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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOM JTACIHUIIJINHBI
C00.02.03 buoJorus

1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI

[Iporpamma y4eOHOW JUCUUIUIMHBI SIBJIIETCA YacThlO 00pa30BaTEIbHON
IpOrpamMMbl TOATOTOBKHU CHELMAIMCTOB CPEIHETO 3B€HA B cOOTBETCTBUU ¢ PI'OC
no cneupanpHoctd CIIO  19.02.11 TexHonorusd NPOAYKTOB MHUTAHUS W3
pAaCTUTENIBHOTO  ChIpbS, YKpynHEHHas rpynna cneunaidsbHoctet  19.00.00
[TpoMbliIeHHAs SKOIOTUS U OMOTEXHOJIOTUH.

1.2. MecTo y4eOHOI JUCUUILINHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl:
JUCHUIUIMHA BXOAMT B MOpOQUIbHBIE JUCHUIUIMHBI  00IIe00pa3oBaTeIbHOM
MOJTOTOBKH.

1.3. eau u 3a7a4u y4eOHOM AUCUMILIMHBI — TPeO0OBaHUSA K pe3yabTaraM
OCBOCHUSA YU4eOHOU TMCHUIIIUHBI:

Henp nucuurnnunbl «buonorus»: GopmMupoBaHue y 00y4arOlIUXCS CHUCTEMBbI
3HAHUU O PA3JIUYHBIX YPOBHSX KU3HU CO 3HAHWEM COBPEMEHHBIX NPEICTABICHUN
0 >KMBOM TNPHUPOJE, HABBIKOB MO MPOBEACHHUIO OMOJIOTMYECKUX HUCCIEIOBAHUN C
COOJIIOICHUEM 3TUYECKHX HOPM, apryMEHTHUPOBAHHOW JIMYHOCTHOW MO3MIIMHU TIO
OepeXKHOMY OTHOIIEHHIO K OKPYKaroIIen cperie.

B pesynbrare ocBoeHHs y4eOHOM IUCUUIUIMHBI OOYyYaroUIUiiCs JOJKEH
yMeTb:
VY1 - packpsIBaTh coicpKaHHE OCHOBOIIOJIAralOINX OMOJOTHYECKUX TEPMUHOB
W TIOHATUW: KHU3Hb, KJIE€TKa, TKaHb, OpraH, OPraHWU3M, BUJ, MOMYJAIUS,
’KOcHUCTEMA, OMOLIeHO3, Ouochepa; Metabou3M (0OOMEH BEIIECTB U MPEBpaICHUE
JHEpruM), ToMeocTa3d (caMoperyidnus), OuOCHMHTE3 Oelka, CTPYKTypHas
OpraHu3aIHs KHUBBIX CHCTEM, JTUCKPETHOCTD, CaMOPETYJIALNS,
CaMOBOCIIPOM3BENIEHUE  (PENpOAYKIHMsI), HACIEACTBEHHOCTh, HM3MEHYHMBOCTH,
HHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE, YPOBHEBAS OpraHU3AIH;
V2 - packpbIBaTh COJIEpKAHUE OCHOBOIOJIATAOIIUX OUOJOTUUECKUX TEOPUN U

TUIIOTE3: KJIETOYHOMH, XPOMOCOMHOM, MYTAallHOHHOU, ABOJIFOIIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YEIIOBEKA;
VY3 - packpelBaThb OCHOBOIIOJIAralolIie OWOJOTHMYECKHE 3aKOHBI U

3akoHoMepHocTH  (I.Mennens, T.Moprana, H.M.BaBumnoBa, DO.I'ekkens,
®.Mrosnepa, K.bapa), rpanuisl uX NpUMEHUMOCTH K KMBBIM CUCTEMAaM;

V4 - BbIACHATH CYIIECTBEHHbIC MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT;  OJHOKJIETOYHBIX M  MHOTOKJETOYHBIX  OPTraHU3MOB,  BHUJIOB,
OMOTEOIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH IMPOIECCOB OOMEHa BEIIECTB U
MpeBpallleHus] dHEPruu B KIETKe, (POTOCHHTE3a, IUIACTUYECKOro U
APHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS,
Pa3BUTHS U PA3MHOKEHUS, UHIMBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
OOprOBI 32  CYIECTBOBAHME, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUS,
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IPUCIIOCOOTIEHHOCTH OpPraHU3MOB K cpefe OOWTaHUs, BIMSHUS KOMIIOHEHTOB
DKOCUCTEM, AHTPOIIOI€HHBIX HW3MEHEHUI B SKOCHCTEMAX CBOEH MECTHOCTH,
KpPYroBOpOTa BELIECTB U MPEBpaIllEHUE 3HEPTUn B brocdepe;

Y5 - OpuUMEHATh TOJMy4YeHHBIE 3HAHUS JUIsI OOBICHEHHS OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKpPYXAaIOLIUX JIOACH, COOMIOAEHUS 310pOBOro 00pa3a *KU3HH, HOPM I'PaMOTHOTO
NOBEJICHUSI B OKpY’Kalolled NPUPOIHON cpee; MOHMMAaHHWE HEOOXOIUMOCTH
UCIIOJIb30BAaHUSl JTOCTUKEHUM COBPEMEHHOW OWOJIOTMH M OWOTEXHOJIOTUH IS
PalMOHAIBHOTO IPUPOIOIIOIB30BaHUS;

Y6 - NpUMEHATh OCHOBHBIE METOJbl HAyYHOI'O IO3HAHUS, HUCIIOJIb3YEMBIX B
Ouonoruu: HaOJIOJEHUS U OIKCAHUS JKUBBIX CHCTEM, MPOIECCOB W SIBJICHUI;
OpraHM3allMd W TPOBEACHUS OHMOJOTHYECKOIO HKCIEPUMEHTA, BBIIBUKCHMUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU  BEJIMYMHAMH,
OOBSCHEHUS TMOJYYEHHBIX pPE3yJbTaTOB M  (POPMYIHPOBAHUS BBIBOJOB C
VICTIOJIb30BaHNEM HAYYHBIX MIOHITUH, TEOPUM U 3aKOHOB;

VY7 - pemarh OUOJOTUYECKHE 3aJ]a4d, COCTABIISATH T'€HOTHUIIUYECKUE CXEMBbI
CKpEIIMBaHUs JUIsl pPa3HbIX THUIOB HACJEIOBAaHUSA IPU3HAKOB Yy OPraHU3MOB,
COCTABJISITh CXEMBI MIEPEHOCA BEUIECTB M HEPTUU B KOCHCTEMaxX (LENu MUTaHUS,
MUILEBBIC CETH);

Y8 - KpuTHUECKH OLEHUBATh WH(OPMALKIO OMOJIOTMYECKOIrO COJAEpKaHUs,
BKJIFOYAIOUIYIO IICEBJOHAYYHBIC 3HAHMS W3 Pa3IMUHBIX MCTOYHHMKOB (CpeACTBa
MaccoBOM HMH(OpMalMK, HayYHO-NOMYJISIPHbIE MaTepUajbl); MUHTEPIPETUPOBATH
TUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B OHOJOTMH, MEAULMHE,
OMOTEXHOJIOTUH; paccMaTpuBaTh  IJIOOAJIBHBIE  SKOJOTMYECKHE  MPOOIeMbl
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

VY9 - co3naBath COOCTBEHHBIC MTUCHMEHHBIE U YCTHBIE COOOIIEHUS] Ha OCHOBE
Ovonornyeckod uWHGOpPMAMM U3  HECKOJbKUX  HMCTOYHUKOB, TI'PAMOTHO
WCII0JIb30BaTh MOHATUITHBIN arnmapaT OMOJIOTHY;
3HATH:

31 - 0 MecTe 1 posiid OMOJIOTHH B CUCTEME HAYYHOI'O 3HaHUS; (DYHKIIMOHATIBLHOM
I'PaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS AKU3HEHHBIX MPOOJIEM.

OcBoenue cojepxaHusi ydeOHOW mucruruinHbl «buonorus» obecrneunBaer
JOCTUKEHUE CTYJEHTAMH CIIEIYIOIINUX PE3YIbTATOB:
JUYHOCHHbIE: TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOSITEJIbHOCTH H
CaMOONPEAEIICHUIO TPAKIAHCKOTO BOCHUTAHUS
TPYAOBOI0 BOCIIUTAHMS:
TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;
FOTOBHOCTh K AKTUBHOM JEATEIBHOCTM TEXHOJOTMYECKOM W COLIMAJIbHOM
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHSTH TaKyIO JESTEIbHOCTD;
MHTEPEC K pa3IUYHbIM chepam NpodhecCuOHATBHOM 1eATeTbHOCTH;
IKOJIOTHYECKOTr0 BOCTIUTAHMSI:
c(hOPMHUPOBAHHOCTh AKOJOTMYECKON KYJIbTYpbl, IOHUMAaHWE BIUSHUS
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COIIMAJIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPUPOJHOM M COLMAIBbHON
CpeIlbl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHIECKUX MPoOIeM;

IUIAHUPOBAaHWE M OCYLIECTBJICHUE JICWCTBHM B OKPYXAIOIIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

AKTUBHOE HEIPUATHE NEUCTBUN, IPUHOCAIIUX BPE OKPYKAIOLIEH Cpele;

YMEHHE NPOTHO3UPOBATH HEOIATrONPHUATHBIE SKOJOTHYECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUM, PEIOTBPAIIATh HX;

pacIIMpEHNE OMbITA ACATEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYpPhl KaK CpEICTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUPA;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISIThH
MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHIWBUAYAIBHO U B TPYIIIIE.

> Memanpeomemmble: OBJIAJICHUE HaBBIKAMU y4eOHO-

HCCIIEIOBATEIBCKOM, MPOECKTHOM U COLIMATIbHOU JIESITETbHOCTH
OBJIa/IeHI e YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMU J€HCTBUSAMM:
Oazoevle 102uyecKue 0eucmeus.:

CaMOCTOSITeNIbHO  (DOpMynIMpOBaTh W aKTyaJM3UpOBaTh  IPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBaTh CYIICCTBCHHBIM TMpHU3HAK WJIM OCHOBAaHMS JJIA CpPaBHCHUS,
KJIacCU(UKAIIUA U 000OIICHHS;

OTIPENICNIATh IIEJU JEATCIbHOCTH, 3aJaBaTh IapaMETpPbl W KPUTEPUH HX
JIOCTHIKEHHS,

BBISBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B  paccMaTpPUBAEMBIX
SBJICHUAX;

BHOCHUTh KOPPEKTHUBBI B  JI€ATEIBHOCTh, OIICHUBAaTh COOTBETCTBHE
PE3YNBTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHMA JIEATCILHOCTH;

pa3BUBATh KPEaTHUBHOE MBIIIICHNE TIPH PEIICHUH )KU3HEHHBIX MPOOIIeM;

bazoesvle ucciedosamenbekue 0elucmeusl:

BJIAJICTh HaBbIKAMU y4eOHO-HCCIIeI0BATEIHCKON u MIPOECKTHOMN
NeSATeIIbHOCTH, HaBBIKAMH pa3peIieHus mpooiieMm;

BBISBJISITh TIPUYHMHHO-CJICACTBCHHBIC CBS3M U aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIS JIOKa3aTelIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUU PEIICHHUSI;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJAC pEIICHHUs] 3aJayd  pPe3yibTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MCHEHUE B HOBBIX
YCIIOBHSIX;

YMETh TMEPEHOCUTh 3HAHHWS B TO3HABATEIBHYIO M IPAKTUYCCKYIO O0JIacCTH
JKU3HEIEITEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UCH, NTPEIaraTh OpUTrHHAIBHBIC TOAXOABI U PEIICHHUS,




paboma ¢ unopmayuei.

BJIAJICTh HABBIKAMH MMOTY4YEHUS WH(POPMAIIUU U3 KCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATENILHO  OCYIIECTBJIATh  IOWCK, aHalu3, CHUCTEMaTH3aIluilo |
WHTEPIPETANNIO NHHOPMAIIMH PA3INIHBIX BUIOB U (HOPM MPEACTABICHUS;

co3JaBaTh TEKCThI B pa3IMYHBIX QopMarax ¢ Y4ETOM Ha3HAYCHHUS
uHQOpMaAIMU W TICJICBOM  ayJUTOPHH, BBIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS W BU3yaJIN3alliH;

OLICHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh MH(OpMAIUHU, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

UCIOJIb30BaTh  CpPeACTBa MHGOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3alad  Cc coOMofeHrueM TpeOOBaHUN JProHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TMPaBOBBIX U  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

BIIQZICTh ~ HaBBIKAMHU  pACMO3HABaHWS W 3alUThl  WHGOpPMAIIHH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH;

coemecmuas 0esimenbHOCHb.

MMOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBHIyTBHOU
padoThI;

MPUHUMATh IIEIM  COBMECTHOH  JICATEILHOCTH, OPTaHU30BBIBATH W
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTHUKEHHUIO: COCTaBIISATh IUJIAaH JCHCTBUH,
pacmpeienaTh Pojdd C Y4EeTOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

OCYIIECTBJISITh TO3UTHBHOE CTpPATETHMYECKOe TOBEICHUE B Pa3IUYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh MHUIIMATHBHBIM;

npunamue ceos u opyaux arooel.

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX JIIOJICH TPU aHAJIN3E PE3yIbTaTOB
NEeATETbHOCTH;

MIPU3HABATh CBOEC MPABO U MIPABO JIPYTHUX JIFOJICH HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHMMATh MHUP C TTO3UIIMH JPYTOTO YeI0BEKa.

TexXHHUK-TEXHOJIOT JOHKEH 001a1aTh OOIUMH KOMIIETSHITUSIMU:

OK O0I. BseiOupats cnocoObl pemieHuss 3amad  npodeccHoHaTBHOM
NESATEeTLHOCTH PUMEHUTETFHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. MHcnonb3oBaThb COBPEMEHHBIE CpPEACTBA IIOMCKA, aHaiu3a U
WHTepHpeTanuu nHhopMaru, 1 THHOPMAITMOHHBIE TEXHOJIOTUH JIJISI BHITTOTHEHUS
3a7a4 Mpo(eccruoHaIbHOM e TEIbHOCTH.

OK 04. DddextrBHO B3aUMOJEHCTBOBaTh U palbOTaTh B KOJUICKTUBE U
KOMaH/I€e.

OK 07. ConelicTBOBaTh COXPaHEHUIO OKpY’KaroLen cpenbl,
pecypcocOepeKeHNI0, TPUMEHSATh 3HAHUST 00 M3MEHEHUU KJIMMAaTa, MPUHIUIIBI
OCpEeXIIMBOTO MPOU3BOACTBA, HA(P(HEKTUBHO ACHCTBOBaTh B UPE3BBIUAMHBIX
CUTYyaIUsIX.



1.4. PexomenayemMoe KOJIMYECTBO YaCOB HAa OCBOCHHE NMPOrpamMMbl y4eOHOM
AUCUMIIMHBI:
MaKCHUMaJbHOU yueOHOU Harpy3ku oOydatomerocs 132 gaca, B TOM 4ucie:
00s13aTeNbHON ayANTOPHOM yueOHON Harpy3ku oOydaromierocs: 106 qacos.

2. CTPYKTYPA U COAEP KAHUE YUEBHOU JUCHUITJINHBI
2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHO padoThI

Buj yueOHoi1 padoThI O0bem yacoB
MakcumanbHas yyeOHass Harpys3ka (Bcero) 132
Oobs3aTesbHAsI AYyIUTOPHAA y4eOHasi HArpy3ka (Bcero) 106
B TOM YHCJIE!
J1a00paTOpHBIC PAOOTHI 4
MPAKTUYECKHUE 3aHATUS 24

KOHTPOJIbHBIE pa0OThI

KypcoBas pabota (npoekr) (eciu npedycmomperno)

Koncynpranmmn 8
CamocrosiTejibHasi paboTa o0yuyaruierocs (Bcero) 0
B TOM YHCJIE:

camMocCTosITeNIbHasl pPaboTa HaJl KypCcOBOM paboToii (TPOEKTOM) (eciu
npeoycCmMompeHo)
IIpomexyTOo4Has1 arrecTanus 18

1 cem. — KOHTp. paod.,

Hmoeosas ammecmayus 6 popme (ykazams) 2 COM. - SK3AMEH




2.2. TemaTuveckuil IJIaH U coaep:kanme yueoHnou qucuunanubl CO0.02.03 buosorus

HaumenoBaHue pa3jiesioB u Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble padoThI U MPAKTHYECKHE Oo0bem YpoBeHb
TeM 3aHAITHS, CAMOCTOSITEIbHAsA paboTa 00y4yaomuxcs, KypcoBasi pabora (IIpoeKT) 4acos OCBOCHMA
(eciu npedycmompenvt)
1 2 3 4
Pa3nea 1. Kierka - CTpYKTYPHO-()YHKIMOHAJIbHAS €IMHHUIIA }KUBOT'0
Tema 1.1. buojsorus kak | Coaep:kaHue y4eOHOro Mmarepuajia
HayKa. O6mas | OObeKT U3ydeHus: OMONIOTUN — >KUBas npupoxa. [Ipu3HaKy >KMBBIX OPraHU3MOB U UX 2 1
XaPaKTePUCTHKA KU3HHU MHOrooOpa3ue. YpOBHEBas OpraHU3alus >KUBOW MPHUPOABI M SBOMIONUSA. MeTombl
MO3HAHUS >KUBOH mpupoasl. OOmme 3akoHOMepHOCTH Ouonoruu. Mcropus 6uonoruu.
Ponp 6uonoruu B GopMUPOBAaHUU COBPEMEHHON €CTECTBEHHOHAYUYHOIH KapTUHBI MUpa U
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
Tema 1.2. buogoruveckn | Coaep:kanue y4eOHOro Mmarepuajia
BaKHbIE xumMu4eckue | Knetka — ajieMeHTapHas KMBas CHCTEMa M OCHOBHAs CTPYKTYPHO-(QYHKIMOHAJIbHAas 2 1
COCJUHEHHA €MHUIA BCEX XUBBIX OpraHu3MoB. KpaTkas ucTtopusi u3ydeHus: KIETKU. XUMUUYECKUU
cocTaB kJjeTku. Heopranuueckue BemecTBa KJIETKH, UX OMOJOTHYECKas POJIb.
Oprannyeckue BemniecTBa KieTKU. buonornueckue nomumepsl. benku. Ctpykrypa u 2 1
byHKIMHM 0enKoBON MoJIeKybl. DepMeHTHI, IPUHIUN UX ASUCTBHUSL.
VYrneBoasl. buonornyeckue ¢GyHKIUM yriaeBoaoB. Jlunuael. OOmuMN IUIaH CTPOEHUS. 2 1
I'mapoduneHO-ruapOodoOHBIE cBoMcTBa. Kiaccudukanus nununoB. buonornueckue
¢dbyskmn aunuaoB. AT®. Crpoenue monekynbl AT®. buonornyeckue pysnkimu ATO
IIpakTHYeckHe 3aHATHA
Butamunbl 1 OMOJIOTHYECKM AaKTHUBHBIE JOOABKH, WUX 3HAYEHUE B JKU3HU OpraHU3Ma 2 3
4esI0BeKa. [ Mno- u aBUTaMMHO3BI UX MTOCIJIEACTBHUSL.
Tema 1.3. CrpykrypHo- | Coaep:kaHue y4eOHOro MaTepuajia
byHxuuonanbHas Knerounas teopus. OCHOBHBIE NOJIOKEHUS COBPEMEHHOM KJIETOUHOM Teopuu. Twurbl 2 1
opraHu3zanus KJIETOK, | KJIETOK: SyKapuoTHuUecKas U mpokapuoruuyeckas. CTpoeHue KiIeTKH.
CTPYKTYPHO- TpaHcnopT BemlecTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: MAacCHUBHBIH U aKTHBHBIH.
(ynkuuoHajibHbIe GAKTOPLI | DHAOMUTO3: MUHOIKUTO3, (Garomuto3. Dk30muTo3. O00T0YKA WM KIETOYHAS CTEHKA.
HACJIeICTBEHHOCTH CrpykTypa ¥ QyHKIIMHM KJIETOYHON CTEHKM pacTeHHi, rpuboB. BUpychl - HEKJIETOYHbIE

GopMBI XKU3HH W OOJMraTHbIC MapasuThl. CTpOeHWE TPOCTBHIX M CIOXKHBIX BHPYCOB,
perpoBupycoB, 6akrepuodaron. Kuznennsrii ukn JIHK-conepxkammx Bupycos, PHK-
coaepxamnmx BHpycoB, OakTepuodaroB. BUY, renatut denmoseka. baktepuu. OOmas




XapaKTEPUCTHKA.

[MuTomnasma. [Tutockener. OnHomeMOpaHHbIE OpraHouzbl KJICTKU:
supomiazmatudeckas cetb (OIIC), anmapar ['oabIKH, JTU30COMBI, TEPOKCHUCOMBI,
BaKyOJIM PacTUTENIbHBIX KJIeTOK. CTpoeHue n (QyHKIMH OAHOMEMOpPAaHHBIX OPraHOUIOB
kiieTku. Knerounsiii cok. Typrop. [1oinyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHIPUH,
IUTACTH/IBL:  XJIOPOIUIACTBI, XPOMOILJIACThI, JEUKOIUIACThI, UX CTPOEHHE U (DYHKIUH.
SnepHblil anmapaT KJIETKH, cTpoeHure u ¢pyHkuuu. HememOpaHHbIE OpraHOUIbI KICTKU:
prOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH LEeHTp. OpraHoupl IBUKEHUSA: PECHUUKH U
KryTuku. CtpoeHne ¥ PyHKIIMH HeMeMOpaHHbBIX OPraHOU OB KIIETKH

CrpoeHne  XpoMOCOM.  XpPOMOCOMHBIM  HabOp  KJIETOK, TOMOJIOTUYHBIE U
HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMAHBIA WM JUIUTOMIHBIA Habop. HykinenmHoBBIC
kuciotel. JHK wu PHK. Crpoenune HykinemHOBbIX Kuciaor. HykneoTuasl.
Komnnemenrapusle azoructeie ocHoBanus. Crtpykrypa JIHK - nBoliHas crnupans.
Mectonaxoxaenue u 6uonorunueckue pynkuuun JHK. JIHK-skcnmeptuza. Bugst PHK.
®ynkiuu PHK B kneTke

Marpuunbiii cunte3 JIHK - perukanus. [Tpunnunsr perukanuun JIHK. Mexanuszm
perukauu JIHK. Penapauusa JHK (nopennekatuBHasi, noctpeniekatuBHas). Peakuuu
MaTpUYHOIro CUHTe3a. [IpUHIMI KOMIIZIEMEHTAPHOCTH B pEaKLUAX MAaTPUYHOIO CUHTE3A.
JHK u rensl. I'eHeTHUeCKU KO, €ro CBOMCTBA. TpaHCKpHUNIMS - MATPUYHBINA CHHTE3
PHK. Tpancnsauus u e€ stanbl. YcnoBus O6uocunreza Oenka. Ctpoenue T- PHK u
KOAMPOBaHUE aMUHOKHUCIOT. Posb pubocom B OuocHHTE3e Oenka

IlpakTH4eckHne 3aHATHA

CpaBHHTENbHAS XapaKTEPUCTHUKA KIETOK JYKApHOT (pacTHTENIbHOH, >KWBOTHOM,
rpubHOit). Bupychl 1 6akTepuu: CX0JCTBA U pa3IHUUs

Pemenne 3amag Ha OMpPECACIICHUEC MMOCICAOBATCIbHOCTU HYKJICOTUI0B. Pemenne 3amaq Ha
onpeaAcICHUEC NOCJICAOBATCIbHOCTH dMUHOKHCJIIOT B MOJICKYJIC Ocnka.

Tema 1.4. O0OMeH BeniecTs u

npeBpaiieHne
KJIeTKe

IHEPrumn

B

Conep:kaHue y4eGHOr0 MaTepuasa

ACCUMMIISINS U TUCCUMIIISIIAS - JIBE CTOPOHBI MeTabomu3Ma. TUmsl 0OOMEeHa BEIIeCTB:
aBTOTPOGHBIH UM reTepoTpodHBIH, a’dpoOHBII M  aHa’pOOHBIH. DHepreTHyecKoe
obOecnieuenue kietku: npespauieHrne AT® B oOmeHHbIX mporeccax. PepMeHTaTUBHBII
XapakTep peakluil KIeTOYHOr0 MeTaboIn3mMa

[lepBUuHbIl CHHTE3 OpraHMYECKHWX BemiecTB B KkieTke. I[lmactuyeckuit oOmeH.
@dortocuHTe3. XeMOCHHTe3. AHa’pOOHBIH HHEpreTHUecKkuii oOMeH. AHa’poOHbIe
opranu3mbl. bpoxenue, aBTOTpOodHBIA U reTepoTpodHBI THI NMUTAaHUA. AHAa3pOOHBIC
MHUKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTHH. JTanbl YHEPreTHUYECKOro oOMeHa.
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I'mukonn3. bruosornueckoe OKMCICHUE, MITH KIIETOYHOC AbIXaHHe

Tema 1.5. ) Ku3HeHHBIH UKJI
KJeTKH. Muro3. Meiio3s.

Conep:kanue y4eOHOT0 MaTepHuaJia

Knerounsnii nuki, ero nepuoasl u perymsinus. [lepuoast naTepdassl ux 0cOOEHHOCTH.
JuddepeHumanus KIETKH M apecT KJIETOYHOro HMKiIa. JleneHue KIeTKH - MHTO3.
Craguu MuTO3a U Ipoucxozsiue npoueccsl. Kaprokunes u nutokuHes. buosnornueckoe
3HAYEHUE MUTO3A.

Meiio3 - peaykiuonHoe aenenue kiaetku. Ctaguu meitoza. Meio3 - ocCHOBa IMOJIOBOIrO
pasmHoxeHnus. [loBenenue xpomocom B Meriose. Kpoccunrosep. brosornyeckuii cMbici
Mero3a. D dekThl Meiio3a. Meiio3 B JKU3HEHHOM IHKJIC OPTaHU3MOB

Pa3znea 2. Ctpoenue u GyHKIIMU OPraHu3Ma

Tema 2.1. Ctpoenue | Conep:xaHue yueOHOro MaTepuaja

oprasusma Tkanu pacrenuii. Opransl pacTeHHil. 3HAUEHUE OMOPHI, ABUKCHUSI, TUTAHUSI, bIXaHHUS,
TpaHCIIOpTa BCHICCTB, BBIACIICHHA, 3allIMTHI. 3HaueHne IPOABJICHUA Pa3Apa)kKMMOCTU U
perynsuuu

Tema 2.2, ®opmbl | Copepxkanne y4eOHOro MaTepuajia

Pa3MHOKCHUA OPraHu3MoOB

@opMmbl  pa3MHOXKEHHS OpraHu3MoB. becnosioe M monoBoe pa3MHOXKEHHE. Bujel
0ecronoro pa3MHOMKEHUS: MTPOCTOe JeNIeHWE HaJBOE, IOYKOBAHHE, DPAa3MHOKEHHUE
CIIOpaMH, BEreTaTMBHOE pa3MHOXeHHe, (parMeHrtanus, kioHuposanue. IlonoBoe
Pa3MHOXKEHHE.

Coaep:xanue yueOHOT0 MaTepHaJia

I'ameTorene3 y xuBOTHBIX. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.
Omio10TBOPEHUE U YMOPUOHATIFHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. DmMOpuorexnes
(Ha mpumepe naHnernuka). Cragum smOpuoreHeza. PocT W pa3BUTHE KHUBOTHBIX.
[ToctamOpuonanbubiil  mepuon. Ilpsimoe u  Hempsmoe pasButHe. PasButne c
Metamopdo30M Yy  OECMO3BOHOYHBIX M  TO3BOHOYHBIX JKUBOTHBIX. Cramuu
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS Yy JKWUBOTHBIX M 4YenoBeka. Ilepmoasl OHTOTreHE3a
yenoBeka. buonornueckoe crapenue u cmepthb. ['eponronorus. 'ametodur u ciopodur.
Pa3mHOXeHMe 1 pa3BUTHE BOAOpOCiei. Pa3MHOKEHNE U pa3BUTHE CIIOPOBBIX PACTEHUM.
Pa3zmHoxeHuMe U pa3BuTHE ceMeHHbIX pacTeHuid. Poct. [leproibl OHTOTeHE3a pacTeHUI

Tema 2.3. OmnTorenes
sKABOTHBIX, YeJI0BeKa,
pacreHuii

Tema 24. OcHoBHbBIE
NOHATHSA TeHeTHKH.
3akoHOMepHOCTH
HaCJIeOBAHHS "
H3MEHYHMBOCTH.

Conep:kaHue y4eGHOr0 MaTepuasa

['eneTnka Kak Hayka O HACJEACTBEHHOCTHM U W3MEHUMBOCTU OpraHu3MoB. OCHOBHbIE
reHeTH4YecKue IIOHATHSI W CcUMBOJBL. I'eH. I'emorun. ®deHormi. AJUienbHBIE TEHEL
AnbTepHaTUBHbBIE MPU3HAKU. [JOMUHAHTHBIM U pelleCCUBHBIN Mpu3Haku. ['omo3urora u
rerepo3urora. Ywucras  sgmHUA. [uOpuasl.  OCHOBHBIE  METOIbI  TCHETHKU:
TUOPUIOTIOTHYECKHA, ITUTOJIOTHYECKUE, MOJICKYISIPHO-TeHETUYECKUE. 3aKOHOMEPHOCTH
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oOpa3zoBanus ramer. 3akoHbl . Mengens: Monorubpuanoe ckpeuBanue. [IpaBuio
JOMHHHPOBAHUS. 3aKOH €IMHOO0Opa3Hs MEepBOrO MOKOJICHHSA. 3aKOH PpaCIIeTICHUS
IMPU3HAKOB. ]_[I/ITOJIOI‘I/I‘-ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O CKpCIIUMBaHMA. I'mmmoresa
YHUCTOTHl TaMeT. AHAIM3UpYIOLIee CKpelmuBaHue. J(uruOpumHoe ckpemmBanue. 3aKoH
HE3aBUCHUMOI'O HaclleIoBaHUs Ipu3HakoB. llonurnGpuaHoe HacnenOBaHUE U €TO
3akoHOMepHOCTH. 3akoHbl T. Moprana. CrieruieHHOe HaclieIoBaHUE T'€HOB, HapyIICHHE
cleruieHus.. XpOMOCOMHAsl TEOpUsl HACIEICTBEHHOCTH. |'eHeTHueckoe KapTHpPOBAHUE
XxpoMocoM. Mcronp3oBaHHE KPOCCUHTOBEpa JUIl COCTABIECHUS TIE€HETHYECKHX KapT
xpoMocoM. HaciieoBaHre Npu3HAKOB, CIEIUICHHBIX C MTOJIOM

B3aumoneiictBue reHotuna u cpensl npu dopmupoBaHuu (enorumna. M3MeHUHBOCTH
IIpU3HAKOB. KaueCTBEHHbIE W KOJMYECTBEHHBIC IPU3HAKU. BuIpl HM3MEHUYMBOCTHU:
HAacJICACTBCHHAasT M  HEHACJICJCTBCHHas. 3aKOH TOMOJIOTMYECKHX  pSAJOB B
HacnencTBeHHOH — m3MmenumBocTH  (H.M.  BaBunoB). Moaudukannonnas, wiu
deHoTunUYeckass U3MEHYUBOCTb. Poiib cpenbl B MOIUGUKAMOHHONW H3MEHYHUBOCTH.
Hopma peaknum npusHaka. BapuanMoOHHBIA psAx W BapualUMOHHAs KpUBasd.
XapakTepucTuka  MOAM(UKALMOHHOM  M3MeHuMBOCTH.  HacnencTBeHHas, — Wi
FEeHOTUIIMYECKass M3MeH4YMBOCTh. KoMOMHAaTHBHAs W3MEHUYMBOCTb. MyTalnnoOHHAs
U3MEHYMBOCTb. Buapl Myranui: TeHHBIE, XPOMOCOMHBIE, TI'e€HOMHbIE. IlIpuunHbI
BO3HUKHOBEHHMsI MyTallUH

IIpakTHYeckHe 3aHATHA

Pemenne reseTnueckux 3ajad.

Pemenue 3aga4d mo MOI[I/I(l)I/IKaI_[I/IOHHOI\/‘I N3MCHYHNBOCTH.

Tema 2.5. Ceaekuus
OpPraHu3MoB

Coaep:xanue yueOHOT0 MaTepHaJia

Cenekuus Kak Hayka. MeToAbl CEeNeKIMOHHOW paboThl. ['eTepo3nc M ero MpUYMHEIL.
NckyccTBeHHBIM OTOOp: MAacCOBBIM M HMHAMBUAYAIbHBIM. DTanmbl KOMOMHAIIMOHHOW
cenekuuu. CopT, Nopoja, MTaMm

IIpakTnyeckune 3aHATHSA

HToroBasi KOHTpOJIbHAsL pabaTa 3a cCeMecTp

Pa3nea 3. Teopusi 3Bo110unH

Tema 3.1. Bo3HUKHOBeHHE U
pa3BuTHe KU3HHM Ha 3emuie.
Hcropusi  3BOJIOLIMOHHOIO
y4eHHs

Conep:kaHue y4eGHOr0 MaTepuasia

['unore3pl W TeOpUM BO3HUKHOBEHHUs »KU3HM Ha 3emue. Hauano opranumdeckoi
SBOJIFOITUH. TTossBnenme TIEPBBIX KIICTOK.

[lepBble »BONMIOIIMOHHBIE KOHUENUUU. ['panyanucruyeckas 3BOMIOUMOHHAS KOHIIEIIUS
K.b. Jlamapka. JIBwxkymue cwibl 3Bofonud. KpeamwoHn3sM u TpaHCHOPMH3M.
Cucremaruka K. JIunnaes u e€ 3nauenue Juist QOpMUPOBAHMSI UCH YBOJIOIIH
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[TpenmnochUIKM BO3HUKHOBEHHS JapBUHM3MA. DBOJIONUS BUAOB B mpupojne. boprda 3a
cymecTtBoBanue. EcrecTBeHHbli oTOOp. [lMBepreHuys mpu3HaKoB M BHI000pAa30BaHUE.
OcHoBHBbIE TIOJI0KEHUSI CUHTETUYECKOM Teopuu 3Boirounu (CTI). Ponb 3BOIIOLIMOHHON

Tema 3.2. MUKPOIBOJIIOUSA

Conep:kaHue y4eOHOT0 MaTepHuaJia

MUKpOIBOTIONMST ¥ MaKpO3BONIONMSA KakK ATalbl 3BOJIONMOHHOTO  IpOIlecca.
['eHeTnyeckue OCHOBBI 3BOJIOLMU. MyTaluu W KOMOMHAIIMM Kak d3JIE€MEHTApHBIH
IBOJIIOIIMOHHBINA MaTepuat. [Tomymsaus Kak dIeMeHTapHas €IUHUIA SBOJTIOIUH.
JBuxymye cuiabl (GakTopsl) 3BOTIOLMU. MYTalMOHHBIN Ipolecc ¥ KOMOWHATHBHAs
W3MEHYUBOCTb. Murpanus. N3omsus TOITYJISILIHAN: reorpaduyeckas
(mpocTpaHCTBeHHas ), OroIoruueckas (pernpoyKTUBHAs).

EctectBeHHBII 0TOOpP - HampaBisOMUN (akTop BoONKH. bophba 3a cymecTBOBaHME
KaK MEXaHHW3M JIeUCTBUS €CTECTBEHHOTO 0TOOpa B momynsuusx. Bum u ero xpurepuu
(mpusnaku). BunooOpazoBanue Kak pe3yinbTaT MUKPOIBOJIIOINHU

Tema 3.3. Makpo3BoJIIOIUS

Coaep:xanue yue0HOro MaTepHaJia

MakposBomtonusi. @PopMbl U OCHOBHBIE HalpaBieHHs Makpolspomonuu  (A.H.
CeBeproB). Ilytm  goctmxkenuss ~ OMONOTMYECKOro  mporpecca: — apomopdos,
uavoajanTanus, ooimas jaereHepauus. MeToabl H3y4YEHHMs] MaKpO3BOJIIOLUHU. 3aKOH
3apoapieBoro cxojactBa (3akoH K. bopa). buorenernyeckuit 3akon (3. 'ekkensb, O.
Mirosiep). OO01re 3aKOHOMEPHOCTH (TPaBUJIIa) BOJIIOITUH

Tema 3.4. IIpoumcxoxkaenue
YeJ10BEeKA - AHTPOIOTeHe3

Coaep:xxanue yue0HOro MaTepHaJia

AHTpomosiorust - Hayka o 4yenoBeke. CucreMaTnueckoe mojokeHune yenoBeka. CxoIcTBo
YelloBeKa C JKMBOTHBIMU. OTIMYMs 4YeJlOBEKa OT >KUBOTHBIX. [IpsMoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HHM IPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra M BTOpPOH
cUrHanpHOW cucTeMbl. COOTHOIIEHHE OWOJOTMYECKUX W COIUAIBHBIX (aKTOPOB B
AHTPOIOTEHE3E

OcHOBHBIE  CTaguM  aHTpororeHesa. JIpuonurexku - TIpeAKH  4YeJlOBEKa U
4YeJI0BEKOOOpa3HBIX 00e3bsiH. [IpoTOaHTpON - MpEeANIeCTBEHHUK YeI0OBEeKa. APXaHTPOII -
IpeBHemmMK venoBek. [lameoanTtpon - apeBHHil 4yenoBek. HeoanTponm - 4enoBek
COBPEMEHHOTO THIA. JBOJIOIMA COBPEMEHHOIO YETIOBEKA.

Yenoseueckue packl. OCHOBHBIE OOIBIINE PAChl: eBpOIeouIHas (eBpa3uiickas), Herpo-
aBcTpajioniHasl (PKBaTOpUAIbHAs), MOHIOJIOMIHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
MECTO BO3HUKHOBEHHS YENOBEYECKUX pac. ENMHCTBO YEIOBEUECKHUX pac

Pasnea 4. Ikosiorus

Tema 4.1. JxoJjoruveckue
(haxTOpBI M CpPEABI JKU3HH

Conep:kaHnue y4eOHOT0 MaTepHuaJia

Cpe,Z[BI oOUTaHUS OpPraHnu3MoOB: BOJHasdA, HAa3CMHO-BO3AyIlIHAad, IIOYBCHHA,
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BHYTpHUOpraHu3MeHHasi. OHU3UKOXUMHUYECKHUE 0COOCHHOCTH Cpell OOMTaHUSI OPTaHU3MOB.
[TpucniocoOnenusi OpraHu3MoOB K JKM3HU B pa3HbIX cpenax. [IoHsATHE 3KOI0rHYecKoro
daxTopa. Knaccuduxanus sxkonorndeckux pakropos. [Ipasuno munumyma 1O. JInbuxa.
3akoH TonepanTHoctu B. lllendopaa

Tema 4.2. Tlonmyasiumus,
€00011IeCcTBA, YKOCHCTEMBI

Coaep:xanue yueOHOro MaTepuaJia

DKoJjoruyeckas XapakTepUCTHKa BUJA U MOMYJSIIUH. DKOJOrMYecKas HHILIA BHJA.
DKOJIOTMYECKUE XapaKTepUCTUKH nonyssanuu. CoodiecTBa U 3KOCUCTEMBI. brolieno3 u
ero crpykrypa (B.H. CykaueB). CBsi3u Mexay opraHu3mMamMud B OHOIICHO3E.
CTpyKTypHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYIEHThI, KOHCYMEHTBI, PEIYyLICHTHI.
KpyroBopor BemecTB W TMOTOK SHEPrUM B JKOcucTeMme. Tpoduueckue ypOBHH.
AHTpPOTNIOTEHHBIE  SKOCHUCTEMBI. ATPO3KOCHCTEMBbL. OTIMYUS  arpo’KOCHUCTEM  OT
OuoreoreH030B. YpboskocucTeMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM

Tema 4.3. buocdepa -
rJ100aJIbHAas DKOJOrn4YecKas
cHCTEMA

Coaep:xanue yueOHOTro MaTepHaJia

buocdepa - xxuBas obonouka 3emnu. PasButue npencrasienuit o 6uocdepe B Tpyaax
B.U. Bepuaackoro. O6mactu 6uocdepst u €€ coctan. JKuBoe BemecTBo Ouocepsl U ero
byHKIIUN

3aKOHOMEPHOCTH cymiecTBoBaHus 6uocdepbl. OcobeHHOCTH OMochephl Kak rI00aTbHOM
sKocucTeMbl. J[MHamuuyeckoe paBHOBecue B Ouocdepe. PUTMUYHOCTH sBIEHU B
ouochepe. KpyroBopoTsl BemecTB U OWOT€OXMMHUYECKHE ILHKJIBL [ J100abHBIE
HKOJIOTMUYECKHE TIPOOIEMbl COBPEMEHHOCTH U MYTH UX PEIICHUS

HpaKaneCKue 3aHATHUSA:

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33/1a4 Ha ONpENeNIeHHE IUIOLIa M
HAaCaK/ICHWH JUIi BOCIPOM3BOJCTBA KHCIOpoJa B aTMocepe CBOEro pernoHa
IPOKUBAHUS

Tema 4.4. Bausinue
AHTPONOIreHHBIX (PAKTOPOB
Ha Ouochepy

Coaep:xanue yueOHOT0 MaTepHaJia

AHTpOIIOT€HHbIE BO3JEHCTBUS Ha Ouocdepy. 3arpsi3HEHUs Kak BUJ aHTPOIIOI€HHOTO
BO3JICHCTBUS (Xumuueckoe, uzuueckoe, Ouoro2uueckoe, omxoovl NPOU3BOOCMEd U
nompebnenus). AHTpPONOTreHHbIE BO3/AeHcTBUS Ha aTtmochepy. BosgeiicTBus Ha
ruapocepy (3acpsasHenus u ux UCMOYHUKU, uUcmoujeHus 600). BozmehcTBust Ha
mutochepy (Oecpadayusi nousvl, 030elicmeue HaA 2O0pHble NoOpood, Heopa).
AHTpONOreHHbIe BO3JCHCTBUA Ha OMOTHYECKHE COOOIIEeCTBA (reca u pacmumenvHvle
coobuecmaa, HUBOMHbIU MUp)

IIpakTHYeckHe 3aHATHA

Pemenne mpakTHUKO-OPUEHTUPOBAHHBIX  PACUYETHBIX 3aJaHUl MO  COXPaHEHMIO
IIPUPOJIHBIX PECYPCOB CBOETO PETMOHA MPOKUBAHMUS
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Tema 4.5. Bausinne
CONUATIBHO-IKOJIOTHYEeCKHX
(¢akTopoB Ha  310poBbe
yeJioBeKa

Coaep:xanue yueOHOro MaTepHuaJia

310poBbe U ero cocrapistonpe. OakTopbl, MOJOKUTEIFHO U OTPULIATEIILHO BIUSFOLINAE
Ha OpraHu3M 4eloBeKa. BpeaHbie MpuBBIYKY: TOCHEACTBHS U npodminakTuka. [Ipodbaema
TEXHOTCHHBIX BO3JCHUCTBUII HA 3/I0POBbE YeJOBEeKa (JIEKTPOMATrHUTHBIC T0JIs, OBITOBAs
XHUMMHA, M30BITOYHEIE OyMBbI, paguanuvsa U T.H.). AI[aHTaLII/I}I opranu3Ma 4YCJIOBCKAa K
(bakTOpam OKpyKaroIIeil cpeibl. 3alUTHBIC MEXaHU3MbI OpPraHu3Ma 4eIoBeKa. 310POBbE
U paboTOCIOCOOHOCTb.

[Tpunuuner  dopMupoBaHus  3a0poBbecOeperatoniero  mnosefaeHus.  Duszmueckas
aKTUBHOCTb M 3/10poBbe. ['pynnbl 310poBbs. OCHOBBI 3aKkajuBaHusA. buoxumuueckue
aCMeKThl paluoHaNbHOr0 mnHUTaHus. [IpaBuia 0Ge30MacHOr0 HCMOIB30BAaHUS OBITOBBIX
IpuOOpPOB M TEXHUUECKHUX YCTPONCTB

IIpakTH4yecKkue 3aHATHS:

OnpeneneHre HOPM PallMOHAIBHOIO TUTAHMSL.

JlaGopaTopHble padoThI

JlaboparopHas pabora «Bnusame abuormueckux (HaKTOPOB HA dUeIOBEKa (HU3KUE U
BBICOKHE TEMIIEPATYPhl, IYM M T.JI.)»

JlaGopatopHas pabota «Onpenenenue BuTaMuHa C B IpOJyKTax NUTAHUS

Pa3nea 5. Buojiorus B :Ku3Hu

Tema 5.1. BuorexnoJsoruu B
JKM3HHU KaXKI0r0

Coaep:xanue yueOHOro MaTepHaJia

brnorexHoorus kak HayKa W IPOH3BOACTBO. OcHOBHBIE HaIpaBJICHUA COBpGMCHHOfI
6uotexHoimoruu. Mertoapl OuorexHosnoruu. OOBEKTHl OUOTEXHONOTHU. ITHKA
OMOTEXHOJIOTUYECKUX U T€HETUUECKHUX OKCIICPUMCHTOB.

[lpaBuna mnoucka W aHanM3a OMOAPKOJOTMUYECKOM HMHPOPMALUMU U3  Pa3IMYHBIX
UCTOYHUKOB (HayyHas W ydeOHO-Hay4Has JIMUTepaTypa, CpeAcTBa MacCOBOH
uHpopManuu, cetb IHTEpHET U Apyrue)

Tema 5.2. BuorexHoJiornu u
pactenust

Conep:kaHue y4eGHOr0 MaTepuasa

Pa3Butue OMOTEXHOJOTMH C HWCHOJB30BAHUEM pACTCHUN, NPUMEHEHHE IPOIYKTOB
OMOTEXHOJOTMH B KM3HU YEJIOBEKa, MOWCK W aHalu3 WHGOPMalUU M3 Pa3IUYHbIX
UCTOYHUKOB (HayuyHas U YydyeOHO-Hay4yHas JIUTepaTypa, CpEACTBa MAacCOBOM
uHpopmaluu, cetb UHTEpHET U Apyrue)

Pa3zgen 6. Buoskosornueckue

HCCJICJOBAHUA

Tema 6.1. OcHOBHEIE
METOAbI OHMO0IKOJOTrHYECKHX
HccaeI10BaHul

Coaep:xanue yueOHOro MaTepuaJia

Hayunsiit MeTos. MeTo1b1 OM09KOJIOTHYECKUX MCCIICIOBAHUMN: TTOJIEBbIE, Ia0OpaTOPHBIE,
JKCIIEpUMEHTANIbHbIE. MOHUTOPUHI OKPYKAIOLIEH CPEebl: JIOKAJIBHBIN, PETMOHAIBHBIN U
ro0anbHBIM. METOobl TOWCKA, aHaim3a W 00paboTKM HWHGOPMAIMK B Pa3IMYHBIX
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HMCTOYHHMKAX
Tema 6.2. | Conep:kaHue y4eOHOT0 MaTepHUaJia

buoskosnornyeckui IIpakTuyeckoe 3aHsATHE

IKCIIEPUMEHT W3yueHue BOUsIHUS 3aCOJICHHUS IOYBbI XJIOPUIAMHU Ha 3JIaKOBBIE PACTEHUS 2
Koncyapranumn 8
IIpomeskyTOoUHAs aTTecTANMS 18
Bcero 132

Jnst XapaKTepUCTUKH YPOBHS OCBOCHHS YI€OHOTO MaTepHaa HCHOIb3YIOTCS CIEAYIONIHe 0003HAYCHHS:

1. — 03HaKOMUTENBHBIN (Y3HABaHUE paHee H3YYCHHBIX O0BEKTOB, CBOMCTB);

2. — penpoayKTHBHBIN (BBITIOJHEHHE ACATEILHOCTH M0 00pa3ily, HHCTPYKIMH WIIN IO PYKOBOACTBOM)

3. — IPOAYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOSATEIHHOE BHITIOIIHCHUE JACATEIIBHOCTH, PEIICHUE MPOOIEMHBIX 33]1a4)
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3. YCJI0OBUA PEAJIMBAIIUUA ITPOI'PAMMBI JTUCHUITJINHBI

3.1. TpeGoBanuss K
o0ecIeYeHnIo

Ayn.1206 Kabunet Xxumuu

MHHUMAJILHOMY

MAaTEPUAJIBHO-TCXHUICCKOMY

VYuebnas mebOenb Ha 30 OCagOUYHBIX MECT, pabodee MEeCTO IperogaBarelis, J0CKa
MeJIoBasi TPEXCEKIMOHHas-1mT., mKad KHWKHBIA OINT., MOJIKa HaBECHas SIIT.,

CTEHII

WH(GOPMALMOHHBIN- | IIT., IJIaKaTHUI[A-211IT.,

MEpUoOaANICCKaA

CHUCTCMaA

XUMUYECKUX DJIEMEHTOB, TaOJHWIla PACTBOPUMOCTH, pPa3JaTOYHBIM MaTepHasl ¢

KOHCIIEKTaMH JICKIIUM,

Ta0INUIIaMHU,

WJUTIOCTPaLIUSIMU,

dopmynamu,

WHCTPYKI[MOHHBIE KapPThl MPAKTHUUECKUX W JIA0OPATOPHBIX 3aHATHNA, MaTepHaJIbl

TEKyIIEero KOHTPOJIA,
Komnerorep  mpenopmasaTens
MPOEKIIMOHHBIM SKpaHoM Media.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

IlepeyeHb peKOMEeHIYyeMBbIX
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

yueOHBIX

U31aHNUM,

[IpoekTop

MCTOJAUYCCKHUC PCKOMCHAAIMMN II0 PCHICHHUIO 3aia4.

Pentium  ES5300; SANYO ¢

HNuTepHer-pecypcos,

bubauorpaguyeckoe onucaHue M3xaHus

(aBTOp, 3arj1aBUe, BUJ, MECTO U I0J U3JAHUSA, KOJI. CTP.)

OcHoBuas/

JOIIOJIHUTECJ/IbHAaA

JHuTEepaTypa

KHuroo0ecneueHHOCTh

Ko.1-Bo.
IK3. B 0M0.J1.
CIIoI'DY

DJIEKTPOHHBI
e pecypchl

Komecunkos C.M. OOmas Ouosmorus
VYuebnoe nmocodue / Konecuukos C.M1. Mocksa
: KuoPyc, 2021. 287 c. ISBN 978-5-406-
08214-0.

OCH

9EC
BOOK.ru

Komecunkos, Cepreit  Unbuu. Oo6mast
Ouozorus : yuyeOHOe Mmocodue i CTYIAEHTOB
00pa3oBaTeNbHBIX  YUPEXKICHUH  CpellHEero
po¢eCCUOHATBHOTO 00pa3zoBaHUs /
C.M.KonecHukos. 6-¢ u3n., crep. Mocksa :
KnoPyc, 2020. 287 c. : un., tadn. (Cpennee
npodeccuoHaIbHOE 00pa3oBaHKe

OCH

40

Mycradun A.I'., 3axapo B.b. buomorus :
VYuebuuk / Mycrapun A.I'., 3axapos B.b.
Mockga : KuoPyc, 2022. 423 c. ISBN 978-5-
406-09668-0.

OCH

Apsirun, Bnagumup Hukutuua. buonorus :
y4yeOHUK M mpakTHKymM ans cno / B. H.
Apeirun [u ap.] ; monm pemakumerr B. H.
SApeiruna. 2-e uzn. Mocksa @ FOpaiit, 2022.
378 c. (IlpodeccrnonanbHoe oOpa3zoBaHuUE) .
ISBN 978-5-534-09603-3 : 1469.00.

JOIT

Kamenckuii, A A. Buomnorus. O6mmas
o6uosorust 10-11 xmacc : yuebHuk / A. A.
Kamenckmii, E. A. Kpukcynos, B. B.
[Taceunuk. 9-e u3z., crep. MockBa : Jpoda,
2013. 368 c. : mi.

IO

20
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https://book.ru/book/940945
https://book.ru/book/940945
https://book.ru/book/943245
https://book.ru/book/943245
https://urait.ru/bcode/489661
https://urait.ru/bcode/489661

NuTepHeT-pecypcesr:

1. http://ru.wikipedia.org/wiki/ 3arnaBHas crTpaHuna - Bukunenus cBoOogHas
DHITUKITOTIC/THSL.

2. www.sbio.info (Bca Ouonorus. CoBpeMeHHasi OMOJIOTHS, CTaTbU, HOBOCTH,
OubIMoTEeKA).

3. www.biology.ru  (buosoruss B OTKpBITOM KOJUIEIXKE.
AJIEKTPOHHBIN y4eOHUK 110 Ouonoruu, On-line TecTsr).

4. www.kozlenkoa.narod.ru ([yis Tex, KTO y4UTCS caM M YYHUT JAPYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM IIPEIMETam ).

Cailt conmep uT

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMSI YYEBHOM
AN CIUIIJINHBI
KonTposb M omeHka pe3yJbTaTOB OCBOEHUS Y4YE€OHON  JUCHUILIUHBI
OCYILECTBIISIETCA MPENOAABaTeIeM B MPOLECCE MNPOBEACHUS MPAKTUYECKUX
3aHATHI U Ja00paTOPHBIX paboT, OMpPOCca, a TAKKE BHITTOJIHEHUS] 00YYArOIIUMUCS

IIPOCKTOB U HCCHGI[OB&HHﬁ.

PesyabTaThl 00yueHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbl 4 METOAbI KOHTPOJISI U
OlIeHKH pPe3Y/IbTATOB 00y4eHusl

yMeTh:

pPacKphIBaTh COJACP)KaHWE OCHOBOIIOJIATAOIIUX
OMOJIOTHYCCKUX TEPMHUHOB U TIOHSATHMN: >KHU3Hb,
KJIeTKa, TKaHb, OpraH, OpraHW3M, BHJI,
MONYJISAIHUS, dKOcUcTeMa, OHMoleHo3, Ouocdepa;
MeTaboau3M (0OMEH BEIIECTB M IPEBpPAIICHUE
HHEPrun), roMeocTas (camoperynsuus),
OnocuHTe3 Oenka, CTPYKTypHas OpraHu3aius
JKUBBIX CHCTEM, JUCKPETHOCTh, CAaMOPETYJISIINS,

CaMOBOCIIPOU3BECHNE (peniponyKuus),
HaCJIEICTBEHHOCTD, U3MEHYHUBOCTb,
HEPro3aBUCUMOCTb,  POCT W  pPa3BUTHE,

YPOBHEBAsi OpraHn3aIus;

Pa3paboTtka rioccapus
TectupoBaHue

PacKphIBaTh COJEPKAHUE OCHOBOIIOJIATAOIINX
OMOJIOTUYECKUX TEOPUW M TUMOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTaIl[MOHHOM, 3BOJIFOIIMOHHOM,
IIPOMCXOXKIACHHUS KU3HU U YEJIOBEKA,

3arnoiHeHne Ta0JINII
YcTHBIN onpoc

pacKpbIBaTh OCHOBOIOJIararme
OMOJIOTUYECKUE 3aKOHbI M 3aKOHOMEPHOCTH
(I'.Mennens, T.Moprana, H.N.BaBuiiosa,

D.I'exkens, ®.Mromnepa, K.bapa), rpanuisr ux
IPUMEHUMOCTH K KMBBIM CHCTEMaM;

BrimmonHeHME TPaKTHIECKUX
paboT (pelieHue 3a1a4)

BBLIACIIAATE CYHICCTBCHHBLIC IIPHU3HAKH BHPYCOB,
KJICTOK IMPOKAPUOT U IYKAPUOT, OJHOKIICTOUYHBIX
n MHOTI'OKJICTOYHBIX OpPraHu3mMoB, BHUOOB,

TectupoBaHue
BrinonHeHne npakTHIeCcKux
pabot (pemieHue 3a1a4)
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OMOTeoIeHO30B M JIKOCHCTEM; OCOOEHHOCTU
IPOIECCOB OOMEHa BEUIECTB U MPEBPAIICHUS
9HEpPrUH B KJIETKe, (OTOCUHTE3A, TNIACTUIECKOTO
U DHEPreTUYeckoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, M€03a, OIUIOJOTBOPEHHUS, PA3BUTHUS U
Pa3MHOXEHUS, HWHIUBUIYAIBHOIO  pPa3BUTHUSA

opraHu3Ma (oHTOTECHE3A), OOpBHOBI 3a
CYIIICCTBOBAHHE, €CTECTBEHHOTO orbopa,
BUI000pa3oBaHus, IPUCIIOCOOICHHOCTH

OPraHM3MOB K cpele OOWTaHHS, BIIMSHHS
KOMIIOHEHTOB  JKOCHUCTEM,  aHTPOIOICHHBIX
U3MEHEHUH B JKOCHCTEMax CBOEH MECTHOCTH,
KPYroBOpPOTa BEIICCTB M IMPEBPALICHUE YHEPTHH
B Obnocdepe;

3arnoiHeHne Ta0JINII

MIPUMEHSTH MOJTYYCHHBIC 3HAHUS TUTS
OOBbsSICHEHUs  OWOJIOTMYECKUX TMPOIECCOB U
SIBIICHHUM, JJISI IPUHSITHS TIPAKTHICCKUAX PEIICHUN
B IIOBCEIHEBHOU XKU3HU C LIEIBI0 00€CIIeUeHUs
0€30IMaCHOCTH CBOETO 3JI0POBbS M 3JI0POBBS
OKPYKAIOIIUX JIFOACH, COOJIOICHHUS 370pOBOTO
oOpasa >XKHU3HHM, HOpM TPaMOTHOTO ITOBEJCHUS B
OKpY’Karolield MPUPOJHOU cpeje; TMOHUMaHUE
HEOOXOIMMOCTH HCIIOJIL30BAHHUS JTOCTHKECHHUH
COBPEMEHHOU OHMOJIOTMH W OMOTEXHOJIOTHUH IS
pPalOHAJILEHOTO MPUPOAOIIOIb30BaHNS,

Brimonnenue IMPAKTUYCCKHUX U

1a00paTOPHBIX paboT
(peieHue 3amay)

IIPUMEHSTh  OCHOBHBIE  METOJIBI  HAYYHOIO
NO3HAHUS,  HWCMOJb3YEMBIX B  OHMOJOTHU:
HAOJNIOZCHUS M ONMCAHUS JKUBBIX CHCTEM,
IPOLIECCOB W SIBJIEHWW; OpraHu3alud W
OPOBEJCHUST OHOJOTMYECKOr0 SKCIEPUMEHTA,
BBIJIBJKCHUS TUIIOTE3, BBISBICHUS 3aBUCHUMOCTH
MEXK Y UCCIIEyEMBbIMU BEJIMYMHAMU,
OOBSICHEHUs] ~ TOJYYEHHBIX  pPE3yJbTaTOB MU
(dbopMyIMpOBaHUs BBIBOJOB C HCIIOJIb30BAaHHEM
HAYYHBIX [TIOHATUH, TEOPUU U 3aKOHOB;

BrimmorHeHME TPaKTHIECKUX
paboT (pelieHue 3a1a4)

pemath OMOJIOTMYECKHE 3a7adyl, COCTaBIISITh
FEHOTUNMYECKUE CXEMbl CKpEUIMBAHUA A
pa3HbIX THUIIOB HACIEIOBAaHUS MPU3HAKOB ¥
OpPraHu3MOB, COCTaBJISITb CXEMbI TEPEHOCA
BEIIECTB W DJHEPIMM B JKOCHUCcTeMax (LiemH
MATAHMS, TUIEBHIE CETH);

Brimonnenue MPaKTHYCCKHUX

paboT (pelreHue 3aaa4)

KPUTHYECKH OIICHUBATh uH(bOpMaIUIO
OMOJIOTUYECKOTO  COJIEPKaHMS, BKIIOYAIOTYIO
MICEB/IOHAYYHbIE  3HAHUS W3  Pa3JIMYHBIX
HMCTOYHUKOB (CpeJCTBA MAacCOBOM MH(OpManuu,

IToaroroBka yCcTHBIX
COOOIIICHUI 1 MPE3CHTAIIHI
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HAy4YHO-TOIYJISIPHbIE MaTepHabl);
UHTEPHPETUPOBATH ITUYECKUE ACIEKThI
COBPEMEHHBIX HCCJIEAOBaHM B  OWONOrUW,
MEIUIMHE, OHOTEXHOJOIMH; pPaccMaTpUBaTh
rI100aNbHbIC DKOJIOTUYECKHUE poOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIICHUIO K
HUM COOCTBEHHYIO MO3UIIHIO;

cOo31aBaThb cOOCTBEHHBIE NMUChbMEHHBIC U YCTHEIC HOI[I“OTOBK& YCTHEBIX
C006HICHHH Ha OCHOBC OMOIOrNYECKOM COOGmeHHﬁ C HpGSCHTaHHGﬁ
I/IH(I)OpMaHHH N3 HECKOJIBKUX HCTOYHHUKOB,

Pa3paboTtka rioccapus
IpPaMOTHO HMCHOJb30BaTh MOHATUHHBIN ammapar

OHOJIOTHH,

3HATD:

O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO TectupoBanue
3HAHUS, (GYHKIIMOHATBHOM TPaMOTHOCTH

YCJIOBCKA IJIs1 pCIICHUS JKU3HCHHBIX HpO6J’I€M

5. 0OCOBEHHOCTH OCBOEHUSA JUCIUILIAHBI 115
WHBAJINIOB 1 JINI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHA
3JI0POBbSA

OOydenne nHII C OrpaHUMYECHHBIMA BO3MOXXHOCTSIMH 370POBbsSI MPHU
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI HA OCHOBE QJaNTHPOBAHHON  paboueit
OporpaMMbl  C  HCIOJB30BAaHHEM  CICNHMAIbHBIX  METOJOB OOydYeHUs U
TUIAKTHYECKUX  MaTepUaloB, COCTaBJICHHBIX C  y4eTOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO PAa3BUTHS, WHIUBUAYATHHBIX BO3MOXXHOCTEH W COCTOSHUS
3I0POBBS TAKUX OOydYaromuxcs (00y4Jaromierocs).

B mensx ocBoeHust yueOHOM MporpamMmbl JAUCIHHUIUIMHBI WHBAIUJAMUA H
JMILAMH C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710p0Bbsi Kosutemx obecrieunBaer:

JUIS UHBJIUJIOB M JIMI[ C OTPAaHUYEHHBIMU BO3MOXXHOCTSMU 370POBbS IO
3pEHUIO: pa3MEIleHNEe B JOCTYIHBIX AJIi OOy4YarolUXCsl, SBISIOIUXCS CICTbIMU
WM  CIa0OBUIAIIMMHU, MeCTaX HM B aJanTHUPOBaHHOW (opme CIpaBOYHOMN
uHQOpMAIIMU O pACTHCAHUM YYEOHBIX 3aHSATUH; NPUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOIIETO oOyJaromemMycs HEOOXOTUMYIO MTOMOIITb; BBIITYCK
ABTEPHATUBHBIX (POPMATOB METOAUYECKUX MAaTepUaioB (KPYMHBIA MPUDT WM
aynnogansl);

IUIS MHBAJIHMJIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBS IO
CITyXy: HaJJIS)KAITUMHU 3BYKOBBIMH CPEJICTBAMHU BOCTIPOM3BEcHIE HH(pOpMaInu;

IUIS WHBAJIHWIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/0POBBS,
UMEIONINX  HApyIICHWs  OMOPHO-IBUTATENFHOTO  ammapaTa:  BO3MOXHOCTH
OecIpensI TCTBEHHOIO JI0CTyIa 00y4aroluXxcs B yUeOHbIE IOMEIICHUS, TyaleTHbIC
KOMHATHI ¥ IPyTHe MTOMEIICHHS, a TAK)Ke MPeObIBAaHNE B YKa3aHHBIX MIOMEIIEHUSX.
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O0pazoBaHue 00yyaroUMXcs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSAMU 3/I0POBbSI MOKET
ObITh OPraHM30BaHO KaK COBMECTHO C JPYTHMMH OOYYarolIMMHCS, TaK U B
OTJIEJIbHBIX TPYIIIAX WU B OTACIBHBIX OPTaHU3ALMIX.
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