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Pabouas nmporpamma yuyeOnoit aucuurumael OJl.12 buomnorust pazpaboraHa Ha OCHOBE
@®enepallbHOTO  TOCYIApPCTBEHHOrOo  00pa3oBaTeNIbHOTO  CTAaHJIApTa  CpelHero  oluiero
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JIOTIOJTHUTEIILHOTO npodecCuOHATHLHOTO o0pa3oBaHUs «HCTUTYT pa3BHUTHUSA
npodeccuoHaibHOro oOpa3oBaHus» (mporokoia Ne 14 ot 30 Hos0ps 2022 1.), ¢ yderoMm
OcHOBHOI 00pa3oBaTeIbHONM MNPOrpaMMbl CpeAHEro oOmero oOpa3oBaHHs (MPOTOKOT OT
18.05.2022 r. Ne 371), ¢ yuetom DenepaqbHOr0 TOCYAAPCTBEHHOTO 0O0pPa30BaTEIHLHOTO
cTaHaapTa cpeanero npodeccuoHaibHOro obpazoanus no cneruanbHoctu 20.02.02 3ammra B
Ype3BBIYAHBIX CUTYallUsIX W YTB. IprKa3oM MuHucTepcTBa oOpazoBanus u Hayku PO Ne 1060
ot 25.12.2024
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1. O0mas xapakTepucTuKa pado4eil NPOrpaMmbl
o0meo0pa3zoBaTeJbHON JUCHUILIMHBI «bHoJIOTHsA»
1.1. MecTo JTUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMMbl
CIIO:

O6meobpazoBarensHas  auciumuaa  OJ[.13  buomoruss  saBisieTcs
o0s3aTeNIbHOW ~ YacThlo  0O0IIe00pa3oBaTENbHOTO  IMKIA  00pa30BaTEIbHOM
nporpammsl B cootBercTBHM ¢ @I'OC CIIO no cneunansaocty 20.02.02 3anmra B
Ype3BbIYANHBIX CUTYAIUSsX.

1.2. llesiu ¥ muIaHMpyeMble Pe3yJabTaThl 0CBOEHHS JUCIIUILIUHBI:
1.2.1. Heab q1uCHUIIMHBI

ConeprkaHue nmporpaMmMbl 0011e00pa3oBaTeIbHON TUCIUILIMHBI « BUOTOTus»
HalpaBJICHO Ha JOCTHXKEHHE pe3yJIbTaTOB €€ H3YyUYEeHUS B COOTBETCTBUM C
tpeboBanusimu GI'OC COO ¢ yderoM MNpoQPecCHOHATBLHON HaAIpPaBICHHOCTU
®I'OC CIIO. lenp uzydenus AUCHUIUIMHBL «buonorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE OOyYaloIUMHUCSA 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO0 paHra u TNPUOOPETEHHE YMEHHM
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTikeHue 1end u3ydeHus: JuciuruinHbel «buonorus» Ha 06a30BOM ypOBHE
oOecreynBaeTcs peeHueM CIIEIYIONINX 3a/1au:

o OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHSIX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuilaxX, CIyX aluX OCHOBON
11 (OpMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM PA3HOT0 YPOBHS OpraHU3AIlUH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

. dbopmupoBaHre y OOydYaIOMIMXCS TMMO3HABATEIBHBIX, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOIXOJ0B K M3YUYEHUIO KUBBIX CHCTEM

Pa3HOr0 YPOBHSI OpraHu3alluy;



o CTaHOBJICHHE Yy oOOy4arommxcs oOmel KyJIbTypbl, (YHKIMOHAIBHOMI
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUS OKPY>KAIOIIErO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAaHMM 3HAHUW U OIbITA, MOJIYYEHHBIX MPH
U3Y4eHUU OHOJIOTUY;

o dopMupoBaHue y OOyYarOIIMXCS YMEHHM WLTIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTU YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

o BOCITUTaHUE YOEKIEHHOCTH B BO3MOKHOCTHU MTO3HAHUS YEJIOBEKOM KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLEHUS K HEl, COOIIOIEHUS] AITHUECKUX
HOpPM IpU NPOBEACHUU OMOJOTUUYECKUX UCCIIEJOBAHUI;

o OCO3HaHWE LEHHOCTH OWOJOTWYECKHX 3HAHUM ISl TOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o npUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHHU B TMOBCEJIHEBHOM KU3HU
JUUI. OLIEHKH TOCJIEACTBUM CBOEU NESATEIBHOCTH MO OTHOLICHUIO K OKPYKAaIOIIEH
cpene, COOCTBEHHOMY  37I0POBbIO, OOOCHOBaHME M  COOJIIOJCHUE  Mep

poUIaKTHKN 3a00JIeBaHUM.

1.2.2. IlnanupyemMbie pe3yJbTaThbl 0CBOEHHS 001Ie00pPa30BaTeIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mme komnerenuuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUU (J1aiee —
[IK) ®I'OC CIIO B COOTHECEHHMH C JHMYHOCTHBIMH, METaNpPEAMETHBIMH U
NpEeIMETHBIMU pe3yJibTaTaMu oOydeHus: 0a3oBoro ypoBHs (nmaimee — IIPO)

®I'OC COO npencraBieHbl B TA0IHIIE:



Koa n
HaHMeHOBaHUe
(opmupyembIx
KOMIIeTeHIH i

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIIHHBI

Oo0mme

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI pereHus
3amad
po¢eCCHOHAIBHO
W IeATCIbHOCTH
MPUMEHUTEIHLHO

K pa3InuyHbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3YNbTATHI IOJDKHBI OTPaXKaTh B YACTH:
TPYJIOBOT'O BOCITUTAHHMS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEpPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTUBHOM JICATECILHOCTH TEXHOJIOTHYCCKOM
1 COLIMAJIbHOW HAIPABICHHOCTH, CIIOCOOHOCTh
WHUIIUUPOBATH, TNIAHUPOBATH M CAMOCTOSATEIHHO BHITIOTHATh
TaKyIO e TeIbHOCTH;

- HHTEpeC K pa3iuyHbIM cepam mpodeccHoHaTbHON
JCSATEIILHOCTH.

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBRJazicHUEe YHUBEPCAIBHBIMU y4eOHBIMU TIO3HABATEILHBIMU
JICUCTBUSIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

- CaMOCTOSTEBHO (POPMYIIMPOBATH U aKTYaJIU3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIESCTBEHHBIN MPU3HAK WJIH OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCU(UKAIUU U 0000IICHHS;

- OIIPEJISIISATh e IeATEIIBHOCTH, 3a/1aBaTh TapaMeTPhl

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTPUBAEMBIX SBICHHSIX;

- BHOCUTBH KOPPEKTHUBEI B JICATEIIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEIISIM, OLICHUBATh PUCKU
MMOCJICACTBUI JIESITEIbHOCTH,

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEITBCKOM

Y IPOEKTHOM JIeSATEIHHOCTH, HABBIKAMU Pa3pelICHHS

I1P6 1. ChopmupoBaHHOCTH 3HAHU O MECTE M POJIU OUOJIOTHH B
CHUCTEMEe Hay4HOTO 3HaHUs; (YHKIIMOHAILHON IPaMOTHOCTH
YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX MPOOIIeM.

ITP6 2. ChopMHupoBaHHOCTH YMEHHUS PACKPHIBATH COJEPIKAHUE
OCHOBOTIOJIATAFOIINX OMOJIOTUYECKUX TEPMUHOB U TIOHSITHIA:
JKU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, TOMYJISIIHS,
IKOCHCTEeMa, OHOIeHO03, Onocdepa; MmeTabom3M (0OMEH BElIeCTB
U TIpEBpAIIeHNEe YHEPTUH ), TOMEOCTa3 (CaMOperyJsius),
OnocuHTE3 OeKa, CTPYKTypHAsi OPTaHU3AIHSI )KUBBIX CUCTEM,
JTUCKPETHOCTh, CAMOPETYJISIUS, CAMOBOCIIPOU3BEICHUE
(peripoayKiusi), HACIEACTBEHHOCTh, U3MEHUYUBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAs OpraHU3aIusl.
ITP6 3. ChopmMHpoBaHHOCTH YMEHUS PACKPBIBAThH COJEPKAaHUE
OCHOBOTOJIATAIOIINX OMOIOTUYECKUX TEOPU U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTaIllMOHHOM, YBOJTIOLIMOHHOM,
MIPOMCXOXKACHUS KU3HU U YETOBEKa.

I1P6 4. ChopmMHpOBaHHOCTH YMEHUS PACKPHIBATh
OCHOBOTIOJIATa0IIe OMOIOTHUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.W. BaBunosa, J. I'ekkens, ©.
Mromnnepa, K. bapa), rpaHulibl UX MPUMEHUMOCTH K KHUBBIM
CUCTEMaM.

ITP6 5. IIpuobpeTeHue onbpiTa MPUMEHEHUSI OCHOBHBIX METOJIOB
HAy4HOTO MTO3HAHUS, HCTIOIB3yEeMbIX B OMOJIOTHUHN: HAOMIOACHUS U
OTIMICAHUS KUBBIX CUCTEM, TIPOIIECCOB U SBIICHUI; OpraHu3aluu U
MIPOBEACHUS OMOJIOTUYECKOTO IKCTIEPUMEHTA, BBIIBIKCHHUSI
TUIOTE3, BBISIBICHUS 3aBUCHMOCTH MEXKY UCCIIETyeMbIMU
BEITMYMHAMU, OOBSICHEHUS TIOJIYICHHBIX PE3yJIbTaTOB

1 (GOPMYIMPOBAHUS BHIBOJIOB C HCIIOJIH30BAaHHEM HAYUHBIX




npo0em;

- BBISIBIISITH IPUYUHHO-CIICJICTBEHHBIC CBS3H

Y aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y

€e pelICHHs], HAXOIUTh apTyYMEHTBI JJIs JOKa3aTeIbCTBA
CBOUX YTBEP)KIICHHIA, 3371aBaTh IIApaAaMETPhl K KPUTCPUHU
pelIeHus;

- aHAJIM3UPOBATH MOIYUYECHHBIE B XOJIE PEIICHUS 3a/1a41
PE3YNbTAThI, KPUTUIECKH OI[CHUBATh UX JJOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabarbIBaTh IUIAH PEHICHHS MPOOIEMBI C YIETOM aHAIN3a
HUMEIOIINXCS MATEPUAITLHBIX U HEMAaTEPHUATbHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATCILHOCTH,

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPESIMETHBIX
obacrei;

- BBIJIBUTATh HOBBIC UJCH, IIPEIJIaraTh OPUTHHAIILHBIC
MOJIXO/BI M PEIICHHS

MOHSTUHI, TEOPHUIl U 3aKOHOB.

ITP6 6. ChopMupOBaHHOCTH YMEHUS BBIICTISTH CYIICCTBCHHBIC
MPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U DYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, BHJIOB,
OMOreoIeH030B U HIKOCUCTEM; 0COOEHHOCTH MpOoIecCOB 0OMeHa
BEIIIECTB M MIPEBPAILEHUS SHEPTHH B KIIETKe, (POTOCHHTE3A,
MJIACTUYECKOTO U SHEPreTHIecKoro oOMeHa, XeMOCHHTE3a,
MHUTO32a, M1 032, OTNIOIOTBOPEHUS, PA3BUTHS U PA3MHOXKEHHUS,
WHIMBHIYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEeHe3a), 00pbObI 3a
CYyILLECTBOBaHHE, ECTECTBEHHOI'0 0TOOpa, BUA000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHMUs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
MIpeBpaIliCHIE YHEPTUHU B Onocdepe.

ITP6 7. ChopmMHupoBaHHOCTH YMEHUS TPUMEHSTD MIOJITyY€HHBIE
3HaHUS U O0BSICHEHUSI OMOJIOTHYECKUX MTPOIIECCOB U SIBJICHUH,
JUTSL IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HHU C
1eNbl0 00ecrieueHus: 6e30MacCHOCTU CBOETO 370POBbs U 370POBbsI
OKPY’KaOIIMX JIFOJIeH, COOIIOICHUS 3I0pPOBOT0 00pa3a KU3HH,
HOPM IPaMOTHOTO MOBEJICHHs B OKPY’KaIoLIe MPUPOJHOH cperie;
MMOHWMaHHE HEOOXOIMMOCTH HCIIOB30BAHUS JOCTIKEHHH
COBPEMEHHOM OMOJ0rUK U OMOTEXHOJIOTHH I PalliOHAIBHOTO
MIPUPOJIOTIOITE30BAHHS.

ITP6 8. CpopMHUPOBaHHOCTH YMEHHUS pelIaTh OMOIOTHYECKHE
3aJ]auM, COCTABJISITh TCHOTHITNYECKHUE CXEMBI CKPEIIMBAHUS IS
pa3HBIX THUIOB HACJIEIOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJIATH CXEMBI TIEPEHOCA BEIIECTB U DHEPTUHU B IKOCHCTEMAX
(uenu mMuTaHMs, MUIIEBBIE CETH).

ITP6 9. ChopmupoBaHHOCTh YMEHUM KPUTHYECKH OIICHUBATH
uHpOpMaIHI0 OHOIOTHYECKOTO CO/IEPKaHMs, BKIIIOYAIOIILYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMIHBIX UCTOYHUKOB (CPEICTBA
MaccoBOW WH(GOPMAIIUHU, HAYIHO-TIOMYIIPHbIC MAaTEPUAIbI);
MHTEPIPETHPOBATH ITHYECKHIE ACTIEKTHI COBPEMEHHBIX
MCCIICIOBaHM B OMOJIOTUH, MEJMIIMHE, OMOTEXHOJIOTHH;




paccMaTpuBaTh MII00ATBHBIE SKOJIOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH, (H)OPMUPOBATH MO OTHOIIECHUIO K HUM
COOCTBEHHYIO MTO3HUIIHIO.

ITP6 10. ChopMUpPOBaHHOCTh YMEHHI CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIC ¥ YCTHBIE COOOIICHHS HA OCHOBE OMOJIOTUYECKOM
nH(OpPMAIIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHSATHIHBIN anmapar OHOoJI0THr

OK 02.
Hcnons3oBaTh
COBPEMEHHBIC
CpeJ/ICTBa MOUCKA,
aHaju3a

Y UHTEPIPETALNH
uHpOpMaLUn

u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBIIIOJTHCHHUS
3aja4
npohecCuoHaAIBHO
U IeATeIbHOCTHU

JIMYHOCTHBIE Pe3yNIbTATHI IOJDKHBI OTPaXKaTh B YACTH:
IIEHHOCTH HAyYHOTO ITO3HAHUS:

-chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON
MIPAKTUKH, OCHOBAHHOTO HA JIMAJIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa

B MIOJIUKYJIBTYPHOM MUDE.

MertamnpeaMeTHbIC Pe3ybTaThl JOJDKHBI OTPAXKATh:
OBaieHne yHUBEPCAIBHBIME Y4eOHBIME ITO3HABATEIIHHBIMU
EUCTBUSIMU:

B) paboTa ¢ nHpOpManueii:

- BIIQJICTh HaBBIKaMU TONy4eHUs] HHPOpMAIUU

13 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSTEIHHO
OCYIIIECTBIATH MOUCK, aHAIN3, CUCTEMATH3AIUIO

Y MHTEPIPETANNI0 HH)OPMAIIUN PA3THIHBIX BUIOB U (OpM
MIpe/ICTaBJICHHUS;

- OIICHUBATH JIOCTOBEPHOCTb, JISTUTHMHOCTh HH(OPMAIIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUI O MECTE M POJIH OUOJIOTUH B
CHUCTEME Hay4HOTO 3HaHUs; (YHKIMOHAILHON IPaMOTHOCTH
YeJI0BeKa ISl peHICHHUs )KU3HEHHBIX MPOOIIeM.

ITP6 7. ChopmMupoBaHHOCTH YMEHUSI TPUMEHSTD [TOJIyY€HHBIE
3HaHUS U 00BSICHEHNsI OMOJIOTUYECKUX MTPOIECCOB U SBIICHHM,
JUTSL IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HHU C
1eJbl0 00ecreueHus: 6e3011acCHOCTH CBOETO 370POBbsI U 3/10POBbS
OKPYXKAIOIIMX JIFO/IeH, COONIOICHUS 3I0POBOT0 00pasa KHU3HH,
HOPM I'PAMOTHOTO MTOBEICHUS B OKPYKAIOUIEH TPUPOJTHON CPEIE;
MOHUMAaHHE HEOOXOUMOCTH UCTIOIB30BaHUS JOCTHKEHUN
COBPEMEHHOM O0M0JIOruK U OMOTEXHOJIOTUN U1 PallMOHAIbHOIO
HPUPOJIOTIOIB30BAHMUA.

ITP6 10. ChopmHrpoBaHHOCTH YMEHHH CO3aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE OMOJIOTHYECKOM
MH(POPMAIIUN M3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCMOJIb30BaTh MOHATHHHBIN anmnapar 6M0JI0run

OK 04.

O dexTuBHO
B3auUMOJICHCTBOBAT
b 1 paboTaTh

B KOJUUICKTHBE

U KOMaH e

JIn4HOCTHBIE PE3yAbTATHI JIOJDKHBI OTPAXKATh B YACTH:
LIEHHOCTU HAyYHOT'O MTO3HAHMUSL:

OCO3HaHUE IIEHHOCTH HAYYHOM JIeATeTbHOCTH, TOTOBHOCTh
OCYUIECTBJISITh MPOEKTHYIO U UCCIEI0BATENbCKYIO
NEeATETLHOCTh MHANBUIYATEHO U B TPYIIIIE.
MeranpeameTHbie pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazieHNe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
JIEHCTBUSIMU

0) COBMECTHasI IeATEIIbHOCTD:

ITPG 5. TlpuoGpeTenHne onbiTa MPUMEHEHHUS] OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCTIOIB3YEMbIX B OMOIOTHUHN: HAOIIOIEHUS U
OTMCAHUS KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUH; OpraHU3aINH 1
MPOBEJICHUST OMOTOTHYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHS
TUTIOTE3, BBISBIICHUS 3aBUCUMOCTH MEXTY UCCIICTYEMbIMHU
BEJIMYMHAMU, OOBSICHEHHS MTOJIYYCHHBIX PE3yIbTaTOB U
(dhopMyTUpPOBaHUS BBIBOJIOB C UCIIOIB30BAHMEM HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB




- IOHUMATh M UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y MHJIUMBHUIyaJIbHOU pabOTHI;

- MPUHUMATH IIEJIM COBMECTHOM JEATEIHLHOCTH,
OpraHU30BbIBATH U KOOPJAUHUPOBATDH JIEHCTBUS

10 €€ JOCTHIKEHHUIO: COCTABJIATE IUIaH JCHCTBHM,
pacrnpeienaTh pojik ¢ y4eTOM MHEHUM YYaCTHUKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI

OK 07.
ConeilicTBOBaThL
COXpaHEHHIO
OKpY Karoleu
cpenpl,
pecypcocoepexeH
U0, IPUMEHSATD
3HAHUA

00 U3MEHEHNH
KJIIMarTa,
TIPUHITAITBI
OepexIINBOTO
MPOU3BOJICTBA,
3¢ PeKTUBHO
JIEHCTBOBATh

B UpPE3BBIYANHBIX
CUTYaIUIX

JInyHOCTHBIE PE3YIBTATHI JOJKHBI OTPAXKATh B YACTH:
9KOJIOTUYECKOI'O BOCIIUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTUUYECKON KYIbTYPHI, TOHUMAHNE
BJIMSHUS COLIMATIBHO-PKOHOMHYECKUX MPOLECCOB Ha
COCTOSIHUE MPUPOJHON U COUUAIIBHOM CPEJIbl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa YKOJIOTUYECKUX MPOOIIeM;

- IUITAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUI B
OKpY’Karolllel cpejie Ha OCHOBE 3HAHUS 1IeJIe YCTOMYMBOrO
pa3BUTHS YEIOBEYECTBA;

- AKTUBHOE HEINPUATUE ACHCTBUIN, TPUHOCSILUX BPE]
OKpY>Kalollen cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATOMIPHUITHBIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHIMAEMBIX JIEUCTBUH,
MpeAOTBpALATh UX;

- pacIIMPEHUE OMbITA ACATETbHOCTH 3KOJIOTUYECKON
HaIpaBJI€HHOCTH.

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnageHue yHUBEpCATbHBIMA KOMMYHHUKATUBHBIMU
JEACTBUSAMMU:

0) coBMecTHas NesTebHOCTD:

- IOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMAaHIHON |
WHIUBUAYAIBHON paboOTHI;

- IPUHUMATH IIEJIU COBMECTHOM AESATEIbHOCTH,
OpraHU30BbIBATH U KOOPJAMHUPOBATH IEHCTBUS

10 €€ JIOCTYDKCHHIO: COCTABIIATh IUIAH JICHCTBHIA,
pacnpenesnsaTh pojid ¢ yueTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI

I1PG 5. IlpuoGperenue onbiTa MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAyYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTHUU: HAOIIOACHUS U
OTIMCAHMSI JKUBBIX CUCTEM, TIPOLIECCOB U SIBICHUI; OpraHU3alnu 1
MIPOBEJICHUS OMOIOTMUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHS
THIIOTE3, BBISIBIICHUS 3aBHCUMOCTH MEXKIY HCCIIeyeMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJYYCHHBIX Pe3yabTaToU
(bopMyHpOBaHUS BBIBOJIOB C UCIOJIB30BAHUEM HAYYHBIX
MOHSTHM, TECOPUI U 3aKOHOB.

ITP6 6. ChopMHupOBaHHOCTH YMEHUS BBIICTISATEH CYIICCTBCHHBIC
MPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U DYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOreo1eHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOIIECCOB 0OMEHa
BEIIECTB M MPEBpAIEHUS SHEPTUH B KIIETKe, (HOTOCHHTE3a,
IUTACTUYECKOTO U SHEPreTHUecKoro oOMeHa, XeMOCHHTE3a,
MUTO3a, ME€103a, OTIOIOTBOPEHUS, PA3BUTHSI U Pa3MHOKEHHUS,
WH/IMBUYyaJIbHOTO Pa3BUTHsI OpraHn3Ma (OHTOreHe3a), 60pbObI 3a
CYyILIECTBOBaHHE, ECTECTBEHHOI'0 0TOOpa, BUI000pa30BaHus,
IPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpeie 0OUTaHUsI, BIMSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U
MpeBpalieHre YHepruu B onocdepe.

ITP6 7. CpopMHUPOBAaHHOCTH YMEHHUS IPUMEHSTH MTOJyYSHHbIE
3HaHUS U 00BSICHEHNST OMOJIOTHIECKUX MPOIIECCOB U SIBIICHHIA,
JUIS IPUHATHS MIPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C
1eNblo o0ecrneueHus: 6e30MacHOCTH CBOETO 370POBbsI U 3/10POBbS
OKPY’KaIOIIMX JIFOJeH, COOII0ICHHS 3J0pOBOTr0 00pa3a KU3HH,
HOPM I'PaMOTHOTO MOBEICHUS B OKPYKAIOIIEH TPUPOTHON Cpee;




NOHUMAaHHE HEOOXOAMMOCTH UCTIOJIb30BAHUS TOCTHKCHUI
COBPEMEHHOM OMOJOrUK M OMOTEXHOIOTHH IS PallMOHAIBHOTO
IPUPOJIONIOIH30BAHUS

IK 1.2.
OcymecTBIATh
pa3paboTky,
MIPOBEJICHUE U
KOHTPOJIb
MIPOBEICHUS
MEPOINPHUATHH 110
popUIaAKTUKE
BO3HUKHOBCHUS
aBapuii u (WIn)
WHITUCHTOB Ha
OTIaCHBIX
MIPOU3BOJICTBEHHBIX
00BEeKTaxX U
CHIDKCHUIO UX
MOCJIEACTBUM.

I1IK 1.4.
ObecneunBaTh
6e30macHOCTb IpU
BBITTOJTHEHUH
aBapunHO-
criacaTeNbHBIX
paboT Ha Tanax
TYIIEHHS TTOKapa.

K 2.7.
O0OecneunBaTh
BBIDKMBAHUC U
JKU3HEoOecIeueHue
JIMYHOTO COCTaBa U

JIMYHOCTHBIE PE3yNbTATHI IOJKHBI OTPaXKaTh B YACTH:
TPYJIOBOI'O BOCITUTAHMUSL:

- TOTOBHOCTb K TPYly, OCO3HAHHUE LIEHHOCTU MacTEpPCTBa,
Tpynonooue;

- TOTOBHOCTb K AKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON 1
COLIMAJIbHOW HANPaBIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATD,
IUIAHUPOBATh U CAMOCTOSITENILHO BBIIOJIHATH TaKytO
NeSITeNIbHOCTD;

- HHTEpeC K pa3inyHbIM cepam mpodeccHoHaTbHON
JesITeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oymymien nmpodeccuu U peaaTn30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI;

9KOJIOTMYECKOI0 BOCIIUTAHUS

- chopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYPhI, IOHUMAaHUE
BJIUSIHUS COLIMATbHO-IPKOHOMUYECKUX MTPOLIECCOB Ha
COCTOSIHME NIPUPOIHON U COLMAIBHOM Cpebl, OCO3HAHUE
JI00ABHOTO XapaKTepa IKOJIOTHIECKUX TPodIieM;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE NEHCTBUN B
OKpY>KaloIlleH cpejie Ha OCHOBE 3HAHUSA LIEJIEW YCTOMYHUBOTO
pa3BUTHS YEIIOBEUECTBA;

- AKTUBHOE HENPUATHE ACUCTBUI, TPUHOCSIINUX BPE
OKpY>Karollen cpere;

- YMEHHE NPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE TIOCIIEACTBUS IPEATIPUHUMAEMBIX IEHCTBUM,
MIPeIOTBPALIATH UX;

- pacIIMpEHHE ONbITA ACSTEIBHOCTH SKOJIOIMUECKOM
HaIpaBJIEHHOCTH;

LIEHHOCTH HAy4YHOTO ITO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MIPaKTUKH, OCHOBAaHHOTO Ha JAUAJIOTe KYJIbTYP,

ITP6 1. ChopmupoBaHHOCTH 3HAHUI O MECTE M POJIU OUOJIOTUH B
CHUCTEME Hay4HOT'O 3HaHUs; (PYHKIIMOHAILHOU IPaMOTHOCTH
YeJIOBEeKa /ISl PEIICHUS )KU3HEHHBIX MPOOIeM;

ITP6 3. ChopmMupoBaHHOCTh YMEHHUS PACKPBIBATH COICPIKAHNE
OCHOBOTIOJIATAIOIINX OMOJIOTUYECKUX TEPMHUHOB U TIOHSATHI;
[1P6 5. npuobpeTeHue onpiTa MPUMEHEHNS OCHOBHBIX METOJI0B
HAy4HOT'O MMO3HAHUS, HCTIOJIB3YEMbIX B OMOJIOTHY;
c(hOpMUPOBAHHOCTh YMEHUS pelIaTh OMOIOTHYECKUe 3aJauH,
COCTaBJISITh TCHOTUITMYECKHE CXEMbI CKPEITUBAHUS JIJIST Pa3HBIX
TUIIOB HACTIEIOBAaHUS IPU3HAKOB Yy OPTraHU3MOB, COCTABIIATh
CXEMBI IepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX;

ITP6 9. chopMUpPOBaHHOCTh YMEHHUI KPUTUYECKHU OLIEHUBATH
UHPOPMALIHIO OHOIOTUYECKOTO COICPKaHUS, BKIIFOYAIOIILYTO
MICEBJIOHAYYHbIC 3HAHUS U3 PA3IUYHBIX HCTOUHUKOB.
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[IOCTpaJaBIINX B
Pa3IMYHBIX
Ype3BbIYANHBIX
CUTYyalHUsIX.

CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUPE;

MeTtanpeameTHble pe3yibTaThl JOJDKHBI OTpaXkaTh B YACTH:
OBraneHne yHUBEPCAIBHBIMHI Y4eOHBIMH ITO3HABATEIIHHBIMU
NEUCTBUSIMUA

a) 0a30BbIC JJOTUYECKHE ICHCTBUS;

0) pabora ¢ uapopmaruei.

OBrnaneHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

a) oO1IeHue;

0) COBMECTHasl IeATCILHOCTD.

OBaieHne yHUBEPCATBHBIME PETYIISITHBHBIMU JCHCTBHSIMH .
a) caMOOpTraHU3aIHs:

0) SMOIIMOHAILHBIA UHTEIUIEKT, IIPEINOoIaraloni
c(OpMUPOBAHHOCTD:

B) CAMOKOHTPOJIb.

11



2. CTpyKTypa M coaepxkanue 001eo0pa3zoBaTeJbHOH TUCHUILIMHBI

2.1. O0bemM TUCUMILVIMHBI U BHABI y4eOHOH padoThl

Bun yueOHo# padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIIMHBI 72
B T.Y.

TEOPETUYECKHE 3aHATHS 38
MIPaKTUYECKHUE 3aHITUS 28
nabopaTopHEIC 3aHATHUS 6
OcHOBHOE co/ep:KaHue 60
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (CoepKaHIe 12
NPHUKJIATHOTO MOIYJIs)

IIpomexyTounas arrecraums (IuddepeHIIpoBaHHBIN 3a4eT) 2

12



2.2. TemaTu4eCKMH IJIAH U COAEPKAHUE TUCHUIIIHHBI

dopmHpyeMble
HaumeHnoBanue Coaepixanue yueOHOro MaTrepuasa (0CHOBHOe U NpogecCHOHAIBHO OpHEeHTHPOBaHHoe), | O0bem KOMITETeRIIH
pa3iesioB U TeM JIa00paTOPHBIE U NPAKTHYECKHE 3AHATHS, IPUKJIATHON MOAYJ/Ib (IIPU HAJIHYUH) 4acoB
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cucTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2
buonorus buonorust — Hayka o xuBoi npupoje. CBsizu OMOJIOrHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMU U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puiaocodueit, penurueit, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonorun B (QopMHpOBAaHMM COBPEMEHHON HayyHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAaONIOAEHHE, SKCIIEPUMEHT, OMKMCAHKUE, U3MEpPEHHE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUUECKAsh 00pabOTKa 1aHHBIX ).
JKusble cucreMbl (OMOCHCTEMBI) KaK MpeIMET n3ydeHust ononoruu. OTau4me KUBbIX CUCTEM
OT Heopranuyeckoi npupoasl. CBoHCTBa GMOCUCTEM U UX pazHOOOpa3ue.
YpoBHU OpraHu3alnx ouocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TEOleHOTHUYECKUil),
o6unochepHbIi
Pazgen 2 XuMuuecKuii cOCTaB U CTPOEHHE KICTKH 10
Tema 2.1. Conepxanne yaeOHOT0 MaTepuaa 2
XUMHUYECKUH COCTaB | XMUMUYECKUH COCTaB KJIETKU. XMUMHMUYECKHE 3JIEMEHTHI: MAaKpO3JEMEHThl, MUKPOAJIEMEHTHI.
kieTku. Bona Bonga um muHepanpHble BemiecTBa. DYHKIMM BOJbI U MHUHEPAJIBHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHBIE IMonnep>kaHue 0OCMOTHYECKOTo OaiaHca
BEIIECTBA [IpakTHueckoe 3aHsTHE 1
Ne 1 «buonoruueckass pojib MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HEIESATEIbHOCTH
OpPraHU3MOB, MTPOSBIICHUS AUcOaNaHca MUHEPAIbHBIX JIEMEHTOBY
Tema 2.2. Conepxanue yueOHOro MaTepuasa 4
buonornueckn benku. CocraB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnmbie 1
Ba)KHBIE XUMHYECKUE | 3aMEHHUMBIE AMUHOKHCIOTBL. AMWHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMH
COCIMHEHMS MOJIEKYJIbl (TIepBUYHAs,, BTOPUYHAS, TPETHUHAs M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE OK-01, OK-02,
cBoiicTBa OenkoB. buonoruueckue ¢yHkuun OenkoB. DepMeHTH — OHOJIOTHYECKHE OK-04
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karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUUYHOCTD.
Kodepmentsl. Buramunsl. OTinnyns pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopOB.
VYrneBoapl: MoHOcaxapubl (TIIOKO03a, pubo3a U Jae30kcuprbo3a), aucaxapuibl (caxaposa,
JAKTO3a) M TOJHCcaxapubl (Kpaxmall, TJIMKOTeH, IEJUII0JI03a). buomorndeckue QyHKIUH
yraeBonoB. Jlumuael:  Tpurnuuepuabl, (ocdonunuasl, crepounsl. [uapodunsHo-
runpopoOHbIe cBoiicTBa. buonormueckue ¢ynkuum smnuaoB. CpaBHEHHE YIJIEBOAOB,
OCJIKOB W JIMIUJIOB KaK HMCTOYHWUKOB SHepruu. Hykmemnoswie kuciotel: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKIIEHHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u
¢dbyaxkuun PHK. AT®: crpoenne u GyHKIIUN

JlabopaTopHbIe 3aHITHS

Ne 1 «Onpenenenue ButamuHa C B IPOAYKTaX MUTAHUS
i «OnpeneseHne HaIMYus KpaxMasa B IPOJyKTaxX MUTaHUsS»

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHAIbHAs
OpraHu3alus KJIETOK

Coneprxkanue yueOHOro Marepuasia

[{uTonorus — Hayka o kinerke. Kierounas reopust — npuMep B3auMoJIeHCTBUS uel u pakToB
B HayYHOM I103HAHUU. MeTo/1bl U3y4eHUs KIETKH.

Knerka kak nenoctHas kuBas cucrema. OOIue NMpU3HAKU KJIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JJHK kak reHeTndeckuii anmapar, cuctemMa CHHTe3a Oernka.

Tunbl  KkIeTok: dSykapuoTHyecKass U IHpokapuoTHueckas. OCOOEHHOCTH CTPOEHUs
MPOKapUOTUUECKONW KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHYECKON
kJeTkH. OCHOBHBIE OTIIMYUS PACTUTENBLHON, )KUBOTHON U rpuOHON KieTkH. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIE€TOYHAsl CTEHKa, TIJMKOKaJIMKC, UX QyHkuuu. Ilnazmarnueckas
MeMOpaHa, ee CBOMcTBa M (PYHKIUH.

Huronnazma u ee opraHouabl. OgHomemOpaHHble opraHouisl kieTku: OIIC, ammapar
I'onpmxu, muzocomsl. [lonyaBTOHOMHBIE OpraHOMIBI KJIETKH: MHUTOXOHIPHHM, IUIACTUIBI
[Ipoucxoxaenrne MUTOXOHIpUM W TuiacTuA. Buael mmactun. HememOpaHHble OpraHOWIBI
KJIETKH: PpUOOCOMBI, KJIETOUHBIA LEHTP, LEHTPUONU, PECHUYKH, >KIYTUKH. DYHKIUU
OpPraHouJOB KJIETKU. BKitoueHus.

Snpo — perynaropHblii eHTp KieTku. CTpoeHue sjpa: siaepHas 000j0UKa, KapuoriazMma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTB B KIIETKE

JlaGopaTopHble 3aHATHUS

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHbIE, TPHUObI) U KJIETOYHbIE BKIIOUEHHUS (Kpaxmall,
KapOTHUHOUIBI, XJIOPOIIJIACTHI, XPOMOTIIIIACTHI )»
i «[IpoHutiaeMocTs MeMOpaHbl (TTA3MOJIH3, ICTIIA3MOJIN3))

Pasznea 3. JKusHenesITeJIbHOCTDh KJIECTKHA

OK-01, OK-02,
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Tema 3.1.
OOmMeH BellecTB
Y TIpeBpaIlICHHE

SHEPIUU

B KJIETKE

Copep:xanue yueOHOro MaTepuana

OOMeH BeriecTB, WK METa00IM3M. ACCUMIIIALUS (IJIACTHYECKUNA OOMEH) U TUCCUMIISAIINS
(oHepreTuyeckuii 0OMeH) — JBe CTOPOHBI €IMHOrO Ipoliecca MerabonuzMa. Poib 3akoHOB
COXPAaHEHHUs BEIIECTBA W JHEPIHMH B MOHMMAaHWM MeTaboim3ma. Tumbsl oOMEHa BEIIECTB:
aBTOTPO(HBIA U reTepoTpodHblid. Poinb ¢epMeHTOB B OOMEHE BEUIECTB U IMPEBpALICHUH
sHepruu B Kietke. @orocwHte3. CBeroBas W TemHOBas (a3el (orocwHTe3a. Peakmum
dbotocunTe3a. IpdexTuBHOCTH hoTOCHHTE3a. 3HAYCHHE (POTOCUHTE3A TSI KU3HH Ha 3eMIle.
Brnusinue ycnoBuii cpeasl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHHH. XEeMOCHHTE3. XEMOCHHTE3MPYIOIIUe OakTepuu. 3HAYCHHUC
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DHepreTudeckuii 0OMeH B KileTke. Paciierienue BemecTs, BbIACIEHNE U aKKYMYJIUPOBaHUE
SHEPTUU B KJIETKE. DTalbl dHEPreTHYecKoro oomena. [nmkonu3. bpokeHune w ero BUBL
KucnoponHnoe oxucinenue, uin kKieToyHoe abixanue. OkucnutenbHoe (HocGopuinpoBaHue.
D) PEeKTUBHOCTD IHEPTETHYECKOTO OOMEHa

Tema 3.2.
buocunres Oenxa

Copep:xanue yueOHOro MaTepuana

Peaknun wmarpuunoro cunre3a. ['enernueckas wuHbpopmamus u JHK. Peanuzanus
reHeTHYeCKON nH(popMaluu B KiIeTke. [ eHeTHYeCKUi KoJI M €ro CBOMCTBA. TpaHCKpUIIUS —
matpuunblii cuHTe3 PHK. Tpancmsiums — OwocuHTe3 Oenka. OTambl TPaHCISAIHH.
KoaupoBanue amuHokuciaot. Pons pubocom B 6uocuHTese Oenka

[IpakTrueckoe 3aHsTHE

Ne 2 «Pemenue 3ala4 Ha OIIPCACIICHUC ITOCIICAOBATCIIBHOCTU HYKJICOTHIOB

Tema 3.3.
Bupycsl

Coneprkanne y4eOHOro MaTtepuania

Hexknerounsie ¢popmbl xku3Hu — Bupychl. ctopust otkpeitus BupycoB (/1. Y. MBaHoBCKuiA).
Oco6eHHOCTH CTPOEHMS M )KM3HEHHOTO IMKJIa BUpycoB. bakrepnodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKA, BbI3bIBaeéMble BUpycaMu. Bupyc nmMmmyHnonedpunura yenoneka (BUY)
— Bo30ymutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

OK-04

Pa3znen 4. Pa3zMHO:KEeHHME U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKHA

Conepkanue yaeOHOro MaTepuana

Krnerounslii 1WKI, WIM KU3HEHHBIM WK Kietku. MHTepdaza m muto3. Ilpomecchr,
nporekammue B uHTepdase. Perumkanus — peakuust marpuunoro cunreza JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapuOTHUM. JIUITONIHBIA U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTuzbl. lluToNormyeckue OCHOBBI Pa3MHOXKEHUS W HWHIAUBUIYATHHOTO
pazButusi opranu3MoB. [lenenme kierku — wmuro3. Cragum wmwurosa. IIpoueccsl,
NPOUCXOJSANIME HA PA3HbIX CTAaAUSAX MHUTO3a. DHOJOTMYECKHMA CMBICT  MHUTO3Q.

OK-01, OK-02,
OK-04
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[IporpamMmmupyemas ru0esb KIETKH - alloNTo3

Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHU3MOB

Copep:xanue yueOHOro MaTepuana

DopMbI pa3MHOKEHHUSI OpPraHU3MOB: 0€CIO0€ U MosoBoe. Buibl 6€cmoaoro pa3sMHOXKEHHUS:
JIeTICHUE HAJBOE M TIOUKOBAHKE OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHUE, BETETaTUBHOE
pasmHokeHue. ckyccTBEeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAYEHUE JJIs1 CEICKIIUH.
[TonoBoe pa3MHOXeHHUE, ero OTAuYHus oT Oecmoisoro. Meito3. Ctaguu meiiosa. [Iporeccs,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B Mmenose. KpoccuHrosep.
buonornueckuii cMbICH ¥ 3HaUYeHHE Meio3a. ["lameTorenes — mporecc 00pa3oBaHMs MOJOBBIX
KJIETOK Y *UBOTHBIX. [10IOBBIE Kene3bl: CEMEHHUKU U AMYHUKH. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaTo30Wj], SHIEKIeTKa) — CIepMaToreHe3 W OOTCHE3.
Oco0eHHOCTH CTPOCHUS SIMIICKIICTOK U criepMaTo3ouoB. Omnonorsopenue. [lapreHorenes

Tewma 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanue yueOHOro MaTepuana

WupuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (AMOPHOTreHes3). DTambl
SMOPHUOHAIIBHOTO PAa3BUTUS y T[O3BOHOYHBIX JKMBOTHBIX: JpOOJICHHE, TacTpYJIALus,
opranorenes. llocTomOpuoHanbHOE pazBuTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HenpsiMoe (JTMYMHOYHOE). BrusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypoACTBAa. PocT m pasButHe pacteHmil. OHTOTreHE3
IIBETKOBOT'O PAaCTEHUsI: ABOMHOE OIUIOAOTBOPEHHE, CTPOEHHE CEMEHH, CTAINH Pa3BUTHS

HpaKTqucxoe 3aHATHUC

Ne 4 «MndexumonHble 3a007€BaHUs U SMUIEMUN B UICTOPUH YeloBedecTBa. BakiuHaus kak
npoduakTuKa HHQEKIIMOHHBIX 3a001€BaHUI»

Pa3nes 5. HacsieicTBEHHOCTh M MK3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHHS

Coneprxkanne y4eOHOro Marepuania

[IpenMer u 3a1auu TeHETUKH. POIb MUTONOTUU U SMOPUONOTHH B CTAHOBIIEHUU T€HETHUKH.
Bxrnag poccuiickux M 3apyO€XHBIX YYEHBIX B pa3BUTHE TEHETHKUA. MeETOIbl TEHETHKHU
(TubpugONOTUYECKUH, LUTOTEHETHYECKHH, MOJEeKylIsapHO-reHeTHnueckuii). (OCHOBHBIE
TeHETHYECKHE TTOHATHS. | eHeThnYecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKPEIIMBAHUH.
3aKOHOMEPHOCTH  HAcleIOBaHWs  NIPU3HAKOB,  ycTraHoBieHHble [.  Mengenem.
MonoruOpuaHoe CKpemuBaHue. 3aKOH eAMHOO00pa3vs THOPHIOB TEPBOTO TOKOJICHHUS.
[IpaBuno nomMuHUpOBaHUS. 3aKOH paCHICIUICHHMs] NMPU3HAKOB. ['MIIOTE3a YUCTOTHI TaMeT.
[TonHOE W HEmoNHOE AOMHHHUpPOBaHHE. J[MTHOpUIHOE CKpelMBaHUE. 3aKOH HE3aBUCHMOTO
HACJIEIOBaHMs TMpPHU3HAKOB. L[uTOoreHeTHYecKne OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHMS.
AHanu3upyromee ckpemmuBaHue. VCrmoap30BaHWe aHATM3UPYIOMIETO CKPEIUBAHUS IS

OK-01, OK-02,
OK-04
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OIPECACIICHU I'CHOTHUIIA ocobu

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 5 Pemenue 3agad Ha ONpPENENICHHE BEPOATHOCTH BO3HUKHOBEHHUS HACIIECICTBEHHBIX
NPU3HAKOB TIPU MOHO-, JHW-, MOJUTHOPUIHOM M AHAIM3HUPYIOMIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUSA

Tema 5.2.
CueruieHHOoe
HACJICAOBaHHUE
MIPU3HAKOB

Cojnepxkanue y4eOHOro MaTepHuaia

CueruieHHOe  HaciieoBaHue Tnpu3zHakoB. Pabora T. Moprana mno CIEIUICHHOMY
HacJleJOBaHUI0 TeHOB. HapyleHue cremieHuss T'€HOB B pPE3yJbTaTe KPOCCHHIOBEpA.
XpoMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHUecKre KapThl.

I'eneruka nosna. XpoMOCOMHOE ompezesieHue Moia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U reTeporaMeTHbie OpraHu3Mbl. HacnepoBaHue MPU3HAKOB, CIETIEHHBIX C
10JIOM

HpaKTI/IquKOG 3aHATHUC

Ne 6 Pemrenune 3ala4 Ha OIpCACIICHUC BCPOATHOCTH BO3HHKHOBCHHUS HACICACTBCHHBIX
IIPU3HAKOB IpU CHCIUVICHHOM HACJICAOBAHWH, COCTABJICHHUC TI'CHOTHIIMYCCKHUX CXEM
CKPCIIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYUBOCTH

Coneprxkanne y4eOHOro Marepuasia

N3MenunBOCTh. BUibl H”3MEHYMBOCTH: HEHACJICACTBEHHAs U HaclenCcTBeHHas. Ponb cpenpl B
HEHACTIEACTBEHHON HW3MEHUYMBOCTHU. XAapaKTEPUCTUKA MOJAM(PUKAIMOHHON H3MEHYHMBOCTH.
Bapuannonssiii psaa v BapuanmonHas kpuas. Hopma peakiuu npusnaka. KonnuectBeHHbIE
M KayeCTBEHHbIE TIPU3HAKM M UX HopMa peaknuu. CpoiicTBa MOANGPUKAITMOHHON
W3MEHYUBOCTH.

HacnencrBeHnast, uiad TeHOTUIUYECKas HM3MEHUYMBOCTL. KoMOMHATHBHAs W3MEHYHBOCTD.
Meii03 u MONOBOM mpoliecc — OCHOBA KOMOWHATHBHOM H3MEHYHBOCTH. MyTalmoHHAs
M3MEHYNBOCTh. Kiaccudukaruss MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa u
NpUYMHBI  MyTanuil. MyTareHHele (akTopbl. 3aKOH T'OMOJIOTHUECKHX DSIOB B
HacJIeICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBunoBa

[IpakTHueckoe 3aHsTHE

Ne 7 Pemienue 3ala4d Ha OIpCACIICHHUC BCPOATHOCTU BO3HUKHOBCHUSA HACJICIACTBCHHBIX
IIPHU3HAKOB IPU PA3JIMYHBIX THUIIAX BBaI/IMOJIefICTBHSI T'€HOB, COCTAaBJICHHUC I'€CHOTHIIMYCCKUX
CXCM CKPCIIHMBAHUA

Tema 5.4.

Coneprxanne y4eOHOT0 MaTepuasa
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I'eneTuka yeoBeka

I'eneruxka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKaA:
TCHEAJIOTUYCCKUH, OJNU3HEIOBBINA, [UTOTCHETUYCCKHUA, OWOXUMHUYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpeMEHHOE OIpEEeIeHUE TeHOTUIA: MOJHOIN€HOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHUE, B TOM uucie ¢ nomoibio [11[P-ananu3a. HacnencTBennbie 3a001eBaHMs
YeJIOBEeKa: TEHHbIC OO0Jie3HW, OOJIE3HHM ¢ HACJICACTBEHHOW MPEapaciioioKeHHOCTHIO,
XpoMocoMHBIe Ooiyie3Hn. CoMaTHYeCKHe W TeHepaTUBHBIE MyTanuu. CTBOJIOBBIC KIIETKH.
[IpuHnuner  370poBOTO  OOpa3a JKM3HU, JHATHOCTUKH, MPOQPIIAKTHKH H  JICYCHHS
TCHETUYECKUX  OoyesHed.  MeauKo-TeHeTHYeCKoe  KOHCYJIBTUPOBAHHWE.  3HAYCHHE
MEIUIIMHCKOM TEHETUKU B TPEIOTBPAIICHHM W JICUCHWH TEHETHYECKUX 3a00sIeBaHUi
YyeJioBeKa

HpaKTI/IquKOC 3aHATHUC

Ne 8 «CocTtaBneHue 1 aHaiau3 poAOCIOBHbIX YEJIOBEKa»

Pa3gen 6. DBoJIIOIHOH

Has1 OHoJIOrus

(o3}

Tema 6.1.
OBOJIIOLHOHHAA
TEeOpHst
H €€ MECTO
B OMOJIOTHH

Coneprkanne y4eOHOro Marepuasia

[IpennocslIku BO3HUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHASA TEOPHUS U €€ MECTO
B Ouonoruu. BimsHue SBOMIONMOHHONW TEOpHHM Ha pa3BUTHE OWOJOTHHM W JAPYTHX HayK.
CupzerenscTBa 3Bomonuu. [laneonronornueckue: Mocaea0BaTeabHOCTD MOSBICHUS BUIOB B
[1aJIEOHTOJIOTUYECKON JIETONUCH, NepexojHble Gopmbl. buoreorpaguyeckue: cXoACTBO U
pasnuune ¢ayH U GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA M PA3INUMS
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH y Bcex
JKUBBIX OPIraHU3MOB.

OpomonmonHas Tteopus Y. Jlapuna. Ilpenmochbuikd BO3HUKHOBEHUS JapBHHU3MA.
JIBIDKyIIIMEe CHUJIBl HBOJIOLNUHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYEHHOCTU PECYpPCOB, HEOlpeneia€HHas U3MEHUHMBOCTh, OOpb0a 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Conepkanue yaeOHOro MaTepuana

Cunrernueckas Teopusi 3Bomonuu (CTD) u €€ OCHOBHBIE TONIOXKEHHUSA. MUKPOIBOITIOIHS.
[Tomynsamnus Kak equHUIA BUJIA U 3BOJIIOLUH.

JBuwxymue cuibl ((akTOpbl)3BOJIIOLNUU BHJIOB B Mpupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATHBHAs M3MEHYMBOCTh. [lomynsumoHHble BOJHBI U Jpeid renoB. Mzomsmus u
murpauus. EcrtecTBeHHBIE 0TOOp — Hampasisomui  (axtop sBomouud.  DopMbl
€CTECTBEHHOTo 0TOopa. IIpucnocoOIeHHOCTh OpraHu3MOB KakK pe3yJibTaT 3BOJIOIMH.

OK-01, OK-02,
OK-04
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[Ipumepsl npucnocobsieHuit y opranu3sMoB. Apomopdo3bl U uAHOoagantauuu. Bug u
Bu000pazoBanue. Kpurepuu Buma. OcHOBHBIE POpMBI BUI000pa3oBaHus: reorpaduyueckoe,
9KOJIOTHYECKOE

Tema 6.3.
Makpo3BoJronust

Cojnepxkanue y4eOHOro MaTepHuaia

Maxkpospomtorusi. DopMbl  IBOMOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napauenpHas. HeoOpatuMocTs 3BONIOIMN

HpaKTI/I‘lCCKOC 3aHATHUC

Ne 9 «Onmcanue npucrocobJIEHHOCTH OPraHU3Ma M €€ OTHOCUTEIILHOTO XapaKTepay

Pa3jien 7. Bo3HuKHOBeHUE H pa3BUTHE )KU3HHU HA 3emJie

[ep}

Tema 7.1.
3apoxaeHue
Y Pa3BHUTHUE KU3HU

Copep:xanue yueOHOro MaTepuana

JloHay4yHble NPEICTABICHUS O 3apOXKACHUM KU3HU. HaydHble runore3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 U MaHCHepMusa. XUMHUYecKasi 3BOIIONUsA. AOUOTeHHbIN CUHTE3
OpraHMYECKHUX BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKON »BoJIrOnMK. HadanpHble 3Tanbl OmoJsiormdeckoi »spoironuu. [ umnoreza PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IPOTOKJIETKH. llepBbie
KJIETKHU U UX 3BOIOLUA. POPMHUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTAHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM u nepuojam. Karapxeit. Apxeiickas U IpoTepO30iMcKas
opbl. [laneosolickas spa W e€ mnepuoabpl: KeMOPHUICKUH, OPIOBUKCKHMA, CUIIYPUICKHIM,
JIEBOHCKHM, KAMEHHOYTOJIbHBINA, NTEPMCKH. Me3030icKas 3pa U €€ Mepruoibl: TPUACOBBIM,
Iopckui, MenoBod. KaliHo3o0iickas 3pa M €€ nNepuoAbl: IaJeOreHOBBIN, HEOT€HOBBIN,
AHTPONOT€HOBBI.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

IIpoucxoxnenue
yeJIoBeKa —
AHTPOIIOTEHE3

Copep:xanne yueOHOTo MaTepuana

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BoJoUMU. OCHOBHBIE CHCTEMaTHYECKHE
Ipynnsl OpraHu3MoB. XapaKTepUCTHKA KIMMAaTa U IeoJOTMYecKuX IpoueccoB. OCHOBHBIE
STanbl SBOJIIOIMHM PACTUTEIIBHOIO W JKUBOTHOTO Mupa. ApomMopdo3bl Yy pacTeHUH Hu
XKUBOTHBIX. [TosiBIEHNE, pacBET U BBIMUPAHKE IPYIII JKUBBIX OPTaHU3MOB.

OBonronUsl  4enoBeKa. AHTpoOmoJjiorusi Kak Hayka. Pa3BuTue mnpeacTaBieHUd o
IIPOUCXOXACHUN uelloBeKa. Meroabl u3ydeHMsl aHTpornoreHe3a. (CXolcTBa M pas3iIuyuMs
YyeloBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe IMOJIOKEHHE 4YeloBeKa. JIBKyiue CHIlbl
(paxtopsr) anTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTb M €CTECTBEHHBIH OTOOD.
OO61iecTBeHHBIN 00pa3 KU3HU, U3TOTOBJIEHUE OPYJIUH TPYJla, MBIIIJIEHUE, peYb

Tema 7.3.
OCHOBHBIE CTaaNM
JBOJIFOLUHU YEI0BEKA

Copep:xanne yueOHOTo MaTepuana

OcCHOBHBIE CTaAWM W BETBU HBOJIIOIMM YEJIOBEKA: aBCTPAJOMUTEKH, UEIOBEK yMEIbIH,
Yenoek npsaMoxoasumi, YenoBek HeaHIepTanbCKui, YenoBEeK pa3yMHbIM COBPEMEHHOIO

OK-01, OK-02,
OK-04
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tumna. Haxonku nckomaeMbIx OCTaHKOB, BpeMsl CYLIECTBOBaHMsI, 00JaCTh pacHpOCTpaHEHUs,
00BEM TOJIOBHOT'O MO3Tra, 00pa3 KU3HHU, OPYAHUS.
YenoBeueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: €BPONEOUAHAs (€Bpa3uiicKas), HErpo-
aBcTpasionjHas (dKBaTOpHalbHasi), MOHIOJIOMAHAS (a3uMaTCKO-aMepuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTaBUTENIEH YEIOBEYECKUX pac K YCJIOBUSM CYHIECTBOBAHMUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

IIpakTHyeckoe 3aHsTHE 1
Ne 10 «IIpucrocobneHHOCTh YeNOBEKa K pa3HbIM YCJIOBUSAM Cpeabl. Brusaue
reorpaguueckoi cpezpl Ha MOp(OJIOTHIO M (PU3HOJIOTHIO YETOBEKa»
Pa3nesn 8. Opranu3mbl U OKpy:Kamas cpeia 4
Tewma 8.1. Copep:xanue yueOHOro MaTepuana 2
Okonorus DKoJIOTHs KaK HayKa. 3a/laud U Pa3/ieNbl 3KOJIOTHUA. MeToIbl SKOJIOTUIECKUX HCCIIeIOBAHUN.
kaKk Hayka. Cpenpl | DKOJIOTHYECKOe MHUPOBO33PEHHE COBPEMEHHOro 4ejoBeka. Cpembl oOWTaHMS OPTraHU3MOB:
KHU3HH. BOJIHAs, HA3eMHO-BO3JYyIIHAs, TOYBCHHAs, BHYTPHOPTaHU3MEHHAsA. KOJIOTUYECKHE
DKoJIoTHYecKHe ¢dakropsl. Knaccudukanuss sKonorndeckux (akTopoB: aOMOTHUECKUE, OMOTHYECKUE MU
(bakTopsI aHTporioreHHsle. JleiicTBue 9SKOJIOrMUYECKHX (HaKTOPOB Ha OpPraHU3Mbl. AOGMOTHYECKHE
(bakTopsl: CBeT, TeMIieparypa, BiaxkHocTb. doronepuoausm. [Ipucrnocobienus opraHu3MoB
K JCUCTBHIO abmoTH4ecknx (akTopoB. buonornyeckue putmbl. buotndeckue (akToOpEI. OK-01, OK-02,
Bunsl  OuoTHMUeCKHMX  B3aMMOJAEHCTBHM: KOHKYpEHIMs, XUIIHHYecTBO. Ilapazutusm, OK-04, OK-07
MyTYyalu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIN3M, HEHTpanusm.
3HayeHne OMOTMYECKHX B3aMMOJIEHCTBHUI Ui CYIIECTBOBAHMS OPraHHW3MOB B MPUPOIHBIX
co00I1IIeECTBAX
Tema 8.2. Conepxanue yueOHOro MaTepuasa 2
DKOJIOTHYECKHE DKOJIOTHYECKHE XapaKTepUCTHKH monymsiuud. OCHOBHBIE TIOKa3aTelnd  IMOMYJISALUU:
XapaKTePUCTHKH YHCJICHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MHTparus. JIMHaMuKa
TOTTYJISIITIH YHUCICHHOCTH NOMYJISIMU U €€ PeryJsiius
ITpakTHYecKOe 3aHsTHE 1
Ne 11 «ITomcy€T NIOTHOCTH NONYJISAIMI pa3HBIX BUJIOB PACTEHHUI»
Pa3zaen 9. Coo01iecTBa ¥ DKOJIOTHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Copep:xaHue yueOHOro MaTepuana 2 OK-04, OK-07
CoobecTBa CooOiiecTB0  opranu3mMoB  —  Ouoneno3.  CTpykTypsl — OMOLIEHO3a:  BHIOBas, IK 1.2.,IIK 1.4.,
OpraHU3MOB, MIPOCTPAHCTBEHHAs, Tpodudeckas (nuuienas). Buabi-nomuHanTsl. CBA31 B OMOLIEHO3E. MK 2.7.
9KOCHUCTEMBI Okonorndyeckue cucreMsl (9kocuctemsl). Ilonatue 00 »sKkocucTeMe M OHOTrEOICHO3E.

(DYHKHHOHaJ'H)HBIe KOMITOHCHTBI JOKOCHUCTEMBI: NPOAYUCHTBI, KOHCYMCHTBHI, PCAYULCHTHI.
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KpyroBopot BelecTB M MOTOK 3HEPruu B sKocucTeme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNd 3KOCHUCTEMBI: OHMoMmacca,
MPOIYKIHS. DKOJIOTMYECKUE MUPAMUIBL: MPOIYKIUHU, YACICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMOperyisiiusl, pazsurue. Cykueccus

Tema 9.2. Coneprxkanue y4eOHOr0o MaTepuasia

IIpuponusie [IpuponHble SKOCUCTEMBI. ODKOCUCTEMBI peK MU 03€p. OKOCUCTEMAa XBOWHOIO WIH

IKOCHUCTEMBI IIMPOKOJIMCTBEHHOTO  Jieca. AHTpOTIOTCHHBIC 9KOCUCTEMBI. ATpPOIKOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe M XO3SICTBEHHOE 3HAUEHHE Aarpo3KOCUCTEM U
ypboskocucteM. buopasznoobOpasue kak (akrop ycroitumBoctu 3kocucteM. CoxpaHeHHE
OHMOJIOTMYECKOT0 pa3HooOpasusi Ha 3emiie

Tema 9.3. Copep:xanue yueOHOro MaTepuana

buocdepa — Yuenne B. U. Bepuaackoro o 6uoctepe. ['panuiipl, coctaB u cTpykrypa ouocdepsl. XXuoe

rio0anbHas BemiectBoO M ero ¢yHkuuu. OcobeHHOCTH Ounochepsl Kak TII00aTbHOM HKOCHCTEMBI.

3KOCUCTEMA 3EMITHA

Jlunamuueckoe paBHOBecME M oOpaTHas cBsizb B Ouocepe. KpyroBoporTsl Bewiects u
OMOTeOXMMHYECKHE LHUKIbI DJIEeMEHTOB (yrjepoaa, aszoTa). 30HaJbHOCTH Ouocdepsl.
OcHOBHbIE OMOMBI CYIIN

Tema 9.4. IIpodeccuonaibHO  OpPHMEHTHPOBAHHOE coJep:KaHMe (cofep:KaHHe MPHKJIATHOIO
Bnusnane MO/1YJIfA)
AHTPOIIOTEHHBIX YenoseuecTBOo B Onocdepe 3emiin. AHTpororeHHble n3MeHeHust B 6nocdepe. ['mobanbHble
(dhakTOpOB Ha sKojornyeckue mpodiembl. CocylecTBOBaHHE TPUPOALI U yenoBeuecTBa. CoxpaHeHHe
6uochepy OuopazHoOOpa3usi Kak OCHOBa ycToMuMBOCTH Ouocdeprl. OcHOBa pPaLMOHATIBHOTO
yOpaBJiIeHUs MPUPOAHBIMU PECypCaMHd M HMX HCIOIb30BaHuEe. JloCTHKEHUS OMOJIOTHH U
OXpaHa MPUPOJbI
IIpakTnueckoe 3aHATHE
Ne 12 «BnustHue npon3BoICTBEHHBIX (DAKTOPOB HA OPTaHU3M YEJIOBEKA
Tema 9.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coAepkaHUe (CoAepKaHHE NPHKJIATHOIO
BimstHue connanbHO- | MOAYJIsA)
9KOJIOTHYECKUX 310pOBbE U €ro cocTaBisAomne. PakTopspl, MOJIOKUTEILHO U OTPULIATENBHO BIUSIOLIUE HA

($bakToOpoB Ha
3JI0pOBbE YEJIOBEKA

opranu3Mm 4enoBeka. [IpoOirema TEXHOT€HHBIX BO3ACMCTBUI Ha 3J0pOBHE 4YeJIOBEKa
(97eKTpOMarHUTHBIE TMOJIs,, OBITOBAs XHMHSA, W30BITOYHBIC WIYMBI, pagHalus © T.IL.).
AnanTanus opraHM3ma 4ejgoBeka K (akTopaMm OKpykatomed cpeabl. IIpuHnune
(dbopmupoBaHus 310poBhecOeperaomniero noseaeHus. Puzndeckas aKTUBHOCTh M 3/J0POBBE.
BbrnoxnMmueckue acrekThl palOHaJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHATHUS
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Ne 3 «BnusHue aOuortuueckux (aKkTOpOB Ha UeIoBeKa» (B KayecTBe TPHUITEPOB,
CHIDKAIOIINX paboTOCTIOCOOHOCTD, UCII0JIb30BaTh YCIIOBUS OCYIIECTBJICHUS
podeCCHOHATBHOM JEATSILHOCTH: IIIyM, TEMIIEPATypa, pu3ndecKas Harpys3Ka u T.1.)

Pa3nes 10. Cesiekiiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U MpoIecc

Coneprkanue y4eOHOro MaTepHraia

Cenexuus Kak Hayka W Ipouecc. 3apoKICHHUE CEJICKIMU U JoMecTukanus. Yuyenue H. U.
BapuiioBa 0 meHTpax MHOrooOpasus W MPOUCXOXKICHUS KYJIbTYpHBIX pacTeHHid. LIeHTpBI
MPOUCXOXKACHHUS JTOMAIIHUX >KUBOTHBIX. CopT, mopona, mrtamMM. COBpEMEHHBIE METOIbI
CCJICKIIYH. MaccoBbrit
U WUHIUBUIYalIbHBIH OTOOPBHI B CENEKIMH PAcTeHUW M >KUBOTHBIX. OLIEHKa JKCTepbepa.
bruskopocTBeHHOe cKpemuBanue — WHOpuUAWHT. YUucras nuaus. CKpenimBaHUE YHCTHIX
muanii. ['erepo3uc, unm rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otrnanéunas rubpuamszanuss u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M IOJy4YeHHUe
MTOJTMTUIOUIOB. JIOCTHIKEHUS CEICKIIUN PACTCHHUH, )KUBOTHBIX 1 MUKPOOPTaHH3MOB

Tema 10.2. buorexHonorust kak oTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAHUA
OcHOBBI pexombunanTHoi JIHK u Tpancrennsix opranusmon. Kierounas unxenepus. Kierounsle OK-01. OK-02
OMOTEXHOJIOTHH KYJIBTYpBI. MuKpOKIOHaIBEHOE Pa3sMHOXEHUE pacTeHui. KitonupoBanue OK-0 4’ OK-O7’
BBICOKONIPOYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJOIMUECKHE U 3TUYECKUE K 1.2 ’ K14
npo6sembl. 'MO — reneTndyeck MOAMPHUIIMPOBAHHBIE OPTraHU3MBI HK, 27 v
Tema 10.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE cCoAepkaHUe (CoAepKaHHE NPHKJIATHOIO o
buorexnonornu MO/1YJIfA)
B JKM3HU U podeccun | OCHOBHBIC HAMPABJICHHSI COBPEMEHHOW OMOTEXHOJIOTUH B POGECCHOHANBHOI eI TeIbHOCTH
yejoBeka. Metoasl 0norexHoorud. OObEKTHI OMOTEXHOJIOTUN. DTHKA
OMOTEXHOJOTMYECKMX M FeHETHYECKUX dKcrepuMeHToB. [IpaBuia noucka u aHamm3a
OMOAPKOIOrHYecKOi MHpOpMaLuK
U3 PA3JIMYHBIX UICTOUHUKOB (Hay4Has U yueOHO-Hay4Has JIUTepaTypa, CPeICTBa MaCCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)
IIpakTHueckoe 3aHsATHE
Ne 13 Keiicol Ha aHanmu3 UHGOPMAIIMM O HAYYHBIX JTOCTHIKEHUSAX B OOJACTH T€HETHUYECKUX
TEXHOJIOTUH, KJIETOUYHOI MH)KEHEPUH, TUIIEBbIX OMOTEXHOJIOTHI.
Ne 14 3ammra Keiica: NpeACTaBIEHUE PE3YJIbTATOB PEIIEHUS KEHWCOB (BBICTYIJIEHUE C
MIPE3CHTAINECH )
Pa3znen 11. Pemenne xeicoB B 00,1aCTH OMOTEXHOJIOTH I OK-01, OK-02,
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Tema 11.1. IIpodeccnoHAIBLHO OpPHEHTHPOBAHHOE Colep:KaHUe (Colep:KaHHe TPHKJIATHOTO 6 OK-04, OK-07
buorexnonorun MOLYJIs1) IIK 1.2., IIK
Y TEXHUYECKHUE Pa3Bute OMOTEXHOJOTHH C TPUMEHEHHEM TEXHUYECKUX CHUCTeM (OMOMHXKEHEpHs, 1.4, TIK 2.7.
CUCTEMBI ouonHdopmatika, OMOHMKA) M WX TNPUMEHEHHE B JXU3HU YEIOBEKAa, MOWCK M aHAJIN3
uH(pOpMallUM U3 pPa3IMYHBIX HCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas JUTepaTypa,
cpeacTBa MaccoBor MH(POpPMaIuH, ceTh IHTEpHET U Apyrue)
[IpakTuueckue 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 wuHGOpPMAIMK O PA3BUTUU OMOTEXHOJOTMHA C MPUMEHEHHEM
TEXHUUYECKUX CHCTEM (TI0 MUHU-TPYIIIaM).
No 16 3ammra keiica: TpeICTaBICHUE PE3YJIbTATOB PEIICHUS KEWCOB (BBICTYIUICHHUE C
MIPE3CHTAINECH )
IIpome:kyTounasi arrectanus (1uddepeHIMpoBaHHbINA 3a4eT) 2
Bcero: 72
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3. YcaoBus peajm3anuu NporpaMMbl 001eo0pa3oBareibHOM
AMCHUILINHbI
3.1. s peanusanuu NPOrpamMMbl  JUCHMIUIMHBI  JOJKHBI  OBITH
NpexyCMOTPEeHbI CJieAyIolHe creualbHble MOMeleHus :

Kabunet «buonorun», ocHaleHHbIH 000pyI0BaHUEM: CTOJI
JIEMOHCTPAIIMOHHBINA, KOMIIBIOTEPHAs! TEXHUKA C BO3MOXKHOCTBIO TTOAKITIOUCHHUS
K cetu «HTEpHET», TOCAIOYHBIC MECTa MO0 KOJIMYECTBY O0YJAFOIITIXCS.

JleMOHCTpanmoOHHOE 000PYAOBaHKUE U PUOOPHI:
— KOMIUIEKT BJIAXHBIX MMPENApaToOB IEMOHCTPAIIMOHHBIN
— KOMIUIEKT repOapueB MO CUCTEMATHUKE PACTEHUN ¢ ONPEIETUTEIbHBIMU
KapTOYKaMu
— 1U(POBON MUKPOCKOIT OMHOKYJISIPHBIN (C Kamepoit)
JlaGopatopHo-TexHOJOTHYECKOE 000pynoBaHue (J1abopaTopHOE
o0opyaoBaHue, MPUOOPHI, HAOOPHI JJI SKCIEPUMEHTA, UHCTPYMEHTHI):
— MOJIEH, MYJISIKH, aliUIMKaIuu
— KOMIUIEKT aHATOMUYECKUX MOJIeJIel IEMOHCTPAIIMOHHbBIN
— KOMIUIEKT OOTaHMYECKUX MOJIeNIEN JEMOHCTPAMOHHBIN
— KOMIUIEKT 300JI0THYECKUX MOJAEIEH TEMOHCTPAlMOHHBIN
— JIEMOHCTpAIIMOHHbBIE Y4eOHO-HATJISHBIE TOCOOUS
— mKad A9 XpaHSHHS BIKHBIX MPETapaToB, 3aTUPAIOIITUIICS Ha KITIOY
3.2. HupopmanuoHHOe oOecnedyeHHe peau3auu NPporpaMmMbl
Jlns  peanuzaiuu  NPOrpaMMbl  JTUCHUIUIMHBL ~ OMOIUOTEYHBIN  (PoH.I
o0pa30BaTeIbHON OpraHU3alMM JIODKEH HMETh TEeYaTHBIC W/WIM DIICKTPOHHBIC
y4eOHUKM U pa3paboTaHHbIE B KOMIUIEKTE C HHMMHM ydeOHble mocoOus (mpu
HAJIMYMH), JOMYIICHHBIE K HMCIOJb30BAaHUIO TIPH pean3alui o0pa3oBaTeIbHBIX
porpamMMm CpenHero npodecCHOHATBHOTO 00pa30BaHUs, pPEATM3yeMbIX Ha 0Oaze
OCHOBHOTO 00111eT0 00pa30BaHUs.
[Ipu peanuzaruu TPOrpaMmbl TUCHUTLIUHBI BO3MOXXHO HCIIOJIH30BaHUE
AJIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, AOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU

peanu3aiuy 00pa3oBaTeIbHBIX MPOTPaAMM CPEIHETO 00IIeTo 00pa30BaHus.
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4. KOHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHUSA

00111€00pa30BaTEIbHON TUCHUILINHBI

Kontponis W omeHka pe3yiabTaTOB OCBOEHHUs 0011e00pa3oBaTebHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHue OOHMX U MPO(eCcCUOHATBHBIX KOMIETEHIMI 1O pasaenaM u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oob6masi/mpodeccnoHabHasA
KOMIIeTeH U

Pa3zgen/Tema

Tun OIICEHOYHBIX
MeponpHusITHsI

OK 01. Beibupatsb criocoOsl
penieHus 3a1a4
npoeCCUuOHATBLHON
JESTSIILHOCTH MPUMEHHUTEITHLHO
K Pa3JIMYHBIM KOHTEKCTaM

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,

9.411-0/c!, 9.51T-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy»xaeHue 1o Bolpocam
JEKUIUU

Pazpabotka rinoccapus
3anojaHeHUe  CpaBHUTEIbHBIX
TadJIUIL

TectupoBanue

YcTHbIN onpoc

JIMKTaHT Ha WCNOJb30BaHHUE
apryMEeHTOB, OHOJOrMYECKOU
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencraBineHnne  pe3ysbTaToOB
MPAKTUYECKUX paboT
KonTtposnbHble paboTh

3amuTa TBOpUYECKUX padoT

3amura WHIMBUyaTIbHbBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MMPOMEXKYTOYHOM aTTECTANK

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHaJINu3a

¥ MHTEPIIPETAINT
uHpOopMaIuy,

1 MTHPOpPMAIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3aa4 npodeccuoHambHOM
JESATEIIBHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

7.1-73, 8.1, 8.2, 9.1-9.3,

10.2, 10.3IT-0/c, 11.11T-0/c

OnenuBaemast TUCKYCCHS T10
BOIIpOCaM JIEKLIUU
Pa3paboTka MeHTanbHOMN
KapThl B MUHU TpymIax
BrimonHenue u 3amura
1a00paTOPHBIX padoT
IIpencraBineHne  pe3ynbTaToOB
MPAKTUYECKHUX paboT
IIpencraBneHne yCTHBIX
COOOIIIEeHUH ¢ Mpe3eHTalueH,
IIOATOTOBJIEHHBIX 110 IEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BAaHHBIX
npenojaBaTenemM

OK 04. D¢ddexTuBHO
B3alMOJIECTBOBATE U
paboTaTh B KOJUICKTUBE U

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,

OO6cy»xeHue 1o Borpocam
JEKIUU
IIpencraBnenue pe3ysbTaTOB

! TlpoeccuoHamLHO OPUEHTUPOBAHHOE COMIEPKAHKE (COIEPIKAHUE TIPUKIIATHOTO MOIYJIs)
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KOMaH/Ie

9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.11T-0/c

MPaKTUYECKUX padoT

3amuTa TBOPUYECKUX padoT
3amuTa WHIUBHUTyaTbHBIX
IIPOCKTOB

OK 07. ConelicTBOBaThL
COXPaHEHHUIO OKpYKarolIei
Cpelbl, pecypcocOepekeHHIO,
MPUMCHSTH 3HAHUS

00 U3MEHEHUH KIIMMara,
IIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOCTBA, 2P (HEKTUBHO
JIECTBOBATH

B UPE3BBIYANHBIX CUTYAIIUSIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

41-4.3, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

OO6cy»xaeHue 1o Bolpocam
JEKLIUU

Pazpabotka rioccapus
3amnojHEeHUe  CPaBHUTEIBHBIX
TadJIHIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMEeHTOB, OHOJOrMYEeCKOn
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosiTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
NPaKTUYECKUX padboT
KonrtposnbHble paboTbl

3amuTa TBOPUYECKUX padoT
3amura VMHIVBUAYaJIbHbBIX
IIPOEKTOB

Brinmonnenue 3aganui
IIPOMEKYTOYHOM aTTECTalluN

[1K 1.2. OcyuiecTBisTh
pa3paboTKy, MpOBEEHNE U
KOHTPOJIb MPOBEACHUS
MEPOIPHUATHH 11O
npoUIaKTUKE BOSHUKHOBEHUS
aBapuil U (WIN) MHUKUJEHTOB Ha
OMNAaCHBIX MTPOU3BOACTBEHHBIX
00BEKTAaX U CHIXKCHUIO UX
ITOCJICICTBUH.

Temer 9.4I1-o/c, 9.5I1-o/c,
10.3 IT-o/c, 11.1 IT-o/c

Ob6cyxenue o Bompocam
JIEKINH

NunuBunyanbHas
camocTosiTelbHas paboTa
Brinonnenue u 3amura
1abopaTOPHBIX paboT
3anonHeHue TabIuiy
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
YeTHBII onpoc

3ammnTa TBOPUYECKUX IIPOEKTOB
¢ mpe3eHTanuen (keiic-
3aJIaHH )

Brimosaenune 3amanmit
MIPOMEKYTOUHOM aTTeCTalluu

IIK 1.4. ObecnieunBaTh
6e30macHOCTb MpU
BBITTOJIHEHUH aBAPUIHO-
criacaTelbHBIX padoT Ha dTarax
TYIICHUS TTOXKapa.

Temer 9.4I1-o/c, 9.5I1-o/c,
10.3 IT-o/c, 11.1 IT-o/c

OO6cyxaeHue mo Bompocam
JEKIUH

NunuBunyansHas
caMmocCTosiTeNbHas paboTa
BrmmosiHeHME 1 3amuTa
1a00paTOpHBIX paboT
3anonHeHue Tabauiy
[IpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX paboT
VYceTHBIT onpoc

3ammMra TBOPUECKUX MPOEKTOB
C Tpe3eHTanuen (keiic-
3aJIaHN )

26




BrimosHenue 3amanmit
IIPOMEKYTOUYHOH aTTECTAllUU

IIK 2.7. ObecrieunBaTh
BBDKHBAHUE U
JKU3HE00eCIIeYeHHE JIMYHOTO
COCTaBa M MOCTPA/IaBIIUX B
Pa3IUYHBIX YPE3BBIYANHBIX
CUTYaIUsX.

Temer 9.4I1-o/c, 9.5I1-o/c,
10.3 IT-o/c, 11.1 IT-o/c

O6cyxenue o Bonpocam
TICKIIUU

NuauBunyanbHas
camocTosTelbHas paboTa
Boinonnenue u 3amura
nabopaTopHBIX paboT
3anonHenue Tabauiy
IIpencrasnenue pe3ybTaToB
MPAKTUYECKUX paboT
VYeTHbII onpoc

3amuTa TBOPUYECKUX IPOEKTOB
C mpe3eHTanuen (keic-
3aJIaHU )

Brimonnenune 3amanuit
MIPOMEKYTOUHOM aTTeCTaINH
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