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PabGouast mporpamma yueOHOW IUCHHMILIMHBI pa3paboTaHa Ha ocHOBe @DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPEJHEro O0IIero oOpa3oBaHUs, YTBEPKIECHHOTO
[Tpukazom Munob6puayku Poccun ot 17.05.2012 r. Ne413 (¢ uzmenenusmu ot 12.08.2022r. No732),
Ha ocHoBe DenepanbHON 00pa30BaTENBHOM MPOrpaMMBI CpeAHEro obmero obpazoBaHus (OT
23.11.2022 1. Nel014), mpukaza MunucrepctBa mnpocsemenus Poccuiickoit deneparuu (0T
19.03.2024 Nel171), ¢ yuerom paboueil mporpaMMbl BOCHIUTAHUS U B COOTBETCTBUH ¢ DeepaabHbIM
TOCYJapCTBEHHBIM 00pa30BaTEebHBIM CTaHIAPTOM CPEIHEro MpoeCCHOHAILHOTO 00pa30BaHMUS
yrBepxkaeHHoro [Ipukazom Muno6puayku Poccun ot 18.09.2023 N 698 no npodeccun:

K00 HaumMeHosaHue npogheccuu
| 29.01.34 | | OnepaTop 000pyA0BaHHS HIBEIIHOT0 NPOM3BOACTBA |
(IIpocpamma no02omoexu KeAIUGUYUPOBAHHBIX PAOOYUX, CILYHCAUJUX)

Pa3paborumnkmn:
Y4enasi cTeneHb (3BaHue)
damMuins, uMs, 0TIYECTBO [kBanmupurkanmonHast JoaxkHocTh
Kareropusi|
1 Bopo6resa Jlroamuna BBICHIAs MpEenoaAaBaTeilb
BukTtopoBHa
Paccmorpeno na 3acenanuu INIK
Pamuust, HMsl, 0TIECTBO Jlara 3acenanus INIK Ne nmpoTokoia
pykxoBoautess INIK

1 | Muxymmuna C.I1. 28.08.2025 1

Com1acoBaHo Ha 3aceIaHUM HAYYHO-METOAMYEeCKOI0 COBETa
Jara 3acemanus HMC Ne mporokosa
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOM
JUCIHUITIJINHBI
OI1.12 BuoJorus

1.1 O6aacTh npuMeHeHUus padoyeid MPOrpaMMbl Y4eOHOM M CIUILIMHBI
Pabouas mporpamma y4eOHOW AMCLUMIUIMHBI SBISETCA YacTbiO IMPOrPaMMbl MOJATOTOBKH
CHEIHAIMCTOB CPEHEr0 3BeHa

10 CIELUAIbHOCTH | 29.01.34 ‘ ‘ Omneparop 000py/10BaHHUs IBEHHOTO MPOU3BOJICTBA
[Kk00] HaumMeHosaHue cneyuaibHocmu]
N N TexHonorus JIErkoi
YKPYNHEHHOM IpyIIIbI CHIENUAIBHOCTEN 29.00.00
IMPOMBIINIJICHHOCTH
[Kk00] [Haumenosanue cneyuaibHoCmu NOTHOCMbIO]

1.2 MecTo y4yeOHOH TUCHUILUIMHBI B cTPYKTYpe IIporpaMmmbl NOArOTOBKH ClEHUAINCTOB
Cpe/Hero 3BeHa

HaHHaH yqe6Ha;1 JUCHUITIIMHA BXOOUT:

B 00s13aTenbHyt0 yacThb 1ukioB [TICC3 | O011e06pa3zoBaTEIbHbIN UK |

B BapraTUBHYIO yacTh 1ukioB [ITICC3 | |

[naumenosanue yuxna ¢ coomeemcmeuu ¢ @I'OCJ

VuebHasgs  guciuIiiHa  cBsizaHa ¢ gucuummummHoM  OJI1.13 Xumwus, BXOIHT B
0011e00pa30BaTEIbHBINA UK.

1.3 Lleap n niianupyemble pe3yJIbTaThl Y4eOHOH AN CUMIIIMHBI:

Iean  AUCHUIUIMHBI:  OBJaJCHHE  OOyYalONIMMHCS ~ 3HAHUSIMH O  CTPYKTYpHO-
(YHKIIMOHATTFHOW OpraHU3allid KUBBIX CHCTEM pa3HOTO paHra W MPHOOpEeTEeHHE YMEHUU
WCIIONIb30BaTh 3TH 3HaHUA B  (QOPMUPOBAHWM HHTEpeca K OmpeAcnéHHOW  obmacTu
npoeCCUOHATBHON AEATENbHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, UM K BBIOOPY y4eOHOTO 3aBeACHUS
TUTSL IPOJTOTIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTuxkenue Lenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOIEHHOM YpOBHE
o0ecreunBaeTcs peleHrueM CIeAYOMUX 3aay:

OCBOEHHUE O0YUAIOUTUMHUCS CHCTEMbI OMOJIOTUYECKUX 3HAHHA: 00 OCHOBHBIX OMOJOTHYECKUX
TEOpUSX, KOHIICTIIHUAX, TUNOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBUJIaX, COCTaBISIONIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpPA; O CTPOCHUH, MHOI000pa3uu U 0COOEHHOCTSIX
OMOJIOTMUECKNX CHUCTEeM (KJIETKa, OpraHu3M, IOMYJISIHsS, BHJ, OHMOTreoleHo3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHY;

O3HAKOMJICHHE 00YyYaIOIUXCsl ¢ METOJaMU TIO3HAHMSI )KUBOUM MPUPOJIBI: UCCIIEIOBATEIECKUMHU
MeTOAaMH OHOJIOTMYECKUX HayK (MOJEKYJSIPHOW M KIETOYHOW OWONOTHH, SMOPHOJIOTUH |
OMOJIOTMM pPa3BUTHUS, TEHETUKHM U CEJEKUUH, OUOTEXHOJOTUU U CHHTETUYECKOW OMOJIOTrHH,
MAJICOHTOJIOTUH, JKOJIOTHH); METOJaMU  CaMOCTOSITEIbHOTO  IPOBEACHUS  OMOJOTHYECKUX
uccienoBaHuii B jaboparopur u B mpupoae (HaOmogeHWe, W3MEpEHHE, OKCIECPHUMEHT,
MOJCJIUPOBAHUE);

OBJIaZicHHe OOYyYaIOIMMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO HAaXOAWUTh, AHAIM3UPOBATH H
MCIIOJIb30BaTh OMOJIOTMYECKYI0 MH(OPMAIINIO; MOJIb30BATHCSI OMOJOTHYECKOW TEPMHUHOJIOTHUEH U
CUMBOJIMKOH; YCTaHABIMBATh CBSA3b MEXIy pa3BUTHEM OHMOJIOTHH U COIMAIbHO-YKOHOMHYECKUMHU U
IKOJIOTHYECKUMHU MPOOIEeMaMH YeI0OBEUECTBA; OLIEHWBATh IOCIIEJCTBUS CBOCH NEATEIBHOCTH IO
OTHOIICHHUIO K OKpYyXKalolled MPUPOAHON cpelae, COOCTBEHHOMY 370POBbIO U  30POBBIO
OKPY’KaIOIIMX JIIOJIeH; OOOCHOBBIBATh M COOJIONATh MEpbl NPO(HIAKTHKA HHQPEKIIMOHHBIX



3a00J€BaHN, TpaBWia TIOBEJACHUS B TIPUPOJE W OOeCredeHHs Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B UYPE3BBIYAWHBIX CHUTYalUsX MPUPOJHOTO W TEXHOT'CHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BuTHe y OOY4YaIOIIMXCSl MHTEUIEKTYalIbHBIX UM TBOPYECKHX CIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITHSIMM U COBPEMEHHBIMHM HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelmaeMbpIMi €10 MpoOJIeMaMH, METOAOJOTHEH OHOJOTHYECKOro WCCIENIOBaHMS, MPOBEICHHS
SKCHEPUMEHTAIbHBIX ~ HCCICNOBAaHMUN, peIIeHUus OWOJIOTMYECKUX  3ajad, MOJAEIHPOBAHUS
OMOJIOTHYECKNX OOBEKTOB M MPOIIECCOB;

BOCIIUTaHHE y OOYy4aloluXcs HEHHOCTHOTO OTHOUICHHs K KMBOM MPUPOJE B LEIOM H K
OTHCNbHBIM €€ o0BeKTaM U SABICHHUSM; (OPMHPOBAHUE HKOJIOTUYECKOH, TeHEeTHYECKOU
IpPaMOTHOCTH, OOIIeH KyJbTyphl MOBEJICHHUS B NPUPOAE; HHTETPALUH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuobpereHue OO0ydYaroIUMUCST KOMIETEHTHOCTH B PalMOHAIBHOM MPUPOIONOIb30BAHUH
(cobmroeHne mpaBuUil MOBEACHUS B IPUPOJIE, OXpaHbl BUIOB, SKOCHCTEM, Onoc]epsl), COXpaHEHUN
COOCTBEHHOTO 3JIOPOBBS M 3JIOPOBbS OKPYXKAIIUX JIOJCH (coOmroaeHuss mMep NpodUIaKTUKA
3a0osieBaHui, oOecrieueHrne O€30MACHOCTH >KU3HENCATENIbHOCTH B YpPE3BBIYANHBIX CHUTYyaIUsIX
MPUPOJHOTO U TEXHOIEHHOI'O XapakTepa) HAa OCHOBE MCIIOIb30BaHMS OMOJIOTMYECKUX 3HAHUM U
YMEHHUH B MIOBCEAHEBHOM )KU3HU;

CO3JlaHME YCJIOBUM Ui OCO3HAHHOTO BbIOOpa OOy4YaIOMIMMHUCS  WMHIUBHIYaJTbHON
o0pa3oBaTebHOM  TPAaeKTOPWHU, CIIOCOOCTBYIONIEH  mocieayomeMy  npodeccHoHaTbHOMY
CaMOOTMPEEIICHNIO, B COOTBETCTBUU C MH/IMBUIYaIbHBIMU HHTEPECAMU U MOTPEOHOCTSIMHU PETHOHA.



Iliianupyembie pe3yibTaThl 0CBOCHUA Y4eOHOH TucHMIUIUHBI B c00TBeTcTBHM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa n naumeHoBaHue

popmupyembIx TLiaHupyeMble Pe3yJIbTAThI 0CBOEHHS THCIHILTHHBI
KOMIIeTeH I Ui
Oo6une-* Jucuuniaunapubie?

OK 01 B 4acTH NaTPHOTHYECKOT0 BOCTIATAHMS: YyMEHHE PAcKpbIBATh COJEPKAHHE OUOJOTMYECKHX TEPMHUHOB U
Bri6upath c(OPMUPOBAHHOCTh ~ POCCHIICKOM  TPaXJAaHCKOW  MACHTHYHOCTH, | TIOHATHIA: HU3Hb, KJIETKA, OPraHM3M, MeTaboau3M (0OMEH BEIIECTB M
CHOCOOBI PellieHHs 33/1a4 | NaTPMOTH3Ma, YBAKEHHSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH | MPEBPAIEHME SHEPIUM), TOMEOCTa3 (CaMOpEryJislus), ypOBHEBas
npodeccuoHanbHOM nepen PojuHOM, ropnocTH 3a cBOM Kpaii, cBOl0 PojuHy, CBOM A3bIK M | OpraHM3allisi KMBBIX CHCTEM, CaMOBOCIIPOM3BEEHHE (PENpOMYKIHUS),
NEATEILHOCTH KyJIbTYpY, HPOILIOE M HACTOSIIEE MHOTOHAIIMOHAILHOTO Haposia Poccuu; | Hac/eCTBEHHOCTh, H3MEHUMBOCTh, POCT M Pa3BUTHE; YMEHHUE U3/IaraTh

TIPUMEHUTEIBHO K
Pa3IMIHBIM KOHTEKCTaM

[ICHHOCTHOE OTHOLICHHE K IPHPOJHOMY HACIEAUIO W IaMATHHKAM
OPUPOABI, IOCTIKeHWsIM Poccum B Hayke, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTHSX, TpPYyle; CIOCOOHOCTh OLEHUBATH BKJIAL POCCHHCKHX
YYEHBIX B CTAQHOBJICHHE W Pa3BUTHE OWOJOTMH, NOHUMAHHS 3HAYCHUS
OHONOrMH B TO3HAHWUHM 3aKOHOB IIPUPOJIBI, B JKH3HM YEJIOBEKa |
COBpeMEHHOro ofIecTBa; HaciiHas yOekKIEHHOCTb, TOTOBHOCTH K
Cily)KeHuIo 1 3aiure OTeuecTBa, OTBETCTBEHHOCTD 33 €ro CyAb0Y;

B yacTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHue JIyXOBHBIX LIEHHOCTEN poccuiickoro Hapoja;
c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEICHHMS;
CIOCOOHOCTH OIICHUBATH CUTYAllUIO M MPUHUMATh OCO3HAHHBIE PELICHUS,
OpPHEHTHpPYSICh Ha MOPAIbLHO-HPABCTBEHHBIE HOPMBI M IIGHHOCTH;
OCO3HAHHWE JIMYHOIO BKJIAJA B IOCTPOCHHE YCTOWYMBOrO Oymymiero;
OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOJHTEISIM, CO3JAHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO TIPHHATHS LIEHHOCTEHl CeMEeHHOW JKM3HH B
COOTBETCTBHH C TPaIHLHMAMH HapoloB Poccun;

B yacTH TpPyAOBOro BOCHUTAHMS: TOTOBHOCTH K TPYIY, OCO3HAHHUE
LEHHOCTH MAacTepcTBa, TPYAONtoOHE; TOTOBHOCTh K  aKTHBHOM
JEATENIbHOCTH  TEXHOJOTMYEeCKOW W  COLMAIBHON HANpaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIMHMPOBATh, IUIAHHUPOBAaTh M CaMOCTOSTEIHLHO
BBINIOJIHATh TaKyl JAEATEIbHOCTh, MHTEPEC K pa3iin4HbiM cdepam
npodecCHOHAILHON JIeSITEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp OymyImeit mpodeccuul 1 peasTn30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE
TUIAHBI; TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHIO
Ha MPOTSHKEHUH BCEH KU3HH;

ITo3HaBaTe/IbHbIE YHHBEPCAJIbLHBIE YUeOHbIe TeiicTBHUS

Omosornueckne TeopuH (KIETOYHAs, XPOMOCOMHAs, MYTAaIlOHHAS,
[EeHTpaJbHasl JOTMa MOJEKYJIpHOU Ononorum), 3akoHs! (I'. Mennmens,
T. Moprana, H.W. BaBuiioBa) u y4eHus (0 mMEHTpax MHOTOOOpasus u
MIPOMCXOXKICHUS KyIbTypHBIX pactenuii H.M. BaBunosa), onpenemnsaTs
TpaHUIBl MX TPIMEHUMOCTH K JXHBBIM CHCTEMaM; yYMEHHE BIaJeTh
METOAAaMH{ HAayYHOTO IO3HAHWS B OMOJIOTHH: HAaONIO/ICHUE M ONHCaHHE
JKUBBIX CHCTEM, MPOICCCOB U SIBICHUHN, OpraHM3anus U MPOBCICHUC
OHMOJIOTUYECKOTO 3KCIICPUMCHTA, BBIIBUKCHUC THUIOTE3bI, BBISIBICHHEC
3aBHCUMOCTH MEXIy WCCJICIyCMBIMH BCIUYMHAMH, OOBSICHCHHE
MOJYYCHHBIX PE3YJIbTATOB, KCIIOJB30BAHHBIX HAYYHBIX MOHSITHIA,
Teopnﬁ U 3aKOHOB, YMCHHUEC [J€JaTb BbIBOJAbl Ha OCHOBAaHHUU
TMOJTYUYCHHBIX PE3YJILTATOB; YMEHUE BbBIICIIATH CYHIECTBEHHLIC
MPU3HAKA BHPYCOB, KIIETOK MPOKAPHOT M 3YKAPHOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHM3MOB, OCOOEHHOCTH IIPOIIECCOB: OOMEHa
BEIIECTB M TMPEBpAIICHUS OJHEPTMHM B KIETKe, (OTOCHHTE3A,
TUTACTHYECKOTO ¥ JHEPTreTHYECKOro OOMEHa, XEMOCHWHTE3a, MHTO3a,
Mei03a, OIIOOTBOPEHHUS, PA3MHOKCHUS, HHIUBUAYATFHOTO Pa3BUTHS
opraHmu3Ma (OHTOTEHE3); YMEHHUE MPUMEHSTH MMONYyUCHHBIC 3HAHUS IS
OOBSICHEHUS] OMOJIOTHUECKUX IPOIECCOB M SIBICHHUM, AN TPUHATHA
[IPAKTUYECKUX PELIEHUH B IIOBCEAHEBHOW JKHU3HU C  LEIbIO
obOecrieueHnss  0€30MACHOCTH  CBOETO  370POBbS M 3/IOPOBBS
OKPY’KaIOIIMX JI0JeH, COOMOeHNs HOPM TI'PaMOTHOTO IOBEICHUS B
OKpYXalollel MpUpPOJHON cpele, TMOHUMaHHEe HEOoOXOIUMOCTH
HCTIOJIh30BAHUS JOCTIDKEHUH COBpPEMCHHOM omonoruu u
OMOTEXHOJOTHH AN PAIOHAIBFHOTO HPUPOAOIOIB30BaHUSA; YMCHHE
pemaTh  3J€MEHTApHBIE TEHETHYCCKHE 3aJadd  Ha  MOHO- W

! VKa3pIBAIOTCS TIMYHOCTHBIE M METaNpeaAMeTHBIE pe3ynbTatsl u3 GI'OC COO (B mocneaneii penakiuu ot 12.08.2022) B oTriaronbHoi popme, GopMHpYEMBbIE
001e00pa3oBaTeILHON TUCITUTUTHHOM
2 JlucumuniimHapHele (MPeMETHBIE) PE3YJIBTAThI YKa3bIBAIOTCS B COOTBETCTBUHM C UX MOJHBIM nepeuneM Bo ®I'OC COO (B nocneaneii penakuuu ot 12.08.2022)




Ba3zoBble 1oruyeckne geiicTBus:

CaMOCTOATENLHO  (DOPMYJIMPOBATH W aKTyaJIM3UPOBAaTh IMpOOJIEMY,
paccmarpuBaTh €€ BCECTOPOHHE; MCIIONB30BaTh IPH OCBOSHHMU 3HAHUI
NpUEMBI  JIOTMYECKOTO MBIIUICHHsl (aHalu3a, CHHTe3a, CpaBHEHMUS,
kinaccuukanun, oOOOLIEHUs), PpacKpbIBaTh CMBICH OHOJOTHUECKHX
HOHATUH (BBLACIATH UX XapaKTepHbIE NPU3HAKH, YCTAaHABIMBATH CBSI3U C
IPYTHMH TOHATHAMH); ONPENENATh IEIH JAEATECIbHOCTH, 3ajgaBas
nmapamMeTpbl W KPUTEPUH HX IOCTH)KEHHSA, COOTHOCHTH PE3YJbTATHI
JEATEIIFHOCTH C TIOCTABICHHBIMHU LESIMH; UCTIOIb30BaTh OMOIOTHUECKIE
HOHATHUSA JUIs 00BsICHEHNS (HaKTOB U SIBICHUH XHUBOW HMPUPOJBI; CTPOUTH
JIOTUYECKUE PACCYXICHUS (MHIYKTUBHbIC, N€AyKTHBHBIC, IT0 AHAJIOTHN),
BBIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B pPaccMaTpHBaCMBbIX
SIBJICHUSIX, ()OPMYJIMPOBATh BBIBOABI M 3aKIIIOUYEHUS; IIPUMEHSTh CXEMHO-
MOJICTIbHBIE CPEACTBA JUIS TPEICTABICHHS CYLIECTBEHHBIX CBS3eH U
OTHOIIEHHH B HM3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe
NPOTUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3IMYHBIX
MHQOPMALMOHHBIX  WCTOYHHMKAX; pa3padaTeiBaTh IUIAaH  PEIICHUS
npobiieMbl ¢ yd4€TOM aHaiuM3a MMEIOIIUXCS MaTepualibHbIX U
HEMaTepHAIbHBIX PECYpCOB; BHOCHTH KOPPEKTHBHI B JIESTEIBHOCTD,
OLICHWBATh COOTBETCTBHE pE3yJIbTATOB IENAM, OIEHHBAaTh PHCKH
TIOCJIC/ICTBUH JIEATENILHOCTH; KOOPJIMHUPOBATh M BBIMOIHATH PaboTy B
YCIOBUSIX ~ PEAIBHOTO,  BHUPTYalbHOTO M KOMOWHHPOBaHHOTO
B3aUMOJICHCTBUSI; pa3BHBAaTh KPEAaTHBHOE MBIIUICHAE NPH PEIICHUU
JKU3HEHHBIX TIPOOJIEM.

Ba3oBble ncciieioBaTeIbCKHe JeficTBUA:

BIaJieTh ~ HAaBBIKAMU  y4eOHO-HMCCIIEIOBATENILCKOH W NPOEKTHOM
JIeITeNIbHOCTH, HaBBIKAMH pa3pelieHHs NpoOJeM, CIOCOOHOCThIO H
TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOZOB  pEIICHHS
NPaKTHYECKUX 3a/1a4, NPUMEHEHWI0 pPas3jIMYHbIX METO/OB IO3HAHHUS;
HCIIONb30BaTh PA3JIMYHBIC BHIBI ACATECIHHOCTH IO ITOJYYECHHIO HOBOTO
3HAHWA, €r0 HWHTCPIpETAlNH, NPEoOpa3oBaHMIO M IPHUMEHEHHIO B
y4eOHBIX CHTyalusiX, B TOM YHCJIE€ TPH CO3MAHHH YYEOHBIX H
COIMANBHBIX MPOEKTOB; ()OPMUPOBATH HAYIHBIH THI MBIIICHNUS, BIAaJETh
Hay4YHOH TEPMHMHOJIOTHCH, KIIOUEBBIMH TIOHATHSAMH W METOJIAMH;
OenepanpHas padodas mporpamma | buonorma. 10-11 xmaccer (6a30BBIi
ypoBeHb) 23 craBuTh M (HOPMYJIMPOBATH COOCTBEHHbBIE 3aJa4d B
00pa3oBaTeNbHON JEITENILHOCTH U JKU3HEHHBIX CUTYalUsX; BBISBIATH
NPUYUHHO-CJIC/ICTBEHHBIE CBA3HM W aKTyaJU3MPOBaTh 3a]ady, BbIIBHIATh
TUIOTe3y €€ pelleHHUs, HAXOIUTh apryMEHTBI JUIsl JOKa3aTeJIbCTBA CBOMX
YTBEPXKICHHUH, 3ajaBaTh MapamMeTpbl W  KPUTEPUH  pEIUCHHS;
AHATM3MPOBATh TIOJYYCHHBIC B XOAE PEIICHMS 3a/laudl  pe3yJbTaThl,

ZlI/IFI/I6pI/IL[HOC CKpCIIUBAHUEC, CUCIIJICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMBI MOHOI‘I/I6pI/I,HHOI‘O CKpCIIUBAaHUA JJIsL npeacKasaHnus
HacJicJOBaHUs MPU3HAKOB Y OpTraHU3MOB;

YMCEHUE pacCKpbIBaTb COACPIKAHUC OHOJIOrMYECKUX TEPMUHOB U
TTOHSITUI: BU, NOIIyJIsAIUA, FeHO(l)OHL[, OBOJIIOLIUS, ABUKXYHIHUE CHUJIbL

(daxTopsn) 9BOJTIOIHH, MPUCTIOCOOJIEHHOCTh OpTraHU3MOB,
BHI000pa3oBaHue, 9KOJIOTHIECKHE (hakTopwl, JKOCUCTEMA,
POYLCHTHI, KOHCYMEHTBI, PeIyLEeHTHI, Hend  [UTaHWs,

9KOJIOTHYECKasl MUpaMuza, OnoreoneHos, onocdepa; ymMeHue nziaraTh
Omosornueckne Teopuu (dBomormoHHas Teopus Y. JlapBuHa,
CHHTETHYECKass TEOPHsS 3BOJIIOIMH), 3aKOHB W 3aKOHOMEPHOCTH
(3apomprmeBoro  cxoxctBa K.M. Bopa, uyepemoBaHHs TJaBHBIX
HanpaBneHuil u mnyted osBomoruu A.H. CeseproBa, ydeHus o
ouocepe B.M. BepnHaackoro), ompeaensTh ~ TPAHUIBI  UX
MPUMEHUMOCTHU K JKUBBIM CUCTEMAM;




KPUTHYECKH OLIEHWBATh UX JIOCTOBEPHOCTbH, IIPOTHO3HPOBATh U3MEHEHHE
B HOBBIX YCIJIOBHSIX; J[aBaTh OLEHKY HOBBIM CHTYallMsM, OLICHUBATH
NPUOOPETEHHBIM  OMBIT; OCYLIECTBISATH LEJICHANPABICHHBIH  MOUCK
HepeHoca CpeJCTB U CIOCO00B JIEHCTBHA B NPO(ECCHOHATIBHYIO Cpely;
YMETh IIEPEHOCUTH 3HAHHS B TI03HABATEIIbHYIO U NPAKTUYECKYIO 00nacTu
JKM3HEACSTEIBHOCTH; YMETh MHTEIPUPOBaTh 3HAHMS W3  Pa3HBIX
NpeAMETHBIX ~ OOylacTeli;  BBIABUraTh HOBBIC HAEH, MPEATarath
OpPHTHHAJIBHBIC TOAXOIBl W PEIICHUS, CTaBUTh NPOOJEMBI W 3amadH,
JOIYCKAOIIHE allbTEPHATHBHBIC PEIICHUSL.

OK 02.
Hcnonb3oBath
COBPEMEHHBIE CPEe/ICTBA
MOMCKa, aHAJIN3a U
HHTEPIPETALHH
uHbopManuu 1
UH(POPMALHOHHBIC
TEXHOJIOTUH ISt
BBITIOJTHECHHUS 33124
npoeCCHOHATBHOMN
JIeSITENIbHOCTH;

B 00.1acTH HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOH NMPAaKTUKH, OCHOBAaHHOTO Ha
JUanore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MecTa B
HOJIUKYJIbTYPHOM MHPE; COBEPILIEHCTBOBAHHE SI3BIKOBOM M UUTATEIbCKOM
KyJIBTYpBl KaK CPEICTBAa B3aUMOJCHCTBUSA MEXIY JIOJbMHU U MO3HAHUS
MHpa; TIOHUMaHue crieu(UKN OMOJIOTMU KaK HayKH, OCO3HAHHMs € posiu
B (opMHpOBaHMH pAIMOHAIEHOTO HAYYHOTO MBIIIICHUS, CO3IaHUU
LEJIOCTHOTO MpEACTaBICHUST 00 OKPYXaIOIIeM MHpE KaK O EAWHCTBE
NpUpPOJbI, YeloBeKa M o0IiecTBa, B  IO3HAHMM  HPUPOJHBIX
3aKOHOMEPHOCTEH ¥ pEHIeHMH NpoOJeM COXPaHEHHS IIPUPOIHOTO
paBHOBeCHS; yOS)KAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH TSI COBPEMEHHOM
UBWJIM3AIMN: OOECIICUCHNUS HOBOTO YPOBHS pPa3sBUTHS MEIMIMHBI,
CO3JJaHME TIEPCHEKTHBHBIX OHOTEXHOJIOTHH, CIIOCOOHBIX  perarth
pecypcHbIE IPOOIEMbI Pa3BUTHS YEJIOBEUECTBA, TONCKA ITyTeil BEIXOA U3
rII00aJbHBIX JKOJIOTHYECKHX Ipo0jeM U oOecnedyeHus Tepexoaa K
YCTOIUMBOMY pa3BUTHIO, PAIlMOHAJFHOMY MCIOJIb30BAHUIO MPHUPOIHBIX
pecypcoB ¥ (QOPMHPOBAHMIO  HOBBIX  CTaHIAPTOB  JKU3HH;
3aMHTEPECOBAHHOCTh B TIONYYEHHH OHOJIOTMYECKHX 3HAHUH B IEJIX
TIOBBILICHHS OOLIEH KYJIbTYphl, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, KaK
COCTaBHOMW 4YacTH (YHKIHMOHAIGHOH TIPaMOTHOCTH OOYyYaroIuXxcs,
(hopMupyeMoii IpH N3yYeHUH OHOJIOTHH; TOHUMaHNE CYITHOCTH METOI0B
MO3HAHMSA, MWCIOJIB3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IOJIydaeMble 3HAHMS JUIsl aHAN3a U OOBSCHEHUS SBICHUN
OKpYXAIOIIEro MHpa M TPOMCXOAAIINX B HEM HW3MEHCHHWH, yMEHHE
Jenath OOOCHOBaHHBIC 3aK/IIOYCHUS HAa OCHOBE HAyYHBIX (AKTOB M
UMEIOIUXCA JAHHBIX C LEIbI0 IONYy4EHUs JOCTOBEPHBIX BBIBOJOB;
CHOCOOHOCTH CaMOCTOSTENBHO HCIIOIB30BATh OMOJIOTHYECKNE 3HAHNS IS
pemieHus TPoOIeM B PpEANbHBIX JKU3HEHHBIX CHTYalWAX; OCO3HaHHE
LEHHOCTH  HAy4YHOW  JEATENbHOCTH, TOTOBHOCTH  OCYILECTBISTH
MPOEKTHYI0 U HCCIEIOBATENbCKYIO JICSITENbHOCTh MHAMBUAYAIbHO U B
rpyIne; TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUIO U

yMEHHE KPUTHYECKH OLEHHWBATh M HHTEPIPETUPOBATH HH(OpMALUIO
OHOJIOrMYECKOTO COJIEPIKAHUSI, BKIIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS
M3 Ppa3IMYHBIX HCTOYHHKOB (CpeICTBA MAaccoBOil HH(pOpMAIHH,
HAy4YHO-TIOMYJISIPHBIE MAaTEPUalIbl), ITHYECKHE ACTIEKThl COBPEMEHHBIX
UCCIIeOBaHUT B OHONOTMH,  MEOHIUHE,  OHOTEXHOJIOTHH,
paccMaTpHuBaTh rnobanbHbIe 9KOJIOTHICCKHE po0eMbl
COBPEMEHHOCTH, ()OPMHUPOBATH O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIMIO; ; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCHMEHHBIE U yCTHBIE
cooO1eHus, 00001as OMOIOTHYECKYI0 HHPOPMAIMIO U3 HECKOJIBKHX
HNCTOYHHUKOB, T'paMOTHO HUCIIOJIB30BATh HOHSATUHHBIA armapar
Ouomoruu.

c(hOopMHPOBAHHOCTH 3HAHUH O MECTE W POJIH OUOJIOTUU B CUCTEME
HAy4YHOTO 3HaHHS ECTECTBEHHBIX HAYK, B JOPMHUPOBAHUN COBPEMEHHOI
€CTECTBEHHO-HAYYHOU KAPTHHBI MUPA U HAYYHOT'O MUPOBO33PEHHUSI, O
BKJIaJIC POCCHIICKHX U 3apYOeKHBIX yUEHBIXONOJIOTOB B Pa3BUTHE
Ouonoruu, GyHKIMOHATBHON IPAMOTHOCTH YEIOBEKA AJIsI PEICHUSI
KU3HCHHBIX 337134,




caM000pa30BaHMIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHUHA TI0
OMOJIOrMU B COOTBETCTBUH C KU3HEHHBIMU TIOTPEOHOCTSIMH.

Pabora c undopmanmeii:

OPHEHTHPOBAThCSI B PAa3IMYHBIX WCTOYHHMKAax HHpOpManun (TeKcre
y4eOHOro 1mocoOusi, Hay4HO-HOMYJISIPHOHW JHTeparype, OMOJOrHMYecKHX
CJIOBapsIX U CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B
WHTepHeTe), aHANM3UPOBATh MHOOPMAIMIO Pa3IMYHBIX BHIOB M (HOpM
NpEICTaBICHUS, KPUTHYSCKH OLCHUBATh €€ IOCTOBEPHOCTh H
HENPOTHBOPEYHBOCTE;  (OPMYJIHPOBATH  3alpOChl U NPUMCHATH
pa3MYHbIE METOIBI TIPH TIOMCKE B 0TOOpe OHosorndeckoi mabopMaImm,
HeoOXOAWMOW I BBINIOTHEHWS YYEeOHBIX 3ajad; MPHOOpPETaTb OIIBIT
UCIIOJIB30BAaHMSl  MH(POPMALMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBCPUICHCTBOBATL KYJbTYPY aKTUBHOI'O MCIIOJB30BaHUA PA3JTNMIHBIX
TIOMCKOBBIX CHCTEM; CaMOCTOSTENIbHO BBIOMPATh ONTHMAIbHYIO (hopmy
npejicTaBiaeHus. Ouosornueckod uWHMopManuu (CXeMmbl, rpaduKH,
JUarpaMMsl, TaONHUIIB], PUCYHKH U APYTO€); UCIOIB30BATh HAYYHBIH A3BIK
B KauecTBe cpelcTBa Ipu pabore ¢ Ouosornyeckod HHGOpMaLUEH:
MNpUMCHATh XUMUYCCKUC, (1)I/ISI/I‘IGCKI/I€ U MaAaTEeMaTU4YCCKHEC 3HAKU H
CHMBOJIBI, (OpMYJIBI, abOpeBHaTypy, HOMEHKIATYpy, HCIIONb30BAaTh H
npeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKUE CPEACTBa HATVISAHOCTH;
BIQJICTh  HABBIKAMH  PAclO3HABaHMA M 3al(uThl  HH(OpMaimy,
MHGOPMAIMOHHON 0€30MMaCHOCTH JTMYHOCTH.

OK 04
DddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaHJie

B yacTH rpaxkaaHCKoOro BOCHHTAHUA:

c(hOpMHPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMH  OOydYaroIierocss Kak
AKTHBHOTO U OTBETCTBEHHOT'O WIEHAa POCCHUICKOro OOILIECTBa; OCO3HAHHE
CBOMX KOHCTUTYLIMOHHBIX NpaB M 00S3aHHOCTEH, yBa)KEHHE 3aKOHa M
NPaBONOPSKA; TOTOBHOCTb K COBMECTHOHM TBOPYECKOW JESTEILHOCTH
Opd  CO3AaHMM  y4eOHBIX  MPOEKTOB, pEHIEHHH  y4eOHBIX U
MO3HABATEJILHBIX 3a]ay, BBIIOJHEHUH OMOJIOTMYECKHX AKCIIEPUMEHTOB;
CIIOCOOHOCTH OIPEAENATh COOCTBEHHYIO IO3HMILHIO IO OTHOIICHHIO K
ABJICHISIM COBPEMEHHOH XHM3HU W OOBSCHATH €€; YMCHHE yYUTHIBATH B
CBOMX JEHCTBHAX HEOOXOOMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICHCTBHUS
MONEH C pasHBIMH yOEXICHUSIMH, KyJbTYPHBIMH IEHHOCTSIMH H
COIMAIBHBIM TIOJIOXKEHHEM; TOTOBHOCTh K COTPYAHHYECTBY B Ipoliecce
COBMECTHOTO BBITTOJTHEHHS Y4eOHBIX, MIO3HABATENbHBIX u
HCCIIEZIOBATENbCKUX 3a/ad, YBAXKHUTCIBHOTO OTHOIIEHWS K MHEHHUIO
OINOHEHTOB INPH OOCYXXIEHUH CIOPHBIX BOIPOCOB OHOJOIMYECKOrO
COIEpKaHUSA; TOTOBHOCTb K TIyMaHUTapHOM U BOJIOHTEPCKOMH
JIeSTEeIbHOCTH;

KoMMyHHKAaTHBHBIE YHUBePCAIbHbIE YUeOHbIE TeiiCTBHS

O0uIenne: OCYIIECTBIAT, KOMMYHHKAIIMM BO BceX cdepax >KU3HH,

c(hOpMHPOBAHHOCTh 3HAHUK O MECT€ M POJU OHOJIOTHH B CHCTEME
HAy4HOTO 3HaHHsI ECTECTBEHHBIX HayK, B JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA U HAYYHOT'O MHUPOBO33PEHUS, O
BKJIQJIC POCCHHMCKHX M 3apyOeKHBIX YydYEHBIXOMOJOrOB B pa3BUTHE
Ouosioruyu, (PYHKIMOHATBHON TPAMOTHOCTH YEJIOBEKAa I PEIICHHS
JKM3HEHHBIX ~ 3a/1a4; yYMEHHE  BBINOJHITH  Ja0OpaTOpHBIE U
MpaKTUYEeCKUe paboThI, COOI0IATh MpaBmia MpHu paboTe ¢ yueOHBIM U
ab0paTOPHBIM 000y IOBAHUEM;




aKTUBHO YYacTBOBaTb B JHAJOT€ MWIM JUCKYCCHM IO CYIIECTBY
oOcyxmaemMol Tembl (yMEHHME 3aJaBaTh BOIPOCHI, BBICKAa3bIBATH
CYXK/IEHUsI  OTHOCUTEIIbHO  BBINOJIHEHUS  MpejaraeMo  3ajaud,
YUUTBIBATh MHTEPECHl U COTIACOBAHHOCTH MO3MLMN NPYTrUX Y4aCTHUKOB
JMajora WIM JUCKYCCHHM); paclo3HaBaThb HeBepOasbHbIE CpeACTBa
oOIleHNs, TOHMMAaTh 3HAYEHUE COLHMAIbHBIX 3HAKOB, HPEANOCHUIOK
BO3HUKHOBEHHS KOH()JIMKTHBIX CHUTYaIlH, YMETh CMATYaTh KOH(MIUKTH U
BECTH IIEPETOBOPHI; BIAJETh PA3IMYHBIMH CIIOCOOAaMH OOWICHUS U
B3aUMOJCHCTBUS, MOHMMAaTh HAMEPEHUsS [PYTHUX JIOJCH, NPOSBIATH
YB&KHUTEIFHOE OTHOILICHHWE K COOCCEIHMKY W B KOPPEKTHOHW (opme
(hopMyIMpOBaTh CBOM BO3PAXEHUS; Pa3BEPHYTO W JIOTHYHO H3Jararh
CBOIO TOUKY 3PEHUS C HCIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas JeATeTbHOCTD: IIOHUMATh U UCIONb30BaTh IPEUMYIIECTBA
KOMaH/THOH W MHAMBUAYaJbHOW pabOTHI IPH PELICHHH OMOJIOTHYECKON
npoOJieMbl, O00OCHOBBIBATh HEOOXOAMMOCTh HPUMEHEHHS TPYMIIOBBIX
¢dbopM B3aMMOJEWCTBHS TpW pelIeHHH y4deOHOH 3ajaun; BBIOMPATH
TEMaTHKy W METOJIbl COBMECTHBIX JICHCTBUH ¢ y4€TOM OOIIUX HHTEPECOB
U BO3MOXHOCTEH KaXIOro 4JieHa KOJUIEKTHBA; NPUHUMATH IIEU
COBMECTHOH  JESTEIBHOCTH, OPTraHM30BBIBATb W  KOOPIHMHUPOBATH
JIEHCTBUS 1O €€ NOCTUKEHHIO: COCTABIIATh IUIaH AEMCTBUM, pacipenensiTh
pomn ¢ yd4éToM MHEHMH YYacTHHKOB, OOCYXAaThb pE3yJbTaThl
COBMECTHOI pPabOTbI; OLIEHWBATh KAa4eCTBO CBOETO BKJIaga M Ka)JIOTO
yYacTHHKA KOMaH/Ibl B OOIIMI pe3yIbTaT MO pa3padOTaHHBIM KPUTEPHSIM;
npeajaratb HOBBIC MPOCKTHI, OLCHUBATHL HJACU C IO3UIUKA HOBHU3HLI,
OPUTMHAJIBHOCTH, HpaKTH‘leCKOﬁ 3HAYUMOCTH, OCYIIECTBJIATDH
MO3UTUBHOC CTPATETHMYCCKOC TIIOBCACHUC B pa3JIMYHbBIX CHUTyaluAaX,
MPOABJIATH TBOPYECTBO U 13006pa>1<eH1/1e, 6I)ITI) WHUIIMATUBHBIM.
PeryasiTuBHbIC YHHBepcaJbHbIE y4eOHbIe AelicTBUS
CaMoopranM3anusi: HCIOJB30BaTh OWOJIOTMYECKHE 3HAHUA  JUIs
BBIBJICHUS MPOOIEM ¥ WX PEIMECHHUS B JKU3HEHHBIX U Y4EOHBIX
CHUTyaIUsX; BbIOMpaTh Ha OCHOBE OMOJIOTMYECKHMX 3HAHWHU LENCBBIE U
CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBUSIX M IMOCTYINKaX IO OTHOIICHUIO
K JKMBOW TPHPOAE, CBOEMY 3JOPOBBIO M 3J0POBBIO0 OKPY’ KAIOIIMX;
CaMOCTOATENIbHO ~ OCYLIECTBISATH  ITO3HABATEIBbHYIO  JIESTEIBbHOCTD,
BEBISBIIATE MPOOJIEMBI, CTAaBUTh U (POPMYIIMPOBATh COOCTBEHHEIE 3a0a4H B
O6pa3OBaTeﬂbH0ﬁ JACATCIBbHOCTHU u JKU3HCHHBIX CUTyaluAaX;
CaMOCTOSATENIbHO COCTABIATH IUIAH pEIIEHHs NpOOJIeMbl € Y4ETOM
HUMCIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M IMPEIIOYTCHUI;
JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM; pAaCHIUPSITh pPaMKH Yy4eOHOro
npeaMeTa Ha OCHOBE JIMYHBIX HpeILHO‘ITeHﬂﬁ; Jc1aTh OCO3HAHHBIN
BBIOOpP, ApTyMEHTHPOBATh €ro, OpaTh OTBETCTBECHHOCTh 3a PELICHHE;
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OLICHMBATh NPHOOPETEHHBIH OINBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U
NPOSIBJICHUIO LIMPOKOW OSpPYAMIMHM B pasHbIX O00JacTsIX 3HAHUM,
MOCTOSIHHO TIOBBIIIATh CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBIH yPOBEHb.
CaMOKOHTPOJIb: J1aBaTh OLIGHKY HOBBIM CUTyalusiM, BHOCHTH
KOPPEKTHBEI B JIESITEILHOCTh, OLIEHMBAaTh COOTBETCTBUE PE3yJIHTATOB
LeJISIM; BJIAJIETh HaBBIKAMM ITO3HABATEJIbHOW pe(IEeKCUM KaK OCO3HAHMS
COBEpIIAEMBIX ACHCTBUH U MBICIUTEIBHBIX NPOIECCOB, HX PE3YIBTATOB U
OCHOBaHHH, HCIOJIB30BATh NMPHUEMBI PeIICKCHU JUIA OLEHKH CHTYaIlUH,
BBIOOPa BEPHOTO PEIICHUS; YMETh OIEHMBATh PUCKH M CBOEBPEMEHHO
MPUHUMATh pEIICHHS 110 WX CHIDKCHUIO;, NPUHUMAaTb MOTHBBl H
apryMEHTHI JPYTHX NPH aHAIN3€ PE3yIbTaTOB JESTCIFHOCTH.

IIpunsiTHe cedst M APYTUX: IPUHUMATH CEOsl, IOHMMAs CBOM HEIOCTATKU
U JIOCTOMHCTBA; NPUHUMATh MOTHBBI U apryMEHTHI JIPYTHX IPH aHalIn3e
pe3yJbTaToB JEATENLHOCTH; IIPU3HABATh CBOE MPaBO U MPaBO APYIHX Ha
OLIMOKH; pa3BUBAaTh CHOCOOHOCTh MOHMMAaTh MHpP C HO3WUIHMH JPYroro
4eJIOBEKA.

OK 07
CopelicTBOBaTh
COXpaHEHHIO
OKpY Karollei cpensl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HaHUA 00
M3MEHEHHUH KJIMMaTa,
TIPUHITAIIEI OepeKITUBOTO
MPOM3BOJICTBA,
3¢ GeKTHBHO IEHCTBOBATH
B UpE3BBIYANHBIX
CUTyalluAX;

B yacTH 3cTeTHYeCKOr0 BOCIIMTAHUS:
ICTETHMYECKOE OTHOLICHUE K MUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOLIECTBEHHBIX OTHOLICHUH;

MOHUMAHHE 53MOIMOHAILHOTO BO3JIEUCTBUS KUBOW TMPUPOIBI U €€
[IEHHOCTH; TOTOBHOCTh K CAMOBBIPQ)XEHHIO B Pa3HbIX BHUAAX HCKYCCTBA,
CTpEMJICHHE NPOSABIATH KAUYECTBA TBOPUECKOH JIMIHOCTH;

B yacTtu puznyeckoro BOCIMTAHUS;

(hOopMHPOBaHUS KyIbTYPHI 30POBBS M SMOLIMOHAIBEHOTO OJIAT OTIOIY IHS:
MOHMMaHKE U peaIu3alys 3JJ0pOBOTo 1 Oe301macHoro oopasa KU3HH
(3mopoBoe nuTanue, co0I0IeHHE TUTHEHNYECKUX TIPaBUII U HOPM,
cOanaHCUPOBAaHHBIN PEKHUM 3aHATHH U OT/bIXA, PEryJsipHas pusndeckas
aKTl/IBHOCTL), 6epe>1<Hor0, OTBCTCTBCHHOT'O U KOMIICTCHTHOI'O OTHOIICHU S
K COOCTBEHHOMY (DH3HYECKOMY U TICUXHUYCCKOMY 3/I0POBBIO; TOHUMAHHE
LHCHHOCTHU NPpaBUJI UHANBUAYAJIBHOT'O U KOJUIEKTUBHOT'O 6630HaCHOF0
MIOBEACHUSI B CUTYAIUAX, YTPOXKAIOMINX 3J0POBBIO U JKU3HH JIIOACH;
OCO3HaHHE ITOCIEICTBUI U HETIPUATHS BPEAHBIX MPUBBIYEK
(ymotpeOeHus amKoToNsl, HAPKOTHKOB, KyPEHHS)

B yacTH 3K0JI0rH4ecKOro BOCIUTAHUS

9KOJIOTMYECKH L[EJIECO00pa3HOE OTHOUIEHHUE K IPUPOJIEC KaK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CyIIeCTBOBAHMS; MTOBBIIICHAE YPOBHS
9KOJIOTMYECKON KYJIbTYPBI: IPUOOPETEHHE OIIbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCIIEJCTBUH ISl OKpY Karouien
Cpezbl; 0CO3HaHHE III00AIFHOTO XapaKTepa SKOJIOTHYECKUX Mpo0IieM n
MyTel MX peleHus]; CHOCOOHOCTh UCII0NIb30BATh MPHOOPETaeMBbIe ITPH
M3y4YCHUH OMOJIOTHH 3HAHUS M YMEHUsI IPU PeLIeHUH npodiieM,

YMCHHE BJIAJETh METOJAMH HAYYHOTO T[O3HAHHS B OWOJIOTHH:
HAOJIOJICHUEC W OIUCAHUEC JKUBBIX CHCTEM, MPOIIECCOB W SIBIICHUIA,
OpraHu3aIMsi © MOPOBEICHHE OHOJIOTMYECKOTO  IKCIICPHMEHTA,
BBIJBIKCHHE THIIOTE3HI, BBISIBIICHHC 3aBUCUMOCTH MEXAY
HCCIIeTyeMBIMH BEIMIWHAMHE, OOBSCHEHHE ITONYYSHHBIX Pe3yJbTaTOB,
WCIOJb30BaHHBIX HAy4YHBIX MOHITHH, TEOPUl W 3aKOHOB, yMEHHE
JlenaTth BBIBOJAbl HAa OCHOBAHWU IOJYYEHHBIX DPE3YJIbTATOB; YMEHHE
BBIJICNIATh CYIICCTBEHHBIE TPU3HAKM CTPOCHHUS OWOJIOTHYECKUX
OOBCKTOB:  BUJAOB, TONYJSAIMHA, TMPOMYIECHTOB, KOHCYMCHTOB,
PEAYILCHTOB, OMOTCOIICHO30B U YKOCHCTEM, OCOOCHHOCTH IMPOIECCOR:
HACJIeICTBEHHOM U3MEHUYMBOCTH, €CTECTBEHHOI'O otbopa,
BUZ000pa30BaHusl, IMPUCIOCOONICHHOCTH OPTraHU3MOB, JIEHCTBHS
JKOJIOTHYECKUX (DAKTOPOB HA OPraHU3MBI, TICPSHOCA BEIIECTB U MOTOKA
SHEpPrUM B DKOCHCTEMaX, aHTPOIOIE€HHBIX M3MEHEHUH B 3KOCUCTEMAaxX
CBOCH MECTHOCTH, KPYrOBOpPOTa BEHIECTB M OHOT€OXHMHYECKUX
OUKIOB B OWocdepe; yMeHHE MPUMCHSTH MOJMYYCHHBIC 3HAHUS IS
0O0BsICHEHUSI OMOJOTHYECKUX MPOIECCOB M SIBICHHM, M TPUHATHA
MPAKTUYECKUX PELICHUH B IOBCEAHEBHOW JKU3HU C  LEJbIO
obecrieyeHnss  0E30IMACHOCTH  CBOETO  3J0POBBS M 3[OPOBBSA
OKPY’KAIOMIUX JIFONIeH, COONOCHNUS HOPM TPaMOTHOTO TIOBEICHUS B
OKpYXalolel MpUPOJAHON cpele, TMOHUMaHHEe HEOoOXOIUMOCTH
HUCIOJIb30BaHUSI IOCTHIKEHUH COBpPEMEHHOM OHOJIOTHH s
palroOHAIBLHOTO MPUPOJONOIb30BaAHUS;
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CBSI3aHHBIX C pallMOHAJILHBIM NPUPOJONONIBE30BaHNEM (COOI0IeHUE
MpaBHJI TOBEJCHUS B IPUPO/JIE, HAIIPABICHHBIX Ha COXpPAHEHNE
paBHOBECHS B DKOCHCTEMAX, OXpaHy BUJIOB, SKOCHCTEM, Orocdepsb);
AaKTUBHOE HENpUATUE NeHCTBUM, IPUHOCSIIUX Bpe] OKPYKAIOLEeH
NPUPOJHOI Cpejie, yMEHNEe IPOTHO3UPOBATh HEOIAronpusTHhIE
SKOJIOTUYECKHUE MOCNIEACTBUS IPEAIPUHUMAEMbIX ASUCTBUH U
MPEOTBPAIATh UX; HATMIHE PA3BUTOTO YKOJIOTHIECKOTO MBIIUICHHS,
9KOJIOTMIECKON KYJIbTYPBI, OTBITa JEATEILHOCTH SKOJIOTHIECKOH
HaINpaBICHHOCTH, YMEHHUS PyKOBOJICTBOBATHCSI MU B TI03HABATEIHHOM,
KOMMYHHUKATUBHOH 1 COIIMAJIbHOM ITPAaKTHKE, TOTOBHOCTH K yJacTHIO B
MPaKTHIECKON AEATEIBHOCTH 9KOJIOTNIECKON HAPaBJICHHOCTH;

IIK 1.3 BemoassTs
KOHTPOJIb COOTBETCTBHUS
IKCILTYaTal[HOHHO-
TEXHOJOTUYECKUX
apamMeTpoB MIBEHHOTO
00opymoBaHUs

B uyacTH TpPya0BOro BOCHMTAHMSI: T'OTOBHOCTh K TpPYyIy, OCO3HaHHE
LHEHHOCTH MAacTepCTBa, TPYAOJIOOMe; TOTOBHOCTh K  aKTHBHOU
JIeITENIbHOCTH  TEXHOJIOTMYECKOW W  COLMAIBHON  HANpaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIMHMPOBAaTh, IUIAHHUPOBAaTb M CaMOCTOSTEIIHLHO
BBIMOJIHATh TAKYI JCATEIBHOCTh, HWHTEPEC K pa3IHYHBIM cdepam
npodeccCHOHANIBHON /IeSTEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oyayiiei mpodeccuu U peaan30oBbIBaTh COOCTBEHHBIE )KU3HEHHBIC
IUIaHbI; TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO
Ha MPOTSHKCHUH BCCH KU3HH;

c(hOpMHPOBAHHOCTh 3HAHUK O MECT€ M POJU OHOJOTHH B CHCTEME
HAy4HOTO 3HaHHsI ECTECTBEHHBIX HayK, B JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA U HAYYHOT'O MHUPOBO33PEHUS, O
BKJIQJIC POCCHHMCKHX M 3apyOeKHBIX Yy4YEHBIXOMOJOrOB B pa3BUTHE
Ouoyioruyu, (PYHKIHOHATBHON TPAMOTHOCTH YEJIOBEKAa IS PEIICHHS
JKU3HCHHBIX 337134,

K 2.2.
Brimonuate
TEXHOJIOTHYECKUE
MPOIIECCHI 00pabOTKH
JeTalieil u3nenui
CpelHel CI0XHOCTH
BPYYHYIO, Ha IIIBEHHOM
aBTOMATHYECKOM HIIH
MOJTyaBTOMAaTHYCCKOM
000pyIOBaHUH,
000pyIOBaHUH IS
BIIA)KHO-TETLIOBOM
00paboTKH.

B yacTH 3¢TeTHYECKOro BOCIIUTAHUA:

JCTETHYECKOE OTHOIIEHNE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYyJa, OOIIECTBEHHBIX OTHOIICHUH;
MMOHUMAHHUE SMOIIMOHAILHOTO BO3/IEHCTBHS KUBOW TMPUPOIBI U €€
LEHHOCTH; TOTOBHOCTh K CaMOBBIPA)XXEHHIO B Pa3HbIX BUAAX HCKYCCTBA,
CTpEeMJICHHUE MPOSIBIISITH KaueCTBa TBOPUYECKOUN TMUHOCTH;

YMEHHE KPUTHYECKH OLIEHWBATh M WHTEPIPETHPOBATH HH(OPMAIHIO
OHMOJIOTHYECKOTO CONIEPKAHMS, BKIIOYAIOITYO MICEBIOHAYIHbBIC 3HAHHUS
W3 Pa3NMYHBIX HCTOYHMUKOB (CpencTBa MaccoBOM HMH(pOpMAaImm,
HAYYIHO-TIOMYJISIPHBIE MaTePHAIIBI), STHICCKUE ACTIEKTHl COBPEMEHHBIX
UCCIIC/IOBAaHUN B OWOJIOTUU, MEIUIMHE, OWOTEXHOJOTHH; YMCHHE
C03/1aBaTh COOCTBEHHBIC MUCBMEHHBIC U YCTHBIC COOOIICHHMS, 00001I1ast
OHMOJIOTHYECKYIO MH(GOPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB, IPAMOTHO
WCIIOJIb30BaTh MOHITHHHBIN anmapaT OUOJIOTHH.

B yacTu rpajkIaHCKOro BOCIIMTAHUS:

Cc(OPMUPOBAHHOCTh  TPAKAAHCKOM MO3MLIMKM  OOydaromerocss Kax
AKTHBHOTO U OTBETCTBEHHOT'O WIEHAa POCCHUICKOro OOILIECTBa; OCO3HAHHE
CBOMX KOHCTUTYLIMOHHBIX NpaB M O0S3aHHOCTEH, yBa)KEHHE 3aKOHAa U
NPaBONOPSAIKA; TOTOBHOCTb K COBMECTHOH TBOPYECKOH HEATENBHOCTH
OpH  CO3MaHMM  yd4eOHBIX  IPOEKTOB, pEMICHHH  y4eOHBIX U
MIO3HABATENILHBIX 3a]ad, BBIIOJHCHUN OHOIOTHYECKHX AKCIIEPUMEHTOB;
CIIOCOOHOCTD OIPEAETATh COOCTBEHHYIO IO3HIHMIO II0 OTHOIICHHIO K
SBJICHISIM COBPEMEHHOH XHM3HU W OOBSCHATH €€; YMCHHE yYUTHIBATH B
CBOMX JCUCTBHSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOZEHCTBUS
JIOJIell ¢ pasHbIMH YOEXICHUSMH, KyJIbTYPHBIMH LEHHOCTSIMH H
COLIMAJIbHBIM TOJ0XEHUEM; FOTOBHOCTh K COTPYAHUYECTBY B Mpoliecce

yMEHHE KPUTHYECKH OLEHHWBATh M HHTEPIPETUPOBATH HH(OpMALUIO
OHMOJIOrMYECKOTO COJIEPIKAHUSI, BKIIIOYAIOIIYIO TICEBAOHAYYHbIC 3HAHUS
W3 Ppa3IMYHBIX HCTOYHHMKOB (CpeICTBA MAaccoBOil HH(pOpMAIHH,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepHalibl), PAacCMaTpUBaTh  TIII00ANbHbBIE
JKOJOTHYECKHE TPOOJIEMbl  COBPEMEHHOCTH, (HOPMHPOBATH IO
OTHOIICHHIO K HUM COOCTBEHHYIO MMO3HIHIO;
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COBMECCTHOI'O BBIITOJIHCHUA y‘I€6HLIX, I103HaBaTCJIbHBIX u
HCCIICAOBATCIIbCKUX 3aJad, YBAXWUTCIbHOIO OTHOLICHHMA K MHCHUIO
OIIMMOHEHTOB TIIpU 06CY)K,H€HI/II/I CIIOPHBIX BOIPOCOB OHOJIOIrMYECKOTO
COACPIKAHUA; TOTOBHOCTb K I‘yMaHHTapHOfI nu BOHOHTépCKOﬁ
JACATCIBbHOCTHU

IleneBbie OpHEHTHPHI Pe3yJIbTATOB BOCIIUTAHUS HA YPOBHE CpeJHero o0uiero oopa3oBaHus

IlesieBble OpHEHTHPBI

Fpamaﬂcxoe BOCIIUTAHHE

OCO3HAaHHO BBIPAKAIOUINIA CBOI POCCHUHCKYI0 TIPaXIAHCKYIO MPHHAMICIKHOCTh (MICHTHYHOCT) B MOJHUKYJIBTYPHOM, MHOTOHAIIMOHAJIBPHOM M MHOTOKOH(ECCHOHAIHLHOM
poccHuiicKOM 0011eCTBE, B MUPOBOM COOOIIIECTBE.

Cos3Haromuil CBOE CAMHCTBO C HApOJOM PoccuM Kak HMCTOYHMKOM BJIACTH M CYOBEKTOM TBICSYEICTHEH POCCHUHCKOW TOCYNApCTBEHHOCTH, C POCCHIICKMM TOCYIapCTBOM,
OTBETCTBCHHOCTh 32 €r0 Pa3BHTHEC B HACTOSIIEM M OyayIlleM Ha OCHOBE HCTOPUYECKOTO IPOCBEINCHHS, CPOPMHUPOBAHHOIO POCCHUICKOrO HAMOHATBHOTO HUCTOPHYECKOTO
CO3HaAHUS.

[posBisromuii TOTOBHOCTH K 3amute PomuHbI, criocOOHBIH apryMEHTHPOBAaHHO OTCTAaMBATh CYBEPEHNUTET U JOCTOMHCTBO Hapoaa Poccun u Poccmiickoro rocyaapcTBa, COXpaHITh
1 3aIIUIIATh HCTOPUYECKYTO MpaBxy. OpreHTHPOBAaHHBIN Ha aKTHBHOE TPAYKAAHCKOE yUaCTHE Ha OCHOBE YBa)KEHHS 3aKOHA M PAaBOTIOPSIKA, IIPaB U CBOOO COTpaKIaH.
OCO3HAaHHO ¥ JCATENbHO BBIPAKAIOUINA HETIPUATHE JII000H TUCKPUMUHALINY IO CONMAIBHBIM, HAITMOHAIBGHBIM, PACOBBIM, PEUTHO3HBIM MPH3HAKAM, TIPOSIBICHUHA 3KCTPEMH3MA,
Teppopu3Ma, KOPPYIIIHH, aHTUTOCYJapCTBECHHON JIEATEIHHOCTH.

OO6namaroniii  ONBITOM TPAXKAAHCKOW COIMANBHO 3HAYNMON JEATENbHOCTH (B YYCHHYECKOM CaMOYIIPABICHHWH, BOJIOHTEPCKOM MIBIDKCHHH, SKOJIOTHYECKHX, BOCHHO-
MATPHOTHYECKUX U IPYTHX 0OBEAMHEHMSX, aKIHUAX, IPOTPaMMaXx).

Hanm)anecxoe BOCIIUTaAaHUC

Beipaskaronuii cBOI0 HallMOHAIBHYIO, STHUYECKYIO IIPHHAIIICIKHOCTD, IPUBEP)KEHHOCTH K POJHOH KYyJIbTypE, JTI000BL K CBOEMY HApOY.

CosHaromuil NpUUacTHOCTh K MHOIOHAIIMOHATIBHOMY Hapony Poccuiickoit ®enepanun, Poccuiickomy OTedecTBy, pOCCUICKYIO KyIbTypHYIO UAEHTHUHOCTb.

IIposBnsromuil fesTeabHOe HEHHOCTHOE OTHOIIEHUE K HCTOPUUYECKOMY U KyJIbTYPHOMY HacleIUI0 CBOEr0 U APYrHX HapoJoB Poccuu, TpaguuusmM, npa3gHuKaM, MaMsATHUKAM
HapoJ0B, IPOXKUBAIOLINX B poHOM cTpane — Poccun.

[IposiBisiromnii yBaskeHHE K COOTEYSCTBEHHUKAM, ITPOKUBAIONIUM 32 PyOeKOM, IMOANSPKUBAIOIINN UX TTPaBa, 3alllUTy HX HHTEPECOB B COXPaHEHUH POCCUICKON KYIbTYPHOR
UACHTHYHOCTH.

I{yXOBHO-HpaBCTBeHHOe BOCIIUTaAaHUE

[IposBisromuii NPUBEPKEHHOCTh TPAOWLIUOHHBIM TyXOBHO-HPABCTBEHHBIM IICHHOCTSIM, KyJIbType HapomoB Poccum ¢ y4eToM MHPOBO33PEHUYECKOTO, HAIIMOHAIBHOTO,
KOH(ECCHOHATBHOTO CaMOOTIPE/ICIICHUSI.

JleWicTBYIOIIMIT ¥ OIICHUBAIOIIMK CBOE MOBEJACHHWE W MOCTYNKH, MOBEICHUE WM TMOCTYIKH APYTHX JIOJCH C MO3UIUN TPaAUIIMOHHBIX POCCHUCKHUX IYXOBHO-HPABCTBEHHBIX
LIEHHOCTEH W HOPM C OCO3HAHHEM IOCIEICTBHN MMOCTYNKOB, IESATEIHHO BBIPAXKAIONINA HETPHUATHE aHTHTYMAHHBIX M aCOIHAJIBHBIX IOCTYIKOB, IIOBEACHUS, IPOTHBOPEUAIINX
STHM IIEHHOCTSIM.

[posBnsronuil yBaXKeHHE K KHU3HU U JTOCTOMHCTBY KaXKJIOTO YEIOBEKa, CBOOOIC MUPOBO33PEHUCCKOTO BBIOOPA M CAMOOIPECIICHHS, K MPEACTABUTEIIIM PA3IMYHBIX STHHYCCKUX
TPYIII, peUruid Hapo10B Poccru, MX HAIMOHAIEHOMY JTOCTOMHCTBY U PEIIMTHO3HBIM YyBCTBAM C YYETOM COOJIOJICHHS KOHCTUTYITUOHHBIX IIPAB U CBOOO] BCEX TPaxJiaH.
[NoHuMaromui ¥ IEATEIHFHO BBIPAKAIOUINA IEHHOCTh MEKPEIUTHO3HOT0, MEKHAIMOHAILHOTO COTJIACHS JIFOJICH, HapoaoB B Poccru, crmocoOHBIH BECTH THANIOT C JIFOJBMHU Pa3HBIX
HAIMOHAJIFHOCTEH, PEIMTHO3HOM MPUHAIICKHOCTH, HAXOIUTh OOLIHE IIEIU W COTPYAHUYATH JUISI UX JTOCTHXKCHUSL.
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OpI/IeHTI/IpOBaHHHﬁ Ha CO3JaHuc YCTOﬁQHBOﬁ CEMbU Ha OCHOBC pOCCHﬁCKHX TpaAULIMOHHBIX CEeMEHHBIX HCHHOCTCﬁ; IIOHUMaHHUH 6pa1<a KaK COro3a MYXKYUHBI U KCHIIUHBI JJI1
CO3JaHus CEMbH, POKACHUA U BOCIMTAHHUSA B CEMbC aeTeﬁ; HCPUATHUA HACUIINA B CEMbBE, YX0Ja OT pOﬂHTeJ’IbCKOﬁ OTBCTCTBCHHOCTH.

O6Ha[laIOIIII/Iﬁ C(i)OpMI/IpOBaHHLIMI/I npeacTaBJICHUAMU O HEHHOCTU W 3HAYCHHUU B OTEYECTBCHHOU U MHpOBOﬁ KYyJbTYypC A3BIKOB H JIUTCpATYpbl HApOJOB POCCI/II/I,
,HeMOHCTpI/IpyIOHII/Iﬁ YCTOﬁQHBLIﬁ HMHTCEPEC K YTCHHUIO KaK CPCACTBY IMMO3HAHUSA OTEUYECTBEHHOU 1 MHpOBOﬁ ,HyXOBHOﬁ KYJbTYPBIL.

JcTeTHYECKOE BOCIIHTAHUE

Bripakaroiuii HOHUMaHue [IEHHOCTH OTEY€CTBEHHOTO U MUPOBOTO HUCKYCCTBA, POCCHICKOTO U MUPOBOT'O XYAOXKECTBEHHOT'O HACIIEMSI.

[IposiBrsitomiMiA BOCIPUMMYKUBOCTh K Pa3HbIM BUAAM HCKYCCTBa, NMOHMMAaHHE 3MOLMOHAIBLHOTO BO3JECHCTBHUS MCKYCCTBA, €r0 BIMAHHUS Ha MOBEACHHE JIIOJEH, YMEIOUIMUI
KPUTHUYECKH OLEHUBATH 3TO BIUSHUE.

[posBnsronuii TOHUMAaHKE XYA0KECTBCHHOM KyJIBTYpPhI KaK CPEJICTBA KOMMYHHKAIIMYA M CAMOBBIPAXXCHUSI B COBPEMCHHOM OOIIECTBE, 3HAYCHUE HPABCTBCHHBIX HOPM,
LIEHHOCTEeH, TPAJUIIHA B UCKYCCTBE.

OpHEHTHPOBAHHBIA HA OCO3HAHHOE TBOPYECKOC CAMOBBIPAXKCHHE, PEAU3AIUI0 TBOPUYCCKUX CIIOCOOHOCTEH B pa3HBIX BUAAX MCKYCCTBA C YYETOM POCCHHCKUX TPAJHIIMOHHBIX
JIyXOBHBIX ¥ HDABCTBEHHBIX IIEHHOCTEH, Ha ICTETUYECKOE 00YCTPOHCTBO COOCTBEHHOTO OBITA.

Pdusznyeckoe BOCMUTAHUE, q)Ole/lpOBaHl/le KYJbTYPbI 3I0POBbS U SMOIIMOHAJIBHOT'0 6narononyqnﬂ

TToHHMArOIIKI M BBIPAYKAOIINN B MPAKTHYCCKOW ACSITEIBHOCTH IICHHOCTD KM3HH, 3J0POBbsS W 0€30IACHOCTH, 3HAYCHHUE JHYHBIX YCHIIHH B COXPAHCHUH M YKPEIICHHH CBOETO
3I0pPOBbS U 30POBBS APYyTUX Jtoaeil. CoOroMaromuii mpaBmiia JIMIHOW U 00IIECTBEHHOHN 0€3011aCHOCTH, B TOM YHCIie 0€301MacHOTO MOBEACHUS B HHPOPMAIIMOHHOW cpeie.
Bolpakaromiuii Ha TPAKTHKE YCTAHOBKY HAa 3J0POBBIA 00pa3 JKW3HH (3I0POBOEC NHTAHHWE, COOJIOICHHE TMIHMEHBI, PEXKHM 3aHATHH M OTOBIXa, (DU3UYECKYIO aKTHBHOCTH),
CTpeMIIeHHE K (PH3UIecKOMy COBEpIICHCTBOBAHHIO, COOIOAIOMINN 1 MTPONaraHAnPyIOMHUA 6€30acHBIA 1 3T0POBBIN 00pa3 KHU3HH.

[MposiBsiroLIHiA CO3HATENbHOE U 0OOCHOBAHHOE HEMPUSITHE BPEIHBIX NPUBBIUEK (KYPEHHs, yITOTPEOICHHMS aJIKOT0JIsl, HAPKOTHKOB, JIFOOBIX OPM 3aBHCUMOCTEHT), IECTPYKTHBHOTO
MOBEJICHHS B OOIIECTBE U IU(POBOI cpeie, MOHUMAaHKUE UX Bpena JUlsl (PU3HIECKOTO M ICUXUIECKOTO 3I0POBbSL.

JIeMOHCTPUPYOIIUIT HABBIKK PEQICKCHH CBOETO COCTOSHUS ((pU3HIecKOro, SMOIUOHATIBHOTO,

MICUXOJIOTHYECKOTO), COCTOSTHHS APYTUX JIIOJICH ¢ TOYKHU 3peHHs OS30MaCHOCTH, CO3HATEILHOTO YIPABICHHUSI CBOMM MOIMOHAIBHBIM COCTOSIHUEM, PAa3BHBAIOIIUA CIIOCOOHOCTH
aJalTUPOBATHCS K CTPECCOBBIM CHTYallMsIM B OOILICHUU, B Pa3HBIX KOJUICKTHBAX, K MCHSFOIIMUMCS YCIOBHSM (COIMAIIbHBIM, HH(GOPMAIIMOHHBIM, IPUPOIHBIM).

TpynoBoe BocnuTaHHe

YBaxaronuii Tpyl, pe3yabTaThl TPYyJa, TPYIOBbIC W MPO(EeCcCHOHANBHBIC TOCTHKCHUS CBOUX 3EMIIIKOB, MX BKJIAJ B Pa3BHTHUE CBOCTO IMOCEJICHUS, Kpas, CTPAHbI, TPYIOBBIC
JIOCTIDKEHUS pOCCHUICKOT0 HapoIa.

[posBnsromuii crocOOHOCTP K TBOPYECKOMY CO3HIATEIHFHOMY COLIMANBHO 3HAYNMOMY TPYAY B JOCTYIHBIX IO BO3PAcTy COLMAIBHO-TPYIOBBIX POJSX, B TOM HUHCIE
MIPEeAIPUHIMATEECKON ASSITEIPHOCTH B YCIOBHAX CAMO3aHATOCTH WIM HAEMHOTO TPY/Aa.

VY4acTBYIONIHM B CONMAIBHO 3HAYUMOHN TPYIOBOH NEATETHHOCTH Pa3HOTO BHAA B ceMbe, 00meo0pa3oBaTebHON OpTraHM3ally, CBOEH MECTHOCTH, B TOM YHCJIE OIUIaYNBACMOM
TpyZe B KaHUKYJISIPHBIE TIEPHOIBI, C YIETOM COOIIOICHNUS 3aKOHOAAaTEIECTRA.

Bripaxaroniiii 0CO3HaHHYIO TOTOBHOCTh K IONYYCHHIO NPO(ECCHOHAIFHOTO 00pa3oBaHWs, K HEMPEPHIBHOMY OOpa30BAaHMIO B TEUCHHE JKM3HH KaK YCIOBHIO YCHEITHON
po¢heCCHOHATBHOM 1 OOIIECTBCHHOM JCSITETBHOCTH.

[Nonumaromuii crieruduKy TPYIOBOH NCSITENBHOCTH, PETyTUPOBAHUS TPYIOBBIX OTHOIICHWH, caM000pa30BaHUs U MPO(ECCHOHATBHONH CaMOMOATOTOBKH B MH()OPMAIMOHHOM
BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIN YUUTHCS M TPYAUTHCS B COBPEMEHHOM OOIIIECTRE.

OpHEHTHPOBAHHBIY HA OCO3HAHHBIN BBIOOP cephl MPodheCCHOHATBHON TPYIOBOM JICITEIBPHOCTHA B POCCUHCKOM OOIIECTBE C YYETOM JIMYHBIX J)KU3HEHHBIX IIAHOB, OTPEOHOCTEH
cBOEH ceMbH, 001IeCTBa.

IKOJIOTHUECKOE BOCITHTAHHE

JleMOHCTpUpYOIIUI B OBEACHUU CHOPMHUPOBAHHOCTH IKOJIOTMYCCKON KYJIbTYPHI HA OCHOBE NOHUMAHWS BIVSIHHS COLMAIBHO-YKOHOMHYCCKUX IMPOIECCOB HA MPHUPOJY, B TOM
Yrcie Ha T100aJhHOM YPOBHE, OTBETCTBEHHOCTh 3a JICHCTBHSA B IPUPOIHON Cpee.
Bripaxaromiuii 1esTeapHOe HEMPUSITUE ACHCTBUM, TPUHOCSIINX BPEl TPUPOJIE.
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[TpumeHstomuii 3HaHNS €CTECTBEHHBIX U COLMAIBHBIX HAYK U1l pa3yMHOT0, OEpEeXIMBOr0 MPUPOJIONIOIb30BaHUS B ObITY, OOIIECTBEHHOM IPOCTPAHCTBE.
Hmeromuii 1 pa3BUBAIOIIMN ONBIT SKOJOTMYECKH HAIpPaBICHHOW, NMPUPOIOOXPAHHOM, pecypcocOeperaromeil AesTeNbHOCTH, YYaCTBYIOIIMH B €ro NMpHOOPETeHUH JAPYTUMHU
JIFOABMHU.

HeHHOCTH HAYYHOT0 IO3HAHUSA

I[CHTGHLHO BI)Ipa)KaIOHII/Iﬁ IMO3HABATCJIbHBIC MHTECPECHI B pA3HbIX MPECAMETHBIX o0acTax ¢ Y4Y€TOM CBOUX MHTEPECOB, CHOCO6HOCT€I>1, ﬂOCTH)KeHPIﬁ.
O6Ha[[aIOHII/II71 MpeACTaBJICHUEM O COBpeMeHHOﬁ Hay'-lHOﬁ KapThHE MUpa, JOCTHIKCHUAX HAYKHW U TCXHUKH, apryMCHTUPOBAHHO BLIpa)KaIOHII/Iﬁ NMOHMMAaHUC 3HAYCHUA HAYKU B
KU3HHU pOCCHﬁCKOFO 06HIeCTBa, 00eCIeYeHHH €T0 6€3OHaCHOCTI/I, TYMaHUTapHOM, COIUAJIbHO-OKOHOMHUYECKOM pPa3sBUTUN Poccumn.
JleMOHCTpHUpYTOMINii HABBIKK KPUTHYECKOTO MBIIIICHUS, ONPEICTICHHS JOCTOBEPHOW HAYyYHOH HH(MOPMAIMY M KPUTHKH aHTHHAYYHBIX MTPEICTaBICHHUH.
PazBuBaronuii 1 TPUMEHSIOMNN HaBBIKM HAOMIOJNCHHS, HAKOIUICHUS M CHCTEMaTH3aluu (DaKTOB, OCMBICIICHHUS OIBITA B €CTECTBEHHO-HAYYHOH M TYMaHUTApHOW 00IacTsIx
IIO3HAHMWI, HCCHCHOBaTCHBCKOﬁ JCATCIBbHOCTH.

JuctummHa cnoco6cTByeT GopMUPOBAHUIO ITUGPOBOH (KIIFOUEBOI) KOMITETEHITUU

Kona HudpoBas (kia0UYeBasi) KOMIETEHUMS
KK. 1 KommyHunkanusi u koonepauus B unpoBoii cpese
KK. 4. Ynpasienue ungopmaume u JaHHbIMHU
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2. CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JJUCIUILINHBI

2.1 O0beM IMCHUIJIMHBI M BUABI Y4e0HOH padoThI

Buj yueOHoi1 padoThI

0O0BeM B yacax

BO 2 ceMecTpe

O0bem 00pa3oBaTeJIbHOM NMPOrPaAMMBbI TH CIIUTIJIVHbI 72
OcHOBHOe coep:kaHue 67
BT. Y..

TEOPETUYECKOe 00YICHUE 39
MPAKTUYECKUE 3aHATUS 28
IIpodeccoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 3

BT. Y.

TeopeTHyYecKoe 00yUeHne 1

[IPAKTUYECKUE 3aHATUS 2

IIpome:kyTounasi arrectauusi B popme nuddepeHIUpoOBaAaHHOIO 3a4eTa )
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2.2 TemaTnyeckuii miiaH u coaepxkanue yueoHou nucuumianabl OII1.12 buosiorust

HanmeHoBaHue pa3aeioB u
TeM

Copep:xanue y4eOHOro MaTepraa (0CHOBHOE H NPo¢ecCHOHATBHO-OPHEHTHPOBAHHOE), 1a00pPATOPHLIE U
NMPAaKTHYeCKHUe 3aHATHS, NPUKJIAJIHOH MOAYIb (NP HAJTHYMH)

O0beM yacoB

®opmupyeMBbIe
KOMIIeTeHIIUH

1

2

3

4

1 cemectp 34 4u.: T- 18 u., 13 - 16 u. (Bkarwuas [1OC: T-1 4.)

Ba3oBblii MOAYJIb € PO eccHOHAIBLHO-OPHEHTHPOBAHHBIM CO/IeP/KaAHHEM

PA3JIE 1

BNOJIOI'UA KAK HAYKA

1(1(0)/0(0))

Tema 1.1
BuoJiorus Kak HayKa

Coaep:xanue yueOHOT0 MaTepuaja

CoBpemMeHHasi OMOJIOTUST — KOMIUIEKCHasi Hayka. Kparkas ucTopusi pa3sutusi Ouojornu. buosjorndeckue Haykud u
n3ydyaembie MU poOiiemMbl. OyHIaMEHTAJIbHBIE, IPUKIIAHbIC 1 TOUCKOBBIC HAYYHbIC HCCIIEA0BAHUS B OHOIOTHH.
3HadeHue OMOJIoTHH B (POPMHUPOBAHUN COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTUHBI Mupa. [Ipodeccun, cBsI3aHHbBIE C
Ouosorueil. 3HaueHHe OMOJOTMM B IMPAKTUYECKOW [ESTENbHOCTH YeNIOBEKa: MEJUIIMHE, CEJIbCKOM XO3SIHCTBE,
[IPOMBIILILICHHOCTH, OXPaHe MPHUPOIBI.

OK 01,02,07
KK 4

PA3JEJ 2

KNBBIE CUCTEMbI 1 UX N3YYEHUE

5(2(0)/3(0))

Tema 2.1
JKuBble cucTeMBI H X
H3y4yeHHe

Coaep:xanue yueOHOro MaTepuaa

JKuBble cucTeMbl Kak mpeAMeT u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX CHCTEM: CIUHCTBO XHMHYECKOTO COCTaBa,
JIUCKPETHOCTh W IIEJIOCTHOCTH, CIIO)KHOCTh W YIOPSAOYEHHOCTh CTPYKTYPHI, OTKPBITOCTH, CaMOOpPTaHHU3AIHS,
CaMOBOCTIPOM3BEICHHE, Pa3PaXKUMOCTh, H3MEHIHBOCTbD, POCT U Pa3BHUTHE.

YpoBHU OpraHu3alMU >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPTraHU3MEHHBIM, IMOMYJISIIHOHHO-
BHJIOBOM, JKOCHUCTEMHBIN (OMOTeoneHOTHIeCKni), Onochepubiit. IIporeccrl, MPOUCXOAIINEe B KHUBBIX CHCTEMaXx.
OCHOBHBIE TIPU3HAKH KHUBOTO. JKU3HB Kak (hopma cymecTBOBaHHA MaTtepud. Hayku, m3ydaromue KIBbIE CHCTEMBI Ha
Pa3HBIX YPOBHIX OpPTraHU3AIHH.

W3ydenue IkuMBBIX cUCTeM. MeToapl Ouonormdeckod Haykw. HaOmiojenue, W3MEpeHUE, IKCICPHMECHT,
cucTeMaTH3anus, MeTaananus. [IoHsITHe O 3aBHCUMON W HE3aBHCUMOM MepeMeHHOH. [lnaHupoBaHuEe SKCIEPUMEHTA.
IMocraHoBka u mpoBepka rumote3. Hynemas rumore3a. [lonsTue BhIOOpKM u e€ IOCTOBEpHOCTh. Pa3zbpoc B
Ounosornveckux IaHHbIX. OIIGHKa JOCTOBEPHOCTH MOJYYCHHBIX DPE3YNbTaTOB. [IpUYMHBI HMCKAXKCHUS DPE3yJIbTaTOB
skcrepuMenTa. [loHsTHe CTaTUCTUYECKOTO TeCTa.

OK 01,02,07
KK 4

HpaKTI/I‘{eCKaﬂ pa60Ta «Hcnonbp3oBanue PA3JIMIHBIX METOAOB IMPU N3YYCHUU JKUBBIX CUCTCM.

3

PA3JEJ 3

BHOJIOI'UA KIIETKHA

28(15(1)/13(0))

Tema 3.1
buojiorus KJiIeTKn

Coaep:xanue yueOHOro0 MaTepuasia

Knetka — crpykTypHO-(yHKIMOHA/IbHAs €IWHHULIA XUBOro. Mcropusi oTkpeiTus kieTku. PaGorter P. I'yka, A.
JleBenryka. Knerounass teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OCHOBHbEIE NOJIOXKEHHS COBPEMEHHOM
KJIETOYHOH TEOPUH.

MeToabl MOJIEKYJIIPHON U KJIIETOYHOH OMOJIOTMH: MHUKPOCKOIIHS, XpoMaTorpadus, 3J1eKTpodopes, METol MEYEHbIX
atoMoB, naud¢epeHnnanbHoe HEHTpU(YTHpOBaHUE, KyJIbTHBHPOBaHME KIETOK. V3ydyeHne (UKCHPOBaHHBIX
KJIETOK. DnekTpoHHas Mukpockomnus. KoHdoxambHas MuKpockomnus. BuranbHoe (NMPUKU3HEHHOE) H3yYCHHE
KJIETOK.

0K 01,02,04,07
KK'1

[Ipaktudeckas pabora  «M3ydeHne METONOB  KIETOYHOW  OWoOJOTHH

nuddepennmanpHoe neHTpudyruposanue, [111P)y.

(xpomarorpadus, dyeKTpodopes,

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COeP:KaHNe:
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Meponpns{TI/m, HalpaBJICHHBIC Ha YKPCIUICHUC 3J0POBbI pe6eH1<a. I/I3y‘~ICHI/I€ 06HII/IX MPUHIUIIOB HCIIOJb30BaHUSA
JICKapCTBCHHBIX BCHICCTB. OcobennocTu MNPpUMCHCHUA aHTHOMOTUKOB. BHUTaMMHEL. Ba,HLI. HpCHCTaBHeHI/Ie YCTHBIX
COO6HICHI/II7[ C npe3eHTauHel71, TMOATOTOBJICHHBIX IO MEPEYHIO UICTOYHUKOB, PCKOMCHAOBAHHBLIX NPCIIOAABATCIICM.

1/0

MK 1.3
K 2.2

Tema 3.2
XuMu4eckas OpraHu3anus
KJIETKHU

Coaep:xanue yueOHOro MaTepuaja

Xumuueckuil cocTaB KJIETKH. Makpo-, MUKPO- M YJIBTPaMUKpOIEMEHThl. Boma u €€ ponb Kkak pacTBOpHUTENd,
peareHTa, yd4acTH€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPEryIslud. MMUHEpanbHbIE BELIECTBA KJIETKU, HX
Ouosnorndeckas posib. Posib KATHOHOB ¥ aHHOHOB B KIJIETKE.

OpraHuueckne BeIecTBa KICTKH. bronornieckue nonmmepsl. benkn. AMUHOKHCIOTHBIH cocTaB 6enkoB. CTPYyKTYpBI
OenkoBoif Monekynbl. IlepBuuHast cTpykTypa Oenka, HenTHAHAs CBs3b. BTOpH4HAs, TpeTWUYHAs, YETBEPTHIHAS
cTpykTypHl. [Jenarypamms. CoiictBa OenkoB. Kimaccudukanms 6enxoB. buonormueckue pynkimn 6enxos. [IproHs!.
VYrneBogsl. MoHOCAaxapupl, AUCAXapuabl, OJIUTOCaxapuasl W moiucaxapuapl. OOmmi miaH CTpoeHHS W (PHU3HKO-
XMMHYECKHE CBOMCTBA yTriieBOJ0B. bronornieckue GyHKINH yTICBOAOB.

Jlurmuper. T'uapoduneHO-runpodoOHbIe cBolicTBa. Kinaccudukamus mununos. Tpurnuuepuns:, Gochoaunuas, BOCKH,
crepounsl. buonornyeckne Gynkuuu aununos. OOmMe cBoHCTBa OHOIOTHUECKUX MEMOpaH — TeKy4ecTbh, ClIOCOOHOCTh
K CaMO3aMbIKaHHUIO, TIOTYIPOHUIIAEMOCTb.

HyxneunoBele xucimotel. JHK wu  PHK. Crpoenne HyknemHoBbIX kucioT. Hyxmeoruasl. Ilpunrun
koMmiuieMeHTapaoctu. IlpaBuno Yapradda. Crpykrypa HHK - nBoiinas coupans. MecTOHAXOXICHHE WU
ouonornyeckue ¢pynknuu JJHK. Bunst PHK. ®yukiu PHK B kietke.

Crpoennie monekyiasl AT®. Makpospruueckne cBs3u B Modekyiae AT®. Buonormuyeckme o¢ynkumn ATO.
BoccranoBneHHbIE TTIEpeHOCUNKH, NX (QYHKIHUH B Kietke. Jpyrue mykineosuarpudocharer (HTD). CexBeHupoBanue
JHK. MeToapl FTeHOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU.

CtpykTypHas OuoJiorus: ONOXUMHUIECKUE U OMOPU3NIESCKUE NCCIIeTOBAaHUS COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPHI
6nomornekyn. MoaenupoBaHne CTPYKTYpHl W (YHKIUI OHOMOJIEKYNT M WX KOMIUIEKCOB. KOMIBIOTEepHBIN au3aitH n
OpraHuYecKuil CHHTE3 OMOMOJIEKYJ M X HEIPHUPOIHBIX aHAJIOTOB.

OK 01,02,07
KK'1

Tema 3.3
Ctpoenne n GyHKINH KIETKH

Coaep:xanue yueOHOT0 MaTepuaja

Tumsl KJIETOK: 9yKapHOTHIECKas U Mpokapuotuyeckas. CTpyKTypHO-(yHKIIHOHAIbHBIE 00pa30BaHUS KICTKH.
Crpoenue npokapuoTndeckoil kietku. Kiretounas crenka 6akrepuii u apxeil. OCOOEHHOCTH CTPOCHUS reTepoTPOPHOM
1 aBTOTPO(HON POKAPUOTHUECKHUX KIETOK. MECTO M poJib IPOKapHOT B OHMOLIEHO3aX.

Crpoenue 1 GyHKIHOHUPOBAHUE dyKapUOTHUYECKO# KieTku. [lna3marnueckas memOpana (mna3manemma). CTpykrypa
Iula3MaTuieckod mMeMOpaHbl. TpaHCIOPT BeLIECTB Yepe3 IUIa3MaTHYECKyro MeMmOpaHy: mnaccuBHBIA (nuddysus,
oOneryéHHas angQy3usi), aKTUBHBIH (NEPBUYHBIA M BTOPHYHBIH aKTUBHBEIH TpaHcnopt). I[lomynpoHuiiaeMocTsb
MeMOpanbl. PaboTa HaTpuii-kameBoro Hacoca. DHIONMTO3: MUHOINUTO3, GaroruTo3. DK301uTo3. KilerouHnas cTeHka.
CtpykTypa ¥ pyHKIIMH KJICTOYHOW CTEHKH PacTeHUH, TPHOOB.

ITuronnasma. [ntozons. Lurockener. [IBmkenne nutomazmbl. Opranongs! KineTkdn. OxHOMeMOpaHHBIE OPTaHOUIBI
KieTku: dHpormtazMaTrdeckas ceth (OI1C), ammapar ['oibIKH, TU30COMBI, HX CTpOoeHHE M (QyHKIHH. B3amMocBs3hb
OIHOMEMOpAaHHBIX OPraHOMAOB KIETKH. CTpOEHHE TPaHyJSIPHOTO PETHUKYTyMa. MeXaHW3M HampaBlcHUs OCIKOB B
OIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [magkuii (arpaHyssipHbII) SHAOMIIa3MaTHICCKIMA
perukyiayMm. CekperopHast ¢pyHKuus annapara ['onbxu. Moxudukanus Oenkos B anmnapare ['onbmxu. CopTHpoBKa
OenkoB B ammapare ['ospmxu. TpaHcropT BemiecTB B KiIeTKe. Bakyonn pacTHTENBHBIX KIETOK. KieTO4HBIH COK.
Typrop.

[TonxyaBTOHOMHBIE OpPraHOWJABI KJIETKH: MHTOXOHJIPHH, IUTacTUAbL. [IpoMcXoXKIeHWEe MHUTOXOHIPHUH W IUIACTHI.
Cumonorenes (K.C. Mepexkockuii, JI. Maprymuc). Crpoenue u GyHKIMH MUTOXOHApPHHA M 1uiactua. [lepBuuHsle,
BTOPUYHBIC ¥ CJOXXHBIC IIACTHIBI (POTOCHHTE3UPYIOIIMX DYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JICHKOIUIACTHI
BBICIIIUX PACTCHHII.

OK 01,02,07
KK 4
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HememOpannbie opranouabl kietkd CrtpoeHue M (QyHKIUM HEeMEMOpPAaHHBIX OpPraHOMIOB KIICTKH. PHOOCOMEI.
IIpomexxyTouHbIie (priaMeHThl. MUKpOdHITaMeHThI. AKTHHOBBIC MUKPO(IIAMEHTBI. MBIIICYHbIC KICTKU. AKTHUHOBBIC
KOMIIOHCHTHI HEMBIIICYHBIX KICTOK. Mukporpybouku. Knerounsii menTp. CTpoeHHE W JBMKCHUEC KTYTHKOB H
pecHmdek. MukpoTpyOouku 1mroria3mbel. LleHtpuons. bBenmku, acconmupoBaHHBIE € MHUKPOQUIAMCHTAMHU U
MHUKpOTpyOOuKaMu. MOTOpHBIC OCIKH.

SAnpo. O6on09Ka sApa, XpOMaTHH, KaproIiazMa, SIPBIIIKA, HX CTpOeHUE W QYyHKIUU. SInepHbll OCTKOBBIA MaTpPUKC.
[IpocTpancTBEHHOE pPACIONOKEHHE XPOMOCOM B HHTEpda3sHOM sAnpe. DyXpOMaTHH W TeTepOXpOMAaTHH. bemkn
XpOMaTHHA — TUCTOHBI. J[nHAMUKa SAepHON 000J0YKH B MUTO3€E. SIIepHBINH TPAHCIIOPT.

Krnerounsie BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT (PaCTUTEIHHOMN, JKUBOTHOM, TPUOHON).

[Ipaktrueckas padora «lI3ydeHne CTpOEHUS KIETOK PA3IMIHBIX OPTaHH3MOBY.
IIpaktudeckas padora «3ydeHne cCBOWCTB KICTOUHOW MEMOPAHBI».
[Ipaktruueckas padora «/3yueHre ABIKCHHS IUTOILUIA3MBI B PACTUTEIBHBIX KICTKAXY.

Tema 3.4
OOMeH BelecTB
NpeBpalleHne YHEPrun B
KJIeTKe

Coaep:xanue yueOHOro MaTepuaia

ACCUMMIISINS U TUCCUMIISINS — JIBE CTOPOHBI MeTa0bom3Ma. THIbl 0OMeHa BEIIECTB: aBTOTPOQHEIN U
reTepoTpodHbId. YdacTue KHciIopoa B 0OMEHHBIX ITpolieccax. JHepreTHIeckoe o0ecreyeHne KIeTKU: IPeBpalieHue
AT® B 0OMeHHBIX nIpoLieccax. DepMeHTATUBHBIHN XapaKTep peakuuii KeToyHoro Meradbosmama. GepMeHTsl, UX
CTpOCHUE, CBOICTBA M MeXaHU3M AercTBus. KopepmeHThl. OTinuns GepMEHTOB OT HEOPraHUICCKHUX KaTaIH3aTOpPOB.
Benku-akTuBaTOPHI M OCIKHA-MHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIUil OT Pa3IMIHBIX
(hakTopoB.

[TepBUYHBIN CHHTE3 OPraHUYECKUX BEMIECTB B KieTke. POTOCHHTE3. AHOKCUTCHHBI M OKCUTEHHBIA (DOTOCHHTE3 Y
6axrepuii. CBETOCOOMpAIOIMIE MUTMEHTHI M IIMTMEHTHI PEaKIIMOHHOTO IIeHTpa. POk XII0pOIIIacToOB B mporecce
(dbotocunTe3a. CBeroBas u TeMHOBas ¢dasbl. Dotogsixanue, C3-, C4- u CAM-tumbl porocunresa. [IpoxyKTHBHOCTD
(doTocuHTe3a. BiusiHue pa3nudHbIX (HaKTOpOB Ha CKOPOCTh (poTocHHTEe3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpaszue opraHn3MOB-XEMOCHHTETUKOB: HUTpHU(DHIIMPYIOIIHE OaKTEpHH, Kele300aKTepuH,
cepobakTepuy, BOJOPOIHbIE OaKTepruy. 3HaUCHHE XEMOCHHTE3a.

AHa3po0HbIe opranu3Mbl. Buel Opoxenus. [IpoyKThl OpOKEHUS U UX UCTIOIB30BaHUE YSIIOBEKOM. AHA3POOHBIE
MHUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTUH U BO30YIUTEIN OOJIC3HEH.

A»pOoOHBIC OPraHU3MBL. DTalbl SHEPreTUIECKOro ooMeHa. [ToaroToBuTenbHBIN 3Tan. [ THKOIN3 — OECKUCIOPOIHOE
PaCIIEIICHHUE TIFOKO3BIL.

Buonoruueckoe OKUCICHHE, WU KIIETOYHOE JIbIXxaHue. PoJib MUTOXOHIpHY B IIpoIieccax OUOJIOTHYECKOTO OKUCICHHUS.
Hukmuaeckue peaknun. OxucaurensHoe GochopunpoBanue. DHEPTrusi MEeMOPAHHOTO TpaJreHTa NpoToHOB. CHHTE3
AT®: pabora npotorHoit AT®-cunTassl. [IpenmyiecTBa adpoOHOTO MyTH 0OMEHa BEMIECTB Mepel aHa3POOHBIM.

D PeKTUBHOCTD IHEPTETHIESCKOTO 0OMEHA

OK 02 04
KK 1,4

ITpaktudeckas pabora «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a).
[Tpaktudeckas padora «CpaBHEHHE TIPOIIECCOB OPOKESHHS W JTBIXaAHUS.

Tema 3.5
HacaencrBennas ungopmanus
M peaju3auus eé B KJIeTKe

Conep:xanue yueOHOT0 MaTepuaja

Peaknym MatpuuHOro cuHTe3a. [IpMHIMI KOMIZIEMEHTApHOCTH B PEAKOMAX MAaTPUYHOTO CHHTe3a. Peammzarus
HaCJIeICTBEHHOW WH(popManuu. [eHeTHUecKWid KoJ, €ro cBoicTBa. TpaHckpumius — MaTpudHblid cuHTe3 PHK.
[TpuHOMIBI TPAaHCKPHUIIUK: KOMIUIEMEHTAPHOCTh, aHTUIIAPATIIETBHOCTh, aCHMMETPUYHOCTh. CO3peBaHNEe MAaTPUIHBIX
PHK B sykapuornyeckoii kietke. Hekoaupytromue PHK.

Tpancnsaumst 1 e€ osrambl. Yuactue TpancnoptHeix PHK B Ouocunrese Oenka. YcioBusi OuocuHTE3a Oenka.

OK
01,02,04,07
KK 4

19




Konuposanue amnHokucnot. Ponb pubocom B 6Gnocunrese Gernka.

CoBpeMeHHbIE IPEACTaBICHUS O CTPOCHUHM reHoB. OpraHuzanusi T€éHOMa Yy HPOKAapHOT U JIYKapuoT. Peryssus
AKTHBHOCTH I'€HOB Yy NMpokapHuoT. ['unoresa onepona (®. XKako0, XK. MaHo). MosekysipHble MEXaHU3MBI SKCIIPECCUH
TeHOB y JyKapuoT. Posib XpomaTuHa B peryisiiuu pa®oThl reHOB. Peryisuusi oOMEHHBIX INPOIECCOB B KIIETKE.
Knetounslii romeocTas.

Bupycel — HeksetouHble ()OpMBI XM3HHM M OONHratHele napasuTel. CTpOeHHE NPOCTHIX M CIOXHBIX BHPYCOB,
perpoBupycoB, ©Oakrepuodaros. Kuzmenuerii mukn JHK-conepxammx BupycoB, PHK-comepxkamux BHpycCOB,
6akteprodaros. OOpaTHAs TPAHCKPHUIIIH, peBepTa3a, HHTErpas3a.

BupycHrie 3abomeBaHuUs dYenoBeka, XUBOTHBIX, pacrteHmid. CIINJ], COVID-19, commanbHBle W MEIUIMHCKHE
IPOOIEMEI.

buonndopmarnka: MHTErpanUs ¥ aHauu3 OOJBIIMX MaccuBOB («bigdata») CTPYKTYpHBIX OHOJIOTHYECKHMX JaHHBIX.
Hanorexnosnoruu B 6uonioruu u Meauuune. [IporpaMmmupyemslie pyHkimn 6enkoB. Crioco0bl 10CTaBKH JIEKAPCTB.

HpaKTqucxaﬂ pa60Ta «COS,HaHI/Ie MOJCJIN BUPYCay.

0K 01,02,04,07

KK4
Tema 3.6 Copep:xxanue y4eO0HOro MaTepuaa OK 01,02,04,07
JKu3HEeHHBIH UK KJIEeTKA KK 4

Knerounsrii 1wk, ero mepuons! u perymanusa. WaTtepdasza m Muto3. OcoOEHHOCTH TPOILECCOB, MPOTEKAIOMIHNX B
natepdaze. IloaroroBka KIETKM K JeleHHIO. lIpecHHTETHYECKHH (IMMOCTMHTOTHYCCKH), CHHTETHYECKUH U
MTOCTCHHTETUIECKHH (MPEMUTOTHICCKII) TIEPHOIBI HHTEP(a3HI.

Marpuunsiii cunte3 JHK — perukanust. punnuns: perukanuu JJHK: koMmmiieMeHTapHOCTD, MTOTyKOHCEPBAaTHUBHBIH
CHHTE3, aHTHIapaieNbHOCTh. Mexanusm permkamun JJHK. Xpomocombl. Ctpoenune xpomocoM. Temomepsl u
TemoMepasa. XpPOMOCOMHBIM HaboOp KIETKH — KapHOTHN. JIUTUTOWMJHBIA W TalJIOWTHBIA HAOOPBHI XPOMOCOM.
I'oMonoruunsie XxpoMocomsl. [To10BbIE XpOMOCOMBI.

Jenenne knetkun — muto3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX Mpouecchl. Tumbl muro3a. Kapuokunes u
LUTOKUHE3. bruonornyeckoe 3HaUeHUE MUTO34.

Perynsnus METOTHYECKOTO IHKIA KIETKHU. [IporpaMmmupyemas KIieTOYHast THOCITh — arlomTo3.

Knerounoe sapo, XpoMocOMbl, (YHKIMOHAaNbHas TEHOMHKA. MexaHu3Mbl mnpoiudepanuu, IudpQpepeHIIMPOBKH,
crapenus v rudenn kieTok. «I{ndpoast kireTkay — OnonHbOpMaTHIECKUE MOJENH (HYHKITMOHUPOBAHMS KJICTKH.

Tema 3.7
Ctpoenue u GpyHKIHH
OpPraHu3MoB

Conep:xkanue yuedOHOro MaTepuaja

buonornueckoe pasHoobpasue oprann3MoB. OJHOKIETOUHBIC, KOJOHHATbHBIE, MHOTOKJIETOUHBIEC OPTaHI3MBI.
OCOOEHHOCTH CTPOCHUSI U JKU3HEIEATEIILHOCTH OIHOKICTOYHBIX OpPraHM3MOB. bakrepwu, apxen, OIHOKIETOYHBIE
rpuOBI, OMHOKIETOYHBIE BOJOPOCIH, IpyTrHe NpOTUCTH. KonoHnansHble OpraHu3MBl.

B3anmocCBsI3p WacTelf MHOTOKJIETOYHOTO OpraHm3Ma. TKaHM, OpPraHbl M CHCTEMBbI OpraHoB. OpraHM3M Kak €JHHOE
nenoe. 'omeocras.

Tkann pacreHuid. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAs, IPOBOISILNAs, OCHOBHAs,
MexaHndeckas. OcoOEHHOCTH CTpoeHUs, PyHKINH U pacIIOIOKEHHs TKaHEeH B OpraHax pacTeHUi.

TkaHM >KUBOTHBIX M uesoBeKa. THIBI XKUBOTHBIX TKaHEHl: 3NMuTenuanbHas, COCAUHUTENIbHAs, MBIIICYHAs, HEpBHAs.
Oco0eHHOCTH CTpOeHUs, QYHKIMH U PACTIONIOKEHUs TKaHEeH B OpraHax KMBOTHBIX U YeJIOBEKA.

Opransl. BereraTuBHble U TeHepaTHBHbIE OpraHbl pacTeHUH. OpraHsl U CUCTEMBI OPIaHOB XXHBOTHBIX U YeNIOBEKa.
DyHKIIUY OPraHOB U CUCTEM OPIaHOB.

Ornopa Tena opranuzMoB. Kapkac pacrenuil. CkeseTsl 0OTHOKIETOUYHBIX U MHOTOKJIETOUHBIX XUBOTHBIX. HapyxHblil u
BHyTpeHHHI ckeneT. CTpOEHHE U THITBI COEANHEHUS KOCTEH.

JIBmxeHue opraHu3MoB. JIBIKeHHE OJHOKIETOYHBIX OPTaHU3MOB: aMEOOUIHOE, JKTYTUKOBOE, peCHUYHOE. JIBIKeHHE
MHOTOKJICTOUHBIX PACTEHUI: TPONMMU3MBI U HACTHHU. /IBIDKCHNE MHOTOKJIETOYHBIX >KUBOTHBIX M UEJIOBEKA: MbIIICYHAS
cuctema. Peduiekc. CkeneTHBIE MBIIIIIBI M UX padoTa.

OK 01,02,04,07
KK4
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IMutanue opranusmoB. IlornomeHue BoJBI, YIIEKUCIOrO ra3a U MHUHEpAIbHBIX BELIECTB pacTeHusMH. [luTanue
KUBOTHBIX. BHYyTpHUIOIOCTHOE M BHYTpPUKJIETOUHOE muiieBapeHue. [IuTaHue MO3BOHOYHBIX >XUBOTHBIX. OTHelnbl
MUIEBAapPUTENIBHOTO TpakTa. [IumeBapurensHele xkenessl. [IueBapuTensbHas cucTeMa YeloBeKa.

Jbixanue opranu3moB. Jlpixanue pacteHuid. JlpixaHue >XMBOTHBIX. J[uddys3us razoB uepe3 HOBEPXHOCTb KIETKH.
Kosxnoe npixanue. J[pixarenbHas nmoBepxHocTh. JKabepHoe U JI€rouHoe apixaHue. J[pIxaHue Mo3BOHOYHBIX )KHBOTHBIX
U YeJIOBEKa. OBOJIIOIHOHHOE YCIO)XKHEHHE CTPOCHHUS JETKMX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHUCTEMa
YeJIoBeKa. MeXaHU3M BEHTIISAIHNHN JIETKAX y NTUI] U MICKONHUTAOMMX. Perynsiuus neixanus. JpixarenbHpie 00bEMBI.
TpaHcnopT BeELECTB y OPraHu3MOB. TpPaHCIOPTHBIE CHCTEMBbl pacTeHUil. TpaHCHOPT BEIIECTB y KUBOTHBIX.
KpoBenocHast cuctema u e€ opraHel. KpoBeHOCHas cucTeMa II03BOHOYHBIX JXMBOTHBIX M d4enoBeka. Cepaie,
KPOBEHOCHBIE COCYABI W KpoBb. Kpyrn KkpoBooOpamieHus. DBOJIOIHOHHBIC YCIOKHEHHUS CTPOCHHUS KPOBEHOCHOM
CHCTEMBbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaia u e€ peryssiuusi.

Brinenenue y opranusmoB. Beinenenue y pacrenuil. Boinenenue y sxuBoTHbBIX. CokpaTuTenbHbele Bakyosau. Oprassl
BbljenieHns. DuibTpanys, cexpelnys 1 o0paTHOe BCachlBaHME Kak MEXaHHW3Mbl pabOThl OpraHoB BblaeneHHs. CBs3b
MOJIOCTH TeJla ¢ KPOBEHOCHOW M BBIJCIIUTENFHON cucTeMaMU. BrlieneHne y NMO3BOHOYHBIX JKHBOTHBIX M YeNIOBEKa.
[Mouxu. Ctpoenue u pyHKIHOHMpOBaHUe HepoHa. OOpa3oBaHNEe MOYH Y YeJIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuid ¥ LUCTHI NPOCTEHIIMX. 3alIuTa y
MHOTOKIIETOUHBIX pacTeHuil. Kytukyna. CpeacTBa MacCUBHOM M XUMHUYECKOH 3alUThl. DUTOHIUABI.

3ammuTa y MHOTOKJICTOUHBIX )KHBOTHBIX. [IOKpOBBI M WX NMPOM3BOAHBIC. 3alIUTa OpraHu3Ma oT Oose3Hei. IMMyHHas
cucreMa dYenoBeka. KIETOUHBI W TYMOpaJNbHBIH WMMYHHUTET. BpOXIEHHBIN M TPHOOPETEHHBIA CIICHI(pHICCKIA
ummyHUTET. Teopus KioHanbpHO-cenekTuBHOoro wMMmyHmTera (I1. Opmmx, @®. M. Bbepuer, C. Tonerasa).
BocmnanurensHble OTBETH OpraHn3MoB. Poiib BpOXKIEHHOIO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.
PazgpakuMocTh W peryisiiusl y OpraHM3MOB. Pa3IpaXMMOCTh Yy OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHCHI.
Pa3npaxuMocTs U peryssinus y pacreHuil. POCToBbIE BelllecTBa U UX 3HAUEHUE.

HepeHasi cucrema u peduiekTopHas peryiisiius y >KUBOTHBIX. HepBHas cuctema u €€ OTHEibl. DBOJIOIHOHHOE
YCIIO)KHEHHE CTPOCHHUS] HEPBHOM CHCTEMBI Y )HUBOTHBIX. OT/EIIbI TOJIOBHOIO MO3Ta II03BOHOYHBIX JKUBOTHBIX. Peduiekc
u peduekTopHas ayra. bezycioBHbIe U ycIOBHBIE pedeKchl.

I'ymopanbHast perynsuust ¥ SHIOKPUHHAS CHCTEMa >KUBOTHBIX U 4yenoBeka. JKenessl SHIOKPUHHON CHCTEMBI U UX
ropMoHsl. [leiicTBre ropMOHOB. B3aMocCBs3b HEPBHOM M 9HIOKpUHHOU cucTeM. [ mnoranamo-runodusapHas cucreMa.

[MpakTnyeckas padora «l3yueHne TkaHel pacTEHHUI.
[IpakTudeckas padora «3yueHne TKaHeH JKUBOTHBIXY.
ITpakTrueckas padbota «M3ydeHre OpraHoB IBETKOBOTO PACTECHHS.

Hroro 3a 1 cemecTp

34(18(1)/16(0))

2 cemecTp 38 u.: T- 24 4., [13 - 14 y. (Brurouast [IOC 2 u.: 113 - 2); /13- 2 4.

Pasznen 4

PASMHOXEHUE U PASBBUTUE OPTAHU3MOB

Tema 4.1
Pa3mMHoOKeHHe U pa3BUTHE
OpPraHu3MoB

Coaep:xanue yueOHOT0 MaTepuaJa

®DopMBI pa3MHOKEHHUS OPTraHU3MOB: Oecriofioe (BKJIIOYasi BETE€TATUBHOE) U MOJIOBOE. BUBI O€Coioro pa3MHOKEHUS:
MTOYKOBAHKE, CIIOPYJIIAIHS, (PparMeHTAIH, KIOHUPOBAHNE.

[TooBoe paszmuoxenue. [lomoBeie KieTkH, WM rameTsl. Meo3. Craguu Metio3a. [ToBeaeHne XpoMocoM B Meo3e.
Kpoccunrosep. buonornueckuii cMpIca Meio3a U IMOJOBOrO Mpoiiecca. Melo3 M ero MecTto B KM3HEHHOM ITUKIIe
OpraHu3MOB.

[pen3apoxpiiieBoe pa3putHe. ['ameToreHe3 y >KMBOTHBIX. [loyoBble kene3bl. OOpa3oBaHME M PAa3BUTHE IMOJIOBBIX
kietok. Cnepmarorenes u ooreres. CTpOSHHE MOJIOBBIX KIETOK.

OIUIOIOTBOPEHUE W SMOPHOHAIBHOE pPa3BUTHE KUBOTHBIX. CrocoObl OIJIOAOTBOPCHHS: HAPYXKHOE, BHYTPCHHEE.

2(1(0)/1(0)
1

OK
01,02,04,07
KK4
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IMapreHorenes.

WunuBuayansHOe pa3BUTHE OPraHM3MOB (OHTOTE€He3). DMOPHOJIOTrUs — HayKa O pa3BUTUH opraHm3MoB. Mopdorenes —
OJlHa U3 INIaBHBIX IpobseM sMOpuonoruu. Konnenmus MopdoreHoB u mozaenu Mopgorenesa. Cragun sMOproreHesa
KHMBOTHBIX (Ha mpumepe Jisrymku). Jpo6nenne. Tunbl apoGnenus. JleTepMUHUPOBAaHHOE M HEAEPMUHHPOBAHHOE
npoGnenne. brnactyma, Tunbel Onactyn. OcoOeHHOCTH JApOOJEHUS] MIICKONMHUTAIOMIMX. 3apOABINIEBbIE  JIMCTKU
(racTpynsanms). 3aKiaanka OpraHOB M TKAaHEH M3 3apOJBIIIEBBIX JUCTKOB. B3anMHOe BIMsSHHUE YacTel Pa3BUBAIOIIETOCS
3aponsima (SMOpHOHANBHAS WHAYKOWA). 3aKiaJKa IUTaHA CTPOSHHS >XMBOTHOTO KaK pE3yNbTaT HEPapXUIECKUX
B3aMMoJIeiicTBHI TeHOB. BimsHne Ha SMOpHOHATIBHOE Pa3BUTHE PA3IUIHBIX (PAKTOPOB OKPYIKAIOMIEH CPEIIBI.

Poct m pasButHe >XMBOTHBIX. [locToMOpmoHameHBIA mTepuon. llpsmoe w HempsMoe pasButue. Pasurne c
MeTramMop]o30oM y Oecro3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX. brojormieckoe 3HaYeHHE MPSIMOTO M HETPSIMOTO
pa3BUTHA, UX pPAcIpoCTpaHeHHe B Ipupoje. Tumbl pocra XUBOTHBIX. (PAaKTOpPBI PEryisilUUd POCTa KUBOTHBIX H
yenoBeka. CTaguu MOCTIMOPHOHATIBHOTO Pa3BUTHS y KUBOTHBIX M dYejoBeKa. [lepHoJbl OHTOTeHe3a uYesloBeKa.
CrapeHue 1 cMepTh KaK OMOJIOTHYECKUE MTPOLIECCHI.

PazmHoxeHue u pa3zButue pacrenuil. [ameropur u cnopodur. Meiio3 B )KU3HEHHOM LiuKIe pacteHuit. OOpazoBaHue
crop B mporiecce Meno3a. I'ameroreHe3 y pacreHuil. OIIIOAOTBOPEHUE U PAa3BUTHE PACTUTENIBHBIX OPTaHU3MOB.
JIBoliHOE OIIIIOAOTBOPEHME Y IIBETKOBBIX pacTeHH. OOpa3oBaHNe U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIISIIMN OHTOTCHE3a Yy PACTCHUH U JKUBOTHBIX.

[IpakTrdeckas pabota « BeIsBIeHHE TPU3HAKOB CXOJICTBA 3aPOIBIIICH TO3BOHOYHBIX )KHBOTHBIX).

1

Pazpen 5 T'EHETUKA - HAYKA O HACJIEACTBEHHOCTH U UBMEHUYNBOCTU OPTAHU3MOB 11(7(0)/4(0))
Tema 5.1 Coaep:xkanue yuedOHOro MaTepuaja
T'eneruka — Hayka o HcToprsl CTAaHOBICHHMS M PA3BUTHSA TEHETHKH Kak Haykd. Padotsl I. Menmens, I'. me ®pusa, T. Moprana. Pomb 1 OK 01,02,04,07
HaCJIEACTBEHHOCTH 1 OTEUYECTBEHHBIX YUSHBIX B pa3BUTHHU reHetrkn. Pa6oTsr H. K. Komsnosa, H. 1. Basuiosa, A. H. Benosepckoro, I. [, KK4
M3MEHUUBOCTH OPraHM3MOB | [appeyenko, 10. A. ®ununuenko, H. B. Tumodeesa-PecoBckoro.
OCHOBHBIC TC€HETHYCCKHE MOHATHS M CHMBOJIBI. [ OMOJOTHYHBIC XPOMOCOMBI, aJjIeNbHbIC T'CHBI, ANbTCPHATHBHBIC
NPU3HAKH, JOMHUHAHTHBII M PELECCHBHBII MPHU3HAK, TOMO3MIOTA, T€TEPO3UTr0Ta, YHCTAsl JUHHS, TUOPUIBI, TCHOTHII,
¢denotun. OCHOBHBIE METO/IbI TCHETHKH: THOPUIOIOTHYESCKHUIA, IUTOJOTHUECKUH, MOJICKY ISIPHO-TCHETHICCKHHA.
Tema 5.2 Conep:xkanue yuedOHOro MaTepuaja
3akoHoMepHOCTH MoHorubpugnoe ckpeniianue. [lepBbiii 3akoH MeHnzens — 3aKOH €IMHOO00pa3us TMOPHUAOB NEPBOTO IOKOJIEHUS. 2
HaCJIeICTBEHHOCTH IIpaBua0 OOMHUHHPOBaHUSA. BTOpol 3ak0oH MeEHIEns — 3aKOH PaCIICIUICHHUs MPHU3HAKOB. IATOIOrMYECKHE OCHOBBI

MOHOTHOPHUIHOTO CKPEIIUBaHUA. [ UITOTe3a YUCTOTHI raMer.

Ananusupytoiee ckpemuBanue. [I[pomexyTouHslil XxapakTep HacieqoBaHud. Paciienyienre npu3HakoB MPU HETIOTHOM
JIOMUHHPOBAHUH.

JlurunOpunHoe ckpemuBaHue. TpeTwid 3akoH MeHaenss — 3aKOH HE3aBHUCHMOTO HACJICJIOBAaHMs IPU3HAKOB.
[{uTonornyeckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHHS.

CueruieHHOe HaclieZioBaHue mpu3HakoB. Paboter T. Moprana. CuemsicHHOE HAclCIOBaHHWC T'CHOB, HapYIICHHE
CLEIUICHHUS MEXIy TeHaMu. XpOMOCOMHAsi TEOPHs HACIEACTBEHHOCTH.

I'enetrka mona. XpoMOCOMHBIM MEXaHU3M ONpPEAENEHU MoJia. AYyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OoMOraMeTHBIN U
reTeporaMeTHbId Mo ['eHeTHdeckass CTPYKTypa MOJIOBBIX XpoMmocoM. HacnegoBaHue MpPU3HAKOB, CIETUIEHHBIX C
IOJIOM.

l'enotun kak uenoctHas cucrema. [lmeHoTponus — MHOKECTBEHHOE AeMCTBHE T'eéHa. MHOXXECTBEHHBIH auIeian3M.
B3aumoneiicTBue HeayueabHbIX reHoB. KomiuieMeHnTapHoCTh. Dnucras. [lonumepust.

I'eHeTnyeckuit KOHTPOJIb Pa3BUTHS PACTCHUH, JKMBOTHBIX W YEJOBEKa, a TaKkKe (U3NOIOTHYECKHX IPOIECCOB,
MOBEJCHUS M KOTHUTHBHBIX (QYHKIMHA. ['@HeTHYECKHME MEeXaHHW3Mbl CUMOMOTEHE3a, MEXaHW3MBbI B3aUMOJICHCTBUS
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«XO034MH — HapasuT U «XO34UH — MI/IKpO6I/IOM». I'eHeTnyeckue acIeKTHI KOHTPOJISA U U3MCHCHUA HaCHeﬂCTBeHHOﬁ
I/IH(l)OpMaIII/II/I B IMMOKOJICHUAX KJIETOK U OPTaHU3MOB.

HpaKTI/I‘{eCKaﬂ pa60Ta ((I/ISy‘IGHI/Ie PE3YIbTATOB MOHOFI/I6pI/ILlHOF0 CKpCIIUBAHUA Y ,HpO?,O(l)I/IJ'II)I».
HpaKTI/I‘{eCKaﬂ pa60Ta ((I/ISy‘IGHI/Ie PE3YIbTATOB ,HI/IFI/[6pI/I,HH01"0 CKpClIIUBaHUA Y ,HpO?,O(I)I/IJ'II)I».

Tema 5.3 Copep:xanue y4eOHOr0 MaTepHaJa OK 01,02,04,07
3aKoHOMeEPHOCTH B3anmopeiicTBue reHotuna u cpensl npu GopmMupoBaHuu (eHoTHna. M3MeHYMBOCTH NMpHU3HAKOB. KauecTBeHHbIE U KK1
H3MEHYUBOCTH KOJIMYECTBEHHBIE MIPU3HAKU. BUIbI N3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJIEICTBEHHASI.
MopandukannonHas HW3MEHYMBOCTh. Posib cpenpl B (opMHpOBaHMM MOAM(HUKALMOHHOM H3MeHYMBOCTH. Hopma
peakuuu Inpu3Haka. BapuaunonHuslii psa u BapuanuoHHast kpuas (B. Moranncen). CpoiicTBa Moan(HUKannoHHOMN
HU3MEHYUBOCTHU.
I'enoTnnuueckas n3MeH4YnBOCTh. CBOHCTBA FTEHOTUNMYIECKOH M3MEHYNBOCTH. BHUIbI reHOTHNIMYIECKOH M3MEHUYNBOCTH:
KOMOHMHATHBHAs, MyTallHOHHAS.
KomOnHatnBHas W3MEHUYMBOCTh. MeHo03 M TIONOBOW IIpPOIlecC — OCHOBa KOMOWHATHBHON WM3MEHYMBOCTH. Poib
KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUM TCHETHYECKOTO Pa3HOOOPa3ns B MPEAEIax OJHOTO BUAA.
MyTanuoHHas W3MEHIMBOCTh. BUIBI MyTanuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U MHIYIIHPOBAaHHbIE
MyTanuu. SlaepHsie U HUTOMIa3MaTHIeckue MyTaiui. CoMaTHYECKHE | TI0JIOBbIE MyTanuy. [IpHauHbl BOSHUKHOBEHHS
MyTanuil. MyTareHsl W UX BIMSHHE Ha OpPraHM3MbBl. 3aKOHOMEPHOCTH MYTAl[MOHHOTO TMpoliecca. 3akoH
TOMOJIOTHUECKUX PSJOB B HaciaeAcTBeHHOM wu3MeHunBoctH (H.M. BaBunoB). BHesaepHas HM3MEHYMBOCTH H
HACJIeICTBEHHOCTb.
DONHUreHeTHKa U SIUIC€HOMHUKA, POJIb SMUTCHETHYECKUX (PAKTOPOB B HACIIEIOBAaHUH U W3MEHYMBOCTH (PEHOTUITMYECKUX
IIPU3HAKOB Y OPTaHU3MOB.
Tema 5.4 Conep:xanue y4e0HOr0 MaTepHaJa OK 02,04
I'eneTnka yeaoBeka KK4

Kapuotun yenoseka. MexayHapoaHass nporpaMMa HCCIIEOBaHMS T'€HOMa 4YesoBeKa. MeToAbl M3yueHUsl TeHETUKU
YENOBEKA: TCHEATOTMYCCKHUN, OMU3HCIOBBIN, IIMTOTCHETUYCCKUMN, IMOMYJISIIMOHHO-CTATUCTHYCCKUN, MOJCKYJISPHO-
reHetnyeckuil. CoBpeMeHHOE OIpe/ielieHle TeHOTUNA: MOJHOT€HOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM
grucne ¢ momomipro [I1[P-anamu3a. HacnencrBenHbie 3a0o0JjicBaHMS 4YellOBEKa. ['©HHBIE M XPOMOCOMHBIC OOJEC3HH
4yenmoBeKka. boONe3HM C HACIEIACTBEHHOW MPEApacIoNOKEHHOCThIO. 3HAYCHHE MEAWIMHCKONH TeHETHKH B
MPEJOTBPANICHAN W JICYCHHH TeHETHYECKHX 3a00JIeBaHMI dYeloBeKa. MEeTUKO-TeHEeTHYECKOe KOHCYIBTHPOBAaHUE.
CrtBoNIOBBIE KJIETKH. [IOHATHE «TEHETHYECKOTO Tpy3a». OTHYECKHE acleKThl HWCCICIOBAaHMA B 00JacTh
peraKkTHPOBaHHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'eneTtraeckue (akTOPHI MOBBIIIEHHOW YyBCTBUTEIFHOCTH YENIOBEKAa K (PH3MUECKOMY M XMMHYECKOMY 3arps3HCHHIO
OKpy>Katomie cpezpl. ['eHeTHIeckas mpepacioioKeHHOCTh YeJIOBEKa K MATOJIOTHSIM.

[Ipaktudeckas padora «CocTaBiaeHNe W aHAHU3 POJTOCIOBHOWY.

Tema 5.5

Cenexnusi OpraHu3MoB

Coaep:xanue yueOHOro MaTepuasia

JomecTukanusi W cenekuus. 3apoKAeHUE celeKuud u goMectukauuu. Ydenne H. W. BasuioBa o Ilentpax
MIPOUCXOKACHUS M MHOT000pa3us KyJbTYPHBIX pacTCHUH. PoNb celekuuu B CO3JaHMK COPTOB PACTCHUN U MOPOJ
KUBOTHBIX. COPT, MOPOJa, ITaMM. 3aKOH FTOMOJIOTMYECKUX PSJIOB B HACJeICTBeHHOM n3meHunBocty H. V. BaBunosa,
€ro 3HaYCHHE JJIs CEJICKIIMOHHON paOOTHI.

MeTonbl CeNeKIMOHHOM paboThl. ICKyCCTBEHHBIN OTOOp: MAacCOBBIM M WHAMBUIYAIbHBINA. DTanmbl KOMOWHAITMOHHON
celeknuu. McmelTaHwe mMpom3BoanTeNedl mo moTtoMcTBY. OTOOp 1O TEHOTHITy C IOMOINBIO OIEHKH (heHOTHMA
MTOTOMCTBA ¥ OTOOP 110 TeHOTHITY ¢ ToMoIbio ananm3a JJHK.

VcKycCTBEHHBI MyTareHe3 KaK METOJ CEJCKIIMOHHOW paboThl. PagwianiMOHHBIA WM XWMHUYECKHH MyTareHe3 Kak

0K 01,02,04,07
KK1
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HUCTOYHHUK MyTaIII/Iﬁ Y KYJbTYPHBIX (1)0pM OpraHu3MOB. Hcnonb3oBaHre T'€HOMHOIO PEAAKTUPOBAHNUA U MCETOHOB
p€KOM6I/IHaHTHLIX ﬂHK JJIA TIOJTYUC€HHUSA UCXOAHOTO MaTepuaia Ajid CCJICKINU.

HonyquI/Ie MOJIUIITION I0B. BHyTpI/IBI/I,HOBaSI rn6p1z1,u1/13a111/151. BJ'II/I?)KOpO,HCTBeHHOG CKpCUIUBaHUC, HIIN I/IH6pI/I,HI/IH1".
HepOLlCTBeHHOC CKpeIlluBaHue, Ui ayT6pI/IHI/IH1". FeTep03Hc " €r0o NPpHUYIUHBI. Hcnons3oBanue reTepo3uca B CCIICKIUU.
OTﬂaHéHHaH FI/I6pI/[Z[I/I3aIII/I${. Hpeoaone}me 6ecrmo,u1/1${ MCEXKBUIOBBIX I‘I/I6pI/I,HOB. I[OCTI/I)KCHI/I?[ CCIICKIIUN paCTeHI/Iﬁ u
JKUBOTHBIX. «3elIéHast PEBOJIFOLIU A .

[IpaxTrueckas padora «3ydeHrne COPTOB KyIbTYPHBIX PAaCTCHUH M MOPO]] TOMAITHAX KHBOTHBIXY.

Tema 5.6
BuoTexHo10rus u
CHHTETHYEeCKas1 OMO0JIOr s

Conep:xanue yueOHOT0 MaTepuaja

OOBEKTHI, HCIONB3yeMbIC B OHOTCXHOJOTHWH, — KICTOYHBIC M TKAHEBBIC KYJIBTYPhl, MHUKPOOPTaHH3MBI, HX
XapaKTepUCTHKA. TpaaulMOoHHAsT OWOTEXHOJIOTHS: XJCOOMEUYCHUE, TIOJyYCHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BHHOAENHE. MukpobOunosorndeckuii cuHTe3. OOBEKTHl MHKPOOHOJOTHYECKMX TexHoJoTui. [IpomsBojacTtBo Oerka,
aMUHOKHCIIOT U BUTAMUHOB.

Co3nanne TEXHOJIOTHH W MHCTPYMEHTOB IIEJICHANPABIEHHOTO M3MEHEHHS M KOHCTPYHPOBAaHUS T'C€HOMOB C IENBIO
MTOJTyYSHHST OPTaHU3MOB U X KOMIIOHEHTOB, COAEPIKAIINX HE BCTPEYAIONINECs B IIPUPOJIe ONOCHHTETHIECKAE Ty TH.
Knerounas mrxeHepus. MeTonpl KyJbTYpHl KIETOK W TKaHEeW pacTeHWi W XKMBOTHBIX. KpmoOanku. Comarndeckas
THOpHIM3alMd W COMaTHUecKuil 3MOpuoreHes. lcmonp3oBaHWE TAIUIOMIOB B CENeKIUH pacTteHuil. [lomydenwe
MOHOKJIOHQJIbHBIX ~aHTUTeNl. VChmoJib30BaHHE€ MOHOKJIOHAJIBHBIX M TOJHMKJIOHANBHBIX AaHTUTEN B MEAUIIMHE.
HckyccTBeHHOE OTI0O0TBOpEeHHE. PEKOHCTPYKIMS SHIEKIETOK M KJIOHUPOBAaHUE KUBOTHBIX. MeTO ] TpaHCIUTaHTalluu
snep  KIETOK.  TEeXHONOTMH  O3[0POBJICHUS,  KYJIbTUBUPOBAHUS W  MUKPOKJIOHAJIBHOTO  Pa3MHOMKEHUS
CeIbCKOXO3IUCTBEHHBIX KYJIBTYP.

XpoMocoMHasi U TeHHasi WHXeHepHs. MCKycCTBEeHHBIH CHHTE3 I'eéHa M KOHCTpyHpoBaHHMe pekomOuHaHTHBIX JIHK.
Co3nanue TPaHCTEHHBIX OPraHu3MoB. JIOCTHKEHUSI U TEpPCHEKTUBBI XPOMOCOMHOM UM TE€HHOW WHXKEHEPHU.
JKOIIOTHYECKHE ¥ ITHYECKHIE MPOOJIeMbl TeHHON HHKECHEPHH.

Menmumackne OnoTtexHoioruu. [loctreHomHas nugposas menunuHa. [I1P-guarsoctuka. MeTtaOoIOMHBIN aHAMH3,
TCHOIICHTPUYIECCKUI aHaJ M3 MPOTEOMa YeJIOBEKa IS OIEHKH COCTOSHUS €rO 3I0pOBbA. VICIOIh30BaHHE CTBOJOBHIX
kietok. TaprerHas Tepamms paka. 3D-OmommkeHepus s pa3pabOTKH (YHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX
TEXHOJIOTHH, CO3/IaHUs KOMIDICKCHBIX TKaHEH COYCTaHHEM TEXHOJIOTHH TPEXMEPHOTo OMONPUHTHHTA U ckaddonaimara
IUTA pEeUICHUS 3a1a4 IepCOHaTN3NPOBAaHHON MEIUIINHBL.

Co3aHue BEKTOPHBIX BAaKIMH C LEJNbI0 OOecredeHus: KOMOMHHMPOBaHHOM 3amuThl OT Bo30ymureneit OPBU,
YCTaHOBJICHHE MOJICKYJSIPHBIX MEXaHU3MOB (QyHKImoHUpoBanus PHK-comepkammx BHPYCOB, BBI3BIBAIOLINX 0CO00
OIAacHBIC 3a00JICBaHUS YCIIOBEKA W )KHBOTHBIX.

OK 02,04
KK4

IIpakTHyeckoe 3aHATHE

[MpakTuyeckas padora «l3yueHne 00bEKTOB OMOTEXHOIOTUIY.

Pasznen 6

SBOJTIOLUS

5(4(0)/1(0)

Tema 6.1
3apo:kaeHue U pa3BUTHE
IBOTIOMHOHHBIX
npeacTaBjJeHHil B OHOJIOTHH

Coaep:xanue yueOHOT0 MaTepuaja

OpomronnonHas teopus Y. Hapsuna. [Ipeanocsiiky BOSHUKHOBEHHS JapBHHU3MA. JKW3HP M HaydHas! IESITEIBHOCTD
Y. JlapBuHa.

JBmwxymue cunasl 3Bomonun BHAoB 1o Y. JlapBuHYy (BBICOKas HMHTGHCHBHOCTb DPa3MHOXKEHHSA OpPTaHU3MOB,
HacJleICTBEHHAst N3MEHYNBOCTh, O0ph0a 3a CyIIecTBOBaHNE, €CTECTBEHHBIN M NCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernyeckoir Tteopun sBomonmu (CTD). Heitrpansnas Tteopus sBomonnu. CoBpeMeHHas
9BOJIIOLIMOHHAs1 OMoorusl. 3HaUEHHE SBOJIIOIIMOHHON TeopHu B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHOW KapTHHBI MHPA.

OK 02,04
KKl
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Tema 6.2
Mukpo3BoIonus U eé
pe3yJIbTaThI

Coaep:xanue yueOHOro MaTepuasia

[Momymnsiuus Kak 31eMeHTapHast eMHUIA 3BOMOIMH. COBpEeMEHHbBIE METObI OLICHKH IeHETHYECKOro pa3Hoo0pasust 1
CTPYKTYpBl TomyJsinuid. M3MeHeHue reHodoHIa MOMYJSIHMU Kak 3JEMEHTApHOE ABOJIIOLMOHHOE SIBJIEHHE. 3aKOH
reHetTuueckoro papuoBecus J[>x. Xapnu, B. BaitnOepra.

DOnemeHTapHble (akTOpbl (ABMXKYIIME CHJIBI) IBOMIONUH. MyTalMOHHBIN npouecc. KoMOMHAaTHBHAs M3MEHYHMBOCTD.
Jpeiid reHOB — ciyuaiiHble HEHAlNpaBJICHHbIE M3MEHEHHUsS 4acTOT aieneid B momyisuusax. Oddexr ocHosareis.
D dexr OyTbUIOUHOTO TOpIbIIKa. CHIDKEHHE T€HETHYECKOro pa3sHooOpasus: NMpUYMHBI U cieAcTBus. IIposBienue
a¢dekTa apefida reHOB B OONBIINX W MAaJbIX MOMyNSAMUMAX. Murpammu. M3omsanus momymsimuid: reorpadudeckas
(mpocTpaHCTBEHHAs ), OHoIOTHYecKas (PEIPOIyKTUBHAS).

EcrecTBennbrii orbop — HampaBmsommid Qaxtop sBomonud. DOpPMBI  €CTECTBEHHOTO O0TOOpa: IBIKYIIUH,
CTaOMIM3HUPYIOUIHNA, pa3phIBalOMMi (Iu3pynTHBHEIH). [lomoBoi oTO0p. BO3HNKHOBEHNE W 3BOJIONHS COLMHAIBEHOTO
MTOBEICHUS KIUBOTHBIX.

[IpucnocoOIeHHOCTE OPTaHU3MOB KaK pe3ysIbTaT MHKPOIBOONNHN. BOSHUKHOBEHHE MPHCTIOCOOICHHN Y OPTraHU3MOB.
Apomopdo3sl 1 unroananrauuu. [Ipumeps! MpUCocoOIeHUi y opraHu3MoB: Mopdoiiornyeckre, (hU3N0IOrHuecKue,
OnoxuMHUUECKHe, oBeeHYecKkie. OTHOCHTENILHOCTD IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bup, ero xputepun u cTpykrypa. BunoobpasoBanue kak pe3ysbTaT MUKpOIBOMOLUH. M30msius — KiitoueBo (akTop
BUA00OpasoBanust. [lyTm u cmocoObl BHA0OOpa3OBaHMs: aulonarpuyeckoe (reorpaduyeckoe), CHMIATPHYCCKOE
(3K0I0THYECKOE), «KMTHOBEHHOEY (TIONUILIONIU3AIN, THOpUaM3anus). [JINTeTbHOCTh 3BOIIOLMOHHBIX MTPOIIECCOB.
MexaHu3mbl GOpMHUPOBaHHSI OMOJIOTHUECKOTO Pa3HOOOpasHsl.

Pois 3BOMIOIIMORHON OMOJIOTHH B pa3padOTKe HAyYHBIX METOAOB COXpaHEHHs OnopazHooOpasns. MUKpOIBOMIONUS U
KODBOJIONHS IIAPAa3UTOB M WX XO035€B. MeXaHu3MBI (DOPMHUPOBAHMS yCTOMYMBOCTH K AHTHOMOTHKAM W CIHOCOOBI
0OpBOBI C HEH.

ITpaktudeckas pabora «CpaBHEHHE BHIOB IO MOP(HOJIOTHIECKOMY KPUTEPHIOY.

Tema 6.3

Maxkpo3Boaonus U eé
pe3yJIbTaThI

Copep:xaHue yueOHOr0 MaTepHaJa

Mertoasl M3ydeHHs MakpodBoonud. IlanmeoHTONOrMUecKre MeTonsl M3yueHus 3Bomonuu. Ilepexomusie GhopMsl u
(UIOTeHeTHIECKUE PAIBI OPTaHU3MOB.

Buoreorpadnueckne Mmerombl m3ydeHus sBomonnu. CpaBHeHHe GIOpsl W (ayHBI MaTepUKOB M OCTPOBOB.
buoreorpaduueckue o6nactu 3emid. BUABI-OHIEMUKH U PEITUKTHI.

DOMOpHOJIOTHYECKHE M CPAaBHUTEIHEHO-MOP(POJIOTHIECKHE METO/bI W3Yy4YEHHUs DBOJIOIMHU. | eHEeTHYeCKHue MeXaHH3MEI
SBOJIIOLMM OHTOT€HE3a M TMOSBJICHHS DHBOJIOLMOHHBIX HOBIIECTB. [ OMOJOTMYHBIE M aHAJOTMYHBIE OpPTraHBI.
PynumMeHTapHble OopraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-T€HETHYECKUE, OMOXMMHYECKHE M MaTeMaTHYECKHE METOJIbI
n3y4eHusi sBoronnu. 'omonornunsie reHsl. COBpeMEHHbIE METO/IbI IIOCTPOCHUS (PUITOTEHETHYECKUX JEPEBBEB.
XpOMOCOMHBIE MYTalLlMH U SBOJIOLUS TCHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBuIiIa) sBostonuy. [IpuHiun cmensl Gynkuuii. Heobpatumocts sBomonuu. AnantusHas
panuaiust. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIHU.

OK 01,02,04,07
KK4

Paznen 7

IMPOUCXOXKJIEHUE )KU3HU HA 3EMJIE

Tema 7.1
IIpoucxosxknenne u pasBuTHe
JKM3HH Ha 3emuie

Copep:xaHue yueOHOr0 MaTepHaJia

46(0)/1(0)

Hayunple rumoTes3sl MPOMCXOXKICHUS KU3HU Ha 3emuie. AOWoreHe3 W maHcmepMus. JloHay9dHbIE TPEICTABICHUS O
3apOKICHUH KU3HH (KpearoHu3M). [ niore3a MOCTOSHHOTO CaMO3apOXKICHNUS JKU3HU U €€ OMPOBEPKECHNE OMBITAMH
®. Penn, JI. Ciayutanniany, JI. [Tactepa. [TpourcxoxaeHue )KU3HA U acTPOOHUOJIOTHS.

OcHOBHBIE 3TanBl Heoprauwdeckor 3Bomonnu. [ImanerapHas (reoslorudeckasi) SBOJIONUSA. XUMHUYECKash SBOIIOLUS.
AOHMOTCHHBIA CHHTE3 OpraHMyeckux BemiecTB u3 Heopranumueckux. OmbiT C. Mumnepa u I'. Opu. O0Opa3oBanue

1

OK 01,02,04,07
KK1,4
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mosuMepoB u3 MoHoMmepoB. KoanepBatHast runore3a A. M. OnapuHa, runore3a nepsuyHoro OymsoHa [Ix. XomnaeliHa,
reHetuueckas runotesa . Mémrepa. Pubo3umer (T. Uek) u runoresa «mupa PHK» V. T'mnbepra. @opmupoBanue
MeMOpaH U BOBHUKHOBEHHUE MTPOTOKJICTKH.

Uctopus 3emnn u Metonsl e€ u3ydeHus. lMckomaeMble OpraHHUECKUE OCTaTKH. ['€oXpoHonoruss u €€ METOABL.
OTtHOcuTebHAs U a0COMIOTHAS TeOXPOHOJIOTHs. ['e0XpoHOIOrYecKast Kaja: S0HbI, 3PbI, IEPUOIBI, JTTOXH.
HavanpHbIe STambl opraHMYecKoi 3BOMIONUH. [losBIICHHE W SBOIIONMS MEPBBIX KIETOK. DBOJIONHS MeTaboIu3Ma.
BosaukHOBeHHE TepBhIX 3kocucTeM. COBpeMEHHbIE MUKpPOOHBIE OWOIUIEHKHM KaK aHaJoT TepBBIX Ha 3emiie
coobmectB. CtpomatonuTsl. [IpoKapHOTH U DYKapHOTHI.

[Ipoucxoxxnenne sykapuor (cumMOMOreHe3). BONIOIMHMOHHOE MPOUCXOXKACHHE BHUPYCOB. lIpomcxokaeHHe
MHOTOKJICTOYHBIX OPTaHI3MOB. BO3HHKHOBEHIE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE STaIlbl IBOJIOLMH BBICIIMX pacTeHHH. OcHOBHBIE apoMop(o3bl pacTeHHil. Bbixon pacteHuii Ha cymry.
IlosiBNeHWe CHOPOBBIX pacTeHWH M 3aBoeBaHMe MMHU cymu. CeMeHHble pacTeHus. IIpomcxoxneHue IBETKOBBIX
pacTeHuil.

OCHOBHBIE ATaITbl IBOJIONUH )KUBOTHOTO Mupa. OcHOBHBIE apoMOp(O3bl )KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii
B3pBIB — TOSBJICHHUE COBPEMEHHBIX TUIOB. IlepBble XopaoBbIe KUBOTHBIE. JKU3HE B BoJE. DBOIIOIHS TO3BOHOYHBIX.
[Mpoucxoxnenne am¢pubuit u pentwinid. IIpoucxoxneHne MIIEKONUTAIOMMX W OTHUL. [IpUHIUI KITIOYEBOTO
apomopdo3za. OcBoeHre 6€CIIO3BOHOYHBIMHU W TTO3BOHOYHBIMH KHBOTHBIMH CYIIIH.

Pazputne xm3HM Ha 3eMiie MO 3paM M IIEPHOAAM: apXel, MpOTepo30H, Malieo30i, Me3030i, KaifHo30i. OOmmas
XapaKTepUCTHKAa KIMMAaTa ¥ TCEOJOTHYECKUX IpormeccoB. [losBleHWe ¥ pacuBeT XapaKTepHBIX OpPTaHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBHA U BIIUSHIE Ha Ta30BBIH COCTaB aTMOC(EPHL.

MaccoBbsle BBIMHpPAHHUS — DKOJIOTHUECKHE KPHU3UCHI MPONUIOro. [IpMYWHBI M CIEACTBHS MAacCOBBIX BBIMHPAaHUH.
CoBpeMeHHBIH YKOIOTHIeCKHI KpH3HC, ero ocodeHHocTH. [Ipobnema coxpaneHus 6nopazHooOpa3us Ha 3eMite.
CoBpeMeHHasi cucTeMa opranuueckoro mupa. I[IpuHunne! kinaccupukanyum opranu3MoB. OCHOBHBIE CHCTEMAaTHUECKHE
TpyINIbl OPraHU3MOB.

Tema 7.2
IIpoucxo:xaeHue Yea0BeKa —
aHTpOMNoOreHe3

Coaep:xanue yueOHOro MaTepuasia

Pa3nensl 1 3agaun anTpononorud. MeToasl aHTPONOJIOT Y.

CraHOBIEHME NpPEACTABIEHUNH O NPOUCXOXKICHMM dYelnoBeka. PenuruosHsle Bo33peHHsa. COBpEeMEHHBIE Hay4dHBIE
TEOpUH.

CX0JCTBO 4enoBeKa C KMBOTHBIMH. CHCTEMAaTH4eCKOe MOJIOXKEHHE delloBeka. CBUAETENBCTBA CXOJCTBA YeJIOBEKa C
KHMBOTHBIMH: CPaBHHUTEJILHO-MOP(OIOTHYECKHE, IMOPHOJIOTHYECKHE, (DU3HOIIOr0-ONOXHMMHUYECKHE, TOBEJCHYECKHUE.
OTnnumst 4enoBeKa OT KHUBOTHBIX. [IpSIMOXOXKICHNE U KOMILIEKC CBA3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TONOBHOTO
MO3ra ¥ BTOPOH CUTHAIbHON CUCTEMBI.

Jemwkymue cunbl ((GakTopsl) aHTPOIOTeHe3a: OHOJOoTmYecKue, coruanbHble. COOTHOMECHWE OWONOTHYECKUX U
COLMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaINU AHTPOIOTeHe3a. PaHHIe YemoBekooOpa3Hble 00€3bsTHBI (POKOHCYIIBI) U PaHHUE TIOHTUABI — 00IIHe
NPEIKH YeJIOBEKOOOPa3HbIX 00€3bsiH M JIIOJCH. ABCTPAJIONUTEKH — ABYHOTHE NpeAKH Jojei. UenoBek yMelblid,
NepBbIE W3TOTOBICHHUS OpyAui Tpyna. YUenoBek NpSIMOXOAALIMH M TNEPBBIM BBIXOJ JIOJEH 3a mpeneisl AQpUKH.
UYenoBek redaenbOeprckuii — OOIIMI MPEIOK HEaHIEPTANIbCKOTO 4YENIOBeKa W YeJiOBeKa pa3yMHOTo. YennoBek
HEaHJCPTAIBbCKUI KaK BUJ JIIOJEH XOJOLHOro Kiaumara. UenoBeK pa3yMHBIA COBPEMEHHOIO THUIIA, IEHUCOBCKUUN
YeJIOBEeK, 0OCBOCHHE KOHTHHEHTOB 3a TpenenamMu Adpuku. [laneoreneTrnka u najaeoreHOMHKa.

DBOJIIOIMSL COBPEMEHHOTO 4elloBeKa. EcTecTBEeHHBIH OTOOp B MOMYJSIMAX 4YelnoBeka. MyTalMOHHBIA Mpolecc H
nomumopdusM. IlomynsanuoHHsle BONHEL, Apeiid reHoB, Murpamus H <«3(QQGEKT OCHOBATEN» B IOMYJIIHAX
COBPEMEHHOTO YENIOBEKA.

Uenoseueckne packl. [lonsitue o pace. bompimme pachl: eBporeouaHas (eBpa3uicKas), aBCTPaJlO-HETPOMIHAS

0K 01,02,04,07
KK4
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(9KBaTOpHANbHASI), MOHTOJIOWAHAS (A3MATCKO-aMEpHKaHCKas). Bpems n IyTH pacceleHMsl 4YesloBEeKa IO IUIaHETe.
EnuncrBo yenoBeueckux pac. Haywnas HecocTosiTenbHOCTH pacu3Ma. [IpHcrocoOIeHHOCTh YelloBEKa K PasHbIM
YCIIOBHSIM OKpY’Karoleil cpeabl. Bimsinue reorpaduyaeckoii cpensl u apelida reHoB Ha MOPQOJIOrHIo U (HU3HOJIOTHIO
4eNoBeKa.

MexXIuCunIUTMHApHBIE METOJbI B (PM3MUECKOi (OMOJIOrMYEeCKOi) aHTPONOJOTHU. DBOJIIOUUOHHAS aHTPOIOJIOTHS U
MAJICOAHTPOIIONOTHS YETIOBEUECKHUX MOIMYJIUNA. broconuaneHble HccienoBanus MPUPOAbI denoBeka. Mccnenosanue
KO3BOJIIOIIMU OHOJIOTHYECKOTO U COIMAILHOTO B YEJIOBEKE.

HpaKTﬂ'—leCKl/le 3aHATUSA

IIpakTudeckas pabora «V3ydeHue SKOJOTHIECKUX aJaTalui YeTOBEKaY.

Paznen 8 OPI'AHU3MBI N OKPYKAIOIIASA CPEJA 14(9(0)/5(2))
Tema 8.1 Copep:xanue y4e0HOr0 MaTepHaJia OK 01,02,04,07
IKO0JI0THA — HAYKA 0 3apoxkaenue u pa3sutue skosoruu B Tpyaax A. 'ymbonbara, K. @. Pynse, H. A. Ceepuosa, 3. I'ekkenst, A. Tenciuy, 1 KK4
B3aMMOOTHOLIEHUAX B. H. CykauéBa. Pa3nensl u 3agaun sxosoruu. CBsi3b 9KOJIOTUU C IPYTUMHU HAYKaAMH.
OpPraHu3MoOB H Metonpt skomormm. IlomeBbie HaOmomeHWA. OKCHEPUMEHTHI B OKOJIOTHMH: NPUPOAHBIE M J1abOpaTOpHBIE.
HAIOPraHM3MeHHbIX CHCTeM ¢ | MoaenmupoBaHue B 3KOJIOTHH. MOHUTOPHHT OKPYXKAOIIEH Cpelbl: JTOKANbHBIA, perHOHAIBHBIN U TTI00aTBHBIH.
OKpYy:Kalolei cpeaoit 3HayeHne YKOJIOTHUECKUX 3HAHMHN VIS YesloBeKa. DKOJOTHYECKOe MUPOBO33PEHNE KaK OCHOBA CBA3EH UEIIOBEUECTBA C
npupoioi. DopMUpOBaHUE HIKOJOTUYECKON KYJIBTYPbhl U 9KOJIOTHYECKON IPaMOTHOCTH HACEJICHUSI.
Tema 8.2 Conep:xanue yueOHOT0 MaTepuaja OK 01,02,04,07
OpraHusmbl U cpefa 00UTaHUsl | Dkosnoruueckhe (GAKTOphl M 3aKOHOMEPHOCTH HX JeHcTBHS. KiacCHpMKAIMS 9KOJOTMYECKHX —(DaKTOPOB: 2 KK4

abnoTHYecKue, OWOTHYECKHe, aHTpornoreHHele. OOmuUe 3aKOHOMEPHOCTH ACWCTBHS JKOJOTHYSCKUX (HaKTOPOB.
[pasuno muanmyma (K. Inperrens, 0. JInbux). TonepanTHOCTH. DBpHONOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBI.
Abuotndeckue ¢aktopbl. CBET Kak dKojorudeckuit Qaxrop. JlelicTBHe pa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTpa Ha
OpTaHMU3MBlL. DKOJIOTHYECKHE TPYNIBI PACTEHHH M XMBOTHBIX IO OTHOLICHHIO K cBeTy. CHTHanbHas pONb CBETa.
®doTronepuoansM.

Temmepatypa kak 3Konorudeckuii ¢axrtop. JlelicTBHe Temmeparypbl Ha OpraHu3Mbl. [IOWKHIOTEpMHBIE H
TOMOMOTEPMHBIC OPraHU3Mbl. IBPUTECPMHBIC U CTCHOTCPMHBIC OPTaHU3MBI.

BnaxxHocts kak 3koyoruueckuit ¢akrop. IlpucmocoOiieHHs pacTeHMH K TOJJICPKAHUIO BOJIHOTO OanaHca.
Knaccudukarus pacTeHuil o OTHOIICHHIO K Bojie. [Ipucioco0IeH sl )KUBOTHBIX K U3MEHCHHIO BOJHOTO PEKUMA.
Cpenbl  oOWTaHWS OpraHW3MOB: BOJHAs, HAa3eMHO-BO3MYIIHAS, IIOYBEHHAs, TIyOMHHAs TOATIOYBEHHA,
BHyTpHOpraHM3MeHHas. DU3NKO-XUMHYECKHE OCOOCHHOCTH CpeA OOWTaHHWA OpraHW3MOB. lIpucmocobneHus
OpPTaHM3MOB K JKU3HH B Pa3HBIX cpeliax.

Buomornueckne putmbl. BHemHme u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOAWYHBIE PUTMEL. [IpHcrmocoOIeHHOCTH
OpPTaHHU3MOB K CE30HHBIM M3MEHEHHSIM yCIIOBHI KU3HU.

JKuznennele Qopmbl opraHm3MoB. lloHsTHe o0 >Xu3HeHHOH Qopme. JKu3HeHHBIE (OPMBI pacTEHHWH: IEPEBb,
KyCTapHUKH, KYCTApHUYIKH, MHOT'OJICTHUC TpaBbl, OAHOJICTHUC TPABLI. )KI/ISHeHHI)Ie q)OpMI)I JKHUBOTHBIX: I‘I/II[pOGI/IOHTI)I,
re00HOHTHI, a9pOOHOHTHEL. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HU.

Buotnyeckue pakTopbl. Buabsl OHOTHUECKUX B3aUMOJICHCTBUI: KOHKYPCHIIUS, XUITHNYECTBO, CHMOMO3 U €ro (POPMEIL.
[Mapasutusm, Koomeparus, MyTyaiu3M, KOMMEHcaau3M (KBapTHPAHTCTBO, HaxJieOHW4YecTBO). Herpoduueckue
B3aMMOJICHCTBHs  (TOmUUecKue, Qopudueckue, (adpuueckue). 3HaueHHEe OHOTUYCCKUX B3AMMOJICHCTBHHA IS
CYIICCTBOBAHHMS OPTaHU3MOB B cpejic oOouTanus. [IpUHIMIT KOHKYPEHTHOTO HCKITIOUYCHHUS

IIpakTHyeckne 3aHATHSA

[IpakTudeckas pabota «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM M3 PA3HBIX MECT OOUTAHHSY.

27




Tema 8.3

JKO0JIOTHS BUIOB U NOMYJIsSIU

Coaep:xanue yueOHOro MaTepuasia

DKOJIOTUYECKHE XapPAKTCPUCTHKH MOMyJsAnuu. [lomymsinus Kak OWONIOTHYECKas cUcTeMa. Poib HEOJIHOPOTHOCTH
cpensl, pusnyeckux 0apbepoB M OCOOCHHOCTEH OHONIOTMU BHIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyssinuil. OCHOBHbIE TMOKa3aTeNd MOMYJSUU: YHCIEHHOCTh, IUIOTHOCTb, BO3pacTHasi U IOJIOBasl CTPYKTYypa,
POXJIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUSL.

DKosoruyeckasi cTpykrypa nomyssinuu. OLeHKa YUCIEHHOCTH MOMyJiAuud. uHamuka monyisiuuu U e€ peryJisuus.
buotnueckuii moteHuuan nomyssiuud. MoJenupoBaHHe JAMHAMUKH Tomyisiuud. KpuBble pocTa 4YHMCICHHOCTH
norrysirun. KpuBelie BEDKUBaHUS. Perymsnns 9ucIeHHOCTH HOIYJISIIA: poibh (GaKTOPOB, 3aBUCSIINX U HE 3aBUCSIINX
OT IJIOTHOCTH. DKOJIOTHIECKHE cTpaTeruy BUAOB (1- 1 K-cTpaTterun).

[Tonsatne 06 sKkomormueckoil Humre Buaa. Mecrooburanue. MHOTOMepHas Mojaenb dKomormdeckoil mumm JIx.M.
XatuuHcoHa. PazMeps! skonornyeckoil Humm. [loTeHuManbHas U peanu3oBaHHAsI HULIH.

Bup xak cuctema oy suiA. Apeansl BUIOB. BUABI 1 MX )KM3HEHHBIE CTPATErHU. DKOJIOTHIECKUE SKBUBAJICHTHL.
3aKOHOMEPHOCTH MOBEJICHUS] 1 MUTPALIMIA dKUBOTHBIX. bUonoruueckue nHBa3uu 4y>KEPOIHBIX BUIOB.

0K 01,02,04,07
KK1

Tema 8.4
IK0JIOTHS COOOIIECTB.
IKOJIOTHYECKHE CHCTEMBI.

Coaep:xanue yueOHOro MaTepuasa

Coo0mecTBa OpraHu3MoB. bHOIIEHO3 1 ero cTpykTypa. CBA3U MKy OpraHu3MaMu B OMOIIEHO3E.

Dkocucrema kKak OTkpeitas cucrema (A. JIk. Tencnu). DyHKIHMOHANBHBIC OJIOKM OPTaHU3MOB B 3KOCHCTEME:
MPOAYICHTBI, KOHCYMEHTBI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduueckue nenu u cetH. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI M UITBI B 9KOCUCTEMax. KpyroBopoT BElIeCTB U MOTOK SHEPTUH B SKOCHUCTEME.

OCHOBHBIC TIOKa3aTeJId JKOCHCTEMbl. bromacca W TPOMYKIMS. DKOJOTHUSCKUE MUPAMUMIBI YHCENI, OMOMACCHl H
SHEPTUHU.

Junamuka skocucteM. Karactpoduueckue mnepectpoiiku. ®mykryanun. HampapiieHHbIC 3aKOHOMEPHBIC CMCHBI
coobmecTB — cykneccuu. [lepBuYHBIE M BTOPHUYHBIC CYKIECCHH W WX NPUYUHBL. AHTPOIIOTEHHBIC BO3ICHCTBHUS Ha
cykneccun. Kimmmakcaoe coobmectBo. bropasnooOpasne U moiHOTa KpyroBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH
COOOIIECTB.

[IpupoaHbIe 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M PeK. DKOCHCTEMBI MOpeH W OKEaHOB. DKOCHCTEMBI TYHIp, JIECOB,
crenei, MmyCTbIHb.

AHTpPOTIOTEHHBIE AKOCHCTEMBI. ATPOIKOCHCTEMA. ATPOIEHO03. Pa3nuuus MeXOy aHTPONOTeHHBIMH W MPHPOTHBIMHU
9KOCHUCTEMaMH.

Ypb6oskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [oponckas ¢uopa u ¢dayna. CuHaHTponu3aius
ropojickoi GayHbl. bronorniueckoe u X03HCTBEHHOE 3HAUCHUE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUST OCHOBHBIX B3aWMOJICHCTBUI OpraHU3MOB B 3KocHucTeMax. Pois kackaaHoro s¢dexra
U BUAOB-31(PHUKATOPOB (KIFOUYEBHIX BUIOB) B (DYHKIIMOHHPOBAHUHU dKOCHCTEM. [IepeHOC SHEPrUr M BEUICCTB MEKIY
CMEXHBIMH JKOCHCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, IMOMYJIIUA M KOCHCTEM B YCIOBHSX ECTECTBEHHBIX H
AHTPOINOrE€HHBIX BO3IAECHCTBUIA.

MexaHu3MBbl BO3JICUCTBUS 3arpsS3HEHUN Pa3HBIX THIIOB HA CYOOPTaHW3MEHHOM, OPTaHH3MEHHOM, MOMYJISIITMOHHOM U
9KOCUCTEMHOM YPOBHSX, OCHOBBI JKOJOTHYECKOI'0 HOPMHUPOBAHHS AHTPOIMOTEHHOTO BO3ACHCTBUSA. MeETOHOIOT U
MOHHUTOPHHTA €CTECTBEHHBIX W aHTPOTIOTCHHBIX YKOCHUCTEM.

[pakrrueckas padora «/3ydeHre u onucanue ypooIKOCUCTEMbBI.
DKCKypcHsi « IKCKYpCHUS B THIIMIHBIA OHOTEONeH03 (B 1yOpaBy, O€pe3HsIK, ebHUK, Ha CYXOJOIbHBINH MM TOWMEHHBIH
JIyT, 03ep0, O0I0TO)».

0K 01,02,04,07
KK4

Tema 8.5

Coaep:xanue yueOHOro MaTepuasia

0K 01,02,04,07
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Buocdepa — rnodanbnas
IKOCUCTEMA

Buoctepa — oOmemranerapHas obOosouka 3eMiM, TA€ CYLIECTBYeT WIM CYyLIECTBOBaNA JKW3Hb. Pa3zBuTne
npeacTaBieHuit o ouocdepe B Tpynax J. 3tocca. Yuenue B. 1. BepHanckoro o 6uocepe. Obnactu 6nocteps: u eé
coctaB. JKuBoe BeniecTBo Onocgeps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH CymecTBoBaHus Ouochepbl. OcodeHHOCTH Onochephl Kak MI00ATBHON 3KOCUCTEMBIL. JIHHAMUYECKOe
paBHOBecue B Onocdepe. KpyroBopoTsl BemiecTB M OMOreOXMMHYECKHE LUKIBI (yriepoja, a3ora). PUTMHYHOCTD
SIBJICHUH B OWocdepe.

3onaneHOCTE OmMOcheprl. [lorstne o O6mome. OCHOBHBIE OMOMBI CyIIM: TYHApA, XBOMHBIC Jieca, CMEUIAHHBIE H
HIMPOKOJUCTBEHHBIE Jieca, CTENH, CABAHHBI, IMyCTBIHH, TPOIIMYECKUE Jieca, BHICOKOrophs. Kimmar, pacTUTenbHbIH H
KUBOTHBI MUpP OMOMOB CYIIIH.

CtpykTypa ¥ QyHKIHS KUBBIX CUCTEM, OIICHKA X PECYPCHOTO NMOTEHITMAIA U OMOChEpHBIX (YHKIHH.

KK4

Tema 8.6
Yes10BeK M OKpY:KAOIIAS cpeAa

Coaep:xanue yueOHOT0 MaTepuaja

DKOJIOTUYECKHEe KPH3UCHl U MX NMpHYWHBL. BoznelicTBue denoBeka Ha Ouochepy. 3arps3HeHHe BO3AYIITHOW CPEIBI.
OxpaHa Bo3ayxa. 3arps3HeHre BOAHOW cpenbl. OXpaHa BOMHBIX pecypcoB. Paspymenne mousbl. OXpaHa MOYBEHHBIX
pecypcoB. 3MeHeHne kiaumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENLHBIN W KUBOTHBIM Mup. OXpaHa pPacTUTEIHHOTO M XHUBOTHOTO MHpA.
OCHOBHBIC MPUHIMITBI OXpaHbl Tpupoasl. KpacHsle kauru. Ocobo oxpansembie mpuponanbie Tepputopun (OOIIT).
Borannveckue capl U 300JI0TUUCCKUE MTAPKH.

OCHOBHBIC MPUHIUIBl YCTOWYMBOTO PAa3BUTHUS YEIOBCUSCTBA U MPUPOIBI. PalloHalbHOE MPHUPOJIONONIL30BAHHE H
COXpaHEHHEe OMOJIOTHYECKOro pazHooOpasus 3emiu. OOIHe 3aKOHOMEPHOCTH MI00aTBHBIX IKOJIOTUYSCKUX KPHU3HUCOB.
OCOOCHHOCTH COBPEMEHHOTO KPH3KCa U €r0 BEPOSITHBIC MOCIICICTBHS.

Pa3BuTHe METO0B MOHUTOPHHIA Pa3BUTHUS ONACHBIX TEXHOTECHHBIX MporeccoB. CUCTEMHBIC HCCIICIOBAHUS MEPExXoaa
K pecypcocOeperatomeid W KOHKYPEHTOCIIOCOOHOW »HepreTHke. bromormueckoe pasHooOpazne W OHOpecypcHl.
HammonansHele WH(OpMAIMOHHBIE CHCTEMBI, 00€CIIEYNBAIONINE AOCTYI K WHPOPMAINHU IO COCTOSHUIO OTAEIHHBIX
BHJIOB M 3KocucTeM. OCHOBBI JKOPEaOWJIMTAIMH 3KOCHCTEM H CHOCO00B OOpHOBI ¢ OHOTOBPEKICHUSMH.
PeKkOHCTPYKINS MOPCKHX M HA3€MHBIX IKOCHCTEM.

OK 01,02,04,07
KK1

IIpodeccuoHaIbHO-OPHEHTUPOBAHHOE COeP:KaHNe:

Biusinue conuanbHOIKOIOTHIECKUX (PaKTOPOB Ha 3/10pPOBHE

Yenoseka: 310poBbe U ero cocrapisitoiiue. MakTophl, MOJOKUTEIBHO U OTPUIATENLHO BIMSIOIIME HA OPraHu3M
4eoBeKka. BpeaHble NPUBBIYKK: MOCHEACTBHS U npoduiakTuka. [IpodieMa TeXHOTeHHbBIX BO3JICHCTBHI Ha 30POBbE
YenoBeKa (JEKTPOMAarHUTHBIE TTOJIS, OBITOBAsT XUMISI, M30BITOUHBIE IITyMBI, paguanys U T.1.). AIanTanus opraHu3Ma
4yernoBeka K (akTopaM OKpyJKarolled cpeipl. 3alluTHbIE MEXaHW3Mbl OpraHM3Ma 4ejoBeKa. 3I0pOBbe U
paboTtocnocobHOCTh OlLEeHHBATh MOCIEACTBHS 3arps3HEHUs] BO3AYIIHOHM, BOJHOW Cpelbl, W3MCHEHHsS KIIUMAaTa,
COKparieHus: OmopazHooOpasusi. PopMynIHpPOBaTh COOCTBEHHYIO IO3HWIHUIO IO OTHONICHHWIO K TJIOOANbHBIM H
PErHOHAIBHBIM 9KOJIOTHYECKUM MpobiieMaM, apryMEHTHPOBATh CBOIO TOUKY 3PEHHSI.

0\2

MK 1.3
K 2.2

JnddepenunpoBaHHblii 3auer

2

HToro2 cemectp

38(24(0)/14(2))

Bcero

72 (40(1)/32(2)
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3. YCJOBUA PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM TUCITATIINHBI

3.1. MaTepuajIbHO-TeXHHYECKOe o0ecreyeHne

3.1.1

3.1.2

3.1.3

3.1.4

Peanmauml nmporpamMmbl JUCHUTIIIMHBI TPCAIIOJIAract HaJIn4unue

y4ueOHOro kKabuHeTa EcrecTBO3HAHUS ¢ METOJIMKON TPENOAaBAHUS
[yKClS’blGael’HC}l HAaumeHoearue Ka6uHema, CBA3AHHO20 cpeazzu:mt;ueﬁ
oucyuniumvl]
nabopaTopun
3aia ouobIMoTeKa;
YUTAJIBHBIN 3aJ1 C BBIXOJIOM B ceTh MIHTEpHET.
MacCTEepPCKUX

3.1.5. OGopynoBanue yueOHOTO KaOUHETA (1abopamopuu, Macmepckou, cmyouu) i pabodnx MecT:

HaumeHOBaHUA 00HEKTOB U CpeACTB MATCPHUAJTBbHO-TEXHHYIECKOI'0 odecnevyeHust

IIpuMeuyanus

KaOuner Nell EcTecTBO3HAHHUSI ¢ METOMKOI MPenogaBaHus

Ilocagounsie MecTa st CTYACHTOB

26

Pabouee MecTo npenoaBares

1

Jlocka

TexHHUeCKHE CPeICTBA 00yUeHHsI

Komnsiotep

MynpTHUMeEIMa IPOEKTOP

DKpaH

JKpaHHO-3BYKOBbIE MOCO0OHs (MOI'YT OBITH B HH(POBOM BHIE).

KommekT anmapaTHO-IporpaMMHBIX cpenctB Ha 6ase ITK

ITeyaTHbIE MOCOOUA

KoMIuiekT HarisaHbix mocoduii no npeamery «buonorusy (Y4eOHUKH, CIPaBOYHUKA
HMHCTPYKIIHH)

S

Y4eOHO-MeTOAHYECKHE MaTepuajabl 10 TUCHUIJINHE

KoMmmekT yueOHO-HArIsIHBIX TOCOOUH 10 00I1Ie# OMOJIOTHH: TUTAKATHI, TAOIHITHI

TIpubopsl A IEMOHCTpAIU OHOJIOTHUECKUX TPOIIECCOB

Komnexuun

Meroauueckre yKa3aHUsl K BHITOIHEHHIO PAKTHYSCKUX 3aHATHI | 1a00paTOPHBIX
pabor

Mopeaun, MaKkeTbl

= =3

YciaoBHBIE 0003HAYECHUSA

I — oemoncmpayuonnwiti sxzemniap (1 9x3., Kpome cneyuanbHo 02080PEHHBIX CVYAes),
K — noanwiii komniexm (ucxoos uz peanvbHot HANOIHAEMOCIU 2PYINbL),
@ — komnaexm 05 PpoHmanbHOU pabomul (NPUMEPHO 6 08d Pa3a Menble, YeM NOTHbLU
KOMNIEKm, mo ecmbv He MeHee 1 9K3. Ha 08X 00yuaowuxcs);
I1 — komnnexm, Heo6X0OUMbLLL 0151 NPAKMUYECKOU pabombl 8 2PYNNAX, HACUUMBIBAIOUUX 1O
HecKobKo obyuarouuxcs (6-7 9K3.).

3.2. UnpopmannonHoe odecneyeHne 00y4eHus
Ilepedyenn ucnoib3yeMbIx y4eOHbIX H3aaHuil, UHTepHET-pecypcoB, JONOJTHUTEIbHOM

JUTEPATypbl

OCHOBHBbIC MCTOYHHUKH:

1.
2.
3.

4. 2. buonorus: yueOHUK U MPAKTUKYM JJIsi CPEAHETO MPOPECCHOHATHHOTO

buonorms. 10, 11 kmacc. [laceunnk B.B., Kamencknii A.A.,
Py6uoB A.M. u npyrue /Ilox pen.
[Taceunuka B.B. — Mockga: Jlpoda, 2021
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5. obpazoBanus / B. H. Spwirun [u ap.] ; noxn penakueit B. H. SApeiruna. — 2-¢ u3n. —
Mocksa:
6. N3parensctBo FOpaiit, 2020.
JlonoTHUTEeIbHbIE UCTOYHUKM:

1. Bamstackuii, C. . EcrecTBo3HaHME: yUeOHUK U MPAKTHKYM JIJIS CPEAHETO
npodeccuonansHoro oopazopanus / C. U. Bansackuit. — Mocksa : 3natenbctBo FOpaiir,
2020.
2. T'openos, A. A. EcrecTBo3HaHue: yueOHOE TTOCOOME IS CPETHETO
npodeccuoHabHOTo 00pa3oBanus / A. A. I'openoB. — 4-e u3., nepepad. u gom. — Mockaa:
WzparensctBo KOpaiit, 2020.

HNuTepHer — pecypcebl:

1. Enunas komneknus nudpoBeix oOpazoBatenbHBIX pecypcoB: calT. - URL: http://school-
collection.edu.ru/ (nata obpamenus 01.06.2020)

2. ®enepanbHbIN rOCy1apCTBEHHBIN o0Opa3oBaTebHbBIN CTaHJIapT. - URL:
http://standart.edu.ru/ (mata obpamenus 01.07.2020)

3. HudopmanmoHHO-CIIpaBOYHBIN pecypc 1Mo ouomoruu - https://www.cellbiol.ru/
4. buonoruueckuit cinoBapb On-line - https://www.bioword.narod.ru/
3.3. YcioBusi opranusanum y4e0HOro npoiecca

VY4yeOHasi AUCHUILINHA C IENbI0 O0eCTieueHusl JOCTYIMHOCTH OOpa3oBaHUsl, MOBBIIICHUS €r0
KayecTBa MOXKET OBbITh peaJu30BaHa C MPUMEHEHUEM TEXHOJIOTHM AUCTAaHIIMOHHOTO, AJIEKTPOHHOTO
U cMeranHoro ooyuenus (nanee - JJOT, 90, CO).

DneKTpOHHOE 00y4YeHHE W JUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIOIb3YIOTCS B
JIOTIOJTHEHNE K OCHOBHOMY y4e€OHOMY MpOIIecCy JJIs:

- OpraHu3aIiy CaMOCTOSTEIBHON pabOoThl OOydaromuxcs (MpeaoCTaBICHUE MaTepUajoB B
ANEKTPOHHOU ¢opMe ISl CaMOMOJATOTOBKH; OOECIeUeHHUE TMOATOTOBKM K MPAKTUYECKUM H
71a00paTOPHBIM 3aHATHUSAM, OPTaHU3ALNS BO3MOKHOCTH CAMOTECTHUPOBAHUS U JIP.);

- TpOBENEHUs KOHCYIbTAIlMii C HWCHOJB30BAaHWEM pA3JIMYHBIX CPEACTB  OHJIAWH-
B3aUMOJICHCTBUS B JJICKTPOHHO-MH(OPMAIIMOHHONW 00pa3oBaTeNbHON Cpelie KoJuiemka (manee —
BUNOC), nanpumep, BeOMHAPOB, (HOPYMOB, YATOB;

- OpraHu3alyy TEKYIIEro ¥ MPOMEKyTOYHOTO KOHTPOJIS 00yUaronuxcs u Jap.

CwMmemmanHoe o0ydeHue peaan3yeTcs MOCPEICTBOM:

- OpTaHM3alluK CKBO3HOM CBSI3M ayIUTOPHOU paboThl ¢ padotoi B DMOC konnemxka;

- PEryJspHOTO B3aMMOJCHCTBHUS MPENOJaBaTeNsI C OOYYAIONMIMMHUCS C HCIOJIh30BAHUEM
texnonoruit 20 u J10T;

- OpraHu3aluy TPymNInoBoi yueOHoil nesrenpHocTH oO0yuatonuxces B DMOC komnemka.

OCHOBHBIMU CpPEICTBaMH, UCIIOJIb3YEMbIMHU ISl peaIU3aliy JaHHBIX TEXHOJIOTUH, SIBISIFOTCS:

- Cucrema mnomnepxku yueOHoro mporecca ['BIIOY "Kypranckuii mnemarormyeckuii
koJutek", pyHKInoHupymoias Ha margopme Moodle, pexxum moctyma: do.kpk.kss45.ru.

—OnextponHass Oubnmuorexka I'BIIOY «Kypranckuii memarormueckwii  KOJUICIK», PEXKUM
nocrymna: https://do.kpk.kss45.ru/course/index.php?categoryid=26

—®daiinoBelil apxuB, pexkuM nocryna: https://kpk.kss45.ru/yaeOnas-pabora/ IMCTaHIIMOHHBIC-
TeXHOJI0THH/(haitIoBbI-apxuB.html.

—TeamViewer - mporpammHoe oOecriedeHue s yAaIEHHOTO KOHTPOJIS KOMIBIOTEPOB,
oOMeHa (aitmamu, BUIEOCBSI3U U BeO-KOH(EpEHIINIA.

—Skype.

[Tpu mpoBeAeHUNM WHIUBUAYATbHBIX AUCTAHIIMOHHBIX 3aHATHHI M 3aHATHA B MallbIX Tpynmax
UCIOJIb3YIOTCA HOYTOYKH C CEHCOPHBIM SKPAaHOM, IO3BOJISIIOIIME BBIMOJIHATH JIOOBIE 3alMCHU Ha
9KpaHe C IMOMOINbI0 cTuwiayca. J[ng mpoBeneHHs OHIAWH-3aHATHNH C OOJBIIONW ayAuTOpHEH
oOydJaroruxcsi 000py0BaHbl KAOMHET OHJIAH-00y4YeHHS U KOH(EpEHII-3aJ.
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http://standart.edu.ru/
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https://do.kpk.kss45.ru/course/index.php?categoryid=26
https://kpk.kss45.ru/%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0/%D0%B4%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5-%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8/%D1%84%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9-%D0%B0%D1%80%D1%85%D0%B8%D0%B2.html
https://kpk.kss45.ru/%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0/%D0%B4%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5-%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8/%D1%84%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9-%D0%B0%D1%80%D1%85%D0%B8%D0%B2.html

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM JUCIATLJIMHBI

KoHTposib M oOHeHKa pe3ylbTaToB OCBOEHUS 0O0HIe00pa30BaTEeIbHON IUCIUILIUHBI
pacKpbIBaloTCA Yepe3 AUCLHUILTMHAPHBIE pe3yibTaThl, HalpaBieHHbIE HA (OPMUPOBAHUE OOIIUX U

npo¢eCCHOHATBHBIX KOMIIETEHIUH 10 pa3/iesaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepHara.

Oomasi/mpodeccuoHaabHas

Paznen 8, Temnr 8.1 -8.6

Pa3ngen/Tema THI OleHOYHBIX MEePONPUATHI
KOMIIeTeHI Ul
OK 01 Paznmen 1, Temsr 1.1
OK 02 Pazpmen 3, Temsr 3.1-3.7 - OIICHUBaHWE MPAKTHUECKUX U JTA0OPATOPHBIX
Pasznen 5, Temsr 5.1 -5.5 paboTt
Paznen 7, Temsr 7.3 - ¢ depeHInpOoBaHHbII 3a4eT
Paznen 8, Temsr 8.1 -8.5 - KOHTpOJIbHasl paboTa
OK 04 Paznen 3, Temsr 3.1-3.7 - naOmofieHue 3a opraHusanueil paboTsl ¢
OK 07 Pasnen 4, Temnr 4.1 uHpOpManuUeH.
Pazpen 5, Temst 5.1-5.6 - HaONIOJICHHE © OIICHKa Tpolecca W
pe3yIbTaToOB BBITTOJTHCHUS 3aJIaHHH,
TpeOyIoImIx HCTOJIb30BAHUS
WHGOPMAIMOHHBIX TEXHOJIOTHH.
- HCTIOJIb30BaHUE NEKTPOHHBIX HCTOYHHUKOB.
- TeKyIIMH KOHTPOJE B (popMe: MOATOTOBKHU
COOOIIeHNH U TIPE3CHTAITNH.
- OTKPBITHIC 3AIIUTHI IPOSKTHBIX PadOT
- OIICHUBaeMasi TUCKYCCHsI
- HaOIIOICHNE 3a OpraHu3aue
KOJUICKTHBHOM JEATEIbHOCTH
- HaOJIoZieHWe 3a pOoJIbI0 O0ydYarouerocsi B
rpyrme
K 1.3 Pazpen 6, Temnl 6.1 -6.3 - TMpPEICTAaBICHHE YCTHBIX COOOLICHHUU C
K 2.2 Pazpen 7, Temnl 7.3 npe3eHTanuei

- OIICHUBAeMast TUCKYCCHs
OIICHUBAHME MPAKTHYECKON PabOThI

- MPOEKTHAS AEITEIbHOCTD

- wHaOmoneHwe 3a OOy4arOIIUMECS Ha
ayJJUTOPHBIX 3aHATHSIX.

- BBHINOJIHEHHE Kelica Ha aHalu3 UH(pOpMaIuu
0 HAy4YHBIX JIOCTHXKCHHSAX B  00JIacTH
FEHETUYECKUX TEXHOJIOTHA, KJIETOYHOM
WH)KCHCPUH, MTUIIEBhIX OMOTCXHOJIOTHII.
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