HAyKH
Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpuposan 07.06.2012 r. No 24480), ¢ u3BMEHEHUSIMU, BHECEHHBIMU
npukazoM MunHHcTepcTBa mnpocBemeHuss Poccuiickoit @enepanun ot 12.08.2022 r. Ne 732 (3apeructpupoBan 12.09.2022 r.
Ne70034), denepanbHOoli 00pa30BaTENIBLHON TMPOTpaMMbl  CPEIHETO OOIIero oO0pa3oBaHUs, YTBEPKISCHHONW MPUKA30M
MunnctepcerBa npocsenieHus Poccuiickoin @enepannu ot 18.05.2023 1. Ne 371 (3apeructpuponan 12.07.2023 r. No 74228).

1.2 MecTo y4eOHOii TUCHUILIHHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKH CNIEIHAJIMCTOB CPeIHEro 3BeHa:

VYyebnas nucuuminaa OY /.13 buonorus siBisieTcss yaeOHBIM IMPEeIMETOM NMpeaMeTHOM obnacTu «EcTecTBeHHBIE HAyKHU»»
I'OC cpennero obiiero oopa3oBaHus.

B I'BIIOY «/loHenkuii TEXHUKYM XUMHYECKUX TEXHOJOTHUN U apMaIuny, peaiu3yoliM 00pa3oBaTebHYIO IPOrpaMmy
cpeaHero obmero oopaszoBanus B npenenax [IIICC3 na 6a3ze ocHOBHOro obmiero odpazoBanus, yuyeOHas aucuumummaa OY .13
buonorus uzydaercst B 06meodpazoBarenbHoM 1ukie yaeonoro mwiana [IIICC3 na 6aze ocHOBHOTO 00111eT0 00pa30BaHuUs.

1.3 Pe3yJbTaThbl OCBOEHHUSI Y4eOHOH TUCHMILIHHbBI
Ili1anupyemble JHYHOCTHBIE pe3yabTaThl ocBoeHuss OOII



Kox u HamMeHOBaHUe
¢GopmMupyeMbIX KOMIIETEH U

H.]IaHI/IpyeMLIe Pe3yJbTaTbl 0OCBOCHUA TUCHUITJINHbI

Oo0mue

IIpeamerHbie

OK 01. Beibupats criocoOsl
pelieHns 3a1a4 npodeccuoHanbHON
NESATeTbHOCTH TPUMEHHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B gacty Tpy10BOTO BOCIIUTAHHUS:
TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MaCTEpPCTBa,
TPYyI0JII00HE;

TOTOBHOCTH K aKTUBHOM JACATCIIBHOCTH TEXHOJIOTHYCCKON 1

COIMAIILHOM HANPABJICHHOCTH, CIIOCOOHOCTh
WHUIHUUPOBATDH, INIAHUPOBATH U CaAMOCTOATCIIBHO
BLBITIOJIHATD TaKYI0 JCATCIbHOCTD,

MHTEpPEC K pa3andHbIM chepam npodeccuoHaIbHON
NESITEITLHOCTH,

OgnajieHre YHUBEPCATBHBIMU YICOHBIMHU
M03HABATEIBHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JIOTUUECKHE ICUCTBUS:

CaMOCTOSTEIIBHO (POPMYJTUPOBATH U aKTyaTH3UPOBAThH
po0IeMy, paccMaTpUBaTh €¢ BCECTOPOHHE;
YCTaHABJIUBATh CYNICCTBCHHBIA MPU3HAK WJIH OCHOBAHUS
JUTsI CpaBHEHUS, KiTacCU(UKAITMU U 0000IICHUS;
OTIPEICIIATH NN JCATSIBHOCTH, 33]1aBaTh apaMeTpbl U
KPUTEPUHU UX TOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B
paccMaTpruBaeMbIX SBIICHUSX;

BHOCHTH KOPPEKTHBBI B JICSITEILHOCTD, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IICJISIM, OLICHUBATh PHCKH
TOCIICJICTBHI JICATEIIBHOCTH;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEIICHUH
YKU3HEHHBIX IIPOOJIEM;

0) 0a30BBIC HCCIIEIOBATCIILCKHIE ICHCTBU:

BJIAJICTh HAaBBIKAMH y4eOHO-HUCCIIE0BATEILCKOM 1
IIPOEKTHOM JIeATEIHPHOCTH, HABBIKAMHU Pa3pelicHUs
npobinem;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U
aKTyallu3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€

pCHICHUS, HAXOAUTH apIr'yYMCHTEI JJII JOKA3aTCJIbCTBA CBOUX

chopMupOBaTh 3HAHUS O MECTE U POJIU
OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(GbopMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPa, B
MMO3HAHUH 3aKOHOB MIPHUPOIBI U PEIICHUH
JKU3HCHHO BaXKHBIX COIMATBHO-ITHICCKHX,
HKOHOMUYECKUX, IKOJOTHIECKUX MPOOIIeM
YEJIOBEYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
palMoOHAIBLHOTO TPUPOIOTIOIB30BAHMS; B
(GhopMUPOBAHUH [ICHHOCTHOTO OTHOIICHHSI K
MpUPO/IE, OOIIECTBY, YEIOBEKY; O BKIIAJC
POCCHIMCKHUX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB
B pa3BUTHE OMOJOTHHN; (DYHKIIMOHAIBHON
TPAaMOTHOCTH YEJIOBEKA JJIS PEIICHUS
KU3HEHHBIX TIPOOIIEM,

YMETH BIIAJIETh CUCTEMOMN OMOJIOTUUECKHUX
3HaHHWH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATAIOIINE OMOJIOTHYECKUE TEPMUHBI
Y TIOHATHUS (’KU3Hb, KJIETKa, TKaHb, OPTaH,
OpraHu3M, BUJI, MOMYJISALMS, SKOCUCTEMA,
O6uorieHo3, buocdepa; MeTaboIM3M, TOMEOCTa3s,
KJIETOYHBIM UIMMYHUTET, OMOCHHTE3 OelIKa,
OMOTIOIUMEPBI, TUCKPETHOCTH, CAMOPET YIS,
CaMOBOCIIPOU3BECHNE, HACIECCTBEHHOCTD,
W3MEHYMBOCTh, SHEPr03aBUCUMOCTh, POCT U
pa3BUTHE);

OMONOTHYECKHE TeOpUH: KieTouHas Teopus T.
[lIBanna, M Illneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO UMMyHHTeTa 1.
Opaux, U.1. MeunukoBa, XxpOMOCOMHast
Teopus HacnencTBeHHocTu T. MopraHa, 3akoH
3apojsieBoro cxojacrsa K. bapa,
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YTBEPKJICHHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUU PELLICHNUS;
AHAIIU3UPOBATH MOJIYYCHHBIC B XOA€ PCUICHUA 3a1a4n
PE3YyIbTAThl, KPUTHYCCKHU OLICHUBATh UX JOCTOBCPHOCTD,
IMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBUSAX,

YMETDb IEPCHOCUTL 3HAHKA B IMTIO3HABATCIIBHYIO U
IMPAKTHUYICCKYIO oOJacTu KU3HECACATCIBbHOCTH,

YMETb UHTCTPHUPOBATL 3HAHUSA U3 PA3HBIX NPEIMCTHBIX
oOJiacrei;

BBIIBUI'aTb HOBBLIC UJICHU, IIPEAJIaraTb OpUrnHaJIbHbIC
MIOAXO/IbI U PEILICHUS;

CIOCOOHOCTH MX MCHOJb30BaHUS B IO3HABATEILHON U
COLIMAIbHON NTPAKTHKE.

sBOJIIOIIMOHHAsA Teopus Y. lapBuHa,
CHUHTETUYECKAas TEOPHS HBOJIIOIIUHU, TEOPUS
anTponorenesa Y. /lapsuna; Teopus
ouoreoneno3a B.H. Cykauésa; yuenus H.U.
Baswuiiosa - o LlenTpax

MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX
pactenuii, A.H. CeBepuioBa - 0 myTsx
HarnpasjeHUAX 3BoJiromu, B.. BepHaackoro -
o 6uocdepe;

3aKOHBI (€IUHOOOpa3Us MOTOMKOB ITEPBOTO
MOKOJICHUSI, PACIIETIJICHUS TPU3HAKOB,
HE3aBUCHUMOTO HACJIeJJOBaHUs TPU3HAKOB [
Menpens, ClemIeHHOIO Hacae0BaHus
MIPU3HAKOB M HAPYIICHUS CIETICHUsS TeHOB T.
Moprana; roMoJIOTHYECKUX PSAIOB B
HacjieaCTBeHHOU n3Menunsoct H.U.
BaBunoBa, renernueckoro paBHoBecus J[x.
Xapau u B. BaitnOepra; 3apoapIieBoro
cxoacta K. bapa, OnoreHeTrnaeckoro 3akoHa
3. I'ekkens, @. Mromepa);

MPUHLMIIBI (YUCTOTHI TaMET,
KOMIUJIEMEHTApHOCTH ); TipaBujia (MUHUMYyMa
1O. JInbuxa, sKoJ0THYECKON MUPAMHUIBI YHUCET,
OMOMAaCChI U SHEPTHH ),

runotessl (koanepBatHoii A.W. OmapuHa,
nepBuaHOTO OynboHa J[x. XomnneiiHa,
mukpocoep C. oxkca, pudosuma T. Hek);
chopMHUpPOBaTh YMEHHSI paCKPBIBATh
COJIepKaHre OCHOBOIOJIAratoINX
OMOJIOTUYECKHUX TEOPUI U TUTIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIUOHHOM,
MIPOUCXO0KICHUS )KMU3HU U YEJIOBEKA; BJIaJCHHE
CHCTEMOI 3HAaHUN 00 OCHOBHBIX METOHAX
Hay4YHOT'O MO3HAHUS, UCHOJIb3yEMBIX B




OMOJIOTMYECKUX UCCIEAOBAHUSAX )KUBBIX
00BEKTOB M SKOCUCTEM (OIMHCAHUE, U3MEPEHHUE,
poBeJIcHNE HAOMI0IEHUH); criocoOamMu
BBISIBJICHUSI M OIIEHKH aHTPOTIOT€HHBIX
W3MEHEHUN B IPUPO/IE;

chopmMupoBaTh YMEHHUS PACKPHIBATH
OCHOBOIIOJIATAIONIHE OMOJOTUYECKUE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana,
H.W. BaBunoga, 3. I'ekkens, @. Mromepa, K.
bapa), rpaHuIpl UX TPUMEHUMOCTHU K KUBBIM
cUCTEMaM;

YMETH BBIJICNISITH CYIIIECTBEHHBIE TTPU3HAKH:
CTPOEHMS BUPYCOB, KIIETOK ITPOKAPUOT U
JYKapHOT;

OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MoOB, BHJI0OB, OHMOT€OIIEHO30B,
9KOCUCTEM U OMocdepsl; CTPOCHUS OPTaHOB U
CHCTEM OPraHOB PACTEHUM,

KUBOTHBIX, YEJIOBEKA; IIPOLIECCOB
JKU3HEACITEIBHOCTH, TPOTEKAIOIINX B
OpraHn3Max pacTEeHUM, )KUBOTHBIX U YEJIOBEKA;
OMOJIOTUYECKHX MPOIECCOB: 0OMEHAa BEILIECTB
(MeTabonu3Mm), nH(pOpMAITUK U TIPEBPAIICHHS
SHEPTHH, OPOKEHHSI, aBTOTPOGHOTO U
reTepoTpoHOrO TUTIOB MUTAHUA, (POTOCUHTE3A
Y XeMOCHHTE3a, MUTO3a, M€03a, raMeToreHesa,
AMOpHUOTEHEe3a, TOCTIMOPHUOHAIEHOTO
pa3BUTHS, PA3MHOKEHUS, UHAUBUIYATbHOTO
pa3BUTHA OpraHU3Ma (OHTOTeHEe3a),
B3aMMOJICVICTBHS T€HOB, T€TEPO3UCA; NEUCTBUI
HCKYCCTBEHHOT'O 0TOOPA, CTAOUIN3UPYIONIETO,
JBUKYILIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO
oT0OOpa; aNIoNaTpu4ecKoro u
CUMMATPUYECKOTO BII000pa30BaHMUS; BIUSHHUS




JBIDKYIIUX CHIT SBOJIIOIUH HA TeHO(OH
HOTYJISIIINH; IPHCIIOCOOIEHHOCTH OPTaHU3MOB
K cpezie 0OuTaHwMsl, YepeIOBaHNs HalpaBICHUI
IBOJTIOINH; KPYTOBOPOTA BEUIECTB U TIOTOKA
DHEPTUU B IKOCHUCTEMAX;

nproOpECTH OMBIT IPUMEHEHHUST OCHOBHBIX
METOJIOB HAYYHOTO TTO3HAHMSI, UCTIOJIb3YEMbIX B
OMOJIOTHH: HAOIIOIEHUS M OIIMCAHNS JKUBBIX
CHCTEM, TIPOIIECCOB U SIBICHUI; OpraHu3anuy 1
IPOBECHUS OMOJIOTUYECKOTO YKCIICPUMEHTA,
BBIJIBIKCHHUS THIIOTE3, BBISIBIISITH 3aBUCHMOCTH
MEXTy UCCIIeTyEeMbIMH BETMUNHAMH,
OOBSCHATH NOJTyYCHHBIE PE3yIbTATHI U
(GopMyIHPOBAThH BHIBOBI C HCIIOJIH30BAHNEM
HaY4YHBIX MOHATUN, TEOPUN U 3aKOHOB;
copMHpOBaTh YMEHUS BBIACTATH
CYIIECTBEHHBIE TIPH3HAKU BUPYCOB, KIETOK
HPOKApHOT U 3YKAPHOT; OJHOKICTOUHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BH/IOB,
OMOTEOIIEHO30B M KOCHUCTEM; 0COOEHHOCTH
IPOLIECCOB OOMEHA BEIIECTB U NMPEBPAIICHHS
SHEPruH B KJIETKe, poToCHHTE3A,
IUTACTUYECKOTO ¥ SHEPTeTHYECKOTO 0OMEHa,
XEMOCHHTE3a, MUTO03a, MeHO03a,
OIJIOOTBOPEHHS, Pa3BUTHS M Pa3MHOXKCHUS,
WHIUBHIyaJIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), 0OPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOT0 0TOOpa, BUA000pa30BaHM,
PUCHOCOOIEHHOCTH OPraHU3MOB K CpeJie
o0uTaHUs, BIUAHUS KOMIIOHEHTOB 9KOCHCTEM,
AQHTPOIIOT€HHBIX U3MEHEHHI B 9KOCUCTEMAX
CBOEH MECTHOCTH, KPyrOBOPOTA BELIECTB U
npeBpalleHle SHeprun B buocdepe;
copMHUpOBaTh YMEHHsI IPUMEHSATh

10




MOJIYYCHHBIC 3HAHUSA JJIA 00bACHEHUS
OMOJIOTUYECKHX TPOIECCOB U SBICHUH, IS
IIPUHATHSA IPAKTUYECKUX PELICHUH B
MOBCE/THEBHOM JKH3HU C 1[EJIbI0 00eCTICUeHUs
0€30TaCHOCTH CBOETO 3JI0POBBS U 3JI0POBHS
OKPY)KAFOIIKX JIFOJICH, COOTFOICHUS 3/I0POBOTO
o0pa3a KHW3HU, HOPM IPAMOTHOTO TTOBECHHUS B
OKpY>Kalollel MPUPOJTHON Cpelie; MOHUMaHNE
HE0OXO0IMMOCTH UCTIOIB30BAHUS JIOCTIKCHHIA
COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTHI /ISt
PaAIMOHATILHOTO MPUPOIOTIOIE30BAHUS;, YMCHHE
WCII0JIb30BaTh COOTBETCTBYIONINE apTyMEHTBI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY
JUTSL TOKa3aTeIbCTBa POJICTBA OPTaHU3MOB
Pa3HbIX CUCTEMATHYECKUX IPYII; B3aUMOCBS3H
OpPraHU3MOB U Cpe/ibl OOUTaHUs; €TUHCTBA
YeJI0BEYECKUX pac; He0OX0AMMOCTH 3J0POBOTO
00pa3a XKM3HHU, COXpPAaHEHUS pa3HOOOpasus
BUJIOB M SKOCUCTEM, KaK YCIIOBHUS
COCYILIECTBOBAHUS MTPUPO/IbI U YEIOBEUYECTBA,
chopmMupoBaTh YMEHHUS peniaTh OMOJIOTUUECKHE
3aJ]a4i, COCTABIISATh TEHOTUITHYECKHUE CXEMBbI
CKpEIIUBAaHUSI JUIsl pPa3HbIX TUIIOB
HACJIeJOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTAaBIIATH CXEMBI MIEPEHOCA BEIIECTB U
SHEPTUU B IKOCHCTeMax (LIeny MUTaHus,
MUIIEBBIE CETH ), BBISIBIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEX]y UCCIETyEMbIMU -
chopMHUpOBaTh 3HAHUSI O MECTE U POJIH
OMOJIOTUY B CUCTEME €CTECTBCHHBIX HAYK, B
(dbopMUPOBaHUN COBPEMEHHOM
€CTECTBEHHOHAYyYHOU KapTUHBI MHUPA, B
MO3HAHUU 3aKOHOB MPUPOJIBI M PEIICHUN
YKU3HEHHO BAKHBIX COIMAIIbHO-ITUYECKHX,
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HKOHOMHYECKHUX, IKOJIOTHUECKUX MPoOIeM
YEJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
PaLMOHATILHOTO MPUPOJIOIIOIB30BAHMUS; B
(opMHUPOBAHUY IEHHOCTHOTO OTHOILIEHUS K
pupojie, OOIIECTBY, YETIOBEKY; O BKIAJE
POCCHMCKHUX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB
B pa3BUTHE OMOJIOTUH; PYHKIMOHATBHOU
rPaMOTHOCTH YEJIOBEKA JJISl pEeLICHUs
YKW3HEHHBIX TTPOOIIeM,

- YMETh BJIAJETh CUCTEMON OMOJIOIMUYECKUX
3HaHUM, KOTOpPast BKIKOYAET:
OCHOBOIIOJIAraloIe OMOJIOrMUYeCKUE TEPMUHBI
U MOHATUA ()KU3HB, KJIETKA, TKaHb, OPraH,
OpraHu3M, BUJ, NOMYJALHNS, SKOCUCTEMA,
ouoreHo3, buocdepa; MmeTaboIM3M, TOMEOCTA3,
KJICTOYHBIM UIMMYHUTET, OMOCHHTE3 OeliKa,
OMONOIMMEpBI, TUCKPETHOCTh, CAMOPETYJIALHMS,
CaMOBOCIPOU3BE/ICHHE, HACIEICTBEHHOCTb,
U3MEHYUBOCTb, JHEPTrO3aBUCUMOCTb, POCT U
pa3BUTHE);

Ouonornyeckue Teopun: KiaerouHas reopus T.
[lIBanna, M Illneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO UMMyHUTeTa 1.
Opnux, U.1. MeununkoBa, XpoOMOCOMHast
Teopus HacneacTBeHHocTH T. MopraHa, 3akoH
3apoasiesoro cxoacrea K. bapa,
aBoJiroLroHHas teopus Y. [lapBuHa,
CHUHTETUYECKasi TEOPUS IBOJIOLIMH, TEOPUS
anTponorenesa Y. Jlapsuna; Teopust
6uoreonieno3a B.H. Cykauésa; yuenus H.U.
Bagunosa - o LlenTpax MHOrooOpa3us u
IIPOUCXOXKACHUS KYJIbTYPHBIX pacTeHui, A.H.
CeBep1oBa - 0 MyTSIX U HAIIPABJICHUAX
sBositonny, B.W. BepHazckoro - o 6uocepe;
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3aKOHBI (€IMHOO0Opa3Hs IOTOMKOB I1IEPBOTO
MOKOJICHUS], PACILIETIIICHUSI TPU3HAKOB,
HE3aBUCHUMOTO HaceI0BaHUs MPU3HAKOB [
Menpensi, CIISTUICHHOTO HACIEOBAHUS
MIPU3HAKOB M HAPYIICHHS CIETJICHUs TeHOB T.
Moprana; roMoJIOTHYECKUX PSIOB B
HacJieICTBeHHOU n3MeHunBoctr H. .
Basunosa, renernueckoro pasHoBecus Jx.
Xapau u B. BaitaOepra; 3apoibIieBoro
cxojacta K. bapa, OnoreneTrueckoro 3akoHa
2. I'ekkenst, . Mromepa);

MPUHIUIIBI (YUCTOTHI TAMET,
KOMIUIEMEHTAPHOCTH ); TIpaBmiia (MUHUMYMa
1O. JInbuxa, sK0on0ruuecKkoi mupaMubl YUced,
OMOMAaCChI U SHEPTHH ),

runoTessl (koarepBatHoi A.M. OmapuHa,
nepBuyHOTO OynboHa JIx. XonaeiiHa,
mukpochep C. Doxkca, pudozuma T. Yek);
chopMHUpOBaTh YMEHHSI paCKPbIBATh
coJiep>KaHue OCHOBOTIONATAIOIINX
OMOJIOTHYECKUX TEOPHUH U TUIIOTE3: KICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOXKACHUS KU3HU U UEIOBEKa; BIaJICHIE
CUCTEeMOM 3HaHUN 00 OCHOBHBIX METOAAX
HAy4YHOTO TIO3HAHUS, UCTIOJTIh3YEMbIX B
OMOJOTUYECKHUX UCCIIEOBAHMIX KUBBIX
00BEKTOB M KOCHUCTEM (OMUCaHKE, U3MEPEHHE,
poBeJcHNE HAOMIOACHUI); cCloco0aMu
BBISIBIICHUS M OLIEHKH aHTPOTIOT€HHBIX
W3MEHEHUH B PUPOJIE;

chopMHUpPOBaTh YMEHHSI PACKPBIBATh
OCHOBOTMOJIATaloIINe OMOJIOTMYECKUE 3aKOHBI H
3akoHoMepHocTH (I'. Menaens, T. Moprana,
H.!M. BaBunosga, 3. I'ekkens, @. Mromnepa, K.
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Bapa), rpaHuUIlbl X TPUMEHUMOCTH K KUBBIM
CUCTEMaM;

YMETh BBIJICIATH CYIIECTBEHHBIC TPU3HAKU:
CTPOCHUS BUPYCOB, KJIICTOK IPOKAPHOT U
9YKapHOT;

OJTHOKJICTOYHBIX H MHOTOKJICTOYHBIX
OpraHu3MOB, BUJIOB, OMOTEOIIEHO30B,
9KOCUCTEM U Onochepsl;

CTPOCHUS OPTAaHOB U CHCTEM OPT'aHOB
pacTeHHi, ’KUBOTHBIX, YEJIOBEKA; IIPOLIECCOB
KU3HEICATSIILHOCTH, TPOTEKAONINX B
OpraHu3Max pacTCHH, )KHBOTHBIX M YEJIOBEKA,;
OMOJIOTHYECKHX MTPOIIECCOB: 0OMEHA BEIECTB
(MeTabonu3Mm), nHDOPMAITUK U TIPEBPAIICHUS
SHEPTHH, OPOKEHHUSI, aBTOTPOGHOTO 1
reTepoTpoHOTO TUMOB MUTaHUs, (POTOCHHTE3a
U XeMOCHHTE3a, MUTO3a, Mei03a, TaMeTOTreHes3a,
AMOpHOTeHe3a, MOCTAIMOPHOHATIEHOTO
Pa3BUTHSL, Pa3MHOKEHUS, UHIUBUIYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOTeHe3a),
B3aUMO/JICUCTBUS T€HOB, T€TEPO3MCA; NEHCTBUI
HCKYCCTBEHHOI'O 0TOOpa, CTaOUIN3UPYIOLIETO,
JBUXKYIIETO U pa3phIBAIOIIETO €CTECTBEHHOTO
oT0Opa; aIIONaTPUIECKOro U
CUMMATPUYECKOTO BHUA000pPa30BaHMUS; BIUSHHUS
JBUKYIINX CHJI SBOJIIOIMH Ha TeHO(OH]T
MOMYJSIIIMK; IPUCTIOCOOIEHHOCTH OPTaHU3MOB
K cpene oOuTaHusl, YepeioBaHus HapaBIeHUN
9BOJTIOINH; KPYTOBOPOTA BEIIECTB U MOTOKA
SHEPTUH B IKOCUCTEMAX;

MPUOOPECTH OMBIT MPUMEHEHHS OCHOBHBIX
METO/IOB HAYYHOT'O MTO3HAHUS, HCIIOIb3yEMBIX B
Ounonoruu: HaOIIOACHUS U OTTUCAHUS KUBBIX
CHUCTEM, MPOLIECCOB U SIBJICHUH; OpraHu3aliy U
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MIPOBEJICHUS OUOJIOTHYECKOTO IKCTICPUMEHTA,
BBIJIBIKEHUS TUTIOTE3, BHISBIISATH 3aBUCUMOCTH
MEXy UCCIEAYEMbIMU BEJIMUNHAMH,
O0OBSICHATH TIOJIyUCHHBIE PE3YJIBTATHI U
(bopMyIHpOBaTh BBIBOJIBI C UCTIOJIb30BAaHUEM
HaY4YHBIX MIOHATUN, TEOPUN U 3aKOHOB;
chopmMupoBaTh YMEHUS BBIICTSATH
CYIIIECTBEHHBIC MPU3HAKN BUPYCOB, KIETOK
MIPOKAPHUOT U SYKAPUOT; OTHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJOB,
OHMOreo1eHO30B U IKOCUCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIECTB U MPEBPAIICHUS
SHEPruu B KJIEeTKe, OTOCUHTE3A,
MJIACTHYECKOTO U DHEPTeTUIECKOTO 0OMEHa,
XEMOCHHTE3a, MUTO3a, Mei03a,
OTUIOIOTBOPEHUS, PA3BUTHSI U PA3MHOKEHUS,
WHAUBUAYATLHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOT'0 0TOOpa, BUI000pa30BaHuUs,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K CpeJie
o0UTaHus, BIUSIHUS KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOTOTEHHBIX U3MEHEHHH B 9KOCHUCTEMAX
CBOEI MECTHOCTH, KPyrOBOPOTA BELIECTB U
MpeBpalieHue dHEpruu B ouocdepe;
chopMHUpOBaATh YMEHHSI IPUMEHSTh
MOJIy4Ye€HHBIC 3HAHUS ST 0ObSICHEHUS
OMOJIOTUYECKHX MPOIECCOB U SBICHUM, s
MPUHSTHS IPAKTUYECKUX PEIICHHH B
MOBCETHEBHOM JKM3HHU C LEIbI0 0OeCTIeueHus
0€30MacCHOCTH CBOETO 3/I0POBbS U 3[I0POBBS
OKPYKAIOIIUX JIFO/IeH, COOITIOACHUS 3I0POBOTO
o0pa3a KH3HU, HOPM IPAMOTHOTO MOBEACHHUS B
OKpYKaroLlel IPUPOJIHOM CPelie; TOHUMAHUE
HE0OX0IMMOCTH UCTIOTB30BAHUS TOCTIKEHUN
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COBPEMEHHOM OMOJIOTHH ¥ OMOTEXHOJIOTHH IS
PaLMOHATILHOTO NPUPOOIIOJIb30BAHNS; YMEHHE
HCTIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY
JUI TOKa3aTelnbCTBa POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX T'PYIIIT; B3aUMOCBSI3U
OpPraHWU3MOB H Cpeibl OOUTAHHUS; EANHCTBA
YeJIOBEYECKUX pac; HEOOX0IMMOCTH 3710POBOTO
o0pa3a )KM3HHU, COXpaHEHHs pa3HOOOpa3us
BUJIOB U SKOCUCTEM, KaK YCIOBHUS
COCYILIECTBOBAHHUS MTPUPO/IbI U YEIOBEUYECTBA,
chopmMupoBaTh YMEHHUS pelIaTh OMOJIOTUUECKHE
3aJ]a4i, COCTABJISATh TEHOTUITHYECKHUE CXEMBbI
CKPEUIUBAHUS TS Pa3HBIX THIIOB
HaCJIEJOBaHUs PU3HAKOB Y OPraHU3MOB,
COCTaBIIAATh CXEMbI IIEPEHOCA BEUIECTB U
SHEPTUU B IKOcHCcTeMax (LeMu MUTaHuS,
MUIIEBbIE CETH), BBISBISATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXK]y UCCIIETyEMbIMU
OMOJOTHYECKUMH 00bEKTaMHU, TPOIIECCAMH U
SBJICHUSIMU; JIeNIaTh BBIBOJIBI K IPOTHO3BI HA
OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;
chopMHUpOBaATh YMEHHSI KPUTUYECKHU OLIEHUBATH
nH(pOpPMaLIHI0 OMOJOTHYECKOTO COIEPKAHUS,
BKJTIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pas3INYHBIX UCTOYHUKOB (CpeJICTBA MaCCOBOM
nH(pOpMaIlNY, HAYYHO- TIOMYJSPHbBIE
MaTepuasbl); UHTEPIPETUPOBATH STUUECKHE
aCIeKThl COBPEMEHHBIX UCCIIEI0BAaHH B
O6uosoruu, MeIUIMHE, OMOTEXHOJIOTUY;
paccMaTpuBaTh I100aIbHbBIE 3KOJIOTUYECKHE
po6JIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 110
OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO,
YMEHHUE OLIEHUBATh ITHYECKHUE aCTIEKThI
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COBPEMEHHBIX UCCIICJIOBAHMIA B 00JIACTH
OHOTEXHOJIOTUHU U TEHETUUYECKUX TEXHOJIOTHH
(KJIIOHUPOBAHUE, UICKYCCTBEHHOE
OTUTOIOTBOPEHUE, HAIIPABICHHOE N3MEHCHHE
T€HOMA W CO3/IaHHEe TPAHCTCHHBIX OPTaHU3MOB);
chopmMupoBaTh YMEHHUS CO3/1aBaTh
COOCTBEHHBIE IIMCHMEHHBIE U YCTHEIC
COOOIIIEHNS HAa OCHOBE OMOJIOTHYECKON
I/IH(i)OpMaHI/II/I N3 HECKOJIBKMX MCTOYHHUKOB,
rPaMOTHO MCIIOJIb30BaTh MOHITUHHBIN armnapar
OuoJIoruy;

YMETDH BbBIJIBUT'aThb TUIIOTE3BI, IIPOBCPATH UX
9KCIIEPUMEHTAILHBIMH CPE/ICTBAMU,
bopMyITUpys 1eNTb HCCIIST0BAHUS,
aQHAJIM3UPOBATH MOJYYECHHbIE PE3YyIbTAThl U
JIeNIaTh BBIBOJIbI;

MPUHUMAThH y4acTHe B HAy4HO-
MCCIIEI0BATENIbCKOM paboTe 1Mo OMOJIOTHH,
9KOJIOTHH U MEJUIIMHE, TPOBOAUMON Ha 0aze
IIKOJIbHBIX HAYYHBIX OOIIECTB U

nyOIMYHO MPEICTABIATH MOJTydEHHbBIE
pe3yabTaThl HA YYCHHUECKUX KOH(PEPEHIUAX
pa3HOro YpOBHS,

OK 02. Ocy1iecTBasTh MOKUCK,
aHaJIN3 U MHTEPIIPETAINIO
nHpopMaluy, HEOOXOAUMOMN ISt
BBINOJIHEHMS 3a/1a4
npodeccuoHaNbHOM e TENbHOCTH

B 006nactu 1IeHHOCTH HAy4YHOTO MO3HAHMS:

- c(hopMUpPOBAHHOE MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOILECTBEHHOM
IPaKTUKU, OCHOBAHHOTO Ha IMAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOEr0 MECTa B
HOJIMKYIbTYPHOM MHUDE;

COBEpILIEHCTBOBAHUE A3bIKOBOW U UUTATENBCKON KYJIbTYpBI
KaK CpE/ICTBA B3aUMOJICHCTBUS MEXLY JIIObMHU U MIO3HAHUS
MUDA;

OCO3HAHHE LIEHHOCTU HaYy4YHOH AEATEIbHOCTH, TOTOBHOCTb
OCYILECTBISATh NPOEKTHYIO U UCCIIEI0BATENBCKYIO

- c(hopMUpPOBATh YMEHUS KPUTHUECKU
OILICHUBATh UH(OPMAIHIO OMOJIOrMYECKOTO
CoJIepKaHMs, BKIIOYAIOUIYIO TICEBIOHAYYHbIE
3HaHUS U3 Pa3IMYHBIX HCTOYHHUKOB (Cpe/cTBa
MaccoBO# nH(pOpMalKU, HAyYHO-TOMYJISIPHbIE
MaTepHalibl); THTEPIPETUPOBATH 3THYECKUE
aCIIeKTbl COBPEMEHHBIX UCCIIEI0BAaHH B
6uosI0TNHN, METUIIMHE, OUOTEXHOJIOTUH;
MHTEPIPETUPOBATH 3TUYECKUE ACTIEKTHI
COBPEMEHHBIX HCCIeI0BaHUN B OUOJIOTHH,
MeIUIHe, OMOTEXHOJIOTHH; PACCMaTpPUBATh
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NEeSITebHOCTh HHIMBUTyATbHO U B TPYIIIIE;
OgageHne yHuBEpCaIbHBIMHU Y4E€OHBIMH
MI03HABATEILHBIMU JICHCTBUSMMU:

B) paboTa ¢ nHpOpMaIuei:

BIIJICTh HAaBBIKAMU TIOJTyICHHSI HHPOPMAIIH U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIIECTBIISATH TIOVWCK, aHATIN3, CHCTEMAaTH3aIIHI0 U
WHTEPIPETAINIO UHPOPMAITUU PA3ITUIHBIX BHIOB  (JOPM
MIPE/ICTABIICHHS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX OpPMATAX C yIETOM
Ha3HAYeHUS UHPOPMAITUH U [IEJICBOM ayTUTOPUH, BRIOUpAS
ONTHUMAJTIEHYIO (POPMY TIPEIICTABICHHS M BH3yaTH3aI1H;
OIICHUBATh JOCTOBEPHOCTb, JIETUTHMHOCTh UH(POPMAITUH, e
COOTBETCTBHUE TIPABOBBIM W MOPATHHO-ITHICCKHM HOPMaM;
HCIIOJIb30BaTh CPEACTBA HHPOPMAIMOHHBIX
KOMMYHUKAITHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIUOHHBIX
3a/1a4 ¢ COO0IeHNeM TPeOOBaHUH SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TPABOBHIX U
ATHYECKHX HOPM, HOPM HH(DOPMAITMOHHOH 0€30TaCHOCTH;
BJIQJICTh HABBIKAMH PACTIO3HABAHMS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHON 0€3011aCHOCTH JINYHOCTH;

IJI00ANTEHBIE SKOJIOTHYECKHUE MTPOOIeMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO
K HUM COOCTBEHHYIO MO3HIINI0, YMEHHE
OIIEHUBATh STUYECKUE ACTIEKThI COBPEMEHHBIX
HCCIIeN0BaHui B 001aCTH OMOTEXHOJIOTHH U
FEHETUYECKUX TEXHOJIOTUHN (KIIOHUPOBAHHUE,
HCKYCCTBEHHOE OTUIOJIOTBOPEHHE,
HaIpaBJIEeHHOE N3MEHECHHE TeHOMA U CO3aHNe
TPAHCTCHHBIX OPTaHU3MOB);

chopmMupoBaTh YMEHHUS CO3/1aBaTh
COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIC
COOOIIIeHUs Ha OCHOBE OMOJIOTUYCCKOM
nH(OpMaIK U3 HECKOJIBKUX UCTOYHUKOB,
TPaMOTHO MCIIOJIb30BaTh MOHITUHHBIN ammapar
OHOJIOruH

OK 04. PaGoTaTb B KOJUIEKTUBE U
Komane, 3hHEKTUBHO
B3aHMOJIEMCTBOBATh C KOJUIETAMHU,
PYKOBOJICTBOM, KJIIMEHTaMH

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO; -~OBJIaJICHIE HAaBBIKAMU Y4eOHO-
MCCIIEI0OBATENIBCKOU, POEKTHOU U COLIMATIbHOM
JIeSITeILHOCTH;

OBnageHue  yHUBEPCAIbHBIMU
JIEHCTBUSIMU:

0) coBMeCTHas JACATEIHHOCTD:
MOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U
WHAUBUAYAbHON paOOThI; - MPUHUMATH [EIM COBMECTHOMN
JEeSTEIbHOCTH, OPraHU30BBIBATh U KOOPJIMHUPOBATh
JIEUCTBUS 1O €€ JIOCTHKEHMIO. COCTABIISITh IIJIaH JACHCTBUMH,
pacrpenensTh pojav ¢ yY4eTOM MHEHUM YYaCTHUKOB

KOMMYHUKATHBHBIMU

- chopmMupOBaTH YMEHHSI CO3/1aBATh
cOoOCTBEHHbIE MUCbMEHHBIC U YCTHBIE
COOOIIIeHNS HA OCHOBE OMOIOTHYECKOM
nH(GOpPMAIIUU U3 HECKOJIBKUX UCTOUYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITUHHBIH
anmapar OMOJIOTUU; YMETh BbIIBUTaTh
TUTIOTE3bI, POBEPATH UX
SKCIIEPUMEHTATLHBIMH CPEICTBAMU,
bopMynupys 1eNb UCCIeI0BaHuUS,
aQHAIM3UPOBATH TOJYYECHHBIE PE3YyIbTaThl U
JIeNaTh BBIBOJIBI;

MPUHUMAThH y4acTHe B HAYYHO-
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00CYKIaTh pe3yJIbTaThl COBMECTHOM paboTHI;
KOOPJMHHUPOBATH M BHITIONHATH pa0OTy B YCIOBHUSIX
pEATbHOTO, BUPTYAJILHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS; - OCYIIECTBISATH TTO3UTUBHOE
CTpaTEruuecKoe MOBEJICHUE B PA3ITUIHBIX CUTYAIUSX,
IPOSIBIISATH TBOPUYECTBO U BOOOPAKCHHE, OBITH
WHUIAATUBHBIM

OBnajieHe YHUBEPCATBHBIMU PETYISITHBHBIMH
NEUCTBUSIMHA:

T') IPUHATHE Ce0s U IPYTHX JTFOJICH:

MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTHX JIFOJICH MTPU
aHaJIN3€ PE3yJIbTATOB JIEITEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPaBO APYrUX JItoJei Ha
OIINOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU IPYrOro
YeJI0BEeKa.

MCCJIeI0BaTENIbCKOM padoTe Mo OMOJIOTHH,
9KOJIOTHH U MEWIIMHE, TPOBOINMOI Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB U MyOIUYHO
MIPEJICTABIISITH ITOJTY9eHHBIC PE3YJIbTAThI HA
YUEHUYIECKUX KOH(DEPEHITUSIX Pa3HOTO YPOBHS

OK 07. CozneiicTBOBaTh COXpAHEHUIO
OKpYXKaloIen cpepl,
pecypcocoepexeHnto, 3pHEeKTUBHO
JIEMCTBOBATh B UPE3BbIUAMHBIX
CUTYaIHIX

B 00nacTi 3KOJIOTHUECKOTO BOCTIUTAHHS

Cc(OPMHUPOBAHHOE IKOJIOTUIECKOH KYJIbTYphl, TOHUMAaHHE
BIUSTHHSI COIMATBHO-YKOHOMUYECKUX MTPOIECCOB Ha
COCTOSIHHE TMIPUPOJTHON U COIMATBLHOMN CpeJlbl, 0CO3HAHHE
rJ100aTBbHOTO XapaKTepa AKOJIOTUUECKHUX TTPoOIem;
TUTAHUPOBAHKE U OCYIIECTBICHUE JICHCTBUI B OKPY KaIoIIeH
cpezie Ha OCHOBE 3HaHUS IIeJIeH YCTOWYMBOTO PA3BUTHUS
YeJI0BEUECTBA; aKTUBHOE HETIPHSITHE ICHCTBHIA,
NPUHOCSIINX BPE] OKPYKAIOLICH Ccpeie;

YMEHHUE MPOTHO3UPOBATH HEOJIATONPUSATHBIE IKOJIOTHUECKHUE
TIOCJICICTBHSI IPEIIPUHUMACMBIX JICHCTBHIA,

- BJIAJETh CUCTEMO 3HAHUI 00 OCHOBHBIX
METO/IaX Hay4YHOTO MO3HAHMSI, UCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HUCCIIEN0OBAHMUAX KHUBBIX
00BEKTOB M 3KOCHCTEM (OIUCaHHUE, U3MEPEHUE,
MpOBeICHNE HAOIOIEHUH); CITOCO0aMu
BBISIBJICHHSI M OIICHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IPUPOJIC; - YMETh BBISBIIATH
OTJIMYMTEIbHBIC TPU3HAKHU )KHBBIX CHCTEM, B
TOM YHCJIC TPUOOB, PACTCHHIA, )KUBOTHBIX U
YeJI0BeKa; MPUCIIOCOOICHHOCTh BUIOB K CPe/Ie
oOuTaHus, A0MOTHYECKUX U OMOTHYECKUX
KOMITIOHEHTOB 9KOCHUCTEM,

B3aMMOCBSI3€H OpPraHU3MOB B COOOIIECTBAX,
AHTPOIOTEHHBIX M3MEHEHHUH B 9KOCHCTEMaX
CBOEI MECTHOCTH; - YMETh BBIICTATH
CYIIECTBEHHBIE MTPU3HAKU OMOJIOTHUYECKUX
MPOIIECCOB: 0OMEHA BEIIECTB (METa0OIU3M),
nH(GOPMAIIMU U IPEBpAIlleHUs YHEPTUH,
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OposxeHus, aBTOTPO(GHOTO U reTepoTpOoPHOTO
TUTIOB MUTaHUs, POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, ME03a, TaMETOTeHe3a, YMOPUOreHe3a,
OCTAMOPHOHAILHOTO PA3BUTHS, PA3MHOKEHHUS,
WHIWBUIYATEHOTO Pa3BUTHS OPraHU3Ma
(oHTOTEHE32), B3AaMMO/ICHCTBHSI T€HOB,
reTepo3uca; JeUCTBUN NCKYCCTBEHHOTO 0TOOpa,
CTAOMJIM3UPYIOIIETO, ABMKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA;
AJJIONATPUYECKOTO U CUMIIATPUUYECKOTO
BHI000pa30BaHNST; BIUSHUS JABIKYITAX CHJT
ABOJIIOLIMM Ha T€HO(OHT OMYJISALNN;
pUCTIOCOOIEHHOCTH OPraHU3MOB K cpeJie
oOHuTaHwus,

yepeoBaHusl HAlIPaBJICHHUM SBOJIIOLNH;
KpPYroBOpOTa BEILIECTB U MOTOKA SHEPTUHU B
9KOCUCTEMAX

OK 09. Ucnoap30BaTh
MH(POPMAITMOHHBIE TEXHOJIOTHUH B
poheCcCHOHATBHON IeATeTLHOCTH

B o0nacTv IeHHOCTH HAy9HOTO TIO3HAHMS:
copMHUPOBaHHOE MUPOBO33PEHHS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEHHOM
MIPaKTHKH, OCHOBAaHHOTO Ha JTHAJIOTe KYJIBTYD,
CITIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B
HOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M UNTATEILCKOW KYJIBTYPBI
KaK CpelICTBa B3aUMOACHCTBHS MEX/Ty JIIObMH U TIO3HAHUS
MHpa; - 0CO3HAHNE IIEHHOCTH HAYYHOH eSATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATH IPOCKTHYIO U
UCCIIEI0BATENILCKYIO JeITENbHOCTh MHUBU1YaIbHO U B
Ipymnme;

OBnajgeHue yHuBepcalbHbBIMU y4€OHBIMU
MIO3HABATEJIbHBIMU AEUCTBUSIMMU:

B) paboTa ¢ uHpopmMarueit:

BJIaJICTh HAaBbIKAMH MOJYy4EeHUsI HHPOPMALIUHU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIILHO

copMHUpOBaTh YMEHHS KPUTHYECKU OLICHUBATH
nHpopMaIio OMOJIOTHIECKOTO CONePKaHUS,
BKITIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HCTOYHHUKOB (CPEICTBA MaCCOBOM
UH(POpMAIINY, HAYYHO- TIOMYJISPHBIC
MaTepHalIbl); MHTEPIPETUPOBATH 3TUYCCKUE
aCITIEKThl COBPEMEHHBIX UCCIICIOBAHUI B
OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUU
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OCYILECTBIISATH MIOUCK, aHAIN3, CHCTEMATH3aLIUI0 U
UHTEPIpETALNIO HHPOPMALIUY PAa3TUYHBIX BHIIOB U (hOpM
NPEICTaBICHUS;

CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (OpMATaxX C yI€TOM
Ha3Ha4YeHUsS WHGOPMAITUU U 1IEJIEBOUM ayAUTOPUH, BEIOHpas
ONTUMAIIbHYIO (POPMY MIPEACTABICHHUS U BU3YaITH3AIIHN;
OLCHUBATb JOCTOBECPHOCTDL, ICTUTUMHOCTD I/IH(i)OpMaHI/II/I, €e
COOTBETCTBUC MMPABOBBIM B MOPAJIBHO-3TUYCCKHUM HOpMaMm;
WCTIONH30BaTh CPeACTBa MHPOPMAMOHHBIX
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH B pEIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBLIX U OPraHU3allMOHHBIX
3a/1a4 ¢ coOI0IeHNeM TpeOOBaHUM 3PrOHOMUKH, TEXHUKH
0€301acCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, MPABOBHIX U
ATHUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;
BJIQJIETh HaBBIKAMU PACIIO3HABAHUS U 3ALUTHI
nHpopManuu, nHGOPMAITMOHHOW 6€30MaACHOCTH JTMYHOCTH

1.4 Koan4ecTBO 4aCOB HA OCBOEHME MPOTrPAMMBI y4eOHOM AUCHUTIIMHBI:
MaKcUMallbHas yudeOHasi Harpy3ka ctyaeHta 144 wyaca, B ToM uyucie: oOsi3aTeibHas ayJauTOpHas ydeOHas Harpyska
ctynenTta 136 yacoB; caMmocTosITeNIbHASI BHEAYIUTOPHAS paboTa cTyAeHTa 4 yaca, KOHCYJIbTaluu — 4 yaca.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILIAHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BUAbI y4eOHOH padoThl

Bup yyeOHol padoThI

O0BEM B yacax

O0Bbém 00pa3oBaTeIbHOM MPOrPAMMBbI AUCHMIIHHBI 144
B T.u.

OcHOBHOE coep:kaHue 136
B T.4.

Teopemuueckoe obyueHue 92
IIpaxmuyeckue 3anamust 18
JlabopamopHhuvie 3ansamus 8
Ilpogpeccuonanvno — opuenmuposannoe cooeprcanue 18
Teopemuueckoe 06yuenue 6
IIpaxmuyeckue 3anamusi 12
CamocTosiTeqibHasi padoTa odyuaronierocsi (Bcero) 4
Koncyabranuu 4

IIpome:kyTouHast arTecTauust — AMp¢epeHUMPOBAHHBIH 32a4ET

22




2.2. TemaTH4ecKHH IJIaH U coiep:KaHMe y4eOHOM aucuunInubl « buosorus»

2.2. TEMATHYECKHUMU IIVIAH U COAEP KAHUE YYEBHOI'O IIPEJIMETA BUOJIOT'UA

Conep:xanne yueOHOro Marepuajia u (pOpMbl OPraHu3annu

HaumenoBaHue Oo0bem dopmupyemble
AESITeJIbHOCTH 00y4AK0IIMXCH
pa3aesioB U TeM 4acoB KOMIIeTEHIINH
1 2 3 4
Pa3nen 1. KiieTtka — cTpYKTYPHO-QYHKIMOHAJIbHAS €INHULA )KUBOT'0
Tema 1.1. Conep:xxanue yueOHOTro MaTepuaJsa 2 OK 02, OK 09
Bbuosiorus kak buonornst kak Hayka. CBs3pb OHOJIOTMHM C JPYTMMH HayKaMU: 2 JIP 9, 10, 12, 15,
HayKa omoxumusi, bnodusrka, OnoHuka, renoreorpadus u ap. Pors u mecto 24-26, 33
Oouonoruu B (POpMUPOBAHUU COBPEMEHHON HAay4YHOW KapTHUHBI MUpA.
3Hauenne Owuonornyeckux 3HaHui. Hctopus Ouwonoruu. 3HaueHue
[UTOJIOTUM JIJIi Pa3BUTHUsI OMOJOTHUU W TO3HAHWS TPUPOJBI. MeETOobI
IIUTOJIOTUU: MHKPOCKOIHS, Xpomatorpadus, siexkTpodopes, Mmeron
MEUEHBIX aTOMOB, U dhepeHnraIbHOe IICHTPUPYTHPOBAHUE, KYIbTYypa
KJICTOK.
Tema 1.2. Oomas | Coaeps:kanue y4eOHOro MaTepHaia 2 OK 02, OK 09
xapakrepucTuka | PasHooOpasme OmocucreM. Opranuszanus OHOJOTMYECKUX CHCTEM. JIP 9, 10, 12, 15,
KU3HU VpOBHM OpraHm3alMd OHOCHCTEM: MOJIEKYJISPHO-TEHETUUECKUIA, 2 24-26, 33
OPTraHOWIHO-KJIETOYHBIA, OPraHU3MEHHBIA, MOMYJISIIIHOHHO-BUI0BOM,
OPKOCUCTEMHBIM  (OWoreoneHoTH4eckuit), Ouochepusrii. Haykwu,
u3ydJaroniue OuoJIOoTMYeCKMe OOBEeKThI HA  Pa3HBIX  YPOBHSX
opranm3anuu >ku3HH. OOmas XapaKTepUCTUKa IKU3HU, CBOWCTBA
KUBBIX cucteM. [Iporiecchl, mpoucxoasmme B OMOCUCTEMax.
Tema 1.3. Conepxanue yueOHOro MaTepuaJia 12
BuoJioruuecku Xumudeckuii cocTaB KieTkd. HeopraHuueckue BeIeCTBa KIETKH, HX 2 OK 01, OK 02,
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Ba*KHbIC
XUMH4YECKHUE
COCANHCHUA

Ouosiorudeckas posib.

Opranudeckre BeleCTBa KIETKU. bHOIOrnuecKkue noJIuMepBl.

benku. Crtpykrypa u (QyHKUUM O€JIKOBOM MOJEKYIbl. DEpMEHTHI,
MIPUHLHAII UX JEHCTBHUS.

VYrneBoasl. buonornueckue GyHKIUH YTIIIE€BOIOB.

Jlununapr. OOwmmi 1uman crpoenus. ['mapodunbHO-TUAPOPOOHBIE
cBoiictBa. Kiaccuukauus nunuaoB. buonorudeckue GyHKIUH
munuaoB. AT®. Ctpoenuemonekynsl AT®. buonornueckue GyHkuuu
ATO.

IIpakTHYeckoe 3aHsTHE:

Nel. Ponb 0GenkoB, yIJIEBOJOB W JKMPOB B OpraHU3ME 4YeJOBEKa.
Butamunabsl 1 OMONOTMYECKHM AKTUBHBIE J00aBKH, MX 3HAUYCHHUE B
YKA3HU OpraHu3Ma 4ea0BeKa. [ umo- 1 aBUTaMUHO3bI UX TTOCIICICTBHUS.

JlaGopaTopHoe 3aHsATHE:

Neol. Karanmutuueckass akTUBHOCTH ¢epMeHTOB. [lelicTBue dhepMmeHTa
KaTaJjia3bl HANIEPEKHUCh BOJAOPOA.

OK 04, OK 09
JIP 9, 10, 12, 15, 24
- 26, 33

Tema 1.4.
CtpykTypHO-
dyHKuUMOHAIbLHASA
OpraHu3anus
KJIETOK

Coaep:kaHue y4e0HOT0 MaTepuaia

Kunerounas teopus (T. llIBann, M. IIneitnen, P. BupxoB). OcHoBHBIE
MOJIOKEHUS COBPEMEHHOM KIETOYHOM TEOpUM. THUIBI  KIETOK:
AyKapuoTHUYECKast U MIPOKapUOTUYECKASI. CpaBHuTeNbHAA
XapaKTEpUCTUKA KJIETOK DJYKapuoT (pacTUTENbHOW, >KUBOTHOM,
rpubHOi). CTpoeHUE MPOKAPUOTUIECKON KICTKH.

Oco0OeHHOCTH  CTpoeHUs  rerepoTpodHOl W aBTOTPOdHOMH
MPOKAPUOTUIECKUX KIIeTOK. CTpOoeHHUE TIa3MaTUYeCKOd MeMOpaHHBI.
TpaHcmopT BemiecTB yepe3 IUIa3MaTHYECKyI0 MeMOpaHy: MacCUBHBIN
Y aKTUBHBIN. DHIOLUTO3: MMHOLUTO3,

daromuro3. Dk3omuro3. (OO0o0NOYKa WMIM  KIETOYHAs  CTCHKA.
Crpykrypa HPYHKIIHH KJICTOYHOW CTCHKH PACTCHHM, TPHOOB.

[utommazma. [luto3omb. Ilutockener. OxHOMEMOpaHHBIE OPTraHOUIBI

OK 01, OK 02
OK 04, OK 09
JP 9, 10, 12, 15,
24-26, 33
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KJIeTku: sHpomnasmatudyeckas cerb (DIIC), ammapar T'onbmxu,
JU30COMBI, IEPOKCUCOMBI, BAKYOJIU PACTUTEIBHBIX KJIETOK. CTpoeHue u
(yHKIIMU OJTHOMEMOpAHHBIX OPraHOUJOB KIEeTKU. KIieTouHbIl COK.
Typrop.

[TonmyaBTOHOMHBIE OPraHOWIBl KJIETKH: MHUTOXOHAPHUH, TUIACTHU]IbBI:
XJIOPOIIACThI, XPOMOTLIACTHI, JICMKOIUIACTHI, UX CTPOEHUE U (YHKIIUH.
S nepHslif anmapat KJIETKH, CTPOSHUE U (PYyHKIIUH.

HememOpanHbie OpraHoujbl KJIETKH: PUOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN 1eHTp. OpraHouabl JBWKEHUS: PECHUYKU W SKTYTHKH.
Crpoenue u PyHKIIMU HEMEMOPaHHBIX OPTaHOWJIOB KJIETKH.

JlaGopaTopHoe 3aHsiTHE:

Ne2. Ctpoenue kieTku (pacTeHUE, JKUBOTHBIC, T'PHUOBI) U KJICTOYHBIC
BKJIIOUYCHHS (Kpaxmall, KAPOTHHOUIBI, XJIOPOILIACTHI, XPOMOILIACTHI).

Tema 1.5. Coaep:kaHue y4eOHOro MaTepuaia OK 01, OK 02, OK
CTpykTypHO- Ctpoenne  XpoMOCOM. XPOMOCOMHBIM  HabOp  KJETOK, 09, JIP 9, 10, 12,
(pyHKIMOHAIBLHBIE| TOMOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI, TarlIOUIHBIN 15, 24-26, 33
(pakTopsbI W JTUTIIOWTHBIA HaOOp.
HacaeacTtBeHHOCT | Hykneunossie kuciotsl. JJHK u PHK. CrpoeHue HYKIEHMHOBBIX
U kucinotT. Hykneoruael. KomieMeHTapHbIE a30THCTbIE OCHOBAHMSL.

ITpaBuiio Yapradda.

Crpykrypa JIHK — nBoitHas cnupanb. MeCTOHaXOXAEHUE U

ounonornueckue ynkuu JJHK. JIHK-skcnepTusa.

Buner PHK. ®ynkiun PHK B kiteTke.

IIpakTHYeckoe 3aHsiTHE:

Ne2. Pemenne 3amady Ha ONpeneNiEHUE TOCIEIOBATEIbHOCTH

HYKJICOTUJIOB.
Tema 1.6. Conep:kanue yue0HOro MaTepuajia OK 01, OK 02, OK
IIpoueccol Marpuunbiii  cunte3  JHK —  permnmukanms.  [IpuHnounsr 09.JIP 9, 10, 12, 15,

24-26, 33

MATPUYHOI'O perummkannu JIHK. Mexanusm pennmkannu JIHK. Penapanums
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CHHTE3a

JIHK  (mopemniexaTtuBHasi, TOCTpeIUieKaTuBHas).  Peakuuu
MaTpU4yHOro  cuHTe3a. [IpMHOMO  KOMIUIEMEHTApHOCTH B
peakusax matpuyHoro cunresa. JJHK u ressl.

I'eHernueckuil koA, €ro CBOWCTBA. TpaHCKpPUIILMS — MaTPUYHBIN
cunte3 PHK. Tpancnauus u e€ sranbl. YcioBus OMocuHTe3a Oerka.
Crpoenne 1-PHK u xogumpoBanue amMuHOKHCIOT. Poib pubocom B
OouocuHTe3e Oenka.

IIpakTHYeckoe 3aHsTHE:

Ne3. Pemenue 3aa4 Ha  OIPCACIICHUC IIOCIICAOBATCIbHOCTH
AMHWHOKHUCJIOT B MOJICKYJIC Oecnka.

Tema 1.7.
HekaeTrouHbie
(popMbI KH3HH

Conep:xkanue y4eOHOT0 MaTepuasa

Bupycel — HekneTouHble (OpPMBI KM3HU M OOJIUTATHBIE Mapa3UTHI.
CtrpoeHrne TPOCTBIX W CIOXKHBIX BHPYCOB, PETPOBUPYCOB,
O0aktepuodaro. Kuzuennsii 1ukn JIHK-comepkammux BuUpycos,
PHK-conepxamux BupycoB, 6akrepuodaros. BUUY, renatut yenopeka.
bakrepun. OOmast xapaktepuctuka. Ilonstue mramm. Bupycel u
OaKTEPHH:CXOJICTBA U PA3IAYUSL.

JlaGopaTopHoe 3aHsiTHE!

Ne3. BupycHble u OakrepuasibHble 3a0oneBanus. OOIIHMe MPUHIIUITHI
MCITIOJIb30BaHUS JIEKAPCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHUS
AHTUOMOTHKOB.

OK 02, OK 04, OK
09JIP 9, 10, 12, 15,
24-26, 33

Tema 1.8.

OOMeH BemiecTB U
npeBpaiieHne
JHEPrUHU B KJIeTKe

Conep:kanue yueOHOT0 MaTepuaja

AccuMUIIAIUA U TUCCUMIIAINS — JIBE CTOPOHBI MeTa0onu3ma. THrbl
oOMEHa BEMIeCTB: aBTOTPOGHBIN W TEeTepOTPODHBINA, a’pOOHBIA U
aHa’pPOOHBIN.

DHepreTuyueckoe obecneyeHue KieTku: npeBpamenne ATD B
oOMeHHBbIX mporeccax. DepMEHTAaTHUBHBIA  XapakTep peakuuit
KJIETOYHOTO METaboJIM3Ma.

N

IlepBUYHBIN CMHTE3 OPraHMYECKUX BEHIECTB B KieTke. [lmactuueckuii

OK 02, OK 09
JIP 9, 10, 12, 15,
24-26, 33
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oOMeH. dortocuHTe3. XeMOocHuHTEe3. AHA’pPOOHBIM HSHEPreTUYECKU
oOMeH. AHa’poOHbIe OpraHu3Mbl. bpoxkeHue, aBTOTPOPHBIA U
reTepoTpOGHbIN TUI MUTAHUS.

AHa’poOHBIE MUKPOOPTAaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTUU. DTaIlbl
AHEpreTuyecKkoro ooMeHa. I'nmukonus. buonorndyeckoe okuciaeHue, Uiu
KJICTOYHOE JbIXaHUE.

Tema 1.9. CopepxaHue y4e0HOro MaTepuaia 4 OK 02, OK 04, OK
Ku3He HHbIIi Krerounsrii iy, ero nepuoAsl U perysus. [lepuonbl nHTEpdhassl 2 09
IMKTKIETKH. ux ocobeHHoct. JuddepeHnuanus KIETKH U apecT KIETOYHOIrO JIP 9, 10, 12, 15,
Muros. Meiioz | K. Henenne knetku — Muto3. CTaguu MHUTO3a U MPOUCXOISIINE 24-26, 33
nporecchl. KapnokwHe3 W NHMTOKWMHE3. buonormdeckoe 3HaueHHE
MHUTO3a.
Meiio3 — peaykuMoHHOE JenieHue kietku. Ctaauu Mmeio3za. Meio3 — 2
OCHOBa MOJOBOr0 pa3MHOkeHHs. [loBegeHne xpomocoMm B Meio3e.
Kpoccunrosep. buonorudeckuii cmbicin Meio3za. DddekTsl merosa.
Meii03 B ®KHU3HEHHOM ITUKJIE OPTaHU3MOB.
Pa3znen 2. Ctpoenne u GQyHKIIHM OPraHU3Ma
Tema 2.1. Conepxanue y4e0HOr0 MaTepHaia 4 OK 02, OK 04, OK
Ctpoenne IIpodeccrnonaibHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 09
opraHusma OmHOKIIETOYHBIE OpraHU3MBbI. Kononuansueie OpraHU3MBbI. 2 JIP 9,10, 12, 15,
MHOTOKIIETOUHBIE OpraHu3Mbl. B3anMOCBsI3b 4yacTe€l MHOTOKJIETOYHOTO 24- 26, 33
opranusma. OyHKIuS.
Opransl W cucTeMbl OpraHoB. Amnmaparsl oprasHoB. I'omeocrta3
OpraHu3Ma 1 eromnoJiJIep>KaHne B MPOIIECCe KU3HEACSITEIbHOCTH.
Txkanu pacreHuii. TkaHH 2

OyHKIMOHAJIBHAS CHCTEMA OPraHOB.
KUBOTHBIX M 4enoBeka. Opranel pacteHuil. OpraHbl U CHCTEMBI
OpraHOB JKMBOTHBIX W 4YEJIOBEKA. 3HAUYEHUE OMOpPbI, JABUKEHUS,
MATAHUSA, [JBIXaHUs, TPAHCIOPTAa BELIECTB, BBIACICHUS, 3alUTHI.
3HavyeHUe TPOSIBICHUS Pa3APaKUMOCTH UPETYIISINU.
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Tema 2.2. ®opmbi | Cozep:xanue y4eGHOr0 MaTepuaa 6 OK 02, OK 09
PasMHOKEHHS IIpodecCHOHAILHO-OPHEHTHPOBAHHOE COIEP/KAHUE JIP 9, 10, 12, 15,
OpraHu3MoB ®opMbl  Pa3MHOXKEHHS ~ OpPraHM3MOB. becmonoe U momoBoe| 2 24-26, 33

pasMHOXkeHHe. Buabsl 0ecrnosioro pasMHOXKEHHsS: IPOCTOE JIeJICHUE

HaJBO€, TOYKOBAaHHWE, pPa3MHOKEHHUE CIOpaMH,  BETreTaTUBHOE 2

pa3MHOXeHHUE, pparMeHTanus, KiioHupoBanue. [lonosoe

pa3MHOXKEHHE.

IIpakTHyeckoe 3aHATHE

Ne 4. CpaBHeHue nporieccoB 6€Coaoro 1 noja0BOro pa3MHOXKEHUSI. 2
Tema 2.3. Coaepskanue yueOHOT0 MaTepuaia 4 OK 02, OK 04, OK
Omnrorenes 'ameTorenes y xuBOTHBIX. Crnepmartorene3 u ooreHe3. CTpoeHwue 2 09
JKMBOTHBIX U MOJIOBBIX KJIETOK. OIUJIONOTBOPEHHE W 3MOpPUOHANIBHOE pa3BUTHE JIP 9, 10, 12, 15,
qeJjioBeKa JKMBOTHBIX. 24-26, 33

[lapTenorenes. OmOpuoreHe3 (Ha mnpumepe JaHueTHuka). Craauu

smOpuorene3a. Poct u pa3Butue KUBOTHBIX. [locTamMOpuoHaNbHBIN

nepuoa. [Ipsmoe u HenpsiMoe pa3Butre. Pazputue ¢ meramopdo3oM y

0eCr03BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. Cranun

MOCTIMOPUOHAIBHOTO Pa3BUTHS Y )KHBOTHBIX M YEJIOBEKa.

Ilepronpl oHTOreHe3a yenoBeka. bruogornueckoe crapeHue U CMEpTh.

I'epoHTosOTHS.

IIpakTH4eckoe 3aHsATHE:

No5. BeisiBneHHE U ONMCAaHUE TPOLECCOB CXOACTBA 3apOAbIIIEH 2

4eJloBeKa M JAPYIMX II03BOHOYHBIX Kak JOKa3aTelbCTBa  MX

HBOJIFOLIMOHHOTO POJICTBA.
Tema 2.4. Conep:kanue yue0HOro MaTepuajia 2 OK 02, OK 04, OK
Onrorenes ["ameTtodut u ciopodut. PasmMHOKEeHNE U pa3BUTHE BOJAOPOCIIEH. 2 09
pacTreHui PazmHOXEeHME W pa3BuUTHE CHOPOBBIX pacTeHH. Pa3MHOXeHue u JZII 29é 1?(,);;, 12, 15,
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pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepuoarl oHTOreHe3a pacTeHUN.
KKP

Tema 2.5.
OcHOBHBIE
MOHATHS
TeHEeTHKH

Copep:xxanue yueOHOro MmaTepuaja

['eneTnka Kkak Hayka O HACJEICTBEHHOCTM MW HM3MEHYUBOCTHU
oprann3mMoB. OCHOBHBIE T€HETUYECKHE TOHSITUS U CUMBOJIBL [ '€H.
I'enotun. ®enoTtun. AIenbHbIE T'€Hbl. AJIBTEPHATUBHBIC MPU3HAKHU.
JIOMMHAaHTHBIA W  pPEUECCUMBHBIA TIpU3HAKUu. [omo3urora u
rerepo3urora. Yucras nuHus. [uOpuasl. OCHOBHBIE METOBI
T€HETUKHU: THOPUIOTOTUUECKUM, IUTOJOTHUYECKUE, MOJEKYJISIPHO-
reHETHUYECKHUE.

OK 02, OK 09
JIP 9, 10, 12, 15,
24-26, 33

Tema 2.6.
3aKOHOMEPHOCTH
HAacJIeI0BaAHUS

Conep:xkanue y4eOHOT0 MaTepuasa

»

3akoHOMepHOCTH  oOpa3zoBaHus TameT. 3akoHsl [. Mennens:
Monorubpunnoe ckpemuBanue. I[IpaBuiio nOMUHUpOBaHHS. 3aKOH
€AMHO00pa3usi MEPBOro IMOKOJEHUS. 3aKOH PACHICTUICHHS MPU3HAKOB.
[uTomornyecknue OCHOBHI MOHOTMOPHMIIHOTO CKpelnuBaHusi. ['umnotesa
YUCTOTHl rameT. AHanu3upymilee cKkpemuBanue. Jurubpumnoe
CKpellMBaHWE. 3aKOH HE3aBUCUMOIO HACJEAOBaHUA IPU3HAKOB.
[TonurnGpuiHOE HAaClIeJOBAaHUE U €r0 3aKOHOMEPHOCTH.

IpodeccnoHaTbHO-OPUEHTHPOBAHHOE COAEPKAHUE MPAKTHYECKOT0
3aHATHIL:

No6. Pemienue 3ajau Ha OMNpeneiCeHUE BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJICJICTBCHHBIX IPHU3HAKOB IPH MOHO-, JIH-, IOJUTHOPHUIHOM H
AHUIM3UPYIOIIEM  CKPEIIMBAHUM Yy  YEJIIOBEKA,  COCTABJICHHUE
TEHOTUITHYECKUX CXEM CKPEIIMBAHMUS.

OK 02, OK 04, OK
09

JIP 9, 10, 12, 15,
24-26, 33

Tema 2.7.
B3aumopaeiicTBue
T€HOB

Conep:xanue yueOHOT0 MaTepuaja

I'enoTun kak nenoctHas cucteMa. MHOXKECTBEHHOE JAEHCTBUE T'€HOB Y
yenoBeka. [Inerorponus. MHOXeCTBEHHBIN aiuienu3M. B3aumoneicreue
aJUIeNIbHBIX T€HOB y 4YenoBeka. KomomuHupoBaHue. BzaumopmeinicTBue
HEaJUIENIbHBIX TE€HOB Yy 4enoBeka. KoMIeMeHTapHOCTh. NuCTas.

N

OK 01, OK 02, OK
09

JIP 9, 10, 12, 15,
24-26, 33
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ITonumepusi.

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJEP:KAHUE NPAKTHYECKOe

3aHATHE:

No7. Pemienue 3amay Ha ompeaesieHue BEPOATHOCTH BO3HUKHOBEHUSA
HACJICICTBCHHBIX MPU3HAKOB MPU PA3IUYHBIX TUMAX B3aUMOJICHCTBUS
T€HOB Y YEJIOBEKA, COCTABJIEHNE T€HOTUITUYECKUX CXEM CKPEIMBAHUS.

Tema 2.8. ConepaHue y4e0HOro MaTepuaJa OK 01, OK 02, OK
CuenyieHHoe 3akonsl T. Moprana. CuernsieHHOe HacjeA0BaHUe I'eHOB, HapyUIEHUE 09
HacJIeJOBaHue CIEIJIEHUs. XPOMOCOMHAsl TEOPHUsl HACIECTBEHHOCTH. [ eHeTnIeckoe JIP 9, 10, 12, 15,
NPU3HAKOB KapTupoBaHHe XpoMmocoM. Hcrnosb3oBaHME KpPOCCHMHIOBEpa IS 24-26, 33
COCTaBJICHUS T€HETHYECKUX KapT XPOMOCOM.
IIpodeccHoHAIBLHO-OPHEHTUPOBAHHOE COAEPKAHME NMPAKTHYECKOIO
3aHATHSA:
No8. Pemienue 3aau Ha OMNpe/ieICHUE BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJIECTBEHHBIX IIPU3HAKOB MPH CLENJIECHHOM HAacCIEIOBaHUU Y
YEJI0BEKA, COCTABJIEHUE T€HOTUITHYECKUX CXEM CKPEIIMBaHUSI.
Tema 2.9. Conepxanue y4e0HOr0 MaTepHaia OK 01, OK 02, OK

I'eneTnka mojia

XPpOMOCOMHBIM MEXAHU3M OIPEJEIICHUS 110a. AyTOCOMBI U MOJOBbIE
XpOMOCOMBI. ['OMOraMeTHbIi U rereporamMeTHbid noiu. ['eHetndeckas
CTPYKTypa TOJIOBBIX XpoMocoM. HacnenoBanue  IpU3HAKOB,
CUEIJIEHHBIX C MOJIOM.

09
JP 9, 10, 12, 15,
24-26, 33

Tema 2.10.
I'eneTuka
YyeJI0BeKa

Conep:kanue yueOHOT0 MaTepuaja

Kapuotun 4yenoBeka. MeToapl uU3y4eHMsT TEHETUKH YEJIOBEKA:
reHeaJorn4eCcKum, OJIM3HEIOBBIM, LIUTOTCHETUYECKHUM,
OMOXMMHWYECKUN, TOIMYJISAIMOHHO-CTaTUCTHYEeCKU. HaciencTBeHHbIC
3a00JIEBaHUS YEIIOBEKA.

I'ennble u  XpomMocomMHbIe  OoJie3HM  4yenoBeka. bone3snu ¢
HACJICJICTBEHHON MPEaApacionoXEeHHOCThI0. 3HAYEHHE MEIUIIMHCKOM
T€HETUKU B MPEAOTBPAILCHUU U JICUCHUH TC€HETUYECKUX 3a00JeBaHUM

OK 01, OK 02, OK
09,

JIP 9, 10, 12, 15,
24-26, 33
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YCJIOBCKA.

IIpakTHyeckoe 3aHsATHE

No9. Pemienue 3afay Ha ONpEAECICHHUE BEPOSTHOCTH BO3HUKHOBEHMS
HACJICJCTBEHHBIX  INPU3HAKOB, HCIOJB3YyS  METOJbl  TCHETHKH,
COCTaBJICHUE F€HOTUTTMYECKUX CXEM CKPEIIMBAHUSI.

Tema 2.11.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

Copep:kanue yueOHOT0 MaTepuaja

B3aumopelictBue reHoTuna u cpeanl npu GopMupoBanuu GHEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCcTBEHHbIE U  KOJIMYECTBEHHBIE
pU3HAKHU. Bupr W3MEHUYHMBOCTH: HacJICJICTBEHHAs u
HEHACJIEJCTBEHHAs. 3AKOH TOMOJIOTUYECKUX PAOB B HACIEICTBEHHOM
N3MEHUYUBOCTH (H.X. Basuios). MoaudukanuoHHas, WA
dbeHoTUnUIecKass U3MEHYUBOCTh. Poib cpeabl B MOIU(PUKAIIMOHHOM
n3MeHunBOoCTH. Hopma peakuuu npuszHaka. BapuanuoHHBIA psx U
BapuallMOHHAs  KpuBas.  XapaKTepUCTHKA  MOJIU(DHUKAIIMOHHOM
M3MEHUYHNBOCTH

HacnencrBennad, WA reHOTUIuYecKas W3MEHUYHNBOCTb.
KomOuHaTHBHASI NUBMEHUYUBOCTh. MyTallmoOHHAss U3MEHUYHNBOCTh. BHIbI
MYyTalMi: IreHHBIC, XpPOMOCOMHBIE,  T€HOMHBIE. [TpyuuuHbI
BO3HUKHOBEHUSI MYTAIU.

IIpakTH4yeckoe 3aHsITHE

Nel0. Ananu3 ¢peHOTHINYEeCKOM N3MEHYHUBOCTH.

OK 01, OK 02

OK 04, OK 09

JIP 9, 10, 12, 15,
24-26, 33

Tema 2.12.
Cenexnus
OpPraHu3MoB

Conep:kanue yueOHOT0 MaTepuaja

N

Cenexius Kak Hayka. MeToabl CeIeKIMOHHOW paboThl. ['eTepo3uc u
ero IIPUYHHBI. HckyccTBEHHBIN oTOop: MAaCCOBBIN 51
WHIUBUAYabHBIA. OTambl KoMOWHanuoHHOM cenekuuu. Copr,
opoja, ITaMM.

ANTOpPUTMBI pEHNICHHE 3a/Ja4 Ha ONPEICICHUE BO3MOMXKHOTO
BO3HMKHOBEHUS HACJEICTBEHHBIX IIPU3HAKOB II0 CEJIEKLIHH,
COCTAaBJICHUE TEHOTUIMUYECKUX CXEM CKPEIIMBAHUSI.

OK 01, OK 02, OK
09

JIP 9, 10, 12, 15,
24-26, 33
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Pa3nen 3. Teopust 3Bos1I0OIIUM

Tema 3.1.
HUcropus
3BOJIIOLIMOHHOI 0
y4eHu s

Copep:xxanue yueOHOT0 MmaTepuasa

IlepBpie  SBONIOLMOHHBIE  KOHIENUWHU.  ['pagyanuctuyeckas
sBomononHas koHuenmus JK.b. Jlamapka. [IBuxymiue Cuiibl
somonuu. Kpeanumonusm u  TpancpopmusMm. Cucremaruka K.
Jlunues u e€ 3HaueHue aJi1 GOPMHUPOBAHUS WU SBOJIOLIUU
[Ipennochliku BO3HUKHOBEHHUS JapBUHHM3MA. OBOJIIOLMUS BHUAOB B
IpUPOJE.

boprba 3a cymecrBoBanue. EctectBeHHBI oTOOp. JluBepreHuus
MPU3HAKOB U BUJI00Opa30OBaHHUE. OcHOBHBIE MOJI0KEHUSA
cunretTnyeckoil teopum sBositouuu (CT3I). Ponb »BOMIOIMOHHOMN
TeopuH B HOPMUPOBAHUN HAYYHON KapTHUHBI MUPA.

OK 02, OK 04, OK
09

JIP 9, 10, 12, 15,
24-26, 33

Tema 3.2.
Muxpo3Bosirouns

Conep:xxanmne y4eOHOT0 MaTepuasa

MUKpPO3BOJIIOIMS M MAKpPOA3BOJIOLHMS KaK 3Tambl 3BOJOLUOHHOIO
npolecca. ['@HeTHYeCKWe OCHOBBI  3BOJIONUU. MyTanmuu W
KOMOMHAIIMM  KaK  dJEMEHTapHBIA HBOJIOLNMOHHBIA  MaTepHall.
[Tonynsius Kak 31€eMEHTapHas €UHULIA YBOIIOLUUHA. J{BUKYIIIHE CUIIBI
(pakropsl) sBOMIONMUA. MyYTallMOHHBIM TpoIleCC U KOMOMHATHBHAS
W3MEHYUBOCTh. Murparus. M3onsauust momynsiuii: reorpadudeckast
(TmpocTpaHCTBEHHAs), OunoJstoruuecKas (penpoIyKTUBHAS).
EctecTtBenHsbIit 0TO0Op — Hampapisitomuid akrop sBosronuu. boprda
3a CyIIEeCTBOBAaHME KaK MEXaHU3M JIEHCTBUS €CTECTBEHHOTO 0TOOpA B
MOMYJISIIUSX.

Bun u ero xputepuu (NIpU3HAKH).
PE3yIABTaTMUKPOIBOJIOIUU.

BunoobpazoBanue Kkak

N

OK 02, OK 09
JIP 9, 10, 12, 15,
24-26, 33

Tema 3.3.
Makpo3Bojirouus

Conep:kanue yueOHOT0 MaTepuaja

MakposBomtonusi. @opMbl U OCHOBHBIE HAIPaBIEHUS MaKpPOIBOIIOLUU
(A.H. Cesepuon). Ilytu pgocTuxkeHus OHOJOIMYECKOro Mporpecca:
apomopdo3, uanoaaanTanus, odmas aereHepanus. Metoasl U3ydeHus

OK 02, OK 09
JIP 9, 10, 12, 15,
24-26, 33
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MaKpO3BOJFOIIHH.

3akoH  3apoasimieBoro  cxoactBa  (3akon K.  bopa).
buorenernueckuit 3akoH (O. I['ekkensn, ®. Mromnep). OO6mme
3aKOHOMEPHOCTH (ITpaBUJIa) SBOJIOIINH.

Tema 3.4.
Bo3zuukHoBeHME U
pa3BUTHE JKU3HHU

Conep:xkanune yueOHOTr0 MmaTepuaJja

I'unotessl u TCOpPUN BO3HUKHOBCHUA KMU3HU Ha 3emiie: KpCallnOHH3M,
CaMOITPOU3BOJIBHOC (CHOHT&HHO@) 3apOXKACHHUC, CTAaIUOHAPHOC

OK 02, OK 04, OK
09 JIP 9, 10, 12, 15,
24-26, 33

Ha3emuie COCTOsIHUE, MTaHCIIepMus, Onomod3. Hadano oprannueckoil SBOJTIOIHH.

[TosiBieHHE TEPBBIX KJIETOK. DBOJIONMS MeTaboau3Ma. DBOJIIOIHUS

nepBbIX KiIeToK. [IpokapuoTel W 3ykapuoTel. IIpoucxoxaeHue

MHOTOKJICTOYHBIX OpPraHU3MOB. BO3HWKHOBCHHE OCHOBHBIX IIapPCTB

AYKapHOT.

OCHOBHBIC YEpPTHI SBOJIIOIHMH PACTUTEIBLHOTO MHpa. OCHOBHBIE

YepThl HBOJTIOIMMKUBOTHOTO MHUPA.
Tema 3.5. Conepxanue y4e0HOr0 MaTepHaia OK 02, OK 04, OK
IIpoucxoxaenne | AHTporojorus — Hayka o yenoBeke. CHCTEMaTHYECKOE TOJIOKEHUE gg_gg %,310, 12, 15,
yeJIoBeKa — yesioBeka. CXOACTBO 4enoBeKa C KMBOTHBIMH. OTIHYMS 4YeIOBEKA OT ’
AHTPOIIOTeHe3 KUBOTHBIX. [IpIMOXOXKJCHHE U KOMIUIEKC CBSI3aHHBIX C HUM

NpU3HAKOB. Pa3BUTHE TOJNOBHOTO MO3ra M BTOPOM CHTHAJIbHOM
cuctembl. COOTHOIIIEHHE OMOIIOTMYECKUX U COIHUATBHBIX (DAKTOPOB B
aAHTPOIIOTEHE3E.

OCHOBHBIE CTaIMM aHTPONOTeHe3a. /[pUONUTEKN — MPEIKH YeIOBEKa

U 4YeIOBEKOOOpa3HbIX 00e3bsH. [IpoToaHTpom — mNpeAlecTBEHHUK

yejnoBeKa. ApxaHTpon — JApeBHeWmuil 4enoBek. [lameoanTponm —

JIPEBHUMN YETIOBEK.

HeoanTtponm —  4enoBEeK  COBPEMEHHOIO  THUIA.  DBOJIOLMSA

COBpEeMEHHOTO uenoBeka. UemoBeueckne pacbl. OCHOBHBIE OOJBITHE

pachr: eBponieouaHass  (eBpasuiickas), HETPO-aBCTPAIIOUIHAS

(7KBaTOpHUaIbHas), MOHTOJIOMAHAsS (a3UATCKO- aMepHUKaHCcKas). Bpems
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1 MECTO BO3BHMKHOBEHHS YEJIOBEYCCKUX pac. EMMHCTBO YeioBeYeCKUX
pac.

HpaKTquCKOG 3aHATHC

Nell. Bpems u mnyru pacceineHds 4YeJIOBEKa [0 IUIaHETE.
ITpucnocobneHne 4eaoBeka K pa3HbIM YCJIOBUSIM CPEJBL.

Pa3gea 4. Dkosorus

Tema 4.1. Cojep:kaHue y4eOHOro MaTepuaia 4 OK 01, OK 07
Okonornueckne | Cpenbl OOWTAaHMSA  OPraHM3MOB:  BOJHAS, HA3e€MHO-BO3IYIIHAS, 2 JIP 9, 10, 12, 15,
(aKTOPBI M CpeabI| MOYBEHHAS, BHYTPHOPraHU3MeHHas. PU3HKO-XUMHUECKHE 0OCOOCHHOCTH 2 24-26, 33
KU3HU cpen obutaHus opraHu3MoB. [IprcmocoOneHusT OpraHu3MOB K JKH3HH B

pasubix cpenax. llonarue skonorumyeckoro dakropa. Knaccudukanus

skosnorudeckux Qakropos. IlpaBuno munumyma HO. Jlubuxa. 3akon

tonepantHocTH B. Illendopna.
Tema 4.2. Coaep:kaHue y4eOHOro MaTepuaia 4 OK 01, OK 02
IMonyJasiuus, DKOJIOrMYecKas XapakTEepUCTUKA BUAA M HOMYJISLHMU. JKOJIOTHYECKas 2 OK 07, OK 09
coodurecTBa, HUIIA  BUAA.  OKOJIOTMYECKHE  XAPAKTEPUCTUKH  TOIYJISIIUU. JIP 9, 10, 12, 15,
IKOCUCTEMBbI CoobOmiectBa u 3kocucTeMbl. buorieno3 u ero crpykrypa (B.H. 24-26, 33

CykaueB). Csizu Mexay opranusmMamu B OuorieHose. CTpyKTypHbIE

KOMIIOHEHTBl 3KOCHUCTEMBI: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLIEHTHI.

KpyroBopot BemiecTB M MOTOK IHEPTrUU B dKOCUCTeME. Tpoduueckue

YpOBHU. AHTPOTNOTEHHBIE 3KOCHUCTEMBI. ATpPO’KOCUCTEMBI. OTInyus

arpo3KOCHCTEM OT OHOreoLeH030B. YpOo3kocucteMbl. (OCHOBHBIE

KOMIIOHEHTHI YPOOIKOCHUCTEM.

IIpakTHYeckoe 3aHsATHE

Nel2. Tpodwudaeckue nenu u cetu. OCHOBHBIE ITOKA3aTEIIN YKOCUCTEMEI. 2

DKOJIOrMYeCcKUe MUPAMHUIbI YHCEIL.
Tema 4.3. Conep:kanue yue0HOro MaTepuasia 2 OK 01, OK 02,
buocpepa - Bbuocdepa — xuBas o0osouka 3emin. PasBuTHE NpEICTaBIEHHH O 2 OK 07, OK 09
rjodajnbHasn ouocepe B Tpymax B.M. Bepnaackoro. O6nactu O6mocdepbl u e
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IKOJIOrHYecKas cocTaB. JKuBoe BeniecTBo 6uocdepsl u ero pyHKIuu JIP 9, 10, 12, 15,
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHUs 6uochepsl. OcobeHHocTH OGuochepbl 24-26, 33

KaK TJI00aTbHON DKOCUCTEMBI. J[MHaMHUUYecKkoe paBHOBECHE B Onocdepe.

PurmMuunocTh siBeHnii B Omocepe. KpyroBopoTel BemiecTts U

OMOTr€OXUMHUYECKUE ITHKITHI.

['moGasbHBIE DKOJIOTHYECKHE TMPOOJIEMBbI COBPEMEHHOCTH W TMYTH HX

pEIICHMS.
Tema 4.4. Cojep:kaHue y4eOHOro MaTepuaia 4 OK 01, OK 02
Bausinmue AHTpoOIOreHHble BO3JEHCTBUS Ha Ouocdepy. 3arps3HeHuss Kak BUJ 2 OK 04, OK 07, OK
AHTPOMOreHHbIX AHTPOIIOTEHHOTO BO3IEUCTBUS (xumuueckoe, buzuveckoe, 09 JIP 9, 10, 12, 15,
¢haxTopoB Ha OMOJOTUYECKOE,  OTXOAbl  TPOU3BOJACTBA U TNOTpPEOJICHHS). 24-26, 33
onocepy AHTpoOIOreHHble BO3JeHCTBUA Ha atMocdepy. BoznelictBus Ha

rugpochepy (3arpsA3HCHHS W WX HMCTOYHUKH, WMCTOIICHUS BOJ).

BoznetictBust Ha smrocdepy (merpamanus IMOYBBI, BO3ICHCTBUE HA

rOpHbIE  TOpOjAa, HeApa). AHTpPOINOreHHBbIE  BO3JCUCTBUA  Ha

ouotuyeckue cooOmiecTBa (Jieca W pacTUTENbHBIE COOOIECTBa,

YKUBOTHBIN MUD).

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE MPAKTHYECKOE 3aHATHE:

Nel3. PemieHne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN IO 2

COXPAHEHUIO MPUPOIHBIX PECYPCOB.
Tema 4.5. Cojep:kanue y4eOHOro MaTepHaia 4 OK 02, OK 04
Bausinue 3m0poBbe M €ro coctapisgwommue. DaKTOpbl, IOJOXKHUTEIBHO M 2 OK 07, OK 09
COLMAJIbHO- OTPULIATEJIBHO BIIMSIOIIME HA OpPraHu3M 4YeloBeKa. BpenHsie JIP 9, 10, 12, 15,
JKOJIOTHYEeCKHX MIPUBBIUKK: TOCIENCTBUS U mpoduiakTuka. [Ipobiema TeXHOTEHHBIX 24-26, 33
(¢akTopos Ha BO3JICHCTBUI Ha 300pOBbE 4YEJOBEKAa (PIEKTPOMArHUTHBIE TIOJIS,
310POBbE OBbITOBass XUMHMS, U3OBITOYHBIC IIYMBI, paauamus U T.1.). AJanTainus
YyeJioBeKa OpraHu3Ma 4ejioBeKa K (pakTopaM OKpYKaroImel Cpebl.

3aH_II/ITHBIe MCXaHHN3MbI YCJIOBCKA.

paboTOCIIOCOOHOCTD.

OpraHusma 310poBbE U
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JlaGoparopHasi padora:

Ned, Biiusgane abuoTudyeckux (pakToOpoB HA YEJIOBEKA. 2
Tema 5.1. Cojep:kaHue y4eOHOro MaTepuaia 4 OK 01, OK 02
buorexnonorum B | buotexHonorus kak Hayka v mpou3BoicTBO. OCHOBHbBIE HANpaBIEHUS 2 OK 04, OK 09
JKM3HHU KaXKI0I0 COBpPEMEHHON OuoTexXHOJOruu. Metoabl OnoTexHoJoTuu. OOBEKTHI JIP 9, 10, 12, 15,

OMOTEXHOJOTUHM. OTHKAa OHOTEXHOJOTHMYECKUX U TEHETUUYECKUX 24-26, 33

skciepuMeHTOB. [IpaBuia moucka W aHamu3a OMOIKOJIOTHYECKOU

nHpopMaMK W3 PaA3TUYHBIX HCTOYHUKOB (HaydyHass W Yy4yeOHO-

Hay4yHasi JIUTepatypa, CpelICcTBa MaccoBOM uHMOpPMAILNK, CETh

WNnurtepuer u npyrue). KKP.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE MPAKTHYECKOE 3aHATHE:

Nol4. Keiicel Ha aHanu3 MHQPOPMAIIMU O HAYYHBIX JOCTHXKCHUSX B 2

00JTaCTH  TEHETHMYECKUX TEXHOJIOTHHM, KJIETOYHON WH)XCHEpPUH,

MUIIEBBIX ~ OMOTEXHOJOTWM. 3amura  Kekdca:  MpeJCTaBIICHHE

PE3YNIBTATOB pEIECHUsS] KeMCOB (BBICTYIJICHUE C TIPE3EHTAINEH ).

Tema 5.2.1. BUOTeXHOJIOTMH B MeIMLIMHE
Tema 5.2.1. Cojep:kanue y4eOHOro MaTepHaia 2 OK 01, OK 09
Buorexnogorun B | IlpakTHyeckoe 3aHATHE OK 04
MeIUIHE U Nel5. Pazputne OMOTEXHOJIOTHI B 00JIaCTH MEIUIIUHBI U TPUMEHCHHE 2 JIP 9, 10, 12, 15,
dbapmanun X B )KU3HU YeJIOBEKa. 24-26, 33

Pa3nen 6. Buodkosornyeckue uccjie10BaHusA
Tema 6.1. Conepxanue y4e0HOr0 MaTepHaia 4 OK 01, OK 02
OCHOBHBIE Hayunbiit MeTox. MeToibl GHOIKOIIOTHIECKHX MCCIIEI0BAHUIN: TIOJIEBEIE, 2 OK 04, OK 07, OK
MeTOAbI nabopaTopHble, OKCIIEpUMEHTadbHble. MOHHUTOPHHT  OKpY’KaroIien 09
O0MO3KOJIOTMYECKHU | CPEJIbI: JIOKATbHBIN, PErHOHATBHBIN U TJI00aTHHBIN. JIP 9, 10, 12, 15,
X HCCJIe0BaHUI 24-26, 33

JAuddepenunpoBaHHbIN 3a4eT 2

HUtoro 136

36




3. YCJIOBUA PEAJIMBALIAUA ITPOI'PAMMBI JUCIHUAITIMHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MaTEPHAIBHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzarnust mporpaMMbl AUCIUTUIMHBI TpeOyeT HaMu4uus yueOHOro kabuHeta «bruomorum»
O6opynoBaHue yuyeOHOTO KaOMHETa:

- TOCAIOYHBIE MECTa TI0 KOJMYECTBY 00YyJarOIINXCS;

- pabodee MECTO MperoaaBaTers;

- IEMOHCTPAIIMOHHBIN CTO;

- KOMIUIEKT Y4eOHO-METOIUYECKUX TOCOOUH 10 6Mooruu (TabJInLbl, IEKTPOHHBIE TTOCOOUS, TEIEBU30P)
- nrabopaTopHoe 00opynoBaHKre (MUKPOCKOI U MUKpompenapatsl, moaenb JJHK, repbapuit)
brubnuoTeuHblil 371€KTPOHHBIA YMTAIBHBIN 3aJ1 C IOCTYIIOM K 3JIEKTPOHHBIM pecypcaM OMOIMOTEK CTpaHbl U MUDA.
ObopynoBaHre MacTepCKOl 1 paboYnX MECT MacCTepPCKO:

Hanwune mactepckux u maboparopuii He TpeOyeTcs.

3.2. [lepevyeHnb y4eOHO-METOAUYECKOH JTUTEPATYPHI

3.2.1 OcHOBHBIE JIEKTPOHHbIE U3JaAHUS

3axapoB, B. b. buonorus : yueonuk mius 10-11 kimaccoB o0meo0pa3oBaTeIbHBIX OpraHu3aiuil : 6a3oBbiii ypoBeHb / B. b.
3axapoB, H. . Pomanoga, E. T. 3axapona; moa pea. E. A. KpukcyHnoBa. - Mocksa : Pycckoe cioBo - yueOnuk, 2021. - 352 c.
(®I'OC. NUnnosarmonnas mkoua) - ISBN 978-5-533-01425-0. - Tekcer : anektponnsiit // DBC"KoncynbTant cTyaenrta : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785533014250.

brosiorus: y4eOHMK W MPaKTUKYM JUIs CpeIHero mnpodeccruoHanbHOro ooOpaszoBanus / B. H. Speirmn [m ap.]; mon
penakimerr B. H. fApeirmna. — 2-¢ m3a. — Mocksa: UzmatensctBo [Opaitit, 2020. — 378 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-09603-3.
— Texct: anextponnsiii // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/450740

3.2.2 JlonoTHUTEJIbHbIE HCTOYHUKH
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Ooyxos, JI. K. buonorus: xietku u TKaHu: ydyeOHOE MOCOOHe sl cpenHero npodeccuonanbHoro odpasosanus / JI. K.
O6yxoB, B. H. KupunenkoBa. — 3-¢ u3a., mepepad, u gon. — MockBa: UzgatensctBo HOpaiit, 2020. — 358 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekct: anexktponnsii / OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/455320

HaxaeBa, B. W. buonorus: reneruka. [lpaktudeckuii Kypc: ydeOHOe mocoOue sl cpeaHero mnpodeccroHaIbHOTO
obpazoanus / B. W. HaxaeBa. — 2-e u3z., mepepadb, u gom. — Mocksa: MzpatensctBo IOpaiit, 2020. — 276 c. —
(ITpodeccuonanpuoe odpazoBanue). — ISBN 978-5- 534-07034-7. — Texkcrt: anexrponnsiii // DBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/455122

BacunbeB, A. A. MemunuHckas u Owonormueckas Qu3nka. TecToBble 3alaHus: ydeOHOe Tmocobue IUIsl CPeIHEro
npodeccronaabHoro oopazosanus / A. A. BacunseB. — 2-e u3j., uctp, u gon. — Mocksa: M3patensctBo Opaiit, 2020. — 189
c. — (IIpodeccronanproe oopazoBanune). — ISBN 978-5-534-10177-5. — Texkcr: anekrponnsiii // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/456463

Ilepeyenbr MH(OPMALMOHHBIX TEXHOJOTHil, HCMOJb3YEeMbIX NPH OCYHIECTBJICHHUH 00pa30BATEJIBLHOr0 Mpouecca 1o
AUCHUIUIMHE, BKIYAs MepedyeHb MPOrpaMMHOro obdecrnedeHusi, NpodeccuoHAIBHBIX 043 JAHHBIX U MH(OPMAIMOHHBIX
pecypcoB cetu UHTEepHET

No  HaummeHoBaHue
I1/11
1. Onepanvionnas cucrema Microsoft Windows

2. JIuneH3noHHOE MporpaMMHOe obecriedeHre u 0a3bl TaHHBIX:

Microsoft WINHOME 10 Russian Academic OLP ILicense Cyb6nunen3uonnsiii qoroBop Ne 67307590 ot 31.08.2018
OeccpOoUHbIi)

Google Chrome (Cso6oano pacmipoctpansemoe [10),

AnTtuBupycHas nporpamma ESET Endpoind Security (munensuss ESET NOD32 Smart Security Business Edition).

3.  [CIIC «I"apanty»: http://www.garant.ru/

DeKTpoHHO-0nOMoTeyHas cucreMa FOpaiT https://urait.ru/
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DNeKTpOHHO-0MOIMoTeuHas cuctema «KOHCyabTaHT CTyI€HTa»
https://www.studentlibrary.ru

ABTOMaTHU3UPOBAaHHAS CUCTEMa, Ha TiaTdhopme HHPOPMAIIMOHHONW 000JIOYKH MopTaja

InStudy https://dist.fknz.ru/

EnnHoe okHO nocTyna kK nHpOpMaIMOHHBIM pecypcam: hitp://window.edu.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA ANCIHUIIVIMHBI « BUOJIOI US1»

Oo0masn Tema/Pa3znen THun oeHOYHBIX MepONPUATHIA
KOMMETEHIHSA
Paspnen 1. Kinerka — cTpyKTYypHO-(pDYyHKIIMOHAJIBHASA
eIMHULIA KMBOT0

OK 02 Tema Ne 1.1 buosiorus kak Hayka 3anojaHeHue TabauLbl ¢ YKa3aHUEM METOJ0B MUKPOCKOTIMPOBAHUS
C MIX IOCTOMHCTBAMH U HEIOCTATKAMHU.
3amosiHeHne TabaHIbl «BKiIam y4eHbIX B pa3BUTHE OUOJIOTHI.

OK 02 Tema 1.2 O6mmas xapakTepuCcTUKa KU3HU 3anojgHeHue CpaBHUTEIBLHOM TaOJINIIBI CXOJICTBA U Pa3INUMM
YKUBOTO M HEXKHUBOTO.

OK 01 Tema 1.3 buonormuecku BaxHble xumuyeckue | DpoHTAIBHBIN OMpOC.

OK 02 COEIMHEHUSI [ToaroroBka yCTHBIX COOOIIEHUH C TIPE3EHTAIUEH .

OK 04 Breimonnenne u 3ammra JgabopaTopHbIX pabor «OmnpeneneHue
BuTtamuHa C B IPOAYKTax MUTAHUS»
«I"'mapoduiibHO — ruIPOoPOOHBIE CBOMCTBA JTUITHIOBY.

OK 01 Tema 1.4 CrpykrypHO-hyHKIIMOHATRHAs | O1leHuBaeMasi JUCKYCCHSI TI0 BOIIPOCaM JICKITUH.

OK 02 XapaKTEPUCTHKA KICTKH Pa3paboTka MEHTaJIBHON KapThl MO KJIAacCU(PHUKAIMKM KIETOK U HX

OK 04 CTPOCHHMIO Ha TPO- M DYKAPUOTUUYECKHX M IO IapCTBaM B MUHU
rpymnmax.
Brimonnenue u 3anmra 1abopaTopHbIX padoT: «CTpoeHHe KIETKH
(pacTeHus, )KUBOTHBIC, TPHOBI) M KJICTOYHBIC BKIIFOUCHHS (Kpaxmall,
KapOTHHOMU/IBI, XJIOPOILIACTHI, XPOMOILIACTHI ).
[Tpaktuueckoe 3ansaTue. llpencraBieHue YCTHBIX COOOIICHHH ¢
pe3eHTalMel, TMOATOTOBICHHBIX [0 TMEPEYHI0 HMCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEIOoAaBaTeNeM.

OK 01 Tema 1.5 CrpykrypHOo-yHKIIMOHANBHBIE (akTopsl | DpOHTATBHBIN OMPOC.

OK 02 HAaCJIEeACTBEHHOCTH PazpaboTka riaoccapusi.

Pemenune 3aJa4 Ha OIIPCACIICHUC oCJIICA0BAaTCIbHOCTH
HYKJICOTUAOB, AMHWHOKHCJIOT B HOPME H B CJlIyda€ H3MCHCHUS
MOCJICA0BATCIIbHOCTU HYKJICOTHUIOB I[HK
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OK 01

Tema 1.6 [Ipouieccel MaTpUYHOrO CUHTE3A

OpOHTAIBHBIN OIIPOC.

OK 02 Tect «IIpomeccbl MATPUYHOTO CHHTE3a.
Pemenne 3amau Ha  ompeleNeHHE — TOCIEI0BATEIbHOCTHU
aMUHOKHCIIOT B MOJIEKYJIE OerKa .
Pemenne 3amau Ha  OmpeleNeHHE  TOCJIEI0BATEIbHOCTH
aMUHOKHCIIOT B MOJIEKyJe Oeiaka B ciay4ae HW3MEHEHUS
nocneaoBaresbHOCTH HykieoTuoB JHK.

OK 02 Tema 1.7 HekieTounsie (GopMbI )KU3HH ®DpoHTAIBHBIH OIIPOC.

OK 04 [ToaroroBka yCTHBIX COOOIIEHUN C TIpe3CHTAlMe (BUPYCHBIE W
OakTepuanbHbie 3a0osieBaHus. OOIIME MPUHIIUIBI UCTIOJIb30BaHUS
JIEKapCTBEHHBIX BEIIIECTB. OcobenHoctn MIPUMCHCHHS
AQHTUOUOTHKOB).

OK 02 Tema 1.8 OOMeH BeliecTB M INpeBpalleHrue 3Heprur B | poHTaIBHBIN OIPOC.

KJIETKE 3anojgHeHUe CpPaBHUTENBHOW TaONUIBI XapakTEPUCTUK THUIIOB

oOMeHa BEIIECTB.

OK 02 Tema 1.9 JKusHeHHBIN UK KIETKA. MUTO3. Meiios. OO0cyxIeHre 1o BOIIPOCaM JICKITHH.

OK 04 Pa3paboTka 1eHThI BpeMEHH JKM3HEHHOTO ITUKIIA.

Pa3nen 2. Ctpoenue u QyHKIMH OpranusmMa

OK 02 Tema 2.1 CtpoeHue opranusma OuieHuBaemMas TMCKYCCHS.

OK 04 Pa3paboTka MeHTanbHOW KapThl TKaHEW, OpPraHOB M CHUCTEM
OpPraHoB OPraHuW3MOB (pacTEHHs, )KHBOTHBIC, YEJIOBEK) C KpaTKOi
XapaKTEPUCTUKON WX (QYHKITHH.

OK 02 Tema 2.2 @opMbl pa3MHOKEHHS OPraHU3MOB OpOHTAIBHBIN OIIPOC.
3anonHeHue TaOIHUIBI ¢ KPATKOW XapaKTEpUCTUKOW M MpUMEpaMu
dbopM pa3sMHOKEHUSI OPraHU3MOB.

OK 02 Tema 2.3 OHTOreHe3 pacTeHUl, )KUBOTHBIX U YyeloBeka | PazpaboTka JEHTBI BpeMEHH C  XapaKTePUCTHKON  3TaroB

OK 04 OHTOT€HE3a OTJECIbHOM IPyNIOM KUBOTHBIX U YEJIOBEKA M0 MHUKPO

rpymnmnam.
CocraBieHMEe JKM3HEHHBIX LMKIOB pPAcTeHUH MO OTAENIaM
(MoxoBuUHBIE, XBOILEBUHBIE, MAallOPOTHUKOBUIHBIE,

T'OJIOCEMCHHBIC, HOKpLITOCCMCHHBIe) .
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OK 02 Tema 2.4 OcHOBHBIE IOHSTHUS TCHETUKU Pa3paboTka rioccapusi.
Tecr.

OK 02 Tema 2.5 3aKkOHOMEPHOCTH HACIICIOBAHUS Pa3paboTka rioccapusi.

OK 04 OpoHTANIBHBIN OIPOC.
Tect no Bompocam JIEKIUH.
Pemenue 3amadu Ha oOmNpeneicHWE BEPOSTHOCTH BO3HHUKHOBEHHS
HACJICJICTBEHHBIX TPU3HAKOB MPU MOHO-, JU-, TOJUTHOPHIHOM M
AQHAIM3UPYIONIEM CKPEIIMBAaHUK, COCTABJICHUE T'CHOTHUITUYCCKUX
CXEM CKpEIUBaHMS.

OK 01 Tewma 2.6 CuemieHHOE HACIeIOBaHUE TIPU3HAKOB Tecr.

OK 02 Pa3paboTka rioccapusi.
Pemenue 3amau Ha omnpezaeneHUE BEPOATHOCTH HAclEACTBEHHBIX
IPU3HAKOB MpPU  CLEIJICHHOM  HAacleZJOBAHUH, COCTaBJICHHE
TCHOTHUITMYCCKUX CXeM CKpEIIMBaHUS.

OK 01 Tema 2.7 I'eneruka mosna Tecr.

OK 02 PaspaboTka riioccapusl.
Pemenne 3amay Ha omnpejaeneHUEe BEPOSATHOCTH HAclEACTBEHHBIX
MPU3HAKOB, CLEIJICHHBIX C TOJIOM, COCTAaBJIEHUE M€HOTUITUYECKUX
CXEM CKpEIIUBAHMUSI.

OK 01 Tema 2.8 3aKkOHOMEPHOCTH U3MEHUYUBOCTH Tecr.

OK 02 Pemenue 3amau Ha ompeaesieHWE THIA MYTAallid TpU Tepenadye

OK 04 HACJICJICTBEHHBIX MPU3HAKOB, COCTABJICHUE T'€HOTUIIMYECKUX CXEM
CKpEIIMBAHMSL.

Pa3nen 3. Teopusi 3BoJIIONNH

OK 02 Tewma 3.1 Wcropust 3BOJTIOLIMOHHOTO YYEHHUS. @poHTaTBHBIN OIIPOC.

OK 04 MukposBonronus Pa3paboTka rioccapusi TEpMHUHOB.
Pa3paboTka eHThl BpEMEHH Pa3BUTHS SBOJIIOIIMOHHOTO YUEHHUSI.

OK 02 Tema 3.2 MakposBomronusi. Bo3HUKHOBEHHE OnenuBaemas JIUCKYCCHUS: MCIIOJIb30BaHUE apryMeHTOB,

OK 04 pa3BUTHE KU3HU Ha 3eMIie OMONOTUYECKON TEPMHUHOJIOTHH U CUMBOIIUKH IS

JOKA3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX
TpyIIIL.
Pa3zpaboTka eHTHI BpeMEHN BO3HUKHOBEHUS U Pa3BUTHSI )KH3HU Ha
3eMie.
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OK 02

Tema 3.3 [IpoucxoxkaeHue 4eoBeKa — aHTPOIIOTEHES

OpPOHTAIBHBIN ONPOC.

OK 04 Pa3paboTka JIeHTBI BpEMEHH MPOUCXOKICHUS YEIOBEKa.
Paznen 4. DxoJiorus

OK 01 Tema 4.1 Dxonoruueckue GaKTopbl U CPEbl )KU3HA TecT no 3xoJ0rMYecKUM (aKTOpaM U Cpeaam KU3HU OPraHU3MOB.

OK 02

OK 07

OK 01 Tema 4.2 [onynsiuusi, cooOiiecTBa, SKOCUCTEMbI CocraBieHre cXeM KpyroBOpoTa BEUIECTB, UCIOJb3Ys MaTepuaibl

OK 02 JICKITUH.

OK 07 Pemienne npakTMKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM IO
MEePEHOCY BEIIECTBA U SHEPTHUH B
9KOCHUCTEMaX C COCTaBJICHHE TPOMUUECKHX IIeNeld W TUpamuj
OMOMACCHI U SHEPTHH.

OK 01 Tema 4.3 buocdepa - rimobanbHas »sKonorudeckas | OneHuBaeMas Tuckyccus. Tect.

OK 02 cucreMa

OK 07

OK 01 Tema 4.4 Biusaue aHTpomoreHHBIX ¢akTopoB Ha | Tecr.

OK 02 ounochepy [IpakTrueckas pabota «OTX0bI TPOU3BOACTBAY.

OK 04

OK 07

OK 02 Tema 4.5 Bmmsgaume  comumanbHO-3KoJoTHYecKnX | OieHUBaeMasi JUCKYCCHS.

OK 04 (hakTOpOB Ha 3I0POBHE YETIOBEKA BrinonHenue 1abopatopHOi paboOTHI:

OK 07 «YMCTBEHHast pabOTOCIIOCOOHOCTDY.

Paszngen 5. Buojiorus B ;Ku3Hu

OK 01 Tema 5.1 bruoTexHOJIOTHH B )KM3HU KaXKJIOTO BreimonHenne kelica Ha aHanu3 UWH(QOpManMM O HAYYHBIX

OK 02 JOCTH)KEHHMSAX B OOJIACTH I€HETHUYECKUX TEXHOJIOTHH, KICTOYHOM

OK 04 WH)XCHepUHU,  MHUIIEBBIX  OuoTexHosorwii (o  rpymmam),
MPEJICTaBICHNUE PE3YIbTATOB PEIICHHUS
KEMCOB.
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PEIIEH3US

Ha pabouyo nporpamMmy y4eOHOH JUCIIUTLTIHEI
OV ]1.13 «buomorus»
s cnenuanbHOcTH 33.02.01 «Papmarusy
cpeoHe20 npogeccuoHanbHo20 06pazo8anus

Ha penensuro npeacrasiera padodas mporpamma no auctumiaae OV 113 «buonorus»
st cnenuanbHocTd 33.02.01 «@apmarus» 6a30BOro ypoBHS CPEOHETO IMPO(ecCHOHATBHOIO
oOpazoBaHus, KoTopas paspaboraHa Ha ocHOBe DenepalbHOr0 TIOCYIApCTBEHHOI'O
00pa30BaTeIbHOTO CTAaHAApTa CPEIHEr0 OO0Iero oOpa3oBaHUS, YTBEPXKIECHHOTO IPHKA30M
MunucrepctBa oOpa3oBanuss U Hayku Poccuiickoit ®@enepanuu or 17 mas 2012 r. Ne 413
(3apeructpupoBarn  07.06.2012 1. Ne 24480), c U3MEHEHHSMH, BHECEHHLIMH IMPHUKA30M
MunucrepctBa mnpocBemenuss Poccuiickoir ®emepanmmu ot 12.08.2022 1. Ne 732
(3apeructpupoBan 12.09.2022 1. Ne70034), ®enmepanbHOit 00pa30BaTENbHON MPOrPaMMBI
cpenHero oOmero o6pa3oBaHMs, YTBEPXKICHHONM IpHKa3oM MUHUCTEpCTBA MPOCBEIEHUS
Poccuiickoit @enepannu ot 18.05.2023 r. Ne 371 (3apeructpupoan 12.07.2023 r. Ne 74228).

Pabouas nporpamma yuebnoi nucrumanasl OY /113 «bronorus» BKIIIOYaeT ClIeayoue
pa3aensl:

— IloscHUTENBHYIO 3aIIUCKY;

— Ilacmopt paboueit mporpaMmsbl yueOHOU TUCITUTLIAHEI;

— CTpyKTypy U coJepkaHue YueOHOU NUCIHILIAHEL,

— YcnoBus peanu3aluy yaeOHOU TUCIUILIAHEI,

— KoHTpob 1 OneHKy pe3yIbTaToB OCBOSHHS yUeOHOU AUCIMITIAHEL

B macmopre mporpammsl cCOpPMYTHpPOBaHBI LENH W 3aJa4d OCBOCHHUS IHUCIHILIHHBI,
HaIpaBJICHHBIE HAa OBJIAJCHHE OOyYarOIMMHUCS OOMUMH - W  NpodecCHOHATHHBIMH
KOMIIETCHIIUSMHU. :

B nosicHuTenBHOM 3amCKe MPEICTABICHO KPATKOE OMMCAHUE TUCIIUILIMHEL, OIIpPeIeIeHbI
OCHOBHBIE IIEJIM M3JIOKEHHS Kypca U 3aadd, KOTOpbIe NOJDKHBI OBITh pPEIIeHBI B IpoIecce
IIPENoIaBaHusl y4eOHOU JUCIIUTITHHEL.

Kaxaplii pasgen mporpaMMsl OTpaXkaeT TEMATHKY W BOTIPOCHI, TIO3BOJISIONINE, B MIOJTHOM
o0BeMe, H3YyYHTh HEOOXOAUMBIM TeopeTHuecKuii Marepuan. [IpoBeleHHE NPAKTHYECKUX
3aHATHHA, NPEIyCMOTPEHHBIX pabodedl NIporpaMMOM, MO3BOJISIIOT 3aKPEMUTh TEOPETHUYECKUE
3HaHWs, IPUOOPETEHHBIE IPH U3YUCHUH JaHHON THCIIUATLIHHEL.

CamocrosdrenbHass paboTa CTyISHTOB MOAPOOHO CIUIAHMPOBAaHA M HalpapieHa Ha
GopMupoBaHME K pa3BUTHE YYeOHBIX YMEHHM U MPOPECCHOHAIBHBIX HABBEIKOB. ABTOPOM
IIPEUIOKEHB]l pa3IMYHbIE BapHAHTHl CaMOCTOSITEIFHOU NESTETHPHOCTH CTYJCHTOB: IOATOTOBKA
MYJIBTAMEIMAHEIX IIPE3CHTALUM, BBIIOJIHEHHE DPACUETHBIX 3aJaHWi, MOATOTOBKA JOKJIAIO0B H
pedeparos.

C uenpro KOHTpONS 3HAaHHH M YMEHHWH CTYIEHTOB 3aIUIAHHUPOBAHBEI TEKYIIHE
KOHTPOJIbHEIE PaOOTHI M HTOrOBast aTrTecTanus B Gopme mudhepeHIupOBaHHOrO 3a4eTa.

PaspabGorannas nporpamma ydebHo# mucnumaasl OYJ1.13 «Bromorus» cooTBeTCTBYET
TpeGoBanusM [IporpaMMBl IOATOTOBKH CIIENMAIMCTOB CPEIHETO 3BEHA, 1 0CyIapcTBEHHOIO
00pa30BaTENBEHOrO CTAHAAPTa H PEKOMEH/IYETCs ISl HCIIOJB30BaHHS B y4e0HOM IIpOIIecce.

Penensenr: ITonnasckas E.®., nmpenonasatens I'BIIOY

«JloHEnKui TEXHUKYM IPOMBIILICHHON aBTOMATHKH
nM.A.B.3axapueHKo», CIIEIAATNCT BBICIIEH
KBAJTM(HUKAITMOHHON KaTeTOPUH

BacuiseBa P.H




PELIEH3HA

Ha pabodyro nmporpamMmy y4eOHOH JAUCITUILINHBI
OV]1.13 «buonorus»
st crierranbHOCTH 33.02.01 «@apmanus»
cpeonez0 npogheccuoHanbH020 00pa306aHUs

Ha penensuro npencrasiena padouas mporpamma no aucuumiubge OV]I.13 «buonorus»
mns cnenuansHocTd 33.02.01 «®apmarusiy 6a30BOro ypoBHSI CpeAHEro MpodeccHOHaIbHOIO
obpa3zoBauusi, KoTopas paspaborana Ha ocHOBe DeaepaJbHOTO TroOCYIapCTBCHHOIO
00pa3oBaTeTbHOTO CTaHAapTa CpeJHEero oOuero oOpa3oBaHHs, YTBEPXKACHHOTO IIPHKA30M
MunuctepctBa 00pa3oBaHus W Hayku Poccuiickoit ®enepamuu ot 17 mas 2012 r. Ne 413
(3apeructpupoBan 07.06.2012 r. No 24480), c H3MEHEHUSAMH, BHECCHHBIMH IIPUKA30M
MunncrepctBa mnpocBemenuss Poccmiickort @emepammm ot 12.08.2022 1. Ne 732
(3apeructpupoBan 12.09.2022 r. Ne70034), ®DenepanbHOM 00pa3oBaTeIbHONR IPOrpPaMMBI
cpenHero oOmero o0Opa3oBaHHs, YTBEpKACHHOM NpukazoM MHHHCTEPCTBA MNPOCBEIIEHUS
Poccuiickoit ®eneparuu ot 18.05.2023 1. Ne 371 (3apeructpuposas 12.07.2023 r. Ne 74228).

PaGoyas mporpamma yueOHo# aucrumiinabl OV /113 «buonorusy BKIIOYaeT caeIyomue
pazzenst:

— TlosicHUTENBHYIO 3aMUCKY; ‘

— Ilacmopt paboyeii mporpaMMbl yueOHOM TUCIIUILIAHEL,

— CTpyKTypy U coaepxaHue yueOHON TUCIUILTHHBL,

— VYcnoBus peanu3anuu yueOHOM TUCIUIIIMHEL,

— KoHTpomb 1 OIIeHKY pe3yIbTaTOB OCBOCHHUS YIeOHOH TUCIUILIHHBL.

B macnopre mporpammel chOpMyTHpPOBAaHBl LETH M 3aJa9d OCBOCHUS JIHUCIUILIHHEIL,
HalpaBJICHHBIE Ha OBJIAZCHHE OOydalomuMmucs OOmMMMH M NpodeCCHOHATLHBIMU
KOMITETEHIMSIMHU. )

B nosicHUTENbHOM 3amKcKe IPEeACTaBICHO KPAaTKOe ONMHCAHHUE JUCIIUILIHHEL, OMPEIeICHBI
OCHOBHBIE LEJIM H3JI0KEHHS Kypca M 3aJaud, KOTOpbIe JOJDKHBI OBITH pPEIIeHBI B TIpoIecce
IIPEIo1aBaHusl y4eOHO! TUCIUILTAHEL.

Kaxslil pa3znen nporpaMMbl OTpaskaeT TEMATHKY M BOIIPOCEHI, TIO3BOJISIOIIKE, B IOJTHOM
o0peMe, H3YYHTh HEOOXOOMMBIH TeopeTHUeckuil MaTepual. [IpoBeleHHe NPAKTHYECKHUX
3aHATHH, INPEeTyCMOTPEHHBIX palboueil mporpaMMoil, MO3BOJSIIOT 3aKPEMUTh TEOPETHUYECKUE
3HaHMS, IPHOOPETEHHBIE IPH U3YYCHUH TAaHHOM IUCIIUILIAHEL.

CamocrosiTenbHass paboTa CTYZEHTOB MNOAPOOHO CIUTAHMpPOBAaHA M HampaBjieHa Ha
dopMHpOBaHHE U pa3BUTHE Y4YEOHBIX YMEHHH W TPO(PECCHOHATBHBIX HABBIKOB. ABTOPOM
IPEUIOKEHB] PA3/IMYHbIE BapHaAHTHI CAMOCTOSITEIFHOM JEATENIEHOCTH CTYACHTOB: IOATOTOBKA
MYJIETUMEIUHHBIX TPE3E€HTAllUi, BBHIIIOJHEHHE PACUeTHHIX 3aJaHWi, MOATOTOBKA IOKIAI0B U
pedepatos.

C nenpr0o KOHTpOAS 3HAaHMH ¥ YMEHHH CTYJEHTOB 3alUIAHHPOBAHBI TEKYIIHE
KOHTpPOJIbHBIE Pa0OTEI M UTOTOBAsl aTTecTalus B hopme muddepeHIIUpPOBAHHOIO 3a4€eTa.

Paspaborannas nporpamma y4eOHo# mucrumumabl OY /.13 «buonorusy coOTBETCTBYET
TpeboBanusM IIporpaMMel MHOATOTOBKH CIHEIMATHCTOB CPERHEro 3BeHa, denepaibHOro
rOCYIapCTBEHHOIO  00pa3oBaTeNbHOIO CTAaHAApTa CpeJHero o0mero oOpa3oBaHus |
SELS B yueOHOM IpoIiecce.
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