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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma o61mieo0pazoBatenpbHOoro yueonoro npeamera OVYIIL.08
buonorus npenHasHaueHa s u3ydeHus Ouosnioruu B EHOTaeBckoMm (uinane
'AOY AO BO «AT'ACY» mnpu peanuzanuu 00pa30BaTeIbHOW MPOTPAMMBI
cpeaHero  obmiero  o0Opa3oBaHMsi B Opeleliax  OCBOEHUSI ~ OCHOBHOM
npodeccruonanbHoli oOpazoBarenbHol porpammbl CITO o npodeccun 43.01.09
[loBap, kKoHIHTED.

Pabouas nporpamma yue6Horo npeamera OVYII1.08 buonorus pazpaborana B
cooTBeTCcTBUM ¢ DeepaabHbIM rOCyJapCTBEHHBIM 00pa30BaTelIbHBIM CTaH/IapTOM
cpenHero ooOmero oOpa3oBaHMs, yTBEpkIeHHbIM IIpukazom MuHucrepcTBa
oOpa3zoBanus u Hayku Poccuiickoii deneparuu ot 17 mas 2012 r. Ned13 (c
M3MEHECHUSIMU U JIOTIOJIHEHUSIMU ).

Conepxanue mporpamMmbl  yueOHoro mnpeamera OVILO8 buomorus
HaIpaBJIeHO Ha JOCTWKEHHUE CIEAYIOMIMX IIeJIe M3y4eHHs y4eOHOTO IMpeameTa
buonoruss Ha 0a30BOM ypOBHE —OBJIaJICHUE OOYYAIOIIUMUCS 3HAHUSAMH O
CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3alldd >UBBIX CHCTEM pa3HOrO0 paHra H
NpUOOPETEHUE YMEHHMI HCMOJIb30BAaTh ATH 3HAHMS JJIi TPAMOTHBIX JIEUCTBUU B
OTHOIIIEHUH OOBEKTOB JKUBOM MPUPOJABI W PELICHUS] PaA3IMYHBIX >KU3HEHHBIX
po0Iem.

JlocTikeHue 1enu u3ydeHus yueOHoro npenmera «buosiorus» Ha 6a30BoM
YpOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

— OCBOCHHE O0YYaIOIMUMHUCS CUCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOPUSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CAyKalluX OCHOBOM
JUIsi (OPMUPOBAHUSL TIPEJICTABIICHUN O €CTECTBEHHO-HAYYHOM KapTWHE MHUpPA; O
METOJIaX HAy4YHOr0 MO3HAHMS; CTPOCHUU, MHOTOOOPa3H U OCOOCHHOCTSIX JKUBBIX
CUCTEM PA3HOr0 YPOBHSI OPraHU3AIMU; BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH;

— (opMupoBaHue y 00y4arommXxcsi MO3HABATEIbHbBIX, HHTEIUICKTYaIbHbIX
U TBOPUYECKHX CIMOCOOHOCTEHW B MPOIECCE aHAIM3a JAHHBIX O MYTSX Pa3BUTUS B

OMOJIOTHH HAay4YHBIX B3IIAO0B, I/I)IGfI U TIOJAXOJ0B K H3YUYCHHUIO JXHMBBIX CHUCTCM
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pa3HOro YpOBHS OpraHU3aIuy;

— CTaHOBJICHHWE y OOydwarommxcs oOmell KylnbTypbl, (YHKIIHMOHAIBLHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATDH SIBJIICHUS OKPY>KAIOIIETO
MUpa KUBOM MTPHUPOAbI HAa OCHOBAaHMHM 3HAHUM W OIBITa, MOJYYEHHBIX MPHU
U3Y4eHUU OMOJIOTUY;

— (QopMupoBaHue y 00yYarOlmUMXCsl YMEHHH WILTIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOW JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

— BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIOBEKOM
KUBOM MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHWS K HEW, COOII0AeHUs
TUYECKUX HOPM NP MPOBEACHUH OMOJOTUUECKUX UCCIIEI0BAaHU;

— OCO3HaHHE IIEHHOCTH OMOJIOTWYECKUX 3HAHHM VISl TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

— TNpPUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHMH B IOBCEIHEBHOU
KU3HW N5 OLEHKH TIOCIEACTBHM CBOEH JEATENHHOCTH IO OTHOIIECHUIO K
OKpY>Karollen cpezie, COOCTBEHHOMY 3/10pOBbIO; 0OOCHOBAHHUE U COOJIIOJIEHUE MEP
npoUIaKTUKU 3a00JIeBaHUMH.

B pabouyro mnporpamMmy BKJIIOUEHO COJEp)KaHUE, HANpaBICHHOE Ha
dbopmupoBaHue y  OOyYalIMXCS  KOMIETEHIHMH,  HEOOXOIUMBIX  JJIS
kauectBeHHOro ocBoeHus: OITOIT CIIO nHa 6a3e 0ocHOBHOrO 0011ero 00pa3zoBaHuUs
— TpOorpaMMbl TOATOTOBKM  KBATH(UIIMPOBAHHBIX pabOYMX, CIyXKaIIUX
(TITTKPC).

2. OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA

Vueonsti npeamer OVYIL.08 buonoruss 3anumaer BaxkHoe MecTo. OH
obecrnieunBaeT (PopMHUpOBaHUE Yy OOYYAIOUIMXCS TMPEJICTABICHUNA O Hay4YHOU
KapTUHE MUpA; pacmupser W o0000maer 3HAHUS O >KUBOW Tpupojae, e€
OTJIMYUTEIbHBIX MPU3HAKAX —YpPOBHEBOI OpraHM3allMid M 3BOJIOLUH; CO31aET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (GOPMHUPOBAHUSA
(GyHKIIMOHATBFHOM TPAaMOTHOCTH, HABBIKOB 370POBOTO M 0€30MacHOro ooOpasa

KHU3HH, SKOJIOTHYCCKOI'O MBIINIJICHUA, ICHHOCTHOI'O OTHOIICHHUA K JKUBOU IMpupoac

5



U YEJIOBEKY.

bonwmoe 3nauenne yueonsiii mpeamet OVYII.08 buonorus nmeer taxoke mis
peleHus] BOCIUTATENbHBIX W Pa3BUBAIOIIUX 3a7ad 0Opa30BaHUs, COIMAIN3alUU
oOyuatomuxcs. M3yuenue 6uosnoruu odecreunBaeT yciaoBUs AN (pOopMUpOBaHUS
WHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET HMHTETpAaIlMM OUOJOTHYECKUX 3HAHUHU C
NPEACTABICHUSIMHU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zpaHHble TOJIOKEHHUS O MpEeAHA3HAYECHUH Y4eOHOro mpeaMera
OVII.08 buonorus cocTaBUIM OCHOBY IJIsi ONpENENEHUsl MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €0 COJIEpKaHMsl, MPEICTABIEHHOTO B JAHHOW Iporpamme.
Ot60p coxepxkanus ydeonoro npenmera OVIIL.08 buosorus Ha 6a30BoM ypoBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOPBIM OO0yYaromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE JIJIS
dopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIOIINE aJeKBAaTHOE IOBEACHHUE
yeJoBeKa B OKPYKAloUIEeld MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHH3alUU
OMOJIOTMYECKOr0 00pa30BaHUS.

CrpykTypupoBaHHe COAEpKaHMUS y4yeOHOro Marepuaja B IporpamMme
OCYILECTBJIICHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTJIUYUTEIbHBIX
OCOOEHHOCTSIX KMBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHu3aliyd U HBOJIIOLUU.
B cootBeTcTBUM ¢ 3TMM B CcTpykType ydeObnoro mpemmera OVYIIL.0O8 buonorus
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormdeckas cuctemay, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpraHu4ecKoro MHUpay,
«DBOIONMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

C umenpio peanuzanuu paboyeil mporpaMMbl BOCIHUTAHUS H3YUYECHHE

OVII.O8buonoruss Be#eTcs B XOJI€ YPOYHOM M BHEYPOUHOM JESTEIBHOCTH,



OCYILECTBISIEMOM (PUIMAIOM, COBMECTHO C CEMbEW W JAPYTMMU HHCTUTYTaMU
BOCITUTaHUS.

Cornmacuo ®I'OC cpeanero oOiero o6pa3oBaHUs, B COOTBETCTBUHU C
wianoM BHeypouHoit nestenbHocTH OIIOIT CIIO (IITIKPC) mo mpodeccun
43.01.09 IloBap, xonautep B xoxae uzydenuss OVYIIL.08 buonorus anga npodeccuit
TEXHOJIOTUYECKOro mpoduisi B Te4YeHHEe 3 CEeMecTpa pealu3yercs Kypce
BHEYPOUYHOU AesTenbHOCTH (Kype «HauBuAyanpHbIl npoekT»). O0beM Kypca —
20 gacos.

B cootBercTBum ¢ yuebusiM mianom OITOIT CITO mo mpodeccun 43.01.09
[loBap, xonautTep B xone uzyyeHus OVYII.08 buonorusa no okoHuaHuu cemectpa
IIPOBOJUTCSL TEKyIas aTTecTalvs, 3aJaHusl KOTOPOM OXBaTBIBAIOT BCE TEMBI,
U3YYEHHBIE CTYIEHTOM 3a ceMecTp. Tekylas aTrecTanusi IpOBOIUTCA B (opMme
KOHTPOJIbHOM pabOTHI.

N3yuenune obmeodpazoBarenbHoro yueonoro npeamera OVYIIL.08 buonorus
3aBepILaeTCs MOJIBEICHUEM UTOTOB B (POpME 3K3aMEHa B paMKax MPOMEKYTOUHOU
artectanuu odydaronmxcs B mpouecce ocBoenus OITOIT CITO na 6a3ze 0CHOBHOTO

oO1iiero oOpazoBaHus ¢ MoaydeHueM cpeanero ooiiero oopazoranus (IITIKPC).

3.MECTO YYEBHOI'O ITPEJMETA B YYHEBHOM IIVIAHE

VYuebnsiit npeamer OVIL.O8 buonorus BXOIUT B COCTaB MPEIMETHOM
oonmactu  «EctecTBeHHO-HayuHbie Tpenmetre» DI'OC  cpemnero  oOriero
oOpa3oBaHusiT W  H3y4yaeTcsa B  YUCIe OOMMX  Yy4eOHBIX  MPEIMETOB
oOieoOpazoBarenbHoro mukia ydeOnoro miana OIIOIT CIIO (ITITIKPC) mo
npodeccun 43.01.09 Tloap, KoHAUTED.

Ha n3ydenue npeamera otBogurcs 123 yaca.

4.IIJTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYUEBHOI'O

MMPEAMETA

OcBoeHue coaepxkanusi  yuyeOHoro npeamera OVYIIL.08 buonorus

o0ecrnieunBaeT JOCTHKEHUE 00YUaIOIUMUCS CIETYIOIINUX Pe3yIbTaTOB:

JIMYHOCTHBIX:



JIP1 oco3Hanne 00y4aromuMUCs POCCUICKON TPaXIaHCKON HICHTUYHOCTH;

JIP2 FOTOBHOCTh K CaMOpAa3BUTHIO, CaMOCTOSITEIIBHOCTH 51
CaMOOTIPEIEIICHHIO;

JIP3 Hanuyue MOTUBALIMU K O0OYUYECHUIO U TUYHOCTHOMY Pa3BUTHIO;

JIP6 paciivpeHne XKU3HEHHOTO OIbITa M ONbITa AEATEIBHOCTH B IPOLIECCE
peanu3anuy OCHOBHBIX HalPaBJIECHUN BOCIIUTATENBHOMN AESITEIbHOCTH,

B TOM YHCJIE B YACTH:

T'paAXKAaHCKOT'O BOCIIMTAHUW !

JIP6.1 cdhopMUPOBAaHHOCTh TIpaXKAAHCKOW MMO3UIMU OOY4YarOIIErocs: Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

MaTPUOTHYICCKOI'O BOCITUTAHMA.

JIP6.8 chOpMUPOBAHHOCTh POCCUICKOW TPaXJaHCKOWM HWJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
PonuHol, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIbTYPY,
IIPOIIIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

AYXOBHO-HPABCTBCHHOI'O BOCITUTAHMA .

JIP6.15 OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSM U (WJIM) IPYruM
YJICHAM CEMbH, CO3[JaHUIO CEMBbM HA OCHOBE OCO3HAHHOIO IMPUHATUS LIEHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBHUU C TPAAULIUSIMU Hapo10B Poccuu;

ICTECTUYCCKOI'O BOCIIMTAHNMA .

JIP6.16 »scTeTHueckoe OTHOIIEHHE K MHpPY, BKIIOUas O3CTETUKY ObITa,
HAy4YHOTO U TEXHUYECKOr0 TBOPUYECTBA, CIOpPTa, TPyda U OOIIECCTBEHHBIX
OTHOIIICHUI;

(bU3MYECKOr0 BOCIIMTAHUS:

JIP6.20 cdhopMUpPOBAHHOCTH 3J0POBOTO M Oe3omacHOro oOpasza >KHU3HU,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO;

TPYAOBOI'O BOCIIMTAHUW !

JIP6.26 rOTOBHOCTB 1 CIIOCOOHOCTH K 00Opa30BaHUI0 U caMOOOpa30BaHUIO Ha
MPOTSIKEHUN BCEU KU3HH;

JSKOJOIMYCCKOI'O BOCIIMTAHUA:




JIP6.27chopMHpOBAaHHOCT ~ 3KOJOTHYECKOW  KyJIbTYypbl,  NOHHMaHUE
BJIUSHUSA COLMAJIbHO-3KOHOMHUYECKHX IPOLIECCOB HAa COCTOSHUE IPUPOJHON U
COLIMAJIbHOM CpeJbl, 0CO3HAHKE TTI00aIBbHOIO XapaKTepa 3KOJOTHYECKUX MPoOIeM;

IOECHHOCTH HAYYHOI'O ITO3HAHMA.

JIP6.34 oco3HaHHWE 1IEHHOCTH HAy4YHOH JI€SITEIbHOCTH, TOTOBHOCTh
OCYIIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATEIbCKYIO JAEATEIbHOCTh MHINBUIYaJIbHO
U B rpyIIIE.

MeTanpeaMeTHbIX:

MP1  ocBoeHHble  OOyYalOIIUMHUCS  MEXIPEAMETHbIC TOHATUA U
YHUBEpCAJIbHBIE  yueOHble  JeHCTBUS  (pEryJsiTUBHBIC, [O3HABATEJbHBIC,
KOMMYHHKATUBHBIC);

MP2 cnocoOHOCTh MX HMCHOJIL30BAHHS B IMO3HABATEIHbHON W COLMAJILHOU
MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBIICHUIO
y4eOHOM  ACATEIBbHOCTH,  OpraHu3aluu  y4eOHOro  COTPYJHHMYECTBA  C
MeJarornuecCKuMu pabOTHUKAMU M CBEPCTHUKAMHU, K YYaCTUIO B TOCTPOEHUU
WHIMBUAYAJIbHONW 00pa30BaTeIbHOU TPACKTOPUH;

MP3 oBnasgeHne HaBbIKaMU Y4e€OHO-HCCIEIOBATEIbCKON, MPOEKTHOU H
COLIMAJILHOM JICSITCIbHOCTH;

a) 0a30BbI€ JIOTHYECKHUE JICHCTBUSL:

VYVIIJ 1 camocrosiTensHO GOPMYIUPOBATh U aKTYaJIU3UPOBATh MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

VYVIIJ] 2 ycraHaBiauBaTh CYLIECTBCHHBINM MPU3HAK WM OCHOBAHUS JJIsS
CpaBHEHUSI, Kilaccuukaiuu u 00001IeHN S,

VYVIIJI 6 pa3BuBaTh KpEaTHBHOE MBIIUICHUE MPU PEUICHUU >KU3HEHHBIX
npoOJieM;

YVIIA (EHII) 1 BbIsSBIATH 3aKOHOMEPHOCTH M MPOTUBOpPEUYUST B
paccMaTpUBaeMbIX  (PU3MUYECKHX, XUMUYECKUX, OHOJOTUYECKHX SIBICHHSIX,
HarpuMep, aHAIU3UPOBATh (PU3MUECKUE MPOLIECCHl U SIBJICHUS C UCIOJIh30BaHUEM
(bu3MYeCKUX 3aKOHOB M TEOpPUH, HANPUMEP, 3aKOHA COXPAHCHHS] MEXaHUYECKOM

DHEPrUM, 3aKOHA COXpPAHEHMs HMMIIyJbCa, Ta30BbIX 3aKOHOB, 3akoHa KyioHa,



MOJIEKYJIIPHO-KUHETUYECKO ~ TEOpUUM  CTPOCHHSI  BEIIECTBA,  BBISABIATH
3aKOHOMEPHOCTH B TPOSIBICHUU OOIIMX CBOMCTB Y BEIIECTB, OTHOCALIMXCA K
OJTHOMY KJIACCY XMMUYECKUX COCIUHEHU;

YVII (EHII) 6 BHOCHTH KOPpPEKTHBBI B JAESTEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLICHUBATh PUCKH IIOCIECICTBUN JESTEIBHOCTH,
HaIlpUMEp, aHAIM3UPOBATh U OLEHUBATH IOCIEIACTBUS MCIOJIB30BAHMS TEIIIOBBIX
JBUTaTeJIel W TEIUIOBOTO 3arpsA3HEHHs] OKPYXKAIOIIEHM Cpeapl C  MO3ULHAN
HKOJIOTUYECKOM O€30MaCHOCTH; BIUSHUS PAAUOAKTUBHOCTH HA JKHUBBIE OPraHU3MBI
0€30MacHOCTH; TMPEJACTABICHUN O paluOHAIBLHOM MPUPOJOINOJIH30BAHUN (B
npolecce MOArOTOBKU COOOIIEHUH, BBIMOIHEHUS TPYIIIOBBIX IPOEKTOB);

0) 0a30BbBIE UCCIIEI0OBATENHCKUE JICHCTBUS:

VYVIIJ 7 BnaaeTh HaBbIKAMU Y4Y€OHO-HCCIEIOBATENbCKON M IMPOEKTHOM
JeSTEIbBHOCTH, HaBbIKAaMU pa3pelieHus mpooieM;

YVII[ 8 ctocoOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pELICHUS IPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHUS,

YVIIJ 10 ¢popMupoBanue HayqHOTO THIA MBIILICHHUS, BIIaJICHUE HAYIHOU
TEPMUHOJIOTHEN, KITFOUEBBIMH MOHATUAMH U METOHAMU;

YVIIA 11 craButh u ¢dopmyaupoBaTh COOCTBEHHBIE 3a7adyd B
00pa30BaTeNbHON NEATENbHOCTH U KU3HEHHBIX CUTYaIUsX;

VYVII/ 14 naBath OLIEHKY HOBBIM CUTYalUsIM, OLIEHHUBATh MPUOOPETEHHBIH
OIIBIT;

YVII/ 18 ymeTs HHTErpupoBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

VYVII/ 19 BeiaBUTaTh HOBBIE WJIEH, MPEJIAraTh OPUTHHAIBHBIEC MOAXOIbI U
pelLIeHus;

YVIIA (EHIT) 11 ¢opmupoBaTh HayyHBI THIT MBIIUJICHUS, BIAJETh
HAay4YHOM TEPMHUHOJIOTUEH, KIFOUEBBIMH IOHATUAMHM M METOAaMH, HalpUMep,
OINKCHIBaTh U3YyYEHHbIE (U3UYECKUE SIBICHUS M TPOLECCHl C HCIOIb30BAaHHUEM
(bu3MYEeCKUX BEJIMYMH, HAIpPHUMEP: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA;

YVIIJ (EHII) 13 ymers UHTErpUpoBaTh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
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oOnacTeil, HampuMmep, pemaTh KadeCTBEHHBIE 3aJadyd, B TOM  YHUCJE
MHTETPUPOBAHHOTO M MEKIPEIMETHOTO XapaKTepa; periaTh pacyeTHhIE 3a7auM C
HESBHO 3aJlaHHON (PU3MYECKOW MOJIEINbI0, TPeOyIolue MPUMEHEHUs 3HAHUMA W3
pa3HBIX Pa3leioB MIKOJIBHOTO Kypca (PU3HMKH, a TAKKe WHTETpalliy 3HAHUN W3
JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA;

B) pabora ¢ HHbOPMAIIUEN:

VYVIIJ 21 BnageTs HaBbIKAMH MOJY4YEHUs MH(OpMAUUU U3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBIISATh ITOMCK, aHAJIU3, CUCTEMATH3ALUIO
Y MHTEPIPETALNIO HHPOPMALIMK PA3IMYHBIX BUJOB U (POPM MIPEICTABICHHUS;

YVIIA 24 WCIIOJIb30BaTh cpencTsa UH(}OPMAITMOHHBIX 17§
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PELICHUM KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX
Y OpPraHU3ALMOHHBIX 33/a4 C COOJIIOJIEHUEM TPEeOOBAaHUN IPTrOHOMHKHU, TEXHHUKHU
0€30MacCHOCTH, TUTHMEHBI, PECYpPCOCOEPEKEHUsI, MPABOBBIX U STUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

YVIIJI (EHII) 18 wucnons3oBate IT-trexHomorun mpu pabore ¢
JIOTIOJIHUTEIbHBIMU UCTOYHUKAMU UHPOPMAIMKU B 00JIACTH €CTECTBEHHOHAYYHOI'O
3HAHMS, MPOBOJAUTH UX KPUTUUECKUN aHAIU3 U OLICHKY JIOCTOBEPHOCTH.

OByaficHUE YHUBEPCAIBHBIMU KOMMYHUKATHBHBIMY JICHCTBHUSIMMU:

a) oO11eHue:

YKJI 1 ocymiecTBisiTh KOMMYHUKALIMK BO BCeX cepax KU3HH;

YK]I 3 Bnajietp pa3IMaHBIME CTIOCOOAMH OOIIECHUS U B3aUMOJICHCTBHS,

YKl 4 aprymMeHTUPOBAHHO BECTH JUAJIOT, YMETh CMSr4aTh KOH(IUKTHBIE
CUTYyalluu;

VYK 5 pa3BepHyTo W JIOTUYHO W3JlaraTb CBOK) TOYKY 3pE€HUS C
MCMOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHAS JIEITEIbHOCTD:

VYKJI 6 mnoHuMarb M HCHOOJB30BaTh MPEUMYIIECTBA KOMAHJIHOU U
WHIUBUYaIbHON paOOThI;
VYKJI 8 npuHuMaTh 1eId COBMECTHOW AESATEIbHOCTH, OPraHU30BbIBATH U

KOOPJAMHUPOBATH JIEUCTBUA II0 €€ JIOCTHKEHHUIO: COCTABIATH IUIAH JECHCTBUM,
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pacmpenenartb pojad € y4eTOM MHEHUH YYaCTHHKOB OOCYXAaTh pe3yJbTaThl
COBMECTHOM padoThI;

YKJI 9 otieHrBaTh Kaue€CTBO CBOETO BKJIa/la U KaXKJIOTO yYaCTHUKA KOMaH/IbI
B OOLIMI1 pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

YKJI 10 npearate HOBbIE MPOEKTHI, OLICHUBATH UJIECH C MO3UIIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

VYK (EHIIT) 1 aprymMeHTUpOBaHHO BECTHU JUAJIOr, PA3BEPHYTO M JIOTUYHO
u3JlaraTh CBOIO TOUKY 3pEHUS;

YK (EHIT) 2 1pu oOcyxaeHun  (PU3UYECKUX, XUMHUYECKHX,
OMOJOrMYEeCKUX MpoOJIeM, CHOCOOOB pelIEHUs 3aJad, PE3yJNbTATOB YYEOHBIX
UCCIIEJOBAaHUM M TPOEKTOB B OOJACTH €CTECTBO3HAHUS; B XOJAE JAMCKYCCUH O
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MUDPA;

YKJI (EHIT) 3 paGoTaTh B rpyIiie Mpu BBIIIOJIHEHUH MPOEKTHHIX padOT; IPH
IUIAHUPOBAHMUH, MPOBEACHUM M MHTEPIIPETALUU PE3YJIBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTENBHBIX WCTOYHUKOB MH(MOpPMALMU MO M3y4aeMOW TeMe; MPHU aHaIu3e
JOTIOJIHUTENbHBIX ~MCTOYHMKOB HMH(OpMaluu; Mpu OOCYKIECHUH BOIPOCOB
MEXIIPEIMETHOIO XapakTepa (Hampumep, mo TemMam "JIBuxeHue B mpupoze',
"TermooOMeH B >kuBOW mpupoje”, "DIeKTpoMarHUTHBIC SIBJICHHUS B mpupoje",
"CBeTOoBBIC SIBJICHHS B IpUpoe").

OBJ'IEII[CHI/IG YHUBCPCAJIbHBIMU PCIYIIATUBHBIMUA I[Cf/'ICTBHSIMHZ

a) CaMOOPTraHu3aIHUs;

YPJI 1 camoCTOATENBHO OCYHIECTBIATH IO3HABATEIBHYIO JESTEIBHOCTD,
BBISIBJIATH TPOOJIEMBI, CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B
00pa30BaTeNbHON NEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

YPJ] 2 camoCTOATENBHO COCTaBIIATH IJIAH PEIICHUS NMPOOIEMBbI C YyUETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

YPJ 4 pacmmparh paMKu Y4eOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

YP]I 6 orilennBaTh NpuoOPETEHHBIN OIBIT;,

0) CAMOKOHTPOJIb:
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VYPJI 8 paBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B
NEeATEIbHOCTh, OEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

YPJI 10 ucnons3oBaTh npueMsl pedaeKcuu sl OLIEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PEILICHUS;

B) SMOLIMOHAJIBLHBIM UHTEIICKT, IPEANOIaralOIni Cd)ODMHDOBaHHOCTLI

VPl 16 conuabHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpauBaTh
OTHONICHUSI C APYTHMH JIOABMHU, 3a00THTHCS, TPOSBIATH MHTEPEC W pa3periaTh
KOH(JIMKTHI;

') IPUHATHE CEO0ST M APYTUX JIFOJIEH:

YP/I 19 npuzHaBath cBO€ NMPaBo U MPaBO APYIHUX JIOJEH Ha OLUMOKU;

YPJI 20 pa3BuBaThb CHOCOOHOCTh IMOHMMAThb MHpP C MO3UIMH JAPYroro
YEJI0BEKa.

YPJ (EHII) 1 caMocTOosTeIbHO OCYIIECTBISATH  IMO3HABATEIIbHYIO
NeSATEIbHOCTh B 0O0MacTH (PU3MKH, XUMHUU, OMOJIOTUM, BBISBIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATH 33aUH;

YP/I (EHII) 3 nenath oco3HaHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha
ce0s1 OTBETCTBEHHOCTD 3a PEIICHHE B IPYIIOBON paboTe HaJ y4EOHBIM MPOECKTOM
WIN UCCIIeI0BaHUEM B 001acTh (PU3UKHU, XUMUH, OMOJIOTUH; JaBaTh OLIEHKY HOBBIM
CUTyallMsIM, BO3HUKAIOLUIMM B XOJI€ BBIIOJHEHHS OIBITOB, IPOEKTOB WIH
UCCJIEI0BAHUM, BHOCUTh KOPPEKTUBBI B AESATENBHOCTb, OLEHUBATH COOTBETCTBUE
PE3yNbTATOB LIEISIM;

VPl (EHII) 5 npuHuMaTh MOTHBBI U apTYMEHTBI JPYTUX YYAaCTHUKOB INpHU
aHanu3e U OOCYXIEHUU pe3yJbTaTOB YYEOHBIX HCCIEIOBAHUNA WM pEUICHUS
bu3nYecKux 3a1a4;

npeaIMeTHbIX:

[TP1 cdhopmupoBaHHOCTH 3HAHWIA O MECT€ W POJIM OMOJOTUH B CHUCTEME
HAyYHOTO 3HaHMs; (PYHKIMOHAIBHONH TpPaMOTHOCTH YeNIOBEKa MJisi pELICHUs
YKU3HEHHBIX TIPOOIIeM;

I1P2 c(hOpMHPOBAHHOCTH YMEHHUSA pacKpbIBaTh COZEpIKAHUE

OCHOBOTIOJIAraloIMX OMOJIOTHYECKUX TEPMUHOB U TTOHSTUN: )KU3Hb, KJIIETKA, TKaHb,

13



OpraH, OpraHW3M, BHJ, TMONYJANMs, 3KOCHUCTeMa, OWOoIEeH03, Ouocdepa;
Merabomm3M  (0OOMEH BEMIECTB W TPEBpAINIEHUE OSHEPIHH), TOMEOCTa3
(camoperynsius), 6rnocuHTe3 Oenka, CTPYKTypHasi OpraHu3allis >KMBBIX CHUCTEM,
JTUCKPETHOCTh,  CAMOPETYJISIIIUSA,  CaMOBOCIPOU3BEJAEHUE  (pEempOayKIIHs),
HACJIEICTBEHHOCTh, HM3MEHYHMBOCTh, JHEPrO3aBUCHMOCTb, POCT U pPa3BUTHUE,
YPOBHEBAs OpraHu3anus;

[TP3cdhopMupoBaHHOCTD YMEHUA pacKpbIBaTh COAEpKaHUE
OCHOBOITOJIATAIOMIMX ~ OMOJIOTMYECKUX  TEOPUH M TUINOTE3:  KIETOYHOM,
XPOMOCOMHOW, MYTAIllMOHHOW, JBOJIOIMOHHOW, MPOUCXOKIACHUS JKU3HU U
YEJI0BEKa;

[1P4 chopMUPOBAHHOCTH YMEHHUSI PACKpbIBaTh OCHOBOIOJAraroue
ouosiormyeckue 3akoHbl M 3akoHoMmepHoctu (I'. Mennensa, T. Moprana, H.W.
Basunosa, J. I'ekkenss, ®. Mromnepa, K. bapa), rpanuiibl ux npuMEHHUMOCTH K
YKUBBIM CUCTEMaM;

[IP5 mnpuoOpereHue ombiTa NMPUMEHEHHS OCHOBHBIX METOJOB HAy4YHOIO
NO3HAHMs, UCIIOJB3YEMBIX B OMOJIOTUU: HAOIIOACHUS U ONUCAHMS KUBBIX CUCTEM,
IpOLIECCOB M  SBJIICHMI; OpraHU3alMM W TPOBEACHUS OHUOJOTrHYECKOIro
DKCIIEPUMEHTA, BBIABWIKEHUS TMIOTE3, BBISIBICHUS 3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU  BEJIMYMHAMHU, OOBSCHEHHUS IOJIyYEHHBIX pE3yJlbTaTOB U
(GopMyIMpOBaHMS BBIBOJIOB C MCIOJb30BAHUEM HAYYHBIX MOHATUH, TEOPUH H
3aKOHOB;

[IP6 cpopMHUPOBAaHHOCTh YMEHHUS BBIAEIATH CYIIECTBEHHbIE MNPU3HAKU
BHUPYCOB, KJIETOK MPOKApPHOT M 3YKAPUOT; OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHMW3MOB, BHJOB, OHOTEOIIEHO30B U HKOCHUCTEM; OCOOEHHOCTH IMPOLIECCOB
oOMeHa BeIlleCTB U MPEBPAIICHUS] JHEPTUH B KIIETKE, (POTOCUHTE3a, IIACTUYECKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio03a, OIIOAOTBOPEHHUS,
Pa3BUTHS U PA3MHOXKEHUS, UHAUBUAYAJIbHOTO Pa3BUTUSI OpraHu3Ma (OHTOrEHE3a),
OOppOBI 32  CYILECTBOBAHME, ECTECTBEHHOro O0TOOpa, BUA000pa30BaHUS,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpefie OOWUTaHUs, BIUSHUS KOMIIOHEHTOB

9KOCHUCTCM, AaAHTPOIIOTCHHBIX U3MEHCHUH B HYKOCHCTEMax CBOEH MECTHOCTH,
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KpPYroBOpOTa BELIECTB U MPEBpaIllEHNE 3HEPTUU B brocdepe;

[1P7 cdopMupOBaHHOCTH YMEHHUS NPUMEHATH MOJIyYE€HHbIC 3HAHHS IS
00BSICHEHUS OMOJIOTUYECKUX MPOIECCOB U SIBJICHUH, JUIsl IPUHATUS MPAKTUYECKUX
pelieHrui B MOBCEAHEBHOM KHU3HU C IIEJIbI0 OOecreueHus: Oe30MacHOCTH CBOETO
3I0POBbsI M 3/I0POBbSI OKPYXAIOLIUX JIIOACH, COONIOAEHUS 3I0pOBOrO 00pasa
KU3HH, HOPM TPAMOTHOTO TIOBEJCHUSI B OKpYXalolleld MPUPOJHON cpene;
NOHUMAHUE HEOOXOJUMOCTH  HCIIOJIb30BAaHUS  JIOCTHKEHUH  COBPEMEHHOM
OMOJIOTUY U OMOTEXHOJIOTHH JIJIsl PALIMOHATILHOTO PUPOAOIIOIH30BAHUS;

[TP8chopmMupoBaHHOCT,  YMEHHUSI  pellaTh  OWOJIOTMYECKHE  3a/lauu,
COCTABJISITh F€HOTHIIMYECKHME CXEMbl CKpEIIMBAaHUS I pPa3HbIX THUIIOB
HACJIEIOBAHMS IPU3HAKOB y OPraHU3MOB, COCTABIIATh CXEMBI IIEPEHOCA BEILIECTB U
HHEPruM B FIKOCUCTEMAX (L€ MUTAHMS, TUILEBBIE CETH);

[TP9 chopMUpOBaHHOCTH YMEHUW KPUTHUYECKH OIEHHUBATH WH(MOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMH, HAYYHO-TIONYJIIPHBIE
MaTepHuabl); UHTEPIPETUPOBATh  JTHUYECKHE  ACHEKThl  COBPEMEHHBIX
UCCIICIOBAaHUM B  OHMOJIOTHMH, MEAUIMHE, OWOTEXHOJOTUM; paccMaTpUBaTh
rJI00aJIbHBIE  DKOJIOTUYECKHE TPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO
OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

ITP10 chopMupoBaHHOCTH YMEHHI CO37aBaTh COOCTBEHHBIC NMUCHhbMEHHBIE U
YCTHBIE COOOLIEHUs Ha OCHOBE OMOJIOrMYECKON HH(OpMalMU U3 HECKOJBKHX
MCTOYHHUKOB, TPAMOTHO UCIOJIb30BaTh MOHITUIHBIN anmapaT OUOJIOrUu.

B pesynbrate ocBoenHuss ydebHoro mpeamera OVYIIL.O8 buonorus Ha
0a30BOM ypOBHE 00YYAIOUINICS TOKEH3HATh:

31 OMOJOrMYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;

32  OCHOBHBIE TIOJIO)KCHHS  OMOJIOTUYECKHX  TEOpuil  (KJIeTouHas,
sBommormonHas teopusi Y.Jlapsuna); yuenue B.M.Bepuaackoro o Ouocdepe;
CYILIHOCTh 3aKOHOB [".MeHiens1, 3aKOHOMEPHOCTEN N3MEHYUBOCTH;

33 cyurHocTh OMOJOTHYECKUX MPOLECCOB: pa3MHOXKEHHE, OTIOI0TBOPEHHE,

JEWCTBUE  HUCKYCCTBEHHOIO M €CTECTBEHHOro otbopa, ¢opMupoBaHue

15



MIPUCTIOCOOJICHHOCTH, 00pa30BaHNe BUIOB, KPYTOBOPOT BEIIECTB U MPEBPAIICHUS
DHEPTUU B dKOCHUCTEMax u bmocdepe;

34 crpoeHHe OMOJIOTMYECKUX OOBEKTOB: KJIETKH; TEHOB U XPOMOCOM; BHJIa
Y DKOCUCTEM (CTPYKTYpa);

B pesynpraTte ocBoeHuss yueOHoro mpeamera OVIIL.O8 buonorus
OOy4JaronIuiics 10HKEHYMeTh:

Y1 oOBsicHATH: podab OHOJNOTUM B  (POPMUPOBAHUU  HAYYHOTO
MHUPOBO33pPEHUS; BKJIaJ OMOJOTUYECKUX TEOpUU B (OPMHPOBAHHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KAPTHHBI MHUPA; €IWHCTBO XWBOW M HEKHWBOW IPUPOJIBI,
POJICTBO JKHMBBIX OpPraHW3MOB; OTPHIATENILHOE BIIUSHHE AJKOTOJsl, HUKOTHHA,
HAapKOTHUYECKUX BEIIECTB HA PA3BUTHE 3apOJIbIIIA YEJIOBEKA; BIUSHAE MYTarcHOB
Ha OpraHU3M 4YeJOBEKa, HKOJIOTMYECKUX (PAKTOpPOB HAa OPraHU3Mbl, B3aUMOCBSA3U
OpPraHU3MOB U OKPY’KAIOIIEH Cpe/bl; MPUYUHBI 3BOJIIOLNH, U3MEHIEMOCTH BUJIOB,
HapyILIEHUH pa3BUTHUsS OPraHU3MOB, HACIEACTBEHHBIX 3a00JeBaHUIl, MyTalui,
YCTOMYMBOCTU U CMEHBI IKOCUCTEM; HEOOXOAMMOCTH COXPaHEHUSI MHOT000pa3us
BU/JIOB;

Y2 pemars djeMeHTapHble  OWUOJOTUYECKHE  3a/lauM;  COCTaBJISTh
AJIIEMEHTAPHBIE CXEMbl CKPEIIMBAHUS U CXEMbI NEPEHOCA BEIIECTB U DHEPIUU B
AKOCHUCTEMAX (LIeNU MUTAHUS);

VY3 npuBOIUTH NPUMEPHI: B3AUMOAEHUCTBUS TEHOB, TEHHBIX U XPOMOCOMHBIX
MyTalMi; MONYyJSAIMA Y pa3HbIX BHJIOB; HACJIEACTBEHHBIX M HEHACJEACTBEHHBIX
W3MEHEHUH, MyTallid, ECTECTBEHHBIX U UCKYCCTBEHHBIX IKOCUCTEM;

Y4 npuBOoIuTH NOKA3aTENbCTBA: €AWHCTBA JKMBOM M HEXUBOW IMPUPOIBL,

poAaCTBa JKHUBBIX OPIraHU3MOB, HWCIIOJIb3Yy: OMOJIOrHYECKHE TCOPHUHN 3aKOHBbI H

npaBuia.

5. COAEP’ KAHUE YYEBHOI'O ITIPEIMETA
HaumenoBanue Conep:xxanue ydeOHOro Marepuaja u (opMbl opraHusanuu
pa3iesioB U TeM AeATEeJbHOCTH 00y4aroIuxcs
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Tema 1.

BBenenue.
KaK HayKa

Buoaorus

buonorust kak Hayka. CBs3pb OuOIOTMM C OOIIECTBEHHBIMH,
TEXHUYECKUMHU U PYTMMH €CTECTBEHHBIMU HAayKaMu, Quiocodueit,
ATHKOM, ICTETUKOM M mpaBoM. Ponb Omonoruu B (GOpMHUPOBAHUH
COBPEMEHHOI HayudHO#l kapTuHbl Mupa. CucremMa OMOIOTHYECKHX
HayK. MeTonbl TO3HAHUS KUBOW MPHUPOABI  (HAONIOEHUE,
HKCIIEPUMEHT, OIHCaHue, U3MepeHue, KJ1accu(puKanus,
MOJICTTUPOBAHUE, CTATUCTHYECKAst 00pabOTKa JTaHHBIX ).
IpakTnyeckass padora Ne 1. «Mcnosnb3oBaHue pa3IUYHbBIX
METOJIOB MPU U3YUYEHUU OHOTOTHUECKUX OOHEKTOBY

Pa3zgea 1.

Tema
CHCTEMbI

opraHu3anusi

2.

Kupbie
" nx

JKuBbie cuctembl (OMOCHCTEMBI) KaK MPEeIMET U3ydeHHUsT OWOJIOTHH.
OTnauyne KMBBIX CHUCTEM OT HEOpraHuueckou mpupojsl. CBoiicTBa
OouocucTeM M UX pasHooOpasue. YpOBHU OpraHU3alUu OHMOCUCTEM:
MOJIEKYJISIPHBIH, OpPraHOUIHO-KJIETOYHBIH, OpraHu3MEHHBI,
MOMYJSIIIMOHHO-BUIOBOM, 3KOCUCTEMHBINH (OMOTeOIeHOTHYECKHI),
onocdepHbIit.

Tema 3. XumMuuyeckuii

cocraB
KJECTKHA

H

CTpOeHune

XHMMHMYECKUM  COCTaB  KJIETKH.  XUMHUYECKHE  DJIEMEHTHI:
MakpOd3JIEMEHTBI, MHKPOIJIEMEHThl. Boma u  MuHepanbHbIe
BeulecTBa. DYHKIMM BOJABI U MUHEPAJIbHBIX BEILIECTB B KIIETKE.
[Tonnepsxanue ocmorudeckoro Oananca.benku. CoctaB M cTpoeHHe
0enKoB. AMHUHOKHCIOTBI — MOHOMEpbI OenkoB. Hezamenumsbie u
3aMEHHUMBIE aAMHHOKHCIIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~ OelKOBOW  MOJIEKYyJdbl  (IepBUYHAs, BTOpHUYHA,
TPeTUYHAasT W 4YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBONCTBA
OenkoB. buomormueckue ¢ynkumm OenkoB. DepMeHTHI | —
Oouonornyeckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpaTHas crnenudpuyHocTh. KodepmenTsl. Butramussbl.
Otnmuuus  (QepMEHTOB  OT  HEOPraHMYECKHX  KaTalu3aTOpOB.
YrneBonapl: MOHOcCaxapuibl (IJIIOKO3a, pubo3a U Je30KcHpub03a),
qucaxapubl  (caxaposa, JlakTo3a) M IoJidcaxapuisl  (Kpaxmad,
[JIMKOTEeH, 1IeJUI003a). buonornueckue (QyHKIMM YIII€BOJOB.
JIununer: TPUTIIULIEPUIBI, dochomunusl, CTEPOUBI.
I'unpodunsHo-rUApOPOOHBIE CcBOMcTBa. buonoruueckue (yHKunUN
munuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB M JIMOHAOB Kak
ncToyHuKoB HHeprun. Hyxnewnossle xucinorel: /JHK n PHK.
Hyxneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT. CTpoeHHe u
¢yuknun JIHK. Ctpoenne n ¢ynkiuun PHK. Bunet PHK. ATO®:
cTpoeHue u ¢yHkuuu. Lluromoruss — Hayka o kierke. Kierounas
TEOpHUsT — TPUMEP B3aUMOACHCTBUA uaeHd W (AKTOB B HAYYHOM
no3HaHUM. MeTonpl H3ydyeHHs KIeTKH. KieTka kak LenocTHas
xuBas cuctema. OOmMe NMpU3HAKU KJIETOK: 3aMKHYTas HapyKHas
memOpana, mojiekyasl JIHK kak reHernyeckuii ammapaT, cucTema
cuHTe3a  Oenka.  Tumbl  KJIETOK:  JyKapuHoOTHUYecKas U
npokapuoTuyeckas. OcoOEHHOCTH CTPOEHHUS IPOKAPHOTHUECKON
kieTku. Knerouynast crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON
kJeTki. OCHOBHBIE OTIUYUS PACTUTENBHOM, JKUBOTHOM M T'pUOHOM
kJeTKU. [IoBepXHOCTHBIE CTPYKTYpPBI KIIETOK — KJIETOYHAs! CTEHKA,
INIMKOKaNUKC, uX (QyHkuun. Ilnasmatnueckas wmemOpaHa, eé
ceorictBa u  (Qynkmuu. I[luTtorutasma w  e€  opraHOMIBI.
OpHomemOpannble opraHouasl kinetku: OIIC, ammapart Iombmxw,
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an30coMbl. [lonyaBTOHOMHBIE OpraHOMIbl KJIETKU: MUTOXOHJIPHH,
mnactuabl.  [IpoucxokeHne MHUTOXOHIpUM U IUIacTui. Buasl
wiactua.  HemeMOpaHHble  OpraHoMjbl  KIETKH:  PUOOCOMBI,
KJICTOYHBIA LIEHTP, UEHTPHUOJHM, PECHUYKH, XKIyTHKH. DyHKIHUH
OpraHoOUAOB KIETKU. BrimrodeHus. SIapo — peryiasaTOpHbIA LEHTP
kinetkd. CrpoeHue snpa: saepHas 000504Ka, KapHOILIa3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TPaHCIIOPT BELIECTB B KJIETKE.
IpakTnyeckas padora Ne2 «M3ydyeHue CTpOCHUSI paCTUTEILHON U
JKUBOTHOM KJIETOK)

IIpakTnyeckue 3aHATHA: BhinoaHeHne TecToB. Y CTHBIN onpoc.

Tema 4.
KusHeneareIbHOCTDL
KJIETKH

OOMeH BelecTB, UM MeTaboIn3M. ACCUMWISIIUA (IUIACTHYECKHUM
00MEH) U IUCCUMMIISINS (IHEPTETHUECKUI OOMEH) — JIBE CTOPOHBI
eluHoro mpouecca MertabonuszMa. Posb 3aKOHOB COXpaHEHUs
BEUIECTB M JHEPrMM B NOHMMaHUU MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M rereporpodHbiil. Ponb depmeHToB B
oOMeHe BEILIECTB U MPEBPALLEHUU YHEPrUuM B KileTke. DOTOCUHTES.
CeeroBast 1 TeMHOBas (a3bl porocuHTe3a. Peakiuu dorocunTesa.
DddextuBHOCTh hoTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3A IS KU3HU
Ha 3emie. BnusHue ycnoBuil cpeabl Ha (OTOCHHTE3 M CHOCOOBI
NOBBILIECHUS] €r0 MNPOAYKTUBHOCTH Yy KYJIbTYPHBIX PAaCTEHUH
XeMocuHTE3.  XEMOCHUHTE3Upyrolue  OakTepuu.  3HaueHUe
XEMOCHHTEe3a JUIsl JKU3HM Ha 3emuie. DHeprerudeckuii oOMeH B
KJIeTKe. Pacluernsenue BELECTB, BBIICICHUE M AKKyMYJIMPOBAaHUE
DHEPTUM B KJIETKE. DTambl 3HEPreTHYECKOoro oOMeHa. [ mmkonms.
bpoxxenue u ero Buabl. KucioponHoe okuciaeHue, WIA KIETOYHOE
neixanue. OxkucnmutensHoe (docopmmmpoBanue. IHHEKTHBHOCT
JHepreTuyeckoro oOMmMeHa. Peakuum  MaTpuyHOro  CHHTE3a.
I'enernueckas unpopmanus u JIHK. Peanusauus renermueckoi
uHpopMalMu B KJeTKe. ['eHeTuyeckuid KO M €ro CBOMCTBA.
Tpanckpunuus — wmarpuunblii cuHte3 PHK. Tpancmsaums —
OonocuHTe3 6emnKa. Dtamnsl TpaHcaauuu. KoaupoBaHnue aMMHOKHUCIIOT.
Posb pubocom B 6uocunTese 6enka. Heknerounsle Gpopmbl XKU3HU
— BuUpychl. Mcropus otkpeitus BupycoB ([I.M. VBanoBckwuil).
OcoOeHHOCTH  CTpPOEHMSI M  KU3HEHHBIH IIMKJI  BHPYCOB.
bakrepuodaru. bonesHu pacreHuil, KHMBOTHBIX U YEJIOBEKa,
BbI3bIBa€Mble BHUpycamMHu. Bupyc wummyHoaepuIMTa 4YeIoOBEKa
(BUY) — BozOymurens CIIMHda. OOpaTHass TpaHCKpUIIMS,
peBepraza U  uHTerpasa. IIpodunaktuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUH.

IIpakTHyeckne 3aHATHA: BrinoaHeHne T€CTOB. Y CTHBIA OIIPOC.

Tema 5. PazMHoXKeHHe u
HHAUBHUAYAJIbHOE
paanTue OpFaHH3MOB

KneTounslii LMK, WIM KU3HEHHBIM 1mMkn kinetku. MHTepdaza u
muto3. Ilpoueccel, mporekatomiye B mHTepdaze. Permkanus —
peakuus wmatpuyHoro cuHre3a JIHK. Crpoenne xpomocom.
XpOMOCOMHBIN Ha0Op — KapuOTHUIl. J{MIIIOMAHBIA U TarIouIHBIN
XpOMOCOMHBIE HabOopbl. Xpomatuabl. LluTomornyeckue OCHOBBI
Pa3MHOKEHHUs U UHIUBUYAJIBHOIO Pa3BUTUs OPraHU3MOB. [leneHue

KJIeTku — MuTo3. Ctagum muto3a. IIporeccel, npoucxoasume Ha
pa3HbIX CTaAMsAX MHUTO3a. DHOJIOIMYECKHI CMBICI MHUTO3a.
[Iporpammupyemass rubenp KiIeTkn —  amnonto3. Dopmbl

pPa3sMHOXKEHHUsl OpraHu3MoB: Oecnojioe U nojoBoe. Buapl Gecrosoro
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pa3MHOXKEHHUS:  JEJCHHE  HaJBOE, IMOYKOBAaHUE  OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BEreTaTUBHOE
pa3sMHOkeHue. VCKycCTBEHHOE KJIOHMPOBAHHUE OPraHU3MOB, €ro
3HaueHue Juisg cenekiuu. [lomoBoe pasMHOXKEHHE, €ro OTJIUYUS OT
oecrionoro. Meiio3. Ctaguu Mmeriosa. [Ipoueccel, npoucxosiue Ha
cranusx Mmeiosa. [ToBenenne xpomocom B meiose. Kpoccunrosep.
buosiornueckuii cmpiCi M 3HauyeHHE Meio3a. ['amerorenes —
mpouecc o0pa3oBaHUs TMOJOBBIX KIETOK Y XUBOTHBIX. llonoBbie
JKeJe3bl: CEMEHHUKU U SHYHUKUA. OOpa3oBaHue U Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30M/l, SHIEKIETKAa) — CIepMaToreHes3
u ooreHe3. OCOOEHHOCTH CTPOEHUS AULIEKIIETOK U CIIEPMATO30U10B.
OmnogorBopenue. Ilaprenorenes. HMunuBuayanbHOE pa3BUTHE
(oHTOreHe3). DMOpUOHAIBHOE pa3BUTHE (PMOpHUOreHe3). DTambl
HMOPHOHANILHOTO Pa3BUTH Y MO3BOHOUYHBIX KUBOTHBIX: IPOOJICHUE,
racTpyJsus, opranorere3. IloctamOpruoHanbHOE pa3BUTHE. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSMOE, HEMPsAMOe (JIMUMHOYHOE).
BrnusitHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIE ypoacTBa. PocT u pasBuTHE pacTeHHI.
OHTOreHe3 I[BETKOBOTO pACTEHMs: CTPOEGHUE CEMEHH, CTaJluu
pPa3BUTHSL.

IIpakTuyeckass padora Ne3d «lI3ydyeHue CTpOEHHE MOJOBBIX
KJIETOK»

IIpakTHyeckue 3aHATHA: BpIoaHeHne TECTOB. Y CTHBINA OIIPOC
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Tema
HacaencTBeHHOCTD
H3MEHYHBOCTh
OpPraHu3MoB

6.
"

IIpeamer u 3agaum reHetuxu. Mcropus pa3Butus reHeTuku. Pousb
LUTOJIOTUM W SMOPHOJOTMHM B CTAHOBJIEHMM TeHEeTUKHU. Bxiaz
POCCHUICKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE FCHETUKH. MeToIbl
TeHETHKH (TMOpUA0IOrHYECKUH, IUTOTEHETUYECKUN, MOJIEKYJIISIPHO-
reHetuueckui). OCHOBHbIE T'€HEeTH4ecKhe MoHATUA. ['eHeTnueckas
CHUMBOJIHKA, UCIIOJIb3yeMast B cXemax CKpEIMBaHMM.
3aKOHOMEPHOCTH HAcCJIEJOBaHUsl IPU3HAKOB, YCTAHOBJIEHHbIE I
Mennenem. MoHOrHOpHUIHOE CKpeIlMBaHUE. 3aKOH €IUHO00pa3usl
ruOpHuI0B NEpBOTO MOKoJeHUsA. [IpaBuio AOMHUHHMpOBaHUS. 3aKOH
paclleIuieHus. NMpU3HaKoB. ['mnore3a uuctorel ramer. Ilomnoe n
HEIOJIHOE JOMUHUpOBaHUE. JIurnOpuaHoe ckpemuBaHHE. 3aKOH
HE3aBHCHMOIO HAcle[OBaHMUs IpU3HAKoB. lluToreHernueckue
OCHOBBI JUTUOPUIHOTO CKpELIUBaHUs. AHanusupyrouiee
cKkpemnBanue. Mcnonp30BaHHME aHAJIM3UPYIOIIETO CKpELIMBaHUS
JUIs ompeAeneHus reHoTuna ocodu. CILeruieHHOe HaclieoBaHHUe
npusHakoB. Pa6ora T. Moprana mo cuemjieHHOMY HAacjelO0BaHUIO
reHoB. HapyiieHne cuensieHus reHoB B pe3yiipTaTe KPOCCHHIOBEpa.
XpOMOCOMHAsl TE€OpHsl HACJIEICTBEHHOCTH. [ €HETHMYEeCKHE KapThl.
I'eneruka nosa. XpoMOCOMHOE OIpENEICHHUE I0J1a. AyTOCOMBI U
IIOJIOBBIE ~ XPOMOCOMBI.  ['OMOraMeTrHele U  rereporaMeTHbIe
opranusmbl. HacnenoBanue NpHU3HAKOB, CLEIJICHHBIX C IIOJIOM.
N3menunBOoCTh. Buapl W3MEHYMBOCTH: HEHACIEACTBEHHAs W
HacyiecTBeHHas. Ponb cpeapl B HEHACIEACTBEHHON M3MEHYMBOCTH.
XapakTepucruka MO (PUKAITMOHHON U3MEHYUBOCTH.
BapuanvoHHbIl pax W BapuanMoHHas Kpusas. Hopma peakuun
npu3Haka. KonudecTBeHHbIE U KaUECTBEHHBIE IPU3HAKA U UX HOpMa

peaxkIuu. CpoiicTBa MOAU(UKAITMOHHON W3MEHYUBOCTH.
Hacnencreennas, 150301 TeHOTHUITNYECKas, N3MEHUYNBOCTD.
KomOunatuBHass u3MeH4YMBOCTh. Mei0o3 M TMOJOBOW Mpolecc —
OCHOBa KOMOMHATUBHON N3MEHYHUBOCTH. MyraunonHas

u3MeH4nBoCTh. Knaccudukanus MyTtanuii: reHHble, XpOMOCOMHBIE,
reHoMHble. YacTora U mpuyuHbl MyTanuil. MyrareHHble (aKTOpHI.
3aKOH rOMOJIOTHYECKHX PSIOB B HACIEACTBEHHON n3MeHunBocTr H.
N. BasunoBa. BHesinepHas HacleICTBEHHOCTb MU HW3MEHUYHUBOCTb.
I'enetnka uwenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJbI

T€HETUKH 4e0BeKa: reHEeaIOTHYSCKH, OJIM3HEIIOBEIN,
[IUTOTEHETHYECKUN, OMOXUMHUYECKHUI, MOJIEKYIIPHO-TEHETHUYECKHIA.
CoBpeMeHHOe onpeaeneHue TCHOTHIIA:

MOJIHOT€EHOMHOECEKBEHUPOBAHNE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomotnbto [P ananuza. HacnencrBennsie 3a00jieBaHus YETOBEKA:
TE€HHbIE 0ose3HH, 0oe3Hn c HacJeACTBEHHOMN
MPEeIPacioioKEeHHOCThI0, XpOMOCOMHBIE O0s1e3HU. ComaTHueckue u
reHepatuBHble  Myrauuud. CTBOJIOBblE  KiIE€TKU. [IpuHIMMNBI
3I0pOBOTO 00pa3a >KU3HH, TUArHOCTHKH, MPOPUIAKTHKA U JICUCHUS
TEHETUUECKUX 0ome3Heil. Menuko-reHeTuIeCcKoe
KOHCYJbTHUPOBaHWE.  3HAUYCHHE  MEIMIIMHCKOM  TE€HETUKH B
MPEIOTBPALICHUH U JICYEHUU TeHETUIECKIX 3a00/IeBaHUI YeTIOBEKa.
IIpakTuyeckass padora Ne 4. «CocraBneHne H  aHaINA3
POJIOCIOBHBIX YEJIOBEKA
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Tema 7. Cenexkuus
opranusmMoB. (OCHOBBI

OMOTEeXHOJOTNH

Cenexuus Kak Hayka M IpolecCc. 3apoXKIACHHE CEJIEeKIUU U
JOMECTHUKAIIHSL. Yuenune H. U. BasmiioBa 0 LIEHTpax
MIPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHui. L{eHTpbl
MPOUCXOXKICHUS JTOMAIIHUX >KUBOTHBIX. CoOpT, MOpoja, IITaAMM.
CoBpeMeHHbIE METO/bI CENEKIMU. MaccoBbli U MHAUBUAYATbHBIN
OTOOPBI B CEJIEKIIMU pacTeHUW M KUBOTHBIX. OIIEHKa JKCTepbepa.

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

ruOpuanzanmsi u  e€ ycnexu. VICKycCTBeHHBINI MyTareHe3 W
MOJIydYeHUE TMOJMIUIONAOB. JlOCTHMXKEHUs CeNeKIIMU pacTeHUM,
JKUBOTHBIX W MHKPOOPIaHHU3MOB. bBHOTEXHOJIOTMS Kak oOTpacib

IIPOU3BO/JICTBA. I'ennas WHXEHEpUSL. Oransl CO3/1aHUS
pekomOunantHoit JIHK u TpancrenHsix opranusmoB. Kierounas
WHXXCHEPHUSL. Knerounsie KYJIBbTYpBI. MHUKpPOKIIOHAIBHOE

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

Tema 8. IBoTIOIIMOHHAA

onoJiorus

IIpeanoceuiku BO3HUKHOBEHMUS 3BOJIIOLIHOHHOMN TEOPUH.
DOBOJIIOLMOHHAs Teopust U €€ MecTo B Ouonoruu. BiusHue
HBOJIIOLIMOHHOW TEOpPUM Ha pa3BUTHE OMOJIOTMUM U JPYIHX HayK.
CuzerenbcTsa JBOJIIOLIUH. ITaneonTonornyeckue:
MOCJIEZI0BATEIbHOCTh IMOSIBJICHUSI BUAOB B IaJICOHTOJIOTMYECKON
JIeTONMCH, nepexoHble GpopMbl. buoreorpaduueckue: cXoJICTBO U
paznuuue bayH U ¢bop MaTEpUKOB U
0CTPOBOB.OMOPHOJIOTHYECKHE: CXOJCTBA M Pa3IMyusl SMOPHOHOB
pa3HbIX BHUJOB I03BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE:
TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PyAUMEHTapHbIE OpraHbl, ATABU3MBI.
MonexkynsapHO-OMOXUMUYECKUE: CXOJICTBO MEXaHU3MOB
HACJIC/ICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTel y Bcex
opranu3mMoB. JBosonroHHas Tteopust Y. [lapeuna. [lpennocsuiku
BO3HUKHOBEHHUs JapBUHU3MA. [[BHXKyIIME CHIIBI BOJIIOLMHU BHJIOB
no /lapBuHy (M30BITOYHOE pPa3MHOXKEHHWE IPU OTrPaHUUYEHHOCTU
pecypcoB,  HeompeenéHHas  HW3MEHYMBOCTh,  Oopbba  3a
CYyIIECTBOBaHME, €CTECTBEHHbIM 0TOOp). CuHTeTHYecKas Teopus
sBosmonu (CTD) um e€ ocHOBHBIE MOJOKEHUS. MUKpPO3BOIIOLHS.
[Tonmynsiuust Kak eIMHULA BUAA M SBOJNIONUM. JIBMXKYIIME CHIIBI
(axTopsl) 3BOMIOLMHK BUAOB B Mpupoje. MyTallnoHHBIN Mpolecc 1
KOMOMHATHBHAs U3MEHYMBOCTh. [lonmynsiiMoHHbIE BOJIHBI U Jpeid
reHoB. M3zomsiumst u  murpauus. EcrecTBeHHBIM 0oTOOD —
HanpasJsomui GakTop 3Bosonnu. GopMbl €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0NeHHOCT, OpPraHU3MOB Kak pe3yjabTaT HBOJIOLUU.
[Tpumepsl mpucnocobaeHuid y opraHu3mMoB. ApoMop¢o3bl H
uauoanantanmi. Buag wu  BumooOpaszoBanme. Kpurtepuu Buna.
OcHoBHbIE bopmbI BUI000pa30BaHus: reorpaguueckoe,
SKOJIOTHUECKOE. MaxposBOIIOLHS. DopmbI SBOJIIOIHAU:
¢wieTnueckasi, JAMBEpPreHTHas, KOHBEPreHTHas, MapauleibHasl.
HeoOpatumocts IBOJTIOIIHH. [Tpoucxoxnenue oT
HeCHEeIaIN3UPOBaHHBIX IIPEJIKOB. IIporpeccupyromas
cnenuanu3anys. AJanTuBHAs pagualys.

Tema
Bo3uuxkHoBenue

I[OHay‘-IHBIe Hpe}ICTaBJ'IeHI/Iﬂ 0 SapO)KJIGHI/II/I JKHU3HU. HaquLIe
TUIOTE3Bl BO3HUKHOBEHWS JKW3HM Ha 3emie: a0uoreHes u
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pa3BuTHE KHU3HH Ha
3emiie

naHcrepMus. XUMHYECKas HBOMIONUSA. AOWOTeHHBI CHHTE3
OpPraHMYECKHUX BELIECTB M3 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE
MOATBEP)KJIEHUE XMMHUYECKOW »sBosonuu. HauvanpHbple ATamsl
ounonornueckor 3postonmu. ['unoreza PHK-mupa. ®opmupoBanue
MEOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NPOTOKIETKH. IlepBbie
KJIETKH U uX 3Boitonus. opMupoBaHre OCHOBHBIX TPYII KHUBBIX
opranu3MoB. Pa3zBurue Xu3HM Ha 3eMj€ IO 3paM U IEpUOJaM.
Karapxeii. Apxelickas u nporepo3orickas 3pbl. [laneo3olickas spa u
e€¢ Tepuonbl:  KEeMOpHUICKHHA, OpIOBUKCKHH, CHIIypHUICKHIA,
JICBOHCKHM, KAMEHHOYTOJIbHBIN, MTepMCKUil. Me3o30lickast 3pa u eé
IIEPUOJBI: TPUACOBBIN, IOPCKUM, MenoBo. KailtHo30iiCcKas spa u e€
HEepUOJbl:  MAJIEOTCHOBBbIM,  HEOr€HOBBIH,  AHTPOIOI€HOBBIM.
XapakTepucTuKa KiuMaTa U Ie0JIOTHYECKUX IpolieccoB. OCHOBHBIE
3TaIlbl BOJIIOLIUU PACTUTEIBHOIO U KHUBOTHOIO MUpa. ApoMopdo3bl
y pacTeHuil u KUBOTHBIX. [losiBlIeHNE, paclBET U BBIMUPAHUE TPYIIIT
JKUBBIX OpraHu3MoB. Cucrema OpraHMuecKoro Mupa Kak OTpakeHue
ABOJIIOLIMH. OcHoBHbIE CUCTEMAaTUYECKUE IpYIMIIbI
OpraHU3MOB.DBOJIIOLIMSI  YEJIOBEKA. AHTPOIOJIOrHs Kak Hayka.
Pa3zButue npesacraBieHuil O NPOMCXOXKACHUU YeIOBEKa. MeTo.bl
u3ydyeHus aHTponoreHeza. CXOACTBa M pas3jIMyMsl YEIOBEKa U
KUBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKEHUE YeloBeKa. J[Brkyluue
cuibl ((pakTopsl) aHTponorenesa. HacneacrBeHHass ”3MEHUUBOCTD U
€cTeCTBEHHbI 0TO0p. OOLIecTBEHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE
opynui TpyAa, MblluleHHE, peyb. OCHOBHBIE CTaJUU U BETBU
HBOJIIOLMM YEJIOBEeKa: aBCTpaJlonuTeku, Yemnosek ymenslid, YeraoBek
psAMOXoaui, YenoBek HeaHAEepTanbCKHil, YemoBeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaHKOB, BpeMs CyILECTBOBaHUS, 00JacTb
pacnpocTpaHeHHs, 00bEM T'OJIOBHOIO MO3ra, 00pa3 JKU3HH, OPYIHs.
Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pPACHI: €BPONEOMIHAS
(eBpazmuiickas), HETrpo-aBCTPaJIONAHAS (3xBaTOpHANbHAS),
MOHT'0JIOUIHAS (a3Marcko-aMepuKaHCKas). YepTsl
MPUCTIOCOOTIEHHOCTH  MPEJICTAaBUTENEH  4YeJIOBEUYEeCKHX pac K
YCIIOBUSIM CyllecTBOBaHUA. EnnHCTBO yenoBeueckux pac. Kpurtuka
COLIMAJILHOTO JITAPBUHM3MA U pacu3Ma.

Tema 10. Oprannsmsl u
OKPY KaIoLIasi cpeaa

DKoJorus Kak Hayka. 3ajadyd W pPasfenbl dKOJIOTMU. MeTonbl
HKOJIOTMYECKUX HCCIEA0BaHUNA. OKOJOTHYECKOE MHPOBO33PEHUE
COBpPEMEHHOro uesoBeka.Cpeapl OOMTaHMS OPraHM3MOB: BOJHAs,
HA3eMHO-BO3/1yIlIHAs, MOYBEHHAs, BHYTPUOpPraHU3MEHHasl.
Okonornyeckue  ¢aktopsl.  Kiaccudukanus — 3KOJOTMUECKUX
(bakTOpoB: a0MOTHYECKHE, OMOTHYECKHE U  aHTPOIIOTEHHBIE.
JleiicTBue 3KOJIOTHUECKUX (PAKTOPOB HA OPraHU3Mbl. AOHMOTHYECKIE
dakTopbl: CBET, TEMIEparypa, BIAKHOCTb. DOTONEPUOAU3IM.
[TpucnocoOneHuss OpraHU3MOB K  JICHCTBHIO  aOMOTHYECKUX
¢dakropoB. buonornueckue put™mel. bruotudeckue Qaxtopsl. Bujel
OMOTHYECKMX B3aMMOJEHCTBHMIA: KOHKYPEHLMs, XHUIIHUYECTBO,
cum6Omno3 u ero ¢opwmel. [lapazutusm, Koomepanusi, MyTyaju3M,
KOMMEHCAINU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HadeHHE OWMOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBaHMsS  OpPraHU3MOB B  TNPHUPOJHBIX  COOOIIECTBAX.
OKOJIOTUYECKHE  XApaKTEPUCTHKU  TOMYJISIUU. OcHoBHbIE
MIOKAa3aTeNu MOMYJSIUK: YUCIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTb, NIPUPOCT, MUrpauus. JMHaMUKa YHUCICHHOCTH
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MONYJISILUU U €€ PETYIISLU.

Tema 11. Coo01miecTBa n
IKOJIOTHYECKHE
CHCTEMBbI

CooOurectBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOLieHO3a:
BUJOBasi, NPOCTpaHCTBEHHas, Tpoduyeckas (mumieBas). Buabl-
OOMHHAHTBI. CBsi3u B OuHOLIEHO3e. DKOJOTHYECKHE CHUCTEMbI
(oxocuctemsbl). [loHsTne 00 9KocucTeME ©  OHOTEOIICHO3E.
OyHKIMOHANBHBIE  KOMIIOHEHTBI ~ SKOCHUCTEMBI:  MPOAYLCHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BemecTB ¥ OTOK YHEPTUU B
skocucteme. Tpoduueckue (NMUIIEBBIE) YPOBHU 3KOCHUCTEMBI.
[Tumessie nmenmu u cetn. OCHOBHBIE TOKA3aTeNH 3KOCHUCTEMBI:
Oouomacca, TPOAYKIHs. DKOJOTHYECKUE MUPAMHUABL: HPOAYKIIHH,
YHCIEHHOCTH, Onomaccel. CBOMCTBa SKOCHUCTEM: YCTONYHUBOCTH,
camoperyssinus, pazsutue. Cykneccus. [IpupoaHbie 3KOCHCTEMBI.
OKOCHUCTEMBI 03€p UM  pEK. OKOCHCTEMa XBOWHOIO WM
MIMPOKOJIMCTBEHHOTO  Jieca.  AHTPONOTI€HHBIE  HKOCHUCTEMBI.
ATpPOIKOCHCTEMBI. YpO0osKOCUCTEMBI. buonoruueckoe u
XO3SIICTBEHHOE 3HAYEHHE AarpodKOCHCTEM U YpPOOIKOCHCTEM.
buopasHoobpazue kak (PakTOp  yCTOMYMBOCTH  DKOCHCTEM.
CoxpaHeHue OHOJIOTHUECKOTO pa3HooOpaszus Ha 3emie. YUeHHue
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 IUKJIbl JJIEMEHTOB (yriepojaa, as3oTa).
3oHanbHOCTH OMocheprsl. OCHOBHBIC OMOMBI CyIIH. BoiHBIC OMOMBI.
YenoseuecTBO B Onochepe 3eMian. AHTPOIOTCHHbIE U3MEHEHUS B
ouocdepe. ['mobanbHbIC 9KOJIOTUYECKUE pOOJIEMBI.
CocymecTBoBaHue npupoisl U 4yenoBedectBa. CoxpaHeHue
OropazHo0Opa3usi KaKk OCHOBa ycToiumBocTu Ouocdeprl. OcHOBA
paloOHaIbHOTO YIpaBICHHUS MPUPOAHBIMU pecypcaMd M HX
ucnoJib3oBaHue. JlocTuykeHus: OMONIOTMH U OXpaHa MPUPOJIBIL.

HpaKanecmle 3AHATHUA: BbIIIOJJHCHHUC TCCTA

6. TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O INTPEJMETA

Ne HanmenoBanue pasjeioB v TeM Bcero | Jlekuus IIpakTHyeckue 3aHATHS

n/n

1. | buonorus Kak Hayka 3 2 1

2. | )KuBbIe CHCTEMBI M X OpTaHU3aIHs 6 6

3. | XuMuyecKuil COCTaB M CTPOEHHE KIETKH 8 6 2

4 KusnenesTenbHOCTb KIETKH 6 5 1

5 Pa3mHOXeHHEe W WMHIUBHIYaJbHOE pPa3BUTHUE 12 11 1
OpTaHN3MOB

6. | HacimenctBeHHOCTD )51 M3MEHYHUBOCTD 12 11 1
OpraHu3MOB

7. | Cenexuus OpraHU3MOB. OcHOBBI 5 5
OMOTEXHOJIOTHH

8. | DBOMIONMOHHAS OMOJIOTHS 11 11

9. | Bo3HUKHOBEHHE 1 Pa3BUTHE KU3HH Ha 3emiie 13 13

23



10. | Opranu3msl 1 OKpyXkarolias cpeaa 17 17
11. | CooOuiecTBa 1 3KOJIOTHYECKUE CUCTEMBL 13 12 1
12. | Uroro 106 99 7

[Ipu peanuzauuu conpepxkaHus 0011e00pa30BaTEIBLHOIO y4eOHOIro IpeIMeTa

OVII.08 buonorus yaeOHast Harpy3ka 0O0yJaromuxcsi COCTaBIsET:

Bup yueOHoii padoThl

O0BeM B yacax

MaxkcumanbHas yueOHasi Harpyska 123
OO0s3aTenbHast ayIUuTOpHAs yueOHast Harpy3Ka 123
Jlexuun 99
MpaKTUYECKHE padOThI 7

nabopaTopHbIE pabOTHI

VY4eOHBIM IUIAHOM
HE MPEAYCMOTPEHO

KoHnTponbHbIe paboTh

3

CamocrosTenpHas paboTa 00y4Jaronerocs

Y4eOHBIM IUIaHOM
HE MPEAYCMOTPEHO

KOHCYJIbTAallUU

IIpomexyTouHasi arTecTauus B popme IK3aMeHa

12

7.YYEBHO-METOANYECKOE N MATEPHAJ/IBHO-TEXHUYECKOE
OBECIHHEYEHUE IMTPOI'PAMMBI YYEBHOTI'O ITPEAMETA

7.1. Onucanue MATEPHAJIbHO-TEXHUYECKOH 0a3bl, He00X0AMMOU
JJIS1 OCYLIeCTBJIEHHs 00pa30BaTeIbHOIO Npouecca
OcHaleHHOCTh crenraJbHbIX

HanMeHoBaHHe CIeNHAJBHBIX IOMeeHUH U

Ne ni/m N N NMOMEIUEHU W  NOMEIleHHH I
NOMelIeHUi ISl CAMOCTOSATEIbHOMH padoThl .
CaMoOCTOSITeIbHON PadoThl
KaOuner Ouonoruu; 1. Hocka yueOHast
ayaAUTOpUs JUISl TPYIIIOBBIX M MHAWBUIYaNIbHBIX | 2. Pabouee MecTo mpemnoaBaTens
KOHCYyJbTallMii,  Tekymero  kKoHTpois  u|3.Kommuekt yueOHON Mebenun
IIPOMEKYTOUYHON aTTECTALUN. Ha 25 yen.
L 416200, Actpaxarickas obmacts Erotacsckmiipaiion , | 4-CTALMOHAPHBIA MYJIbTUMEMHBIN
c. EHoraeBka, yn. Ynuepuna, 23 A KOMILICKT, L.
5. Hocryn B cetb UnTepueT: Wi-Fi-Touka
JOCTYyINa € MPOMYCKHOM CIIOCOOHOCTBIO
100M6ur\c.
2. KaOuner nns camocTodTenbHOU paboTh KommiexT yueOHo Mebenu Ha
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25 yem.

2.Komnsrotep B komruiekTe 10 mit.

3. Hoctyn K uHPOPMALMOHHO —
TEJIeKOMMYHUKAMOHHON ceTH
«HTepueT»

416200, Actpaxanckas oOnacte EHoraeBckuit
paiioH , c. EHotaeBka, yi. Unuepuna, 23 A

7.2. Pekomenayemas quteparypa (u3 geepajbHOrO nmepeyHsi)

a) OCHOBHAasI yueOHasi quTeparypa:

1. buonorus 10 knacc. ba3oBeiii ypoBeHb. YueOHuk. YMK "JIunus xu3Hu"
Py6noB Anekcanap Muxainosuy, Ilaceunuk Brnagumup BacunbeBud.

N3parensctBO [IpocBemienne 2022.

2. buonorus. 11 knacc. . ba3oBsiid ypoBeHb. YueOuuk. YMK "Jlunug xu3nn"
Py6unoB Anekcanap MuxainoBuy, Ilaceunuk Bnagumup BacunbeBuud.

N3parensctBO [IpocBemienne 2022.
0) 1oMoJIHUTE IbHAS yueOHast sureparypa (B T.4. CJIOBapH):

1. O6mas Ouonorus. Astop: MamontoB Cepreit ['puropreBud, 3axapoB
Brnagumup bopucosuu. M3patensctBo: Kuopyc, 2022 r. Cepusi: Cpennee
npodeccuoHanbHOe 00pa30BaHuUE.

B) MlepeYyeHb YUeOHO-MeTOAM4eCKOro odecneyeHns:

Y4yeOHO-MeTOIMYeCKOe MOCOOME IO BBINOJHEHHUIO NPAKTUYECKUX padOT Mo

yaeoHou nuctumimae OYII1.08 buomorwus.
I') HHTePHET-PeCcypChl:

1. http://biology.asvu.ru/ - Bcs Ouosorusi. CoBpeMeHHasi OWOJIOTHS, CTaThH,
HOBOCTH, OubmuoTeka. http://window.edu.ru/window/ - eauHOe OKHO JOCTyIa K
oOpa3oBarenbHbIM pecypcam MuTtepreT mo 6uonorun http://www.5ballov.ru/test -

TECT JJi1 a0UTYPUEHTOB IO BCEMY IIKOJIBHOMY KYpCy OMOJIOTHHU.

2.http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHHUKAIIMOHHBIC
BUKTOPHHBI 110 OHOJIOTHH - SKOJIOTHH Ha cepBepe BOPOHEKCKOro YHUBEPCHUTETA.

3. http://college.ru/biology/ - buonorust B OTkpbiTOM KOJuiemke. CalT coIepiKut
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AIIEKTPOHHBIN y4eOHUK 1o ouosorum, On-line TECTBI. 4.
http://www.informika.ru/text/database/biology/ - DnextpoHHBII  y4eOHUK,

Oompioi criucok MHTEpHET-pecypcoB.

5. http://www.rdb.or.id/ - Karanor wmcyesarommx W peIKHX IEPHATHIX IOTO-
BocTOYHOH 18 A3um. M300pakeHUs MTHUIl KaXXIOTO BUAA U KPATKUE CBEACHUS O

HUX: IIpearojiaracMas YMCJICHHOCTb U paClIpCaACIICHUC 110 CTpaHaM pCruoHa.

6. http://www.bril2002.narod.ru/biology.html - Buomoruss mis HIKOJIBHHKOB.
Kparkast, KOMIakTHas, HO JOCTATOYHO MOAPOOHAs HMH(POPMAIUS MO pas3ieiaMm:

OOmas omnosorust, boranuka, 3oonorus, Yenosex.

7. http://ic.krasu.ru/pages/test/005.html -TecThbl Mo OGuosOrHH.
1) JJIEKTPOHHO-0MOJIMOTEeYHbIE CUCTEMBbI:
1..  DnexkTpoHHO-OMOIMOTEYHAs cucrema «IPRbooks»

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

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

/i1 mpenogaBareJiei:

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

PykoBoncTBO Kk mpakTrueckum 3aniatusM. [log pen. B. B.Mapkunoit. — M.: 2010

2. IlexoB A. I1. buonorus, renetuka u napazuronorus. — M.: 2010 Yeosbimes H.

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

8. OCOBEHHOCTH OPI'AHM3AILIMU OBYYEHUA J1J11 UHBAJIN/10OB
N Jnl COTPAHUMYEHHBIMUBO3MOXHOCTSAMMU 31I0POBbA

Jlnst oOywaronmmxcs W3 4YHCJIa WHBAIMIOB W JIMI[ C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 3IOPOBbsI  HA OCHOBAaHWM MMHCHBMEHHOTO 3asBJICHUS y4eOHBIN
npeamer OVYIL.O8  buomorust peamusyercs ¢ yu€roM  0coOEHHOCTEH
NCUX0(U3NYECKOT0 Pa3BUTHUSI, WHIUBUAYAIbHBIX BO3MOXKHOCTEM W COCTOSIHUS

3JI0POBBSI.
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9 KOHTPOJIb U OLEHKA PE3YJIBTATOB OCBOEHMUSA

YYEBHOI'O ITPEAMETA
Pe3syabrarsl 00yyenuss |Koa IIposep @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
(IMYHOCTHBIE, pe3yJibT | sieMble pe3yJabTaToB 00y4eHHsI
npeaMeTHbIE, aToB YMeHus Tekymmit [Ipomexxyrounas
MeTanpeaMeTHbIe) " KOHTPOJIb aTTecTalus
3HAHMUSA
JUYHOCMHbLE
JIP1 oco3Hanue | JIP1 31, 32, | IIpaktuueckue
00yJaronuMucs 33,34 3aHATHS: JuddepennmpoBanHbIi
POCCUHCKON V1, VY2, | Breimonnenue 3a4eT
rpaXkJaHCKOM V3, V4 TECTOB.
AACHTHYHOCTH; YcTHBIN onpoc.
JIP2 TOTOBHOCTD K | JIP2 31, 32, |IIpaktuueckue JuddepenunpoBaHHbIi
CaMOPAa3BUTHIO, 33,34 3aHSTHUS: 3a4er
CaMOCTOSITEIIbHOCTH u V1, V2, | BemoaHnenune
CaMOOTIPE/ICIICHUIO; V3,V4 TECTOB.
YcTHBIN onpoc.

JIP3 Hanuuue | JIP3 31, 32, |IIpaktuueckue HuddepenunpoBaHHb
MOTHBAIHN K 33, 34 3aHATHUS: 1 3a4eT
00y4eHHIO n V1, V2, | BemoaHnenune
JUYHOCTHOMY V3,4 TECTOB.
Pa3BUTHIO; VYcTHbIl onpoc.

JIP6 31, 32, | llpaktuueckue JuddepeHurpoBaHHbI
JIP6 PaCHIMpeHAC | JIp6 1 | 33,34 3aHATHUSL: 1 3auer
JKU3HEHHOTO  ONbITa U V1, V2, | BomonHenue
OTBITa JIESITEIIBHOCTA B V3, V4 TECTOB.
fiporiecce - pealisalin VeTHBII onpoc.
OCHOBHBIX HaIpaBJICHUI
BOCITUTATEIbHOMN
NeATeTbHOCTH, B  TOM
YHCJIEC B YACTH:
['paxkpanckoro
BOCIIUTAHUS:
JIP6.1
c(hOpMUPOBAHHOCTh
rpakAaHCKOW TMO3UIUHU
oOyuJaromerocs KaK
AKTHBHOTO u
OTBETCTBEHHOI'O0 YJICHA
POCCHICKOTO
00111eCTBA;
JIP6 pacupeHue [IpaxkTrueckue HuddepeHurpoBanHbI
km3HeHHOro ombelta u | JIP6 31, 32, | 3amgrus: # 3a4eT
onbiTa aestenbHocT B | JIP6.8 | 33,34 YcTHBIM onpoc.
MpoLEecce pean3anun Vi1, V2,
OCHOBHEBIX V3,V4
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HaIlpaBJICHUN
BOCITUTATEIbHON
JIeATEeTbHOCTH,
YUCJIE B YACTHU:
MaTpUOTHUYECKOTO
BOCIIUTAHUS:

JIP6.8
c(hOpMUPOBAHHOCTh
POCCUHCKON
rpaXkJ1aHCKOM
UJEHTUYHOCTH,
NaTpUOTHU3MA,
YBaXEHUS K CBOEMY
Hapozy, YyBCTBA
OTBETCTBEHHOCTH MEpe/T
Pongunoii, ropmoctu 3a
CBOM  KpaH, CBOIO
Ponuny, cBoil s3bIK U
KyJlIbTypy, MpOLUIOE U
HACTOsIIEeE
MHOT'OHAIIMOHAJIbHOTO
Hapoaa Poccuu;

B TOM

JIP6 pacuMpeHue
KU3HEHHOTO0 OIbITa U
OTbITa JIEATEIHHOCTH B
IpoLecce  peaau3aluu
OCHOBHBIX
HallpaBJICHUN
BOCIIMTATEIbHON
JeSITEJIbHOCTH,
YHCJIE B YaCTH:
TYXOBHO-
HPABCTBEHHOIO
BOCIIUTAHMUSL:
JIP6.15 oTBeTcCTBEHHOE
OTHOLIEHHE K CBOUM
ponuTensiM U (WUIIN)
JpPYTMM 4JIEHAaM CEMBH,
CO3JaHHUI0 CEMbH Ha
OCHOBE  OCO3HAHHOI'O
NPUHATUSA ~ LEHHOCTEN
CEMEHHOM JKM3HU B
COOTBETCTBUU C
TpaJuLUIMUA  HapoJAOB
Poccuwn;

B TOM

JIP6
JIP6.15

31,

32,

33,34

Vi,

V2,

V3,V4

IIpakTuueckue
3aHSTHUS:
VYceTHbIl onpoc.

JuddepeHnrpoBaHHbI
1 3auer

JIP6 pacipeHue
’KU3HEHHOTO OIBbITa U
OIbITa JIEATENBHOCTH B
nporecce  peanu3alnuu
OCHOBHBIX

JIP6
JIP6.16

31,

32,

33,34

Vi,

Vy2,

V3,4

[IpaxkTrueckue
3aHATHS:
Brinosinenue
TECTOB.
YcTHBIN onpoc.

JuddepeHnnpoBaHHbI
i 3a4er
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HaIlpaBJICHUN
BOCIIUTATEIbHOMN
JIeSTCIIEHOCTH,
qucie B
3CTETUYCCKOIO
BOCITMTAHHUS
JIP6.16  scrermueckoe
OTHOIIGHHE K MUY,
BKJIFOYas ACTETUKY
OblTa, HAy4HOTO |
TEXHHYECKOI0
TBOPYECTBA, CropTa,
TpyJa U OOIIEeCTBEHHBIX
OTHOIIICHUI;

B TOM
qacCTu:

JIP6 pacupenue | JIP6 31, 32, |IIpaktuueckue HuddepenunpoBaHHbl
’)ku3HenHoro omneita u | JIP6.20 | 33, 34 3aHATH: 1 3a4eT
OIbITa JCATEIIBHOCTH B V1, V2, | BeimonHenue

IpoLecce  peaau3aluu V3,4 TECTOB.

OCHOBHBIX YcTHBIN ompoc.
HaIpaBJICHUN

BOCIHUTATEIHHON

JEATETbHOCTH, B TOM

YrCclie B 4aCTH:

(uznyeckoro

BOCIUTAHMUS:

JIP6.20

c(hOpMUPOBAHHOCTh

3/10pOBOTO u

6e3omacHoro  obpasa

JKU3HHU, OTBETCTBEHHOTO

OTHOILIEHUSI K CBOEMY

3/10pOBbIO;

JIP6 pacmmpenue | JIP6.1 | 31, 32, | Ilpaktuueckue HuddepeHunpoBaHHbI
JKM3HEHHOro omeita u | JIP6.26 | 33, 34 3aHATHUS: 1 3a4eT
ONBITa NIEATSIIHPHOCTH B V1, V2, | YcrHblii onpoc.

Impolecce  pealu3anuu V3,4

OCHOBHBIX

HaIlpaBJICHUN

BOCIIUTATEIbHON

JeATETbHOCTH, B TOM

YUCJIe B YaCTHU:

TPYJIOBOTO BOCIIUTAHUS:

JIP6.26 TOTOBHOCTH H

CHOCOOHOCTh K

00pazoBaHUIO u

camMo00pazoBaHUI0  Ha

MPOTSHKEHUU BCEU

KU3HU;

JIP6 pacmupenue | JIP6 31, 32, | llpakTtuueckue JuddepenumpoBanHb
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JKM3HEHHOro omeita u | JIP6.27 | 33, 34 3aHATHUS: 1 3a4er
OIIbITA JIESITCILHOCTH B V1, V2, | Bemoanenune

IpoLecce  peaau3aluu V3,4 TECTOB.

OCHOBHBIX YcrHbIi onpoc.
HaIpaBJICHUN

BOCIIMTATSILHOM

JIeATCIIbHOCTH, B TOM

YHCJie B YaCTH:

IKOJIOTMYECKOTO

BOCIIMTaHUS:

JIP6.27

c(hopMUPOBAHHOCTH

3KOJIOTUYECKOMN

KYJIbTypbl, TOHMMaHHUE

BIIUSIHUS ~ COIIMAJIbHO-

SKOHOMHUYECKUX

MIPOIIECCOB Ha

COCTOSIHUE IPUPOJHOMU

U COLMAILHON Cpeibl,

OCO3HaHHUE

r100aIbHOTO XapakTepa

IKOJIOTHICCKHUX

npo0Jem;

JIP6 pacmupenue | JIP6 31, 32, |Ilpaktuueckue HuddepeHumrpoBanHbI
JkM3HeHHoro omeita u | JIP6.34 | 33, 34 3aHATHS: 1 3a4eT
ONBITa NIEATSIIHPHOCTH B V1, VY2, | Boimonnenue

Ipouecce  peanusanuu V3,V4 TECTOB.

OCHOBHBIX
HaIlpaBJICHUN
BOCITUTATEIbHON
JEATEIIbHOCTH, B TOM
YUCJIE B YACTH,
LIEHHOCTHU Hay4HOI0
[IO3HAHHUS:

JIP6.34 OCO3HaHUE
LIEHHOCTH Hay4HOU
JIeATEIIbHOCTH,
TOTOBHOCTH
OCYLIECTBIIATh
IIPOCKTHYIO u
HCCIIE0BATENIBbCKYIO
JIeATEIbHOCTD
WHIUBHJyAIBHO U B
rpyIIe.

YcrHbIi onpoc.

mem anpedm E€MHbIX
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MP1 ocBoeHHbIe | MP1 31, 32, |llpaktuueckue HuddepeHurpoBaHHbI
00yJaronuMucs YVIII( | 33, 34 3aHATHA: # 3aueT
MEKIIPEIMETHBIE 12,6,7, | V1, V2, | Boimonanenue
MMOHSATHS u | 810,11, V3, V4 TECTOB.
YHUBEpCAJIbHBIE yueOHbIE 14,18,1 VYeTHBII onpoc.
NEUCTBUA 242)1 [IpakTuueckas
(perynsTUBHBIE, VKII pabora.
ITO3HABaTEIIbHBIC, (13,4,5
KOMMYHUKaTHBHbIE); 6,8,0,1
YVITA(1,2,6,7,8,10,11,1 | g)
4,18,19,21 24) YPJ(1,
YKII (1,3,4,5,6,8,9,10) 2,4,6,8,
YP/(1,2,4,6,8,10,16,19,2 | 10,16,1
0 9,20
MP2 cnoco6HOcTh HX | MP2 31, 32, |llpakrtuueckue HuddepeHumrpoBanHbI
HCIIOIb30BaHUS B | YVIIJ( | 33,34 3aHSTHUS: 1 3a4ueT
I03HABATEIbHOMN u| 1267, | V1, V2, | VYcruslii onpoc.
COLIMATIBHOW  TPAKTHKE, 8,10,11, V3,V4
TOTOBHOCTH x| 14181
CaMOCTOSITEILHOMY 342)1
TUTAHUPOBAHUIO 1| yrn
OCYIIIECTBIICHUIO (13,4,5
y4eOHOU JIeSITeNIbHOCTH, 68,91
OpraHu3aluu  y4eOHOro | Q)
COTpyAHHUYECTBA c | VPJ(1,
neJIaroru4yeCKuMu 2,4,6,8,
paboTHUKaMH u | 10,16,1
CBEPCTHUKAMH, x| 920
YYacTUI0O B TIOCTPOCHUU
WHAUBUIYaIbHON
o0Opa3oBarenbHON
TPaeKTOPHH;
YVI1/1(1,2,6,7,8,10,11,1
4,18,19,21 24)
VYK (1,3,4,5,6,8,9,10)
YP/(1,2,4,6,8,10,16,19,2
0
MP3 osinageHue | MP3 31, 32, |lIpaktuueckue JuddepeHurpoBaHHbI
HaBbIKAMH yuebHo- | YVIII( | 33, 34 3aHATUS: 1 3a4er
HCCIIEI0BATENbCKOM, 12,6,7, | V1, V2, | Boinonnenue
MPOEKTHOMN u| 810111 y3 yq TECTOB.
COLIMaIbHOMI 14,18,1 YcTHBIM onpoc.
JIEATEIbHOCTH; 242)1
YVyI1/(1,2,6,7,8,10,11,1 VKJI
4,18,19,21 24) (13,45
VK (1,3,4,5,6,8,9,10) 6.891
VPJI(1,2,4,6,8,10,16,19.2 | o)
0 VP(L,
2,4,6,8,
10,16,1
9,20

npeomemmubix:
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I1P1

c(hOpMUPOBAHHOCTH
3HaHUI O MECTE W POJH
Ouosioru B CHCTEME
HAYYHOTO 3HaHUS;
(byHKIMOHATBLHON
IPaMOTHOCTH  YeJIOBEKa
TUTSE pelnieHus
YKU3HEHHBIX TPo0IeM;
YPJI (EHII) 5

TP 1
YP/I
(EHIT)

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

[IpakTrueckue
3aHATUS:
Brmonnenue
TECTOB.

YerHbiil onpoc.

[IpakTnueckas
paborta

JuddepennmpoBaHHbI
U 3a4eT

[1P2
c(hOpMUPOBAHHOCTH
YMEHUS pacKpbIBaTh
coJepKaHne
OCHOBOITOJIATAIOIIHX
OMOJIOTMYECKHIX
TEPMUHOB W  TIOHSTHIA:
KH3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BH],
MOMYJISIIHSI, YKOCHUCTEMA,
OMOIICHO3, ounocdepa;
MeTab0JIU3M (oOMeH
BEIIIECTB U MPEBpaIllCHUE
SHEPIuHu), roMeocTas
(camoperynsuus),
ounocuHTe3 Oenka,
CTPYKTYpHast
OpTaHU3aIHs KHUBBIX
CUCTEM, JHCKPETHOCTD,
CaMOpPETYJISIIIHS,
CaMOBOCITPOU3BE/ICHNE
(pempozyKitus),
HACJIEICTBEHHOCTD,
W3MEHYHUBOCTb,
HHEPro3aBUCUMOCTH,
poct " pa3BUTHE,
YPOBHEBasi OpraHU3aIus;

VYTIT (EHIT) 11

TP2
VYT
(EHIT)
11

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

[IpakTuueckue
3aHSATHUS:
Brinonnenue
TECTOB.
VYcTHbIl omnpoc.

JudbdepennrpoBaHHbI
i 3a4er

I1P3

c(hOpMUPOBAHHOCTh
YMEHHUS packpbIBaTh
colepKaHue
OCHOBOITOJIararoIux
OMOJIOTUYECKHUX TEOPHUI U
TUIIOTE3: KJICTOYHOM,
XPOMOCOMHOM,
MYTallMOHHOM,
SBOIIOIIMOHHOI,
MIPOUCXOXKICHUS  KU3HU

H 4CJIOBCKA,
VK] (EHIT) 1

TIP3
YK
(EHIT)

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

[IpakTnueckue
3aHATUA:
YcrHbI onpoc.

HuddepenunpoBaHHbI
1 3a4er
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[1P4
c(hopMUPOBAHHOCTH
YMCHHUS pacKpbIBaTh
OCHOBOIOJIAraro1ue
OMOJIOTMYECKUE 3aKOHBI
u 3akoHomepHoctu (I
Mengens, T. Moprana,
H.N. Basunosa, 9.
I'exkens, ®. Mroiuiepa,
K. bspa), rpanumsr ux
MPUMEHUMOCTH K YKUBBIM
CUCTEeMaM;

VYT (EHIT) 1

I1P4
VYT
(EHIT)

31, 32,
33,34
V1, V2,
V3,4

[IpaxkTrueckue
3aHATUS:
Brinosinenue
TECTOB.
YcTHbIM onpoc.

HuddepeHurpoBaHHbI
1 3a4eT

I1P5

pHOOpeTeHHE OIIBITA
MPUMCHCHUS OCHOBHBIX
METOJIOB HAYYHOTO
[TO3HAHUS,
UCTIOJIb3yEMBIX B
Ouoorun: HaOIIOIECHHS
M ONHWCaHUS  YKUBBIX
CUCTEM, TIPOLIECCOB W
SIBIICHUI; OpraHU3alluud 1
IPOBEICHUS
OHOJIOTUYECKOTO
IKCIIEPUMCHTA,
BBIIBWOKEHUS  THIIOTES,
BBISIBJIICHUS 3aBUCHMOCTH
MEXIYy  HCCIEAYEMBIMH
BEJIMYMHAMHU,
00BACHEHHS
MOJTyYEHHBIX
pe3ynbTaToOB u
bopMynupoBaHUs
BBIBOJIOB c
HCIIOJIb30BaHHEM
HAYYHBIX MTOHSATHIA,
TEOPU U 3aKOHOB,

YKJI (EHIT) 3

IIP5
VK]
(EHIT)

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

[IpakTueckue
3aHSATHSL:
Beinonnenue
TECTOB.

YcerHbiil onpoc.

IIpakTrueckas
pabora.

HuddepeHurpoBanHbI
1 3auer

I1P6

c(hOpMUPOBAHHOCTh
YMEHUS BEIJIENATH
CYIIICCTBEHHBIC MTPU3HAKH
BHPYCOB, KJIETOK
NPOKapUOT M DYKApHOT;
OJIHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX
OpraHUu3MOB, BHJIOB,
OMOreoICHO30B u
9KOCHUCTEM; 0COOEHHOCTH
MIPOLIECCOB oOMeHa
BEIIECTB U MPEBPALICHHSI

I1P6
YP]I
(EHIT)

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

[IpaxkTrueckue
3aHATUS:
YcTHBIM onpoc.

HuddepenunpoBaHHbI
U 3a4er
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SHECpPTrUn B KIICTKC,

dboTocuHTE3A,
MJIACTUYECKOTO u
SHEPTreTUYECKOTO
oOMeHa, XEMOCHHTE3a,
MHTO3a, MeHo3a,
OTUIOJIOTBOPEHUSI,
pa3BUTHS u
Pa3MHOXKEHUS,
WHIUBHTyaJIbHOTO
pa3BUTHUSA OpraHmsma
(oHTOTEHE3a), OOPHOBI 32
CyILIECTBOBaHUE,
€CTEeCTBEHHOT0  0TOOpa,
BUJ1000pa30BaHuUs,
MIPUCTIOCOOICHHOCTH
OpraHu3MOB K  cpefe
oburanus, BIIVSTHHS
KOMIIOHEHTOB
AKOCHCTEM,
AHTPOIIOTEHHBIX
H3MEHCHHI B
9KOCHCTEMaX CBOCH

MECTHOCTH, KPYrOBOpOTa
BEILECTB U MPEBPAIICHUE
SHEepruu B Ouocdepe;

YPJ (EHID) 3

I1P7 I1P7 31, 32, | lIpaktuueckue JuddepeHurpoBaHHbI
c(hopMUPOBAHHOCTH YVIIJ | 33,34 3aHATHSA. Y CTHBl | U 3a4eT

yYMEHUs npumensarts | (EHIT) | V1, VY2, | iiompoc.

TIOJTyYEeHHBIC 3HAHUS Ui | 6 V3,V4

00BACHEHHS
OMOJIOrTYECKHX
IPOLECCOB U SIBJICHUMH,
IS TIPUHSTHS
IIPAaKTHYECKUX pELICHUI
B IIOBCEIHEBHOM JKM3HHU C
IIEJIBIO oOecreyeHus
0e30ImacHOCTH CBOETO
3JI0POBbSI U 37I0POBBS
OKPYKAFOIINX TIOZIEH,
COOJIO/IEHHST  3JI0POBOTO
o0paza KH3HH, HOPM
IrPaMOTHOTO TIOBEJICHUS B
OKpY’Karollen
MPUPOAHOMN cpene;
MMOHUMaHue
HEOOXOINMOCTH
HCIIOJIb30BaHUS
JOCTHIKEHUH
COBPEMEHHOW OHOIOTHH
1 OHOTEXHOIOTHH IS
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palMOHAIBHOTO
MPUPOJOTNIOIB30BAHMS;

VYT (EHIT) 6

I1P8 I1P8 31, 32, |IIpaktuueckue JuddepennmrpoBaHHbI
c(hOpMUPOBAHHOCTH YVIIJ | 33,34 3aHATHS: U 3a4eT
yMEHUS pemats | (EHIT) | V1, VY2, | Bemonnenue
ouojsioruueckne 3amaud, | 13, V3,V4 TECTOB.

COCTaBIIATh YK YerHbiil onpoc.
reHotunuueckue cxemsl | (EHIT) [IpakTnueckas
CKpEITUBaHUS IS | 2 pabora.

pa3HbIX TUTIOB

HACJIEJIOBAHUS

MPU3HAKOB y

OpPraHU3MOB, COCTABJISATH

CXEMBI nepeHoca

BEIIECTB U DJHEPruu B

HKOCUCTEMAX (uenu

MUTaHMUS, MUIIECBbIC

CEeTH);

YVIIA (EHIT) 13

YK/ (EHII) 2

I1P9 I1P9 [IpakTueckue HuddepeHumrpoBanHbI
c(hOpMUPOBAHHOCTh yvig | 31, 32, | 3ausAtus: 1 3auer
yMEHUI kputnuecku | (EHID) | 33, 34 YcTHBII onpoc.

orieHuBaTh MH(popManuto | 18, Vi1, V2,

OHOJIOTHYECKOTO VP] V3,V4

COJIepXKaHus, (EHIT)

BKJTIOYAKOITYIO 1

MICEBJOHAYYHbIE 3HAHUSA

u3 Pa3IMYHBIX

UCTOYHUKOB  (cpeacTBa
MaccoBOM HMH(pOpMaIH,
HAyYHO-TIOMYJISIPHBIE
MaTepuaibl);
UHTEPIPETHPOBATH
ITHYECKHE ACTIEKTHI
COBPEMEHHBIX
HCCIIEN0BAHUI B
Ouonoruu,  MeAMIIUHE,
OHMOTEXHOJIOTHH;
paccMaTpuBaTh
r06anbHbIe
HKOJIOTHYECKUE
POOIIEMBI
COBPEMEHHOCTH,
dbopMupoBaTh o
OTHOIIEHHIO K  HHUM
COOCTBEHHYIO TIO3HUIINIO;
YVILJ (EHIT) 18

YP/I (EHIT) 1
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I1P10
c(hOpMUPOBAHHOCTH
YMEHHH CO03/1aBaTh
COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE
COOOIIEHUsI Ha OCHOBE
OMOJIOTHYECKOM
uHpopManun u3
HECKOJIbKUX UCTOYHHKOB,
rPaMOTHO HCIOJIb30BaTh
MOHATUIUHBIN amnrapar
OMOJIOTHH.

VVYIIJI (EHI) 18

TIP10
VYT
(EHIT)
18

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

[IpakTrueckue
3aHSATHUS:
YcrHbIi onpoc.

JuddepennmpoBaHHbI
U 3a4eT
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