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1. HIOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma o6mieo6pazoBaTenbHoro yueonoro npeamera OVII.08
buonorus mpenHaszHadeHa s M3y4eHHs Ouonoruu B EHOTaeBckoMm (Qumaie
['BOY AO BO «AT'ACY» mpu peanuzauuud 00pa3oBaTENbHONW MNPOrpaMMBbl
cpenHero  obmiero  oOpa3oBaHusi B Ipejeliax ~ OCBOEHUS  OCHOBHOM
npodeccruonansHoli oOpaszoBarensHOi porpammbl CITO mo npodeccnn 29.01.33
Mactep 110 U3roTOBJIEHUIO INBEUHBIX U3IEIIUM.

Pabouas nmporpamma yue6Horo npeamera OVIIL.08 buonorus paspaborana
Ha OCHOBe TpeboBaHuil Kk pesynbratam ocBoeHusi OOIl COO, npeacTaBIEeHHBIX B
dI'OC COO, yreepxaeHHoMm [Ipukazom MuHucTtepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®enepaurun ot 17 mas 2012 1. Ned413 (¢ wu3MEHEHUSIMH U
nononHeHusiMu) U B cootBercTBUM ¢ DPOOII COO, ytBepxknennoi I[Ipukazom
MununctepcTBa npocsemienust Poccun ot 18.05.2023 Ne 371.

Conepxanue mnporpammbl  yueOHoro mnpeamera OVILO8  buonorus
HaIpaBJICHO Ha JOCTWKEHUE CICAYIONIUX IIeJiel M3ydeHus: y4eOHOro mpenMera
buonoruss Ha 0a30BOM YpPOBHE — OBJIQJICHUE OOYUYAIOIIUMUCS 3HAHUSIMHU O
CTPYKTYPHO-(DYHKIIMOHAJILHOM OpTaHU3allMM >KUBBIX CUCTEM pa3HOTO paHra M
MPUOOpPETEHUE YMEHHMI HCIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JICHCTBUUA B
OTHOIIIEHUH OOBEKTOB >KUBOM MPUPOABI M PEIICHUS Pa3IUYHBIX >KU3HEHHBIX
po0aem.

Joctikenue 1eiau u3ydeHust yaeonoro npeamera «buonorusy» Ha 6a3oBoM
YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

— OCBOCHHE O0YYaIOIMUMHUCS CUCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOPUSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUiIaX, CAyKalluX OCHOBOM
JUIsi (OPMHUPOBAHUST TIPEJICTABIICHUN O €CTECTBEHHO-HAYYHOM KapTWHE MHUpPA; O
METO/IaX HAYyYHOTO MO3HAHMS; CTPOSHUU, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHU3ALMU; BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEOBAaHUSIX B OMOJIOTHH;

— (I)OpMI/IpOBaHI/IC y 06yanOHII/IXCH IMO3HABATCIbHBIX, HHTCIIJIICKTYAaJIbHbBIX
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U TBOPYECKHX CHOCOOHOCTEH B MPOLIECCE aHaIW3a JAHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTHH HAy4YHBIX B3IJISIOB, MW M MOAXOAOB K M3YYECHHUIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

— CTaHOBJICHHE y OOydyarommxcs oOImell KyJabTyphl, (DYHKIMOHAIBHOMN
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPY KAIOUIETO
MHUpa JKMBOW MPUPOJLI HAa OCHOBAHMM 3HAHUW M OIbITA, MOJIYYEHHBIX MPH
U3y4eHUU OMOJIOTUY;

— (QopMupoBaHue y 00yYaroOlmUXCsl YMEHHN WILTIOCTPUPOBATH 3HAUYCHHE
OMONOTHYECKUX 3HAHWM B TPAKTHUECKON EATEIHHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHiA;

— BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAaHUS YEJIIOBEKOM
KUBOM MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHWS K HEW, COOII0AeHUs
TUYECKUX HOPM MPU NPOBEACHUH OMOJIOTUUYECKUX UCCIIEJOBAHUIA;

— OCO3HaHHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs TOBBIIICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

— TpUMEHEHHE NPUOOPETEHHBIX 3HAHUM W YMEHHH B TOBCEIHEBHOMN
KU3HW N5 OLUEHKH TOCIEACTBHM CBOEH JEATENHbHOCTH IO OTHOIIECHUIO K
OKpYyXarolen cpesie, COOCTBEHHOMY 3/I0POBBIO; 000CHOBAHUE M COOJIIOICHUE MEp
poUIaKTHKN 3a00JIeBaHUM.

B pabouyio mporpamMmy BKIIOUEHO COJEp)KAaHUE, HAMpaBICHHOE Ha
dbopmupoBaHue y  OOyYalImMXCS  KOMIETEHIHMH, HEOOXOIUMBIX  JJIS
kauectBeHHOro ocBoeHusi OITOII CIIO Ha 6aze ocHOBHOTO 0O0LIero 0opa3oBaHUs

— [OporpaMMbl TMOATOTOBKM  KBAIM(UUUPOBAHHBIX paboUMX, CIyXKalIUX

(TITIKPC).

2. ObIAA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA

VYuebnbiii  mpeamer «bumonorus»  3aHmmaeTr BakHoe MecTo. OH
obecnieunBaeT (OPMUPOBAHHE Yy OOYyYaIOLIUXCS MPEACTAaBICHUM O Hay4yHOU
KapTHHE MHUpA; pacupser U 0000maeT 3HAHUS O JKUBOM mpupone, €€

OTJIMYUTCIIBbHBIX ITPHU3HAKax — yp0BHCBOﬁ OopraHu3alvy WM SBOJIIOLHWH, COBI[aéT
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yCIIOBHUSI  JJIs:  TO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe30macHOro obpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUSI K dKUBOW MPUPOJIE
U YEJIOBEKY.

bonbmoe 3HaueHue ydeOHbIN mnpeameT «buosorus» uMeeT Takxke s
pelieHus BOCHHUTATENbHBIX W Pa3BHUBAIONIMX 3a/ad  CpPeJHEro  oOIero
oOpa3oBaHus, conmanu3anuu odydaronuxcs. M3ydenue Ononoruu obecreunBacT
ycioBust Ayis  (GOPMHUPOBAHMSI HUHTEIUICKTYaJbHBIX, KOMMYHHMKAIIMOHHBIX U
WH()OPMAITMOHHBIX HABBIKOB, 3CTETHUECKON KYJIBTYPHI, CIIOCOOCTBYET MHTETPAITUU
OMOIOTHYECKUX 3HAHUM C MPEICTaBICHUSIMH U3 IPYTHX y4eOHBIX MPEIMETOB, B
YacTHOCTH, (U3UKH, XUMUU U reorpaduu. HaszpaHHbIE TMOJOXKEHHUS O
npeaHa3HadYeHun Yy4eOHoro mpenMera «buonorus» CcoOCTaBUIM OCHOBY JJist
ONpENENCHUs] MOAXOJ0B K OTOOpY U CTPYKTYpPUPOBAHHMIO €0 COAEpXaHUs,
IPEJICTaBICHHOIO B JaHHOW nporpamme. OT0op copepxaHus yueOHOro mpeaMera
«buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIUI KyIbTypOoCOOOpa3HOTO
MO/IX0/1a, B COOTBETCTBUM C KOTOPHIM OOYyYaroluecs MOJKHBI OCBOMThH 3HAHMS U
YMEHHsI, 3HaUYUMBbIC Ui (OpMHpOBaHHS OOIIEH KyJIbTYpbl, OMpPEICSISIONINe
aZieckBaTHOE TIOBEJCHHE YEJOBEKa B OKpYy)Kalolled MNpUPOJHON  cpele,
BOCTPEOOBAHHbIE B MOBCEAHEBHOM KU3HU U MPaKTHUECKOU aesitenibHocTH. Ocoboe
MECTO B JTOH CHCTeME 3HAHH 3aHUMAIOT JJIEMEHTHI COZACpPXKaHUS, KOTOPbHIE
CIy’)KaT OCHOBOW i (OPMHUPOBAHMSI TPEJACTABICHUH O COBPEMEHHOM
CCTECTBEHHO-HAYYHOW KapTHHE MHpa M IIEHHOCTHBIX OPHUCHTAIMSIX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMAaHU3AIMU OMOJIOrMYECKOr0 00pa30BaHusI.

CTpyKTypupOBaHUE CoOJepkKaHUS ydeOHOTO MaTephalia B MporpaMMme
OCYIIECTBICHO C Y4€TOM MPHUOPHUTETHOTO 3HAYCHUS 3HAHWK 00 OTIMYUTEITHHBIX
OCOOCHHOCTSIX JKMBOM MPHUPOABI, 0 €€ YpPOBHEBOW OpraHM3aldd MU 3BOJIOLHUU.
B cooTBeTCTBUU C 3TUM B CTPYKType y4eOHOTrO mpenamera «bruoaorusy BhIIEICHBI
CleyIoume coaepKaTenbHble JIuHun: «buonorus kak Hayka. MeToabsl HAy4yHOTO
no3HaHus», «Knerka kak Owuonormdeckas cucrteMa», «Opraam3sMm  Kak

Ouooruueckas CHCTEMAY, «Cucrema u MHOFOO6pa?>I/Ie OpraHu4€CKOro Mupar»,



«DBOJTIOIHUS KUBOHM TPUPOJIBI», « IKOCHCTEMBI U TIPUCYIIIIE UM 3aKOHOMEPHOCTH.

C uenplo peanuzaiuu padoudeil nporpammsel Bocniutanusi uzydeHue OVYIL.08
buonoruss Bemercs B XOJ€ YPOYHOM W BHEYPOUHOH  JIESITENBHOCTH,
OCYIIECTBIISIEMON (UIMAIOM, COBMECTHO C CEMbEH W JPYTUMU WHCTUTYTAMH
BOCITUTAHUSI.

Cornmacio ®I'OC cpeanero oOiiero o0pa3oBaHUs, B COOTBETCTBUHU C
wianoM BHeypouHoil nestenbHocTH OIIOIT CIIO (IITIKPC) mo mpodeccun
29.01.33 MacTep no U3roToBJICHUIO IBEHHBIX U3Jeauid B xojae n3ydeHus OVYIL.08
buonorust nis mpodeccuil colranbHO-3KOHOMUYECKOTO TpoQuisi B TeUeHHUE 2
ceMecTpa pealin3yeTcsi Kypc BHEYPOUHOH JeaTebHOCTH (Kypc « HauBHIyaIbHbIN
npoekT»). O6bem Kypca — 32 yaca.

B cootBerctBuu ¢ yue6usiM ianom OIIOIT CITIO mo mpodeccun 29.01.33
Mactep 1O W3rOTOBJIEHUIO MIBEHMHBIX u3Aenuii B xonae wuszydeHus OVIL.OS
buonorus mo okoHYaHMM CeMeCTpa IMPOBOJUTCA TEKyIIas aTTecTalus, 3aJaHusd
KOTOpPOM OXBAaThIBAIOT BCE TEMbI, M3YyUCHHBIC CTYACHTOM 3a cemecTp. Tekymias
aTTecTaIs IPOBOAUTCS B (hOpME KOHTPOIHHOM PaOOTHI.

Nzyuenne obieobpazoBarenbHoro yueonoro npeamera OVIIL.08 buonorus
3aBepIaeTcs MoABEJCHUEM HUTOTOB B (opme muddepeHnnpoBaHHOTO 3ayeTa B
paMKax MpOMEXKYTOUYHOM aTTecTanuu odydaromuxcs B nporecce ocsoeHus: OINOII
CIIO Ha 06a3e ocHOBHOIO 00I1ero 00pa3oBaHus C MOJYYEHHUEM CPEIHETr0o OO0IIero

obpazoBanus (I[TTIKPC).

3.MECTO YUYEBHOI'O ITPEJMETA B YYEBHOM IIJIAHE

VYueonsii npeamer OVYIL.O8 buonorus sBisieTrcs y4eOHBIM MPEAMETOM
npeaMeTHor obOnactu  «EctecTBeHHO-HayuHble mnpeaMetrsly DPI'OC  cpemgnero
o01mero oOpa3oBaHusI.

VYueOnsiit mpenmer OVYIL.08 buonorus BXoAUT B COCTaB OOIIMX y4eOHBIX
MPEAMETOB, 00s13aTENbHBIX AJII OCBOEHUS COIMATbHO-3KOHOMUYECKOTO Tpoduis
npodeccruonansHoro 00pazoBanus yueOHoro miana mnpodeccuu 29.01.33 Macrtep

110 M3rOTOBJICHUIO IIBEHHBIX I/IS,Z[GJII/Iﬁ Ha 0a3e OCHOBHOTO 06HIGFO 06p330BaHI/I$[ C
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nosyueHueM cpeanero odmiero odpazoBanus (IIIIKPC). Ha uzyuenue nmpeamera

OTBOIUTCA 36 4acos.

4. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA

OcBoeHue comepxkanusi  yuyeoHoro mnpeamera OVIIL.08 buonorus

o0ecrneunBaeT JOCTHHKEHNE 00YJaIOIUMUCS CIETYIOINUX Pe3yIbTaToB:
JINYHOCTHBIX:

JIP1 oco3HaHue 00y4arouMMHCS POCCUMCKON IPpaXkTIaHCKOM MIEHTUYHOCTH;

JIP2 TOTOBHOCTh K CaMOpAa3BUTHIO, CaMOCTOSITEIBHOCTU u
CaMOOIIPEIECIICHUIO;

JIP3 Hanuyue MOTUBAIIMU K OOYUEHUIO U TUYHOCTHOMY Pa3BUTHIO;

JIP6 paciuiMpeHne )XKU3HEHHOTO OIbITa M ONbITa JEATEIBHOCTH B IPOLIECCE
peanu3anuy OCHOBHBIX HalPaBJIECHUN BOCIIUTATENBHOMN €SI TEIbHOCTH,

B TOM YHCJIE B YACTHU:

TPAXIAHCKOTrO BOCIIUTAHU.

JIP6.1 cdhopMUPOBAaHHOCTh TpakAAHCKOW TMMO3UIMU OOYydYarOIIErocs Kak
aAKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

MNaTPUOTHYICCKOI'O BOCITUTAHMA .

JIP6.8 chOpMUPOBAHHOCTh POCCHUMCKOW TpPa)KJaHCKOWM HWJIEHTUYHOCTH,
NaTPUOTH3MA, YBAXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IIEPE]
Ponunoil, ropmoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIbTYPY,
IIPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

AYXOBHO-HPABCTBCHHOI'O BOCITMTAHMA .

JIP6.15 OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSIM U (WJIM) IPYruM
YJI€HAM CEMbH, CO3/IaHHI0 CEMBU Ha OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEH
CEMENHOM )KU3HU B COOTBETCTBHUU C TPAAULIUSIMUA Hapo10B Poccnu;

9CTCTHYCCKOI'O BOCIIMTAHMU A

JIP6.16 »cTeTHMYecKOEe OTHOIIEHHE K MHpPY, BKIIOYas 3CTETUKY ObITa,

HAay4YHOro M TEXHHYCCKOIO TBOPUYCCTBA, CIIOpTA, Tpyda H 06IHCCTBCHHBIX



OTHOIIICHUM;

(bU3MYECKOr0 BOCOUTAHUSL:

JIP6.20 chopmMupoBaHHOCTH 3I0pPOBOTO M 0O€30MacHOTO 00pasza KU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 370POBbIO;

TPYAOBOT'O BOCIIMTAHUW !

JIP6.26 TOTOBHOCTH M CIIOCOOHOCTH K 0OpPa30BaHUIO U CaMOOOPA30BaHUIO HA
MPOTSKEHUN BCEU JKU3HU;

OKOJOTHYCCKOT'O BOCIIMTAHUW !

JIP6.27 cpOopMUPOBAaHHOCTh HKOJOTMYECKON KYJIbTYpbl, ITOHUMAaHUE
BJIUSHUSA COLMAJIbHO-3KOHOMHUYECKHX IPOIIECCOB HAa COCTOSHUE TPUPOJHON U
COLIMAJIbHON CpeJbl, 0CO3HAHKE TTI00aJIBbHOIO XapaKTepa 3KOJOTHYECKUX MPpodieM;

OCHHOCTH HAYYHOI'O ITO3HAHMA .

JIP6.34 oco3HaHME I1IEHHOCTH HAy4YHOW JI€SITEIbHOCTH, TOTOBHOCTh
OCYIIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATEIbCKYIO JAEATEIbHOCTh MHINBUIYaJIbHO
U B rpymIie.

MeTanpeaMeTHbIX:

MP1  ocBoeHHble  OOyYalOIIUMHUCS  MEXIPEIMETHbIC TOHATUA U
YHUBEpCAJIbHBIC  y4eOHbIE  JCHCTBHS  (PETyNSATHBHBIC, IO3HABATCIbHBIC,
KOMMYHUKATUBHBIE);

MP2 cnocoOHOCTh MX HMCHOJIL30BAHHS B IMO3HABATEIBbHON M COLMAJILHOU
MPAaKTHUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO
y4eOHOM  AEATENbHOCTH,  OpraHu3aluu  y4eOHOro  COTPYJHHMYECTBA  C
MeJarornuecKuMu pabOTHUKAMU M CBEPCTHUKAMH, K YYaCTUIO B IOCTPOEHUU
WHIMBUTyaIbHON 00pa30BaTeIbHON TPACKTOPUH;

MP3 oBnaneHre HaBbIKAMU Y4eOHO-UCCIEAOBATEIBLCKOM, MPOCKTHON U
COILIMAJILHOM JIeSITEILHOCTH;

a) 0a30BbI€ JIOTHYECKHUE JICHCTBUSL:

YVIIJI 1 camoctosaTenbHO GOpMYIUPOBATh U aKTyaJIU3UPOBAThH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

VYVII] 2 ycraHaBiauBaTh CYLIECTBCHHBIM MpPU3HAK WM OCHOBAHUS JJIs
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CpaBHEHUS, KiacCU(pUKAIIU U 0000IIEeHNUS;

VYVIIJ 6 pa3BuBaTh KpPEaTUBHOE MBIIUICHUE IMPU PEIICHUH >KU3HEHHBIX
npo0JieM;

YVII (EHII) 1 BbISBIATH 3aKOHOMEPHOCTH M MNPOTHBOPEYUS B
paccMaTpuBaeMbIX  (U3MUECKUX, XHUMHUYECKHX, OHOJIOTMYECKUX SIBICHUSX,
HaIpuMep, aHAM3UPOBATh (PU3NYECKUE MPOIIECCHl U SBJICHUS C UCIOJIb30BaHUEM
buznyecKux 3aKOHOB M TEOPHil, HAPUMEP, 3aKOHA COXPAHEHUS MEXaHUYECKOM
DHEPIruM, 3aKOHA COXPAHEHUS MMITYJIbCa, Ta30BbIX 3aKOHOB, 3akoHa KyioHa,
MOJIEKYJIIPHO-KUHETUYECKO ~ TEOpUUM  CTPOCHHSI  BEIIECTBA,  BBISABIATH
3aKOHOMEPHOCTH B TMPOSIBJICHUH OOIIMX CBOWMCTB y BEIIECTB, OTHOCSIIUXCSA K
OJTHOMY KJIACCY XMMUYECKUX COCINHEHN;

YVII (EHII) 6 BHOCHTH KOPpPEKTHBBI B JAESTEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJITATOB LIEJISIM, OLICHUBATh PUCKH IOCIIEICTBUN JESTEIBHOCTH,
HaIlpUMEp, aHAIU3UPOBATh U OLEHUBATH MOCIEIACTBUS MCIOJIB30BAHMS TEIIIOBBIX
JIBUTATENEd W TEIUIOBOTO 3arpsi3HEHUSI OKPYXKAIOWIIEH Cpelbl C TO3ULUN
HKOJIOTUYECKOI 0€30MacHOCTH; BIUSHUS PaJUOAKTUBHOCTH Ha KUBbIE OPraHU3MbI
0€30MacHOCTH; TMPEJACTABICHUN O palMOHAIBLHOM IPUPOJOIOJIH30BaHUN (B
poliecce MOArOTOBKU COOOIIECHUH, BBITIOTHEHUS TPYIIOBBIX TPOEKTOB);

0) 0a30BbIE UCCIIEIOBATENLCKUE JICHCTBUS:

VYVIIJ 7 BnaageTh HaBbIKAMU Y4€OHO-HCCIEIOBATENbCKON M IMPOEKTHOM
JeSITeIbHOCTH, HaBbIKaMU pa3perieHus mpooiem;

YVII/ 8 cntocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJI0B
pELIECHUs NPAKTUYECKUX 3a]a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB ITO3HAHUS,

YVIIA 10 dopMupoBaHre HaydHOTO TUIA MBILIUICHUS, BIAJCHUE HAYYHON
TEPMHUHOJIOTHEN, KJIFOUEBBIMHU MTOHATHUAMU U METOLAMU;

YVIIA 11 craButh u (GopmyaupoBaTh COOCTBEHHBIE 3aJadyd B
00pa30BaTeNbHON JEATEIBHOCTH U KU3HEHHBIX CUTYaIUsIX;

YVIIJI 14 naBaTh OIIEHKY HOBBIM CHUTYallMsIM, OIIEHUBATh MPUOOPETEHHBIN
OIBIT;

YVIIJ 18 ymeTh unTErpupOBaTh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTEH;
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YVIIJ 19 BeiaBurath HOBbIE UAEH, NpeAaraTb OPUTHHAIBHBIE MOIXO0IBI 1
pelieHus;

YVIIA (EHIT) 11 ¢opmupoBaTh Hay4yHBIM THIT MBIIUICHUS, BIAJIETh
HAy4YHOW TEPMHUHOJIOTUEH, KIIOYEBBIMU TMOHSTHUSIMU M METOJAMH, HaIrpuMmep,
ONKCHIBATh U3YYEHHBbIC (DU3UYECKUE SIBICHHUS U TPOLECCHl C HMCIOJIb30BAaHUEM
bu3MYeCKUX BEJIMYMH, HAIPHUMEP: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4aCTOTA CBETA, YHEPTUS U UMITYJIbC (DOTOHA;

YVIIJ (EHIT) 13 yMmers UHTErpupoBaTh 3HAHUS M3 Pa3HbIX MPEIMETHBIX
oOyacteil, Hampumep, pellaTh KayeCTBEHHBIE 3aJayd, B TOM  4YHUCIE
WHTETPUPOBAHHOIO M MEXKIPEIMETHOTO XapaKTepa; periaTh pacyeTHhIC 3a7a4uu C
HESBHO 3aJlaHHON (PU3MUYECKOW MOJEINbI0, TPeOyIolue MPUMEHEHUs 3HAHUM W3
pPa3HBIX PA3JEoOB IIKOJBHOTO Kypca (PU3MKU, a TaK)Ke WHTErpaluyd 3HAHUN U3
JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA;

B) pabora ¢ uHbOPMAIIUEN:

VYVIIJ 21 BnageTs HaBbIKAMU MOJY4YEHUsT MH(DOpMAUUU U3 HCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIISITh IOMCK, AHAJIU3, CUCTEMATH3ALUIO
Y MHTEPIpETalri0 HHPOPMaLUK Pa3IUYHbIX BUIOB U (POPM MPENICTABICHHUS;

YV 24 VCII0JIb30BaTh cpeacTaa UH()OPMAITMOHHBIX u
KOMMYHUKALIMOHHBIX TEXHOJOTWH B PELIEHUM KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX
Y OpPraHU3alMOHHBIX 33/a4 C COOJIIOJIEHUEM TPEOOBAaHUN IPTOHOMUKH, TEXHUKH
0€30M1aCHOCTH, TUTMEHBI, PECYpCcOCOEpPEKEHUs, MPABOBBIX W ATHUYECKUX HOPM,
HOPM UH(OPMAIIMOHHON 0€30MacHOCTH;

YVIII (EHII) 18 wucnons3oBath IT-rexHonmorum mpu pabotre ¢
JIOTIOJTHUTEIbHBIMU UCTOYHUKAMHU MHPOPMAIMKU B 00JIACTH €CTECTBEHHOHAYYHOTO
3HAHMS, MPOBOAUTH UX KPUTUUECKUN aHATIU3 U OLIEHKY JT0CTOBEPHOCTH.

OBJaIcHUE YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMH JIEHCTBUSIMU:

a) oO1ieHue:

YKJI 1 ocyniecTBisiTh KOMMYHUKALIMKA BO BCeX chepax KU3HH;

YKJI 3 Branets pa3nudHbIMUA CIIOCOOaMu OOIICHUS U B3aUMOJCHCTBUS;

VK] 4 apryMeHTUpPOBAaHHO BECTU AUAJIOT, YMETh CMSr4aTh KOH(IUKTHBIE
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CUTyalluu;
YK/ 5 pa3BepHyTOo W JIOTUYHO W3JIaraTb CBOK) TOYKY 3pE€HUSA C
UCITIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMeCTHAs AEATEIILHOCTD:

VYKJI 6 mnoHuMarb M HCHOOJB30BaTh IPEUMYLIECTBA KOMAHJIHOM U
WHIUBUYaIbHON paOOThI;

YK/ 8 npuHUMATh €I COBMECTHOU AEATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATh JIEWCTBUSL IO €€ JOCTWKECHHMIO: COCTaBJIATH IUIAH JECHCTBUM,
pacnpenensaTb pojid C YYEeTOM MHEHUH YYaCTHUKOB OOCYXIAaTh pe3yibTaThl
COBMECTHOM padoThI;

YKJI 9 onleHMBaTh Ka4€CTBO CBOETO BKJIAJIA U KAKJIOTO y4aCTHUKA KOMaHbI
B OOILIMI PEe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

YKJI 10 npemuiarate HOBbIE POEKTHI, OLEHUBATh UJIEH C ITO3ULIMA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

YK (EHIT) 1 aprymMeHTUpOBaHHO BECTHU JUAJOr, PA3BEPHYTO U JIOTUYHO
u3JlaraTb CBOIO TOUYKY 3PEHHS;

YK (EHII) 2 1opu oOcyxiaeHuun  (PU3MYECKUX, XUMHUYECKHUX,
OMOJIOTUYECKUX TPOOJIEM, CIOCOOOB peIIeHUs 3adad, PE3yJIbTaTOB YYEOHBIX
UCCIIEJOBAaHUM M TPOEKTOB B OOJACTH €CTECTBO3HAHUS; B XOJAE AMCKYCCUH O
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHE MUDPA;

YKJI (EHIT) 3 paGoTaTh B rpy1iie npu BHIIIOJIHEHUH MMPOEKTHHIX padoT; Mpu
IUTAHUPOBAHUU, MPOBEACHUM M MHTEPIPETALMU PE3YJIHTATOB OIBITOB M aHAJIN3E
JOTIOJTHUTENBHBIX WCTOYHUKOB MH(MOpPMALMUA MO M3y4yaeMOW TeMme; MpHU aHaIu3e
JIOTIONIHUTEIBHBIX ~MCTOYHMKOB HMH(OpMalMM; Mpu OOCYKIECHHUH BOIPOCOB
MEXIIPEIMETHOIO XapakTepa (HampuMmep, mo TemMaMm "J[BumkeHue B mpupone",
"TenmooOMeH B >kuBOW mpupoje”, "DIeKTpOMarHUTHBIC SBJICHUS B mpupoje’,
"CBeToBbI€ SIBJIEHUS B pupoje").

OBJI&,Z[CHI/IC YHUBEPCAIbHBIMU PEryYJISITUBHBIMM JICHCTBUSIMU:

a) caMOOpraHU3aIlis:

YPI[ 1 camocTosATEIBLHO OCYHICCTBJIATh IMIO3HABATCIIbHYIO ACATCIIBHOCTD,
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BBISIBJISITH TPOOJIEMBbI, CTaBUTh K (OPMYIUPOBATH COOCTBEHHBIE 3aJadd B
00pa30BaTENbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYAIHIX;

VPl 2 caMOCTOSTENIBHO COCTAaBIATh IUIAH PEIICHUS MPOOJIEMBI C Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

VPl 4 pacmmpsATe paMKM y4eOHOro IIpeIMeTa Ha OCHOBE JIMYHBIX
MIPEATIOYTCHUN;

VYPJI 6 oueHnBaTh MPUOOPETEHHBIH OIIBIT;

0) CAaMOKOHTPOJIb:

YPJI 8 nmaBaTh ONEHKY HOBBIM CHTyalHsIM, BHOCUTH KOPPEKTHBBI B
NEeSATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

YPJI 10 ucnonb3oBaTh npreMbl pedaeKCuu Uil OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

B) SMOLIMOHAJIBLHBIM UHTEIICKT, NPEANOIararoIui Cd)ODMI/IDOBaHHOCTBZ

YPJ] 16 comualibHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBHICTpamMBaTh
OTHONICHUS C APYTHMH JIOAbMHU, 3a00THTHCS, TPOSBIATH MHTEPEC W pa3periaTh
KOH(JIUKTHI;

r') IPUHATHE CE0ST M APYIUX JIFOJIEH:

YPJI 19 mpuzHaBath CBO€ MPaBO U MPABO APYTUX JIOJCH HA OMIHUOKH;

YPJI 20 pa3BuBaTh CHOCOOHOCTh MOHUMATh MHP C MO3UIMH APYroro
YyeJoBeKa.

YPJ (EHII) 1 caMocTosSTeIbHO OCYIIECTBISATH  IMO3HABATEIIbHYIO
JEATEeIbBHOCTh B 00JIaCTH (PU3UKH, XUMHHM, OWUOJIOTUM, BBISIBISTH MPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATH 3a]1a4H;

YPJI (EHII) 3 nenath oco3HaHHBIN BEIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha
ce0s1 OTBETCTBEHHOCTh 3a PEIIeHHEe B IPYIIOBOM paboTe HaJ Y4EOHBIM MPOESKTOM
WM WICCIIETOBAaHUEM B 00J1acTU (PU3UKH, XUMUH, OMOJIOTUH; TaBaTh OIIEHKY HOBBIM
CUTyallMsiM, BO3HHMKAIOIIMM B XOJI€ BBIIOJHEHUS OMbBITOB, IPOEKTOB WU
UCCJIEIOBAHNUM, BHOCUTh KOPPEKTUBBI B AESATEIBHOCTb, OIIEHUBATH COOTBETCTBUE
pPE3YIABTATOB LIEIISAM;

YPJI (EHII) 5 npuHuMaTh MOTUBBI U apTyMEHTHI JPYTUX YYaCTHUKOB IPHU
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aHaliM3e M OOCYXJCHMM pEe3yJNbTAaTOB YUEOHBIX HCCIECJOBAHUM WM PEIICHUs
bu3nYecKuX 3a/1a4;

NnpeAMeTHbIX:

[IP1 copmMupoBaHHOCTH 3HAHUNH O MECT€ W POJM OHOJOTHUH B CHUCTEME
HAy4YHOTO 3HaHMs; (YHKIHOHAIBLHOM TPaMOTHOCTH 4YeJOBEKa JJIA pElIeHUsS
YKU3HEHHBIX TIPOOIIEeM;

I1P2 c(hOpMUPOBAHHOCTH YMEHUA pacKpbIBaTh COZEpKaAHUE
OCHOBOITOJIATAIOMIUX OMOJIOTUYECKUX TEPMUHOB U MOHSATUH: KU3Hb, KJIETKA, TKAHb,
OpraH, OpraHus3M, BHJ, TMOMYJSLMs, OHKOCHCTEMa, OHOIEeH03, Ouocdepa;
MeTabomu3M  (0OMEH BEIIECTB U IpEBpallleHhe HHEPruM), TOMEOoCcTa3
(camoperynsnusi), OMOCUHTE3 Oelka, CTPYKTypHas OpraHU3alUsl >KUBBIX CHUCTEM,
JMCKPETHOCTh,  CAMOPETYJISIIUS,  CaMOBOCIpOU3BeACHUE  (PEmpoIyKIHs),
HACJIICCTBEHHOCTb, W3MEHYMBOCTb, DJHEPrO3aBUCHUMOCTb, POCT U pPa3BUTHE,
YPOBHEBasi OpraHu3aLus;

I1P3 c(hOpMHPOBAHHOCTh YMEHUSA packpbIBaTh COZEpKAHUE
OCHOBOIOJAralolMXx  OHOJIOTMUECKUX  TEOpUd UM THUIOTE3:  KJIETOYHOH,
XPOMOCOMHOM, MYTAIMOHHOW, JBOJIOIMOHHOW, TMPOUCXOXKICHUS KU3HU U
YeJI0BEKa;

[IP4 copmMupoBaHHOCTH YMEHHS PACKpBIBaTh OCHOBOIIOJIATAIOIINE
ouonornyeckue 3akoHbl M 3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.H.
Basunosa, J. I'ekkens, ®@. Mromepa, K. bapa), rpanunibl ux nOpuMEHUMOCTH K
YKUBBIM CUCTEMaM;

[IP5 mnpuoOpereHue ombiTa NMPUMEHEHHUS OCHOBHBIX METOJOB HAyYHOI'O
MO3HAHMS, UCTIOJIB3YEMBIX B OMOJIOTUU: HAOIIOACHNUS U ONMUCAHMS KUBBIX CUCTEM,
IpOLIECCOB M  SIBJIICHUI; OpraHU3allid MW MPOBEACHUS  OHOJIOrMYECKOro
DKCIIEPUMEHTA, BBIABMKEHUS TMIOTE3, BBISIBICHUS 3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMU  BEIUYMHAMHU, OOBSCHEHHUS IIOJIYYCHHBIX pE3ylbTaTOB U
bopMyaMpoBaHMs BBIBOJIOB C HMCIHOJb30BAHMEM HAYYHBIX MOHSATUH, TEOpUH H
3aKOHOB;

[IP6 chopMUPOBAaHHOCTH YMEHHUS BBIAENATH CYIIECTBEHHbIE MPU3HAKU
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BHUPYCOB, KJIETOK NPOKApHOT M 3YKApUOT; OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHMW3MOB, BHJIOB, OHMOTEOIICHO30B U HKOCHUCTEM; OCOOEHHOCTU IMPOLIECCOB
oOMeHa BEIIECTB U IPEBPAILCHUS] SHEPTUU B KJIETKE, POTOCUHTE3A, IIACTUYECKOTO
U SHEPreTHYEeCKoro oOMeHa, XEeMOCHHTE3a, MUTO03a, MEi03a, OIUIOAOTBOPEHUS,
Pa3BUTHSA U PA3MHOXKECHUS, UHAUBUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
OOpsOBI 32  CYIIECTBOBAHME, €CTECTBEHHOro O0TOOpa, BUI000pa30BaHuA,
IPUCIOCOOJICHHOCTH OPraHU3MOB K Cpele OOMTaHMs, BIMSHHUS KOMIIOHEHTOB
HKOCHCTEM, AHTPOIOTEHHBIX HM3MEHEHHHl B DJKOCHCTEMax CBOEH MECTHOCTH,
KpyTroBOpOTa BELIECTB U MIPEBpAIllCHHE SHEPTHH B Onochepe;

[IP7 chopmMupoBaHHOCTh yMEHHUSA TNPUMEHSATH MOJYYEHHBIE 3HAHWS IS
OO0BSICHEHHSI OMOJOTMUECKHUX MPOLIECCOB U SIBICHUMN, ISl IPUHATUS NPAKTUYECKUX
pElIeHU B MOBCEJHEBHOM XU3HU C LIEJIbIO oOecrieyeHus: 0€30MacHOCTH CBOETO
3I0pPOBbSl M 3[I0POBBSl OKPY)KAIOIIMX JIIOJEH, COOIIOAEHMS 340pPOBOro 00pasa
KU3HM, HOPM TIPaMOTHOTO IIOBEJECHUS B OKpYXKalOLEed IPUPOJHOU Cpele;
NOHMMAHUE HEOOXOJUMOCTH  HUCIIOJIb30BAaHUS  JIOCTHKEHUH  COBPEMEHHOM
OMOIOrMH U OMOTEXHOJIOTHH JUIsl paliMOHAIBHOTO IPUPOIOTIOIB30BAHUS;

I[IP8 cdhopMuUpOBaHHOCTh YMEHHUS pellaTh OWOJIOTMYECKUE 3ajlayu,
COCTABJISITH I€HOTHIIMYECKME CXEMbl CKPEIIMBAHWS Il  Pa3HbIX THUIIOB
HACJIEI0BAHMS IPU3HAKOB y OPraHU3MOB, COCTABIIATh CXEMBI IIEPEHOCA BEIIECTB U
HHEPryu B FIKOCHUCTEMaX (LIENH MUTAHMS, MUILEBBIE CETH);

[TP9 chopMupOBaHHOCTH YMEHUW KPUTHUECKH OIEHHWBATH WH(MOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMs, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuanbl);  UHTEPOPETUPOBATH  ATHYECKUME  ACHEKThl  COBPEMEHHBIX
UCCJENOBAHUM B  OWOJIOTMHM, MEIUIMHE, OMOTEXHOJIOTHH; paccMaTpUBaTh
rII00aJbHbIE JKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOILIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

ITP10 chopMHUpOBaHHOCTh YMEHHUH CO37jaBaTh COOCTBEHHBIE MMCbMEHHBIE U
YCTHBIE COOOLIEHHS] Ha OCHOBE OHOJIOrMYecKOil HH(OpPMAMU U3 HECKOJBKHX

HCTOYHHUKOB, TPaMOTHO HCIIOJIb30BATb MOHSITUMHBIN arriapar OMOJIOTUH.
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B pesynprate ocBoenus ydeOHoro mpeamera OVYIL.08 buomorus nHa
0a30BOM ypOBHE 00YUaIOIINIICS JOKEH

3HATH:

31 - OMOJOTHYECKYIO TEPMUHOJIOTHIO | CHMBOJIUKY

32 - OCHOBHBIC TIOJOXKEHUS OWOJIOTMYECKUX TEOpuil (KJIeTouHas,
sBotonioHHas Teopus Y.JlapBuna); yuenue B.M.Bepnajackoro o Ouocdepe;
CYIIHOCTb 3aKOHOB [ .MeHens, 3aKkOHOMEPHOCTEN N3MEHYUBOCTH;

33 - CYHIHOCTb  OHOJIOTMYECKUX  MPOIECCOB:  Pa3MHOKEHHE,
OIUIOJJOTBOPEHUE, JICMCTBUE HCKYCCTBEHHOTO M  €CTECTBEHHOTO  OTOOpa,
dbopMupoBaHUE TPUCTOCOOIEHHOCTH, 00pa30BaHUE BUIOB, KPYTOBOPOT BEIIECTB U
MpEeBpaIleHUs SHEPTHH B 9KOCHCTEMax U onocdepe;

34 - cTpoeHne OMOIOTrHYECKUX OOBEKTOB: KJIETKH; TEHOB U XpOMOCOM; BUJA
U DKOCUCTEM (CTPYKTYpa);

B pesynprate ocBoeHusi yueOHoro mpeamera OVIIL.O8 buonorus
oOyyJaromuiics: J0JKEH

yMeThb:

Y1 - o0ObAcCHATH: ponb Ouonorud B  (GOPMHUPOBAHMK  HAYYHOIO
MHUPOBO33pPEHUS; BKJIAJ OMOJOTUYECKUX TEOpUd B (OPMHUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHUHbI MHUpPA; €AUHCTBO XWBOM U HEKUBOW IPUPOIBI,
POJICTBO >KHUBBIX OPraHW3MOB; OTPHUIIATEIILHOE BIIUSIHUE AQJIKOTOJISl, HUKOTHHA,
HAapKOTUYECKUX BEIIECTB Ha Pa3BUTHE 3apOJbIIlIa YEJIOBEKA; BIUSHHE MYyTarcHOB
Ha OpPTraHU3M YeJIOBEKa, IKOJOTHYeCcKuX (haKTOpOB HAa OPraHU3MbI; B3aUMOCBSI3U
OpraHU3MOB U OKPYXAIOIIECH Cpe/bl; MPUYHUHBI YBOJIONNH, U3MEHSIEMOCTU BHUJIOB,
HapyIIEHUW pa3BUTUS OPTaHU3MOB, HACIEJICTBEHHBIX 3a00J€BaHUN, MYTaIlUM,
YCTOMYMBOCTH M CMEHBI DKOCUCTEM; HEOOXOJIUMOCTH COXPAHECHHS MHOTOOOpa3us
BU/IOB;

Y2 - pemarh dJIeMEHTapHbIE OHOJOTWYECKHE 3aJladl; COCTaBIATH
AIIEMEHTAPHBIE CXEMbl CKPEIIMBAHMS M CXEMbl MEPEHOCA BEIIECTB U DHEPIUU B
AKOcHUCTEMAax (1IN MUTaHUs ),

v3 - IIPUBOANUTL  ITPHUMCPLI: BSaHMOﬂeﬁCTBHH I'€HOB, TIC€HHBIX H
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XPOMOCOMHBIX MYTaHHﬁ; HOHYJIHLII/Iﬁ Y Ppa3HbIX BHUAOB; HACJICACTBCHHBLIX U

HCHACJICACTBCHHBIX I/ISMeHeHI/Iﬁ, MYTaHI/Iﬁ, CCTCCTBCHHBIX H HCKYCCTBCHHBIX

OKOCHCTCM,

V4 - npuBOIUTH JAOKAa3aTENbCTBA: €JUHCTBA KMBOW M HEXHUBOW MPUPOJBI,

POACTBA JKUBBIX OPIraHHU3MOB, HCIIOJIb3YyA OMOJIOrMYECKHE TCOPHUN 3aKOHBI H

IIpaBuJIa,

5. COAEP/ KAHUE YYEBHOI'O ITIPE/IMETA

HaunmenoBanue
pa3aesioB H TeEM

Copepxxanue yuyeOHOro marepuaja W (OpMbI OpPraHU3alUH
JesITeIbHOCTH 00YYaI0LIUXCs

Tema 1. buonoruss kak Hayka. CBsi3b Ouosoruu ¢ OOIIECTBEHHBIMH,

Beenenne.  BuoJiorusi | TEXHUUECKUMH U IPYTUMHU €CTECTBEHHBIMU HayKaMH, QHIOCOpUEH,

KaK HayKa ATUKOM, 3CTETUKOM M mpaBoM. Ponb Ouonoruu B HopMupOBaHHH
COBPEMEHHOM HayudHOHl KapTuHbl Mupa. CucremMa OMOIOrMYECKHX
HayK. MeToapl TO3HaHUS JKUBOW mpupoiabl (HaOiroaeHue,
AKCIEPUMEHT, OIHCaHue, U3MEpEHHeE, KJaccupukanus,
MOJICJIMPOBaHKE, CTATUCTUYECKast 00pabOTKa JaHHBIX).
IIpakTnyeckas padora Ne 1. «cnonb3oBaHue pa3IUYHBIX
METO/IO0B IPU U3yYEHUU OUOJIOTHYECKUX 0OBEKTOBY

Paspean 1.

Tema 2. /Kussble | Kupble cucreMbl (0MOCHCTEMBI) KaK MPEAMET U3YYEHHs] OMOJIOTHH.

CHCTEeMbI u ux | OTiMumne XKUBBIX CUCTEM OT HEOpraHmdeckoi npupojisl. CBoiicTBa

opraHu3anusi onocucTeM U WX pazHooOpasue. YPOBHHM OpraHU3alMU OMOCHUCTEM:

MOJIEKYJISIPHBIH, OpPraHOUAHO-KJIETOYHBIH, OpPraHU3MEHHBIN,
MOMYJSIIMOHHO-BUIOBOM, 3KOCHCTEMHBIH (OMOT€OeHOTUYECKHUI),
onochepHbIit.

Tema 3. Xumuuyeckuii
COCTaB W  CTpOeHue
KJIETKH

XUMHUYECKUH  COCTAaB  KJIETKH.  XHMMHYECKHE  DJIEMEHTHI:
MaKPOBJ'IeMCHTBI, MI/IKpOSJ'IeMeHTI)I. BO)Ia nu MI/IHepaJ'IBHBIC
BelecTBa. DYHKIMU BOABI U MHUHEPAJIbHBIX BEIIECTB B KIIETKE.
[Tognepxanue ocMoTudeckoro Oananca. benku. CocraB u cTpoeHue

0enKkoB. AMUHOKHUCIOTBI — MOHOMEpHI OenkoB. He3ameHumbie u
3aMEHHUMbIE AMHUHOKHCIIOTBI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHH
CTPYKTYpbl ~ O€NKOBOW  MONIEKYJbl  (MEepBUYHAs, BTOpHUYHAS,

TPETUYHAsT W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBOWCTBA
OenkoB. buonornueckue ¢yHkuun OenkoB. DepMEHTHI
Oouonoruueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEeHTp, cyOcTtpatHas crnenupuunocts. Kodepmentsl. Buramussl.
OTrmuuns  QepMEHTOB  OT  HEOPTaHWYECKHX  KaTalu3aTOpOB.
YrieBoapl: MOHOcaxapuibl (TIIOKO3a, pubo3a U Je30Kkcupubo3a),
nucaxapuabl  (caxaposa, JaKTo3a) W IOJucaxapuabl  (Kpaxmal,
[JIMKOTEH, IIeJUItoNio3a). buonormueckue (GyHKIHMU — YIIIEBOOB.
Junu e TPUIIINLEPUABI, dochomunuael, CTEpOUSIbI.
['mapodunsHo-THAPOGOOHBIE cBOMicTBAa. buonornueckue QyHKIMH
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munuaoB. CpaBHEHHE YITIEBOJAOB, OGJIKOB M JIMIUAOB Kak
ncTouyHUKoB HHepruu. Hykneunoswsie kuciaotel: JIHK u PHK.
Hyxneotuabl — MOHOMEpPBI HYKJIEMHOBBIX KHcIOT. CTpoeHue u
¢byakuun [IHK. Ctpoenne u pynkmuun PHK. Buast PHK. AT®:
cTpoenue u ¢ynkuuu. Lluromoruss — Hayka o kierke. Kierounas
TEeOpUss — MpUMEp B3aUMOJEHUCTBUS uAeH U (aKTOB B HAYYHOM
NO3HaHMHU. Meroasl n3ydeHus KIEeTKM. KieTka Kak IenocTHas
uBas cucrema. OOIIMe MPU3HAKK KIETOK: 3aMKHYTas HapysKHas
MeMmOpaHa, moisekynsl JIHK kak reneruueckuii ammapar, cucreMa
cuHTe3a  Oenka.  Tumbl  KJIETOK:  JyKapuHOTHYecKas U
npokapuoTuyeckas. OcoOEHHOCTH CTPOCHHUS MPOKAPHOTHUECKON
kietku. Kinetounas crenka 6akrepuii. CTpOeHHE dYKapUOTHYECKOM
kjeTki. OCHOBHBIC OTIIMYHUS PACTUTENBHOM, )KUBOTHOW M TPUOHOM
KJIeTKU. [I0BEepXHOCTHBIE CTPYKTYphI KIETOK — KIJIETOYHAsl CTEHKA,
TITUKOKAIMKC, WX (yaknun. Ilmazmatmueckass MmemOpana, €
coiictrBa u  ¢yHkinuu. luromnasma u  e€  OpraHOUIBL
OnnomeMOpanubie opranounbl kietku: DIIC, ammapar I'ombmku,
nu30ocoMbl. [lonyaBTOHOMHBIE OpraHOW/bl KIJIETKU: MUTOXOHJIPHH,
mnactuabl. [IpoucxokaeHue MHUTOXOHAPUNA U TacTuA. Bujel
wiactug.  HememOpaHHBIE  OpPraHOWABI  KIETKHA:  PUOOCOMBI,
KJIETOUYHBIA LIEHTP, UEHTPHUOJHU, PECHUYKH, KIyTHKH. DyHKUHUH
OpraHoOuAOB KJIETKU. BrimrodeHus. SIapo — peryiasaTopHbId LEHTP
kinetkd. CrpoeHue snupa: saepHas 000504Ka, KapHOILIa3Ma,
XPOMATHH, AIPBIILKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE.
IIpakTnyeckas padora Ne2 «3ydyeHue cTpoeHUs paCTUTENBHON U
JKNBOTHOM KJIETOK»

IIpakTHyeckue 3aHATHA: BrioaHEeHNE TECTOB. Y CTHBIN OIIPOC.

Tema
KuzneneareJbLHOCTD
KJIETKH

4.

OOMeH BemiecTB, WK METa00MH3M. ACCUMIUIAIHS (TUTACTUYECKUI
00MEH) U IUCCUMMIIALMS (SHEPTeTUUECKU OOMEH) — JIBE€ CTOPOHBI
enuHoro mpormecca MertabonmuzMa. Poib 3aKOHOB  COXpaHEHHS
BEIIECTB M DHEPruU B TMOHUMaHMM MeTabonu3ma. Tumbl oOMeHa
BelIeCTB: aBTOTPO(HBIN U TrerepoTpodHbiii. Pons ¢depmeHToB B
oOMeHe BeILeCTB M MPEBPALICHUN SHEPruu B KieTke. POTOCHHTES.
CseroBas u TeMHoOBas (a3bl (portocuHTe3a. Peakuuu doTocunTesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HAUEHUE (DOTOCHHTE3a TS KUZHU
Ha 3emute. BimsiHue ycnmoBuii cpempl Ha (DOTOCHHTE3 W CIOCOOBI
MOBBIIIEHUS] €ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX pPacTCHHH
XeMOCHUHTE3. XeMOoCHUHTE3upylomue  OaKTepuH. 3HaueHne
XeMOCHHTEe3a JJIs KU3HM Ha 3emiie. DHepreTHuecKkuil oOMeH B
KJeTKke. PacimernuieHne BemiecTB, BBIACTICHHE M aKKyMYJIHPOBaHHE
SHEPIUU B KJIETKE. DTambl >HEpPreTHYeckoro obMeHa. [ ukosus.
bpoxenune u ero Buapl. KucinopomHoe OKuCIEHHE, WU KIETOYHOE
neixanue. OxucnutenbHoe QochopunrpoBanue. IPPEeKTUBHOCTh
DHEpPreTH4ecKoro oOMeHa. Peakmmm  MaTpuyHOTO  CHHTE3a.
I'enetnueckas undopmarus u JIHK. Peanuszauus reHeTmueckoit
uHpopManu B KieTke. ['eHeTHyeckuil KoJ M €ero CBOMWCTBA.
Tpanckpunuus — warpuusbiii cuHte3 PHK. Tpancmsauma —
OnocuHTe3 O6enka. Dtamnsl TpaHcaauuu. KogupoBaHnne aMMHOKHUCIIOT.
Pome pubocom B OumocuHTe3e Oenka. Hekinerounsie ¢(opmbl
KHU3HU —  BHpPYCBL Hcropus OTKPBITHUS BHPYCOB
(.M. HVBanoBckuii). OCOOCHHOCTH CTPOEHUS M XKU3HECHHBIM UK
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BUpycoB. bakrtepumodaru. bonesnu pacreHHil, JXKHBOTHBIX H
4eJOBEKa, BbI3bIBAEMble BHUpycamMH. Bupyc wuMmyHoxepunura
genmoBeka (BHUY) —  BozOymurens CIIMa. OOparnas
TPaHCKpPHUILUSA,  peBepraza W uHTerpasa. lIpodunaxTuka
pacrpoCcTpaHeHHs BUPYCHBIX 3a00JICBaHHIA.

IpakTnyeckue 3ausiTusi: BoIllOJIHEHHE TECTOB. Y CTHBIN OIPOC.

Tema 5. PazMuo:xenue u
HHAUBHUAYAJbHOE
pa3BUTHE OPraHU3MOB

Kierounplli WK, WIM JKU3HEHHBIM UK KiIeTku. MuTepdaza u
muto3. Ilpomecchl, mporekaromme B uHTepdaze. Pemnmmkammus —
peakuus wmatpuyHoro cunre3a JIHK. Crpoenne xpomocom.
XpOMOCOMHBII HA0OpP — KapUOTHUIl. JIMIUTOMIHBIA W TaIrlIOWTHBINA
XpOMOCOMHBIE Habopbl. Xpomatuibl. LluTonorunueckue OCHOBBI
Pa3MHOKEHHUS U UHIUBUYAJIbHOTO Pa3BUTHS OpraHU3MoB. [lenenue

KJIeTku — MuTo3. Ctaguu muto3a. I[lpomecchl, npoucxoasiye Ha
pa3HbIX CTaAusAX MHTO3a. DHOJIOrMYECKUH CMBICT  MHTO3a.
[Iporpammupyemass rubenb KiIeTku —  amnonto3. Dopmbl

Pa3MHOKEHHUS OpraHu3MoB: Oecrosoe u nojoBoe. Buasl 6ecnonoro
pa3MHOXKEHHUA:  JIeJIeHHEe  HaJgBOe, IOYKOBaHHE  OJHO- U
MHOTOKJIETOYHBIX, CriopooOpa3oBaHue, BEreTaTHBHOE
pa3MHOkeHue. VIcKyccTBEHHOE KJIOHHPOBAHHME OPraHU3MOB, €ro
3HaueHue Juis cenekiuu. [losoBoe pasMHOXKEHHE, €r0 OTIIMYUS OT
6ecrionoro. Metio3. Ctaauu meiiosa. [Ipoueccel, mpoucxozsaimue Ha
cranusx menosa. [loBenenne xpomocom B mernose. Kpoccunrosep.
buonornueckuit cmpici M 3HauyeHHE MeMo3a. ['amerorenes —
npouecc o0pa3oBaHUsl MOJOBBIX KIETOK Yy XUBOTHBIX. llosoBbie
JKeJe3bl: CeMEHHUKH U SMYHUKU. OOpa3oBaHue U pa3BUTHE TMOJTOBBIX
KJIETOK — TaMeT (CIepMaTo30M/]l, SHIEKIeTKAa) — CIIepMaTOreHe3
u ooreHe3. OCOOEHHOCTH CTPOEHUS AWLEKIETOK U CIEPMaTO30HU/10B.
OmnonorBopenue. IlapreHorenes. UMHauBuayanbHOE pa3BUTHE
(oHTOTEHE3). DOMOpHOHANBHOE pa3BUTHE (SMOpUOTEHEe3). Tarbl
AMOPUOHAIIBHOTO Pa3BUTHSI y TO3BOHOUHBIX KUBOTHBIX: IpOOJICHUE,
racTpynsuusi, opraHorenes. IlocramOpronansHoe pa3Butue. THIlbI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL: MPSMOE, HEMPAMOE (JIMUMHOYHOE).
BnusiHue cpenbl Ha pa3BUTHE OPraHHU3MOB; (DAaKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOXAEHHBIE ypojacTBa. POCT M pa3BUTHE pacTEHUH.
OHTOreHe3 IBETKOBOTO pACTEHMs: CTPOEHUE CEMEHH, CTaIuu
pa3BUTHSL.

IIpakTnyeckas padora Ne3 «lI3yueHue CTPOEHHE IOJIOBBIX
KIIETOK»

IIpakTHyeckue 3aHATHA: BhIoaHEHNE TECTOB. Y CTHBIN OIIPOC
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Tema
HacaeacTrBenHoOCTDH
H3MEHYHBOCTh
OpPraHu3MoB

6.
u

IIpeamer u 3agaum reHetuxu. Mcropus pa3Butus reHeTuku. Pousb
LUTOJIOTUM W SMOPHOJOTHMH B CTAHOBJICHMUM TIeHETHKU. Bxman
POCCHUICKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE FCHETUKH. MeToIbl
TeHETUKH (TUOPUIOIOTUYECKUH, IUTOT€HETHUECKUM, MOJIEKYISIPHO-
reHetuueckui). OCHOBHbIE T'€HEeTH4ecKhe MoHATUA. ['eHeTnueckas

CHMBOJIHKA, UCITONIb3yeMast B cxeMax CKpEITUBaHUM.
3aKOHOMEPHOCTH  HACIEAOBAHUS  MPU3HAKOB, YCTAHOBJICHHBIE
I. Meunnenem. MonorubpuaHoe CKpEIIMBaHHUE. 3akoH

enuHOOOpa3usi  ruOpugoB  mepBoro  mokoneHus.  [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacllelyieHus Npu3HakoB. ['umnoresa
yucTOTHl  ramer. [lomHoe M HENoJHOE  TOMUHUPOBAaHUE.
JurulpunHoe ckpemyBaHue. 3aKOH HE3aBHCUMOIO HacleJIO0BaHUs
IIPU3HAKOB. [urorenernueckue OCHOBBI JTUTUOPUTHOTO
CKpelIMBaHMs. AHalU3Upymollee cKpemuBanue. lcnonb3oBaHue
AQHATM3UPYIOIIECTO CKPEUTUBAHUS [T OTIPEICICHUS TEHOTUIIA OCOOH.
CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo
CLICIJICHHOMY HacJe0BaHuI0 reHoB. Hapylienne cuernsenus reHos
B pe3ynbTaTe KPOCCHHIOBEpa. XpomocomHas Teopus
HAacJeJACTBEHHOCTH. |'eHeTnueckue KapTel. ['eHeTuka moia.
XpOMOCOMHOE ~ OmpejiesieHne 1ona. AyTOoCOMbl U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble U TIe€TepOraMeTHbIE OpraHU3MBbI.
HacnenoBanue npu3HaKoB, CLEIUIEHHBIX C MOJOM. MI3MEHYMBOCTD.
Bubl U3MEHUYMBOCTH: HEHACIEACTBEHHAs] U HACJIEACTBEHHasd. Poib
cpenbl B HEHACNIEACTBEHHOM HM3MEHYMBOCTH. XapaKTepUCTHKA
MOIUGUKAIMOHHONW  M3MEHYMBOCTH. BapuanuoHHBI pix
BapUaLlMOHHAs KpHuBasl. Hopma peakuuun IIPU3HAKA.
KonnuecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU M UX HOPMA PEaKILIHH.
CgoiicTBa MoaM(UKAIIMOHHOW W3MEHYMBOCTH. HacnencrBennas,
WIH TEeHOTUIINYECKas, WU3MEHUYUBOCTb. KomOunaTtuBHas
W3MEHUYMBOCTh. MeHo3 © TOJOBOM  Mpolecc —  OCHOBA
KOMOMHATUBHOM W3MEHUMBOCTU. MyTallMOHHAas HW3MEHYUBOCTb.
Knaccudukanus Myranuii: TeHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
Yactota M mnpuuuHbBl MyTanui. MyrtareHHble (GakTopbl. 3aKoH
TOMOJIOTHYECKUX PsJIOB B HACIEACTBEHHOM H3MeH4YMBOCTH H.
M. BasunoBa. BHesnepHas HaclleCTBEHHOCTb U H3MEHYHMBOCTb.
I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI

TE€HETUKH YeJnoBeKa: TE€HEAIOTMYECKHH, OJIM3HEIIOBBIH,
[IUTOTCHETHUECKUH, OMOXUMHYECKHUH, MOJICKYJISIPHO-TEHETHICCKUH.
CoBpemeHnHoe olpeleIcHue TE€HOTHIIA: MOJIHOT€HOMHOE

CEKBEHUPOBaHWE, TCHOTUIIMPOBAHUE, B TOM unciie ¢ moMonsto [11P
aHanmu3a. HacnencrBeHHble 3a0o0fieBaHMsI  YellOBeKa: TI'EHHbBIE
0one3Hu, OOJIe3HH C HACJIEICTBEHHON MpeapacioyioKeHHOCTbIO,
XpoMocoMHbIe Oosie3HH. COMaTHUECKUE U FeHEepPaTUBHbIE MYyTaIUH.
CrtBosnoBble  kieTk. [IpuHuIMnbl 370poBOro o0pas3a  KU3HH,
JIMarHOCTUKH, MPOQMIAKTUKNA M JEYEHHUS T'€HEeTHMYECKHX OoJie3HeH.
Menuko-reHeTuyecKoe KOHCYJIbTUPOBaHUE. 3HaueHue
MEAMIMHCKOW TE€HETUKM B  MPENOTBPALIEHUM W  JICYEHUU
IFeHEeTUYECKUX 3a00JIeBaHUI YETIOBEKA.

IIpakTnyeckas padora Ne 4. «CocraBieHue U aHaIU3
POJIOCIIOBHBIX Y€I0BEKA
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Tema 7. Cenexkuus
opranusmMoB. (OCHOBBI

OMOTEeXHOJOTNH

Cenexuns Kak Hayka M TpoLecC. 3apOKICHHE CEJNEeKIUH U
JOMECTUKAIIHSL. Vyenue H. U. BasunoBa 0 LIEHTpax
MIPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHui. L{eHTpbl
MPOUCXOXKICHUS JTOMAIIHUX >KUBOTHBIX. CoOpT, MOpoja, IITaAMM.
CoBpeMeHHbIE METOAbI CeNeKIMU. MaccoBbld U MHAUBUAYATbHBII
OTOOPBI B CEJIEKIIMU pacTeHUW M KUBOTHBIX. OIIEHKa JKCTepbepa.

brnuskopoicTBeHHOE CKpelBaHue — WHOpUAMHT. YucTas JUHUA.
CkpemyBanue 4MCThIX JUHMH. ['eTepos3uc, winm rubpuaHas cuia.
HeponcrBenHoe ckpeuuBanue — aytOpuausr. OrtganéHHas

ruOpuanzanmst u  e€ ycnexu. VcKyccTBeHHBbIH MyTareHes u
MOJIydYeHUE TMOJMIUIONAOB. JlOCTHMXKEHUs CeNeKIIMU pacTeHUM,
JKUBOTHBIX W MHKPOOPIaHHU3MOB. bBHOTEXHOJIOTMS Kak oOTpacib

IIPOU3BO/ICTBA. I'ennas WHKEHEPUSL. Oransl co3JaHus
pexomOuHanTHOW JIHK u TpaHcreHHbix opranu3moB. Kierounas
VHXXCHEPUSL. Knerounsie KYJIBTYpBI. MUKpPOKJIOHAIBHOE

pasMHOXKeHUe pacTeHud. KiloHMpoBaHHE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO35UCTBEHHBIX OPraHU3MOB. DKOJIOIMYECKUE U 3TUYECKUE
npobsieMbl. 'MO — resernyecku Mo (UIMPOBAHHbBIE OPraHU3MbI

Tema 8. IBoTIOIIMOHHAA

onoJiorus

[Ipenmnoceuiku BO3HUKHOBEHUS 3BOJIFOIMOHHOM TEOPUH.
OBONIONMOHHAsE Teopuss W e€ MecTo B Ouonoruu. BrusHue
HBOJIIOLIMOHHOW TEOpPUM Ha pa3BUTHE OMOJIOTMUM U JPYIHX HayK.
CBugerenbcTBa 3BOJIIOLIMH. [Taneonronoruyeckue:
MOCJIEIOBATEILHOCTh TOSIBICHUST BHUJOB B MaJICOHTOJIOTMYECKOM
JeTonucu, nepexoansie ¢popmel. buoreorpaduueckue: cXoacTBO U
paznmuuue ¢dayH u  (Iop  MaTepUKOB U OCTPOBOB.
OMOpHUONOTHYECKHEe: CXOACTBA U Pa3NU4Msi SMOPHUOHOB Pa3HBIX

BUJIOB MTO3BOHOYHBIX. CpaBHUTENbHO-aHATOMHYECKUE:
TOMOJIOTUYHBIE, aHAJIOTUYHbIE, PyIUMEHTAPHbBIE OPTaHbl, AaTABU3MBI.
MonexkynsapHO-OMOXUMUYECKUE: CXOJZICTBO MEXaHU3MOB

HACJIC/ICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTel y Bcex
opranu3mMoB. JBosonroHHas Tteopust Y. [lapeuna. [lpennocsuiku
BO3HUKHOBEHHUs JapBUHU3MA. [[BHXKyIIME CHIIBI BOJIIOLMHU BHJIOB
no /lapBuHy (M30BITOYHOE pPa3MHOKEHUE IPU OrPAHUYEHHOCTHU
pecypcoB,  HeompenenéHHass  U3MEHYUBOCTD, ooprba  3a
CYyIIECTBOBaHME, €CTECTBEHHbIM 0TOOp). CuHTeTHYecKas Teopus
sBosmonu (CTD) um e€ ocHOBHBIE MOJOKEHUS. MUKpPO3BOIIOLHS.
[Tonmynsiuus Kak €IMHULA BUAA M SBONIONMM. J[BMXKYIIME CHIIBI
(axTopsl) 3BOIIOLUN BHAOB B NMpupoje. MyTalmoHHbIN mpoliecc u
KOMOMHATHBHAsE U3MEHYMBOCTh. [lomymsiiMOHHBIE BOJIHBI U Jpeid
reHoB. M3zomsiuuss u  murpauusa. EcrecTtBeHHBI 0oTOOD —
HanpasJsomui GakTop 3Bosonnu. GopMbl €CTECTBEHHOTO 0TOOpA.
[Tpucnoco0NeHHOCT, OpPraHU3MOB Kak pe3yjabTaT HBOJIOLHUU.
[Tpumepsr mpucnocobseHuid 'y opranu3smMoB. Apomopdo3sl U
uauoanantanmi. Buag wu  BumooOpaszoBanme. Kpurtepuu Buna.
OcHoBHbIE bopmbI BUI000pa30BaHus: reorpaguueckoe,
SKOJIOTHUECKOE. MaxposBOIIOLHS. DopmbI SBOJIIOIHAU:
¢wieTnueckasi, JAMBEpPreHTHas, KOHBEPreHTHas, MapauleibHasl.
Heobpartumocts SBOIIOIHN. [Ipoucxoxnaenue oT
HeCHeUaIN3UpPOBaHHBIX IIPEJIKOB. IIporpeccupyromas
crnenuannsanys. AJanTuBHAs pagHaLns.

Tema
Bo3aukHoBenune

JloHayuHble TpelCTaBICHHUs O 3apOXKACHUM >KU3HH. HayuHble
TUNOTE3bl BO3HUKHOBEHHS JKM3HM Ha 3emje: abuoreHes u
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pa3BuTHE KHU3HH Ha
3emiie

naHcrepMus. XUMHUYECKass dBOJOLUSA. AOWOTeHHBI CHHTE3
OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHX. DKCIIEPUMEHTAJIbHOE
MOATBEP)KJIEHUE XMMHUYECKOW »sBosonuu. HauvanpHbple ATamsl
ounonornueckor 3postonmu. ['unoreza PHK-mupa. ®@opmupoBanue
MEOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE INPOTOKJIETKU. IlepBbie
KJIETKM U UX 3BOJOUUs. POPMHPOBAHUE OCHOBHBIX T'PYII KUBBIX
opranu3MoB. Pa3zBurue Xu3HM Ha 3eMj€ IO 3paM U IEpUOJaM.
Karapxeii. Apxelickas u nporepo3orickas 3pbl. [laneo3olickas spa u
e€ Tmepuonbpl: KEeMOpPUUCKWN, OpJOBUKCKHH,  CHIIYPHICKUH,
JICBOHCKHI, KAMEHHOYTOJIbHBIN, NepMCcKuil. Me3o3oickas spa u eé
IIEPUOJBI: TPUACOBBIN, IOPCKUM, MenoBo. KailtHo30iiCcKas spa u e€
MIEPUOJBl:  MAJIEOTCHOBBIM,  HEOI€HOBBIM,  AHTPONOTECHOBBIN.
XapakTepucTuKa KiuMaTa U Ie0JIOTHYECKUX IpolieccoB. OCHOBHBIE
ATarbl HBOJIIOIMH PACTUTEILHOTO U KUBOTHOTO MUpPa. ApoMopdo3bl
y pacTeHui u KUBOTHbIX. [losiBlIeHME, paclBET U BBIMUPAHUE TPYIIIT
JKUBBIX OpraHn3mMoB. CHCcTeMa OPraHM4eCKOro MUpa KaK OTPaKEHUE
sBONIOLIMUA. OCHOBHBIE CHUCTEMAaTHMUECKHUE TIPYHIbl OPraHU3MOB.
OBojronusl yenoBeka. AHTpomojoruss Kak Hayka. PasButue
MPEACTABICHUI O MPOUCXOXKIACHUU 4YesloBeKa. MeToabl M3ydeHHs
anTponoreHe3a. CXojAcTBa M pa3iMyMsl 4YeJOBEKa M KUBOTHBIX.
CucremaTnyeckoe IOJIOKEHUE ueJoBeKa. J[BMKyliue  CHIIbI
(pakToper) aHTpomoreHeza. HacnencTtBeHHas W3MEHUHMBOCTh U
€CTeCTBEHHBII 0TOOpP. OOIIEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBICHUE
opynui Tpyaa, MblluleHHe, peyb. OCHOBHBIE CTaJAMM U BETBU
HBOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKH, YenoBek ymenslid, YenoBek
npsAMoOXosaui, YenoBek HeaHAepTaabCKHil, YemoBeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaHKOB, BpeMs CYILECTBOBaHUS, 00JacTb
pacnpocTpaHeHus, 00bEM T'OJIOBHOIO MO3ra, 00pa3 >KM3HHU, OPYAHUSL.
Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pPACHI: €BPONEOMIHAS
(eBpazmuiickas), HETrpo-aBCTPaJIONAHAS (3xBaTOpHANbHAS),
MOHT'0JIOUIHAS (a3Marcko-aMepuKaHCKas). Uepthl
MPUCTIOCOOTIEHHOCTH  MPEJICTAaBUTENEH  4YeJIOBEUYEeCKHX pac K
YCIIOBUSIM cyllecTBOBaHUA. EnnHcTBO YenoBeueckux pac. Kpuruka
COLIMAJILHOTO JITAPBUHM3MA U pacu3Ma.

Tema 10. Oprannsmsl u
OKPY KaIoLIasi cpeaa

DKoJorus Kak Hayka. 3ajadyd W pPasfenbl dKOJIOTMU. MeTonbl
HKOJIOTMYECKUX HCCIEA0BaHUNA. OKOJOTHYECKOE MHPOBO33PEHUE
COBpEeMEHHOro 4enoBeka. Cpeapl OOMTaHUS OPraHU3MOB: BOJIHAS,
HA3eMHO-BO3/1yIlIHAs, MOYBEHHAs, BHYTPUOpPraHU3MEHHasl.
Okonornyeckre  ¢akropsl.  Kimaccupukamms  HKOJIOTHYECKUX
(bakTOpoB: a0MOTHYECKHE, OWOTHYECKHE U  aHTPOIIOTEHHBIE.
JleiicTBuE IKOIOTMUECKUX (PAKTOPOB HA OPraHU3MBbl. AOHOTHUECKUE
(bakTopbl: CBET, TEMIlEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[TpucnocoOneHuss OpraHU3MOB K  JICHCTBHIO  aOMOTHYECKUX
¢dakropoB. buonornueckue put™mel. bruotudeckue Qaxtopsl. Bujel
OMOTHYECKMX B3aMMOJEHCTBHMIA: KOHKYPEHLMs, XHUIIHUYECTBO,
cum6mno3 u ero ¢opmel. [lapazutusm, Koomepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HaXJEOHHYECTBO). AMEHCaIM3M,
HeUTpanu3M. 3HadeHUE OHMOTHMYECKUX B3aUMOJCUCTBUHN IS
CYIIECTBOBaHMsS  OpPraHU3MOB B  INPHUPOAHBIX  COOOIIECTBAX.
OKOJIOTUYECKHE  XAPAaKTEPUCTHKU  IOMYJISALUU. OcHoBHbIE
MIOKAa3aTeNu MOMYJSIMM: YUCIEHHOCTb, IUIOTHOCTh, PO’KIAEMOCTD,
CMEPTHOCTb, NIPHUPOCT, MHrpaunus. JIMHaMUKa YHCICHHOCTH
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MONYJISILUU U €€ PETYIISLU.

Tema 11. Coo01miecTBa n
IKOJIOTHYECKHE
CHCTEMBbI

CooOurectBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOLieHO3a:
BUJOBasi, NPOCTpaHCTBEHHas, Tpoduyeckas (mumieBas). Buabl-
noMHHaHThl. CBsi3u B OuOLEHO3e. ODKOJOTHUECKHE CHUCTEMBbI
(oxocuctemsbl). [loHsTne 00 9KocucTeME ©  OHOTEOIICHO3E.
OyHKIMOHANBHBIE  KOMIIOHEHTBI ~ SKOCHUCTEMBI:  MPOAYLCHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BemecTB ¥ OTOK YHEPTUU B
skocucteme. Tpoduueckue (NMULIEBBIE) YPOBHU 3KOCHUCTEMBI.
[Tumessie menmu u cetd. OCHOBHBIE TOKA3aTeNH 3KOCHUCTEMBI:
Oouomacca, TPOAYKIHs. DKOJOTHYECKUE MUPAMHUABL: HPOAYKIIHH,
YHCIEHHOCTH, Onomaccel. CBOMCTBa SKOCHUCTEM: YCTONYHUBOCTH,
camoperyisinus, pazButue. Cykneccus. [IpupoaHbie 3KOCHCTEMBI.
OkocucTeMbl 03€p M peK. DKOCHCTeMa XBOMHOIO WM
MIMPOKOJIMCTBEHHOTO  Jieca.  AHTPONOTI€HHBIE  HKOCHUCTEMBI.
ATpPOIKOCHCTEMBI. YpO0osKOCUCTEMBI. buonoruueckoe u
XO3SIICTBEHHOE 3HAYEHHE AarpodKOCHCTEM U YpPOOIKOCHCTEM.
buopasHoobpazue kak (PakTOp  yCTOMYMBOCTH  DKOCHCTEM.
CoxpaHeHue OHMOJIOTHUECKOTO pa3HooOpaszus Ha 3emiie. YUYCHHE
B.. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepr. JKuBoe BemectBO u ero (QyHkiuu. OcoOeHHOCTH
Oouocdhepsl  Kak  TII00aTbHOM  AKOCHCTEMBI.  JlMHamMHueckoe
paBHOBecHE U OOpaTHas CBs3b B Onocdepe. KpyroBopoTsl BemiecTn
u OHOreoXMMHYECKHE IUMKJIbl DJIEMEHTOB (yriepoaa, asoTa).
3oHanbHOCTH OUocheprsl. OCHOBHBIE OMOMBI CyIIH. BogHbie OMOMBEI.
YenoseuecTtBo B Omochepe 3emiau. AHTPONOI€HHbIE W3MEHEHHs B
ounocdepe. ['mobGanbHbIE IKOJIOTUYECKUE MPOOJIEMBI.
CocymecTBoBaHue nOpupoisl U 4yenoBedecTtBa. CoxpaHeHue
OropazHo0Opa3usi KaKk OCHOBa ycToiumBocTH Ouocheprl. OcHOBa
pallMOHANIBHOTO  YIPABJICHHUS NPUPOAHBIMH pPECcypcaMM U HX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOrMH U OXpaHa MPUPO/IBI.
KonTpoubHas padora Nel

HpaKTuqecmle 3aHATHSA: BbIIIOJJHCHUC TECTA

6. TEMATHYECKOE INIAHUPOBAHUE YYEGHOI'O IPEMETA

Ne HaumenoBanue pasaeoB v TeM Bcero Jlekuus | IIpakruyeckue 3aHATHSA

n/n

1 buonorus xak Hayka 2 1 1

2 JKuBble cHCTEMBI M X OpraHu3anus 1 1 -

3. XUMHIYECKUH COCTaB M CTPOEHHE KIETKU 4 2 2

4 JKu3HeeATeIbHOCTD KIETKU 3 2 1

5 PasmuoxeHmne WH/MBUYaJIbHOE 5 4 1
pa3BUTHE OPTaHU3MOB

6. HacnencTBeHHOCT W W3MEHUYHBOCTH 5 4 1
OpTaHu3MOB

7. Cenexmust OpPTaHHU3MOB. OcHOBBI 3 3 -
OMOTEXHOIOTHH

8. DBONIOIMOHHAS OUONIOTHS 3 3 -

9. Bo3HukHOBEHNE M pa3BUTHE JKM3HH HA 3 3 -
3emiie

10. Opranu3Msl ¥ OKpY’Karoas cpeaa 2 2 -
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11.

COO6H.I€CTBa 1 OKOJIOTHYCCKHUE CUCTCMBI 5

3 1

Hroro 36

28 7

[Ipu peanuzauuu coaepkaHusi 001Ie00pPa30BATEIBHOTO YUYEOHOTO IpeaMETa

OVII.08 buonorus yueOHas Harpy3ka oOy4aromuxcsi COCTaBIseT:

Buj yueOHoi padoThI

O0BbeM yacoB

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI 36
Oo6s13aTesIbHAsI ayUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 36
B TOM YHCIIE!
JIEKIIUU 28
MPAKTUYECKUE 3AHATUS 7
KOHTPOJIbHBIE paOOTHI 1

J'Ia60paTOpHI>Ie 3aHATUA

VYy4yeOHBIM I[JJAHOM
HE MPETYCMOTPEHO

CamocmosmenvHas paboma odbyuarouje2ocs

Y4yeOHBIM I[IJJAHOM
HE TMPETYCMOTPEHO

Koncynemayuu

VY4yeOHBIM [JJAaHOM
HE MPETYCMOTPEHO

Ilpomesicymounaa ammecmayus 6 popme nuddepeHIMPOBAHHOIO 3a4eTa

7.YYEBHO-METOANYECKOE U MATEPUAJ/IBHO-TEXHHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

7.1. Onucanue MATEPHAJIbHO-TEXHUYECKOH 0a3bl, He00X0AMMOU
JJIS1 OCylIeCTBJIEeHUsI 00pa30BaTeIbHOIO MpoLecca
OCHaI].[eHHOCTb CrmennaJdbHbIX

HaumeHoBaHue cnenuajJbHbIX NMOMEINEHUH U

Ne n/m N N NMOMEIIEHU M NOMElIeHMH  JIsd
MOMeLeHHH /ISl CAMOCTOATEIbHOM padoThl .
CaMOCTOSITEIbHOM PadoThl
1. Kabuner 6uonoruu; 1. ocka yueOHas
ayJAMTOPHS JIJISl TPYTIIIOBBIX M MHAMBHyaTbHBIX |2. Pabouee MecTo mpernoraBaTens
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U 3. KommekT yueGHOI Mebenn
MPOMEKYTOYHOM aTTECTALIHH. Ha 25 4el.
416200, AcrtpaxaHckast ooracts EHoTaeBckuii paiion 4. CraumonapHblfl  MyTbTHMEAMHHBI
,c. EHoTaeBka, yi1. Unuepuna, 23A KOMILJICKT, o
5. Hoctyn B cetb UnTepuer: Wi-Fi-Touka
JOCTYTa € TPOMYCKHOW CIIOCOOHOCTBHIO
100M6ur\c.
2. Kabuner a5 camocTosTenbHOM paboThI KommnekT yue6HOI Mebenn Ha

416200, Actpaxanckas oomacte EHoTaeBCKwi
paiioH , c. EHoTaeBka, yi. UnuepuHna, 23 A

25 yen.

2.Komnbrotep B komiuiekre 10 mr.

3. Jloctryn kK WHPOPMAIIMOHHO —
TEJIEKOMMYHUKAIL[UOHHOU ceTH
«HTEepHET»
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7.2. Pekomenayemasi sureparypa (u3 ge1epaabHOro nepevyHs)

a) OCHOBHAasI yueOHasi quTeparypa:

1. buonorusa 10 kmacc. ba3zoBbiii ypoBeHb. YueOHuUK. YMK "JIunus xu3Hu"
Py6rioB  Anekcanap MuxainoBuu, Ilaceunuk Bnagumup Bacunbeud.

N3narenbcTBO [Ipocsemnienne 2022.

2. buomnorus. 11 knmacc. ba3oBsiii ypoenb. YuebHuk. YMK "Jlunus xuzuu"
Py6rioB  Anekcanap MuxainoBuu, Ilaceunuk Bnagumup Bacunbeud.

N3parenscTBO [Ipocsemenne 2022.
0) 1oMOJIHUTEIbHAS yueOHas1 JuTeparypa (B T.4. CJIOBApPH):

1. O6mas Owuonorus. ABrtop: MamontoB Cepreii ['puropreBuy, 3axapos
Brnagumup bopucosnu. H3parensctBo: Koopyc, 2022 r. Cepusa: Cpennee
npodeccuoHanbHOe 00pa30BaHuUE.

B) MlepeYyeHb YUeOHO-MeTOAMYEeCKOro odecneyeHns:

Y4eOHO-MeTOINYECKOe MMOCOOHUE MO BBHINOJHEHUIO NPAKTUYECKUX padoT Mo

yaeoHou nucruminae OYI1.08 buomorus.
I') HHTePHET-PeCcypChbl:

1. http://biology.asvu.ru/ - Bcs Ouosorusi. CoBpeMeHHast OWOJIOTHS, CTaThH,
HOBOCTH, OuOnmoTeka. http://window.edu.ru/window/ - eguHOE OKHO JMOCTyIa K
oOpazoBarenbHBIM pecypcam MuaTepreT mo 6uonoruu http://www.5ballov.ru/test -

TECT JJi1 a0UTYPUEHTOB IO BCEMY IIKOJIBHOMY KYpCy OMOJIOTHHU.

2.http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHHKAITIOHHBIC
BUKTOPHHBI 10 OMOJIOTHH - SKOJIOTHH Ha cepBepe BopoHEeKCKOro yHHBEpCUTETA.
3. http://college.ru/biology/ - Bruonorust B OTkpeIiTOM KOJutemke. CailT comepKuT
AIEKTPOHHBIN y4eOHUK 1o ounonoruu, On-line TECTHI. 4,
http://www.informika.ru/text/database/biology/ - DnexTpoHHBII  y4eOHUK,

0onpIOl crincok HTepHET-pecypCoB.

5. http://www.rdb.or.id/ - Karamor wncyesarommx M peIKHX IEPHATHIX FOro-
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BocTOYHOU 18 Asum. M300paxeHus: NTUIl K&KJOTO BUAA U KPaTKUE CBEACHUS O

HUX: IIpearojiaracMas YMCJICHHOCTb U paClIpCaACIICHUC 110 CTpaHaM pCrruoHa.

6. http://www.bril2002.narod.ru/biology.html - Buomoruss mis HIKOJIBHHKOB.
Kparkas, KOMIakTHast, HO JOCTATOYHO MOAPOOHAs MHPOPMAILUA IO pas3ieaMm:

OOmas omnonorus, boranuka, 3oonorus, Yenosek.

7. http://ic.krasu.ru/pages/test/005.html -tectbl o OGuoOIOTHH.
1) JJIEKTPOHHO-0MOJIMOTEeYHbIE CUCTEMBbI:
1.. DnexkTpoHHO-OHOIHOTEUYHAS cucTeMa «IPRbooks»

(http://www.iprbookshop.ru/)

2. O6pa30BaTGJIBHO-I/IB,[[aTeJIBCKI/Iﬁ LHCHTP «AKaI[eMI/I}I»
(http://www.academia-moscow.ru /)

Jlsis1 mpenogaBareieii:

1. buonorus. B 2-x 1 / Iloxn pen. H. B. Speiruna. — M.: 2007, 2010 buosnorus.

PykoBoncTBO Kk mpakTrueckuMm 3anatusM. [log pen. B. B.Mapkunoit. — M.: 2010

2. IlexoB A. I1. buonorus, renernka u napazuronorus. — M.: 2010 Yeosimes H.

B., I'puneBa I'. I'. buonorus. — M.: 2010

8. OCOBEHHOCTH OPI'AHM3AILIMN OBYYEHUA J1J11 UHBAJIN/10B
N Jinll C O'PAHUYEHHBIMHU BO3MOXKXHOCTAMMU 310POBbSA

Jlnst oOyyaronmxcs W3 4YHClIa HWHBIMIOB W JIMI[ C OTPaHUYEHHBIMH
BO3MOXXHOCTSIMU 3/IOPOBbsI ~ Ha OCHOBAaHWM MMHCHBMEHHOTO 3asBJICHUS y4eOHBIN
npeamer OVYILO8  buomormss peanmsyercs ¢ yd4€ToM  OCOOCHHOCTEH

HCI/IXO(l)I/IBI/I‘IeCKOFO Pa3BUTHA, HHAWBUAYAJIbHBIX BO3MOKHOCTEM M COCTOSIHUS

310POBbBSI.
9 KOHTPOJIb N OILEHKA PE3VJIbBTATOB OCBOEHMUA

YYEBHOI'O ITPEJMETA
Pe3syabrarsl 00yyenuss |Koa IIposep @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
(IMYHOCTHBIE, pe3yJibT | sieMble pe3yJabTaToB 00y4eHHsI
npeaMeTHbIE, aToB YMeEHUS Tekymmit [TpomexxkyTouHas
MeTamnpeaMeTHbIe) " KOHTPOJIb aTTecTalus

3HAHUS
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JIUYHOCHIHbLE

JIP1 oco3Hanue | JIP1 31, 32, | Ilpaktuueckue
oOyyaromumucs 33,34 3aHSTHSL: HuddepenunpoBaHHbIit
POCCUCKOMN V1, V2, | BemoaHnenune 3a4eT
rpa)XAaHCKOU V3,4 TECTOB.
WJICHTUYHOCTH; YcTHbIN onpoc.
JIP2 TOTOBHOCTD K | JIP2 31, 32, | Ilpaktuueckue JuddepennmpoBanHbIi
CaMOPAa3BUTHIO, 33,34 3aHSATUS: 3a4er
CaMOCTOSITEIILHOCTH H V1, V2, | BemoaHnenune
CaMOOIIPE/ICIICHUIO; V3,V4 TECTOB.
YcTHBIN onpoc.

JIP3 Hanmuuue | JIP3 31, 32, |llpaktuueckue HuddepeHurpoBanHbI
MOTHUBAlLIUU K 33,34 3QHSTUSL: U 3a4eT
00y4YeHUIO u V1, V2, | BreimoiaHnenue
JUYHOCTHOMY V3,4 TECTOB.
Pa3BUTHIO; YceTHBI onpoc.

JIP6 31, 32, |IIpaktuueckue JuddepeHnmpoBaHHbI
JIP6 PaCHIMpCHAC | JIp6 1 | 33,34 3QHATHUSL: it 3auer
JKU3HEHHOTO OIbITa U V1, V2, | Bemonnennue
OMBITa JIESITEIILHOCTA B V3, V4 TECTOR.
fiporiecee  peaisalin VeTHBII onpoc.
OCHOBHBIX HaIpaBJICHUI
BOCIHUTATEIHHON
NeATEIbHOCTH, B  TOM
YHCJIEC B YACTH:
['paxkpanckoro
BOCIIUTAHUS:
JIP6.1
c(hOpMUPOBAHHOCTh
rpakAaHCKOW TMO3ULUHU
oOyuaromierocs KaK
AKTHBHOTO u
OTBETCTBEHHOI'O0 4JICHA
PpOCCHIICKOTO
00111eCTBA;
JIP6 pacmmpeHue [IpakTnueckue HuddepeHunpoBaHHbI
JKM3HEHHOro ombiTa u | JIP6 31, 32, | 3aHaTUL: M 3a4er
onbiTa AestensHocT B | JIP6.8 | 33, 34 YcTHbI onpoc.
MpoLECce  peanu3aluu Vi1, V2,
OCHOBHBIX V3,V4
HaIlpaBJICHUN
BOCIIUTATEIbHON
JeATETbHOCTH, B TOM
YUCJIe B YaCTHU:
MaTPUOTHUYECKOTO
BOCITUTAHUS
JIP6.8
c(hopMUPOBAHHOCTH
POCCUHCKOMN
rpaXk J1aHCKOM
UJEHTUYHOCTH,
NaTpPUOTH3Ma,
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YBaXEHUS K CBOEMY
Hapoxy, YyBCTBa
OTBETCTBEHHOCTH MEpe/T
Ponunoii, ropmoctu 3a
CBOM  KpaH, CBOIO
Ponuny, cBoil s3bIK U
KyIbTypy, NPOIUIOE U
HACTOsILEE
MHOTOHAIIMOHAJILHOTO
Hapona Poccuu;

JIP6 paciupeHue
JKU3HEHHOTO OMbITa U
ONbITa JEATEILHOCTH B
mpolecce  pean3anuu
OCHOBHBIX
HAIpaBIICHUI
BOCIIUTATEIbHON
JIEATEIbHOCTH, B TOM
YHCJIE B YACTH!
JIyXOBHO-
HPaBCTBEHHOT'O
BOCIIUTAHUS:

JIP6.15 oTBeTcTBEHHOE
OTHOILLIEHHE K CBOUM
ponutensiMm U (WIIH)
JPYrUM YJIEHAM CEMBbH,
CO3JaHHUI0 CEMbH Ha
OCHOBE  OCO3HAHHOI'O
INPUHATUSA  LEHHOCTEH
CEeMEMHOM KU3HM B
COOTBETCTBUU c
TpaAULUsIMUA  HAapoOJIOB
Poccuu;

JIP6
JIP6.15

31, 32,
33,34
V1, V2,
V3, V4

[IpakTueckue
3aHATHS:
YcrHbIM onpoc.

HuddepeHnnpoBaHHbI
1 3auer

JIP6 pacipeHue
JKU3HCHHOTO OIbITa H
OTBbITa JEATEILHOCTH B
mporecce  pearn3aruu
OCHOBHBIX
HaIpaBJICHUN
BOCITUTATEIbLHOMN
JIeITCIIbHOCTH, B TOM
quCIIe B YacTH:
JCTETHYECKOTO
BOCIUTAHUS

JIP6.16  scTeTmyeckoe
OTHOIIEHHE K MHUDY,
BKJTIOYAst ACTETUKY
OblTa, HAy4YHOTO U
TEXHHYECKOTO
TBOPYECTBA, cropra,
TpyZla ¥ OOIIECTBEHHBIX
OTHOIIICHU;

JIP6
JIP6.16

31, 32,
33,34
V1, V2,
y3,V4

IIpaxTueckue
3aHATHS:
Brinosninenue
TECTOB.
YcTHBIM onpoc.

HuddepennnpoBaHHb
1 3a4er
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JIP6 pacuMpeHue
JKU3HEHHOIO OIIbITa U
ONbITa JEATEIBHOCTH B
IpoLecce  peaau3aluu
OCHOBHBIX
HallpaBJICHUN
BOCITUTATEIbHON
JESATEIbHOCTH, B TOM
YHUCJIE B YACTHU:

gl!I/I?,I/I‘-IeCKOFO

BOCIIUTAHHS:
JIP6.20
c(OpPMHPOBAHHOCTh
3I0pPOBOTO u
06e301acHoOro obpaza
YKU3HU, OTBETCTBCHHOTO
OTHOILIEHHUSI K CBOEMY
3JI0pOBBIO;

JIP6
JIP6.20

31, 32,
33,34
V1, V2,
V3,V4

[IpakTuueckue
3aHSATHUS:
Brinonnenue
TECTOB.
YcrHbIi onpoc.

JuddepennmrpoBaHHbI
1 3a4er

JIP6 pacuMpeHue
JKU3HEHHOTO OIBITa U
OTbITa JIEATEIHHOCTH B
mpolecce peau3auu
OCHOBHBIX
HallpaBJICHUN
BOCTIHTATEIHHON
NESTCIIbHOCTH, B TOM
YrClie B YaCTH:
TPYJIOBOTO BOCIIUTAHUS:
JIP6.26 TOTOBHOCTH H
CIOCOOHOCTh K
00pa3oBaHHIO u
caM0ooOpa3oBaHHIO  Ha
MPOTSKEHUH BCe
JKU3HU,

JIP6.1
JIP6.26

31, 32,
33,34
V1, V2,
V3,V4

IIpakTuueckue
3aHSTHUS:
VYceTHbIl onpoc.

JuddepeHnrpoBaHHbI
1 3auer

JIP6 paciMpeHue
’KU3HEHHOTO OIBbITa U
OMbITa JIEATENBHOCTH B
mpolecce  peaau3aluu
OCHOBHBIX
HallpaBJICHUN
BOCIIMTATEIbHON
NEeSATeNIbHOCTH, B TOM
qHCJIE B YaCTH:
HKOJIOTMYECKOTO
BOCIIUTAHMUSL:

JIP6.27
c(hOpMUPOBAHHOCTh
JKOJIOTHYECKON
KyJIBTYpbl, TOHUMAaHUE
BIMSIHUA ~ COLMAJIBHO-
HPKOHOMUYECKUX

JIP6
JIP6.27

31, 32,
33,34
V1, V2,
y3,V4

[IpaxkTrueckue
3aHATHS:
Brinosnnenue
TECTOB.
YcTHBIM onpoc.

HuddepennnpoBaHHbI
i 3a4er
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MIPOILIECCOB Ha
COCTOSIHUE TIPUPOTHOU
U COLMAJIbHOM CpEBbl,
OCO3HAHHE

I00ALHOTO XapakTepa

9KOJIOTHYECKUX
npo0Jem;

JIP6 pacuiupenue | JIP6 31, 32, | Ilpaktuueckue JuddepennmrpoBaHHbI
’)ku3HeHHoro omnelta W | JIP6.34 | 33, 34 3aHATHS: ¥ 3a4ueT
OIbITa JIESITEIILHOCTH B V1, V2, | BemoaHnenune

IpoLEecCe  peaau3aluu V3,4 TECTOB.

OCHOBHBIX YcTHbIl onpoc.
HaIpaBJICHUN

BOCIHUTATEIHHOU

JIEATETbHOCTH, B TOM

YHCIie B YaCTH:

LIEHHOCTHU Hay4HOTO

MO3HAHUS:

JIP6.34 OCO3HaHUE

LEHHOCTHU HAy4YHOU

JIeSATeTbHOCTH,

TOTOBHOCTD

OCYIIECTBIISTh

MPOEKTHYIO u

HCCJIEI0BATENbCKYIO

JIeATETbHOCTh

WHIUBUJIYAIbHO W B

rpyIIe.

MemanpeomMemuplx

MP1 ocBoeHHbIe | MP1 31, 32, | llpaktuueckue JuddepeHurpoBaHHbI
00yJaronuMucs VYVILI( | 33, 34 3aHSTHUS: i 3ader
MEKIIPEIMETHBIE 12,6,7, | V1, V2, | Boimonaaenue

MMOHATUS u | 81011, | y3 vygq TECTOB.

YHHUBEpCaIbHbIe Y4eOHbIE 14,18,1 VYerHbIl onpoc.

JIEUCTBHUS 342)1 [IpaxTnueckas
(perynsTUBHBIE, VKJI pabora.

MMO3HaBATEIIbHBIE, (13.4,5

KOMMYHHUKATHBHBIC); 6891

YVYIIA(1,2,6,7,8,10,11,1 | q)

4,18,19,21 24) VYP(1,

YK/ (1,3,4,5,6,8,9,10) 2,4,6,8,

YPJ(1,2,4,6,8,10,16,19,2 | 10,16,1

0 9,20

MP2 cnocoGHOcTh uX | MP2 31, 32, | llpaktuueckue HuddepeHurpoBanHbI
HCITOJIE30BaHUS B | YYIIJI( | 33,34 3aHATHUS: H 3ader
I03HABATEIbHOM u| 1267, | V1, V2, | VYcruslii onpoc.
COLMAIBHOM  MpPaKTHUKE, 810,11, | y3, v4

TOTOBHOCTH x| 14181

CaMOCTOSITEIbBHOMY 242)1

TUTAHUPOBAHUIO m R

OCYIIIECTBIICHUIO (13.4,5

yueOHOM NeATeIbHOCTH, 6891
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opranuzanuu  yde6uoro | 0)
COTPYIHMYECTBA c | YPA(L,
[eAarorn4ecKuMu 2,4,6,8,
pabOTHUKaAMU u | 10.16,1
CBCPCTHHKAMH, K 9,20
y4acTUI0O B TOCTPOEHUU
VHIUBUYAJIBHOMN
o0OpasoBarenbHON
TPaeKTOPHH;
YVI11(1,2,6,7,8,10,11,1
4,18,19,21 24)
YK/ (1,3.4,5,6,8,9,10)
YP/1(1,2,4,6,8,10,16,19,2
0
MP3 osnageHue | MP3 31, 32, |llpakrtuueckue HuddepeHumrpoBanHbI
HaBbIKaMU yueOHo- | YVIII( | 33, 34 3aHATHSL: 1 3a4eT
FCCIIEZIOBATEIBCKOM, 1,2,6,7, | V1, V2, | Bomonnenue
MIPOEKTHOMN u| 810111 y3 yq TECTOB.
COLMAIIBHOM 14,18,1 YcrHbIi onpoc.
JESITEIbHOCTH; 342)1
YVI1/4(1,2,6,7,8,10,11,1 VKJI
4,18,19,21 24) (13,4,5
YK/ (1,3,4,5,6,8,9,10) 6,801
YPJI(1,2,4,6,8,10,16,19,2 | g)
0 YPI(L,
2,468,
10,16,1
9,20
npeomemmubix:
ITP1 ITP 1 31, 32, |lIpaktuueckue JuddepeHurpoBaHHbI
c(hopMUPOBAHHOCTH VP 33,34 3aHATHS: U 3a4eT
3HaHuii o mecte u ponu | (EHIT) | V1, V2, | Boimonnenue
Ouojjorun B cucTeMe | 5 V3, V4 TECTOB.
HAy4HOT'O 3HaHU, YceTHBIN ompoc.
(GyHKIIMOHAIBHOU [IpaxTueckas
IPaMOTHOCTH  Y€JIOBEKa pabota
JUIS pelieHus
KU3HEHHBIX Mpo0iIeM;
YPJI (EHII) 5
I1P2 I1P2 31, 32, |llpaktuueckue HuddepeHurpoBanHbI
c(hOopMUPOBAHHOCTH YVII | 33,34 3aHATHS: i 3a4eT
yMeHUs packpsiBath | (EHII) | V1, V2, | Beimonnenue
CoJIepXKaHue 11 V3,V4 TECTOB.
OCHOBOIIOJIATral0IINX YcTHBI onpoc.
OMOJIOTUYECKIX
TEPMUHOB M  IOHATHUI:
KHU3Hb, KIIETKA, TKaHb,
OopraH, OpraHu3M, BuUJ,
MOMYJSILHS, SKOCUCTEMA,
OMOIIeHO3, ouocdepa;
MeTabo0JIn3M (oOMeH
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BEIIECTB M MPEBpAICHHE
SHEPIHH), roMeocTas
(camoperynsius),
OnocuHTE3
CTPYKTypHast
OpraHu3aIus KHUBBIX
CUCTEM, JUCKPETHOCTD,
CaMOperyJIsIIHS,
CaMOBOCITPOU3BE/ICHUE
(penponyKuusy),
HACJICJICTBEHHOCTD,
U3MEHYUBOCTb,
9HEPro3aBUCUMOCTH,
pocT u pa3BHTHE,
YPOBHEBAsI OpraHU3AIHS;

VYT (EHIT) 11

Oenka,

ITP3

c(hopMUPOBAHHOCTH
YMEHUS pacKpbIBaTh
coJiep)KaHue
OCHOBOIIOJIATral0INX
OMOJOTrNYECKUX TEOPUI U
TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM,
MYTAaLMOHHOU,
SBOIIOIMOHHOM,
IIPOUCXOXKACHUSA KU3HU
U 4EJIOBEKa;

YK (EHIT) 1

TIP3
VKT
(EHII)

31, 32,
33,34
V1, V2,
V3,V4

IIpakTuueckue
3aHATHS:

YcrHbIl onpoc.

JuddepeHnrpoBaHHbI
1 3auer

[1P4
c(hOpMUPOBAHHOCTh
YMCHHS pacKpbIBaTh
OCHOBOTIOJIAraoIue
OMOJIOTHYECKUE 3aKOHBI
u 3akoHomepnoctu (I
Mengens, T. Moprana,
H.M. BaBumoBa, DO.
I'exkens, ®. Mromiepa,
K. bopa), rpanunsl ux
MPUMEHUMOCTH K YKUBBIM
CUCTEMaM,;

VYTIJT (EHIT) 1

TIP4
VY]
(EHIT)

31, 32,
33,34
V1, V2,
V3, V4

[IpakTnueckue
3aHSTHUS:
Brimonnenue
TECTOB.

YcTHbI onpoc.

JuddepennrpoBaHHbI
1 3a4eT

I1P5
npuolOpereHue
MPUMCHCHUS
METOJI0B
MMO3HAHMUS,
UCIIOJIb3YEMBIX B
ouosioruy: HaOIIOIEHUSA
M OIHCAaHHSI  JKHUBBIX
CHUCTEM, TIPOIIECCOB |
SABJIEHUW; OpraHu3alku U

OIbITa
OCHOBHBIX
HAy4HOT'O

I1P5
YK
(EHIT)

31, 32,
33,34
Vi, V2,
V3, V4

[IpakTnueckue
3aHSTHUS:
Brimonnenue
TECTOB.

YcerHbiil onpoc.

IIpaxTueckas
pabora.

JuddepennmpoBanHbl
U 3a4eT
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MIPOBEICHUS
OHOJIOTUYECKOr O
IKCIIEPUMEHTA,
BBIIBMOKEHUS ~ THIIOTES,
BBISIBJIEHUS 3aBHCHMOCTH
MEXIY  HMCCICTYECMBbIMH
BEJIMYMHAMHU,

00BsICHEHUS

MOJTyYEHHBIX

pe3yJIbTaTOB u

dbopmynupoBaHus

BBIBOJIOB c

HCII0JIb30BaHUEM

HAYYHBIX MOHSITHIA,

TEOpPUI U 3aKOHOB;

YK/ (EHII) 3

I1P6 I1P6 31, 32, HuddepeHumrpoBanHbI
c(hOpMUPOBAHHOCTh YPI 33,34 [IpakTuueckue U 3auer
yMEHUs Botenats | (EHID) | V1, V2, | 3ansrtus:
CYIIIECTBEHHbBIC MPU3HAKH | 3 V3,V4 VYcTHbIl onpoc.
BHUPYCOB, KJIETOK

MPOKAPUOT M DYKAPHOT;

OJTHOKJICTOYHBIX "

MHOTOKJIETOYHBIX

OpPTaHHU3MOB, BH/IOB,

OMOreo1eH030B u

9KOCHUCTEM; 0COOEHHOCTH

MIPOLIECCOB oOMeHa

BEIIIECTB M TIPEBPAILICHHS
SHEPTrUu B KJIETKE,

dboTocuHTE3A,
MJIACTHYECKOTO u
YHEPTeTHYECKOTO
oOMeHa, XCEMOCHHTE3a,
MHTO3a, MeHo3a,
OTLIOIOTBOPEHUS,
pa3BUTHS u
Pa3MHOXKCHUS,
WH/IUBUYaJIbHOTO
Pa3sBUTHA opranmuisma
(oHTOreHe3a), 60pnOBI 3a
CYIIIECTBOBAHHE,
€CTeCTBEHHOTO  0TOOpa,
BHJ1000pa30BaHMsI,
MPHUCTIOCOOJICHHOCTH
OpTaHW3MOB K  cpeje
obuTaHwus, BIIUSHUS
KOMITOHEHTOB
9KOCHUCTEM,
AHTPOIIOTEHHBIX
W3MEHEHMH B
9KOCHCTEMAaX CcBOCH
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MECTHOCTH, KPYrOBOPOTa
BEIECTB M MPEBpAICHUE
sHepruu B Ouocdepe;

YPJI (EHII) 3

I1P7 I1P7 31, 32, |llpaktuueckue HuddepeHurpoBanHbI
c(hOpMHUPOBAHHOCTH YVIIJ | 33,34 3aHATHUSA. Y CTHBI | i 3a4eT
YMEHHUS npumensats | (EHIT) | V1, V2, | i1 onpoc.
MOJTyYCHHBIC 3HAHUS IS | 6 V3, V4

00BSICHEHUS

OMOJOTHYECKHUX

MPOLECCOB U SIBJICHUH,

TUIS MIPUHSTHS

IIPAaKTUYECKUX pELICHUN

B MOBCEHEBHOMW JKU3HHU C

LENbI0 oOecnieuyeHus

0e30MacHOCTH CBOETO

370POBbSI W 3JI0POBbs

OKpYXaloIIUX  JIIOJCH,

COONIOAEHUST  3JI0POBOTO

o0pa3a KH3HH, HOPM

rPaMOTHOT'O TIOBEACHUS B

OKpYKaroleu

MPUPOAHOMN cpene;

MOHUMAaHUe

HE00X0IMMOCTH

HCIIOJIb30BaHUS

NOCTHKEHUU

COBPEMEHHOUN OHOIOTHH

U OHMOTEXHOJOTUH ISt

palMOHAIBHOTO

MIPUPOIOTIOTB30BAHMS;

VYT (EHIT) 6

I1P8 I1P8 31, 32, |Ilpaktuueckue HuddepeHunpoBaHHbI
c(hOpMUPOBAHHOCTh YVIIT | 33,34 3aHATUSA: 1 3a4eT
yMEHUs pemats | (EHIT) | V1, V2, | BemmonHenue
Ouonornueckue 3amgauu, | 13, V3,V4 TECTOB.
COCTAaBJISITh YK VYerHBII onpoc.
reHotunuueckue cxemsl | (EHII) [IpakTnueckas
CKPEIIBAHHS s | 2 pabora.
pa3HbIX TUIIOB

HaCJIeJOBaHUS

MPU3HAKOB y

OpTaHU3MOB, COCTaBIISITh

CXEMBI nepeHoca

BEIIECTB W DHEPTUU B

HKOCUCTEMAX (nenm

MUTaHMUS, MUIIEBbIE

CeTH);

VVYIIJI (EHIT) 13
VK] (EHIT) 2
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[1P9

c(hOpMUPOBAHHOCTh
yMEHUI KPUTUYECKU
OLICHUBATh WH(OPMALIUIO
OHMOJIOrN4YECKOr0
coJiepKaHus,
BKJTIOYAIOIITYIO
NICEBJOHAYYHbIE 3HAHUSA
u3 pa3IMYHBIX
HUCTOYHUKOB  (cpeacTBa
MaccoBOi HMH(pOpMaLUH,
HAyYHO-TIOMYJISIPHbIE
MaTepuabl);
UHTEPIPETHPOBATH
THYECKHE ACTICKTBI
COBpPEMEHHBIX
UCCIIE0BAHUI B
OHOJIOTHH, MEIUIMHE,
OMOTEXHOJIOTHH;
paccMaTpuBaTh
r06anbHbIe
IKOJIOTHYECKUE
pOOJIEMBI
COBPEMEHHOCTH,
dbopmupoBaTth 1o
OTHOIICHHIO K  HHUM
COOCTBEHHYIO MO3UIINIO;
YVIII (EHIT) 18

YP/I (EHIT) 1

TIP9
VI
(EHIT)
18,
YP/I
(EHIT)

31, 32,
33,34
V1, V2,
V3,V4

[IpaxkTrueckue
3aHATHS:
YcrHbIM onpoc.

HuddepeHurpoBaHHbI
1 3a4eT

I1P10
c(hOpMUPOBAHHOCTh
YMEHHI CO31aBaTh
COOCTBEHHBIE
MUCHbMEHHBIC W YCTHBIC
COOOIlleHHsI Ha OCHOBE
OMOJIOTHYECKOU
uHpopMaun n3
HECKOJIbKUX UCTOYHHKOB,
rPaMOTHO HCIOIb30BaTh
MOHATUNHBIN arrapar
Ounonorumu.

YVIIJ (EHIT) 18

TIP10
VY]
(EHII)
18

31, 32,
33,34
V1, V2,
V3, V4

[IpakTnueckue
3aHATUA:
YcrHbIN onpoc.

HuddepeHunpoBaHHbI
1 3a4er
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