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1. O6mas xapakTepucTuka pabodeil mporpamMmbl 00Ie00pa30BaTEeIHLHON JUCIUILTUHBI «bHOTOTHS

1.1. MecTo AMCUMIIITNHBI B CTPYKTYpE OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl

O6mieoOpazoBarenbHas  AucHUIUIMHA — «buosorusi»  sABiISeTCs  00s3aT€NbHOM  YacCThIO
0011e00pa3oBaTeIbHOTO IHUKJIa 00pa3oBaTenbHOM mporpammbl B cooTBercTBUu ¢ PI'OC CIIO mo
cneuuanbHocTh 38.02.02 CtpaxoBoe 1emno (10 0TpacisiM).

1.2. llenu v mu1aHUpyEMBbIE Pe3yJIbTaThl OCBOCHHUSI TUCIUTUIUHBIL:

1.2.1. llenp AUCIHUILIMHBI

Cogepxanue nporpamMMmbl 00I1e00pa3oBaTeIbHON AUCHUILIUHBI «bHoIorus» HarpaBieHoO Ha
JIOCTHDKCHHE PE3YJIbTaTOB €€ M3ydeHus B cooTBeTcTBUH ¢ TpeboBanusmMu OPI'OC COO ¢ yuerom
npodeccuonansroit HanpasieHHOCTH OI'OC CIIO. Lenp u3yueHus aucuuiuinabl «bronorus» Ha
0a30BOM YpOBHE — OBIIQJICHHE OOYYArOIIMMHUCS 3HAHUSMH O CTPYKTYpPHO-()YHKIIHOHAIEHOU
OpraHU3allK KUBBIX CUCTEM Pa3HOI0 paHra U MPUOOPETEHHE YMEHHI HCIOJIb30BaTh 3TU 3HAHUS
JUISE TPAMOTHBIX JICUCTBUH B OTHONICHHMH OOBEKTOB >KHBOW TMPUPOIBI M PEHICHHUS Pa3THYHBIX
YKU3HEHHBIX TIPOOIEM.

JlocTrxkeHue el U3yIeHHs JUCIUTLINHBI «brHoioTHs» Ha 0a30BOM YPOBHE 00ECIICUNBACTCS
pEelIeHrEeM CIIeIYIOIIUX 3a/1ay:

- OCBOEHHME 00YUYaIOIIUMUCS CUCTEMbBI 3HAHUI 0 OMOJIOTMYECKHUX TEOPHUAX, YICHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBHUIIaX, CIy>KalIMX OCHOBOU sl (GOPMUPOBAHUS MPEACTABICHUN
0 €CTeCTBEHHO-HAy4YHOI KapTUHE MUPA, O METOJIaX HAyYHOTO MO3HAHMS, CTPOCHUU, MHOTO00pa3uu
U OCOOCHHOCTSIX JKUBBIX CHUCTEM pPa3HOTO YPOBHSI OpraHU3allMM, BBINAIOIIUXCS OTKPBITUSAX H
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

- ¢dopMHpoBaHUE Yy OOYYAIONIMXCS IMO3HABATEIBHBIX, WHTEJUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEHN B Mpollecce aHadu3a JAaHHBIX O MyTSAX Pa3BUTHUS B OMOJOTHU HAYYHBIX B3IJIS/IOB,
WJIel ¥ TI0JIXO0/I0B K M3YUEHHUIO )KHBBIX CUCTEM PA3HOTO YPOBHS OPraHU3alINN;

- CTaHOBJICHUE Y O0OYJaroIIuXcs o0IIel KyIbTYyphl, PYHKIIMOHAIBHOW TPAMOTHOCTH, PA3BUTHE
YMEHUU OOBSICHATH W OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpa >KMBOW MPUPOJIBI HA OCHOBAHUH
3HaHUH U OIBITA, MOJYYEHHBIX NMPU U3YUCHUU OMOJIOTHH;

- QopmupoBaHue y OOYYaIOIIUXCS YMEHUN WJUIIOCTPUPOBATH 3HAYEHHE OWOJIOTUYECKUX
3HAHUA B TMPAKTHYECKOW JIEATENbHOCTH 4YeNOBEKa, pPa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUH 1 arpoOHOTEXHOIOTHIA;

- BOCMUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTU IIO3HAHHUS YEJIOBEKOM >KHUBOM MPHUPOJIBI,
HE0OXOIMMOCTH OEepeKHOTO OTHOIICHHUS K HEW, COONIOJIEHUs] ATHUECKUX HOPM IPH MPOBENCHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

- OCO3HAaHME IIEHHOCTH OMOJIOTMYECKUX 3HAHWUW IS TOBBIIIEHUS YPOBHS JKOJIOTMUECKOU
KYJIBTYPHI, 17151 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHNS,

- TpPUMEHEHUE TPHOOPETEHHBIX 3HAHWW W YMEHWW B TIOBCEIHEBHOM >KM3HU IS OICHKU
MOCNIEACTBUI CBOEM JAESITENbHOCTH MO OTHOLIEHUI0 K OKpYXaroled cpene, COOCTBEHHOMY
310pOBBIO, 000CHOBaHUE U COOII0ICHNE Mep PO IIIaKTHKH 3a00I€BaHU.

1.2.2. Tlnanupyemble pe3yibTaThl OCBOCHHS 00mIEe00pa3oBaTebHON JTUCIUIUIMHBI B
cootBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O6mue xomnerennuu U npodeccuoHanbubie komrereHIun OI'OC CIIO B cooTHeceHUU C
JTUYHOCTHBIMHU, METalpeIMETHBIMU U TMPEAMETHBIMH pe3yiabTaTaMu oOydeHHUsi 0a30BOTO YPOBHSA
dI'OC COO npencraBieHbl B TaOIUIIE:



Koxn u
HAaUMEHOBAHHE
hopMHUpyeMBIX
KOMIIETCHIU I

[Lnanupyembie pe3ysibTaThl OCBOCHUS IUCLIUIUIUHBI

Oo6mwme

JucuuniHapHbie

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3aja4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JlngHOCTHBIE pE3yJabTaThI
TPYJIOBOT'O BOCIIUTAHUS:
- TOTOBHOCTh K TpyaY,
Tpyaoooue;

- TOTOBHOCTh K AKTHBHOW JEATEILHOCTH TEXHOJIOTHYECKOM
Y COIIMAILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBAT,

JOJDKHBI OTpaXaTb B YaCTH:

OCO3HAHHUE LEHHOCTH MAaCTCPCTBaA,

IUIAHUPOBaTh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- UHTEpeC K pasnuuHbiM cdepam mnpodeccuoHaANTbHON

JIeSATeTLHOCTH.
MetanpeameTHble pe3yinbTaThl TOJKHBI OTPaXaTh:
OBnajieHWe YHUBEPCAIBHBIMU YYCOHBIMH IT03HABATEIHHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (DOPMYNHUPOBATh U aAKTyaIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBEHHBII MPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUU UX JOCTHKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B paCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCUTb KOPPEKTHUBHI B
COOTBETCTBHE  PE3yJIbTaTOB
MOCJIEJICTBUM J1€ATENIbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEHCKOM
U TPOEKTHOW  JEATEIHbHOCTH, HaBBIKAMH
npobiewm;

- BBISIBJISITH TIPUIMHHO-CJIC/ICTBEHHBIC CBS3H

ACATCIIBHOCTh, OICHHBATH
OEJIsIM, OLICHUBATh PUCKHA

pasperieHus

I1P6 1.
OMOJIOT U
B CHCTEME HAyYHOTrO 3HAHHS, (YHKIIHOHAIHLHOW IPAMOTHOCTH
YCJIOBCKA JIsA pemeHI/m JKN3HCHHBIX Hp06H€M.

I1P6 2. ChopMuUpOBaHHOCTh YMEHHS PACKPBIBATH COACPIKAHHE
OCHOBOITIOJIararommx 6I/IOJ'IOFI/I‘-I€CKI/IX TepMI/IHOB nu HOHﬂTHﬁZ
KW3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, MOIYJSIUS,
IKOCUCTeMa, OuoreHo3, Ouocdepa; merabonmsm (oOMeH
BEILIECTB

U TIpeBpalllCHUE DJHEPruu), TOoMeocTa3 (CaMOperyJsius),
OuocuHTe3 OelKa, CTPYKTYpHAsi OpTraHU3aIUs )KUBBIX CUCTEM,

CdopmupoBaHHOCTH 3HAHUM O MecTe U POJH

AUCKPETHOCTD, caMoperyiranus, CaMOBOCITPOU3BCACHUC
(p CHPOIIYKI_[I/IH), HaCJICACTBCHHOCTD, HU3MCHYNBOCTBD,
OHEPro3aBUCUMOCTD, pocCT )51 pa3sBuUTHC, YpOBHEBaA
opraHu3anus.

[1P6 3. ChpopmMupoBaHHOCTb YMEHUS PACKPBIBATh COACPKAHHE
OCHOBOIIOJIATAIONIMX OHOJOTMYECKHX TEOpUM M THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
IIPOUCXOXKIECHUS KU3HU U YEJIOBEKA.

NP6 4. CdopMupOBaHHOCTL  YMEHHUS  pPacKphIBaTh
OCHOBOIOJIararoIme Ouonornyeckue 3aKOHBI u
3akoHomepHoctu (I'. Menpaens, T. Moprauna, H.J. BaBunoga,
2. I'exkens,
®. Mromnepa, K. baspa), rpaHunpl Ux HOpPUMEHUMOCTH K
YKUBBIM CUCTEMAaM.

I[IP6 5. IlpuoOpereHue ombITa NPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOTO IO3HAHUS, WCIOJIb3yEeMBIX B OHOJIOTHU:
HaOJIIOIeHN

U ONHMCAHMUSA JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMIA;
OpraHM3aliy U MPOBEJCHUS OMOJIOTUYECKOTO 3KCIIEPUMEHTA,




U aKTyaJU3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y
cec peH_IeHI/ISI, HaxXOoIUThb apFYMeHTbI IJIA 10KA3aTCJIBCTBA CBOUX
YTBEPXKIACHHMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEILICHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHBIG B XOJ¢€ peI_HCHI/HI 3aJa4un
pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;
pa3palaThiBaTh IUTAH PEIICHHS IPOOJIEMbI C YUYETOM aHalln3a
HMEIOIUXCSI MaTEpUAIbHBIX U HEMATEPUAIILHEBIX PECYPCOB;

-- YMETb MIEPEHOCUTh 3HAHUS B MIO3HABATEILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

- BBIABAraTh HOBEBIE HJIEH,
MOJIXOJbI U PEIICHUS

npeajiaraTb OpUTIMHAJIBHBIC

BBIIBIDKEHUSI THUIOTE3, BBISBICHUS 3aBHUCUMOCTH MEXIY
WCCIICTyeMbIMU ~ BEIMYMHAMH, OOBSICHCHHUS TOJYYCHHBIX
pe3yNbTaToB

u (HopMyTHpOBaHUS BBIBOJOB C HMCIOJIH30BAHUEM HAyYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I1P6 6. CdopmupoBaHHOCTH YMEHUS BBIJICIISITh
CYLIECTBEHHbIE MPHU3HAKA BHUPYCOB, KJIETOK IPOKAPUOT U
JyKapUOT; OJHOKJIETOYHBIX U MHOTOKJIECTOYHBIX OPTaHH3MOB,
BUJOB, OHOIreOLIEHO30B U  JKOCHCTEM; OCOOEHHOCTH
IPOIECCOB OOMEHA BEIISCTB M MPEBPAICHUS JHEPTHH B
KJIETKe, (POTOCHHTE3a, IJIACTUYECKOTO M SHEPreTHYeCcKOro
oOMEeHa, XEMOCHHTEe3a, MMTO3a, MEeH03a, OIJI0JOTBOPEHMUS,
pa3BUTUSA U PA3MHOXKCHHS, HHIWBUIYaTbHOTO pPa3BUTHUS
opranm3mMa (OHTOTeHe3a), OOpbObI 3a  CyIIECTBOBaHUE,
€CTECTBEHHOT'O otOopa, BUJI000pa30BaHus,
TIPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUsl, BIUSHUS
KOMIIOHEHTOB ~ JKOCHUCTEM, AaHTPOIIOT€HHBIX  HM3MEHEHH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaIllEHUE SJHEPTUU B Orocdepe.
ITP6 7. ChopmMupoBaHHOCTh YMEHUS MPUMEHSTH MMOTYICHHbBIE
3HAHUS 11 OOBSCHEHUS OWMOJOTUYECKUX TMPOIECCOB U
SBIIGHUW, i1 TPUHATHS TMPAKTUYECKUX  pEHIeHWH B
MOBCEAHEBHOM KU3HU

C 1enplo olecrieueHHss O€30MacCHOCTU CBOETO 3/I0POBbS U
3I0pOBbsl  OKPYXKAIOUIUX JIIOJeH, COOJIIO/IEHUsI 3/10pOBOTO
o0pasa >KU3HHU, HOPM TPaMOTHOTO TMOBEJCHUS B OKPYXKAIOIIeH
MIPUPOJTHOM cpere; MTOHMMAaHHE HEO0OXOTMMOCTH
WCTIONIb30BaHUS JTOCTHKEHHH COBPEMEHHOW OHOJOTHU U
OMOTEXHOJIOTHI JUISl pAIMOHATBLHOTO MTPHUPOJIOTIOIB30BaAHHS.
I1P6 8. ChopMUpOBaHHOCTH YMEHHUS peliaTb OMOJIOrMYECKHe
3aJ1a4y¥, COCTABIISATh TCHOTUITMYCCKHE CXEMBI CKPEIIMBAHHUS
JUISL pa3HBIX THIIOB HACTEIOBAHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJIAITH CXEMBI TIEPEHOCA BEIIECTB MW DJHEPrUd B
9KOCUCTEeMaXx (IIeTH MUTAHWsI, MUIIEBbIC CETH).




ITP6 9. ChopmMupoBaHHOCTh YMEHHI KPUTUYECKH OIICHUBATH
nHpOpPMAIMIO OHOJIOTUYECKOTO COAEPIKaHUS, BKIIIOYAIOIIYIO
IICEBIOHAYYHbIC  3HAHMUA W3  PA3JIMYHBIX  HMCTOYHHKOB
(cpeactBa MaccoBoil uWHGpOpPMANUK, HAYYHO-TIOMYISIPHBIC
MaTepuaibl);  WHTEPIPETUPOBATh  ITUYCCKHE  ACIEKTHI
COBPEMEHHBIX HCCIEIOBaHMKA B OHOJOTMM, MEIUIUHE,
OMOTEXHOJIOTHH; PacCMaTpUBaTh III00ATBHBIC KOJIOTHYCCKHEC
poOJIEeMBl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K
HUM COOCTBEHHYIO ITO3HUITHUIO.

mP6  10. CdopmupoBaHHOCTP  YMEHHH  CO3]aBaTh
COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIC COOOIEHHSI Ha OCHOBE
OMOJIOTHYEeCKO HWH(POPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHSATHIHBIN anmapar OHOJIOTUr

OK 02.
HcnonwzoBars
COBPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
MHTEPIpPETALNH
uH(pOopMaluu U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodecCuOHATIbHON
JeATETbHOCTH

JlugHOCTHBIE pPE3yAbTATHl  JIOJKHBI
[IEHHOCTH HAYyYHOTO MO3HAHUS:

- c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH M OOLIECTBEHHON
MPaKTUKH, OCHOBAaHHOTO Ha JAaiore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHDE.

MeranpeaMeTHbIe pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnazieHne yHUBEPCAIbHBIMU YYEOHBIMU IMO3HABATEIHHBIMH
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:

- BJIAJIETh HaBBbIKaMH
W3  UCTOYHMKOB  PA3HBIX  THUIIOB, CaMOCTOSTEIIBHO
OCYUIECTBIISTh TIOHCK, aHajus, CHUCTEeMAaTH3aIUIO
¥ HUHTEpIpETAi0 HHGOPMAIMKU PA3TUIHBIX BHIOB U (OpM
MPE/ICTABIICHHUS;

- OIICHWUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTH HH(OpPMAIIHH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

OTpaXaTb B YaCTH:

HOJTy4EHUS uHpOpMaLuu

I[MP6 1. CdopMHupOBaHHOCTH, 3HAHUKW O MECTE€ H POJHU
OuoI0ruu

B CHCTEME HAYYHOTO 3HAHUs; (PYHKIIMOHAIBHOW TPAMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NTPOo0JIeM.

[1P6 7. ChopMupoBaHHOCTh YMEHUS PUMEHSTH MTOJyYE€HHBIE
3HaHUS [ OObBACHEHHs OHOJOIMYECKHX IPOLECCOB U
SIBIIGHUW, Ui TPUHATHS —MPAKTUYECKUX  pEUIeHHH B
[IOBCEJHEBHOM KU3HU

c uenbto oOecrieyeHHss O€30MaCHOCTH CBOErO 3/10pOBbS U
3JI0pOBbsSI  OKPY)KAIOLIUX JIIOJIeH, COOJIOAECHUS 30pPOBOTO
oOpasa >KU3HHU, HOPM I'PaMOTHOTI'O MOBEJEHUS B OKpYKarolen
IPUPOIHOMN cpene; IIOHMMAaHHE HE00X0AMMOCTH
WCIIOJIb30BAHUS JTOCTWKEHUM COBpEMEHHOW OHOJOTMU U
OMOTEXHOJIOTHH ISl PAallHOHAIBHOTO MTPUPOIOTIONB30BAHMS.
M6 10. CdopmupoBaHHOCTP  YMEHHH  CO3/1aBaTh
COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
OuoJoru4eckod HHQOpPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
I'pPaMOTHO MCHOJIb30BATh MOHATHHHBIN anmapar OMoI0Tun

OK 04. DddexTrBHO
B3aMMO/ICHICTBOBATh
u paboTaTh B

JImgyHOCTHBIE PE3YIbTATEl JOOJDKHBI OTpaXXaTb B 4YacCTH:
ONCHHOCTH HAYYHOT'O IMO3HaHHUA: OCO3HAHUC IECHHOCTH HaquOﬁ
ACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJIATH IPOCKTHYIO H

I[IP6 5. IlpmoOpereHue ombITa TPUMEHEHHUS OCHOBHBIX
METOJIOB HAy4YHOTO TO3HaHUs, UCIOJb3YEeMbIX B OHOJIOTHH:
HaOJMIOJIEHNUST W ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB M
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KOJIJIEKTHBE U UCCIICIOBATEIbCKYIO JIeATEIbHOCTh HHAMBHUIYAlbHO U B | SIBJIECHUH; OpraHu3allid U IPOBEACHUS OHOJIOrMYECKOro
KOMaH/1e rpymnre. IKCHEPUMEHTA, BBIJIBUKCHUS THIIOTE3, BBISIBIICHUS
MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh: 3aBUCUMOCTH  MEXJYy  HUCCIEAyeMbIMH  BEJIMYMHAMH,
Onanenue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH | OOBSICHEHUS MOIYYEHHBIX PE3yIbTaTOB
NeHCTBUSAMU: U (OpMYIHPOBaHUS BBIBOAOB C MCIIOJIb30BAHUEM Hay4YHbBIX
0) cOBMECTHAsl IESATEIIbHOCTD: MOHATHUM, TEOPUI U 3aKOHOB
- IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOM
U MHIUBUIYaJIbHON pabOTHI;
- IIPUHUMATh e COBMECTHOM NesITeIbHOCTH,
OpraHU30BBIBATH M KOOPAUHUPOBATH JEHCTBUS
o ee JOCTWKEHHMIO: COCTaBIATh IUIAH  JICHCTBHIA,
pacnpenenaTb pojau ¢ yie€TOM MHEHUN y4aCTHUKOB OOCYKIaTh
pe3yIbTaThl COBMECTHON pabOThI
OK 07. JInuHOCTHBIE pe3ysbTaThl JODKHBI oOTpaxkaTh B yactu: | [IPO 5. IlpuoOperenue ombiTa HPUMEHEHHUS OCHOBHBIX
CopneiicTBoBaTh 9KOJIOTUYECKOTO  BOCIUTaHMUA: -  C(HOPMUPOBAHHOCTH | METO/I0B HAYYHOIO IO3HAHMS, UCIOJIb3YEeMbIX B OHOJOIHHM:
COXPaHEHHUIO HKOJIOTHYECKOW KYJIBTYpHl, TOHUMAHUE BIUSHHS COLUAIBHO- | HAOIIOICHUS
OKpY’Karouien 9KOHOMHYECKUX MPOLIECCOB HAa COCTOSIHUE NPUPOIHON U ONHUCAHUS OJKUBBIX CHCTEM, IIPOLECCOB M SBICHUN;
cpenpl, U COLMAIBHOM Cpe/bl, OCO3HaHHE IJIOOAIBHOIO XapakTepa | OpraHU3alMK U IPOBEAECHUS OMOJOTMYECKOro dKCIEPHUMEHTA,
pecypcocOepeXeHr | SKOJIOIMYECKHX MpoOieM; BBIIBMOKEHUSI TUIIOTE3, BBISABICHHUS 3aBUCHUMOCTU MEXIY
10, IPUMEHATh - TUIAaHUPOBAHHE M OCYIIECTBIICHHUE JCHCTBHI B OKPYXAIOIIEH | HCCIEyeMbIMA  BEIMYMHAMH, OOBSICHEHUS TOJTYYEHHBIX
3HaHUs 00 cpele Ha OCHOBE 3HaHMS LeJed YCTOMUMBOIO pa3BUTHUS | pe3yJbTaTOB
M3MEHEHUH KJIMMaTa, | 4YeJI0BEYeCTBa, 1 (OPMYJIHPOBAHUS BHIBOJOB C HCIIOJIB30BAHUEM HAYYHBIX
HPUHIUITBL - aKTMBHOE HENpusATHE JEHCTBHM, MNPUHOCIAIUX BpeJ | MOHATUN, TEOPUIl U 3aKOHOB.
OepexIIBOro OKpYXarollen cpene; [1P6 6. CdopmrpoBaHHOCTH YMEHHUS BBIJIETISATh
IPOM3BOJICTBA, - YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUITHBIE SKOJOTHYECKUE | CYIIECTBEHHbIE MNPU3HAKM BHUPYCOB, KJIETOK NPOKapuoT U
3¢ PeKTUBHO MIOCJIEICTBHSI TIPEANPHHUMACMBIX JIEHCTBUN, MPEAOTBPAIIATh | DYKAPHOT; OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHM3MOB,
NIeicTBOBATh B ux; BUOB, OHOreOLIEHO30B M  JKOCHUCTEM;  OCOOEHHOCTHU
Ype3BhIUATHBIX - pacuIMpeHHe OmbITa JIeATEIbHOCTH  SKOJIOTMYECKOM | MPOIEecCOB OOMEHa BELIECTB M MPEBPALEHUS HHEPrUH B
CUTYyalHAX HaIlpaBJIEHHOCTH. KJIeTKe, ()OTOCHHTE3a, IIACTUYECKOI0 M HHEPreTH4eCcKOro
MetanpeameTHble pe3ynbTaThl T0JKHBI OTPaXaTh: oOMEHa, XEMOCHHTE3a, MHTO03a, MeH03a, OILIOJOTBOPEHMUS,
Ognanenue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH | Pa3BUTUA U Pa3MHOXKEHUS, HWHIUBUAYAJIBHOIO Pa3BUTHS
JNEeNCTBUSAMU: opranusma (OHToreHesa), 60pbObI

0) cOBMECTHas JICITCIIbHOCTD:
- TOHHUMATh M HKCIIOJB30BATh TNPEHMYINECTBA KOMAHIHOMN

3a CYILECTBOBAHUE, €CTECTBEHHOT'O ot6opa,
BHJI000pa30BaHMUsl, IPUCIIOCOOJIEHHOCTH OPraHU3MOB K CpeJie
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Y UHIUBUIyaJIbHOU PabOTHI;

- IIPUHUMATH e COBMECTHOU JEATECIIBHOCTH,
OpraHU30BbIBaTh u KOOPJMHHUPOBATH JICCTBUS
M0 €€ JOCTIIKCHMIO: COCTaBIATh ILIAH  JCHCTBUM,

pacnpeensaTh POy ¢ yueTOM MHEHUH yYaCTHUKOB O0CYXAaTh
pe3yJIbTaThl COBMECTHON pabOTHI

BJINSAHUA KOMIIOHCHTOB OKOCHUCTEM,

U3MEHEHUN

obuTanus,
AHTPOIIOTEHHBIX
B 9KOCHCTEMaX CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.
ITP6 7. ChopMUpOBaHHOCTH YMEHUS MPUMEHSTH IMOTy4YECHHBIE
3HaHUS s OOBSICHEHHS OHOJOTHYECKUX IMPOIECCOB |
SBJICHUH, M TPUHATHAS TPAKTUYECKUX  pPEIIeHHH B
MOBCETHEBHOM KM3HM C LIENbIO OOecredeHus: 0e30MacHOCTH
CBOETO 3/I0pPOBbS W  37I0POBBSl  OKPY)KAIOIIMX  JIIO/IEH,
coOMIoeHHsT 3I0pOBOr0 00pa3a >KU3HHM, HOPM TI'PAaMOTHOTO
IIOBE/ICHHUSI B OKPYXAaIoLIel NPUPOIHON cpele; IMOHUMaHUE
HEOOXOJUMOCTH HCIOJIb30BaHUS JIOCTH)KEHUN COBPEMEHHOU
Ovonmornn ¥ OMOTEXHOJNOTWH  JUIS  PalMOHAILHOTO
IPUPOAONOIH30BAHUS

IIK 2.1. [IpoBOaUTH
CTaTUCTUYECKHUE
HaOJIFOEHUS B
LENSX BBIICHEHUS
cmpoca Ha
CTpaxoBBIC

HPOAYKTHI

JImdHOCTHBIE pe3yNnbTaThl JOJDKHBI OTpakaTh B YacTH:
TPYJIOBOTO BOCIIUTAHUS:
- TOTOBHOCTb K TpPYAY,
TpyAoJto0ue;

- TOTOBHOCTh K AaKTHUBHOHM JEATEIBbHOCTH TEXHOJOTHYECKOU
Y COIMAILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBAT,
IJIAaHUPOBaTh W CAMOCTOSITEJIBHO  BBIIOJHATH  TaKYHO
NeSTeTbHOCTB;

- HHTEpeC K pa3Iu4yHbIM
JIeSTeTLHOCTH.
MeranpeamMeTHbIe PE3ybTaThl JOJKHBI OTPAXkKaTh:
OBnazieHne yHUBEPCAIbHBIMU YYEOHBIMU TTO3HABATEIBHBIMU
JEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITeNbHO (HOPMYIHUPOBATh U aKTyaIH3UPOBATH
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,

- YCTaHaBIIUBaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS JJIsi
CpaBHEHUS, KJIacCu(PuKauu u 0000IICHUS;

- ONIPEACIIATH 1NN AeATENbHOCTH, 33/1aBaTh TapaMeTPhl

Y KPUTEPHUU MX TOCTHKCHHS;

OCO3HAaHHWEC INICHHOCTH MAaCTCPCTBA,

chepam mpodeccHoHaATBHOM

I[IP6 1. CdopmupoBaHHOCTH 3HAaHUH O MeECTe€ U POIU
OWOJIOTMM B CUCTEME HAy4YHOTO 3HAHUS, (HYHKIMOHAILHOM
IPaMOTHOCTH 4YeJIOBEKa JIJISl PeLICHHs )KU3HEHHBIX TPOo0IIeM;
[1P6 3. ChpopmMupoBaHHOCTH YMEHUS PACKPBIBATh COACPKAHHUE
OCHOBOTOJAralomux OHOJOTHYECKUX TEOPHd U THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAllMOHHOW, 3BOJOLIMOHHOM,
MPOUCXOK/ICHHS )KU3HU U YETIOBEKA;

[IP6 5. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O TMO3HAHUS, HCIOJIb3YEMbIX B OHOJIOTHUH:
HaOIOJIEHUsT M ONHUCAHUS JKUBBIX CHCTEM, MPOILIECCOB U

HBHCHHP’I; OopraHu3aliud W MIPOBCACHUA OMOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU A THUITOTE3, BBISABJICHUSA
3aBUCHUMOCTH MCXKOY HCCIICAYCMBIMHA BCJIMYHUHAMMU,

OOBSICHEHUS TIOTYYCHHBIX PE3YJIbTATOB M (POPMYTHUPOBAHUS
BBIBOJIOB C HUCIOJB30BAaHHWEM HAYYHBIX MOHSITUN, TEOPUU U
3aKOHOB;

ITP6 7. ChopMUpOBaHHOCTH YMEHUS MPUMEHSTH IMOJy4ESHHBIE
3HaHUS 11 OOBSCHEHUS OWOJOTHYECKUX TMPOIECCOB U
SIBJICHUH, JUISI TPHHATHS  TMPAKTHYECKUX  PEIICHHH B
MOBCEIHEBHOM XKHM3HU C IEJIbI0 oOecreueHus 0e30MacHOCTH




- BBISIBJISATH 3AKOHOMEPHOCTH M TPOTHBOPEUUS
B PaCCMAaTPUBACMBIX SIBJICHUSX;
- BHOCHUTh KOPPEKTHUBHI B
COOTBETCTBUE  PE3YJIbTATOB
MOCJICICTBHIA JESITEIIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BJIaJICTh HaBBIKAMH Y4EOHO-HCCIIEI0BATEIbCKON
U TPOSKTHOW  JIEATENHHOCTH, HABBIKAMH
npo0Jem;

- BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJIM3UPOBaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y
€¢ pelIeHMs], HAXOIUTh ApPTyMEHTHI JIJIS JIOKA3aTelIbCTBA CBOMX
YTBEPKICHHIA, 331aBaTh MIApaAMETPhl K KPUTCPUH PEILICHHSI,

- AQHAIM3MPOBATH IIOJYYCHHBIC B XOJC PCIICHUS 3aJa4u
pe3yJbTaThl, KPUTUYECKH OICHHBATh HX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIAH PEHICHUsS MPOOJIEMBI C YYETOM aHAIHM3a
UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAITLHBIX PECYPCOB;

JACATCIIBHOCTh, OLCHHBATH
OCIIAM, OLICHUBATh PUCKHU

paspeleHus

CBOEr0 3JI0pOBbSi M 3J0pPOBbA  OKPYKAIOIIMX JIOAEH,
coONroIcHHsT 3I0pPOBOrO 00pa3a JKW3HH, HOPM TI'PaMOTHOTO
NOBEJCHUSI B OKpYXalolleld IMPUPOIHOM cpeze; NOHUMaHue
HEOOXOIMMOCTH HWCIOJIb30BaHUSI JOCTHKCHHI COBPEMEHHOM

Ouojoru U OHUOTEXHOJNIOTMH AN PalUOHAIBLHOTO
MPUPOJIOTIONE30BAHUS;
I1P6 10.  CdopmupoBaHHOCTP  yMEHHUH  CO3/1aBaTh

COOCTBCHHBIC ITUCBMCHHBIC M YCTHBIC COOOIICHHMS HAa OCHOBE
OHMOJIOTMYECKOH HH(OPMAIIMK W3 HECKOJBKHUX HCTOYHHKOB,
TPaMOTHO UCIOJB30BaTh TOHATUHHBIN armapar OMOJIOTHH.




2. CTpykTypa u cofepkaHue o0mieo0pa3oBaTeIbHON TUCIIUTUIAHBI

2.1. OO6beM IUCHUIUTUHBI ¥ BUBI y4eOHOW paboThI

Bun yue6HOH paboThI O06beM B yacax

O06Bem 00pa3oBaTEILHON TPOTrPAMMBI TUCITATIIUHBI 72
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM 72
B TOM YHCJIE!

OCHOBHOE CcoJIep)KaHNE 12
B TOM YHCJIE!

TEOPETHUECKOE 00yUeHUE 40
B TOM 4HCJIE TIPOEeCCHOHATIHLHO-OPHEHTUPOBAHHOE COJIEPIKAHHE 6
MPaKTUYECKHE 3aHATUS 24
B TOM YHCJIE TPOEeCCHOHATHLHO-OPHEHTUPOBAHHOE COJIEPIKAHHE 6
71a00paTOPHBIE 3aHATHS 6
B TOM 4HcClIe TPO(heCCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHHE 2
[Tpomexyrounas arrecranus B popme nuddepeHImpoBaHHOTO 3a9eTa 2




2.2. TemaTnyeckuil 1J1aH U COAEp KaHUE TUCIIUTUIMHBI

Konbr
KOMIIETCHIIUI
HanmeHnoBanue O6beM (opmupoaiiio
Coneprxanue yueOHOro MaTepuaia 1 (popMbl OpraHU3aLUu 1EATEIBHOCTH CTYICHTOB KOTOPBIX
pa3JesnoB U TEM B Hacax
CIOCOOCTBYET
JJIEMEHT
IIPOrpaMMbI
1 2 3 4
Pasnen 1. buonorus kak Hayka. JKuBble CUCTEMBI U MX OpraHU3aIMs 2 OK 2
Tewma 1.1. buonorus CopepxaHue yaueOHOro MaTrepuana 2
B cucreme Hayk. OOwast |Byonorns — Hayka O JXuBOM mpupoje. CBsizu OMONOTHHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
XAapaKTCPUCTHUKA XKU3HU | npyrUMH €CTECTBEHHBIMH HayKamH, (puiocodueld, penurueii, 3TUKOH, SCTETUKOH U mpaBoM. Poib
Ouosioruu B pOpMHUPOBAHUM COBPEMEHHOM HayuyHOW KapTUHBI Mupa. Cucrema OMOJOrMUECKUX HayK.
Metoabl TO3HAHUS JKUBOW TPUPOABI (HAONOJCHHME, OSKCIIEPHMEHT, OIHMCAaHUe, HW3MEpEHHeE,
Kinaccuukanus, MOJAEIMPOBAHUE, CTaTHCTUYecKas oO0paboTka JaHHbIX). JKuBble cHucTeMbl
(OnocucteMbl) Kak mpeaMeT u3ydeHus Ouosiornu. OTIMYME JKHUBBIX CHCTEM OT HEOPraHMYECKOMN
npupoisl. CBoiicTBa OMOCHCTEM UM MX pa3HooOpaszue. YpPOBHM OpraHM3allid  OHOCHCTEM:
MOJIEKYJIIPHO-T€HETUYECKUM, KIIETOYHBIN, OPraHU3MEHHbIN, OMYJIAIIMOHHO-BUI0BOM, SKOCHCTEMHBIN
(Omo - reorieHOTHYECKUH ), OMOCHEpHBII
Pazgen 2 Xumunueckuii coCTaB U CTPOEHUE KIIETKH 10 OK 1,0K 2,
Tema 2.1. Xumnueckuit | ConepxaHnue yueOHOro Marepuaia 3 OK 4
cocTaB KIeTKU. Boga | Xumudeckuii coctaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKpPOIJIeMeHThl. Bona n
A MUHEPAJIPHBIC MUHEpanbHble BemecTBa. DyHKIMM BOABI M MHHEpAJIbHBIX BellecTB B Kierke. [lomnep:xanue
BCIICCTBA OCMOTHYECKOr0 OasiaHca
B TOM yncne npakTM4EeCKUX 3aHATHN 2
1. [TpakTueckoe 3ausiTue. «bruonornyeckas poiab MUHEPAIbHBIX BELIECTB B 00ECIIEUeHUU
KHU3HEIEATEIbHOCTH OPraHU3MOB, MPOSBICHHS JucOaaHCca MUHEPAIbHBIX JIEMEHTOBY
Tema 2.2. Coneprkanne y4eOHOT0 MaTeprana 3
buonornyecku Baxusie | benku. CocraB u cTpoeHHe O€IKOB. AMHHOKUCIOTBI — MOHOMEpbI OenkoB. He3ameHuMble U
XUMHUYECKHE 3aMEHUMbIE aMUHOKHMCIOTHl. AMUHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpPHI OCIKOBOW MOJIEKYJIbI
COEIUHEHUS

(mepBUYHasi, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE CBOICTBAa OEIKOB.

buonornueckue (I)yHKI_II/II/I OCIIKOB. q)epMeHTBI — Owuonoruuyeckue KaTaJIn3aTOpPHhI. CTpOGHI/Ie
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(depMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas crenupuunocts. Kodepmentsl. Butamunpl. Otanuus
(epMEHTOB OT HEOPraHWYECKHUX KaTalu3aTOPOB. YTJIEBOABI: MOHOCAaXapuabl (TJIIOKO3a, pubo3a H
ne3okcupubo3a), aumcaxapuisl (caxaposa, JIakTo3a) M IMOJUcaxapuipl (KpaxMmal, TJIHKOIeH,
HeJuTroNio3a). buonmorndeckne ¢GyHKUMU yrieBonoB. JlMmuasl: TpuUraunepuabl, (GochOTUIHIbL,
crepoubl. ['mnpodunsHo-ruapodoOHBIe CBOlicTBA. bronorndeckue ¢Gynkimu nunuaoB. CpaBHEHHE
YIJIEBOAOB, OCNIKOB M JIMMUAOB Kak MCTOYHMKOB »Hepruu. Hykieunnossie kucnotsl: JJHK u PHK.
Hyxneoruasl — MoHOMepwl HykJIeMHOBBIX KucinoT. Ctpoenwe u ¢ynkuuun JIHK. Crpoenue u
¢ynkunu PHK. AT®: ctpoenue u pyHKIHH

B Tom uucine 1a00opaTopHbIX 3aHATUN

1. Jlabopartophas padora. «Onpenenenue Butamuaa C B MPOIYKTaX MATAHUS»

Tema 2.3. CTpyKTypHO-
dbyHKIIMOHATBHAS
OpraHu3aIys KJIECTOK

Copepxanue yueOHOTo MaTepuana

[{utonorus — Hayka o kierke. KierouHas teopus — nmpumep B3auMoJeicTBUs uaed U (pakToB B
HAYYHOM ITO3HAaHMU. MeToabpl u3ydeHus KieTku. KieTka kak menoctHas skuBas cucrema. Oomme
NPU3HAKK KJIETOK: 3aMKHYyTas HapyxHas mMemOpana, monekynsl JJHK kak reHerndeckwii ammapar,
cucremMa cuHTe3a Oenka. TWIBI KIIETOK: dyKapHOTHUYeCcKass M Tpokapuoruyeckas. OcoOeHHOCTH
CTPOCHUSI TPOKAPUOTHIECKOH KieTku. Knerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOI
kiaeTkr. OCHOBHBIC OTIMYMS PACTHTEIBHOH, XMBOTHOW M TpUOHOW KieTkHu. [loBepXHOCTHBIE
CTPYKTYpPBbI KJIETOK— KJIETOYHas CT€HKa, ITMKOKAIUKC, NX QyHkuuu. [InazmaTtuueckas memOpaHa, ee
cBoiictBa n QpyHkiuu. [{utonnazma u ee opranouipl. OgHoMeMOpaHHble opraHouas! Kietku: OIIC,
anmapat ['onmboku, nuzocomsl. [lomyaBTOHOMHBIE OpraHOMBI KJIETKH: MUTOXOHAPHH, TUIACTH]IBIL.
[Tpoucxoxaenne MUTOXOHApUIN M miuacTua. Bunael nimactun. HememOpaHHbIE OpraHOMIbI KIIETKU:
puOOCOMBI, KJIETOUHBIM LEHTp, LEHTPHUOIU, PECHUUYKHU, XI'YTUKU. DYHKIHUKM OPraHOMIOB KIIETKH.
Bxmrouenus. SAnpo — perymsaropHslii neHTp kieTku. CrpoeHue sapa: saepHas o000Ji0uKa,
KapHuoIlIa3Ma, XpOMATHH, SIIPBIIIKO. XpoMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE

B TOM uncne nabopaTopHbIX 3aHATUI

1. JlabopatopHas padora. «CTpoeHHEe KIETKH (pacTeHUs, J)KUBOTHBIC, TPHUObI) U KIIETOYHBIC
BKITIOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )

Paznen 3. KusnenesteIpHOCTD KIIETKU

Tema 3.1.
OO0OMeH BeleCTB
Y TIpeBpaIICHHE

3HepFI/IH B KJICTKEC

Conepxxanue yuaeOHOro MaTepHaia

OOmMeH BemiecTB, WM MeTA00MM3M. AcCUMWIAIUSA (TUTACTHYECKUH OOMEH) W JUCCUMUJISIIUS
(oHepreTuyeckuii oOMEH) — JB€ CTOPOHBI €IMHOTO Ipolecca Meradbonuszma. Ponb 3akoHOB
COXpaHEHHUs BEIIECTBA W OHHEPrUM B TIOHUMAHWUW MeTabonu3ma. Turmbl oOMEHa BEIIECTB:

OK 1, OK 2,
OK 4
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aBTOTpOGHBIN U rerepoTpodHbIii. Ponb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILLCHUN YHEPTUU B
kietke. @Dortocunre3. CperoBas u TemHOBas (a3el  (porocuHTeza. Peakumu (doTocuHTEe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHMHTE3a Ui KU3HM Ha 3emie. Bnusaue ycioBuit
cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI TOBBIIICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PacTCHHH.
XeMocHHTe3. XEMOCUHTE3UpYIOIIMe OakTepuu. 3HAYECHUE XEMOCHHTE3a UId XKU3HU Ha 3eMile.
DHepreTrueckuii OOMEH B KIIETKe. PaclieruieHue BEUISCTB, BBIJICICHHE W aKKYMYJIHPOBaHUE
DHEpPruM B KJIETKE. OJTambl JHEpreTuueckoro oOmeHa. [mkonu3. bpoxkeHue u ero BHIBL
Kucnoponnoe okucinenue, wWid KiIeTO4HOe jpixaHue. OxucnutensHoe (ochopuanpoBaHue.
D¢ hEeKTUBHOCTh IHEPTETUISCKOTO 0OMEHA

Tema 3.2.

Copnepxanue yueOHOTo MaTepuana

Buocunres Oenka

Peakiun matpuunoro cuures3a. ['enermueckas mHpopmanms u JIHK. Peanmuzamus reHetwmdeckoi
uH(popmanuu B KieTke. ' eHeTHUeCKuil Kol U €ro cBoWMCTBa. TpaHCKPHUIIUSA — MAaTPUYHBIA CHHTE3
PHK. Tpancnsuus — OuocuHTe3 Oenka. Drtambl TpaHchsanuu. KoaupoBaHWe aMHUHOKHUCIOT. Poib
pubocoM B OMOCHHTE3E OeKa

B TOoM uncie npakTHYECKUX 3aHATHI

1. HpaKTI/I‘-ICCKoe 3aHsaTHe. «Pemnienne 3agad Ha OMpeaACIICHUEC TOCTICA0OBATCIbHOCTH HYKIICOTUI0OBY

Tema 3.3.

Coneprkanue yaeOHOro MaTepuana

Bupycst

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (/. WM. VBaHoBckuit).
OcoOeHHOCTH CTpOEHHMS U KU3HEHHOro LuKIa BHUpycoB. bakrtepmodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc nmMmmyHozeduuurta uenoeka (BUY) —
B030yauTens CIINa. ITpodunakTika pacnpocTpaHeH!s] BUPYCHBIX 3a00J1eBaHHM

Pasnen 4. PasMuoxeHue u

UHAUBUAYAJIBbHOC PAa3BUTUC OPraHU3MOB

Tema 4.1.

Cogepxanue yaeOHOTO MaTepuana

JKU3HeHHBIN UK
KJIETKHA

Knerounslii nuki, WK KU3HEHHBIA LUK KIeTkU. MHTepdasza u muto3. Ilporeccsl, nporekaronue B
untepdaze. Pemnukauus — peakuus MatpuyHoro cuHre3a JIHK. Crpoenne xpomocom.
XpOMOCOMHBIIT Habop — KapuoTull. JIUIUIOMAHBIA W TaluIOMAHBII XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. LluTomornueckne OCHOBBI PA3MHOKEHHSI M WHJMBHUAYAIbHOTO PA3BUTUS OPTaHU3MOB.
Henenne kierkn — muto3. Cragnn mutosa. [Iporeccsl, Mpoucxoadmuye Ha pa3HbIX CTaJAUsIX MUTO3a.
buonoruueckuii cmpica mutosa. [Iporpammupyemast ruGenb KIETKH — alomTo3.

Tema 4.2. Dopmbl

Cogepxanue yaeOHOTO MaTepuana

Pa3MHOXEHHUS
OpraHu3MOB

q)OpMBI Pa3MHOKCHHA OPraHU3MOB! 0ecI10J10€ U MOJI0BOE. Bungsr Oecrosoro Pa3MHOKCHHA: ACITICHUC
HaaABOC M ITOYKOBAHUE OOJHO M MHOT'OKJICTOYHBIX, cnop006pa3OBaHHe, BCIrCTaTUBHOC PA3MHOXKCHUC.

OK2,0K 4
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HckyccTBeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €ro 3HAUYCHHE IS celIeKIuu. [looBoe pa3sMHOXKEHHE,
ero ornuuusi or Oecronmoro. Meiio3. Cramuu Mmeiiosa. IIpomeccel, TpOUCXOIAIIME HA CTAAUAX
Meiiosza. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buosiorndeckuii CMbICH W 3HA4YEHUE
Meino3a. ['amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIE Kele3bl:
CeMEHHUKH W sSu4YHUKUA. OOpa3oBaHWME M Pa3BUTHE IIOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30u/l,
STUIIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS SHIICKIETOK U CIIEPMAaTO30HUI0B.
OmnonorBopenue. [laprenorenes.

Tema 4.3.
NunuBuayanbHOE
pa3BUTHE OPraHU3MOB

Coneprkanue yueOHOro MaTepuana

NunuBunyanpHOe pa3BUTHE (OHTOTeHE3). OMOpHOHAIBLHOE pa3BUTHE (dMOpHUOTEHe3). DTaIbl
AMOPHOHAIBHOTO PA3BUTUSI Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIHs, OPraHOTCHE3.
[ToctamMOproHabHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIILHOTO PA3BHTHUS: TIPSMOE, HEMPsSMOe
(mumHOYHOE). BnusiHME cpensl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOXKACHHBIE ypojicTBa. PocT u pasButHe pacteHuil. OHTOreHe3 I[BETKOBOTO PAaCTEHUS: JBOMHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaINU PAa3BUTHS

B TOM uncie npakTHYECKHUX 3aHATHI

1. Ilpaktudeckoe 3anarue. «MH(pEKIMOHHBIEC 32001€BaHUS M STTUIEMUH B UCTOPHH YE€IIOBEYECTBAY.
«BakmuHanus kak npoQuiakTHKa HHOEKIMOHHBIX 3a00JIeBaHUIN»

Paszpgen 5. HaciiencTBEHHOCTh M N3MEHYMBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHUS

Coneprkanue y4eOHOro MaTepuana

[Ipenmer u 3amauu reHeTHKU. Posb UTONIOrMM UM SMOPUOJIOTMH B CTAHOBJIEHUMM TeHETHKHU. Bxiiajg
pOCCHMCKMX W 3apyOeXHBIX  y4Y€HBIX B  pa3BUTHE TIEHETUKU. MeToabsl  TI'eHETUKU
(ruObprI0TOTNYECKUH, IUTOT€HETUYECKHM, MOJIEKYIsIpHO-TeHeTHYeCcKuil). OCHOBHBIE T€HETUUYECKHE
NOHATHs. ['eHeTHdeckass CHMBOJIMKA, HCIOJb3yeMas B CXEMaX CKPEIIMBAHUNA. 3aKOHOMEPHOCTH
HacJIeI0BaHKsl IIPU3HAKOB, ycTaHoBIIeHHbIE I'. MenneneM. MoHorubpuaHoe ckpemuBaHue. 3akoH
eanHoo0pa3uss ruOpuaoB mepBoro nokojeHus. [IpaBuio JOMHUHHMpPOBaHUS. 3aKOH pacIlEIUICHUs
npusHakoB. [unore3a uucroTel ramer. IlomHoe W HemosgHoe JoMuHHpOBaHME. JMruOpuaHOE
CKpeIllMBaHHE. 3aKOH HE3aBUCHMOIO HacleJOBaHWs NpHU3HAKOB. lluToreHernueckne OCHOBBI
TUTHOPHUIHOTO CKpeUIMBaHMs. AHalIU3Upylollee ckperuBaHue. Vcnoap30BaHrne aHATM3UPYIOIIETO
CKpEIMBaHUs ISl ONIpeJIeNIeHUs] TEHOTHUIAa 0cO0U

B tom uncne MPAKTUYCCKUX 3aHATUH

1. HpaKTI/I‘-ICCKOe 3aHsaTHEe. «PelleHrue 3agad Ha OnpeaACICHUEC BCPOATHOCTH BO3HUKHOBCHUA
HACJICACTBCHHBIX TPU3HAKOB IIPpU MOHO-, OU-, HOJ'II/IFI/I6pI/II[HOM U aHAJIM3HUPYIOUICM CKPCUIUMBAHUU,
COCTAaBJICHUEC I'CHOTHUITMYCCKUX CXEM CKPCIIVBAHUS

OK 1, OK 2,
OK 4
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Tema 5.2. Creruiennoe

Coneprkanuie yueOHOTO MaTepralia

HacJICJOBaHUC CueruieHHOe HacienoBaHWe mnpu3HakoB. Pabora T. Moprana mo CIEIJIEHHOMY HAaclIeJOBaHUIO
HPU3HAKOB reHoB. Hapymienue cuemieHus I€HOB B pe3ylbTaTe KPOCCHHroBepa. XpPOMOCOMHAsl TEOpPHS
HACJIEICTBEHHOCTU. ['eHeTndeckne KapThl. ['eHeTHMKa mosia. XPOMOCOMHOE OIpEAeiIeHUEe I0JIa.
AyTOCOMBI U TOJOBBIE XpOMOCOMBI. ['OMOraMeTHbIE U reTeporameTHbie opranu3mel. Hacinenosanue
[IPU3HAKOB, CLEIJIEHHBIX C [IOJIOM
B TOM yncne npakTM4eCKUX 3aHATHU
1. Tlpaktuyeckoe 3anstue. «PemieHue 3ajay Ha OINpEACICHHE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPU CIEINIEHHOM HACJIEJOBAaHUM, COCTABICHUE I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUI)
Tema 5.3. Coneprkanue y4eOHOro Marepuana
3aK0H0MepHOCTPI N3MmenyuBocTts. Buabl HM3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBeHHAasd. Poib cpeabl B
HN3MCHYHUBOCTH HEHACJIEACTBEHHOU HU3MEHYHMBOCTH. XapakTepucTuka MO,Z[I/I(I)I/IKEILII/IOHHOI‘/’I HU3MEHYMBOCTH.

Bapuanvonsslii pax v BapuanuoHHas KpuBas. Hopma peakumm npusHaka. KonndecTBeHHbIE U
KaueCTBCHHBbIC NPH3HAKM M HUX HopMa peakiuu. CBolcTBa MOAU(MUKAIMOHHOM HW3MEHYHBOCTH.
HacnencrBennas, win ITeHOTHIMYECKAas M3MEHUYMBOCTh. KoMOMHATHBHAS HM3MEHYMBOCTL. Melo3 u
MOJIOBOM TMPOIECC — OCHOBAa KOMOWHATUBHOW W3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTb.
Knaccudukanuss mMyranuii: TeHHbIE, XPOMOCOMHEIC, TeHOMHBIC. YacToTa W NPUYMHBI MYTAIIHM.
Myrarennbie (akTopbl. 3aKOH TOMOJOTHYECKHUX PSJIOB B HACJIEACTBEHHON H3MEHYMBOCTH
H. U. BaBunosa

B TOM uncne npakTU4EeCKUX 3aHATHN

I. Ilpaktmyeckoe 3ansaTue. «PemeHue 3amad Ha ONPENEICHUE BEPOSTHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPU3HAKOB TIPpH PpPa3JIMYHbIX THIIAX B3aI/IMOI[€I\/JICTBI/I$[ I'€HOB, COCTaBJICHUC
TCHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA

Tema 5.4. 'eneTnka
yeJIoBeEKa

Copepkanne ydeOHOro MaTepuana

I'enetuka denoseka. Kapuorun uenoBeka. OCHOBHBIE METOJIBI TE€HETUKM  4YEJIOBEKA!
reHeaqorndeckuii,  OJM3HENOBBIH,  IUTOICHETUYECKUH,  OHOXMMHUYECKUH,  MOJEKYJISpPHO-
reHeTuueckuil. COBpPEMEHHOE OIpENeieHHEe T'EHOTHIIA: I[OJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHIHUpPOBaHWEe, B TOM 4umcie ¢ mnomompio [Il[P-anmanuza. HacnencrBeHHbie 3a0osieBaHUs
YeJIoBeKa: TeHHbIe 00JIe3HHU, OOJE3HM C HACIEICTBEHHOH IMPenpacloioKeHHOCTbIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue U reHepaTtuBHble MyTauuu. CTBOJIOBbIE KJIETKU. [IpHHIMIBI 310pOBOTO
oOpa3a KHM3HHM, JAMArHOCTUKH, NPOPHUIAKTUKHA U JIEYCHUs TEeHETHUYeCKUX OosiesHed. Meauko-
FeHETUYECKOe KOHCYJIbTUPOBaHUE. 3HAUE€HUE MEIUIMHCKOW TEeHETUKH B IMPEeNOTBPALICHUH U
JIeYCHUH TeHEeTHYECKUX 3a00JIeBaHUH YeIoBeKa
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B ToM unciie npakTUYeCKUX 3aHSATUIA

1. HpaKTI/I‘IeCKOG 3aHgaTue. «COCTaBICHHUC U aHAIU3 POAOCITIOBHBIX YCJIOBCKA»

Pasznen 6. DBorOIIMOHHAS ONOJIOT U

Tema 6.1.
DBOJIIOIMOHHAS TEOPHS
U €€ MECTO
B Onosioruu

Conepkanue yaeOHOro MaTepraia

[TpeamnocklIKu BO3HUKHOBEHUS IBOJIOIMOHHOW TEOPUH. DBOJIONHOHHAS TEOpUs M €€ MeCTO B
Ouosnoruu. BiusiHue SBONIONMOHHON TEOPUN HA PA3BUTHE OMOJIOTHH U IPYruX HayK. CBUIETENLCTBA
sBooluy. [laneoHToNmornYecKkue: MmocieI0BaTeIbHOCTh TOSBICHNUS BUJIOB B IMaJICOHTOIOTHYECKON
JeTonucH, nepexoaHbsie (opmbel. buoreorpaduueckue: cxoactBo W paznmmuue ¢dayH u  Qiop
MaTEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA M Pa3Huusi 3MOPUOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHMYHBIC, AHAJIIOTWUYHBIC, PYAHNMEHTapHBIC
OpraHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJACTBEHHOCTH U
OCHOBHBIX METa0OIMYECKHUX MyTeH y BCEeX KUBBIX OPTaHU3MOB. DBoonnoHHas Teopus Y. [lapBuHa.
[TpenmnocklIKu BO3HUKHOBEHHS JapBUHHM3MA. J[BIIKYIME CHIIBI DBOJIOINUM BHUIOB 1o JlapBUHY
(M30BITOYHOE PA3MHOKEHUE IPU OTPAHUYCHHOCTH PECYpPCOB, HEoNpeAeiéHHas H3MEHYHBOCTD,
60opnba 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKpo3BOIOIHS

Copepxkanue ydeOHOro Marepuana

Cunrernueckass Teopusi sBomonuu (CTD) um €€ OCHOBHbIE MOJIOKEHUS. MHKPOIBOJIOLHUS.
[Tomymsiust Kak eAMHUIA BHJA W SBOMIONMH. [[Brxkymue cuiibl ((pakTOpbI)IBONIONUH BUAOB B
npupojie. MyTalMmOHHBINA TPOLIECC W KOMOWHATHBHAs M3MEHUMBOCTH. [lOoMyNsnnoHHBIE BOJHBI U
npeii¢ renos. M3onsnus u murpanus. EcrecTBeHHbIN 0TOOp — HanpaBisIOIUN (GakTOp BOJIIOLUH.
@opMbI ecTecTBEHHOro 0TOOpa. I[IpHCIOCOOIEHHOCTh OpPraHM3MOB KaK pe3yibTaT dSBOJIIOLUU.
[Tpumepsl mpucnocoOiieHuit 'y opraHuzMoB. ApomMopdo3bl W uaMoagantauuu. Bun u
BusooOpazoBanne. Kputepun Buma. OcHOBHblE (OpPMBI BHUI000pa30BaHUs: Teorpapuieckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBosnronus

Coneprkanue y4eOHOro MaTepuana

MakposBomtonusi.  Dopmbl  3BoMOLMU:  (pUIETHYECKas, JIUBEPreHTHas, KOHBEPreHTHasd,
napauensHas. HeoOpatuMocTh 3BOTIOIMHK

B ToM uncIie mpakTHYECKUX 3aHATUI

1. [Ipaktrueckoe 3ansThe. «CpaBHEHHE BUIOB TTO MOP(HOIOTHIECKOMY KPHUTEPUIOY

OK 1, OK 2,
OK 4

Pazgen 7. Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

Tema 7.1.
3apoxIeHue
U pa3BUTHE KU3HU

CogepxaHue yaeOHOTO MaTepHalia

JloHayuHbIE PEACTABIEHUS O 3apOXKAECHUU XU3HU. HayuHble THIIOTE3bl BOSHUKHOBEHMSI JKU3HU Ha
3emsie: aOuoreHe3 W maHcrnepMus. XUMHUYECKas HBOJIOLMS. AOHOTeHHBI CHHTE3 OpraHMYeCKHX
BEUIECTB M3 HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE MOJATBEP)KIECHUE XMMHUYECKON HBOJIOIMH.

OK 1, OK 2,
OK 4

14




HauanpHbie Taner 6nosornueckoii spostonun. ['unoreza PHK- mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHME MpOTOKJIETKU. llepBble kieTkn u ux sBomouus. PopmMupoBaHue
OCHOBHBIX TPYIIN XUBBIX OpraHu3MoB. Pa3zButue xu3HU Ha 3emiie 10 3pam U nepuoaam. Karapxen.
Apxeiickas u mporepo3oiickas 3pbl. [laneo3oiickas spa u e€ meprobl: KeMOPUICKHA, OpJOBUKCKHH,
CUJTYpUICKUH, JEBOHCKUW, KaMEHHOYTOJIbHBIM, mepMcKui. Me3o30lckas spa U €€ MEepUOJIbL:
TPUACOBBIN, IOPCKHM, MenoBod. KalHO30HCKas 3pa ¥ €€ NepUuoAbl: NaJIeOre€HOBBIM, HEOTECHOBBIN,
AQHTPOIIOT€HOBBIM.

Tema 7.2. Cuctema
OpPraHUYECKOr0 MHpA.
[Ipoucxoxnenue
YeJI0BEKa —
AQHTPOIIOTEHE3

Conepixanue yaeOHOro MaTepraia

CucremMa OpraHMYECKOr0 MHpa KaK OTpakeHHE HBOOLMHU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHu3MoB. XapaKTEpPUCTUKA KJIMMaTa U Ie0JOrM4eCKUX npoueccoB. OCHOBHBIE TaIlbl HBOJIIOLUA
PacTUTENIBHOTO M )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHui U )XUBOTHBIX. [losiBIIeHHE, pacuBeT u
BBIMMPAHUE IPYII JKUBBIX OPraHU3MOB. DBOJIOLUSA Y€I0BEKa. AHTPONOJIOrUs Kak Hayka. PazBurue
IIPEJICTAaBICHUM O IPOUCXOXKACHUM 4eroBeka. Meronabl u3ydeHMsl aHTpornoreHeza. CxoicTtBa u
pasnuuns 4eloBeKa U JKUBOTHBIX. CHCTEMAaTHUYECKOE IIOJIOKEHHE 4YelloBeKa. JIBMKyIIMe CHIIbI
(pakroper) anTpomoreHesa. HacmeacTBeHHasT ~ HM3MEHYMBOCTH W €CTECTBEHHBIM  OTOOp.
OO011ecTBeHHBIN 00pa3 *KU3HU, U3TOTOBJIECHUE OPYIUIl TPYAA, MBIIIJICHHE, PEUb.

Tema 7.3. OCHOBHBIE
CTAJVH HBOJIIOLAU
YeJloBeKa

Coneprkanue ydeOHOro Marepuana

OCHOBHBIE CTaJMM M BETBU HSBOJIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymelnbid, UenoBek
IpAMOXOJAIMH, UelloBeK HeaHIepTalIbCKUM, YenoBEeK pa3syMHBI COBpPEMEHHOro Ttuma. Haxonku
HCKONAaeMbIX OCTAaHKOB, BpEMsI CYIIECTBOBAaHHSA, OOJACThb PacHpOCTpaHEHHs, OOBEM TOJIOBHOTO
Mo3ra, o0pa3 >XKu3HH, opyaus. YenoBedeckue packl. OCHOBHbIE OOJIBIINME PACHl: €BPONEOMIHAS
(eBpasmiickasi), HETpO-aBCTpaJouIHas (IKBaTOpUaibHasi), MOHTOJIOUIHAS (a3UATCKO-aMEPUKAHCKas).
YepTbl NPHUCIIOCOOJIEHHOCTH TMpPEICTaBUTENeH YeIOBEYECKHX pPac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBO "yenoBedeckux pac. Kpuruka pacusma.

B TOM uncne npakTU4EeCKUX 3aHATHN

1. TIpaktuueckoe 3ansiTHe. «IIpucrnocobIeHHOCTh YeNnoBeKa K pa3HbIM YCIOBMSIM cpelbl. BiusHue
reorpauueckoi cpepl Ha MOp(hOJIOTHIO M (PU3HOJIOTHIO YETOBEKa»

Paznen 8. Opranu3msl u 0

Kpy’Karomiasi cpeza

Tema 8.1.
DKOJIorus
Kak Hayka. Cpenpl
JKM3HH.
DKOJIOTHYECKHUE

Conepxxanue yuaeOHOro MaTepHaia

OKOJOrHusl KaKk Hayka. 3aJayd W pas3Aesbl dKOJOTMUA. MEeTONbl 3KOJOTMYECKHX HCCIEA0OBAaHUM.
DKOJIOTUYECKOEe MHPOBO33PEHHE COBpEMEHHOTro denoBeka. Cpenpl 0OUTaHUsS OPTaHW3MOB: BOJHAS,
HA3€MHO-BO3YIIIHAS, IIOYBEHHAs, BHYTPHOPraHU3MEHHa. DKOJIOTHYECKHE (bakTopsbI.
Knaccudukanus skomorndeckux (akTopoB: aOMOTUYECKHE, OHMOTHUYECKHME U aHTPOIOTEHHBIE.

(bakTopsl

JetictBue skonorndeckux (akTOpOB HA OpraHU3MBL. AOHMOTHYECKHE (AKTOPHI: CBET, TeMIEparypa,

OK 1, 0K 2,
OK 4,0K 7
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BiaxkHOCTh. DoTonepuoausM. IlpucnocoOneHns opraHu3MoB K JEHCTBUIO a0MOTHYECKUX (PaKTOPOB.
Buonornueckue putmbl. buortndeckue QaxToppl. Buasl OMOTHYECKHMX — B3aMMOJICHCTBHIA
KOHKYpeHLUsl, XuiiHudecTBo. Ilapasutusm, MyTyanus3M, KOMMEHCAIu3M (KBapTHUPAHCTBO,
HAXJICOHMYECTBO), aMEHCAIM3M, HeUTpanu3M. 3HaueHUe OMOTHYECKUX B3aUMOJCUCTBHNA IS
CYIIECTBOBaHMsI OPIraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

Tema 8.2. Copepxanue yaeOHOTO MaTepuaa 3
DKOIIOTHYeCKHe DKOJIOTUYECKUE XAPAKTEPUCTUKHU MONyisiuu. OCHOBHBIE MOKA3aTeNd MOMYJISIUU: YUCICHHOCTb,
XapaKTCPUCTUKH IJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTD, MPUPOCT, MUTpalvs. [[MHaMuKa YUCICHHOCTH MOMYJISLUYU U
Oy IAIH €€ perysanus
B TOM yncne npakTU4EeCKUX 3aHATHN 2
1. ITpakTueckoe 3ansaTue «IloacuéT MIOTHOCTH MONYISUUN pa3HbIX BUJIOB PACTCHUII»
Pazgen 9. CooOuiecTBa U SKOJIOTMUYECKHUE CUCTEMBI 10 OK 1, OK 2,
Tema 9.1. Coneprxkanue yaeOHOro MaTepuana 1 OK 4,0K 7
CoobuiecTBa Coo0miectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHJOBasl, MPOCTPAHCTBEHHAS, [IK 2.1
OpraHu3MoB, Tpouueckas (mumienas). Bunpbl-nomuHantel. CBsi3u B OHOIIEHO3€. DKOJIOTUYECKUE CHUCTEMBI
3KOCHCTEMBI (oxocuctemsl). llonstue 006 »skocucreme u OuoreorneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI
3KOCHUCTEMBI: MPOAYLEHTbl, KOHCYMEHTHI, peAyLeHTbl. KpyroBopoT BelIECTB M MOTOK 3HEPIUHU B
skocucteme. Tpodudeckue (MUIIEBBIC) YPOBHHU 3KocucTeMbl. [TumieBsie 1enu u cetn. OCHOBHBIC
NoKa3aTeal 53KOCHUCTeMBl: Ouomacca, MNPOAYKIMs. OKOJOTHUECKHE MHpaMHJIbL: TMPOIYKIIHH,
YHUCIIEHHOCTH, OunomMaccel. (CBONCTBAa 53KOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJSALUs, pa3BUTHE.
Cykueccus
Tema 9.2. Coneprkanue y4eOHOro MaTepuana 1
IpuposHbie [IpuponHblE  JKOCHUCTEMBI. ODKOCHUCTEMBI peK M 03€p. OKOCHUCTEMAa XBOWHOIO  WIN
9KOCHUCTEMBI HIMPOKOJINCTBEHHOT0 Jieca. AHTPONOTE€HHBbIE 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. YPOOIKOCUCTEMBI.
buonorndeckoe m X03sSHCTBEHHOE 3HAUEHUE arpO3KOCUCTEM M ypOoskocucteM. buopasznoobpaszue
KakK akTop ycToMunBOCTH 3KocucTeM. CoxpaHeHne OMOIOrHYecKOro pa3sHooOpasus Ha 3emiie
Tema 9.3. Coneprxanue yueOHOro MaTepuaa 1
buocdepa — VYuenune B. U. Bepnanckoro o o6uocdepe. I'panuiipl, coctaB u crpykrypa Ouocgepsl. JKupoe
robanbHas BemecTBO U ero pyukiuu. OcodeHHOCTH Orocdepbl Kak T00aTbHON AKOCUCTEMBI. J[MHaMuueckoe
5KOCHCTEMa 3eMITH paBHOBecHe M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemecTB U OMOr€OXUMHUYECKUE LIUKIIBI
2J1eMEHTOB (yryiepoja, a3ota). 30HaITbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.
Tema 9.4. [TpodeccrnonanbHO OPHEHTUPOBAHHOE COZIEpKaHKe (CoepKaHue MPUKIATHOTO MOTYJIS) 3
Brusinue YenoBeuecTBO B Oumocdepe 3emian. AHTPOINOTeHHbIE HW3MEHEHUs B Owuocdepe. [mobanpHBIE
AHTPOIIOT€HHBIX skosnornueckue mnpoOiembl. CocyliecTBoBaHHWE TpHponabl M yernoBedyecTBa. CoxpaHeHHe
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dakTopoB Ha 6nochepy

Omopa3zHoOOpa3uss Kak OCHOBa ycTowumBocTH Ouocheprl. OCHOBAa palMOHAIBHOTO YIPABICHUS
IPUPOIHBIMU PECYpPCaMH U UX MCIIONb30BaHue. JlocTHKEHNsI OMOJIOTHU U OXpaHa IPUPOIb

B ToMm uncie MPAKTUYICCKUX 3aHATHH

1. ITpakTrueckoe 3ansaTue «OTXO0bI IPOU3BOJICTBAY

Tema 9.5.
Bnusiaue counanbHo-
IKOJIOTUIECKUX
(hakTOpOB Ha 370POBHE
YeoBeKa

[TpodeccuonanbHo OPUEHTUPOBAHHOE COJIEPIKAHUE (COIEP )KAHNUE TPUKIIATHOTO MOYJIs)

310poBBE U ero coctapistonue. akTopbl, NOJOXKUTEIBHO U OTPULIATEIBHO BIUSIONIUE HA
opranu3Mm 4esnoBeka. [IpobieMa TeXHOTEHHBIX BO3ACHCTBUI Ha 3I0POBhE UETIOBEKA

(97K TPOMArHUTHEIE MOJIsI, OBITOBASI XUMHUSI, U30BITOUHBIE IITYMBI, PAUaIs U T.I1.). AJanTamnus
opraHu3Ma 4ejioBeKa K akTopam oKpyxaromen cpeapl. [IpuHIunel popMupoBaHus
3710poBBecOeperaroiiero nopeneHus. usndeckas akTUBHOCTH M 37J0POBbE. bruoxumudeckue
ACIeKThl PAIIMOHAIILHOTO MTUTAHUS

B Tom uucne 1ab0opaTopHbIX 3aHATUN

1. JTabopatopHas pabota. «YMcTBEeHHas1 pabOTOCTIOCOOHOCTHY

Pazgen 10. Cenexius opraHu3MoB, OCHOBBI OMOTEXHOJIOTUH

Tema 10.1.
Cenexius
KaK HayKa U MPOIeCcC

Cogepxanue yueOHOTo MaTepuana

Cenexkuus Kak Hayka M IIpouecc. 3apoXkAcHUE CelIeKIMU U JoMectukanusd. Yuenue H. M. Basuiosa
0 ILIEHTpaX MHOrooOpa3usi U IMPOUCXOXKAECHUS KYyIbTYPHBIX pacTeHui. LIeHTphl mpoucxokIeHus
JoMamHuX SKUBOTHBIX. Copt, nopopa, mramm. COBpPEMEHHBIE METOIBI CEJEKIHMH. MaccoBbli
U UHIUBUAYAIbHBIH OTOOpHI B CEJIEKUUU pacTeHUH U KHUBOTHBIX. OLlEHKa 3KcTephepa.
bauskoponcTBeHHOE ckpemMBaHue — MHOpUIMHT. Yucras nauHusA. CKpellMBaHUE YUCTBIX JIMHHMA.
I'erepo3uc, unu rubpunHas cuia. HeponacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtnanéHHas
ruOpuu3anys u e€ ycrnexu. MICKyCCTBEHHBIM MyTareHe3 M MoJlydyeHHe MOJUILUIONI0B. JlocThxkeHus
CCJICKIIMN paCTeHHﬁ, JKMBOTHBIX U MUKPOOPTraHNU3MOB

Tema 10.2. Coneprxanue yueOHOro MaTepuaia
OcHoBbI bruorexHomoruss Kak oOTpacib NpOM3BOACTBA. ['€HHass  WH)KEHepUs. OTalbl  CO3JaHus
OMOTEXHOJIOTHH pexomOunantHoii JIHK wu TpaHcrennbix opranusmoB. Kierounas wunxeHepus. Kierounsle
KyJIbTYpbl. MHUKpOKIOHAJIBHOE pa3MHOKE€HUE pacTeHHH. KIiloHMpoBaHME BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHe U dTHueckue rmpodneMbl. 'MO — reHetnuecku
MO (HUIIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. [TpodeccuonanbHO OPUEHTUPOBAHHOE COZEpKaHHe (COoAep KaHNe MTPUKIIATHOTO MOYJIs)
buorexnonorun OcHOBHBIC HAMpaBICHHUS COBPEMEHHOW OWOTEXHOIOTUH B TPOGECCHOHATBHOU AESITeNThHOCTH

B )KM3HU U MPOQeccuu

geigoBeka. Meroasl OmoTexHOJIOTHHA. OOBEKTHI OMOTEXHOJIOTHHA. JTHKA OHMOTEXHOJOTHYECKHX
U TEHEeTHUYECKHX JKCIepuMeHTOB. [IpaBuia mowcka W aHanu3a OWOIKOJIOTHYECKOW WH(pOpMAaIUU
U3 pa3IMYHbIX HCTOYHUKOB (Hay4yHass M YydyeOHO-Hay4Hasl JIMTEpaTypa, CpeJCTBa MacCOBOMU

OK 1, 0K 2,
OK 4, 0K 7
K 2.1
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nHpopmaruu, cetb IHTEpHET 1 Ipyrue)

B TOM uncne npakTU4eCKUX 3aHATHN 2
1. Ilpaktuueckoe 3anstue. Keiicbl Ha aHanu3 MHQOPMAIMK O HAYYHBIX JOCTHIKEHUSAX B 001aCTH
TeHETUYECKUX TEXHOJIOTUM, KJIETOUYHOM WH)KEHEPHH, MUILIEBbIX OMOTEeXHOJOrui. 3amuTa Kewca:
IIPEJICTaBICHUE PE3YJIbTATOB PEIICHUs KEMCOB (BBICTYINIEHUE C IPE3EHTALUEH )
Pasgen 11. Pemenne keiicoB B 00j1acTH OMOTEXHOJIOTUI 4 OK 1, OK 2,
Tema 11.1.1. [IpodeccrnonanbsHO OPUEHTHPOBAHHOE COAEPKaHUE (COJepKAHNE TPUKIIATHOTO MOTYJIS) 4 OK 4,0K 7
buorexHonornu Pa3Butne mpoMBIIITIEHHOW OMOTEXHOJIOTHI M €e MPUMEHEHHE B YKU3HHU UYEJIOBEKa, IIOUCK U aHAIIU3 IK 2.1
B IPOMBIIIJICHHOCTH uH(popManuu W3 pa3IMYHBIX HCTOYHHUKOB (HayudyHas W y4deOHO-Hay4yHas JMTepaTypa, CpeIcTBa
MaccoBoi HHpopmanuu, ceTb IHTEpHET 1 apyrue)
B TOM uncne npakTU4eCKUX 3aHATHN 2
1. Ilpaktuueckoe 3anstue. Kelicel Ha aHanu3 wuHpOpMaUMM O Pa3BUTUU IPOMBIIIIEHHON
OroTexHOIO0rui (10 MUHU-TpyNNIaM). 3aluTa Keica: peiCTaBIeHUE Pe3yIbTaTOB PELICHUS KECoB
(BBICTYIIJIEHUE C MTPE3EHTALINEH )
[TpomesxyTounas arrecranus B popme qudpepeHIpoBaHHOTO 3a4eTa 2
Bcero: 72
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3. YcnoBus peanuzanuy IporpaMmMel 001eo0pa3oBaTeIbHON TUCIUTIIHNH

3.1. Jlns peamu3zauud NporpamMMbl MPEAYCMOTpPEH KaOMHET OWMOJIOrMH, OCHAIllEHHBIH
000py/10BaHUEM, TEXHUUECKUMHU CPEICTBAMU OOYUEHHUS:

Ne ‘ HaumenoBanne o0opyoBanus | KonnyecTtso
I CnenmaninzupoBaHHasi MeOellb U CUCTEMbI XpPaHEHMSI
OcHOBHOE 000pyJOBaHNE

1 CTOJN yYeHUYECKUM 13
2 Cryn yueHn4ecKkuit 25
3 Croa npenojasares ¢ SIIMKAMU /7151 XpaHEHMsI 1
4 Kpecno npenogaBatens 1
3) WutepaktuBHas naneas Lumien LMP6503ELRU 1
6 [xad mist xpaHeHUs yaeOHbBIX TOCOOMIA 2
7 CreH/1bl HACTCHHBIE 3
II Texanueckue cpencTaa
OcHoBHOE 000py/I0BaHNE
1 CereBoil GpunbTp 1
2 MynbTrMeAuHHBIA KOMILIEKC (MyIbTUMEANA-IpoeKTop Bengq, akyctuueckas 1
cucTeMa Sven ), HACTCHHBIN SKpaH
3 Kommsrorep npernogasareis (OC Astra Linux, cripaBouHo-IIpaBoBast CHCTEMa 1
Koncynwrant [Tmoc (cereBas daiin-cepBepHas Bepcus), antupupycaoe 110
Kaspersky)
111 JIemoHCTpaIioHHbIEe Y9eOHO-HArJIsTHBIE TTOCOOUS
OcHoBHOE 000py/1I0BaHNE
1 [udpossie YMK | PaGoune nporpaMMbl JUCHUIUIMHBI, KaJeHJapHO-TEMAaTHYECKUH TIIaH,
(OHJI OIIEHOYHBIX CPEACTB MO AUCUUIUINHE, BUICOMATEPHAIIBI IS
NpOBEJ/ICHHs pakTHUecKuX 3anstui, LMS Moodle

3.2. UadopmaninoHHoe odecrieueHre peaan3aiuy IporpaMMel
Jlns peanuzanuu MporpamMMbl OMOIMOTEUHBIH (OHJI HMMEET 3JIEKTPOHHBbIE 00pa3oBaTelbHbIE U

I/IH(I)OpMaI_II/IOHHBIe PECYpPChI, pCKOMCHAOBAHHBIC JJIS1 MCIIOJIb30BAHUS B O6pa3OBaTeJ'H>HOM mnponecce, He
CTapumie ATy JIE€T C MOMCHTA U3JaHHA.

OCHOBHBIE 2JIEKTPOHHbIE U3/1aHHUS:

1. AragponoBa, M. b. buonorus : 0a30Bbi ypoBeHb : Y4eOHHMK Ui OOpa30BaTEIbHBIX
OpraHu3allfii, pealm3yIOIHUX 00pa3oBaTelIbHBIE IPOTPAaMMBI  CPEIHEro  Mpo(ecCHOHATBHOTO
obpazoBanus / U. b. AradonoBa, A. A. Kamenckuii, B. 1. CuBornazoB. — Mocksa : [IpocBemienue,
2025. — 273 c¢. — ISBN 978-5-09-124905-7. — DBbC Znanium. — URL:
https://znanium.ru/catalog/product/2201867 (nara oOpamenus: 24.06.2025). — TeKcT : 3IeKTPOHHBIH.

2. AradponoBa, M. b. buomorus : 0a30BbIii ypoBEHb : MPaKTUKyM : yueOHOe mocooOue,
pa3paboTaHHOE B KOMIUIEKTE C YYE€OHMKOM Ui 00pa3oBaTeNbHBIX OpraHMU3alui, peaNnu3yroIIuX
oOpa3oBaTeNbHbIE MPOrpaMMBbl cpeHero npodeccuoHanbHoro obpasosanus / M. b. Aradonosa, B. U.
CuBorirazoB. — 2-e m3]1., crep. — Mocksa : [Ipocemenne, 2025. — 113 ¢. — ISBN 978-5-09-124906-
4, — DOBC Znanium. — URL: https://znanium.ru/catalog/product/2201868 (mara oOparmieHus:
24.06.2025). — TeKcT : 3JeKTPOHHBIIA.

HOHOHHI/ITGHLHBIC NCTOYHHUKHN
1. Poccuiickas 37eKTpoHHas ImKoa : odpuimansaeiii caint. — URL: https//resh.edu.ru
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4. KoHTpOJIb U OLIEHKA Pe3yJIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON JUCIUTUIUHEI
KoHTpomb 1 olleHKa pe3ybTaTOB OCBOEHUS 0011€00pa30BaTeIbHON JTUCIMIIIIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUIMHAPHBIE pe3yJbTaThl, HallpaBlieHHbIE HAa (hOpMUpOBaHHE OOMMX M MPO(ecCHOHAIBHBIX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM CO/IepKaHus yueOHOro Marepuania.

Ob6mas/mpodeccronanbHas Paznen/Tema Tun oleHOYHBIX MEPOTIPHUITHS
KOMIICTEHITHSI

OK 01. Beioupats | Tempr 2.1 -2.3, 3.1- | OOcyxaeHHE IO BOIIPOCAM JICKITHH

cnocoObl  pemieHus 3agad | 3.3, 4.1-4.3, 5.1-5.4, | Paspaborka rinoccapus

npodeccuoHaIbHON 6.1-6.3, 7.1-7.3, 8.1, 3aroHeHNe CPAaBHUTEIBHBIX TaOIUI]

JeSITeIIbHOCTH 82 9.1-93 9.4MT-o/c TectupoBaHue

IPUMEHHUTEIHHO K ’ ’ > | Yernsriit onpoc

Pa3IMYHBIM KOHTEKCTaM 9.5l-o/c, 10.1, 10.2, JIUKTaHT Ha UCIOJB30BaHUE  APTyMEHTOB,

10.3I1-0/c,11.1.111-0/c

OMOJIOTUYECKOI TEPMUHOJIOTHH U CHMBOJIUKH
WNunuBuyansHas caMoCTosTeNbHas pabora
[IpencraBnenne pe3ynbTaTOB  MPAKTHYECKUX
pabor

3aiuTa TBOPUYECKUX padoT

3amuTa UHANBUAYAIBHBIX IIPOEKTOB

Brinosinenue 3aJaHui MIPOMEKYTOUHOMN
aTTeCTaIlMU
OK 02. Hcnons3oBate | Temsr 1.1, 2.1 -2.3, | OnenuBaemasi TUCKYCCHS 11O BOIPOCAM JIEKIIUU
COBPEMEHHBIE cpeacrea | 3.1- 3.3, 4.1-4.3, 5.1- | Pa3spaboTka MeHTaNbHOM KapThl B MMHH IPYIIIAX
TTOMCKA, aHAIM3A | 5 4 6.1-6.3, 7.1-7.3, BrinmonnHeHue u 3amnuTa J1abopaTopHbIX padboT
u MHTEPNIPETAINH | g ¢ 8.2 91-9.3 [IpeacraBinenne pe3ynbTaTOB  MPAKTUUYECKHUX
UHOpMAIHH, " ’ ’ ' | pabot
UH(OPMAITHOHHBIE 9.41-o/c,  9.5II-ofc, I[MpencraBiieHHE YCTHBIX COOOIICHHI ¢
TEXHOJIOTHH s | 101, 10.2, 10.3T1-o/c, Mpe3eHTAIMEeH, TOITOTOBICHHBIX O MEPEUHIO
BBITIOJTHEHUS 3amau | 11.1.1I1-o0/c HUCTOYHHUKOB, PEKOMEHIOBAHHBIX
npodeccnoHanbHOM npenoaaBaTenemM
NeATeIIbHOCTH
OK 04. Oddextusno | Tempr 2.1 -2.3, 3.1- |OOcyxaeHHE 110 BOPOCAM JEKIIUU
B3aUMO/ICHCTBOBATh u|33, 4.1-43, 5.1-5.4, |Ilpencranenre  pe3ynbTaToB — IPaKTUYECKHX
paboTath B KOJUJIEKTHBE U 6.1-6.3, 7.1-7.3, 8.1, pabor

KOMaHIeC

8.2, 9.1-9.3, 9.4IT-o/c,
9.5IT-0/c, 10.1, 10.2,
10.3IT-0/c,11.1.111-0/c

3amura TBOpUECKUX padoT
3amuTa UHAUBUIYaIbHBIX IPOEKTOB

OK 07. CopelicTBOBaTh
COXPAHEHUIO OKpYKAroUIen
Cpelbl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUS
00 W3MEHEHWH KJIMMaTa,
TIPUHIIHITBI OepeKIMBOTO

MIPOU3BOJICTBA, Y(PPEKTUBHO
JENCTBOBATH
B YpE3BbIUAIHBIX CUTYALHIX

Temsr 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-43, 5.1-5.4,
6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4II-o/c,
9.5IT-o/c, 10.1, 10.2,
10.3IT-o/c, 11.1.1I1-0/c

OOcy>kaeHune Mo BoIpocam JIEKIUH

Pa3pabotka rioccapus

3arnoyiHeHHe CPAaBHUTEIIBHBIX TaOIUI]
TectupoBanue

YcTHBIN onpoc

JIUKTaHT HA  HUCHOJIB30BaHHWE  APTYMEHTOB,
OMOJIOTNYECKOI TEPMUHOJIOTHH U CUMBOJIUKU
WnauBuayanbHas caMocTosTeNbHAs paboTa
IIpencraBineHne  pe3yabTaTOB  MPAKTHUYECKHUX
pabor

3amuTa TBOPUYECKHX padoT

3amuTa MHAUBHAIYAJIbHBIX IIPOEKTOB
BeinonHenue 3a1aHuii IpOMEKYTOYHOU
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arrecranuu

[IK 2.1. TIpoBoauTh
CTaTUCTHYECKHE HAOIOIEHUS
B LIEJISIX BBISICHEHUS CIIpOca
Ha CTPaxOBbI€ ITPOTYKTHI

9.1-9.3, 9.411-o/c,
9.5IT-o/c, 10.1, 10.2,
10.3I1-0/c,11.1.111-0/c

OO0cyxeHre o BOnpocam JIEKIUU

Pa3pabotka rioccapus

3amoaHEeHHe CPAaBHUTEIBHBIX TaOIUI]
TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha  HCIOJNB30BAHHE ApPTyMEHTOB,
OMOJIOTNYECKOI TEPMUHOJIOTHH U CUMBOJIUKH
WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpencraBienne pe3ylbTaTOB  MPAKTHYECKHX
pabor

3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIYaTbHBIX TPOEKTOB
Beinonnenue 3a1annii IpOMeKyTOYHON
aTTecTaluu
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