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PaGouas mporpamma o06uieo6pa3oBaTeIbHON UCLUMIIMHEL «Buonorus» paspaborana Ha
ocHoBe TpeboBanuit ®I'OC COO, ¢ ydeTroM MNpodecCHOHAIBPHON HAMNpPaBICHHOCTH IIPOrpaMM
cpeHero npodeccHoHaIbHOr0 0GPa3oBaHHs, Peau3yeMBIX Ha 6ase OCHOBHOIO 0bIero oOpa3zoBaHMs.

PazpaboTuuk:

CnaskuHa A ., npenoxasarens BKK

Pab6ouas nporpamMmma JIUCLHUIUIAMHBI paccMOTp€Ha W PEKOMCHIOBaHa K YTBEPKIACHUIO Ha
3aCCJaHHuH HpeﬂMeTHO-uHKHOBOﬁ KOMHCCHUH OGLIII/IX r'YyMaHMTapHBIX, COLUATIBHO-OKOHOMUYECKUX H
€CTECTBEHHO-HAYYHBIX JUCLIUILINH
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[pencenarens NpeAMETHO-LIMKIOBOW KOMUCCHN /3. T1. [Inaronosa/




1. OOmas xapakTepucTuka paboueil mporpammsl 00111€00pa30BaTENbHON JUCHUIUINHBL «bromorus»

1.1. MecTo TUCIUTIITMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl

O6mieoOpazoBarenbHas  AMCHUIUIMHA — «buosorusi»  sABISETCS  00s3aT€IBbHOM  YacThIO
0011e00pa3oBaTeIbHOrO IHUKIa 00pa3oBaTenbHOM mporpammbl B cooTBercTBUU ¢ PI'OC CIIO mo
cnenuanbHocTH 38.02.01 DxoHOMMKA U OYXTaNTEepCKUid ydeT (1o OTpacisim).

1.2. llenu v mu1aHUpyEMBbIE Pe3yJIbTaThl OCBOCHUSI TUCIUTUIUHBIL:

1.2.1. llenb AUCUUILIMHBI

Cogepxanue nporpamMMmbl 00I1e00pa3oBaTeIbHON AUCHUILTUHBI «bHoIorus» HalpaBieHoO Ha
JIOCTHDKEHHE PE3YJIbTaTOB €€ M3ydeHus B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC COO ¢ yuetom
npodeccuonanbHor HanpasieHHOCTH PI'OC CIIO. Llenp u3yuenus nucuuriuiiHbl «buosorus» Ha
0a30BOM YpOBHE — OBJIaJieHHEe OOYYalOIUMUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAIHHON
OpraHM3aliy >KUBBIX CHUCTEM PA3HOI0 paHra U MpuoOpeTeHHe YMEHUH HCIOJIb30BaTh 3TH 3HAHUS
JUIS TPAaMOTHBIX JEUCTBUH B OTHONIEHMH OOBEKTOB >KMBOW MPUPOABI M PEUICHHUS Pa3IHMYHBIX
KU3HEHHBIX TIPOOIIEM.

JocTmkenne e u3y4eHus: TucuuInHbl «buonorus» Ha 6a30BOM ypoBHE 00€CIIeUnBACTCS
pEILIEHNEM CIIEIYIOINX 3a4ay:

- OCBOEHHME O0YUalOIMMUCS CUCTEMb] 3HAHUI O OMOJIOTMUYECKUX TEOPUIX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIY>KaIIMX OCHOBOW Ui (POPMUPOBAHUS TPEACTABICHUI
0 €CTECTBEHHO-HAy4YHOI KapTUHE MUPA, O METOJIaX HAyYHOTrO MO3HAaHMsI, CTPOCHUU, MHOT000pa3uu
U OCOOCHHOCTSIX JKUBBIX CHUCTEM pPa3HOTO YPOBHSI OpraHU3allid, BBIJAIOUIMXCS OTKPBITHUSX U
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

- QopmupoBaHue y 0OyYarOIIMXCS MO3HABATENIBHBIX, WHTEIJIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a AAHHBIX O MYTSIX Pa3BUTUS B OMOJOrMM HAy4YHBIX B3IJISIOB,
UJeH U MOAX0/I0B K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIUy;

- CTAaHOBJICHUE y 00yJaromumxcs oOuiei KyabTyphl, GYHKIIMOHATBLHOM IPAMOTHOCTH, Pa3BUTHE
YMEHUN OOBSICHATh W OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpa JKUBOM MPUPOJBI HA OCHOBAHHH
3HaHUH U OIBITA, MOJYYEHHBIX MPU U3yYEHUU OMOJIOTHH;

- (QopmupoBaHue y O0OY4YalOIIMXCS YMEHHUH WUIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKUX
3HAHUN B TMPAKTHUUYECKOW JCSATENIHHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI 1 arpoOUOTEXHOIOTHIA;

- BOCIUTaHWE YOEXKJAEHHOCTM B BO3MOXHOCTH TIO3HAHHUSI YEJIOBEKOM KHUBOW IPUPOJIHI,
HE00XOIMMOCTH OEepeKHOTO OTHOIICHHUS K HeW, COONMIOJIEHUs] ITMUYECKUX HOPM IPH MPOBEICHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

- OCO3HAHHME [EHHOCTH OHMOJOTMYECKHX 3HAHUU 7S TOBBIIMICHHUS YPOBHS IKOJIOTUYECKOM
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

- NMpUMEHEHHe MNPUOOPETEHHBIX 3HAHMM M YMEHHl B TOBCEIHEBHOM JKHU3HHM IJISI OLIEHKH
MOCTIE/ICTBUIM CBOEH JAEATENbHOCTH 10 OTHOLICHHIO K OKpY)Karolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOJI0ICHNE Mep PO IIIaKTHKH 3a00I€BaHU.

1.2.2. Tlnanmpyemble pe3yabTaTbl OCBOEHHS 0O0IIe0Opa3oBaTENbHON IUCHUIUIMHBL B
cootrBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme xomnereHmu U npodeccuonanbubie kommneTeHIuu ®I'OC CIIO B cooTHECeHUH C
JTUYHOCTHBIMU, METANPEIMETHHIMA U MPEIMETHBIMH pe3yjbTaTaMH OOyYeHHs] 0a30BOTO YpPOBHS
@®I'OC COO npencrasieHsl B Ta0IMLIE:



Koxn u
HAaUMEHOBAHHE
hopMHUpyeMBIX
KOMIIETCHIIU I

[Lnanupyembie pe3ysibTaThl OCBOCHUS JUCLIUIUTUHBI

Oo6mwme

JucuuniHapHbie

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

JlugHOCTHBIE pE3yJbTaThI
TPYJIOBOTO BOCIIUTAHUS:
- TOTOBHOCTh K TpYHY,
Tpyaoooue;

- TOTOBHOCTh K AKTHBHOM JEATEILHOCTH TEXHOJIOTHYSCKOM
Y COIIMAIILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBATD,

JOJDKHBI OTpaXaTb B YaCTHU:

OCO3HAHUE LEHHOCTH MaCTCpPCTBaA,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBINOJNHATH  TaKYIO
JIeSTeTbHOCTb;
- UHTEpeC K pasnuuHbiM cdepam mnpodeccruoHaNbHON

JIeSTeTLHOCTH.
MeTtanpeaMeTHbIE pe3yNbTaThl IOJDKHBI OTPAXKAaTh:
OBnajieHWe YHUBEPCAIBHBIMU YYCOHBIMH IT03HABATEIHHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (HOPMYIHUPOBATh M aKTYaIH3UPOBATH
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WX OCHOBAHUS IS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/IaBaTh MapaMeTphl

U KPUTEPUH UX JOCTHKCHHS,

- BBISIBISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHUS

B pacCMaTPHUBAEMBIX SIBICHHSIX;
- BHOCUTb KOPPEKTHUBHI B
COOTBETCTBHE  PE3YyJbTaTOB
MOCJIEJICTBUM JI€ATEbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATETHCKOM
U TPOEKTHOW  JEATEIHHOCTH, HaBBIKAMH
npobiewm;

- BBISIBJISITH TIPUIMHHO-CJIC/ICTBEHHBIC CBS3H

ACATCIIBHOCTh, OICHHBATH
OeJIsaM, OLICHUBATh PUCKH

pasperieHus

I1P6 1.
OMOJIOT U
B CHCTEME HAyYHOrO 3HAHHS, (YHKIIMOHAIHLHOW IPAMOTHOCTH
YCJIOBCKA JIsA pCIHeHI/ISI JKN3HCHHBIX Hp06HeM.

I1P6 2. ChopMuUpOBaHHOCTh YMEHHS PACKPBIBATH COACPKAHHE
OCHOBOITIOJIararommx 6I/IOJ'IOFI/I‘-I€CKI/IX TCpMI/IHOB 158 HOH?[TI/If/'E
KW3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, MOIYJISIUS,
IKOCUCTeMa, OuormeHo3, Ouochepa; merabommsm (oOMeH
BEILIECTB

U TIpeBpallleHUE DJHEPruu), TOoMeocTa3 (CaMOperyssius),
OuocuHTe3 OelKa, CTPYKTYpHAsi OpraHU3aIlUs )KUBBIX CUCTEM,

CdopmupoBaHHOCTH 3HAaHUM O MecTe U POJH

AUCKPETHOCTD, caMoperyiranus, CaMOBOCITPOU3BCACHUC
(p CHPOIIYKI_[I/IH), HaCJICACTBCHHOCTD, HU3MCHYNBOCTD,
OHEPro3aBUCUMOCTD, pocCT n pasBUTHC, YpOBHEBaA
opraHu3anus.

[1P6 3. ChpopmMupoBaHHOCTH YMEHUS PACKpPBIBaTh COAECPKAHHUE
OCHOBOIIOJIATAIONIMX OHOJOTMYECKMX TEOpUM M THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
IIPOUCXOXKIECHUS KU3HU U YEJIOBEKA.

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

I[IP6 5. IlpuoOpereHue ombITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOT'O IO3HAHUS, WCIOJIb3yEeMBIX B OHOJIOTHU:
HaOJIIOIeHN

U ONWMCAHMSA JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI;
OpraHM3aly U MPOBEACHUs OMOJIOTHYECKOT0 3KCIIEpUMEHTA,




U aKTyaJU3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y
cec peH_IeHI/ISI, HaxXOoIUTh apFYMeHTbI IJIA 10KAa3aTCJIBCTBA CBOUX
YTBEPXKACHHMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEIICHUS;

- aHaJII/I3I/IpOBaTB HOJIyLICHHBIe B XOIE€ peLHeHI/IH 3aa4uu
pe3yJbTaThl, KPUTHYECKH OIICHHBATh HUX JOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTL N3MCHCHHUEC B HOBBIX yCJ'IOBI/HIX;
pa3palaThiBaTh IUIAH PEHICHHS IPOOJIEMbI C YUYETOM aHallM3a
HMEIOIUXCSI MaTEpUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO

U IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- YMEThb HHTETPHPOBATh 3HAHUS W3 Pa3HBIX NPEIMETHBIX
oOJacrei;

- BBIABAraTh HOBBIE HJIEH,
MOJIXOJbI U PEIICHUS

npeaiaraTb OpPUTIHMHAJIBHBIC

BBIIBIDKEHUSI THUIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXIY
WCCIICTyeMbIMU ~ BEIMYMHAMH, OOBSICHCHHUS TOJYYCHHBIX
pe3yJIbTaToB

1 (HopMyTHpPOBaHUS BBIBOJOB C HMCIOJIH30BAHUEM HAyYHBIX
NOHSATUM, TEOPUH U 3aKOHOB.

I1P6 6. CdopmupoBaHHOCTH YMEHUS BBIJICIISITh
CYLIECTBEHHbIE MPHU3HAKU BHUPYCOB, KJIETOK MPOKApUOT U
9yKapUOT; OJHOKJIETOYHBIX U MHOTOKJIECTOYHBIX OPTaHH3MOB,
BUJOB, OHOIrEOLIEHO30B U  JKOCHCTEM; OCOOEHHOCTH
IPOIECCOB OOMEHa BEIISCTB M IPEBPAIICHUS JHEPTHH B
KJIETKe, (OTOCHHTE3a, IJIACTHYECKOTO M SHEPreTHYeCKOro
o0OMEHa, XEMOCHHTEe3a, MMTO3a, MEH03a, OIJI0JOTBOPEHMUS,
pa3BUTUSA U PA3MHOXKECHHS, HHIWBUIYaTbHOTO pPa3BUTHS
opranm3mMa (OHTOT€He3a), OOpbOBI 3a  CYIIECTBOBaHHE,
€CTECTBEHHOI'O otOopa, BUJI000pa30BaHuUs,
TIPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUsl, BIUSHUS
KOMIIOHEHTOB  JKOCHUCTEM, AaHTPOIIOT€HHBIX  HM3MEHEHHI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAlllEHUE SJHEPTUU B Orochepe.
ITP6 7. ChopMupoBaHHOCTH YMEHUS MPUMEHSTH MOJTyYCHHBIE
3HAHUS 11 OOBSCHEHUS OWMOJOTUYECKUX TMPOIECCOB U
SBIIGHUW, i1 TPUHATHS TMPAKTUYECKUX  pEIIeHHH B
MOBCEAHEBHOM KU3HU

C 1enplo olecrieyeHHst O€30MaCHOCTU CBOETO 3/I0POBbS U
3I0pOBbsl  OKPYXKAIOUIUX JIIOJeH, COOJIIO/IEHUsI 3/10pOBOTO
o0pasa >KU3HHU, HOPM TPaMOTHOTO MOBEJEHUS B OKpYKaroIen
MIPUPOJTHOM cpere; MTOHMMAaHHE HEO0OXOTUMOCTH
WCTIONIb30BaHUS JTOCTHKEHHH COBPEMEHHOW OHOJOTHU U
OMOTEXHOJIOTHH JUISl pAITMOHATIEHOTO MTPUPOIOTIOIB30BaAHUS.
I1P6 8. ChopMUpOBaHHOCTh YMEHHUS peliaTb OMOJIOrMYEcKHe
3aJ1a49¥, COCTABIISATh TCHOTUITUYECKHE CXEMBI CKPEIIMBAHUS
JUISL pa3HBIX THIIOB HACTEIOBAaHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJIAITH CXEMBI TIEPEHOCA BEIIECTB M DJHEPrUU B
9KOCUCTEeMaXx (1IeTIH MUTAHWsI, MUIIEBBIC CETH).




ITP6 9. ChopmMupoBaHHOCTh YMEHHI KPUTUYECKH OIICHUBATH
nHpOpPMAIMIO OHOJIOTUYECKOTO COAEPIKaHUS, BKIIIOYAIOIIYIO
IICCBJIOHAYYHBbIC  3HAHUSA W3  PA3JIMYHBIX  HMCTOYHHKOB
(cpeactBa MaccoBoil uWHGpOpMANUK, HAYIHO-TIOMYISIPHBIC
MaTepuaibl);  MHTEPIPETUPOBATh  ITUYECKHE  ACIEKTHI
COBPEMEHHBIX HCCIEIOBaHMKA B OHOJOTMM, MEIUIUHE,
OMOTEXHOJIOTHH; PacCMaTpUBaTh III00ATBHBIC KOJIOTHYECKHEC
npoOJIeMBl COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIICHHIO K
HUM COOCTBEHHYIO ITO3HUITHUIO.

mP6  10. CdopmMupoBaHHOCTHP  YMEHHH  CO3]aBaTh
COOCTBEHHBIC NMMCHMEHHBIC M YCTHBIC COOOIEHHSI HAa OCHOBE
OMOJIOTUYEeCKO HWH(OPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHSATHIHBIN anmapar OHOoJIOTun

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

JlugHOCTHBIE PpPE3yNAbTATHl  JIOJKHBI
[IEHHOCTH HAYyYHOTO MO3HAHUS:

- chOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO Ha JAaJiore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHDE.

MeranpeaMeTHbIe Pe3ynbTaThl JOJKHBI OTpaXKaTh:
OBnajieHne yHUBEPCAIbHBIMU YYEOHBIMU TTO3HABATEIbLHBIMU
JEUCTBUSIMH:

B) paboTa ¢ uHpopmauei:

- BJIAJIETh HaBBbIKaMH
W3  HUCTOYHMKOB  Pa3HBIX  THUIIOB, CaMOCTOSTEIIBHO
OCYUIECTBIISITh TIOHCK, aHajus, CHUCTEeMAaTH3aIUIO
¥ HUHTEpIpEeTauio HHPOPMAIMKN PAa3IUYHBIX BHIOB U (HOpM
MPE/ICTABIICHHUS;

- OIICHUBATh JIOCTOBEPHOCTh, JISTUTUMHOCTH HH(OpPMAIIHH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

OTpakaTb B YacCTH:

HOJTy4EHUS uHpOpMaLuu

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

B CHCTEME HAYYHOTO 3HAHUS; (PYHKIIMOHAIBHOW TPAMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NTPO0JIeM.

[1P6 7. ChopMupoBaHHOCTHh YMEHUS PUMEHSTH MTOJIyYEHHBIE
3HaHUS [ OObBACHEHHs OHOJOIMYECKHX IPOLECCOB U
SIBIIGHUW, Ui TPUHATHS NPAKTUYECKUX  pEUIeHHH B
[IOBCEJHEBHOM KU3HU

c uenbto oOecrieyeHHss O€30MaCHOCTH CBOErO 3/10pOBbS U
3JI0pOBbsSI  OKPY)KAIOLIUX JIO/IeH, COOIOACHUS 30POBOTO
oOpasa >KU3HHU, HOPM I'PaMOTHOTI'O MOBEJEHUS B OKpYKarolen
IPUPOIHOMN cpene; IIOHMMAaHHE HE00X0AMMOCTH
WCIIOJIb30BAHUS JTOCTWKEHUM COBpEMEHHOW OHOJOTMU U
OMOTEXHOJIOTHH ISl PAMOHATIBHOTO MTPUPOIOTIONB30BAHMS.
mP6  10. CdopmupoBaHHOCTP  YMEHHH  CO3/IaBaTh
COOCTBEHHBIE NMHUCHMEHHbBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE
OuoJoru4eckod HHPOpPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
I'pPaMOTHO MCHOJIb30BATh MOHATHHHBIN anmapar OHMoI0Tun

OK 04. DdpexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh B

JImgyHOCTHBIE PE3YIbTATBI JOJDKHBI OTpaXXaTb B 4YacCTH:
HNCHHOCTH HAYYHOT'O IMO3HAHHUA: OCO3HAHUC IECHHOCTH Haquoﬁ
ACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJIATH HPOCKTHYHO H

I[IP6 5. IlpmoOpereHue ombITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOTO TO3HaHUs, UCIOJIb3YEeMbIX B OHOJIOTHH:
HaOJMIOJIEHNUST W ONHUCAHUS JKUBBIX CHCTEM, MPOIECCOB M
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KOJIJIEKTHBE U UCCIICIOBATEIbCKYIO JIEATENIbHOCTh HHAMBHUIYAlIbHO U B | SIBJICHUH; OpraHuM3allud U IPOBEACHUS OHOJIOrMUYECKOIro
KOMaH/1e rpymnre. IKCHEPUMEHTA, BBIJIBUKCHUS THIIOTE3, BBISIBIICHUS
MertanpeagmeTHble pe3ynbTaThl JOIKHBI OTPAKaTh: 3aBUCUMOCTH  MEXJIy  HUCCIEAyeMbIMH  BEJIMYMHAMH,
Onanenue YHUBEPCAITbHBIMU KOMMYHHUKATHBHBIMH | OOBSICHEHUS MOIYYEHHBIX PE3yIbTaTOB
NeUCTBUAMMU: U (OpMYIHPOBaHUS BBIBOAOB C MCIIOJIb30BAHUEM Hay4YHbBIX
0) cOBMECTHAsl IESATEIBHOCTD: MOHATHUM, TEOPUI U 3aKOHOB
- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOM
U MHIUBUIYaJIbHON pabOTHI;
- IIPUHUMATh LeJu COBMECTHOM JeSITeIbHOCTH,
OpraHU30BBIBATH 1 KOOPAUHUPOBATH JEHCTBUS
N0 ee JOCTWKEHHMIO: COCTaBIATh IUIAH  JCWUCTBU,
pacopenenaTb poju ¢ y4€TOM MHEHUH y4aCTHUKOB OOCYKIaTh
pe3yIbTaThl COBMECTHOM pabOThI
OK 07. JInuHOCTHBIE pe3ynbTaThl JODKHBI oOTpaxkaTh B dyactu: | [IPO 5. IlpuoOperenue omnbiTa NPUMEHEHHS OCHOBHBIX
CopneiicTBoBaTh 9KOJIOTUYECKOTO  BOCIUTaHUA: -  C(HOPMUPOBAHHOCTb | METO0B HAYYHOIO IO3HAHMS, UCIOJIb3yeMbIX B OHOJOIHMH:
COXPaHEHHUIO HKOJIOTHYECKOW KYJIBTYpHI, TOHUMAHUE BIUSHHUS COLMAIBHO- | HAOIIOACHUS
OKpY’Karouien 9KOHOMHYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOIHON U ONHUCAHUS OSKUBBIX CHCTEM, IIPOLECCOB M  SBICHUN;
cpenpl, U COLMAIBHOM Cpenbl, OCO3HAaHHE IJIOOAIBHOIO XapakTepa | OpraHU3alMK U IMPOBEAECHUS OMOJOTHYECKOro dKCIEPHUMEHTA,
pecypcocOepeXeHrn | 3KOJIOIMYECKHX MpoOieM; BBIIBM)KEHUSI TUIIOTE3, BBIABICHHUS 3aBUCHUMOCTH MEXIY
10, IPUMEHSATH - TUIAaHUPOBAHHE M OCYIIECTBIICHHUE JCHCTBHIA B OKPYXKAIOMIEH | MCCIEyeMbIMA  BEIMYMHAMH, OOBSICHEHUS TOJTYYEHHBIX
3HaHUs 00 cpele Ha OCHOBE 3HaHMS LeJed YCTOHYMBOTO pa3BUTHS | pe3yJbTaTOB
M3MEHEHUH KJIMMaTa, | 4YeJIOBEYeCTBa, 1 (GOpPMYJIHPOBAHUS BHIBOJOB C HCIIOJIb30BAaHUEM HAyYHBIX
HPUHIUITBL - aKTMBHOE HENpUATHE JEHCTBHH, TNPUHOCIIIUX BpEeJ | MOHATUN, TEOPUIl U 3aKOHOB.
OepexIIBOro OKpYXarollen cpene; [1P6 6. CdopmupoBaHHOCTH YMEHHUS BBIJIETISATH
IPOM3BOJICTBA, - YMEHHUE MPOTHO3UPOBATH HEOJIArONPHUITHBIE HKOJOTHUYECKUE | CYIIECTBEHHbIE MNPU3HAKM BHUPYCOB, KJIETOK NPOKapuoOT U
3¢ PeKTUBHO MIOCJIE/ICTBHSI TIPEANPHHUMACMBIX JEHCTBUN, MPEAOTBPAIIATh | DYKAPHOT; OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHHU3MOB,
NeicTBOBATh B ux; BUOB, OHOreOLIEHO30B M  JKOCHUCTEM;  OCOOEHHOCTHU
Ype3BhIUATHBIX - pacuIMpeHHe OmbITa JIeATEIbHOCTH  SKOJIOTHYECKOW | MPOIEcCOB OOMEHa BELIECTB M MPEBPALECHUS JHEPIUH B
CUTYyalHAX HaIpaBJIEHHOCTH. KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HHEPreTHYeCcKOro
MetanpeameTHbIE pe3ynbTaThl TOJKHBI OTPaXkaTh: oOMEHa, XEMOCHHTE3a, MHTO03a, MeH03a, OILIOJOTBOPEHMUS,
Ognanenue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU | Pa3BUTUA U Pa3MHOXKEHUS, HHIUBUAYAJIBHOIO Pa3BUTHS
JNEeNCTBUSMU: opranusma (OHTOreHesa), 60pbObI

0) cOBMECTHas JIeITEIIbHOCTD:
- TOHHUMATh M HCIIOJB30BATh TNPEHMYINECTBA KOMAaHIHON

3a CYILECTBOBAHUE, €CTECTBEHHOT'O ot6opa,
BHJ1I000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTaHHU3MOB K Cpefie
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Y UHIUBUIyaJIbHOU PabOTHI;

- IIPUHUMATH e COBMECTHOU NEATENbHOCTH,
OpraHU30BbIBATh u KOOPJMHUPOBATH JICUCTBUS
M0 €€ JOCTIKCHMIO: COCTaBIIATh ILIAH  JCHCTBUM,

pacnpeensaTh POy ¢ yueTOM MHEHUN yYaCTHUKOB 00CYXAaTh
pe3ynbTaThl COBMECTHOM PabOThI

BJINSAHUA KOMIIOHCHTOB OKOCHUCTEM,

U3MEHEHUN

obuTanus,
AHTPOIIOTEHHBIX
B 9KOCUCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.
ITP6 7. ChopMUpOBAaHHOCTH YMEHUS MIPUMEHSTDH TOJYICHHBIC
3HaHUS s OOBACHEHHS OHOJOTMYECKHX IPOIECCOB U
SBIICHWH, Ui TIPUHSATHS TNPAKTHYECKHX  pPEHICHUH B
MOBCETHEBHOM KM3HM C LIENbIO OOecredeHus: 0e30MacHOCTH
CBOETO 3JIOPOBbSI M  3JIOPOBBSI  OKPYXKAIOIIUX JIFOJIEH,
coOMIoIeHUsT 3I0pOBOr0 00pa3a >KU3HHM, HOPM TI'PAaMOTHOTO
NOBEJICHUST B OKPYXKAaIOIUICH MPHUPOJHON Cpejie; MOHMMaHHUE
HEOOXOJUMOCTH HCHOJb30BaHUS JIOCTH)KEHUN COBPEMEHHOU
Ouosornd W OMOTEXHOJOTMHA  JUISI  PalMOHAIBHOTO
IPUPOAONOIH30BAHUS

IIK 1.5.
Ocy1iecTBIsITh
TEKYLIYIO
TPYIIIUPOBKY U
HTOTOBOE
000011eH1e PaKTOB
XO31CTBEHHOM
JKM3HU.

JInuHOCTHBIE pPE3y/lbTaThl JIOJDKHBI OTpPaXaTh B YaCTHU:
TPYJAOBOTO BOCIIHTAHUS:
- TOTOBHOCTH K TpPYAY,
TpyAOJo0ue;

- TOTOBHOCTh K aKTHUBHOW JEATEIbHOCTH TEXHOJIOTHMYECKOM

Y COIMAILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBATD,

OCO3HAaHHUEC NICHHOCTH MACTCPCTBA,

IUIAaHUPOBaTh U CaMOCTOSITENIbHO  BBIMOJHATH  TaKylo
JeSITEIIbHOCTD;
- MHTEpeC K pa3IM4HbIM cdepam HpodeccuOHATHLHON

JIeITEIILHOCTH.
MeranpeaMeTHbIe PE3ynbTaThl JOJKHBI OTpaXKaTh:
OBnazieHne yHUBEPCAIbHBIMU YYEOHBIMU TTO3HABATEIbLHBIMU
JIEHCTBUSMU:

a) 0a30BBIC JJOTUYECKUE JICHCTBHS:

- CaMOCTOSITENbHO (HhOPMYIHUPOBATh U AKTyaAIU3UPOBATH
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS JIJIs
CpaBHEHMsI, KJIJacCCU(PUKALUU U 0000IIeHNUS;

- ONPEACIIATH 1NN AeATENbHOCTH, 3a/1aBaTh apaMeTPhl

Y KPUTEPHUU MX TOCTHKCHHS;

I[IP6 1. CdopmupoBaHHOCTH 3HAHUN O MeCTe€ U POJU
OWOJIOTMM B CUCTEME HAy4YHOTO 3HAHUS, (HYHKIMOHAILHOM
IPaMOTHOCTH 4YeJIOBEKa JIJIsl pEeLICHHs )KU3HEHHBIX MTPOo0IIeM;
[1P6 3. ChpopmMupoBaHHOCTH YMEHUS PACKpPBIBaTh COAECPKAHHUE
OCHOBOTOJIAralomux OHOJOTHYECKUX TEOpPUd U THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOLIMOHHOW,
MPOUCXOK/ICHHS )KU3HU U YETIOBEKA;

[TP6 5. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOTO TMO3HAHUS, HCIOJIb3YEMbIX B OHOIIOTHUH:
HaOJIOJIEHUsT W ONHUCAHUS JKUBBIX CHCTEM, IPOILIECCOB U

HBHCHHﬁ; opraHu3anud W MIPOBCACHUA OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISABJICHUS
3aBUCHUMOCTH MCXKOY HCCIICAYCMBIMHA BCJIMYHMHAMMU,

OOBSCHEHUS TIOTYYCHHBIX PE3YJIbTATOB M (POPMYITHPOBAHUS
BBIBOJIOB C HUCHOJB30BAaHWEM HAYYHBIX MOHSITUN, TEOPUU U
3aKOHOB;

ITP6 7. ChopMUpPOBAaHHOCTH YMEHUS MIPUMEHSTH MOJYYCHHBIC
3HaHUS 11 OOBSCHEHUS OWMOJOTHYECKUX TMPOIECCOB U
SIBICHUH, JUISI TPHHATHS TMPAKTHYECKUX  PEIICHUH B
MOBCEIHEBHOM XKHM3HU C IEJIbI0 oOecreueHus 0e30MacHOCTH




- BBISIBJIATH 3aKOHOMEPHOCTH M TTPOTHBOPCUHSI
B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCHUTh KOPPEKTHUBHI B
COOTBETCTBUE  PE3YJIbTAaTOB
MOCJICICTBHIA JESITEIIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIaJICTh HaBBIKAMH Y4EOHO-HCCIIEI0BATEIbCKOM
U TPOSKTHOW  JIEATENhbHOCTH, HABBIKAMH
npo0Jem;

- BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJIM3UPOBAaTh 3a/1a4y, BBIJIBUTATh THIIOTE3Y
€¢ pelIeHMs], HAXOIUTh ApPTyMEHTHI JIJIS JIOKA3aTelIbCTBA CBOMX
YTBEPIKICHHIA, 3371aBaTh MTApaMETPbl K KPUTEPUU PEIICHUS;

- AQHAIM3MPOBATH IIOJIYYCHHBIC B XOJAC pCIICHUS 3aJa4u
pe3yJbTaThl, KPUTUYECKH OICHHBATh HX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIAH PEHICHUsS MPOOJIEMBI C YYETOM aHAIHM3a
UMEIOINXCS MAaTEePUATHHBIX H HEMAaTEPHATBLHBIX PECYPCOB;

JACATCIIBHOCTh, OLCHHUBATH
OCIIAM, OLICHUBAThb pUCKH

pasperieHus

CBOEr0 3JI0pOBbSi M 3J0pPOBbA  OKPYKAIOIIMX JIOAEH,
COONIOACHHS 3IOPOBOTO 00pa3a JKHU3HH, HOPM TI'PAMOTHOTO
NOBEJCHUSI B OKpYXaloLleld MPUPOJHON cpene; MOHMMaHUE
HEO0OXOIMMOCTH HWCIOJIL30BaHUS JAOCTHIKCHUN COBPEMEHHOM

Ouojoru U OHUOTEXHOJNIOTHH AN PAlUOHAIBLHOTO
MPUPOJIOTIONE30BAHUS;
I1P6 10.  CdopmupoBaHHOCTP  yMEHHH  CO3/1aBaTh

COOCTBCHHBIC ITUCHMCHHBIC M YCTHBIC COOOIICHHUS Ha OCHOBE
OHMOJIOTHYECKOH HWH(pOPMAIMK W3 HECKOJBKMX HCTOYHHKOB,
TPaMOTHO UCIOJB30BaTh TOHATUHHBIN armapar OHMOJIOTHH.




2. CTpyKTypa u cofepkanue o0meo0pa3oBaTeIbHON TUCIIUTUIMHBI

2.1. OO6beM IUCHUIUTUHBI ¥ BUBI y4eOHOW paboThI

Bun yue6HOH paboThI O06beM B yacax

O06Bem 00pa30BaTEILHON TPOTrPAMMBI TUCITATIIUHBI 72
O0beM paboThI CTYJICHTOB BO B3aUMOJICHCTBHH C TIPETIOAABATEIIEM 72
B TOM YHCJIE!

OCHOBHOE CcoJIep)KaHNE 12
B TOM YHCJIE!

TEOPETHYECKOE 00yUeHHe 40
B TOM 4HCJIE TPOEeCCHOHATHLHO-OPHEHTUPOBAHHOE COJIEPIKAHHE 6
MPAKTUYECKHUE 3aHATUS 24
B TOM YHCJIE TPOEeCCHOHATHLHO-OPHEHTUPOBAHHOE COJIEPIKAHHE 6
71a00paTOPHBIC 3aHITHS 6
B TOM 4HcClIe TPO(heCCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHHE 2
[Tpomexyrounas arrecranus B popme nuddepeHImpoBaHHOTO 3a9eTa 2
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2.2. TemaTnyeckuil 1J1aH U COAEPKaHUE TUCIIUTUIMHbBI

Konbr
KOMIIETEHIINI
HanmeHnoBanue O6beM (opmupoBaiiio
Coneprxanue yueOHOro MaTepuaia 1 (popMbl OpraHU3aLuu 1EATEIbHOCTH CTYJCHTOB KOTOPBIX
pa3JesnoB U TEM B Hacax
CIOCOOCTBYET
JJIEMEHT
IIPOrpaMMbI
1 2 3 4
Pasnen 1. buosorus kak Hayka. JKuBble CUCTEMBI U UX OpraHU3alus 2 OK 2
Tewma 1.1. buonorus CopepxaHue yueOHOro Marepuana 2
B cucteme Hayk. OOmas Buonorns — Hayka O JXuBOM mpupoje. CBsizu OMONOTHHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
XAapaKTCPUCTHUKA XKU3HU | npyruMH €CTECTBEHHBIMH HayKamu, (puiocodueld, penurueii, 3TUKOM, 3CTEeTUKOW U mpaBoM. Poimb
O6uosioruu B GOpMHUPOBAHUM COBPEMEHHOIN HayyHOU KapTuHbI Mupa. Crcrema GMOJOrMYECKUX HayK.
Metoapl TO3HAHUS JKUBOW TpPUPOABI (HAONOJEHHME, OKCIIEPHUMEHT, OIHMCAaHUE, HW3MEPEHHE,
Kinaccuukanus, MOJAEIMPOBAHUE, CTaTHCTUYecKas oO0paboTka jgaHHbIX). JKuBble cucTeMbl
(OnocucreMbl) Kak mnpeaMmeTr u3ydeHus Ouosiornu. OTIMYME JKUBBIX CHUCTEM OT HEOPTaHWYECKOU
npupoisl. CBoiicTBa OMOCHCTEM UM MX pa3HooOpaszue. YPOBHM OpraHM3allud  OHOCHCTEM:
MOJIEKYJIIPHO-TEHETUYECKUM, KIIETOYHBIN, OPraHU3MEHHbINA, OMYJIAIIMOHHO-BUI0BOM, SKOCHCTEMHBIN
(Omo - reorieHOTHYECKUH ), OMOCHEpHBII
Pazgen 2 Xumunueckuii coCTaB U CTPOEHUE KIIETKH 10 OK 1,0K 2,
Tema 2.1. Xumnueckuit | Cogepxanue yueOHOro Marepuana 3 OK 4
cocTaB KieTkd. Boga | Xumudeckuii coctaB KIETKH. XHUMHUYECKHE JIEMEHTBI: MaKpOdJIEMEHThI, MUKpPOdJIeMeHThl. Bona n
A MUHEPAJIPHBIC MUHEpanbHble BemecTBa. DYHKIMM BOJABI M MHMHEPAIBHBIX BellecTB B Kierke. llomnep:kanue
BEIICCTBA OCMOTHYECKOr0 OasiaHca
B TOM yncne npakTU4EeCKUX 3aHATHN 2
1. [TpakTrueckoe 3ausTue. «buonornyeckas poib MUHEPAIbHBIX BELIECTB B 00ECTIEUeHUN
KHU3HEIEATEIIbHOCTH OPraHU3MOB, MPOSIBIICHUS JrcOalaHCa MUHEPAIBbHBIX JIEMEHTOBY
Tema 2.2. Coneprkanne y4eOHOT0 MaTeprana 3
buonornyecku Baxusie | benku. CocraB u cTpoeHHE O€IKOB. AMHHOKMCIOTBI — MOHOMEpbI OenkoB. He3ameHuMble U
XUMHUYECKHE 3aMEHUMbIE aMUHOKHMCIOTBl. AMUHOKHUCIOTHBIA COCTaB. YPOBHHU CTPYKTYpPbI OETKOBOW MOJEKYJIbI
COEIUHEHUS

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

buonornueckue (I)yHKI_II/II/I OCIIKOB. q)epMeHTBI — Owuonoruuyeckue KaTaJIn3aToOpBhI. CTpOGHI/Ie
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¢depMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas crneuupudnocts. Kodepmentsl. Butamunel. OTnnuus
(epMEHTOB OT HEOPraHWYECKHUX KaTalu3aTOPOB. YTJIEBOABI: MOHOCAaXapuabl (IJIIOKO3a, pubo3a H
ne3okcupubo3a), aumcaxapuisl (caxaposa, JIakTo3a) M IMOJMcaxapuibl (Kpaxmas, TJIHKOTeH,
Hetoo3a). buonmormdeckue ¢yHKuuMu yrieBoaoB. Jlumuuel: Tpurimuepuabl, (pocomumnusl,
crepoubl. ['mnpodunsHo-ruapodoOHBIe CBOlicTBA. bronorndeckue Gyakimu munuaoB. CpaBHEHHE
YIJIEBOAOB, OCNIKOB M JIMIUAOB Kak MCTOYHHKOB »Hepruu. Hykieunosbsie kucnotsl: JJHK u PHK.
Hyxneotnasl — MoHOMepsl HykJIeMHOBBIX KucinoT. Crpoenue u ¢ynkmuu JIHK. Crpoenue u
¢ynkunu PHK. AT®: ctpoenue u pyHKIHH

B Tom uucne 1abopaTopHbIX 3aHATUN

1. JlabopatopHas padora. «Onpenenenue ButTamuaa C B POIYKTaX MUATAHUS

Tema 2.3. CTpyKTypHO-
dbyHKIIMOHATBHAS
OpraHu3aIys KJIECTOK

Copepxanue yueOHOTro MaTepraa

[{utonorus — Hayka o kierke. KierouHas teopus — nmpumep B3auMoJeicTBus uaed U (pakToB B
HayyHOM IO3HaHUU. Meronpl u3yueHus kietku. Kietka kak menoctHas xuBas cucrema. OOuiue
NPU3HAKK KJIETOK: 3aMKHYyTas HapyxHas mMeMmOpana, monekynsl JJHK kak reHerwueckwii ammapar,
cucrteMa cuHTe3a Oenika. THUIBI KIETOK: JyKapuoTHYecKas M Tpokapuothyeckas. OcobeHHOCTH
CTPOCHHS TPOKAPHOTHUYECKON KieTku. Kierounas ctenka Oaktepuii. CTpoeHHE 3yKapHOTHUECKON
kjeTkd. OCHOBHBIE OTJIMYMS PACTUTENBHOM, XMBOTHOM M TIpuOHON KieTku. lloBepxHOCTHBIE
CTPYKTYpBbI KJIETOK— KJIETOYHas CT€HKa, MIMKOKAIUKC, NX QpyHkuuu. [InmazmaTudeckas memOpaHa, ee
cBoiicTBa u QpyHkuu. [{utonnazma u ee opranoupl. OnHoMeMOpaHHble opranouab! kinetku: JIIC,
annapat ['onpmku, nu3ocoMbl. [1omyaBTOHOMHBIE OpraHOMJBI KJIETKH: MUTOXOHAPHUH, TIIACTH]IBIL.
[Tpoucxoxaenne MUTOXOHApUM U miactua. Buael mimactun. HememOpaHHbIE OpraHOMIbl KIETKU:
puOOCOMBI, KJIETOUHBIM LEHTp, LEHTPUOIN, PECHUYKHU, XI'YTUKH. DYHKIHMHU OpPraHOU/IOB KIETKH.
Bxmrouenusa. Snpo — perymsatopHbli 1eHTp kieTku. CTpoeHue szapa: sjepHas o000J0uKa,
KapHuoIlula3Ma, XpOMATHH, SIAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

B TOM uncne nabopaTopHbIX 3aHATUI

1. JlabopaTtopHas padora. «CTpoeHHEe KIETKH (pacTeHUs, >KUBOTHBIE, TPHOBI) U KIETOYHBIC
BKIIIOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )

Paznen 3. XKusnenesteIbHOCTD KIIETKU

Tema 3.1.
OO0OMeH BeleCTB
Y TIpeBpaIICHHE

3HepFI/IH B KJICTKEC

Conepxanue yqaeOHOro MaTepraia

OOmMeH BemiecTB, WU MeTA00IU3M. AcCUMWIAIUSA (TUTACTHYECKUH OOMEH) W JUCCUMUJISIIUS
(oHepreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOTO Ipolecca Meradbonu3zMa. Ponb 3akoHOB
COXpaHEHHUsI BEIIECTBA W OHHEPrUM B TIOHUMAHWUW MeTabonu3ma. Tumbl oOMEHa BEIIECTB:

OK 1, OK 2,
OK 4
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aBTOTpOGHBIN U rerepoTpodHbIii. Ponb hepMeHTOB B 0OMEHE BEIIECTB U NMPEBPAILCHUN YHEPTUH B
kinetke. @dortocunre3. CperoBas u TemHOBas (a3el  Qorocunre3a. Peakumm (orocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3a JJI KU3HU Ha 3emie. BiusHue ycroBuit
cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI TOBBIIICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PAacTCHHUH.
XeMocuHTe3. XEMOCHHTE3HMPYIOUIHe OaKTephH. 3HAueHHE XEMOCHHTe3a Ui JKU3HH Ha 3eMile.
OHepreTuyecknii oOMEH B KJeTKe. PaciiemnieHue BeIIeCTB, BbIIEICHHE M aKKyMYJIMPOBAaHUE
HEPTUM B KIETKe. OTambl HSHEpreTudyeckoro obmena. Inmkonu3. bpoxenue u ero BUBL.
Kucnoponnoe okucinenue, Wik KiIeTO4HOe jbpixaHue. OxucnutensHoe (ochopuarmpoBaHue.
D¢ hHEeKTUBHOCTh YIHEPTETUISCKOTO 0OMEHA

Tema 3.2.

Copepxanue yueOHOTo MaTepuana

Buocunres Oenka

Peakiun matpuunoro cuures3a. ['enermueckas mHpopmanus u JIHK. Peanuzamus renerwmdeckoit
uH(popMmanuu B KiIeTKe. | eHeTHUeCKuil KOl U €ro cBOWCTBa. TpaHCKPHIMIUSA — MAaTPUYHBIA CHHTE3
PHK. Tpancnsuus — OumocuHTe3 Oenka. Drtambl TpaHchianuu. KoaupoBaHue aMHUHOKHUCIOT. Poib
pubocoM B OMOCHHTE3€e OenKa

B TOoM uncne npakTHYECKUX 3aHATHI

1. HpaKTI/I‘IeCKOG 3aHsaTHe. «Pemnienne 3aga4q Ha OMpCACIICHUC ITOCTICAOBATCIBbHOCTH HYKIICOTUI0B»

Tema 3.3.

Coneprxkanue yaeOHOro MaTepuana

Bupycst

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (/I. WM. VBanoBckwuit).
OcoOeHHOCTH CTpOEHHMS U KU3HEHHOro IuKIa BHUpycoB. bakrtepmodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc nmMmmyHoxeduuumrta uenoeka (BUY) —
B030yautens CIIN/a. ITpodunakTika pacnpocTpaHeHHUs] BUPYCHBIX 3a00JeBaHUM

Pasnen 4. PasMuoxeHue u

UHAUBUAYAJIBbHOC PAa3BUTUC OPIraHU3MOB

Tema 4.1.

Cogepxanue yaeOHOTO MaTepuana

JKU3HeHHBIN UK
KJIETKH

Knerounslii 1uki, WK KU3HEHHBIA LUK Ki1eTku. MHTepdasza u muto3. Ilporeccsl, nporekaronye B
uHtepdaze. Pemnukaums — peakuus MatpuyHoro cuHrte3a JIHK. Crpoenne xpomocom.
XpOMOCOMHBIIT Habop — KapuoTull. JIUIUIOMAHBIA W TaluIOMAHBII XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. LluTomornueckne OCHOBBI Pa3MHOKEHHSI M WHIWBHUAYAIbHOTO Pa3BUTHUS OPraHU3MOB.
Henenne kierkn — muto3. Cragnn muto3a. [Iponeccsl, Mpoucxoasdmue Ha pa3HbIX CTaAUsIX MUTO3a.
buonoruueckuii cmpica mutosa. [Iporpammupyemast rudenb KIETKH — aloITo3.

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, CHOpOO6p330BaHI/Ie, BEIr€TaTUBHOC PA3MHOXKCHHC.

OK2,0K 4
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HckyccTBeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €ro 3HAUYCHHE IS celieKIuu. [lotoBoe pasMHOXKEHHE,
ero ornuuusi oT Oecronmoro. Meiio3. Cramum wmeiiosa. IIpomecchl, TpOUCXOIAIMIME Ha CTAAUAX
Meiiosza. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buosiorndeckuii CMbICH W 3HA4YEHUE
Meino3a. ['amerorenes — mpoiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y YKMBOTHBIX. [10JIOBBIE Kele3bl:
CeMEHHUKH W sSu4YHUKUA. OOpa3oBaHWE M Pa3BUTHE IOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30u/l,
STUIIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS SHIICKIETOK M CIIEPMATO30HUI0B.
OmnonorBopenue. [laprenorenes.

Tema 4.3.

Coneprkanue yueOHOro MaTepuana

NunuBuayanbHOE
pa3BUTHE OPraHU3MOB

NunuBunyanpHOe pa3BUTHE (OHTOTeHE3). OMOpHOHAIBLHOE pa3BUTHE (IMOpHUOTEHE3). ODTambl
AMOPHOHAIBHOTO PA3BUTUSI Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIHs, OPraHOTCHE3.
[ToctamOproHabHOE pa3BUTHE. THIBI MOCTAIMOPHOHAILHOTO PA3BHTHUSA: TPSAMOE, HEMPsMOe
(;mumHOYHOE). BnusiHME cpensl Ha pPa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOXKACHHBIE ypojicTBa. PocT u pasButHe pacteHuil. OHTOreHe3 I[BETKOBOTO PAaCTEHUS: JIBOMHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaIUU Pa3BUTHS

B TOM umcie npakTHYECKHUX 3aHATHI

1. Ilpaktudeckoe 3anarue. «MHpEKIMOHHBIEC 32001€BaHUS M STTUIEMUH B UCTOPHH YETIOBEYECTBAY.
«BakmuHanus kak npoQuiakTiKa HHOEKINOHHBIX 3a00JIeBaHUII»

Pa3nen 5. HacnencreenHo

CTb U UBMCHYMBOCTH OPraHN3MOB

10

Tema 5.1.

Coneprkanue y4eOHOro MaTepuana

3aKOHOMEPHOCTH
HacJIeJOBaHUS

[Ipenmer u 3amauu reHeTHKU. Posb UTOIOrMM UM SMOPUOJIOTUM B CTAHOBJIEHUMU IeHETHKHU. Bkiaj
pOCCHMCKMX W 3apyOeXHBIX  y4Y€HBIX B  pa3BUTHE TIEHETUKU. MeToabpl  TI'eHETUKU
(ruOpUI0TOTNYECKUH, IUTOT€HETUYECKHM, MOJIEKYISIpHO-TeHeTHYeCcKuil). OCHOBHBIE T€HETUYECKHE
NOHATHs. ['eHeTHdeckass CHMBOJIMKA, HCIOJb3yeMas B CXEMaX CKPEIIMBAHUNA. 3aKOHOMEPHOCTH
HacJIeI0BaHKsl IIPU3HAKOB, ycTaHoBJIeHHbIE I'. MenneneM. MoHorubpuaHoe ckpelmuBaHue. 3akoH
eanHoo0pa3uss ruOpuaoB mepBoro nokojeHus. [IpaBuio JOMHUHHMpPOBaHUS. 3aKOH pacIlEIUICHUs
npusHakoB. [unore3a uucroTel ramer. llomHoe W HemonHoe JoMuHHpOBaHME. JUruOpuaHOE
CKpeIllMBaHHE. 3aKOH HE3aBUCHMOIO HacleJOBaHWs NpHU3HAKOB. lluToreHernueckne OCHOBBI
TUTHOPHUIHOTO CKpeUIMBaHMs. AHalIU3Upylollee ckperuBaHue. Vcnoap30BaHrne aHATM3UPYIOIIETO
CKpEIMBaHUs ISl ONIpeJIeNIeHUs] TEHOTHUIAa 0cO0U

B toMm uncne MPAKTUYCCKUX 3aHATUH

1. HpaKTI/I‘-ICCKOG 3aHsaTHe. «PelleHue 3amad Ha ONpeCaACIICHUC BCPOATHOCTH BO3HUKHOBCHUA
HACJICACTBCHHBIX TPU3HAKOB IIPpU MOHO-, OU-, HOJ'II/IFI/I6pI/II[HOM U aHAJIM3HUPYIOUICM CKPCUIUMBAHUU,
COCTAaBJICHHUEC I'CHOTUITNYCCKUX CXEM CKPCIIBAHU S

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

Coneprkanuie yueOHOTO MaTepuaa

HacJICJOBaHUC CueruieHHOe HacienoBaHWe mnpu3HakoB. Pabora T. Moprana mo CHEIUIEGHHOMY HAaceJOBaHUIO
HPU3HAKOB reHoB. Hapymienue cuemieHus I'€HOB B pe3ylbTaTe KPOCCHHIoBepa. XpPOMOCOMHAs TEOPHs
HACJICICTBEHHOCTU. ['eHeTndeckne KapThl. ['eHeTHMKa mosia. XPOMOCOMHOE OIpEIeiIeHUE I0JIa.
AyTOCOMBI U TOJOBBIE XpOMOCOMBI. ['OMOraMeTHbIE U reTeporaMmeTHbie opranu3mel. HacinenoBanue
[IPU3HAKOB, CLEIJIEHHBIX C [IOJIOM
B TOM yncne npakTU4eCKUX 3aHATHN
1. Tlpaktuyeckoe 3ansitue. «PerieHue 3ajay Ha OIpPEACIICHHE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIECTBEHHBIX IIPU3HAKOB IIPU CIEIIEHHOM HACJIEJOBAaHUM, COCTABICHUE I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUI)
Tema 5.3. Coneprkanue ydeOHOro Marepuana
3aK0H0MepHOCTH M3MmenyuBocTts. Buabl HM3MEHYMBOCTH: HEHACIEACTBEHHAs M HAcIeACTBeHHas. Poib cpeabl B
HN3MCHYHUBOCTH HEHACJIEACTBEHHOU HN3MEHYUBOCTH. XapakTepucTuKa MoL[H(bHKauI/IOHHoﬁ HU3MEHYHMBOCTH.

Bapuanvonsslii pax v BapuanuMoHHas KpuBas. Hopma peakumm npusHaka. KonndecTBeHHbIE U
KaueCTBCHHbIC NPH3HAKM M HUX HopMa peakiuu. CBolcTBa MOAU(MUKAIMOHHOW HW3MEHYHBOCTH.
HacnencrBennas, win IT€HOTHIUYECKAas M3MEHUYMBOCTh. KoMOMHATHBHAS HM3MEHUYMBOCTL. Melo3 u
MOJIOBOM TMPOIECC — OCHOBAa KOMOWHATHUBHOW W3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTb.
Knaccudukanuss mMyranuii: TeHHbIE, XPOMOCOMHBIC, TeHOMHBIC. YacToTa W NPUYMHBI MYTAIIHM.
Myrarennple (akTopbl. 3aKOH TOMOJOTHMYECKHUX PSIOB B HACIEACTBEHHOM H3MEHYMBOCTH
H. U. BaBunosa

B TOM uncne npakTU4eCKuX 3aHATHN

1. HpaKTI/I‘IGCKOG 3aHsaTHe. «PemeHue 3aaa4 Ha ONpeAcICHHUE BCPOIATHOCTH BO3HWKHOBCHUA
HACJICACTBCHHBIX IMMPU3HAKOB TIPpH PpPa3JdMYHbIX THIIAX BSaI/IMOI[CI\/'ICTBI/Iﬂ T'€HOB, COCTAaBJICHUC
TCHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA

Tema 5.4. 'eneTnka
yeJIoBeEKa

Copepkanne ydeOHOro MaTepuana

I'enetuka denoseka. Kapuorun uenoBeka. OCHOBHBIE METOJIBI TE€HETUKM  4YEJOBEKa:
reHeaqorndeckuii,  OJM3HENOBBIH,  IIUTOICHETUYECKUH,  OMOXMMHUYECKUH,  MOJEKYJISpPHO-
reHeTnueckuil. COBpPEMEHHOE OIpEeNeleHHEe T'EHOTHIIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHIHUpPOBaHWEe, B TOM 4umcie ¢ mnomomipio [Il[P-anmanuza. HacnencrBeHHbie 3a0osieBaHUs
YeJoBeKa: TeHHbIe 00JIe3HU, OOJE3HM C HACIEICTBEHHOH IMPeIpacloioKeHHOCTbIO, XPOMOCOMHBIE
6one3nn. Comaruyeckue U reHepaTuBHble MyTauuu. CTBOJIOBbIE KJI€TKU. [IpuHIMIBI 3710pOBOTO
oOpa3a KHM3HHM, JAMArHOCTUKH, NPOPHUIAKTUKHA U JIEYCHUs TEHETHUYeCKUX OosiesHed. Memauko-
FeHETUYECKOe KOHCYJIbTUPOBaHUE. 3HAUEHUE MEAUIMHCKOW TEeHETUKH B IMPEeNOTBPALICHUH U
JICYCHUH TeHETHUECKUX 3a00JIeBaHUH YeIoBeKa
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B TOoM 4nciie npakTUYeCKUX 3aHATUI

1. HpaKTquCKOG 3aHgaTUe. «COCTaBJICHHUC U aHAIU3 POOOCIOBHBIX YCJIOBCKA»

Pasznen 6. DBorOIIMOHHAS ONOJIOT U

Tema 6.1.
DBOJIIOIMOHHAS TCOPHS
U €€ MECTO
B Onosioruu

Conepkanue yqaeOHOro MaTepuaia

[TpeamnocklIKu BO3HUKHOBEHUS IBOJIOIMOHHOW TEOPUH. DBOJIOIMOHHAS TEOpUs M €€ MeCTO B
Ouosnoruu. BiusiHUE SBONIONIMOHHON TEOPUN HA PA3BUTHE OMOJIOTHH U IPYTuX HayK. CBUIETELCTBA
sBosoIuy. [laneoHToNornYecKue: MmocieI0BaTeIbHOCTh TOSBICHUS BUJIOB B MMaJICOHTOIOTMYECKON
JeTonucH, nepexoaHbsie (opmbel. buoreorpaduueckue: cxoacTBo W paznmmuue ¢dayH u  iop
MaTEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA M Pa3Muusi 3MOPUOHOB pPa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHYECKUE: TOMOJIOTMYHBIC, AHAJIIOTWUYHBIC, PYAHNMEHTapHBIC
OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MTyTeH y BCEX KUBBIX OPTaHU3MOB. DBoonnonHas Teopus Y. JlapBuna.
[TpenmnocklIKu BO3HUKHOBEHHS JapBUHHM3MA. J[BIIKYIME CHIIBI DBOJIOINUM BHUIOB 1o JlapBUHY
(M30BITOYHOE PA3MHOKEHUE TIPU OTPAHUYCHHOCTH PECYpCOB, HEOMpeAeNEHHAs H3MEHYHBOCTD,
060opnba 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

Tema 6.2.
MuKpo3BOIOIHS

Copepxkanue ydeOHOro Marepuana

Cunrernueckass teopust spoionmu (CTD) m e€ OCHOBHBIE TOJIOKEHUS. MHKPOIBOIIOLHS.
[Tomymsiust Kak eAMHUIA BHJA W SBOMIONMH. [[Buxkymue cuiibl ((pakTOphI)IBONIONUH BUAOB B
npupoje. MyTallMOHHBIA TPOIECC U KOMOWHATHBHAS W3MEHUYMBOCTH. [IOMYJISIIMOHHBIC BOJHBI U
npeiid renos. M3omsmus u murpamnus. EctecTBeHHBIN 0TOOp — HANMPaBISIOMMA (PaKTOp IBOIIOIUH.
@opmbl ecTecTBEHHOro 0TOOpa. I[IpHCIOCOOIEHHOCTh OpPraHM3MOB KaK pe3yibTaT dSBOJIOLUH.
[Ipumepsl mpucnocoOiieHnit y opranu3smMoB. Apomopdo3bl W uAMOaAanTanuud. Bumg u
BusooOpazoBanne. Kputepun Buma. OcHOBHbIE (OpPMBI BHUI000pa30BaHUs: Teorpapuieckoe,
HKOJIOTHYECKOE

Tema 6.3.
MaxkposBonronus

Coneprkanue y4eOHOro MaTepuana

MakposBomtonusi.  Dopmbl  IBOSMOLMU:  (pUIETHYECKas, JIUBEPreHTHas, KOHBEPreHTHasd,
napaiensHas. HeoOpatumMocTh 3BOMIOIMHK

B ToM 4nciie mpakTHYeCKUX 3aHATUI

1. [Ipaktrueckoe 3ansTue. «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPHUTEPHUIOY

OK 1, OK 2,
OK 4

Pazgen 7. Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

Tema 7.1.
3apoxIeHue
U pa3BUTHE KU3HU

CogepxaHue yaeOHOTO MaTepHralia

JloHayuHbIE PEACTABIEHUS O 3apOXKAECHUU XU3HU. HayuHble rHIOTe3pl BOSHUKHOBEHUS JKU3HU Ha
3emsie: aOuoreHe3 W maHcrmepMus. XUMHUYECKas HBOJOLMS. AOHOTeHHBI CHHTE3 OpraHMYEeCKHX
BEUIECTB M3 HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE NOJATBEP)KIECHUE XMMHMUYECKON DBOJIOIMH.

OK 1, OK 2,
OK 4
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HauanpHbie Taner 6nosornueckoii spostonun. ['unoreza PHK- mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHME MpOTOKJIETKU. llepBble kieTkn u ux sBomtouus. PopmMupoBaHue
OCHOBHBIX TPYII XUBBIX OpraHu3MoB. Pa3zButue »u3HU Ha 3emiie 1o 3pam U nepuoaam. Karapxen.
Apxeiickas u mporepo3oiickas 3pbl. [laneo3oiickas spa u e€ meproabl: KeMOPUICKHA, OpJOBUKCKUH,
CUJTYpUICKUH, JEBOHCKUW, KaMEHHOYTOJIbHBIM, mepMcKui. Me3o30lickas spa U €€ MEepUOJIbL:
TPUACOBBIN, IOPCKUM, MesnoBod. KalHO30HCKas 3pa ¥ €€ NepUuoAbl: NaJICOr€HOBBIM, HEOTECHOBBIN,
AQHTPOIIOI€HOBBIM.

Tema 7.2. Cuctema
OpPraHUYECKOr0 MHpA.
[Ipoucxoxnenue
YeJI0BEKa —
AHTPOIIOTeHE3

Conepxanue yaeOHOro MaTepuaia

Cucrema OpraHM4ecKOro MHpa Kak OTpaxXeHHE IBOJIONMH. OCHOBHBIE CHCTEMATUYECKHE TPYIIIIbI
OpPraHU3MOB. XapaKTepPUCTHKA KIMMaTa M T€0JIOTHYECKUX IpoueccoB. OCHOBHBIE ATAIbl SBOIOINN
PacTUTEILHOTO M KUBOTHOTO MHpa. ApomMopdo3sl y pacTeHui 1 )kUBOTHBIX. [losiBIIeHHe, pacuBeT u
BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB. DBOJIIOLUS YelloBeKa. AHTPOIOJIOrHs Kak Hayka. Pa3Butue
NPEICTAaBICHUN O TMPOUCXOXKICHUM YeNOoBeKa. MeToapl M3ydeHus: aHTpororeneza. CxoucTBa u
pasinyMsl 4eJoBeKa M JKUBOTHBIX. CHCTeMaTH4YecKoe IOJIOKEHUE 4YesloBeKa. JIBMIKYIUE CHIIbI
(pakroper)  anTpomoreHesa. HacmexcTBeHHash WM3MEHYMBOCTH W €CTECTBEHHBIH  OTOOp.
OO011ecTBeHHBIN 00pa3 *KU3HU, U3TOTOBJIECHUE OPYIUI TPy, MBIIITICHUE, PEUb.

Tema 7.3. OCHOBHBIE
CTAJVH HBOIOIAU
YeJloBeKa

Coneprxkanue y4eOHOro Marepuana

OcCHOBHBIE CTAaJUU U BETBU 3BOJIOLMU YEJIOBEKa: aBCTpajonuTeku, YenoBek ymensli, Yenosek
IpsAMOXOIAIUH, UelloBeK HeaHIepTalIbCKUN, YeNnoBEK pa3syMHBI COBpPEMEHHOro Ttuma. Haxonku
MCKONIaeMbIX OCTAaHKOB, BpEMsI CYIIECTBOBAaHHA, OOJACThb PpPacHpOCTpaHEHHUs, OOBEM TOJOBHOTO
Mo3ra, o0pa3 >XKu3HH, opyaus. YenoBedeckue packl. OCHOBHbIE OOJIBIINME PACHl: €BPONEOMIHAS
(eBpasmiickasi), HETpO-aBCTpaJouIHas (IKBaTOpUaIbHAasl), MOHTOJIOMIHAS (a3UATCKO-aMEPUKAHCKas).
YepTbl NPHUCIIOCOOJIEHHOCTH TMpPEICTaBUTENEeH 4YeJIOBEYECKMX pPac K YCJIOBUSM CYIIECTBOBAHMUS.
EnuncTBO "yenoBedeckux pac. Kpuruka pacusma.

B TOM yncne npakTM4EeCKUX 3aHATHN

1. TIpaktuueckoe 3ansTHe. «IIprucrnocobIeHHOCTh YeNoBEeKa K pa3HbIM YCIOBMSIM cpelbl. BiusHue
reorpauueckoi cpepl Ha MOp(hOJIOTHIO M (PU3HOJIOTHIO YETOBEKa»

Paznen 8. Opranu3msl u 0

Kpy’Karomiasi cpeza

Tewma 8.1.
DKoI0TUs
Kak Hayka. Cpenpl
YKU3HH.
DKOIOTHYeCcKue
(bakTopsl

Conepxanue yqaeOHOro MaTepraia

OKOJOrusl Kak Hayka. 3aJayd W pas3Aesbl dKOJOTMUA. MEeTONbl 3KOJOTMYECKHX HCCIEA0OBAaHUM.
DKOJIOTUYECKOEe MHPOBO33PEHHE COBpEMEHHOTro uenoBeka. Cpenpl 00UTaHUs OPTaHW3MOB: BOJHAS,
HA3€MHO-BO3YIIIHAS, IIOYBEHHAs, BHYTPHOPraHU3MEHHa. DKOJIOTHYECKHE (bakTopsbI.
Knaccudukanus skxomorndeckux (akTopoB: aOMOTUYECKHE, OHMOTHYECKHME U aHTPOIOTEHHBIE.
JeticTBue skonorndeckux (akTOpOB HA OpraHU3MbBL. AOHMOTHYECKHE (AKTOPHI: CBET, TEMIEparypa,

OK 1, 0K 2,
OK 4,0K 7
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BiaxkHOCTh. DoTonepuoausM. IlpucnocobneHns opraHu3MoB K JEHCTBUIO a0MOTHYECKUX (PaKTOPOB.
Buonornueckue putmbl. buortndeckue QaxTopsl. Buasl OMoTHYECKHMX ~ B3aMMOJICHCTBHIA
KOHKYpEeHLUsl, XuIiHu4ecTBo. Ilapasutusm, MyTyanus3M, KOMMEHCAIu3M (KBapTHUPAHCTBO,
HAXJICOHMYECTBO), aMEHCAIM3M, HeUTpanu3M. 3HaueHUE OMOTHYECKUX B3aUMOJCUCTBHNA IS
CYIIECTBOBaHMs OPIaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

Tema 8.2. Copepxanne yaeOHOTO MaTepuana 3
DKOIIOTHYeCKHe DKOJIOTUYECKUE XAPAKTEPUCTUKHU MONyisiuu. OCHOBHBIE TMOKA3aTeNd MOMYJISIUU: YUCICHHOCTb,
XapaKTCPUCTUKH IJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTD, MPUPOCT, MUTpalMs. [MHaMuKa YUCICHHOCTH MOMYJISIUU U
Oy IAIH €€ perysanus
B TOM 4ncie npakTU4EeCKUX 3aHATHN 2
1. ITpakTueckoe 3ansaTue «IloacuéT MIOTHOCTH NMONYISUUN pa3HbIX BUJIOB PACTCHUI»
Pazgen 9. CooOuiecTBa U SKOJIOTMUYECKHUE CUCTEMBI 10 OK 1, OK 2,
Tema 9.1. Coneprxkanue ydeOHOro Matepuana 1 OK 4,0K 7
CoobuiectBa Coo0miectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHAS, [IK 1.5
OpraHu3MoB, Tpouueckas (mumieBas). Buabl-nomuHanTel. CBsi3u B OHOIEHO3€. DKOJIOTMYECKHUE CHUCTEMBI
3KOCHCTEMBI (oxocuctemsl). Ilonstue 006 »skocucreme u OuoreorneHo3e. DOyHKIMOHATBHBIE KOMITIOHEHTHI
SKOCHUCTEMBI: MPOAYLEHTbl, KOHCYMEHTHI, peAyLeHTbl. KpyroBopoT BelIECTB M MOTOK 3HEPIUH B
skocucrteme. Tpodudeckue (MUIIEBbIC) YPOBHU 3KocucTeMbl. [TumieBsie 1enu u cetn. OCHOBHBIC
MOKAa3aTeMu JKOCHCTEMBbI: OHoMacca, MTPOAYKIHSA. OIKOJOTHYECKHE MHpPaMUIbL: MPOAYKIIUH,
YHUCIIEHHOCTH, OuoMaccel. (CBONCTBAa 3KOCHUCTEM: YCTOMUMBOCTb, CaMOPETYJSLUs, pa3BUTHE.
Cykueccus
Tema 9.2. Coneprkanue y4eOHOro MaTepuana 1
IpuposHbie IIpuponHblE  JKOCHUCTEMBI. ODKOCHUCTEMBI peK UM 03€p. OKOCHUCTEMa XBOWHOIO WU
9KOCHUCTEMBI HIMPOKOJINCTBEHHOT0 Jieca. AHTPONOTE€HHBbIE 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. YPOOIKOCUCTEMBI.
buonorndeckoe m X03sSHCTBEHHOE 3HAUYEHUE arpoO3KOCUCTEM M ypOoskocucTeM. buopaszHoobpasue
KakK QakTop ycToMunBOoCTH 3KocucTeM. CoxpaHeHne OMOJI0rHYecKOro pa3sHooopasus Ha 3emie
Tema 9.3. Coneprxanue yueOHOro MaTepuaa 1
buocdepa — VYuenne B. WM. Bepnanckoro o 6uocdepe. ['panuipl, coctaB u cTpykTypa Omochepst. JKuBoe
riaobanpHas BemecTBO U ero pyukuu. OcodeHHocTH 6nocdepsl Kak rio0anbHON AKOCUCTEMBI. J[MHaMuueckoe
dKOCUCTEMA 3EMITU paBHOBecHe U oOpaTHas cBs3b B Ouocdepe. KpyroBopoThl BEmECTB U OMOTCOXUMUYECKHE TUKITBI
2JIeMEHTOB (yryiepoa, a3ota). 30HaIbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.
Tema 9.4. [TpodeccnonansHO OPHEHTUPOBAHHOE COJEpKaHKE (COAEepP KaHNE TTPUKIIATHOTO MOYJIs) 3
Brusinue YenoBeuectBO B Ouocdepe 3emian. AHTPOINOTEHHbIE HW3MEHEHUs B Owuocdepe. [nmobanbpHBIE
AHTPOIIOTCHHBIX skosoruueckue mnpoOnembl. CocyliecTBoBaHHWE TpHpoabl M uenoBedyecTBa. CoxpaHeHHe
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dakTopoB Ha 6nochepy

Omopa3zHoOOpa3uss Kak OCHOBa ycToumBOoCTH Ouochepbl. OCHOBa palMOHAILHOTO YIPABICHUS
IIPUPOIHBIMU PECYpPCaMH M UX MCIIONIb30BaHUe. JlocTHKEHHsI OMOJIOTHU U OXpaHa IPUPOIb

B Tom uncie MPAKTUICCKUX 3aHATHH

1. ITpakTrueckoe 3ansaTue «OTXOIbI IPOU3BOJICTBAY

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

[TpodeccuonanbHo OPUEHTUPOBAHHOE COJEPIKAHUE (COIEeP KAHNUE TPUKIIATHOTO MOYJIs)

310poBBE U ero coctaBistonue. akTopbl, MOJOXKUTEIBHO U OTPULIATEIBHO BIUSIONIUE HA
opranu3Mm 4esnoBeka. [IpobieMa TeXHOTEHHBIX BO3ACHCTBUI Ha 3I0POBhE UYEITOBEKA

(97K TPOMArHUTHEIE MMOJIsI, OBITOBASI XUMHUS, U30BITOUHBIC IITYMBI, pPaUaIs U T.I1.). AJanTamnus
opraHu3Ma 4ejioBeKa K akTopam oKpyxaromen cpeapl. [IpuHIunel popMupoBaHus
3710poBBhecOeperaroiiero nopeneHus. usndeckas akTUBHOCTH U 37J0pPOBbE. buoxumuieckue
ACIeKThl PAIIMOHAIILHOTO MTUTAHUS

B Tom uucne 1abopaTopHbIX 3aHATUN

1. JTabopatopHas pabota. «YMcTBeHHas1 pabOTOCTIOCOOHOCTHY

Pazgen 10. Cenexius opraHu3MoB, OCHOBBI OMOTEXHOJIOTUH

Tema 10.1.
Cenexius
KaK HayKa U MPOIeCcC

Copepxanue yueOHOT0o MaTepuana

Cenexkuus Kak Hayka M IIpouecc. 3apoXkACHUE CeJIeKIMU U JoMectukanusd. Yuenue H. M. Basuiosa
0 ILIEHTpaX MHOrooOpa3usi U IMPOUCXOXKACHUS KYyIbTYPHBIX pacTeHui. LIeHTpbl mpoucxoxkIeHus
JoMamHuX SKUBOTHBIX. Copt, mopoaa, mramm. COBpPEMEHHBIE METOIbI CeJlEeKIHMH. MaccoBbli
U UHIUBUAYAIbHBIH OTOOpHI B CEJIEKUUMU pacTeHUH U KHUBOTHBIX. OILlEHKa 3KcTepbepa.
bauskoponcTBeHHOE cKkpemMBaHue — MHOpUAMHT. Yucras nauHusa. CKpellMBaHUE YUCTBIX JIMHHM.
I'erepo3uc, unu rubpunHas cuia. HeponacTBeHHoe ckpeluBaHue — ayrOpuauHr. OtnanéHHas
ruOpuu3anus u e€ ycnexu. MICKyCCTBEHHBIM MyTareHe3 M MoJydyeHHe MOJUIUIONI0B. JlocThxkeHus
CCJICKIIMN paCTeHHﬁ, JKMBOTHBIX U MUKPOOPIraHNU3MOB

Tema 10.2. Coneprxanue yueOHOro MaTepuaa
OcHoBbI bruorexHomoruss Kak oOTpacibp NpoM3BOACTBA. ['€HHas  WH)KEHepWs. OTambl  CO3JaHus
OMOTEXHOJIOTHH pexomOunantHoil JIHK wu Tpancrennbix opranusmoB. Kierounas wunxenepus. Kierounsle
KyJIbTYpbl. MHUKpOKIOHAJIBHOE pa3MHOKE€HUE pacTeHHW. KIiloHMpoBaHME BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJOTrH4ecKkue U sTnaeckue nmpodnemel. 'MO — reHetnuecku
MO (HUIIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. [TpodeccuonanbHO OPUEHTUPOBAHHOE COZEpKaHHUE (COoep KaHNEe MTPUKIIATHOTO MOYJIs)
buorexnonorun OcHOBHBIC HAMpaBICHHUS COBPEMEHHOW OWOTEXHOIOTUH B TMPOGECCHOHATBHOU AESITeNbHOCTH

B ’KM3HU U MPOeccuu

geigoBeka. Meroapl OmMoTexHOJIOTHHA. (OOBEKTHI OMOTEXHOJIOTHMHA. JTHKA OHMOTEXHOJOTHYECKUX
U TEHEeTHUYECKHX JKCIepuMeHTOB. [IpaBmia mowcka W aHanu3a OMOIKOJIOTHYECKOW WHGPOpMAIUU
U3 pa3IMYHbIX HCTOYHUKOB (Hay4yHass M YydyeOHO-Hay4Hasl JIMTEpaTypa, CpeJICTBa MacCOBOMU

OK 1, 0K 2,
OK 4, 0K 7
K 1.5
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nHpopmaruu, cetb UHTEpHET 1 Ipyrue)

B TOM yncne npakTU4EeCKUX 3aHATHN 2
1. Ilpaktuueckoe 3anstue. Keiicel Ha aHanu3 MHQGOPMAIMK O HAYYHBIX JOCTHIKEHUSAX B 007acCTH
TeHETUYECKUX TEXHOJIOTUM, KJIETOUHOM WH)KEHEPHH, MUILIEBbIX OMOTEeXHOJOrui. 3ammuTa Kewca:
IIPEJICTaBICHHUE PE3YJIbTATOB PEIICHUs KEWCOB (BBICTYINIEHUE C IPE3ECHTAIUEN )
Pasgen 11. Pemenne keiicoB B 00j1acTH OMOTEXHOJIOTUI 4 OK 1, OK 2,
Tema 11.1.1. [IpodeccronansHO OPUEHTHPOBAHHOE COIEPKaHUE (COepKaHNE TPUKIATHOTO MOTYJIS) 4 OK 4,0K 7
buorexHonornu Pa3Butne mpoMBIIITICHHOW OMOTEXHOJIOTHI M € MPUMEHEHHE B KU3HHU UYEJIOBEKa, IOUCK U aHAIIU3 IK 1.5
B IPOMBIIIJICHHOCTH uHpopManuu W3 pa3IMYHBIX HCTOYHHUKOB (HaydyHas W y4dyeOHO-Hay4yHas JMTepaTypa, CpeIcTBa
MaccoBOi HHpopManuu, ceTb IHTEpHET U Apyrue)
B TOM 4ncie npakTU4eCKUX 3aHATHN 2
1. Ilpaktuueckoe 3anstue. Kelicel Ha aHanu3 wuHpOpMauUMM O pPa3BUTUU IPOMBIIIIEHHON
OMOTeXHOIOrMH (0 MUHU-TpyNNaM). 3aluTa Keiica: pecTaBlIeHUe pe3yIbTaTOB PELICHHs KEHCOB
(BBICTYIIJIEHUE C MTPE3EHTALINEH )
[TpomesxyTounas arrecranus B popme audpepeHInpoBaHHOTO 3a4eTa 2
Bcero: 72
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3. YcnoBus peanuzanuy IporpaMmMel 001eo0pa3zoBaTebHON TUCIUTIIHNH

3.1. Jlna peamumszanuu TOpPOrpaMMbl  MPEIYCMOTPEH KaOMHET OHOJIOTHH, OCHAIICHHBIN
000pyI0BaHNEM, TEXHUYECKUMHU CPEACTBAMHU O0YUCHUS:

Ne ‘ HaumenoBanne o0opyoBanus | KonnyecTtso
I CnenmannzupoBaHHasi MeOellb U CUCTEMbI XPaHEHMUSI
OcHOBHOE 000pyJOBaHNE

1 CTOJN yYeHUYECKUM 13
2 Cryn yueHn4ecKkuit 25
3 Croan npenojaBaresi ¢ SIIUKAMU 17151 XpaHEHMsI 1
4 Kpecno npenogaBatens 1
3) WutepaktuBHas naneas Lumien LMP6503ELRU 1
6 [kad nns xpanenust yaeOHbIX TOCOOUM 2
7 CreH/1bl HACTCHHBIE 3
IT Texanueckue cpencTaa
OcHoBHOE 000py/I0BaHNE
1 CereBoil GuibTp 1
2 MynbTrMeAUHHBIA KOMILIEKC (MyIbTUMEIHA-IpoeKTop Benq, akyctuueckas 1
cHcTeMa Sven ), HACTCHHBIN SKpaH
3 Kommnerorep npenopasarens (OC Astra Linux, cnpaBodHo-IIpaBoBast CHCTEMa 1
Koncynwrant [mtoc (cereBas (aiin-cepBepHas Bepcus), antusupycnoe 110
Kaspersky)
111 JIemoHCTpaIioHHbIEe Y9eOHO-HArJIsTHBIE TTOCOOUS
OcHoBHOE 000py/TI0BaHNE
1 [udpossie YMK | PaGoune nporpaMMbl JUCHUIUIMHBI, KaJeHJapHO-TEMAaTHYEeCKUH TIIaH,
(OHJI OIIEHOYHBIX CPEACTB MO AUCUUIUINHE, BUICOMATEPHAIIBI IS
NpOBEJ/ICHHs pakTHUecKuX 3anstui, LMS Moodle

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

I/IH(I)OpMaI_II/IOHHBIe PECYpPChI, pCKOMCHAOBAHHBIC JJIS1 MCIIOJIb30BAHUS B O6pa3OBaTeJ'H>HOM mnmpomnecce, He
CTapuie ATy JE€T C MOMCHTA U3 JaHHA.

OCHOBHBIE 2JIEKTPOHHbIE U3/1aHHUS:

1. AragponoBa, M. b. buonorus : 0a30BbIi ypoBeHb : Yy4eOHMK [UIsi 0Opa3oBaTENbHBIX
OpraHu3allfii, pealm3yloIHUX  00pa3oBaTelIbHBIE IPOTPAMMBI  CPEIHEro  Mpo(ecCHOHATBHOTO
obpazoBanus / U. b. AradonoBa, A. A. Kamenckuii, B. . 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€OHHMKOM Ui 00pa3oBaTeNbHBIX OpraHMU3alui, pealu3yroIIuX
oOpa3oBaTeNbHbIEe MPOrpaMMBbl cpeHero npodeccuoHanbHoro obpasosanus / M. b. Aradonosa, B. U.
CuBorirazoB. — 2-e m311., crep. — Mocksa : [Ipocemenne, 2025. — 113 ¢. — ISBN 978-5-09-124906-
4, — DOBC Znanium. — URL: https://znanium.ru/catalog/product/2201868 (mara oOpareHus:
24.06.2025). — TeKcT : 37eKTPOHHBIA.

JIOTIOTHUTETbHBIC HCTOYHUKH
1. Poccuiickas 3jeKTpoHHas ImKoa : opuimansaeiii caint. — URL: https//resh.edu.ru
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4. KoHTpOJIb U OLIEHKA PE3yJIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON JUCIUTUIUHBI
KoHTpomb 1 olleHKa pe3ybTaTOB OCBOEHUS 00111€00pa30BaTeIbHON TUCIMITIIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUITMHAPHBIE pe3yJbTaThl, HallpaBlieHHbIE HAa (JOpMUpPOBaHHE OOMMX M MPO(ecCHOHAIBHBIX
KOMIIETEHIIMI 10 pa3/ienaM U TeMaM COZIepKaHus yueOHOro Marepuania.

Ob6mas/mpodeccronanbHas Paznen/Tema Tun oleHOYHBIX MEPOTIPHUITHS
KOMITCTCHITHSI

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

cnocoOwl  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, 3arosHeHNe CPAaBHUTEIBHBIX TaOIUI]

JeSITeIbHOCTH 82 9.1-93 9.4MT-o/c TectupoBanue

IPUMEHHUTEIHHO K ’ ’ > | Yernsriit onpoc

Pa3JInYHBIM KOHTEKCTaM 9.5l-o/c, 10.1, 10.2, JIUKTaHT Ha  UCIOJB30BaHUE  APTyMEHTOB,

10.3IT-0/c,11.1.11T-0/c

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

3aiuTa TBOPUYECKHUX padoT

3amuTa UHANBUAYAIBHBIX IIPOEKTOB

Brinosinenue 3aJaHui MIPOMEKYTOUHOMN
aTTeCTAIMU
OK 02. Hcnonws3oBate | Temsr 1.1, 2.1 -2.3, | OnenuBaemasi TUCKYCCHS IO BOIPOCAM JIEKIIUU
COBPEMEHHBIE cpencrea | 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, BrimonnHeHue u 3amnuTa J1abopaTopHbIX padboT
u MHTEPNIPETAINH | g 4 8.2 91-9.3 [IpeacraBnenne pe3ynbTaTOB  MPAKTUUYECKUX
UHOpMAIHH, " ’ ’ ' | pabot
UH(OPMAITHOHHBIE 9.41-o/c,  9.5II-ofc, I[MpencraBiicHHE YCTHBIX COOOIICHHH ¢
TEXHOJIOTHH qs | 10.1, 10.2, 10.3TI-o/c, Mpe3eHTaIMeH, TOITOTOBICHHBIX O MEPEUHIO
BBITIOJTHEHUS 3amau | 11.1.1I1-o0/c HUCTOYHHUKOB, PEKOMEHIOBAHHBIX
npodeccnoHanbHOM npenoaaBaTenemM
JeATEIIbHOCTH
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, |llpencraBnenne  pe3ynbTaToB  IPaKTUYECKHMX
paboTath B KOJUJIEKTUBE 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 UHAUBUIYaJIbHBIX TPOEKTOB

OK 07. CopelicTBOBaThH
COXPAHEHUIO OKpYKAroUIen
Cpelbl,
pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUS
00 W3MEHEHHMH KJIHMaTa,
TIPUHIIHITBI OepeKIMBOTO

MPOU3BOJICTBA, 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

3aroyiHeHHe CPAaBHUTEIBHBIX TaOIUI]
TecTtupoBanue

YcTHBIN onpoc

JIuKTaHT Ha  HUCHOJIB30BaHHWE  APTYMEHTOB,
OMOJIOTNYECKOI TEPMUHOJIOTHH U CUMBOJIUKU
WuauBuayanbHas caMoCTosTeIbHAs paboTa
IIpencraBineHne  pe3yabTaTOB  MPAKTHYECKHUX
pabor

3amuTa TBOPUYECKHX padoT

3amuTa MHAUBHAIyAJIbHBIX IIPOEKTOB
Beinonnenue 3a1aHuii IpOMEKYTOYHON
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aTTecTalnu

[IK 1.5. OcymiecTBasiTh
TEKYIIYIO TPYIITUPOBKY U
UTOrOBOE 00001IeHNE HaKTOB
XO3SMCTBCHHOM JKU3HH.

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

OO0cyxeHre o BOnpocam JIEKIUU

Pa3pabotka rioccapus

3amoHEeHHE CPAaBHUTEIBHBIX TaOIHUI]
TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha  HCIOJNb30BAaHHE  ApPTyMEHTOB,
OMOJIOTNYECKOI TEPMUHOJIOTHH U CUMBOJIUKH
WuauBuayanbHas caMoCTOsTeIbHAs paboTa
[IpencraBienne pe3ylbTaTOB  MPAKTHYECKHX
pabor

3amuTa TBOPUYECKUX padoT

3amuTa HHAUBUIYaTbHBIX TPOEKTOB
Beinonnenue 3a1annii IpOMeKyTOYHON
aTTecTaluu
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