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1. OBIIAS XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbI
OBHIEOBPA3ZOBATEJIBHOU AU CHUIIJIMHBI « BUOJIOT US>

1.1. MecTO IMCUMILIMHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKH
CIEeNMAJINCTOB CPeHero 3BeHa

O6meobpazoBarensHas  auciumnaa  OJ([1.02  buomorust  sBisieTcst
oOs3aTeNIbHONM  0a30BOM  JAUCIUIUIMHONW 00111€00pa30oBaTEIbHOW MPOTpaMMbI B
cootBerctBUM ¢ PI'OC CIIO 1o cnenuaabHOCTH 35.02.01 JlecHoe wu
JIECOMAPKOBOE XO3SMUCTBO.

1.2. HeJII/I H INIAHUPYEMBbIC PE3YJIbTAThlI OCBOCHUA TUCHMUIIJINHBI

1.2.1. Heaun 1ucUNIMHBI

Heanb: GopmupoBaHue y 0OYy4aIOMIMXCS CUCTEMbl 3HAHUW O Pa3IMUHBIX
YPOBHSIX KW3HU CO 3HAHUEM COBPEMEHHBIX MPEACTaBICHUM O >KUBOM MpPHUPOJE,
HaBBIKOB 110 TPOBEACHUIO OHOJOTHMUYECKUX HCCIEIOBAaHUI C COOII0JICHHEM
TUYECKUX HOPM, apryMEHTHPOBAHHOW JIMYHOCTHOW TMO3HIMH IO OEpEeKHOMY
OTHOILICHUIO K OKPY’KAIOIIEH CPEE.

3agaum:

* mnonydeHue (QyHIAMEHTAIBHBIX 3HAHUH O OWOJIOTHYECKUX CHCTEMax
(Knerka, OpranusMm, Ilonynsuus, Bua, Okocucrema); HUCTOPUM  pa3BUTHUSA
COBPEMEHHBIX TPEACTaBICHUM O >XUBOU MPUPOJAE, BBIAAIOIIUXCA OTKPHITHUAX B
OMOJIOTMYECKOM HayKe; poJid OHOJIOTMYECKOW Hayku B (OpPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPa; METOJaX HAy4YHOIO
MO3HAHUS;

* OBJIQJICHUE YMEHUSIMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U
pOJIb OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOMN JESITEIBHOCTH JIIOACH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUH; OMpPEesaTh KUBbIE OOBEKThI B MIPUPOJIC; POBOIUTH
HAOMIOZCHUS 3a DJKOCUCTEMaMU C 1eJIbl0 WX ONUCAaHUS U  BBISIBICHUS
€CTECTBEHHBIX M aHTPOMOTCHHBIX W3MEHEHHI; HaXOAUTh U AaHAJIU3UPOBATH
UH(OPMAITUIO O JKUBBIX 00BEKTAX;
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* pa3BUTHE  I[IO3HABATEIIBHBIX  HMHTEPECOB, HHTEIUICKTYAJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN 00yHaroONIMXCsl B MPOIECCe U3YUYECHHS] OMOJIOTHYECKUX
SBJICHUU; BBIJAOIINXCS JNOCTHKEHUMN ouosoruu, BOLIEIIUX B
OOIIEUETOBEYECKYIO KYJIbTYpPY; CIOXHBIX U MPOTUBOPEUYUBBIX MYTEH pa3BUTHS
COBPEMEHHBIX HAyYHBIX B3IJIS0B, HJEW, TEOpUH, KOHUENUMH, rumore3 (o
CYIIHOCTH U MPOUCXOXKJIECHUH KU3HU, YEIOBEKa) B XOJA€ pabOThI C pa3IUUHBIMU
MCTOYHHUKAMU UH(OpMALIHH;

* BOCHUTaHWe YOEXKIEHHOCTH B HEOOXOJMMOCTH TIO3HAHMS KUBOU
IPUPOJIbI, HEOOXOJWMOCTH PAlMOHAIBLHOTO MPUPOIOINOIb30BaHMS, OEpEeKHOTO
OTHOILIIEHUS K MPUPOJHBIM pecypcaM H OKpyXkarollel cpene, COOCTBEHHOMY
3I0pOBbIO; YBaXXEHUS K MHEHHIO OIIOHEHTa MPHU OOCYXJIEHUU OMOIOIMUECKHUX
npoOJieM;

* HCHOJb30BAHME MPHUOOPETEHHBIX OMOJIOTMUYECKMX 3HAHUW M YMEHUH B
MOBCEJHEBHON MW3HHM JUJI1 OLEHKU [OCJIEICTBUM CBOEH JeATEIbHOCTH (U
JESATEIIbHOCTH JPYTUX JIIOJIeH) 10 OTHOLIEHUIO K OKpY)Karollel cpelie, 310pOBbIO
JOpYTUX JIOJed U COOCTBEHHOMY 3/10pPOBbIO; OOOCHOBAaHHE U COOJIIOIEHUE MEp
npouIakTUKKA ~ 3a00JIeBaHMM, OKa3aHWE TMEepBOM TMOMOIIM TIPU TpaBMax,
co0JII0/IeHHE TPAaBUJI TIOBEJICHUS B IPUPO/IE.

1.2.2. Tlnanupyemblie pe3yabTaTbl OCBOeHHs 0011e00pa3oBaTeIbLHOM
aucuIIMHbI B c0oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Koa n nHaumenoBanme I[lnanupyemble pe3yJbTaThl 0CBOEHHS TUCIUIIJIHHBI
¢hopmupyembIx O6uue JucuunianHapHsele (MpeaMeTHbIE)
KOMIIEeTCHIH i
OK 01. Beibupats B yacTu TpynoBoro BocnuTanus: |- chOpMHPOBATH 3HAHUS O MECTE U
CIOCOOBI pelieH st 3a]]a4 |- TOTOBHOCTh K TPYIY, OCO3HAHWE |poJd  OHWONOTHHM B CUCTEME
npodeccHOoHANTEHON [EHHOCTH MaCTepPCTBA, TPYAOIIO0HE; | €CTECTBEHHBIX HayK, B
JeSITeIbHOCTH - TOTOBHOCTE K  AKTUBHOH | GOPMHUPOBAHUH COBpPEMEHHOH
NPUMEHUTENHHO K JESITEIbHOCTH TEXHOJIOTHYECKON U | €CTECTBEHHOHAYYHOH KapTHHBI
pa3INYHBIM KOHTEKCTaM | COIIMAIBHOM HATpaBIEHHOCTH, | MHpa, B  IO3HAHWU  3aKOHOB
CIOCOOHOCTD WHHULIMUPOBATE, | IPUPOJBI M PELICHUH >KU3HEHHO
IUIaHUPOBAaTh W CAMOCTOSITENIBLHO | BAXKHBIX COLMAIBHO-3TUYECKUX,
BBITIOJTHSTH TAKYIO JCATEIbHOCTH; YKOHOMHUYECKHX, IKOJIOTHUECKUX
- HMHTEpEC K pas3u4HbIM cdepaM | IpodiieM YeIoBeYeCTBa, a TAKKe B
npodeCCHOHANBHON  IEATENLHOCTH, | PELIEHUH BOIPOCOB PALIMOHAIILHOTO
OgnajieHne YHUBEPCATLHBIMU | IPUPOJIOTIONIE30BAHNS; B
y4eOHBIMU MO3HABATENLHBIMH | OPMUPOBAHHUN [EHHOCTHOT'O
JICHCTBUSIMHU: a) 0a30Bble | OTHOIICHUS] K NPHPOJE, OOIIECTBY,
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JoruyeckKue JeiicTBus:

- CaMOCTOSITENHHO (OPMYITUPOBATH
W aKTyallu3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAaTh CYIIECTBEHHBII
MpU3HAK WX  OCHOBAaHWSA IS
CpPaBHEHHUs,  KJIACCUPUKAIMK U
00001IEHN S,

- OMpeAeNsaTh MEeNN NeATeNbHOCTH,
3a/1aBaTh MapaMeTpsl U KPUTEPUHU UX
JIOCTIKCHUS,

- BBIBISITH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B PACCMaTPHUBaEMbIX
SIBJICHUAX

- BHOCHUTH KOPPEKTHUBBI B
JIeSITEIbHOCTb, OIICHUBATh
COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OLICHUBATh PUCKHU HOCJIGILCTBI/Iﬁ
JIeSTEIIbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIUICHNE
NIPY pelIeHUH KU3HEHHBIX IPo0IeM
0) 0a3zoBble HCC/IET0BATEIbLCKHE
AeCTBUSA:

- BJIaACTh HaBbIKaMH y‘-IC6HO'
HCCIIEN0BATEIbCKOH U MPOEKTHOU
NI TEIIbHOCTH, HaBBIKAMU
paspereHus mpooem;
- BBISABJISATH
CJIEJICTBEHHBIE CBSI3H 71
aKTyalln3UpPOBATh 3azavy,
BbIABHUI'aTb THUIOTE3Yy €€ PCHICHUA,
HaXOJWTb apryMeHThl JUTST
JTIOKa3aTelIbCTBA CBOMX
YTBEPKJICHUH, 3a]]aBaTh IapamMeTpbl
Y KPUTEPUH PELICHUS,

- aHaJIW3UpOBaTh TOJYYCHHBIE B
XOJIe PEIIeHHs 3aJadu Pe3yJbTaThI,
KPHUTUYCCKU OLICHUBAThb Hux
JIOCTOBEPHOCTb, MTPOrHO3UPOBATh
W3MEHEHHUE B HOBBIX YCIOBHSIX;

- YMCTb IMNECPECHOCUTH 3HAHUA B
IO3HABATCIIbHYIO W MPAaKTUYCCKYIO
00nacTH KU3HEACATEIBHOCTH;

- yMeThb HHTETPUPOBATH 3HAHUA U3

MIPUYHHHO-

Pa3HBIX IPEAMETHBIX 00IacTeil;
- BBABUTaTh  HOBBIE  WJEW,
npeasiaraTh OpHUTHHAJIbHbIE

MOJIXOJIbI ¥ PELICHUS;

YeJIOBEKY; O BKIAJC POCCHUICKHX U
3apyOeXKHBIX YYEHBIX - OHWOJIOTOB B

pa3BUTHE OmoJIoTHY;
(YHKITMOHAITBHOHN IpaMOTHOCTH
YeNoBeKa JUIS PEUICHHUS )KU3HEHHBIX
mpo0JeMm,

- yMeThb  BIQACTh  CUCTEMOU
OMOJIOTMYECKUX 3HAaHWH, KOTOpas
BKITIOYACT: OCHOBOTIOJIArAfOIIUE

OMOJOTHYECKHE TEPMUHBI U TIOHATHUS
(Ku3HB, KJIETKA, TKaHb, OpPTraH,
OpraHu3M, BH]I, MO JISALIHS,
sKocHcTeMa, OHoleHo3, Ouocdepa;
MeTaboJIM3M, TOMEOCTa3, KIICTOYHBIN
UMMYHHUTET, OHOcHHTE3  Oelka,
OHMOITOTUMEDHI, JTUCKPETHOCTb,
caMoperyidanus,
CaMOBOCIIPOU3BE/ICHHE,
HACJIEICTBEHHOCTh, HM3MEHUYHUBOCTb,
SHEPro3aBUCUMOCTb, poct u
pa3BUTHUE); OMOJIOTMYCCKUE TCOPHH:
kierouHass teopusa T. IIBanna, M

meiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummyHuteta II.  Opmux, WM.

MeuyHHKOBa, XPOMOCOMHAasl TEOpHs
HacneacreeHHoct T.  Moprana,
3aKOH 3apojbliieBoro cxoxacrsa K.
bapa, »sBomonumonnas Tteopus Y.
[apBuHa, cHHTeTHYeCKas Teopus
9BOJIIOLIMU, TEOpUs AaHTPOIOIeHe3a
Y. JlapBuHa; Teopus OHOreoreHo03a

B.H. CyxkauéBa; yuenns H.I.
Basunosa - 0 IlenTpax
MHOTO00pa3usi M TPOUCXOKACHUS
KYJIbTYPHBIX pacTeHul, A.H.
CeBepuoBa - O OyTIX H©
HaIPaBIEHUSIX 9BOJIIOIUH,

B.U.Bepnanckoro - o Owuocdepe;
3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
HEepPBOr0 IOKOJIECHUS, PACIICINICHUS]

MIPU3HAKOB, HE3aBHCHUMOT'0
HaCJIeIOBaHUS MIPU3HAKOB I.
Mennens, CIICTIJIEHHOT O
HacJIe0BaHMS MIPU3HAKOB u
HapylleHusT  CUEIUICHUS  T'€HOB

T.Moprana; roMOJIOTHYECKUX PSIIOB
B HACJEICTBEHHOM W3MEHUYHNBOCTU
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- CIOCOOHOCTh UX ucronb3oBaHus B | H.J. BaBuioBa, TE€HETHYECKOTO

MOo3HaBaTeNIbHOW MW coluaidbHOM | paBHOBecus Jhx. Xapau u B.

MpaKTUKE Baitnbepra; 3apOJIbIIIIEBOTO
CXOJICTBa K. bapa,
OMOTEHETHYECKOTO 3aK0HA 2.
I'exkens, ®. Mrosutepa); MPUHITAIIBT
(4UCTOTHI ramer,
KOMIUIEMEHTapHOCTH);

mpasmwia (MuaEMyma FO. JInOmxa,
SKOJIOTHYECKOW THUPaMUABI YHCEIL,
OroMacchl ¥ SHEpPIUn);

runore3bl  (koamepBatHod — A.U.
OmnapuHa, MepBUYHOTO OyibpoHA JIK.
Xonneitna, mukpochep C. Dokca,
pubosuma T. Yek);

- chopMHpOBaTH
PacKpbIBaTh
OCHOBOIIOJIAraloIIuX
OMOJIOTUYECKUX TEOPHH W THUIIOTE3:
KJIETOYHOMH, XPOMOCOMHOM,
MYTallMOHHOM, JBOJIFOIITMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIIOBEKA;
BIIaJICHUEC CHCTEMOH 3HaHHMH 00
OCHOBHBIX  METOJIaX  HAy4YHOT'O
MMO3HAHUS, HCIIOJIb3YEMBIX B
OHOJIOTHYECKUX HCCIIETOBAHUIX
JKUBBIX OOBEKTOB H  JKOCHCTEM
(omucaHue, U3MEPEHUE, POBEICHUE
HaOIIOACHMH ), criocobamu
BBISIBJICHUS u OILICHKU
aHTPONOI'CHHBIX  WM3MCHEHUH B
MIPHUPOJIE;

- chopMHpOBaThH YMEHHS
PacKpbIBaTh OCHOBOITOJIAraroIne
OHOJIOTMUECKHE 3aKOHBI u
3akoHomepHoctu (I'. Mennmens, T.
Moprana, H.W. Basunoa, 3.
Iexkens, ®@. Mromiepa, K. bapa),
TpaHUIBI WX TPUMEHUMOCTH K
JKHBBIM CHCTEMAaM;

- YMETh BBIJEIISTh
CYILIECTBCHHBIE NMPU3HAKU: CTPOCHUS

YMEHHUSI
coJiepKaHue

BUPYCOB, KJIETOK NPOKapuoT U
9YKapHOT; OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpTaHU3MOB,

BHUJIOB, OMOTEOILCHO30B, SKOCHCTEM
n Ouocdepsl; CTPOCHUS OPraHOB U
CHCTEM OpraHoB pacTeHui,
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JKUBOTHBIX, YEJOBEKa; HPOIECCOB
KHU3HEACATEITHPHOCTH, MPOTEKAOIITIX
B OpraHm3Max pacTeHHi, KUBOTHBIX

u YEIIOBEKA; OMOJIOTHYECKUX
MPOIIECCOB: obMeHa BEIIIECTB
(meTabonmm3M), wHPOpMAIUK U

MPEBpAICHUsT SHEPTHH, OpPOKCHHUS,
aBTOTPO(HOTO M TeTepOTPOGHOro
TUTIOB TUTaHUWs, (HOTOCUHTE3a U

XeMOCHHTe3a, MHUTO3a, MeHo3a,
raMeToreHesa, sMOpuorenesa,
MOCT3MOPHOHAIBHOTO pa3BuUTHS,
PasMHOXKEHUS,  MHAMBUIYAJIBHOTO

pasBUTHsL OpraHuM3Ma (OHTOTEHE3a),
B3aUMO/JICHCTBUS T€HOB, I'€TEPO3UCA;
JIEHCTBUI HMCKYCCTBEHHOTO OTOOpAa,
CTaOMITU3UPYIOIIETO, JBMKYIIETO MU

pa3phIBAOIICTO €CTECTBEHHOT'O
otbopa; aJITOMAaTPHYECKOTO |
CHMIIATPUIECKOTO

BUJI000pa30BaHMsI; BIIMSTHUS
JOBIDKYIIMX CHJ  OSBOJIONMH  HA
reHo(oH N INAIE 1007078
MPUCTIOCOOIEHHOCTH OPTraHU3MOB K
cpene  oOWTaHWA,  YepellOBaHUS
HarpaBJIeHUH HBOJTIOLINH;

KpyroBOpoTa BEIIECTB U IMOTOKa
SHEPI'UH B IKOCHCTEMAX;

- npuobdpecTH OIIBIT
MPUMEHEHUSI OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHHMS, UCIIOIb3YEMbIX
B  OWojoruu: HAONIOOEHHUI H
OIIMCAHUS JKHUBBIX CHCTEM,
IIPOLIECCOB U SIBJIEHUI; OpraHu3anuu

W TpoBeNEHHUs  OHUOJIOTHMYECKOTO
JKCIIEPUMEHTA, BBIJIBUIKCHUS
TUIIOTE3, BBISABIATH 3aBHCUMOCTH
MEXITY HCCIETyEMBIMHU
BEJIMYHHAMU, OOBSICHATH
MOJIyYeHHbIE pe3yIbTaThI H
(hopMyIUPOBaThH BBIBOJIBI c
HCIIOJIb30BaHUEM Hay4YHBIX
MIOHSITUH, TEOPUI U 3aKOHOB;

- chopMHUPOBaThH YMEHHS

BBIACIIATh CYIIECTBECHHBIC IMPU3HAKU

BHPYCOB, KJIETOK IPOKapuoT H
9YKapHOT; OJTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB,
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BUJIOB, OHMoTeo1eH030B u
9KOCUCTEM; 0COOSHHOCTH TPOIECCOB
oOMEHa BEIIECTB W MpPEBpaIICHUS
SHEPTUU B KIETKe, (OTOCHHTE3A,
TUTACTHYECKOTO W JHEPTeTHYECKOTO
obMeHa, XEMOCHHTE3a, MMTO3a,
Meii03a, OTUIOIOTBOPEHHS, PA3BUTHUS
W pa3sMHOXKEHUS, WHIUBUIYATHHOTO
pasBUTHSA OpraHm3Ma (OHTOTECHE3a),
00pBOBI 3a CYIIIECTBOBaHUE,
€CTECTBCHHOTO otbopa,
BHAJI000pa30BaHus,

MPUCTIOCOOICHHOCTH OPTraHU3MOB K
cpene obuTanus, BITUSTHUS
KOMITOHCHTOB 9KOCHUCTEM,
AHTPOTIOTEHHBIX ~ WM3MCHEHWUA B
DKOCHUCTEMAaX CBOEH  MECTHOCTH,
KpYroBopoTa BEIICCTB u
MIpeBpaIleHne YHePTUU B brocdepe;
- chopMupoBaTh YMEHHS
IMPUMCHSTDH IMOJTYUYCHHBIC 3HAHUA JJId
00BsCHEHHS OMOJOTHYECKUX
NpoIeCCOB W SIBICHHH,  JJIs
MPUHATHUS IPAKTUYECKUX PELICHUN B
IOBCEIHEBHONM JKM3HHM C ILEJIBLIO
obecrieyeHns1 OE30MACHOCTH CBOETO
3JI0POBbSI U 370POBBS OKPY KAIOLIHX
moel, COONIOICHUS  370POBOTO
o0Opas3a >KHW3HH, HOPM TPaMOTHOTO

MMOBEAECHUS B OKpY’Karomei
NPUPOAHOM  Cpele;  IOHHMMaHHE
HEOOXOIMMOCTH HCII0JIb30BaHMS
JOCTHKCHUH COBpPEMEHHOU
OHUOJIOTMA W OWOTEXHOJOTMH JUId
paIrMoHAILHOTO

MIPUPOJIOTIONH30BAHHUS; yMeHUe
HCII0JIL30BATh COOTBETCTBYIOIIHE
apryMeHThl, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOIIUKY JISI
JIOKa3aTeIbCTBA poacTBa
OpraHNU3MOB pasHBIX
CHCTEMATHYECKHX IPYIIIL;

B3aUMOCBA3U OpPraHU3MOB M CpPCbl
O6I/ITaHI/I$I; CANHCTBA YCJIIOBCUCCKUX
pac; HeO6XOJII/IMOCTI/I 30pOBOI'0
O6p333. JKH3HHU, COXpaHCHUA
pa3Hoo6pa3H;1 BHUIOB M 3KOCHCTECM,
KakKk YCJI0BU COCYyHICCTBOBAHU
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MIPUPOJIBI U YETIOBEUCCTBA,
- cthopMupoBaTh YMEHHUS
pemiate  OHMOJOTHYECKHE  3aauH,
COCTaBJISTh TCHOTHITMUECKHE CXCEMBI
CKpCIIMBAHUA ISl Pa3HBIX THIIOB
HaCIeA0BaHMS [IPU3HAKOB y
OpPraHW3MOB, COCTaBIIATH  CXCEMBI
MEepeHoca BEUISCTB W DHEPIHU B
9KOCHCTEMAX (uenu MMATaHUs,
MTUIIEBBIE CETH), BBISBIIATE
HpI/I‘II/IHHO'CHCIlCTBCHHI)IC CBs3HU
MEXTY UCCIIeTyeMbIMU
OMOJIOTHYECKUMU o0BbeKTaMH,
HpOHeCCﬂMI/I 1 SABJICHUAMU, ACJIATh
BBIBOJbI U HpOFHOSBI Ha OCHOBaHHUHU
MONYYECHHBIX PE3YJIBTATOB;

- chopMHUPOBaTh YMCHHSI
KPpHUTUYCCKU OLICHUBATh
WH(POPMAITHIO OHMOJIOTHYECKOTO
cozeprKaHus, BKJTIOYAOIIYTO
ICEBAOHAYYHBIC 3HaHUA u3
Pa3IMYHBIX HCTOYHUKOB (CpenacTBa
MaccoBoi WH(MOpMAINUU, HAYIHO-
MIOIYJISIPHBIE MaTepuabl);
HMHTEPIIPETUPOBATH JTUYECKUE
ACTICKTHI COBPEMEHHBIX
HCCIIeIOBAHUI B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;
paccmarpuBaTth rI00aIbHBIE
IKOJIOTHUECKHE poOIIEMBI

COBpPEMEHHOCTH, (OPMHUPOBATH TI0
OTHOIICHHIO K HHUM COOCTBEHHYIO

[IO3UIHIO, yMEHUE OLICHUBATH
ITHYECKHE ACTEKTHI COBPEMEHHBIX
HCCIIETOBAHMI B obactu
OMOTEXHOJIIOTHH M TE€HETHYECKHUX
TEXHOJIOTHI (KJIOHUPOBAHHE,
HUCKYCCTBEHHOE  OIUIOJIOTBOPCHHE,
HaMpaBJICHHOE MU3MCHEHHE FeHOMA U
CO3IaHHe TPaHCTEHHBIX
OpraHu3MOB);

- chopMUPOBaThH YMEHHSI
C03/1aBaTh COOCTBEHHBIE
IIMCBMCHHBIC U YCTHBIe COO6H.[CHI/I$[
Ha OCHOBE OMOJIOrMYEeCKO
HHpOPMAITUH u3 HECKOJILKHMX
HMCTOYHMKOB, rpaMOTHO

WCIIOJIB30BATh MMOHSATUMHBIN annapar
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OHOJIOTHUN;
- YMETH BbIABUI'aTb T'HIIOTE3bI,
MPOBEPATH Ux

IKCIEPUMEHTATLHBIMH CPEICTBAMH,
dbopMynupys 1enb UCCIEeIOBaHUS,
aHaAJIM3UPOBATh MOMyYEeHHBIE
pe3yIIbTATHI U JeaTh BHIBOJIBI;

- MPUHUMATH ydacTue B
HAYYHO- HCCIIEJIOBATENHLCKON paboTe
110 OHOJIOTHH, JKOJIOTHH Hu
MEIWIMHE, TPOBOAMMON Ha 0asze
NIKOJBHBIX HAy4YHBIX OOINECTB U

myOJIN4HO MIPECTABIIATh
IMOJTY4YCHHBIC PE3YJIbTAThI Ha
YYEHUYECKUX KOH(pEepEHIUAX
Pa3HOro ypoBHS;
OK 02. Mcnons30Bath B o6usacTH meHHOCTHM HAYYHOro |- chOpPMHPOBAThH yMEHUs
COBpPEMEHHBIC CPEJICTBA | MO3HAHMS: KPUTUYECKU OLICHUBATh
MIOVCKA, aHAIIA3A U - c(hopMHUPOBaHHOTO | HHPOPMAIIHIO OHMOJIOTHYECKOTO
MHTEPIIPETALUH MHPOBO33pPEHHUS, COOTBETCTBYIOILETO | COACPKAHUS, BKJTIOYAIOLIYIO
UHQOpMAIH, 1 COBPEMEHHOMY YPOBHIO pa3BUTHUS | [ICEBIOHAYYHBIE 3HaHUA u3
MHQOPMaIOHHEIC HAayKH W OOIIECTBEHHOW NPAKTUKH, | pa3IMYHBIX HCTOYHHKOB (CpeacTBa
TEXHOJIOTHH AJIs OCHOBAaHHOTO Ha AMANOre KyJbTyp, |MaccoBoid HHGOpPMALUM, HAyIHO-
BBINIOJIHEHHUS 3a/1a4 CIOCOOCTBYIOLIETO OCO3HAHUIO | TOMYJISpHBIE MaTepua’bl);
npodeccnoHaIbHOM CBOETO MeCTa B MOJHKYJIBTYPHOM | HHTEPIIPETUPOBATD ITHYECKHE
JeSITeIbHOCTH MHpE; ACTIEKTBI COBPEMEHHBIX
- COBEpILEHCTBOBAHME SI3BIKOBOW U | MCCIIEIOBAHUM B Ouosorum,
YUTATEIHLCKOMN KYJIBTYPbI KakK | MCOIUIIUHE, 6I/IOTCXHOHOFI/II/I;
CpelCcTBa B3aUMOJACHCTBHS MEXKAY |- HHTEPIPETUPOBATH THYECKHE
JIIOABMH M IO3HAHUSI MUPA; ACTIEKTBI COBpPEMEHHBIX
- OCO3HaHME IEHHOCTU Hay4yHOH | UCCIIeOBAHUMN B ouosoruwy,
JACATCIIBHOCTH, TOTOBHOCTSB | MCIHUIINHE, 6I/IOTCXHOJ'IOFI/II/I;
OCYILIECTBIISITH MIPOCKTHYIO U | paccMaTpuBaTh rJ100aJIbHBIE
UCCIIEIOBATENBCKYIO  JIESITENIbHOCTD | DKOJIOTMUYECKHE npoOIeMBbI

VHJUBUAIYAJIBHO U B IPYIIIE;

OsBaagenue YHHMBeEpPCAJIbHbIMHU
Y4eOHBbIMHU MO3HABATEJIbHBIMHU
JAeHCTBUSIMHU:

B) padoTa ¢ undopmanueii:
- BIaJIETh HABBIKAMHU IIOJyYEHUS

HHpOpMAIUH u3 HACTOYHHKOB
pPa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYILIECTBIATh  IIOMCK,  aHAIIU3,

CHUCTEMATHU3AIUI0 ¥ WHTEPIPETAIUIO
MHGOPMAIIMK Pa3IMYHBIX BHIOB M
(bopM mpeCcTaBICHuUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dbopMaTax ¢ yYeTOM Ha3HAYCHHS

COBpPEMEHHOCTH, (OPMHUPOBATH TI0
OTHOIICHHIO K HHUM COOCTBEHHYIO
NO3UIMIO,  YMEHHE  OIICHHBAThH
ITUYECKHE aCTEKThl COBPEMEHHBIX
UCCIIeTIOBaHNH B obmacTu
OMOTEXHOJIOTHH M TEHETHYECKHX
TEXHOJIOTHH (KJIOHUPOBaHHE,

UCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaIpaBJI€HHOE U3MEHEHHE T€HOMA U
co3JaHHe TPAHCTEHHBIX
OpraHu3MOB);

- copMHpOBaTh YMEHHUSI CO34aBaTh
COOCTBEHHBIE  IHCHMEHHBIE u
YCTHBIE COOOIIEHWs] Ha OCHOBE
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UHGOPMAITUH U LICJICBOU Ay TUTOPHH,
BEIOMpas ~ ONTHUMAIbHYIO  (Qopmy
MIPEJICTABJICHUS U BU3yaIN3alliH;

- OIICHUBATh JIOCTOBEPHOCTb,
JNETUTHMHOCTh ~ WHpOpMAIWH, ee
COOTBETCTBHE MPaBOBBIM u
MOPaTLHO-3THUECKUM HOpMaM;
HCIIOJIb30BaTh cpeacTsa
MH()OPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
peuiCHUn KOIrHUTUBHBIX,
KOMMYHHKATHBHBIX "
OpraHU3alMOHHBIX 3a1a4 c
COOI0ICHIEM TpeOOBaHUI
SProHOMHUKH, TCXHUKHN
0€30I1aCHOCTH, TUTHEHEI,

peCypcocOepeKeHUs, MPaBOBBIX U
TUYECKUX HODPM, HOPM
WH(POPMAITMOHHON 0€301MaCHOCTH;

- BJIaJICTh HABBIKAMH PAaCIO3HABAHHS

Ouonornueckold uHGQOpMALUU W3
HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
HCTIOIb30BaTh MOHATUUHBIN amnmapar
Oouonoruu

u 3aIUTHI UHPOPMAITIH,
WH(POPMAITMOHHOW  0e30macHOCTH
JUYHOCTH;
OK 04. DddextnBaO - TOTOBHOCTh K CaMOpPa3BHUTHIO, |- CPOPMHUPOBATH YMEHUs CO3/1aBaTh
B3aMMO/ICHCTBOBATh CaMOCTOSITETIbHOCTH U |COOCTBEHHBIE  THCHhMEHHBIC u
paboTaTh B KOJUICKTHBE U | CAMOOTIPE/ICIICHUIO; YCTHBIE COOOIICHMS HA OCHOBE
KOMaHJIe -OBNIAJICHAE HaBBIKAMH  y4eOHO- | OMOJIOTHYECKOW HMH(pOpPManuu U3
WCCIIEIOBATENBCKOM, TMPOEKTHON U | HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
COIMAITBHON JesATeIbHOCTH; | NCTIONB30BaTh MMOHATHHHBIA armapar
Ogiagenue YHUBEPCATbHBIMH | OHOJIOTHY;
KOMMYHHUKATHBHBIMH - yMeThb BBIIBUTATh THUMOTE3bI,
AelicTBUSIMU: HPOBEPATH ux

0) coBMeCTHaA 1eATEeIbHOCTD:
- IIOHUMAThb )41 HUCII0Jb30BATh

MIPEUMYyLIECTBA KOMaHJIHOM 5
WHNBHTyaJTbHOU PaOOTHI;
- NPUHUMATH 1E€IU COBMECTHOH

JIEATEIIbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHHPOBAaTh JCHCTBUS IO €€
JOCTHIKEHHMIO:  COCTaBIIATH  IIJIaH
JICMCTBAN, pacCHpenesaT poju C

YUeTOM MHEHHUN Y4aCTHUKOB
00CYKIaTh Pe3yJabTaThl COBMECTHOM
paboTsl;

- KOOPAWHHPOBAaTH W BBIMOJIHATH
paboTy B YCIOBHSX pEalbHOrO,
BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO

SKCIIEPUMEHTAILHBIMHA CPEACTBAMH,
dbopMyupyst 1IeJIb UCCIICIOBAHUS,
aHaIU3UPOBATh MOJTyYCHHBIS
pe3yNbTaThl U JIENaTh BEIBOJIBL;

- TpPUHHMATh y4YacTHEe B HAy4YHO-
HCCIIEOBAaTENLCKON  paboTe  TIO
OMOJIOTHH, DKOJIOTHH U MEIUITNHE,
MPOBOAMMOI Ha 0a3e IIKOJBHBIX
HAay4HBIX OOMIECTB U ITyOJUIHO
MPEICTABISATh MOJTyYCHHbBIE
pe3yIbTaThI Ha YYEHUYECKHUX
KOH()EPEHIIUAX Pa3HOTO YPOBHS
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KOITHA Ne

B3aUMOJICHCTBUS;, - OCYIIECTBIISATh
MTO3UTHBHOE CTpaTerndecKoe
MOBE/ICHNE B PA3IMIHBIX CUTYAIHIX,
TPOSIBIISAT TBOPYECTBO u
BOOOpakeHHe, ObITh MHAIINATHBHBIM
OBnanenue YHUBEPCATHHBIMHU
PEryISTUBHBIMU IEHCTBUSMU:

r) npuHATHEe ce0A M JAPYrux
JIIofieit:

- IpUHUMATh MOTHBBI U apTYMEHTHI
Jpyrux JIIOAEM IOpu  aHaIHU3e
pe3yIbTaTOB ACSITETFHOCTH;

- TPHU3HABATH CBOE MPAaBO M TPaBO
JIPYTUX JIOJIH Ha OIINOKHY;

- pa3BUBAaTh CIIOCOOHOCTH IOHUMATh
MUD C TIO3UIIHH APYTOTO YEIOBEKa

OK 07. ConelicTBOBaTh
COXPaHEHHIO
OKpY>Karolllel cpepl,
pecypcocOepekeHuto,
NPUMEHSITh 3HaHUS 00
W3MEHEHUH KIINMara,
NPUHLMIIEI OEPEKITNBOTO
MIPOM3BO/ICTBA,

3¢ PEKTHBHO
ECTBOBATh B
Ype3BbIYaiiHbIX
CUTYyaIHUsAX

B o0JacTH KO0JIOTHYECKOro
BOCIIMTAHMSA:

- c(hopMHUPOBaHHOCTH
9KOJIOTHYECKOH KYJBTYPHI,
IMOHMMAaHHE BIIHMSHHUSA COIUAJIBHO-
SKOHOMHYECKUX  MPOIECCOB  HAa
COCTOSIHHE PUPOTHOU u
COITMAIBHOW  CpEIbl, OCO3HAHHE
TJI00AILHOTO xXapakTepa
9KOJIOTHYECKHUX poouieM;
TUTAHUPOBaHWE W OCYIIECTBICHUE
JICCTBUI B OKpY’Karoled cpejnie Ha
OCHOBE 3HAHUS IeJiell yCTONYNBOTO
pa3BUTHUSl YEIOBEYECTBA; AKTUBHOE
HETPUITUE JICHUCTBUM, MPUHOCAIINAX
BpEJl OKpYKalollen cpesie;

- yMeHue MIPOTHO3UPOBATH
HEOJIAarONPUATHBIC  3KOJOTHUSCKUE
IOCJIEICTBHS MPEAIPUHIMAEMBIX
JIEUCTBUIA, IPEIOTBPAILATD UX;

- pacuIMpeHue OmbITa AeSITeIbHOCTH
SKOJIOTMYECKOM  HAIpPaBIEHHOCTH;
OBJIAJICHUEC  HaBBIKAMU  y4eOHO-
HCCIIEI0BATEIbCKON, MPOCKTHOU U
COIMATLHOM ACSITEIIEHOCTH;

- BIAJCTh CHCTEMOH
3HaHUM 00 OCHOBHBIX METOIAX
HAy4YHOTO TTO3HAHUS, MUCTIONH3YEMbIX
B OHOJIOTMYECKHX HCCJIEI0BAHUIX

JKMBBEIX OOBLEKTOB M JKOCHCTEM
(omucanue, U3MEPEHUE, POBEICHUE
HaOIIOACHHH ), crocobamMu
BBIABJICHUA 158 OLCHKHU
aHTpOHOFeHHI)IX I/ISMGHCHI/Iﬁ B
MPUPOJE;

- YMETH BBIABJIATH
OTJIMYUTCIIBHBIC TIPU3HAKHU JKUBBIX
CHUCTEM, B TOM YHCIIC I‘pH6OB,
paCTeHI/Iﬁ, JKMBOTHBIX H YCJIOBCKA,
HpI/ICHOCO6JIeHHOCTB BUIOB K Cpe€ac

oouTaHus, a0MOTHYECKUX u
OMOTHYECKHX KOMIIOHEHTOB
OKOCHUCTEM, B3aHMMOCBSI3eH
OpraHu3MOB B COO0O0IIECTRAX,
AHTPOINIOTEHHBIX  M3MCHEHWH B
SKOCHCTEMAX CBOCH MECTHOCTH;

- YMETH BBIJACJIATH
CYIIIECTBEHHBIE MPU3HAKA

OMOJIOrM4ecKHX MPOLECCOB: 0OMEHa
BEILIECTB

(merabonmu3m), uWHpOpPMALMU U
NPEBPALLCHNs] SHEPTHH, OpOKEHHS,
AaBTOTPOHOTO U TeTepOTPOPHOTrO
THUIIOB IIUTAaHUA, (1)OTOCI/IHTe3a u

XEMOCHHTE3a,  MHUTO3a, MeHo3a,
ramMeToreHesa, aMOpHOTeHe3a,
MOCTAMOPHOHATIBHOTO pa3BuTHS,

© ®IrBOY BO «Uen'V»




Muno6pnayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

Old

00pa3oBaTe’IbHOE YIPESIKIACHUE BEICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTLTHHEL
OJII1.02 buonorus

CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 ctp. 14 u3 30

IIepBsiit 3x3eMILTAP

| KOIUA Ne

Pa3MHOXXEHUS,  WHAMBHIYyaJLHOTO
pasBUTHSA OpraHm3Ma (OHTOTCHE3a),
B3aMIMOJEWCTBUS T€HOB, TETEPO3NCA;
JIEHCTBUI HMCKYCCTBEHHOTO OTOOpa,
CTaOUIM3UPYIONIETO, IABWKYIIETO U

Pa3phIBAIOLLETO €CTECTBEHHOTO
otbopa; aIonaTpU4ECKOro u
CHMITaTPUIECKOTO

BHAJI000pa30BaHMS; BIIUSIHUA
JIBIDKYIIMX CHJI  3BOJIOUMM  Ha
reHO(OHT TOTTYJISIITUH;
MIPHUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpeme  oOWTaHWs,  YepelNOBaHUS
HanpaBJIeHUN 3BOJIIOLINY;

KpyroBopoTa BeIIeCTB U IOTOKa
SHEPTUH B IKOCHUCTEMAX

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bup yyeOHoii padboThI

O0BeM B yacax

O0bem 06pa3oBaTeIbHOM MPOrPAaMMbl THCIUTITIHHBI 144

B T.Y.

OCHOBHOE cOJep:KaHue 126

BT. Y.

TEOPETUIECKOe 00yUeHUE 58

[PaKTUYECKHE 3aHATUS 54

[IpodeccnoHaAIbHO — OPUEHTHPOBAHHOE CO/IEP/KAHUE 14

TeopeTHYeCcKoe 00yUeHne 2

MPaKTUYECKHUE 3aHATHS 12

IIpome:xxyTounast arrectanus I®K (1 cemectp) -
K3aMeH (2 ceMecTp) 18

2.2. TemaTuyecKHH IJIAH M COAEPKAHUE TUCHUTLUIUHBI « BHOTOTHSD)

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepuaJa
(ocHOBHOe 1 NPOecCHOHATBHO-
OpPHEHTHPOBAaHHOE), 1a00paTOPHbIE U
NpaKTHYeCKUe 3aHATHUS, TPUKJIATHOI
MOAYJIb (IPH HAJTUYMH)

O0BbeM
yacoB

dopmupyemble
KOMIIeTEHIIUH

OCHOBHOE COJAEPKAHHUE

Pazgen 1. Knerka —

CTPYKTYPHO-PYHKIHOHAJIbHAS ezmnnua‘ 32
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Old

Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIHIUTHHEL
OJII1.02 buonorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 15 u3 30 IlepBblii 3K3eMILIIP KOITHA Ne

JKHUBOTO

Tema 1.1. buonorus
kaKk Hayka. OoOmas
XapaKTePUCTHKA
JKU3HU

OcHOBHOe coJiep:KaHue 2

CoBpeMeHHbIE OTpacid OHUOJIOrHMYECKUX 2
3HaHuil. CBsi3p OHOJOTMM C JIPYTHMH
HayKaMU: OMOXUMHS, onodusuka,
OuoHuka, reHoreorpadus u ap. Porp u
MecTo  Ouosoru B (OPMHPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI MUpA.
YpOBHU OpraHu3aldyd >KUBOM MaTepuu.
OO0mias xapakTepUCTUKA >KU3HHU, CBONCTBA
JKUBBIX CHUCTeM. XHMHYECKUIl COCTaB
KJIICTOK

OK 02

Temal.2.
brnonornuecku
Ba)KHBIC XHMHUYECKHE
COCIMHEHUS

OcHOBHOe cO/Iep:KaHue 6

XUMHUYECKUI COCTaB KIIETKH 2
.Heoprannueckue BemiecTBa KIETKH, HX
Oouonoruueckas  posb.  OpraHuueckue
BELIECTBA KIIETKH. buonoruueckue
nosuMmepsl. benku. CTpykTypa U QyHKIMH
OenKoBOi MOJIEKYJIBI. DepMeHTHI,
NPUHLIMO  HUX  JCHUCTBUA.  YTJIEBOJBL.
buonoruueckue NpUHLMIBL  YIJIEBOJOB.
Jlumuaer.  OOmmMit  miIaH  CTPOCHHS.
I'mapodunsHO — ruapodoOHBIE CBOICTBA.
Knaccudukanms TIUITNIOB.
buonornueckue pynxiuu munuaos. ATO.
Crpoenue MOJIEKYJIbI ATO.
buonornueckue gpynkiun ATO.

IlpakTHyeckne 3aHATHA 4

N

Ponp ©OenkoB, yrieBOJOB U KHUPOB B
KHU3HU YeJI0BEKa. Burtamunst u
OMOJIOTUYECKN aKTUBHBIE 100aBKH. ['urmo —
ABUTAMUHO3HI, ux HOCJEICTBHSL.
[TpuroroBieHue cCoOOOIICHMII.

Onpenenenne BuramuHa C B mpoayKTax 2
nutanus. ['napodoOHbie U TUAPOPUIIbHBIE
CBOICTBA JTUIIUJIOB.

OK 01 OK 02
OK 04

Tewma 1.3.
CrpyKTypHO-
GbyHKIIMOHAIbHAs
OpraHu3aLus KIETOK

OcHoOBHOE coep:KaHue 4

Knerounas Tteopus (T. IIBanH, M. 2
[neiinen, P. BupxoB). OcHOBHbIE
MIOJIO)KEHUSI ~ COBPEMEHHOM  KJIETOYHOM
TeOpuH. THUIBl KIETOYHOW OpraHU3ALMH:
IIPOKAPUOTUYECKUN M 3YKapUOTUUYECKHUI.
OOHOKIIETOUYHBIE W MHOTOKJIETOYHBIE
oprau3Mbl. CTpoeHHE TPOKAPUOTHUECKON

OK 01
OK 02
OK 04
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Old

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTLTHHEL
OJII1.02 buonorus

CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 16 u3 30 IlepBblii 3K3eMILIIP

KOITHA Ne

KJICTKH.
CtpoeHue  SYKapUOTHUYECKOM  KJICTKH.
Hexnerounsie (opMbl ku3HH (BHPYCHI,
OakTepuodaru)

IIpakTnyeckue 3aHaATHS

«CTpoeHue KJIEeTKH (pacTeHusl, )KUBOTHBIE,
rpuObl) W KJIETOYHBIE  BKJIIOYCHUS
(Kpaxmaj, KapOTHHOHJbI, XJIOPOIUIACTHI,
XPOMOILIIACTHI)» [ToaroroBka
MHUKPOIPENapaToB, HabroeHne c
MOMOIIbI0  MHKPOCKOINA,  BBISBJICHHE
pazuumii MEXTY U3y4aeMbIMH
o0BekTaMu, GopMyTUPOBaHUE BHIBOJIOB

Tewma 1.4.
CrpyKTypHO-
(GyHKIMOHATBHBIE
(bakTopsI
HACJIE/ICTBEHHOCTH

OcHoBHOE CoACpKaHUE

OK 01

Xpomocomuass Teopusi 1T. MopraHa.
Ctpoenue  xpoMocoM. XPOMOCOMHBIN
HAaO0Op  KJIETOK,  TOMOJIOTUYHBIE |
HETOMOJIOTUYHBIC XPOMOCOMBI,
ratuiOuIHbIA W JUIUIOMJHBIA  HaboD.
Hykneunoseie kucnorsl: JIHK, PHK
HaxOXJICHUE B KIJIETKE, UX CTPOCHUE U
dbyakuuu. MaTpudHble  NPOIECCH B
KIIETKe: peITuKanus, OuocuHTe3 Oenka,
penapanus. ['€HETHYECKUH KOO M €ro
CBOMCTBA

N

OK 02

HpaKTuquKue 3aAHATHSA

Pemenne  3amau  Ha  OmIpeneicHHE
[0CJIEI0BATEIBHOCTH HYKJIEOTH/JIOB,
aMUHOKHCJIOT B HOPME U B ClIy4ae
U3MEHEHUS II0CJIEJ0BATEIbHOCTH
nyxsieotunos JTHK

Tema 1.5. Ilpoueccsr
MaTpUYHOTO CUHTE3a

OcHoBHOE COoACPKAHUEC

OK 01 OK 02

Matpuunsiii cunte3 JHK — pernmukanus.
ITpunnune! permmkannu JIHK. Perapanus
JHK. Peakuuu MaTpuyHOro CHHTE3A.
[Tpunun xommnementapHoctu. JIHK n
reHbl. ['eHeTnyeckuii rog U ero CBOWCTBA.
Tpanckpunuus — MaTPUYHBIA CUHTE3
PHK. Tpancusiius u ee stanbl. YCIOBUS
OuocuHTe3a Oelka. Crpoenne PHK,
KOJIUPOBaHUsA aMUHOKHUCIIOT. Pomb
pubocom B OuocuHTE3€ OelIKa.

IIpakTHYecKkHe 3aHATHA
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Old

Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIHIUTHHEL
OJII1.02 buonorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 17 u3 30 IlepBblii 3K3eMILIIP KOITHA Ne

Pemrenuss  3agay = Ha  ompejecHHUSA 2
MOCIIEIOBATEIHPHOCTH ~ aMHUHOKHCIIOT B
MOJIEKYJIe OeKa.

Tema
1.6.HekneTounrie
(bopMBI )KU3HU

OcHOBHOe coJiep:KaHue 4 OK 01 OK 02
Bupycbl — HeksieTouHble (DOPMBI KHU3HU.
CtpoeHue NpoCThIX U CII0KHBIX BUPYCOB.
Kuzuennwbri 1ukin  JAHK coxepskammx
BupycoB, PHK — coapepkamux BHpyCOB,
O0akrepuodaros. BUY, rematut yenopeka.
bakrepuun.  OOmias  xapakTepUCTHKA.
[Tonste mramMm. Bupycel u Oakrepuu
CXOJICTBA U PA3IINYUSL.

IlpakTH4eckn 3aHATHS 2
Bupychsie u OakTepuaIbHbIC 2
3a0oneBaHus. 3HA4eHHE BUPYCOB W
OakTepuil B )KU3HU YEJIIOBEKA, B IPUPOJIC.

N

Tema 1.7. OOmen
BEILIECTB u
MIpEeBpaICHIE
SHEPTUH B KJICTKE

OCHOBHOe co/Iep:KaHue 4 OK 02
[TonstTe MmeTaboiau3M. AcCCUMUISAIUS U
JTIACCUMMJISALIAS — 1BE CTOPOHBI
Metabonmu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOGHBIN u reTepoTpOQHBIH,
a’poOHBIN M aHa’poOHBIA. [ImacTuyeckuii
00OMeH.

IIpakTH4eckue 3aHATHSA 2
N3yuenue MPOLECCOB DOTOCUHTES. 2
XeMOCHHTE3

N

Tema 1.8.
JKuzHeHHEbIN UK
KJIETKH. Murto3.
Meiio3

OcHOBHOE coJiep:KaHue 2 OK 02
Knerounsii 1uki, ero mepuonabl. Muros, 2 OK 04
€ro CTauu U MPOUCXOASIINE MPOIECCHI.
buonorunueckoe 3HaueHue murosa. Meio3
u ero craguu. IloBenenue xpomocom B
menose. Kpoccunrosep. buonormndeckuii
CMBICII MEHO03a

IIpakTHyeckne 3aHATHSA 2
W3yuenne ocoOeHHOCTEH MHTO3a U 2
Meio3a., uX Onosiornyeckasi posb.

Paszpnen 2. Ctpoenue u

(yHKIMHU opraHu3mMa 48

OcHOBHOe coJiep:KaHue 4 OK 01 OK 04
MHOrokiIeTO4YHbIE OpraHu3MBblI.
B3anMoCBsI3b OPraHoOB U CUCTEMBI OPTaHOB
B MHOT'OKJICTOYHOM OpraHu3Me.

['omeocTa3 opranusMa u ero nojiepKaHue
B TIPOIIECCE JKU3HEACATEITbHOCTH

N
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Old

Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIHIUTHHEL
OJII1.02 buonorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

‘ ctp. 18 u3 30 IlepBblii 3K3eMILIIP KOITHA Ne

IIpodeccnoHaIbHO OPHUEHTHPOBAHHOE
coiep;KaHue

IlpakTHyeckne 3aHATHA 2
Tkanu, OpraHbl W CHUCTEMBI OpPraHOB 2
pacTeHui.

Tema 2.2. ®opMsl
pPa3sMHOXKEHUs
OpraHu3MoOB

OcHoOBHOe coJepKaHue 4 OK 02
@®opMbl  pa3sMHOXKEHHUSI  OPraHHU3MOB.
becnonoe u nonosoe pasmHoxkeHue. Bubl
Oecrionioro  pa3mMHoxkeHus.  [lomoBoe
pa3MHOkeHue. ['aMmeToreHes y >KMBOTHBIX.
Crnepmartorene3 u ooreHe3. CtpoeHue
MOJIOBBIX KJI€TOK. OTUIOJOTBOPEHNE
IIpodeccnonaibHO  OpPHEHTHPOBAHHOE
cojlepiKaHue

IIpakTHyeckue 3aHATHSA 2
DopMbl pa3MHOXKEHUSI pacTeHUU. DOpPMBbI 2
0€CI10JI0r0 pa3MHOXKEHHS PACTEHHI.

N

Tema 2.3. OnTOreHE3
JKUBOTHBIX u
YeJI0BEeKa

OcHOBHOe co/Iep:KaHue 4 OK 02
NHpuBunyanbHOE pa3BUTHE OPraHU3MOB. OK 04
OMmOpuorexes U ero CTaJUH.
[ToctamOpuonanbubil  nepuof. Craguun
NOCTAMOPHOHAIBHOTO pa3BUTHSA y
JKUBOTHBIX M  4yenoBeka. IIpsimoe wu
HenpsiMoe  pasBuTue.  buosornueckoe
CTapeHue U CMEPTh.

IIpakTH4eckue 3aHATHSA 2
OHnTorenes pacTeHHi. l'amerodur, 2
cnopo¢ut. Pa3MHOXXeHHE CIOPOBBIX U
CEMEHHBIX PACTECHUM.

N

Tema 2.4. OcHOBHBIE
[IOHATUSA T€HETUKHU

(o]

OcCHOBHOe co/iep:KaHue OK 02
I'eneTnka kak Hayka O HACJIEICTBEHHOCTHU 4
U U3MEHYUBOCTH OpraHu3MoB. OCHOBHBIE
T€HETUYECKUE TOHATHUS U CUMBOJIbI. ['eH.
I'enotun. ®deHorun AJsIeIbHBIC TEHEL.
AnbTepHaTUBHbBIE MIPU3HAKHU.
JloMUHAHTHBIE U PEIIECCUBHBIC TTPU3HAKH.
I'omo3urora u rerepo3urora. Yucras
nuaus  [wOpuabl  OCHOBHBIE  METOJIBI
TE€HETUKHU: TUOPUA0TIOTHYECKHE,
[IUTOJIOTHYECKHE, MOJICKYJISIPHO —
TE€HETUYECKUE.

IIpakTHyeckue 3aHATHUS 2

CocTaBieHHE CXEM I'CHETHUYCCKUX 3agaq.

N

Tema 2.5.

OcCHOBHOE co/Jiep:KaHue 6 OK 02

© ®IrBOY BO «Uen'V»




Old

Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIHIUTHHEL
OJII1.02 buonorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 19 u3 30 IlepBblii 3K3eMILIIP KOITHA Ne

3aKOHOMEPHOCTH
HaCJIEJOBAHMUSI

OcCHOBHBIE MMOHSATHUS TCHETHKHU. 2 OK 04
3aKOHOMEPHOCTH  O00pa3oBaHMSA  TraMer.
3akonsl . Menaens (MoHOTHOpPHUAHOE W
MOJUTHOPUIHOE CKpEIIUBaHHUE).
Bs3aumozeiicTBue reHOB

IIpakTuyeckue 3aHATHSA

Pemenne  3amau  Ha  ompeneneHue 4
BEPOSATHOCTH BO3HHKHOBEHHS
HACJICJCTBEHHBIX NPH3HAKOB IIPH MOHO-,
JU-, TIOMUTHOPHUIHOM W aHAJTU3UPYIOMIEM
CKpCIIUBaHHH,

COCTaBJIECHME  TE€HOTHIIMYECKHUX  CXEM
CKpCIIUBAHMS

SN

Tema2.6.
BzaumoneiictBue
T'€HOB.

OcHOBHOE coJiep:KaHue 4 OK 01 OK 02
'enotunm  Kak  UENOCTHas  CHUCTEMA.
MHOX€eCTBEHHOE JEUCTBUE TEHOB.
[Ineliorponusi. MHOX€eCTBEeHHBIN
aJUIeIIN3M. Konomunnposanue.
KommieMeHTapHOCTD. Onucras.
ITonumepus.

IIpodeccrnoHaIbHO — OPHUEHTHPOBAHHOE
coJep:KaHue

IlpakTHyeckne 3aHATHA 2
Pemenne  3amay Ha  ompeneneHue 2
BEPOSITHOCTH BO3HUKHOBEHUS
HaCJIEeICTBEHHBIX MIPU3HAKOB npu
Pa3IMYHBIX TUIAX B3aUMOJICHCTBUS T€HOB
Y PACTEHMH.

N

Tema 2.7.
CuerieHHOE
HacJIeJOBaHHE
MPU3HAKOB

OcCHOBHOe co/iep:KaHue 4 OK 01
3akonel T. Moprana. CueruieHHoe OK 02
HacJleJOBaHHe T'€HOB, HapyluieHue
CLCIUICHUS. XpOMOCOMHasl  TEOpHs
HACJIEICTBEHHOCTH. Hcnons3oBanue
KpPOCCHHIOBEpa Ui COCTaBJICHUS
TEHETUYECKUX KapT XpOMOCOM
IIpojdeccnonabHO — OPHEHTHPOBAHHOE
cojiep;KaHue

IIpakTHYeckue 3aHATHSA 2
Pemenne  3amau  Ha  ompeneseHHe 2
BEPOSATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MIPU3HAKOB pu
CLIEIUIEHHOM HACJIEI0BAHUU Y PACTEHHUH.

N

Tema 2.8. I'eHernka
roJia

OcHOBHOE coJep:KaHue. 4 OK 01 OK 02
XPpOMOCOMHBI MEXAHHM3M OIPEACIICHUS

N
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Old

Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIHIUTHHEL
OJII1.02 buonorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 20 u3 30 IlepBblii 3K3eMILIIP KOITHA Ne

110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHelii ¥ Te€TEPOraMeTHBINA IIOJI.
I'enernyeckas CTPYKTypa IIOJIOBBIX
xpomocoMm. Hacienosanue npuU3HAKOB,
CLEIUICHHBIX C IMOJIOM.

IIpakTuyeckue 3aHATHSA 2
Pemenne  3amau  Ha  ompeneneHue 2
BEPOSITHOCTH BO3HUKHOBCHHUS

HaACJICACTBCHHLIX IMPHU3HAKOB, CHCIIJICHHBIX
¢ mnoisioMm. CocTaBleHHE TCHETHUYCCKUX
CXEM.

Tema 2.9 T'eneruka
YeJI0BEKa

OCHOBHOe co/Iep:KaHue 4 OK 02
Kapuotun uenoBeka. MeTolbl H3y4YeHHUS
renetukud. HacnencrBennesle  00Je3HU
YyelloBeKa. [ '@HHbIe W XPOMOCOMHBIC
0oJie3Hn yeJIoBeKa. bonesnu c
HAacJIeACTBEHHOMN
MPEAPACIIONOKEHHOCTHIO. 3HaueHne
MeIULMHCKOM FeHETUKU B
HpCIIOTBpaHIeHI/II/I nu JICUCHUU
FeHEeTUYECKNX 3a00IeBaHNH YeIOBEKa.
IIpakTuyeckue 3aHATHSA 2
Pemenne  3amadu  Ha  OmNpeneiICHHE 2
BEPOSATHOCTH BO3HHUKHOBEHHMS
HaCJICACTBCHHBIX HpI/I3HaKOB, I/ICHOJ'II)SYH
METOJIbl TCHETUKHU YeJIOBEKa, COCTABIICHUE
TCHECTUYCCKUX CXEM. HOI[FOTOBKa
COO0O0IIeHU 0 HACJIeICTBEHHBIX
3a00JICBaHUSX WIOBEKA.

N

Tema 2.10.
3aKOHOMEPHOCTH
U3MEHUYUBOCTH

OcHoBHOE coaepKaHue 4 OK 01
N3meHunBoCTL MIPU3HAKOB. Bunnl OK 02
W3MEHYUBOCTH: HacJIeICTBEHHAs H OK 04
HEHACJIEICTBEHHA. 3akoH
TOMOJIOTUYECKUX PSAAOB B HACIIEICTBEHHOU
M3MEHYUBOCTH (H.N. Basuios).
MyTatonHas TeOpusi U3MEHYUBOCTH.
Bunpl  Myrammiikh W OpUYMHBL  MX
BO3HMKHOBeHUs. Kapuotun denoBeka.
HacnencrBeHHble 3a00JIeBaHUS YeIOBEKA.
['eHHBIE W  XPOMOCOMHBEIE  OOJIe3HH
yejioBeka. bBoJIe3HM ¢ HacleICTBEHHOM

N

MpeaApacCoJIOKCHHOCTBIO. 3HaueHUe
MG)IHHHHCKOfI TCHCTHUKU B
MNpEcaAOTBPAIICHUN )41 JCYCHHUH
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Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIHIUTHHEL
OJII1.02 buonorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 21 u3 30 IlepBblii 3K3eMILIIP KOITHA Ne

FeHETUYECKNX 3a001e€BaHNi YeI0BEKa
IIpakTuyeckue 3aHATHSA 2
Pemenne 3amay Ha omnpenencHUE THITA 2
MyTalliu TMpU Tepefade HacIeACTBEHHBIX
MIPU3HAKOB, COCTABJICHNE TeHOTUITHYECKUX
CXEM CKpEIIMBaHUS

Tema 2.11 Cenexknus
OpraHU3MOB.

OcCHOBHOe co/Iep:KaHue 4 OK 01 OK 02
Cenexuus  Kak Hayka. Meronbl
CEJIEKLIMOHHOM paboTsl. I'eTepo3uc u ero
[IPUYUHBL. HckyccTBeHHBIM oT0op:
MaccoBbli M uMHAMBHIyanpHBIM. Copr,
1I0pO/1a, IITAMM.

IIpakTHyeckue 3aHATHSA 2
Pemenne  3amau  Ha  OIpenercHHE 2
BO3MO>KHOCTH BO3HUKHOBEHUS
HACJICJCTBEHHBIX IPU3HAKOB I10 CEJIEKLHUH.

N

Pasnen 3. Teopusi 3BoJ1IonNM 20

Tema 3.1. MUctopus
HBOJIFOLIMOHHOTO
YUEHHUSL.

OcCHOBHOe co/Iep:KaHue 2 OK 02
IlepBble  SBOJIOIMOHHBIE  KOHLEMIUU 2 OK 04
(CK.b. Jlamapk, KL broddon).
OpomonnonHas teopus Y. Jlapsuna.
CunHTeTHuecKkasi Teopusl SBOJIOLMHU U €€
OCHOBHBIE  TIOJIOXKEHUs.  JuBepreHIus
MpU3HAKOB W BuUAooOpa3oBanue. Poib
HBOJTIOIIMOHHON TEOpUH B (POPMHUPOBAHUU
Hay4YHOU KapTHUHBI MUpAa.

IlpakTHyeckne 3aHATHSA 2
JBuxymue cunbel 3Bomtonud. bopnrba 3a 2
CYIIIECTBOBaHUE €CTECTBEHHBIN 0TOOD.

Tema 3.2
MukposBoatronus

OcHoBHOE coaepKaHue 4 OK 02
MukposBonronus. [onynsauns KaK
JJIEMEHTapHass  €IMHHMIA  DBOJIOLIMH.
I'eneTnueckue OCHOBBI HBOJIIOLIH.
DneMeHTapHbIe (PAKTOPHI BOJIIOLINH.
EctecTBeHHbIII 0TOOp — HampaBIsAIOLIUN
dbaxTop »BomonK. BunoobpaszoBanue kax
pe3yJIbTaT MUKPOIBOJIIOLIMH
IIpakTHYecKHe 3aHATHA

Bun, ero kpurepun. Busibl ”3MEHUNBOCTH.

N

Tema 3.3.
Makpo3Botronus.

OK 02
OK 04

OcHOBHOe coJiep:KaHue

MakpoosBomonus. DopMbl ¥ OCHOBHBIE
HampasiieHuss  MakpolsBomonuu  (AH.
CeBep11iOB). [lytn JIOCTHKEHUS

NN
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ouonorudeckoro mporpecca. CoxpaHeHue
OuopasHooOpasuss Ha 3emie. 3aKOH
3apO/JIbIILIEBOTO CXOJICTBA.
buorenetTnyeckuit 3aKoH.

IpodeccnoHaIbHO — OPUEHTHPOBAHHOE

cojlep KaHue
IlpakTHyeckne 3aHATHA 2
Wzydenue apoMopho30B, UAH0ATANTAIIUH, 2
oOmield  JereHepalii  Ha  IpUMEpE
pacTeHui.
Tema3.4. OCHOBHOE€ coIep:KaHue 4 OK 02 OK 04
BosaukHOBEeHHE U | ['unore3pl W TEOpPUHM BO3HUKHOBEHUS 2

pa3BUTHE KU3HU Ha
3emiie

*ku3HH Ha 3emie. [losBrneHue mnepBbIX
KIETOK M MX 3Boitouus. IIpoxapuorsl u
9YKapUOTHI. DBOIIONUS METa00IHU3Ma.
ITpoucxoxnenue MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX
1IapCTB JYKapHOT.

IIpakTuyeckue 3aHATHSA 2

OCHOBHBIE O3Tallbl  BO3HUKHOBEHHS H 2

pPa3BUTHUSL KUBOTHOTO M PACTUTEIHHOTO

MHpa.
Tema 3.5. OcHOBHOE coJiep:KaHue 4 OK 02
IIpoucxoxnenue AHTpOIIOJIOTHST — HayKa O YeJIOBEKE. 2 OK 04
YyeJoBeKa — | CucTemMaTnueckoe TOJIOKEHUE YeIOBEKa.
AHTPOIIOT€HE3 CXoICcTBO W OTJIMYMS  YEJIOBEKa ¢

JKUBOTHBIMHU. BOJIIOLMSI COBPEMEHHOTO

yenoBeka. YenmoBedyeckre packl MU UX

€AVHCTBO. Bpems u mnyrtu pacceneHus

yesoBeKa o TIJIaHeTe.

[Ipucnoco0aeHHOCTh YeNloBeKa K pPa3HbIM

YCIIOBHSIM CPEJIbI

IpakTHyeckue 3aHATHS 2

OCHOBHBIE CTaJIuu aHTpPOIIOT€HEe3a. 2

OcHOBHBIE pachl.
Pa3znen 4. Ixonorus 20
Tema 4.1. | OcHOBHOE co/lep:KaHHe 2 OK 01
DKOJIOTHYECKHA e | Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, 2 OK 02
bakTOppl HW  CpeIbl | Ha3eMHO- BO3/YIIIHAS, IMOYBEHHAS, OK 07
KU3HU BHYTPHOpPTaHU3MEHHAsI. dusuko-

XUMHUYECKHE OCOOCHHOCTH Cpeji OOUTaHMs

OpraHU3MOB.
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[TpucnocoOnenusi OpraHu3MOB K KH3HU B
pa3HbIX cpenax. [IoHsATHE PKOIOrHUECKOTO
dakropa. Knaccudukaus 3K010ruyecKux
¢daktopoB. IIpaBmio wmunumyma HO.
Jlubuxa. 3akoH  TOJepaHTHOCTH  B.
[endopaa

Tema 4.2,
ITonysAnus,
COO0O0IIIECTBA,
9KOCHUCTEMBI

OcCHOBHOE co/Iep:KaHue

OK 01

DKOJIOTHYECKasi XapaKTEePUCTHUKAa BHUAA U
MOMYJISIIIUKA. DKOJIOTUYecKasi HHILA BUIA.
DKOJIOrn4ecKue XapaKTEePUCTUKU
nomymsiiui. Coo0miecTBa M SKOCUCTEMBI.
buonienos u ero crpykrypa. CBsizu Mexay
opranu3Mamu B OuoreHose. CTpyKTypHBIE
KOMITIOHCHTBI 3KOCHUCTEMBI: IHPOAYUCHTHI,
KOHCYMEHTHI, penyueHtol. Kpyroopot
BCIICCTB W IIOTOK SHCPIrMHU B 3KOCHCTCME.
Tpoduyeckue ypoBHU

N

OK 02
OK 07

HpaKTuquKne 3aHATHUSA

Tpoduueckue nenu u ceru. OCHOBHBIE
MoKa3zaTelnu HJKocucTeMbl. buomacca u
OPOAYKIMS. DKOJIOTHYECKHE MHpaMU/bl
gucen, Ouomaccsl W dHepruu. [IpaBuio
nupamMubl 3Hepruu. PelneHne npakTuko-
OpPUEHTUPOBAHHBIX PACUETHBIX 33JaHUM T10
IIEPEHOCY  BEIECTBA W DHEPIUU B
HKOCHCTEMAX C COCTaBIIEHUE TPOPUUECKUX
nenei u nupamu]y OMoMacchl M SHEPTHH

Tema 4.3. buocdepa -
riaobanabHas
JKOJIOrHYECKast
crucrema

OcHoBHOE COoACPKAHUEC

OK 01

buocpepa — xuBas oOomouka 3emutn.
PasBuTtne mpexacraBneHuit o Ouocdepe B
tpynax B.M. Bepnaackoro. O6nactu
Oouochepsl U ee KOMIOHEHTHL. JKuBoe
BeulecTBo Ouochepsl U ero (yHKIUH.
3aKOHOMEPHOCTHU CYILIECTBOBAHUS
ouocgepsl. OcobeHHOCTH Ouochepsl Kak
rio0anbHOM sKocHcTeMbl. J(MHaAMHUecKoe
paBHOBecue B Ouocdepe. KpyroBopotsl
BECIIECTB H OHMOTreOXUMHUYECKHUE OHKIIBI.
['moGanpHbIE SKOJIOTHUYECKHE MTPOOIEMBI
COBPEMEHHOCTH

N

OK 02
OK 07

IIpakTnyeckue 3aHATHS

Pemienue MMPAKTUKO-OPUCHTHUPOBAHHBIX
PaCUYCTHBIX 3aga4 Ha OIpeaAciICHUC
IUIOIAAN HAaCaXACHMH IS CHIDKEHMS
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KOHLICHTPALMK  YIJIEKHCIOro rasa B
aTMocdepe CBOero pernoHa npo>KMBaHus.

Tema 4.4. BnusHue
AHTPOTIOTEHHBIX
(bakTopoB Ha

ouochepy

OcHOBHOe co/Iep:KaHue

OK 01

AHTpPOIIOTCHHBIC BO3JICHCTBUS Ha
owocepy.  3arps3HeHUsT ~ KaKk  BHJ
AHTPOIIOTEHHOTO BO3/ICHCTBUSI.
AHTpPONOreHHbIE BO3EHCTBUS Ha
atMochepy. BozaeiictBus Ha ruapocdepy.
Bosneiicteus Ha autochepy.
AHTpPOIIOTCHHBIC BO3JICHCTBUS Ha
OMOTHYECKHE COOOIIEeCTBA.

N

OK 02
OK 04
OK 07

IIpojdeccnonaibHO — OPHEHTHPOBAHHOE
co/iep:KaHue

HpaKTuquKne 3aHATHUSA

Pemenne  mpakTHMKO-OpPUEHTHPOBAHHBIX
pacueTHBIX 3aJaHUM 10 COXPaHEHUIO
IPUPOJHBIX PECYPCOB CBOErO0 pEruoHa
IIPOKUBAHUS, PACYET CTPYKTYpHI 3aI1acoB
JIPEBECUHBI.

Tema 4.5. Bumusanue
COLMaJILHO-
JKOJOTHYECKUX
¢dakTopoB Ha
3I0POBBE YEIIOBEKA

OcCHOBHOe co/Iep:KaHue

OK 02

310poBbe U ero cocrapistonue. Gakropsl,
MOJIOKUTEIBHO u OTPULIATEIILHO
BIIMSOIINE HA OPTaHU3M YEJIOBEKA.
[IpoGiemMa TEXHOTEHHBIX BO3JIEHCTBUN Ha
3JI0pOBbE 4YEJIOBEKA (DJIEKTPOMAarHUTHbHIE
noJis, ObITOBas XWUMHA, U3OBITOYHBIE
IIyMbl, paguanus W T.I1.). Ajanranus
opraHm3Ma  4YeloBeka K  (axTopam
OKpY’KaroIlen Cpensl. [IpuHDHATIBL
dbopMHpOBaHUs  30pOBbECOEpEraroIero
nopeneHuss. dusnmyeckas aKTUBHOCTb U
310pOBbe.  buoxummyeckue  acmeKThl
PallMOHAIBHOTO MTUTAHUS

OK 04
OK 07

IIpakTHYecKHe 3aHATHA

OBnageHue  MeTOAaMU  ONpEAeNeHUs
roKasareJeu YMCTBEHHOU
paboTOCIIOCOOHOCTH, 00BsSICHEHHE
MOJTYYEHHBIX pE3yNIbTaTOB u
(dbopMyIupOBaHUE BHIBOIOB (MMCHbMEHHO) C
UCIIOJIb30BAHUEM  HAy4HBIX  MOHSTH,
TEOPH U 3aKOHOB.

Onpenenenue CYTOYHOTO panuoHa
MTATAHUS.

N

IIpodeccnoHaIbHO — OPUEHTHPOBAHHOE CO/IEPsKAHUE
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Pasznen 5. Buosiorus B :Ku3HI 8

oo

Tema 5.1 OcHOBHOe coJiep:KaHue OK 01
buotexHonoruu B | buorexHomnorus Kak HayKa u 2 OK 02
JKU3HU KaXI0rO0. pou3BOJACTBO. (CHOBHBIE HAIpPaBJICHUS OK 04
COBpeMeHHON OnoTexHOIoTUU. OOBEKTHI OK 07
OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTMYECKUX U TeHETUYECKUX
AKCIIEPUMEHTOB. [IpaBuna moucka u
aHaM3a OM0’KOJIOrnYeckor nHhOpMaIuu.
IlpakTHYeckne 3aHATHA 6
Keiicel Ha ananu3 wuHPOpPMAIMH O 6
HAay4HBIX  JIOCTWXKEHUAX B  oOsactu
TeHETUKH, KJICTOYHOU UH)XCHEPHH,
MUIIEBbIX OMOTEXHOJIOTUH. 3anuTa Keinca:
MPEJICTABICHUE PE3YJIbTATOB  PELICHHS
KEMCOB.

IK3aMeH 18

Bcero: 144

3. YCJIOBUS PEAJIM3ALIMM PABOYE TPOTPAMMBI
JACTUTIIAHBI

3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHnIo

Kabuner ecTecTBEHHOHAYUYHBIX AUCIUIUIMH — y4deOHas ayJauTOpus IJis
MPOBENCHUS  JICKIIMOHHBIX W MPAKTHYECKUX  3aHATHHA, TPYIIOBBIX U
WHIUBUIYATbHBIX KOHCYJIbTAIlMH, TEKYIIET0 KOHTPOJSI M IMPOMEKYTOUHOMN
arrecrauuu Ne 307.

OcHOBHOE 000pYOBaHUE:

yuyeOHas U crelnuantn3upoBaHHas mMeOenb, yueOHas Jocka, paboune mecTa
J71s1 00yJaromuxcsi, pabodyee MECTO MpernoiaBaTesi ¢ BEIX0JIOM B ceTh IHTepHET.

Texuuyeckue  cpeactBa  oOydeHUs — JUIsl  TPOBEIACHHUS  3aHATHU:
MYJIBTUMEIUHHBIA KOMILUIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPAIIMOHHBIN YKPaH,
MIPOEKTOP).

VY4eOHo-MeTonuYeCcKask JOKYMEHTAIHS:

mocoOus, TJIaKaThl, HATJISAHBIA U Pa3aTOUYHbIN MaTepHall.

[IporpammHuoe obecnieyeHue:

Windows 10 (cpok neiicTBuUS JUIEH3UN: O€CCPOUHO).
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ITomemeHUuss IJI1 OPraHM3alUU CaAMOCTOATEJIbHON M BOCHHMTATEIbHOM
padoThI

1. bubnuoreka, yntanbHbii 3a1 Ne3 ¢ BbIxojoM B MHTEpHET - momenieHue
JUTSL OpPraHU3allMy CAMOCTOSTENIbHON U BOCIIUTATEILHON paOOTHI.

OcHoBHOE 00OpyJOBaHWE: CTEIAXKKM KHIDKHBIC, Kadeapa BblIadyu
JUTEPATYPhl, BHICTABOYHBIM CTEIUIAX, IIKAa(bl, CTONbBI, CTYNbs, KOHIUIUOHED, 9
NEPCOHANBHBIX KOMIIBIOTEPOB €  TMOJKIIOYEHHEM K HHPOPMAIMOHHO —
TEJIEKOMMYHUKAIIMOHHON ceTn «WHTepHeT»; yueOHas meOenb, MpOeKTop, SKpaH,
KOHJUIIMOHED.

[Mporpammuoe obecneuenue: Microsoft Windows Professional 7 Russian
Academic OPEN No Level (Cpok neiictBust - mo goroopy); Microsoft Office
Professional Plus 2010 Russian Academic OPEN 1 License No Level (cpok
neiicTBus — 1o JoroBopy); AHtuBHpyc Kacmepckoro (cpok aeicTBus — IO
noroBopy); Koncynerantllmioc (cpok neiictBus — mo pgoroopy); HObB (cpok
JEUCTBUS — MO JIOTOBOPY).

HeorpanuuenHelii J0CcTyn K  3JIEKTPOHHO-OMOJIMOTEYHBIM  CHCTEMaM
(9NIEKTPOHHBIM oubmmorexkam), B ANEKTPOHHYIO uH(OPMAIMOHHO-
oOpa3oBaTeNbHyI0 Cpeay o00pa3oBaTeiIbHONW OpraHU3alud; K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX U HHGOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

2. AxrtoBeii 3am Ha 483 mecta ¢ BBIXOAOM B ceTh MHTEpHET - 14
MPOBEICHUS HAYYHBIX KOH(EpEeHIM, CEeMUHAPOB - MOMEIICHUE JIJIsl OpraHu3aluu
BOCIIUTATEIbHOU PabOTHI.

TexHnuueckue  cpeacrBa  OOy4yeHUsT Il TNPOBEACHUS  3aHATHUM:
MYJIbTUMEIUUHBIA KOMILIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPALIMOHHBIN SKpaH,
MPOEKTOP).

OcHoBHOe  00Opy/AOBaHHE: COBPEMEHHOE 3BYKOBOE, CBETOBOE MU
BUJ1I€0000pYOBaHUE.

3.2. UudopmanmorHHoe odecneyeHue 00ydeHust

OcHoBHas JMTEpaTypa

1. KonecnukoB, C. W., OOmas Ouonorust : yudeOHoe mocoome / C. M.
KonecuukoB. — Mocksa : KnoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1.
— URL.: https://book.ru/book/949522 (nara obpamenus: 13.02.2024). — Texkcer :
DIIEKTPOHHBIM.

2. Myctadun, A. I'., buonorus : yuebnuk / A. I'. Mycradun, B. b. 3axapos.
— Mocksa : KnaoPyc, 2022. — 423 c¢. — ISBN 978-5-406-09668-0. — URL.:
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https://book.ru/book/943245 (mata oOpamenus: 13.02.2024). — Tekct
AJICKTPOHHBIM.

3. Speirue, B. H. buosnorus. bazoBwiii u yriyoneHusii ypoBau: 10—11
KJIacChl : y4eOHuk ans coo / B. H. Sperun [u ap.]. — 2-¢ u3gd., mep. u om0, —
Mocksa : Opaiit, 2023. — 380 c. — (O6meoOpa3oBaTenpubiii k). — URL:
https://urait.ru/bcode/530646 (nata obpamenus: 13.02.2024). — ISBN 978-5- 534-
16228-8.4.

JlonosHuTeIbHAS JIUTEpPaTypa:

1. I'enuc, J. E. MenuuuHcKas mapa3uTojorusi [DJIEeKTPOHHBIA pecypc] :
yueOnuk / JI. E. 'enuc. — Canxr-IletepOypr : Jlanb, 2018. — 524 c. — Pexum
noctymna: https://e.lanbook.com/book/99116

2. NapsuH, Y. P. Counnenns J[BmkeHne pacTeHui [ DIeKTpOHHBIN pecypc] /
Y. P. lapsua. — Mocksa : Jlenunrpan : U3n-Bo Akaza. Hayk CCCP, 1941. — 539
c. — URL: http://biblioclub.ru/index.php?page=book&id=223914.

3. HapBun, Y. P. Counnenus [Dnextponnsiii pecypc]| / Y. P. JlapBuH ; pen.
B. JI. Komapos ; pen. C. JI. Cobons. — Mocksa : Jlenunrpan : M3n-Bo Akan. Hayk
CCCP, 1941.— 691 c.—URL:
http://biblioclub.ru/index.php?page=book&id=230387

4. Manbiruda, W. B. UpentuyHocth B (Guiaocockoil, COLMAIbHOW H
KyJIbTYPHOI aHTPONOJIOTHH [DJIEKTPOHHBIN pecypc] : yueOHoe mocobue / 1. B.
Maneiruna. — 2-e m3a. — MockBa @ Cormacme, 2018. — 240 ¢. — URL:
http://znanium.com/go.php?id=978413.

5. MotopuHa, JI. E. ®unocodckas anTponoiorus [I1IeKTpoHHBIN pecypce] :
yueonoe nocodue / JI. E. Motopuna. — 3-e uzj., nepepad. u mon. — Mockaa :
NH®PA-M, 2017. — 236 ¢. —URL.: http://znanium.com/go.php?id=758149

HNuTepHeT-pecypcenl:

1. www.shio.info (Bcs Ouonorus. CoBpeMeHHas OWOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).

2. www.window.edu.ru (EmuHoe oOKHO JocTyma K 00pa3oBaTeiIbHBIM
pecypcam HTEpHETA IO OMOJIOTHH).

3. www.5ballov.ru/test (Tect ans aOUTypUEHTOB MO BCEMY IIKOJBHOMY
Kypcy OHOIOTHH).
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4. www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKaIIMOHHBIE
BUKTOPHUHBI IO OMOJIOTUHM — KOJIOTHH Ha cepBepe BOpOHEKCKOro YHUBEPCUTETA).

5. www.biology.ru (buosorust B OTkpbITOM KoJuiemke.CaiT COOEpKUT
AJIEKTPOHHBIN yueOHUK 110 6uonoruu, On-line TecTsr).

6. www.informika.ru (O7eKTpOHHBINH y4eOHHUK, OOJBIION CIIMCOK MHTEPHET-
PECYpPCOB).

7. www.nrc.edu.ru (buonoruueckast kapTuHa mupa. Paznen KOMIblOTEPHOTO
yueOHHKa, pa3paboTaHHOr0O B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

8. www.nature.ok.ru (Penkue u ncdesaronue KUBOTHbIE POCCHU — TIPOCKT
Okonoruyeckoro nentpa MI'Y um. M.B. JlomoHOCOBa).

9. www.kozlenkoa.narod.ru (st Tex, KTO y4uTCs cCaM M yYUT APYTUX; OUHO
Y TUCTAaHIIMOHHO, OMOJIOTUH, XUMUH, IPYTHUM TPEAMETAM).

10. www.schoolcity.by (bronorus B Borpocax u OTBETax).

11. www.bril2002.narod.ru  (buosorus s mkoJgbHUKOB. Kpartkas,
KOMITaKTHasi, HO JOCTaTOYHO ToJpoOHas uHbopmarms no pasaenam: «OOmas
ounonorus», «boranukay, «30010rusny, «4emoBek»)

3.3. YciioBus peaju3anuu padoyeii nporpaMMbl AJ1si WHBAJHUI0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMHU 310POBbSI

OOy4JeHne MHBAIUJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBbS
OpraHU30BaHO COBMECTHO C JIPYTUMH O00YyJarOIIUMHUCH.

JUist  OCBOEHHSA JUCUUIUIMHBI B (GoHAE OUOIMOTEKM M DIEKTPOHHO-
OMOJIMOTEUHBIX CHUCTEMaX HMEETCS OCHOBHAs M JOMOJHUTENbHAs YydeOHas
JuTepaTypa B BUJE AMEKTPOHHBIX JIOKYMEHTOB.

B nekmuoHHBIX aynauTOpusX OOOpYIOBaHBI CIHELUUAIBHBIE MeCTa C
BO3MOYKHOCTBIO Pa3MEIICHUS CTYJICHTOB Ha KPECJe-KOJACKE U TMOJKIIOUECHUS K
IEKTPUUECKOU CETH TEXHUYECKUX CPEJCTB OOyUCHHUSI.

[Ipu mpoBeneHnu MPOIEAYPHl OICHUBAHUS PE3YJIBTATOB OOyUYCHHUS
WHBAIMJOB W  JIMII C  OTPAHMYCHHBIMHM  BO3MOXKHOCTSIMU  3/I0POBBS
npeaycMaTPUBAETCS UCIIOIb30BAaHUE TEXHUYECKUX CPEJICTB, HEOOXOJAUMBIX UM B
CBSI3U C UX WHAUBUIYAIBHBIMU OCOOCHHOCTSAMH. JlaHHbIE TEXHUUYECKHE CPE/ICTBA
MOTYT OBITh TpeJCTaBlieHbl PecypCHbIM y4eOHO-METOAMYECKUM IIEHTPOM IO
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06y‘IeHI/II-O HHBAJINAOB U JIMII C OTPAHUYCHHBIMU BO3MOKHOCTAMHU 310POBbA.

4. KOHTPOJIb U OLIEHKA PE3VJLTATOB OCBOEHMS YYEBHOM
T CHUILIAHBI

KoHTponb u oIlleHKa pe3yJabTaTOB OCBOCHUS Y4YEOHOM JIUCHUUILIMHBI
OCYILECTBIISIETCA MPENOAABATEIEeM B MPOLECCE NPOBEACHUS MMPAKTUUYECKUX
3aHATUH, a TaKXKe BBIMOJHEHUS OOYYaIOIMMUCS WHAUBUAYATbHBIX 3aJlaHUM,
IPOEKTOB, UCCIIEOBAHUM.

®opMBI U METO/IbI KOHTPOJISI U OLICHKU PE3YJIbTATOB O0yUCHHUS:

Tekymmi KOHTPOJIb: TECTUPOBAHHE, KOHCIEKTUPOBAHUE, OTYETHI IIO
MPAKTUYECKUM 3aHSTHUSIM, BHEAYIUTOPHON CaMOCTOSTENIbHON padoTe.

[TpomexyTtounblii KOHTpOb: JIPK, sx3ameH.

[Ipy HeoOXOAMMOCTH HHBAIMIAM |

BO3MOKHOCTSAMHU  3O0POBbA  IIPCAOCTABILICTCA  AOIIOJHUTCIIBHOC BPCMA  JIA

JUaM C OT'paHUYCHHBIMU

IIOATOTOBKH OTBCTA BO BPpCM:A IIPOMCIKYTOYHOI'O KOHTPOJIA.

KoHTpoJb 1 o1leHKa pe3y1bTaTOB 0CBOCHHS 00111¢00pa30BaTeILHOM
AUCHHUIIMHBI PACKPBHIBAIOTCS Yepe3 TUCHUIIIMHAPHBbIE Pe3YJbTaThl,
HanpasJieHHbIe HA ()OpMUPOBaAHNeE 00IIUX U NPO(ecCHOHATbHBIX
KOMIIETCHIUH 110 pa3jeiaM U TeMaM CoJAepKaHus Y4eOHOro MaTepuaJa.

Tun oneHoYHbIX
MepOonpUATHH

Koa v HanumenoBanue

¢GopMupyeMbIX KOMIIETEeH Uil Paszpnen/Tema

P1T12,13.,14,15,1.6,
P2T21,
2.6,2.7,2.8,2.10,2.11

OK 01. BeibupatbcrnocoOsl
pereHus 3a1aq
npodecCHOHATIBLHOM 1eATEIbHOCTH

- YCTHBIH OIpOC;
- (ppoHTANBHBIN OTIPOC;
OLIEHKa KOHTPOJIBHBIX

IIPUMEHUTEIBHO K PA3JIMYHBIM P4T41,4.2,43,44 pabor;
KOHTEKCTam P5TS.1 HaOJII0IEHUE 32 XOJJ0M
BBIIIOJIHCHUS

P1TI1.1,13, 14,
1.5,1.6,1.7,1.8.

1abopaTOPHBIX padoT;
OIICHKA BBITIOJIHEHUS

OK 02. Vcnosnb30BaTh COBPEMEHHBIE
CpEICTBAIIONCKA, aHAJIN3A U

MHTEpIpeTaluu nHHOpMaluu U
UH(POPMALIMOHHBIE TEXHOJIOTHH IS
BBITNIOJTHEHUSI 3a/1a4
npodecCHOHATIBHOM 1eATeIbHOCTH

P2T22,23,24.,25.,
2.6,2.7,2.8,2.9,2.10,2.11
P3T3.1,3.2.,3.3,34,35
P4T4.1.,42.,43,44,45
P5TS5.1

1abopaTOPHBIX padoT;
OLICHKA MPAKTUYECKUX
pabort (pemenust
KaueCTBEHHBIX,
pacyeTHBIX,
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Bepcus noxymenra - 1 ‘ ctp. 30 u3 30 IlepBblii 3K3eMILIIP | KOITHA Ne
OK 04. D¢ dekTruBHO P.1T1.2,1.3,1.8, po¢eCCHOHATBHO
B3aMMO/IEHCTBOBATH MPAbOTaTh P2T21.,23,25,210., | opueHTHpOBaHHBIX
B KOJUJIEKTHUBE U KOMaH/Ie P3T3.1.,33,3435 3aja4);
P4T44,4.5 L oneHka
_ PST5S.1 KOHTPOJIbHBIX
OK 07. CogneiicTBOBaTh COXPaHEHHUIO P4T4.1.,42.,43,44, pPaboT;
OKPY’KaIOIIIEeH CPEeJIbl, 4.5 | HaGmoneHue
pecypcocOepekeHUI0, TIPUMEHSTh P5TS.1 33 XOZIOM
3HaHUA 00 U3MEHEHUU KJIMMarTa, BEINOTHEHMS
NPUHIUITB OEPEKITHBOTO KOHTPOJBHBIX
HPOM3BOCTBA, 3(1)(1)6KTI/I]3HO paboT
JIEHCTBOBATHB YPE3BBIYAHBIX - SK3aMeEH

CUTyalusax
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