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Pabouas mporpamMma ydeOHOW IUCHMIUIMHBI pa3paboTana Ha ocHoBe TpeOoBanmii OI'OC
cpemHero ooOmero o0Opa3oBaHUs, YTBEP)KICHHOTO MpukazoM MunmnpocBemenus Poccum Ne 413
or 17.05.2012 (axtyanpHas pemakuus), QenepanrbHON 00pa30BaTEIbHON MPOrpPaMMBbl CPEIHETO
obmero obpazoBaHusi, yrBepkaeHHON [Ipukazom Munnpocsemnienuss Poccun ot 18.05.2023 Ne 371
(akTyanmpHast pemakuus), pacnopsbkeHuss Munnpocsemienus Poccun ot 30.04.2021 Ne P-98 5 «O06
yrBepxaeHun KoHuenuuu npenogaBaHus — oOHIeo0pa3oBaTeIbHBIX  JUCHUIUIMH C  yYETOM
po(eCcCHOHANILHOW HAIMPABICHHOCTH MPOTPAaMM  CPEAHEr0 MPOQECCHOHATBLHOTO0 00pa3oBaHUs,
pean3yeMbIX Ha 0a3e OCHOBHOTro oOmiero oOpa3oBaHHs»; MUCcbMa JlemapTaMeHTa rocyaapcTBEHHOM
MOJIMTUKU B cdepe cpenHero mnpodeccnoHanibHOro 00pa3oBaHus U MPO(PEeCCHOHAIBHOTO OOYYCHHS
MumnnpocBemenuss Poccun «O HampaBineHun pexomeHparui» ot 1 mapra 2023 r. Ne 05-592
(Pexomennmamuu 1o  peanM3alMu  cpenHero odmero o0pa3oBaHUS B Ipelenax OCBOCHHUS
o0pa3oBaTeNbHOIl IpOrpaMMbl  CpeAHEro MNpPo¢ecCHOHATBHOIO O00pa3oBaHHA) W MaTepHUajoB
®enepanbHoro npoekra ®I'bOY IO UPIIO «Pa3paboTka M BHEIpPEHHE METOAMK IpENojaBaHUs
0011e00pa30BaTeabHbIX TUCHUIUIMH C Yy4eTOM Npo(eCCHOHAIBHOW HAMpaBIECHHOCTH MPOTrpaMM
cpenHero mpodeccHoHAIBHOTO 00pa3oBaHUs, pealn3yeMbIX Ha 0a3e OCHOBHOTO  OONIETO
00pazoBaHU.

PaccmoTpeno u 000peHo Ha 3aceqannu MeTon4eckoro coBeTa
[Tporokon Ne 1 ot 27.08.2025 1.
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1. OOmas xapakTepucTHKa pado4yell NporpaMMbl 001e00pa3oBaTeJbHOM JIHCIUIITHHBI
O.08 BuoJorust

1.1. MecTo THCHHIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CIIO:

OOmeobpa3oBarenbHas AUCHUIUIMHA «bBHOJOTH» SBIETCS 0043aTE€IbHONM YacCThIO
00111e00pa3oBaTeIbHOrO IHUKJIa 00pa3oBaTebHONM Iporpammel B cootBeTcTBUU ¢ OI'OC CIIO
no npodeccun 43.01.09 IloBap, KoHIUTED.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATHI OCBOCHUS TUCHUIIINHBI:

1.2.1. Heab aucuuniuHbl

Copep:xanue nporpamMmbl 00111e00pa3oBaTeIbHON JUCHUILTHHBI «bHOIOTHs» HallpaBIeHO
Ha JIOCTHKCHHE DPe3ylIbTaTOB €€ M3Y4YEeHHs B COOTBETCTBUU ¢ TpeboBanusimu OI'OC COO
¢ yuerom npodeccronansHor HampaiaeHHocTH PI'OC CIIO. [ens u3ydeHHS AUCITUTUIMHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIOIIUMUCS 3HAHUSIMH O CTPYKTYpHO-
(GyHKIIMOHAIBHOW OpraHU3allud >KMBBIX CHCTEM pPa3HOrO paHra M MpPHOOpEeTeHHuEe YMEHH
MCIIOJIb30BaTh ATH 3HAHMSI JUUIsl TPAMOTHBIX JEMCTBUM B OTHOLIEHUH OOBEKTOB XKUBOM MPUPOIBI U
peIIeHUs Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.

JocTmwkenne nenw W3y4eHUs AMCUUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:
o OCBOEHHE O00yYarolMMHCS CHCTEMbl 3HAaHMM O OMOJOrMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMPaBWIIaX, CIYKAIIUX OCHOBOH it (OPMHPOBAHHS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJAaX HAy4yHOI'O MO3HAHUA,
CTPOEHUH, MHOT000pa3sMy U OCOOEHHOCTSX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;
o (dopMupoBaHue y OOydaroIUXCsl MO3HABATEIbHBIX, NHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Ipoliecce aHanKu3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTMHM HAy4YHBIX B3IJIS/I0B,
U U OIXO0B K U3YUEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliHy;
. CTaHOBJIEHHE Yy OOydJarommxcs oOled KyJIbTypbl, (YHKIHOHAJIbHONW I'PaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHMBAThH SIBICHHS OKPYXAIOIEro MUpa KUBOW MPHUPOJBI Ha
OCHOBaHUU 3HAHUH M ONBITA, MOJYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;
o dbopMupoBaHre y 00yYaroIMXcs YMEHHUI WIUIIOCTPUPOBATh 3HAUE€HUE OMOJOTMYECKUX
3HAHUW B TPAKTUYECKOW MAEATEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;
o BOCIIUTaHHE YOS)KIEHHOCTH B BO3MOXHOCTH MTO3HAHUS YEJIOBEKOM JKUBOU
OPUPOIBI, HEOOXOAUMOCTH OEPEeKHOTO OTHOILEHHS K HEW, COOIIOAEHUS ITHUECKUX HOPM MpHU
IIPOBEJCHNH OMOJIOTHYECKUX UCCIIEI0BAaHUM;

o OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS MOBBILICHUS YPOBHS 3KOJOTHMUYECKON
KYJIBTYPBI, U1l POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;
o IpUMEHEHNE NMPUOOPETEHHBIX 3HAHUM UM YMEHHI B MOBCEAHEBHOW KU3HM ISl OLICHKHU

HOCJIEICTBUM CBOEH JEATENILHOCTU 110 OTHOIIEHUIO K OKpYXKaroled cpene, COOCTBEHHOMY
3/10pOBbI0, 000CHOBAHME U COOIIOZICHNE Mep NMPO(PUIAKTUKH 3a00JI€BaHUA.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 0011€00pa30BATEIbHOM IMCUMILVIMHBI B
coorBercTBHU ¢ PI'OC CITIO u Ha ochoBe ®PI'OC COO

Oo6mue xomnerenuuu (nanee — OK) u mpodeccuonansusie komnereHmu (ganee — [1K)
®I'OC CIIO B COOTHECEHMM C JUYHOCTHBIMHM, METANPEIMETHBIMA M NPEIMETHBIMU
pe3ynbraTamMu o0ydeHus 0azoBoro ypoBHsa (mamee — [1P6) ®I'OC COO mnpexncraBieHbl B
Tabnuue:



Koa n
HAHMEHOBaHMeE
(popmupyembIx
KOMIIeTeHIN i

I[Inanupyemble pe3y/bTaThl 0CBOCHHS IMCIHUIIHHBI

O01mue

JAucaunimHapHbie

OK 01.

Br16upath ciocoOsbI
pelieHus 3a1a4
npoeCCUuOHATIBLHON
JESTCIIbHOCTH
NPUMEHHUTEITBHO

K pa3InYHbIM
KOHTEKCTaM.

JIn4HOCTHBIE Pe3yJbTaThl J0/LKHbI OTPAXKATh B YACTH:
TPY0BOr0 BOCIIUTAHUSA:

- TOTOBHOCTh K TPYyHIY, OCO3HaHHE IIEHHOCTH MacTepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTh K AKTUBHOW JEATEILHOCTH TEXHOJOTHYECCKON
u COIIMAIBHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, INIAHUPOBATh U CAMOCTOSTENILHO BBIOJIHATH
TaKylo JAeSITeIbHOCTD;

- HWHTEpeC K pamyHeiM cdepam mnpodeccrnoHaTBHON
JIeATEeTLHOCTH.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:
OsgiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30BbIe JJOTHYECKHE IeHiCTBHSL:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATh W aKTyaJIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECCTBEHHBIH NPHU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTIPEICIIATH 1NN JeATETHLHOCTH, 33/1aBaTh TapaMeTPhI

Y KPUTEPUU UX JTOCTHIKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUUS

B PacCMaTpPUBACMbIX SIBJICHUSX;
- BHOCHTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YJIHTATOB
MHOCJIENCTBUU IEITEILHOCTH.

0) 0a3oBbIe HCCIeA0BaATENbCKHE JI€liCTBUS:

- BJIaJICTh HaBBIKAMH y4€OHO-HCCIIE0BATEIHCKOM

U TPOEKTHOM JEeATEIbHOCTH, HaBBIKAMH pa3pelieHus

JACATCIIBHOCTh, OICHWBATh
oejsisM, OLCHUBATH  PUCKU

ITP6 1. ChopmMupoBaHHOCTH 3HAHUNA O MECTE W PO OMOJIOTUH
B CHCTEME HAy4YHOr0 3HaHUSA; (YHKIHOHAIBHOH T'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIEM.

I[IP6 2. CdhopMUPOBAaHHOCTH YMEHHsI PaCcKpbIBaTh COJCp>KAHUE
OCHOBOIIOJIATAIONIMX ~OWOJIOTUYECKUX TEPMHHOB W  TIOHSITHM:
KU3Hb, KIETKa, TKaHb, OpraH, OpPraHW3M, BHUJ, MOMYJSAIUS,
IKOCUCTEMa, OMOIIeH03, Onocdepa; MeTabonu3M (0OMEH BEIIECTB
U TpeBpallleHue DJHEPruu), TomeocTa3 (caMmoperynsius),
OuocuHTe3 Oenka, CTPYKTYpHasi OpraHM3alusl >KUBBIX CHUCTEM,
JUCKPETHOCTD, caMOperyJIsIIHs, CaMOBOCITPOU3BE/ICHUE
(penpomyKiusi), HACJIEICTBEHHOCTD, M3MEHYHBOCTb,
9HEPro3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAS OpraHU3aLIU.

[1P6 3. CdopMuUpOBaHHOCTb YMEHMsI PacKpbIBaTh COJIEp’KaHUE

OCHOBOTMOJAralomux OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOK/ICHMS )KU3HU U YeJIOBEKa.

[1P64. ChopmupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIAraronfe OMOJIOTHYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Menpena, T. Moprana, H.W. Basunoa, 3. I'ekkens,
®. Mrwoumepa, K. bapa), rpaHunbsl uX NpUMEHMMOCTH K JKUBBIM
CHUCTEMaM.

I1P6 5. IlpuoOpereHue ombiTa NMPUMEHEHUS] OCHOBHBIX METOIOB
HAaY4YHOTI'O IMO3HAaHHA, NCIIOJIb3YEMBIX B OHOJIOTHU: Ha6J'IIO}IeHI/I${

U OIMCAHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3aluu
n TMPOBCACHUA OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHUA
TUIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY HCCIETyEMbIMU
BEeiIn4YnHaMu, 00BSICHEHHS IMOJIYYCHHBIX PE3YIbTATOB
U (QOpMyIUpOBaHMS BBIBOJOB C HCHOJb30BAHUEM HAY4YHBIX




npo0Jem;

- BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJU3UPOBATh 33J1a4y, BBIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- QHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PCIICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JOCTOBEPHOCTbH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MAaTePHAILHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMETh WHTETPUPOBATh 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIIBHUraTh HOBBIC HJICH,
MOJIXOJIbI U PEIICHUS.

npeajaratb OpUIrHHAJIbHBIC

NOHATUM, TEOPUI U 3aKOHOB.

I[IP6 6. CchopMHPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT W  IYKApHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX ~OpPTaHW3MOB, BHJIOB,
OHOreoeH030B U HKOCHCTEM; OCOOCHHOCTH IMPOILIECCOB OOMEHa
BEIIECTB M TIPEBpAICHUS DSHEPTUU B KIETKe, (HOTOCHHTE3A,
IUIACTUYECKOTO W JHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MHUTO3a, MeW03a, OIUIOJOTBOPCHHSI, PAa3BUTUS U PA3MHOKCHHUS,
WHIUBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a

CYIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BHI000pa30BaHUS,
IPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpene OOMTaHUS, BIUSHHS
KOMITIOHCHTOB OKOCHCTEM, AHTPOIIOTCHHBIX H3MEHEHHUH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHochepe.

I[IP6 7. CdopMUPOBAaHHOCTh YMEHHUS MPHUMEHSTHh IMOJIYYCHHbBIE
3HAHUS JUIA OOBSICHEHHS] OMOJIOTHYECKHX IPOLECCOB M SIBICHUH,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

Cc uenbto obecriedeHHss OE30MaCHOCTH CBOErO 370POBbSl U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 30pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHue HEOOXOIMMOCTH WCIOIB30BAHUS JTOCTHKECHHN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palOHAJILHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHUsS pelaTb OHOJIOTHYECKHE
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMbI CKPETIUBAHHS

JUIs pasHbIX TUIIOB HAcCJEIOBaHUS IPHU3HAKOB Y OPIraHU3MOB,
COCTABIISAATH CXEMBI MEPEHOCA BEMIECTB M SHEPTUH B IKOCHCTEMaX
(uenu MUTaHMS, MUIIEBbIE CETH).

IIP6 9. CdopMHUpOBAaHHOCTh YMEHHHA KPUTHYECCKH OICHUBATH
uHpoOpMalMI0  OMOJIOTUYECKOTO  COJEPKaHMsl, BKJIHOYAOLIYIO
TICEB/IOHAYYHBIC 3HAHHUS W3 PA3IUYHBIX HCTOYHHKOB (CpEACTBa

MaccoBO HMH(OpPMALMU, HAYYHO-TIONYJSIPHBIE MaTepUabl);
HUHTEPIPETUPOBATH THYECKUE ACTEeKTHI COBPEMEHHBIX
UCCIICIOBAaHUM B OMOJIOTMH, MEIMIMHE, OHOTEXHOJOTHH;




paccMarpuBaTh  TIJI00aJbHBIE  JKOJIOTHYECKHE
COBPEMEHHOCTH, (OpPMHUPOBATH IO
COOCTBCHHYO MO3HIIHIO.

IMIP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
IMCbMCHHBIE W YCTHBIC COOOIICHUS HAa OCHOBE OHOJOTMYECKOM
UHpOpPMAIlMM W3  HECKOJBKHX  WCTOYHHKOB,  T'PAMOTHO
MCII0JIb30BATh MOHATHIHBIN anmapar OMOJIOTHH.

POOJIEMBI
OTHONIICHUIO K HHUM

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
CpeJ/ICTBa MOUCKA,
aHaju3a

Y UHTEPIPETALNH
uHpOpMaLUn

1 nH(OOPMAIMOHHBIC
TEXHOJIOTHH IS
BBIIOJIHEHMS 3434

JInuyHOCTHBIE pe3y/bTaThbl JOJKHbI OTPAKaTh B YACTH:
LEHHOCTH HAYYHOI'0 IIO3HAHMS

-c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAayKW U OOLIECTBEHHOU
IPAKTUKK,  OCHOBAaHHOIO  Ha  JAHalore  KYyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MmecTa
B IIOJIUKYJIBTYPHOM MHDE.

MeTanpeaMeTHble pe3yJbTaThl J0JKHbBI 0TPAXKATH:
Osgi1aieHHe YHHBEPCAJIBLHBIMU Y4eOHbIMH
N03HABATEJIbHBIMM el CTBHSIMU:

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOIOTHH

B CHCTEME HAYYHOTO 3HaHWs, (YHKIMOHAIBHOH TPaMOTHOCTHU
YeIIOBEKa JJIs PEIICHUS KU3HEHHBIX MPOOIIeM.

I[IP6 7. ChopMHpPOBaHHOCTh yMEHHUS NPUMEHATH TOJYYCHHBIC
3HAHUS I OOBSICHEHHS OMOJIOTHYCCKUX TPOIECCOB U SIBJIICHUH,
JUTSL IPUHSTHS TPAKTHYECKUX PEIICHUH B IIOBCEIHEBHOMN KU3HU

C 1enplo obecrneueHuss OE30MaCHOCTH CBOETO 3JI0POBbS U
3II0POBbsI OKPYXKAIONIMX JIFOJICH, COOIOICHHUS 310pOBOro o0Opasa
YKU3HU, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH MPUPOTHON
cpezie; MOHMMaHUuEe HEOOXOJUMOCTH HCIOJIb30BaHUS JIOCTHIKCHHM

npodeccuoHanbHON | B) paboTa ¢ uHpopManueii: COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH Il paluOHAIBLHOTO
JESATEIIBHOCTH. - BIQJETh  HaBBIKAMH  TOJY4YEeHUS  HUHPOPMALUU | IPUPOJIONIOJIE30BAHMS.

W3  HWCTOYHUKOB  pas3HbIX  TumoB, camoctosTenbHo | [IP6 10. ChopMupoBaHHOCT, YyMEHUW cO3/1aBaTh COOCTBEHHBIE

OCYIIECTBIIATh TIOUCK, aHaJIn3, CHCTEMaTHU3allli0 | MUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OMOJOrMYECKOU

Y UMHTEpIIpEeTaluio HHPOPMAIUN PA3IUYHBIX BUIAOB U GopM | ”HGOpMallMu M3  HECKOJBKMX  HCTOYHUKOB,  I'PaMOTHO

IIPEJICTaBIICHHUS], UCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

- OIIEHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH WH(pOpMaIuH,

€€ COOTBETCTBHE IPaBOBBIM W  MOPAJIBbHO-3THYECKUM

HOpMaM.
OK 04. JIn4HOCTHBIE Pe3yJIbTATHI H0JI2KHbI OTPAKATH B YACTH: I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOOB
OddexTuBHO - LEHHOCTH HAy4yHOTO I[IO3HAaHUSA: OCO3HAHWE IIEHHOCTH | HAYYHOIO MO3HAHMS, UCIIOJIb3yEeMbIX B OMOJOTHH: HAOIIOACHUS U
B3aMMOJECICTBOBATh | HAYYHOM  JAEATEIbHOCTH, TOTOBHOCTb  OCYIIECTBIISATH | ONMCAHHUSA KMBBIX CUCTEM, IIPOLECCOB U ABJICHUM; OPraHU3alUN U
U paboTath MPOEKTHYIO u HCCIIEI0BATENbCKYIO NESTEIbHOCTD | MPOBEICHNUS  OMOJIOIMYECKOTO  JKCIIEPUMEHTA,  BbIIBH)KEHUS
B KOJJIEKTHBE WHAWBUYAJIBHO U B TPYyIIIE. TUIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
U KOMaHie. MertanpeameTHble pe3yJbTaThl J0KHbI OTPAKATH: BEJTMYUHAMU, OOBSICHEHUSI TIOTYYEHHBIX PE3YJIbTaTOB

OsBJaanenue
JACHCTBUSAMMU:

YHuBEpCaJdbHBIMHA KOMMYHUKATHBHBIMHA

u  (QOpMyTUpOBaHHUS BBIBOJOB C HCIOJb30BAHUEM HAYUYHBIX
TIOHSITU, TEOPUN U 3aKOHOB




0) coBMecTHAs1 1eATeIbHOCTD:

- IOHUMAThb U HUCII0JIb30BaTh NPCUMYILICCTBA KOMaHI[HOfI

Y UHIUBUIyaJIbHOU PabOTHI;

- [IPUHUMATH 1EeIIn COBMECTHOU JESITCIIbHOCTH,
OpraHU30BBIBATh M KOOPJAMHUPOBATH JICHCTBHSI.

- II0 €¢ [JOCTH)XKCHUIO: COCTAaBJIATh IIIaH JCHCTBHIA,
pacupenensiaTb poJad € YYETOM MHEHHUW YYaCTHUKOB
00CYXKJIaTh Pe3yIbTaThl COBMECTHOM PabOTHI.

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUS

00 U3MeHEeHUHn
KJIMMATa, IPUHIIATIBI
OepexIIMBOrO
IIPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B YUpE3BbIYAITHBIX
CHUTYyaIIHsIX.

JIn4HOCTHBIE pe3yabTaThl J0JLKHbI OTPAXKATH B YACTH:
IKOJIOTHYECKOTr0 BOCIIMTAHUSA:

- c(hOpMUPOBAHHOCTH 3KOJIOTUYECKOU KYJIbTYpHI,
MMOHUMaHUE BIMUSHUS COLMATbHO-IPKOHOMHYECKHUX MPOLIECCOB
Ha COCTOSIHHE IIPUPOIHOM;

U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHHE  JIEUCTBUH B
OKpY’Kalollled cpe/ie Ha OCHOBE 3HAHMS LEJell yCTOMYUBOIO
pa3BUTHS YEIOBEYECTBA;

- AKTUBHOE HENPUATHE JCHUCTBUH,
OKpYKarolllei cpere;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
DKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX JEHCTBHM,
peaoTBpaliaTh UX;

- pacmMpeHue OmbITa
HaIpaBJIE€HHOCTH.
MeTtanpeameTHbie pe3yJabTaThbl JOJKHbI OTPAKATD:
OBiaseHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
NeMCTBUAMMU:

0) coBMecTHas 1eSITeJIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHJIHOU
Y MHAUBHUIYaJTLHON pabOTHI;

MNPUHOCAIINX BpCA

JIESITEILHOCTH  DKOJIOTHYSCKOM

- HpI/IHI/IMaTI) e COBMGCTHOf/i JACATCIIBHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JEUCTBUSA
M0 €€ JOCTIOKCHHIO: COCTaBISITh INIaH  JICHCTBHIA,

[TP6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO MTO3HAHUS, UCIIOJIb3YeMbIX B OMOJIOTHH: HAOIIOICHUS

U OIUCAHMS KUBBIX CHCTEM, ITPOLIECCOB U SIBJICHUI; OpraHu3aluu
U TPOBEACHUS OMOJOTMYECKOTO JKCICPUMEHTA, BBIIBUKCHHUS

THUIIOTE3, BbIABJICHUA 3aBUCHUMOCTH MCXKAY HCCICAYCMBIMHU
BCIIMYHMHAMU, 00BSICHEHUS MOJIYYCHHBIX PE3YIbTATOB u
Q)OPMYJ'II/IPOBEIHI/ISI BBIBOAOB C HUCIIOJIBb30BaHHUECM HAay4YHBbIX

IIOHATUM, TEOPUH U 3aKOHOB.

I1P6 6. CchopMupOBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NpU3HAKH  BUPYCOB, KJIETOK  TPOKAPHOT M  JYKAPHOT;
OJTHOKJIETOYHBIX M  MHOTOKJIETOYHBIX OpraHM3MOB, BH/[IOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TMPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
IJIaCTUYECKOTO M DHEPreTMYecKOro OoOMeHa, XEeMOCHHTE3a,
MHTO3a, MeH03a, OIUIOAOTBOPEHMS, PA3BUTUS U PA3MHOKEHHS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 60pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOro OTOOpa, BUA00Opa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB ~ JKOCHCTEM, AQHTPOIIOTEHHBIX  W3MEHEHHH
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB H
IpeBpalleHre YHeprun B ouocdepe.

I[IP6 7. CdopMUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HaHUS JUIA OOBSACHEHHs] OMOJIOTMYECKUX IMPOIECCOB U SIBICHUH,
JUTSL TIPUHSTHS TIPAKTHYECKUX PEHICHUH B ITOBCEIHEBHOW YKH3HU
c 1enplo oOecreyeHHs O€30MaCHOCTH CBOEro 370pOBbI U
3I0POBBSI OKPYKAIOIIUX JIFOJACH, COONIFOACHHS 370pOBOTO 00Opasa




pacnpeneniaTb poild € yY4EeTOM MHEHHH YYaCTHUKOB | )KM3HHU, HOPM IT'PaMOTHOT'O IIOBEIEHUS B OKPY’KAIOLIEH IPUPOIHOM
00CyXJ1aTh pe3y/bTaTbl COBMECTHOU PabOTBHI. cpeze; MOHMMaHUue HEOOXOIMMOCTH MCIOIb30BAHUS JTOCTHKECHHUN
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH Ul palMOHAIBHOTO

IIPUPOAONOJIB30BaHUS.
IIK 1.1. Osgiaienue YHHBepPCAJbHBIMU yueOHbIMH | BpIno/iHeHHe pa3IMYHBIX BHIOB PpadorT ¢ IPUMEHEHHEM
ITogroraBnuBark M03HABATEJIbHBIMU JAEeHCTBUAMM: IIOJIyYEHHBIX 3HAHUM I NPUHATUSA NPAKTUYECKUX DELICHUN B
pabouee MecTo, 0) 0azoBbIe HCCIeA0BaTEIbCKUE 1eliCTBHS: npohecCHOHANBHOM ~ JESTeNIbHOCTH € IENbl0  0OecreyeHus
o0opynoBaHue, -CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY HOHUCKY | 0€30IacHOCTH CBOETO 370POBbS U 30POBBS OKPYKAIOIIUX JIFOACH,

CBIPbE, UCXOIHBIC
MaTepuabl s
00pabOTKH CHIPHS,
MIPUTOTOBJICHHS
nonypabpukaToB B
COOTBETCTBUHU C
UHCTPYKLHUSAMU H
periaMeHTaMu.
IK 1.2.
Ocy1iecTBIsITh
00paboTky,

MOATrOTOBKY OBOIIIEH,

rpubOB, phIOHI,
HEPHIOHOTO BOJIHOTO
CBIpbsI, Msica,
JIOMAaINTHEH TITHIIHI,
JIMYH, KPOJIUKA.
MK 2.1.
[ToaroraBnuBath
pabouee MecTo,
00opyoBaHue,
CBIPbE, UCXOTHBIC
MaTepHabl s
IPUTOTOBIICHHS
ropsiuux 0o,
KYJUHAPHBIX

MCTOOB PCHICHUA IPAKTHYCCKUX 3ajady,
PAa3INYHBIX METOJ0B ITO3HAHUA,
-OLI€CHKAa HOBbLIX CHTyaHHﬁ, OLICHKAa HpI/IO6p€TeHHOFO OIIbITA.

IIPUMCHCHHUIO

coONIoAeHUsT 370pOBOrO0 00paza >KM3HHM, HOPM TI'PaMOTHOTO
MOBEJICHUSI B OKpYXKalOUIEd MPUPOAHON cCpene; MNOHUMAHUE
HEOOXOJUMOCTH  HUCHOJb30BaHUS JOCTH)KEHUHA COBPEMEHHOMU
Ouosoruu u OMOTEXHOJIOTHI TSt paLMOHAIBHOTO
IPUPOJOTNIOIB30BAHMS.




U3JICIHIA, 3aKYCOK
pa3zHooOpa3zHoro
aCCOPTHMEHTA B
COOTBETCTBUHU C
UHCTPYKIHUSAMU U
periaMeHTaMH.
[1K 3.1.
ITonroraBnuBaTh
pabouee mMecTo,
obopyioBaHue,
CBIPBE, UCXOJIHBIC
MaTepUabl s
[PUTOTOBIICHUS
XOJIOJHBIX OO,
KYJIMHAPHBIX
W3EJHUH, 3aKyCOK B
COOTBETCTBUHU C
WHCTPYKIIUSIMU U
periaMeHTaMH.
[1IK 4.1.
IloarorasmuBaTh
pabouee MecTo,
obopyioBaHue,
CBIPBE, UCXOIHBIE
MaTepUabl JJIs
MPUTOTOBIICHUS
XOJIOJTHBIX U
TOPSYHX CITAIKHX
0J1r011, TeCepTOB,
HATTUTKOB
pa3zHoo0pa3HOro
ACCOPTHMEHTA B
COOTBETCTBUH C
WHCTPYKITUSIMU U
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periiaMeHTaMHu.
MK 5.1.
[ToaroraBnuBath
pabouee MecTo
KOHJIUTEpA,
o0opyioBaHueE,
WHBEHTAPb,
KOHJIUTEPCKOE
CBIPbE, UCXOIHBIC
MaTepHaisl K pabore
B COOTBETCTBHH C
UHCTPYKLUSAMU U
periiaMeHTaMHu.
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2. CTpykTypa U coJep:kaHue 00111e00pa30BaATENbHOI THCIUNIUHBI

2.1. O0beM QUCHUILIMHBI ¥ BUAbI Y4e0HO# padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
B T.4.

TEOPETUYECKUE 3aHATHS 45
MPAKTUYECKHUE 3aHATUS 19
J1a00paTOPHBIE 3aHITHS 6
OcHOBHOe cojiep:KaHHe 58
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:kaHMe (coep:KkaHue 12
MPUKJIAJTHOT0 MOYJIA)

IIpomexyTounas arrecrauus (IuddepeHIIPOBaHHBIN 3a4ET) 2

12




2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

®opmupyembie
HaumeHnoBanue Coaepixanue yueOHOro MaTtepuasa (0CHOBHOe U NpodgecCHOHAJIBHO OPHEeHTHPOBaHHoe), | O0bem KOMITETCHIIHH
pa3iesioB U TeM JIa00pATOPHBIE U NPAKTHYECKUE 3AHATHS, IPUKJIAJTHON 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. Coaep:xkaHue yueOHOro MaTepuaJa 2
Buosorus buonorus — Hayka o xuBoi npupoae. CBs3u OHOJIOTHU ¢ OOIECTBEHHBIMH, TEXHHUECKUMH U
B CHCTEMe HaYK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puiocodueit, penurueit, STUKON, 3CTETUKOM U MPaBoOM.
Oo0masn Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepPUCTHKA OMOJIOTMYECKUX HayK.
JKM3HI MeTopl MO3HAHUA KUBOM NpUPOJbI (HAONIOAEHUE, SKCIIEPUMEHT, ONUCAHHUE, U3MEPEHUE, OK-02
KJ1accu(uKkanus, MOIEIMPOBAaHUE, CTATUCTHUECKAst 00pabOTKa 1aHHBIX ).
Kusble cucteMbl (OMOCHCTEMBI) KaK MpeaIMeT u3ydeHust Onosnoruu. OTianuue KUBbIX CUCTEM
OT Heopranuyeckoi npupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpa3ue.
YpoBHU OpraHu3alxx ouocucrem: MOJIEKYJIIPHO-TE€HETHYECKU, KJICTOYHBIH,
OpPraHU3MEHHBIH, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBI (OMO - TEOleHOTHYECKUil),
o6unochepHbIi.
Pazgen 2 XuMuuecKuii cOCTaB U CTPOEHHE KICTKH 10
Tema 2.1. Coaepxanue yueOHOro MaTepuaJia 2
XHMMHYeCKHUi cocTaB | XUMHUYECKUM COCTaB KJIETKU. XHUMHYECKHE AJIEMEHTBI: MaKpOJIEMEHTHI, MUKPOJIEMEHTHI.
KJIeTkH. Bona Bonga um muHepanbpHble BemecTBa. @YHKIMM BOJBI M MHUHEPAIBHBIX BELIECTB B KIIETKE.
U MHHepaJIbHbIe [Tonnepxanue ocMOTHYECKOTO OaaHca.
BeHIECTBA IIpakTHyeckoe 3aHATHE 1
Ne 1 «buonoruueckasi pojb MHUHEpaIbHBIX BEIIECTB B O0ECHEUEHHH >KU3HEAEATEIbHOCTU
OpPraHU3MOB, MTPOSBIIEHUS AUcOaNaHca MUHEPATIbHBIX JIEMEHTOBY.
Tema 2.2. Coaep:xxaHue yueOHOro MaTepuaJa 4
Buonornyecku benxu. CocraB u ctpoeHue 0enkoB. AMUHOKHCIOTE — MOHOMEpHI OenkoB. Hezamenumbie u
BaKHbIE 3aMEHHUMbIE aMUHOKHUCIOThl. AMHHOKHMCIOTHBIM CcOCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
XHMHUYECKHe MOJICKYJIbl (TI€pBUYHAs,, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAsI CTPYKTYpa). XUMHUECKHE OK-01, OK-02,
COeIMHEeHUA cBoiictBa OenkoB. buonormyeckne ¢yHknun OenkoB. DepMeHTHl — OHOJIOTHYECKHE OK-04
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karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUUYHOCTD.
Kodepmentsl. Buramunsl. OTinuus pepMEHTOB OT HEOPraHUYECKUX KaTaIH3aTOPOB.
VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pudbo3a U Je30Kcupubo3a), aucaxapuisl (caxaposa,
JAKTO3a) M TOJHCcaxapubl (Kpaxmall, TJIMKOTeH, IEJUII0JI03a). buomorndeckue QyHKIUH
yraeBonoB. Jlumuael:  Tpurnuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunbHO-
runpopoOHbIe cBoiicTBa. buonormueckue ¢ynkuum smnuaoB. CpaBHEHHE YIJIEBOAOB,
OCJIKOB W JIMIUJIOB KaK HMCTOYHHMKOB 3Hepruu. Hykmemnoswie kuciotel: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKIIEHHOBBIX kucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢byakuun PHK. AT®: ctpoenne u pyHKIuH.

JlaGopaTopHubie 3aHATHsI (Ha BHIGOP NMpenogaBaTeis)

Ne 1 «Omnpenenenue ButamuHa C B NpoAayKTax NUTaHUsS» Wik «OnpeneneHue Halnuyus
KpaxMayia B MpOAYKTax HUTaHUs» WK « uapoguibHO-TUApOoPOOHbIE CBOMCTBA JTUIIHIOB
wm «/3ydeHne KaTaJIMTHYEeCKOW aKTUBHOCTH (EpMEHTOB (Ha MpHMEpe aMWiIa3bl WU
KaTayiazbl)».

Tema 2.3.
CTpykKTypHO-
(pyHxkuuoHaIbHAA
OopraHu3aunus
KJIETOK

Coaep:xaHue yueOHOro MaTepuaJia

I{uTonorus — Hayka o kierke. Kierounas Teopusi — npuMep B3auMoJIeHCTBUS uel u pakToB
B HayYHOM I103HAHUU. MeTo/1bl U3y4eHUs KIETKH.

Knerka kak nenoctHas kuBas cucrema. OOIue NMpU3HAKU KJIETOK: 3aMKHYTas HapyKHas
MeMOpaHa, mosiekyinsl JJHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oelnka.

Tunbl  KkIeToK: dSykapuoTHyeckass U IMpokapuoTHueckas. OCOOEHHOCTH CTPOEHUs
MpOKapuoTUUECKOW KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHYECKON
kJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHON, )KUBOTHON U rpuOHOMN KieTku. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJI€TOYHAsl CTEHKa, TIJMKOKaJIMKC, UX QyHkuuu. Ilnazmarnueckas
MeMOpaHa, ee CBOMcTBa M (PYHKIUH.

Huronnazma u ee opraHouabl. OgHomemOpaHHble opraHouisl kieTku: OIIC, ammapar
l'onbmxu, muzocomsl. [lonyaBTOHOMHBIE OpPraHOMABI KJIETKU: MHUTOXOHJPHH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIApUM W TuiacTuA. Buael mmactun. HememOpaHHbIE OpraHOWIBI
KJIETKH: PUOOCOMBI, KJIETOUHBIA LEHTP, LEHTPUOIU, PECHUYKH, >KIYTUKH. DYHKIUU
OpPraHouJOB KJIETKU. BKitoueHus.

Snpo — perynaropHblii eHTp KieTku. CTpoeHue sijpa: saepHas 000Jiouka, KapuoriazMma,
XPOMAaTHH, SIPHIIIKO. XpOMOCOMBI. TpaHCIIOPT BEUIECTB B KIIETKE.

JlaGopaTopHble 3aHsATHSI (HAa BLIOOP NMpenogaBaTeis)

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHbIE, TPHUObI) U KJIETOYHbIE BKIIOUEHHUS (Kpaxmall,
KApOTHHOMUIBI, XJIOPOIUIACTBI, XpPOMOIUIACTE)» N «M3ydeHne CTpOEHMs KIETOK PAacTEeHUH,
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’KMBOTHBIX U OaKTEpHil OJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENaparax U UX OIMCAHUE)
i «[IpoHunaeMocts MeMOpaHbl (I1a3MOJIN3, ACTIIIA3MOJIH3))»

Paznea 3. /KuznenessreJLHOCTDL KJICTKU

[ep}

Tema 3.1.
O0OMeH BeliecTB
U NpeBpalieHue
IHEPruM

B KJIETKeE

Conep:xaHue yueOHOro MaTepuaJia

OOmMeH BemiecTB, WM METab0IU3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO mporecca MeTabonuszMa. Poib 3aKoHOB
COXpaHCHHS BEIIECTBA W SHEPrUM B NOHUMAaHMM MeTaboym3ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTpodHBIA. Polb GepMEeHTOB B OOMEHE BEIIECTB U IPEBPAICHUH
sHeprun B Kiertke. DorocuHTe3. CBeToBass M TeMHOBas (a3bl QorocuHTe3a. Peakuuu
¢dorocuntesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUEHHE (HOTOCHHTE3A ISl )KU3HH Ha 3eMiie.
Bnusinue yciioBuit cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €r0 MPOJYKTUBHOCTH Y
KyIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEeMOCHHTE3Hpylrolue OakTepuu. 3HAYEHUE
XEMOCUHTE3a AJIs KU3HU Ha 3emiie.

DOHepreTudyeckuii OOMEH B KJeTKe. PaciiernieHne BemecTB, BbIJCICHHE U aKKyMYJIHPOBAaHUE
SHEPrHU B KJIETKE. DTallbl HEPreTHYecKoro oOMeHa. [nmkonu3. BpokeHue u ero BHIBL
Kucnoponnoe okucnenue, wim KietoyHoe asixanue. OxucnurensHoe (pocdopummupoBanme.
D PeKTUBHOCTD HIHEPTETHUECKOr0 OOMEHa

Tema 3.2.
Buocunres 0eka

Coaep:xaHue yueOHOro MaTepuaJia

Peakuuu wMatpuunHoro cuHTe3a. [eHetmueckas wuHpopmanus u JHK. Peanmuzamnus
reHeTUYeCKOo nHpopMauu B KieTke. [ 'eHeTnueckuii Ko U ero cBoicTa. TpaHcKpunuus —
matpuunblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. OTambl TpaHCIALUH.
KoaupoBanue amuaokuciaor. Poss pubocom B OuocuHTeE3e O€mKa.

IIpakTHYecKoe 3aHATHE

Ne 2 «Pemenue 3ala4 Ha ONIPCACICHUC ITOCIICAOBATCIIBHOCTU HYKJICOTHIOB).

Tema 3.3.
Bupycsi

ConepxaHue y4eGHOro MaTepuaJjia

Hexnerounsle ¢popmbl ku3Hu — BUpYchl. Mcropust oTkpbiTus BupycoB (/1. U. MBanoBCKkwMif).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunuta yenoseka (BUY)
— Bo30yautens CIIM/a. [IpodunakTtuka pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

OK-01, OK-02,
OK-04

Paznen 4. PazMHokeHHe M MHIMBH/YaJIbHOE PAa3BUTHE OPTaHU3MOB

Tema 4.1.
KU3HEeHHBIN UK
KJIETKH

Coaep:xanue yueOHOro MaTepuaJia

Knerounslii 1MKI, WIM KU3HEHHBIA LUK KieTku. MHtepdaza um muto3. Ilpomecchl,
npoTekaromue B uHTepdaze. Permmkanus — peakuus marpuunoro cunresa JJHK. Ctpoenue

OK-01, OK-02,
OK-04
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XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuOTHM. JIUTIIIOUIHBIN U TalIOWIHBIA XPOMOCOMHBIE
HaOopel. Xpomaruiel. lluTOnOrMYeckre OCHOBBI PAa3MHOXKEHUS W HWHAWBHIYaTHLHOTO
pazButus opraHusmoB. Jlemenue kierku — wmuTo3. Cramum wMmuTosza. Ilpomeccsl,
MPOUCXOASANIME Ha Pa3HBIX CTaAMSIX MHUTO3a. DBHOJIOrMYECKHMH CMBICT  MHTO3a.
IIporpamMmmupyemas rubesnb KJIETKH — aloMnTo3.

Tema 4.2. Coaeprxanue yueOHOIro MaTepuaJa 2
®opmbI ®opMbl pa3sMHOXKEHUS OPraHU3MOB: Oecrosioe U 1ojaoBoe. Buapl 0ecnonaoro pa3MHOKEHUS:
Pa3MHOKeHHUS JIeTICHHE HAJBOE U MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
OpPraHM3MoOB pasMHOXeHHe. VICKyCCTBEHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUEHHE IS CEJICKIUH.
[TonoBoe pa3smMHOXKEHHE, ero oTm4us ot Oecnonoro. Meito3. Cranuu meiiosa. IIpoueccsl,
IpoucxoJsue Ha craausx Mmeios3a. IloBepeHune xpomocom B Meioze. Kpoccunrosep.
Bronornveckuii cMbICHT U 3HaUeHHE MeHo3a. ['ameTrorene3 — mporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK y KUBOTHBIX. [loyioBBIE JK€e3bl: CEMEHHUKU U siMuHUKU. OOpa3oBaHHe U pa3BUTHE
MIOJIOBBIX KJIETOK — TaMeT (CHepMaTo30ui, SIMIEKJIeTKa) — CIEepPMAaTOreHe3 U OOIrEHES.
Oco6eHHOCTH CTPOEHUS SIMLIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. IlapreHorenes.
Tema 4.3. Coaep:xaHue yueOHOro MaTepuaJia 2
NuauBuayanabHoe NuauBuayanbHoe pa3Butue (OHTOreHe3). DMOpHOHaIbHOE pa3BUTHE (3MOpHOreHes3). DTarbl
pa3BuTHE SMOPHOHAIILHOTO PAa3BUTUSl Yy [IO3BOHOYHBIX JKHBOTHBIX: JpOOJICHHE, TacTpyJsnus,
OPraHU3MOB opraHorere3. IlocTamOpuoHanbHOe paszBuTHe. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (IMuMHOYHOe). BiusHue cpenpsl Ha pa3BUTHE OPraHU3MOB; (HAKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKJEHHbIE ypoJcTBAa. PocT u pa3Buthe pacteHuidl. OHTOreHes3
[[BETKOBOT'O paCTEHUS: IBOWHOE OIUIOOTBOPEHUE, CTPOCHHUE CEMEHH, CTaANH Pa3BUTHS.
IIpakTnyeckne 3aHATHA 1
Ne 3 «MHdpexonHbIe 3a001€BaHUS U SIHIEMUH B UCTOPUU YEJIOBEYECTBAY.
No 4 «Baxknunanus kak npoduaakTuka HHHEKITMOHHBIX 3a00JICBAaHUIN.
Pa3nes 5. HacsieicTBeHHOCTh M MK3MEHYMBOCTh OPraHU3MOB 10
Tema 5.1. Coaepxanue y4eOHOro MaTepuaa 4
3aKkoHOMepHOCTH [Ipenmer u 3amaun reHETUKHA. POITb MUTONOTHM W AMOPHOJIOTHY B CTAHOBIICHHUH TE€HETHKH.
HacJIeI0BaHUS Bkiag poccuiickux M 3apyOeHBIX YUEHBIX B Pa3BUTHE TE€HETHKH. METOIbl T'€HETHUKH

(rubpugonornyeckuii, LUTOTEHETHYECKUH, MOJEeKyJIsapHO-reHeTuueckuil). (OCHOBHBIE
TECHETUYECKUE NTOHATHUSA. | eHeTHuecKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIUBaHUM.
3aKOHOMEPHOCTH  HAclleZIOBaHHUsS  MPU3HAKOB,  ycTaHOBJIeHHble [.  Menaenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH eIWHO0Opa3usi THOPUAOB IEPBOTO IMOKOJCHHUS.
[IpaBuino moMuHMpOBaHWs. 3aKOH PACHICIUICHUS MPU3HAKOB. [ MIOTE3a YHCTOTHI TaMeET.

OK-01, OK-02,
OK-04
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IlonHoe u HemoJHOE JAOMHUHHUPOBAHUC. ,)_—[I/II‘I/I6pI/I,Z[HOG CKpCIIMBaHUC. 3aKOH HE3aBHCHMOI'O
HacCJICAOBaHHA IIPHU3HAKOB. ]_II/ITOFGHGTI/IIIGCKI/IC OCHOBBI I[I/II‘I/I6pI/I£[HOI‘O CKpCHIMBAaHMA.
AHaJ'II/I3I/Ip}IIOIJ_[ee CKpC€IIMBaHUC. Hcnons3oBanue AHAJIIU3UPYIOIICTO CKPCHIMBAHUA JJIA
OMPCACIICHUS I'CHOTHUIIA ocoou.

IIpakTHyeckoe 3aHATHE

Ne 5 Pemenue 3amady Ha OIpENEICHHUE BEPOSTHOCTH BO3HUKHOBEHHMS HACIEICTBEHHBIX
MPU3HAKOB TMPH MOHO-, [JH-, TOJUTHOPHUIAHOM H aHAIM3HUPYIOIIEM CKpPEIIMBaHUH,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIUBAHUSI.

Tema 5.2. Coaep:xkaHue yueOHOro MaTepuaJa
CuenJieHHoe CuemienHoe HacienoBanue mpuszHakoB. PaGora T. Moprana mno cremieHHOMY
HacJIeJ0OBaHUe HACJIEIOBaHUIO TeHOB. HapyiieHue cremieHuss TeHOB B pe3ylbTaTe KPOCCHHTOBEpa.
NPU3HAKOB XpoMOCOMHasi TEOpHsl HACTIEICTBEHHOCTH. | eHeTHYeCKHe KapThl.
I'enetuka momna. XpoMOCOMHOE ompefeNieHue Moja. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
TI'omorameTHsie n rereporaMCeTHbIC OPraHU3MBbl. HaCJIGZIOBaHI/Ie IMPU3HAKOB, CHCIVICHHBIX C
TIOJIOM.
IIpakTHyeckoe 3aHATHE
Ne 6 Pemenwe 3amau Ha ompeneleHHE BEPOSTHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMpHU CLEIJICHHOM HACIEJAOBAaHUHU, COCTABJICEHWE TE€HOTHIIMYECKUX CXEM
CKpEIIMBaHUA.
Tema 5.3. Conepxanue yueOHOro MaTepuasa
3aKOHOMEPHOCTH N3MeHunBOCTh. BUIbI H”3MEHYMBOCTH: HEHACJIEACTBEHHAS U HAcJeICTBEHHAs. Ponb cpenbl B
U3MEHYHUBOCTH HEHACJIEJICTBEHHOW H3MEHUYUBOCTH. XapaKTePUCTUKA MOAU(PHUKAIMOHHON H3MEHYHUBOCTH.

BaprannonHbIN psax v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KoinuectBeHHbIE
U KayeCTBEHHbIE MNpHU3HAKM U MX HopMma peakuud. CBoiicTBa MOJU(PHUKAIIMOHHON
U3MEHYUBOCTH.

HacnenctBeHHas, miM TreHOTMNUYECKas W3MEHYMBOCTb. KomMOWHATMBHas W3MEHYHBOCTb.
Meiio3 u mMOJIOBOM mpoliecc — OCHOBAa KOMOWHATMBHOM H3MEHYMBOCTU. MyTanmoHHas
n3MeH4nBOCTh. Kiaccudukaruss Myranuii: TeHHble, XpOMOCOMHBIE, TeéHOMHBIe. YacTtoTa u
MPUYMHBI MyTalluid. MyTareHHble (aKkTophl.

3aKoH TOMOJIOTUYECKUX psAOB B HACJIEACTBEHHON U3MEHYUBOCTH
H. 1. BaBwiosa.

IIpakTHYecKoe 3aHATHE

No 7 PemeHne 3amad Ha ONpeIETICHHE BEPOSTHOCTH BO3HUKHOBEHHMS HACIEICTBEHHBIX
MIPU3HAKOB NPH PA3JIMYHBIX TUIAX B3aMMOJICWCTBHS T'€HOB, COCTABJICHHE T'€HOTHUITUYECKHX
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CXEM CKpEIIMBaHU.

Tema 5.4.
I'eneTnka 4yejioBeKa

Conep:xaHue yueOHOro MaTepuasa

I'eneruxka wyenoBeka. Kapuotun uyenoBeka. OCHOBHBbIE METOJbI TEHETUKH YEJIOBEKa:
TCHEAJIOTUYCCKUH, OJNU3HEIOBBINA, [UTOTCHETUYCCKHUA, OWOXUMHUYECKUH, MOJIEKYISIPHO-
reHeTndeckuii. COBpeMEHHOE OIpEeeHUE TeHOTHUIA: MOJHOI€HOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHUE, B TOM uucie ¢ noMoibio [11[P-ananu3a. HacnencTBennbie 3a001eBaHMs
YeJIOBEKa: TEHHbIC OO0Jie3HW, OOJIE3HM ¢ HACJICACTBEHHOW MPEapaciioioKeHHOCTHIO,
XpoMocoMHBIe Ooiyie3Hn. CoMaTHYeCKHe W TeHepaTUBHBIE MyTanuu. CTBOJIOBBIC KIIETKH.
[IpuHnuner  370poBOTO  OOpa3a JKU3HU, JHATHOCTUKH, TPOPUIAKTHKH W JICUCHHS
FEHETUYECKUX  Oomne3Hel.  MemuKO-TeHEeTHYeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAUYCHHE
MEIUIIMHCKOM TCEHETUKH B TPEIOTBPAIICHHH W JICUCHWH TEHETHYECKUX 3a00sIeBaHUi
YyeJioBeKa.

IIpakTH4yeckoe 3aHsATHE

Ne 8 «CocTtaBneHue 1 aHaiau3 poAOCIOBHBIX YEJIOBEKAY.

Pa3gen 6. DBoJIIOIHOH

Has1 OHoJIOrus

Tema 6.1.
IBOJIIOIMOHHAS
Teopus

H ee MecTo

B OmoJsiornm

Coaep:xaHue y4eOHOro MaTepHuaJia

[IpeanochuIKu BOSHUKHOBEHHUS YBOIIOIIMOHHON TEOpUH. DBOJIOIMOHHASI TEOPUSI U €€ MECTO
B Ouonoruu. BrusHHE SBONIOIMOHHON TEOPUHM Ha pa3BUTHE OMONOTHMM U JIPYTHX HayK.
CaunerenbcTBa 3BoNMONMH. [laneoHTonornuecKkre: mocaea0BaTeabHOCTh MOSBICHUS BUIOB B
MaJeOHTOIOTUYECKOM JIeTONUCH, TepexonHbie Gopmbl. buoreorpaduueckue: CXOACTBO H
paznuuue ¢ayH U GJIop MATEPUKOB U OCTPOBOB. DMOPHOIOTHYECKUE: CXOJICTBA U PA3THUMS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTUYHBbIC, pPYAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex
YKUBBIX OPTaHU3MOB.

OpomonronHast Teopus Y. JlapunHa. IIpeamnochbuUlKu BO3HUKHOBEHHS JIapBHUHHU3MA.
JIBroKymue Cuiabl DBOJMIONUU BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXEHUE TpHU
OTPAaHUYEHHOCTH PECYpPCOB, Heolpeneia¢HHas M3MEHUHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Tema 6.2.
Muxpo3Boaonus

Coaep:xanue yueOHOro MaTepuaJia

Cunrernueckast teopust 3Boitonuu (CTD) u e€ ocHOBHbIE MOJOKEHUSA. MUKPOIBOIIOIHSL.
[Tomynsanus Kak equHUIA BUJIA U 3BOJIIOLUH.

JiBwoxynye cuibl ((akToOpbl)3BOJIIONUU BHJIOB B mpupoje. MyTalnMoHHBIH mpolecc U

OK-01, OK-02,
OK-04
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KOMOMHATHBHAs M3MEHUUBOCTh. [lomynsuuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanusa. EctectBeHHbIi oTOOp — HampaBistomuid dakrop sBomoruu.  Dopmbl
€CTeCTBEHHOro o0TOopa. IIpucrnoco6ieHHOCTh OpraHU3MOB Kak pe3ylbTaT 3SBOJIIOLUU.
[Tpumepsl npHCcTIOCOONEHU y OpraHu3MoB. ApoMopdo3bl M HaMOaganTanuu. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE pOpMBI BUA00OPa30BaHus: reorpaduueckoe,
JKOJIOTMYECKOE.

Tema 6.3.
MaxpodBoaonus

Copep:kaHnue y4eOHOTro MaTepuaa

MakpoosBomironust. PopMbl  3BONIOLMHU:  (UIETHYECKAs,, TUBEPreHTHAs, KOHBEPreHTHas,
napauesnbHasi. HeoOpaTuMocTh 3BOTIOLHH.

IIpakTHyeckoe 3aHsATHE (Ha BLIOOP NMpenoaaBaTeis)

Ne 9 «CpaBHeHue BHIIOB 1O MOpPQOJIOTHUYECKOMY KpuTepuwoy» win «Omnucanue
MPHUCIIOCOOJICHHOCTH OpPTaHN3Ma U €€ OTHOCHTEIBHOTO XapaKTepay.

Pa3jnen 7. Bo3HuKHOBeHHE H pa3BUTHE )KU3HHM HA 3emuie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Coaep:xanue y4eOHOIro MaTepHuaJia

JloHay4yHble NPENCTABICHUS O 3apOXKACHUM KM3HU. HaydHble runore3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emiie: abuoreHes3 M MaHcnepMus. XuMuueckas 3Bositolus. AOMOTreHHbIN CUHTe3
OPraHMYECKHUX BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKON »BoJIrOnMK. HavanpHble 3Tanbl Omolsiormdeckoi »sposronuu. [ umnoreza PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IMPOTOKJIETKH. llepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM U nepuogam. Karapxeit. Apxeiickas U IpoTepOo30iMcKas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUN, OpPJOBUKCKHMH, CHUIYpPUHCKHUH,
JI€BOHCKHM, KAMEHHOYTOJIbHBIA, IEpMCKHM. Me3030icKas spa U €€ MepHobl: TPUACOBBIN,
IOpcKkuid, MenoBod. KaliHo3olickass spa M €€ IEepuoAbl: MAaJIeOrcHOBBIM, HEOI€HOBBIH,
AHTPONOT€HOBBI.

Tema 7.2.
Cucrema
OpPraHu4yecKoro
Mupa.
IIpoucxoxnenue
yeJa0BeKa —
aHTpoOMNoreHe3

Coaep:xaHue yueOHOro MaTepuaJia

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe HBOJOUMU. OCHOBHBIE CHCTEMATHUYECKHE
Ipynnsl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOTMYecKHX IpoueccoB. OCHOBHBIE
STambl SBOJIIOIMHM PACTUTENIBHOTO W KUBOTHOTO Mupa. Apomopdo3bl Yy pacTeHUH Hu
XKUBOTHBIX. [TosiBIIEHNE, pacBET U BBIMUPAHKE IPYII KUBBIX OPraHU3MOB.

DOBonironUsl  4enoBeKa. AHTpPOMOJOrus Kak Hayka. Pa3Buthe mnpejacTaBieHUl o
IIPOUCXOXKACHUN uelloBeKa. Meroabl u3ydeHMsl aHTpornoreHe3a. (CXoIcTBa M pas3iauyuMs
yeloBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe IOJIOKEHHE 4YeloBeKa. JIBWKylue CHIIbl
(paxtopsl) anTponoreneza. HacnencTBeHHas HM3MEHYMBOCTh M €CTECTBEHHBIM OTOOD.

OK-01, OK-02,
OK-04
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OO61ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TPYy/la, MBIIJICHUE, PEYb.

Tema 7.3. Copepxanne yaeOHOro MaTepuana 2
OcHoBHbBIE cTAaAUH OCHOBHBIE CTaJUM M BETBU 3BOJIIOLMU YEJIOBEKA: ABCTPAIONMTEKH, YeNOBEeK yMebl,
IBOJIIOIHMH YeI0BeKka | YenoBek NnpsaMoxondmui, YeroBek HeaHAEPTANbCKUM, UenoBEK pa3syMHBI COBPEMEHHOTO
tuna. Haxonku uckomnaembIx OCTaHKOB, BpeMs CYIIECTBOBaHMS, 00JIaCTh PaclpOCTPAHEHMUS,
00BEM TOJIOBHOT'O MO3Tra, 00pa3 KU3HHU, OPYAHS.
Yenoseueckue pacel. OCHOBHBIE OOJIBIIME pachl: €BpONEOUAHAs (eBpasuiickas), Herpo-
aBCTpaJoujHas (SKBaTOpHalbHAs), MOHIOJIOMAHAA (a3uaTcKo-aMepuKaHckas). UYepTsl
IIPUCIIOCOOJIEHHOCTH IPEJICTABUTENIEH YEIOBEUECKUX pac K YCIOBHAM CYIIECTBOBAHUS.
EnnncTBO venoBeueckux pac. Kpuruka pacusma.
IpakTryeckoe 3ausiTie (Ha BLIOOP MPenoaaBaTeis) 1
Ne 10 «Bpems u mytu pacceneHusi yeinoBeka mno miuaHere» uinu «lIpucnocoOneHHOCTH
YeJI0BEKa K pa3HbIM YCIOBUAM cpefbl. BiusHue reorpaduyeckoit cpesibl Ha MOP(OIOTHIO U
(DU3HOJIOTHIO YEJIOBEKAY.
Pa3nes 8. Opranu3mbl M OKpYy:Kaoumas cpeia 4
Tema 8.1. Coaep:xanue y4eOHOro MaTepHuaJia 2
JIKOJIOTUSA DKoJorus Kak HayKa. 3a/laqd ¥ pa3/ieibl 9KOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEOBaHUI.
Kak Hayka. Cpenbl DKOJIOTHYECKOe MHPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeabl OOUTaHUS OpraHU3MOB!
JKH3HH. BOJHAs, HA3€MHO-BO3/YIlHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHAasA. OKOJOTHYECKHE
JKOJIOTHYECKHe ¢dakTopsl. Knaccudukamust sKonorndeckux (akTopoB: aOMOTHUECKHE, OMOTHUECKUE WU
(paxTopsl aHTpornioreHHsle. JlelicTBUE SKOJOrMYecKUX (aKTOpOB Ha OpraHu3Mbl.AOMOTHYECKHE
¢bakTopsl: CBET, TeMIeparypa, BiaxxHocts. dotonepuoausm. [IpucrnocobieHust opraHn3MoB
K JAeicTBUI0O abuoTHMYecKuX (axTopoB. buonornyeckue putmbl. buotnueckue QaxTopsl. OK-01, OK-02,
Bunsl  OuoTHMUeCKHMX  B3aMMOJAEHCTBHM: KOHKYpEHIMs, XuIIHHYecTBO. Ilapazutusm, OK-04, OK-07
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIN3M, HEUTpaIu3M.
3HayeHne OMOTMYECKUX B3aMMOJIEHCTBHUH Ui CYIIECTBOBAHMS OPraHHW3MOB B MPUPOAHBIX
coo0lIecTBax.
Tema 8.2. Coaepxanue yueOHOro MaTepuaa 2
JKOJIOTHYECKHUE DKOJIOTHYECKHE XapaKTEepUCTUKH monyasiuuud. OCHOBHBIE TOKa3aTead  MOIYJISIINU:
XapaKTepUCTUKH YHUCJIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTh, CMEPTHOCTh, NPUPOCT, MUrpauusd. JMHamuka
NonyJasiuu YHCJIEHHOCTH MOMYJISIIMY U €€ PeryJIsiusl.
IpakTHyecKoe 3aHATHE 1

No 11 «Ilomcu€rt MIOTHOCTH MOMYJISIUAN pa3HbIX BUJOB PACTEHHI»
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Pasgen 9. Coo01iecTBa U IK0JI0IrHYECKHE CUCTEMbI

Tema 9.1. Coaep:xkaHue yueOHOro MaTepuaja

Coo0mecTBa Coo0OmiectBo  opramm3moB  —  OuoneHo3.  CTpykTypsl ~ OWOIIEHO3a:  BHUOBaf,

OPraHM3MoOB, MIPOCTpaHCTBEeHHAdA, Tpodudeckas (rnuiienas). Buabi-nomuHantsl. CBA31 B OMOLIEHO3E.

IKOCUCTEMbI DKoJoruveckre cuctemMbl (dKocucteMbl). lloHsTHe 00 »KOcHUCcTeMe W OHOreoIeHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMbI: MPOJYLEHTbI, KOHCYMEHTHI, PEAYLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPTUM B dKOcHcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [IuimeBbie nenu u cetu. OCHOBHBIE TMOKa3aTeNd HKOCHCTEMBbI: Ouomacca,
OPOAYKIUS. DKOJOTHUECKUE MUPAMHUIBL MPOAYKIHH, YHCICHHOCTH, Onomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYHBOCTD, caMoperynsanus, pazsutue. Cykieccus.

Tema 9.2. Coaep:xaHue yueOHOro MaTepuaJia

IIpupoaubie [Ipupoanbie HSKOCHUCTEMBI. DKOCHUCTEMBI peK U 03€p. ODKOocUCTeMa XBOWHOTO WM

IKOCUCTEMbI ITUPOKOJIMCTBEHHOTO jeca. AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpO3KOCHCTEMBI.
YpboskocucreMbl. buonornueckoe U XO3SMCTBEHHOE 3HAYEHHE AarpodKOCHCTEM U
yp6o3kocucteM. bropa3zHooOpa3ue kak (GakTop YCTOMUMBOCTH SKOocUcTeM. CoxpaHeHHE
OHMOJIOrMYECKOro pa3HooOpasus Ha 3emIie.

Tema 9.3. Coaeprxanue yueOHOIro MaTepuaJa

buocdepa — Yuenue B. . Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa ouocdepsl. XKusoe

rja00aabHast BeuiectBO M ero ¢yHkuuu. OcoOeHHOCTH Ounochepbl Kak TIJI00AaTbHOM HKOCHCTEMBI.

IKOCHCTEMA 3eMJIu

JluHamMuueckoe paBHOBecHEe M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BeuiectB u
OMOreOXMMHUYECKHE LHUKIbI 3JEMEHTOB (yriepojaa, a3zoTa). 30HalIbHOCTh Ouochepsl.
OcHOBHBIE OMOMBI CYIIIH.

Tema 9.4.
Bausinue
AHTPONOIeHHBIX
(¢paxTopoB Ha

onocoepy

IIpodeccuonaiIbHO OPHEHTHPOBAHHOE
MO/1YJIfA)

cojep:kaHue (colep:KaHHe TPHUKJIATHOTO

UYenoseuecTBO B O6uochepe 3emnu. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['modansHbIe
sKosiornueckue mnpobaemsl. CocyliecTBoBaHME NpPUPOAbl U ueroBeuecTBa. CoxpaHeHHE
OuopazHoOOpa3usi Kak OCHOBa ycTOMYMBOCTH Ouocdeprl. OcCHOBa pPalMOHATIBHOTO
VIIpaBJICHUS] TPUPOIHBIMU pecypcaMd W WX HCIOJb30BaHWE. JlOCTIOKEHHsST OHMONOTHH W
OXpaHa MPUPOJIHI.

IIpakTHyeckoe 3ansAaTHE (HA BLIOOP NMpenoaaBaTeisi)

Ne 12 «Otxompl TpOW3BOACTBAaY WU «IKOJOTUYECKUE aCMEKThl MpodeccHOHAIbHON
nesitenpHOCTHY Wi «[Ipodunaktuka mpodeccrnoHanbHbIX 3a0ofieBaHMiy uUin «BrusHue
MTPOU3BOJICTBEHHBIX (PAaKTOPOB HA OPTAaHU3M YEIIOBEKAY.

OK-01, OK-02,
OK-04, OK-07
1IK1.1, IIK 1.2,
1IK 2.1, [IK 3.1,
I1IK 4.1, [IK 5.1
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Tema 9.5.

Bausnue
COIMAJIBHO-
3KO0JOTHYECKHX
(¢akTopoB Ha
310POBbe€ YeJIOBEKA

IpodeccuonanbHo
MOLYJIs1)

OPHEHTHPOBAaHHOE co/iep:kaHue (Colep:KaHWe NPHKJIATHOTO

310pOBbE U €ro cocTaBisAromue. OakTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUAIOIIUE HA
opranusM denoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370POBbE UEIIOBEKA
(27eKTpOMarHUTHBIE I0JIsA, OBITOBAs XHMMHA, W30BITOUHBIC WIYMbl, paguanus U T.IL.).
Ananrtanus opraHu3Ma uenoBeka K (akropam okpyxatomei cpensl. [TpuHImmBI
(bopmupoBaHus 310poBbecOeperaroniero noseaeHus. Guszndeckas akTUBHOCTh M 3JJOPOBBE.
buoxumuueckne acieKThl palliOHAaIbHOTO MUTAHUS.

JlaboparopHble 3aHSATHSA

No 3 «YMcTBeHHast pabOTOCTIOCOOHOCTDY

wm «BinusHue abnotndyeckux (GakTOpoB Ha YETIOBEKa» (B KQUECTBE TPUITEPOB, CHUIKAIOIIUX
paboTOCTIOCOOHOCTh, ~ MCHOJB30BATH  YCIOBUS ~ OCYHIECTBICHHS  MPO(GECCHOHATBLHON
JIeATEILHOCTH: IIIyM, TEMIIepaTypa, Gu3ndecKas Harpys3Ka u T.1.).

Pa3nen 10. Cesiekiiusi OpraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1. Coneprkanne y4eOHOro Marepuasia

Cenexnus Cenexkuus Kak HayKa M IpoLECC. 3apOKICHHUE CENeKUUU U AoMecTukauusa. Yuenue H. H.

KaK HayKa H BaBuiioBa 0 meHTpax MHOrooOpasus M IPOUCXOXKIEHHUS KYJIbTYpHBIX pacTeHMid. LleHTpsl

npouece IIPOUCXOXKACHNUS JOMAIIHUX XUBOTHBIX. CopT, nopona, mramMM. COBpPEMEHHBIE METOJIbI
CEJIKIUN.
MaccoBblif M HMHIUBHIyaJdbHBIH OTOOPHI B CEJNEKIMHU DPACTEHUH U JKUBOTHBIX. OleHKa
IKCTepbepa. bn3kopoACTBEHHOE CKpelrBaHue — HHOpuUauHT. YncTas nuans. CkpenuBanme
yucThIX JUHUHA. [ereposuc, mnm rtubpuaHas cuna. HepoacTBeHHOe CKpellMBaHHE —
ayrOpuaunr. OtnanéHHas rubpuamsanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 u
MIOJIyYEHUE  MOJMUIUIONIOB.  JloCTHMXKEHMS ~ CENEKUMM  pacTeHHi, JKMBOTHBIX W
MHUKPOOPTaHU3MOB.

Tema 10.2. buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAHUA

OcHoBBI pexomOunanTHOU JIHK u Tpancrennsix opranusmoB. Kierounas unxkenepus. Kierounsle

OMOTEeXHOJIOTHH KYJBTYpBI. MuKpoKI0OHaIbHOE pa3MHOKEHUE pacTeHH. Knonuposanue
BBICOKOIIPOIYKTHUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITHYECKHE
npo6semsl. MO — reHeTn4eckr MOJU(PHUIMPOBAHHBIE OPraHU3MBI.

Tema 10.3. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE CoO/ep:KaHHe (CoAepkaHHe MPHKJIATHOIO

Buorexnosorun MOJLyJIs1)

B ’KH3HHU H OcHOBHbBIE HaNpaBJIEHUs] COBPEMEHHON OMOTEXHOJIOTUU B IPOPECCHOHATBHON 1S TeNbHOCTH

npodeccun YeJI0BEKa. Merto b OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHUH. OTHKa

OK-01, OK-02,
OK-04, OK-07
IIK1.1, IIK 1.2,
1IK 2.1, [IK 3.1,
IIK 4.1, [IK 5.1
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OMOTEXHOJIOTMYECKUX M TEeHEeTHYEeCKHX »HKcrnepuMeHToB. [IpaBuma mnoucka W aHanmuza
OMO0dKOJIOTHYECKONW MH(OPMAIMK M3 Pa3JIMYHBIX MCTOYHHKOB (Hay4yHas M y4yeOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBoil nHGopmanuu, cetb IHTEepHET u Apyrue).

HpaKTI/I‘leCKOC 3aHATHEC

No 13 Keiicel Ha aHanu3 WHOOPMAIIMU O HAYYHBIX JTOCTHKEHHUSIX B 00JACTH T€HETHYECKUX
TEXHOJIOTHH, KIIETOUHOW WHKEHEPUH, MMUIIEBBIX OMOTEXHOIOTHIA.

No 14 3ammura keiica: TpenCTaBICHUE PE3YIbTATOB PEIICHUS KEHWCOB (BBICTYIUICHHUE C
MIPE3CHTALINECH ).

Paznen 11. Pemienue K

eiCcOB B 00J1aCTH OHMOTEXHOJIOTHIA

Tema 11.1.1.
BuorexHnosgornmu
B POMBIILIEHHOCTH

IIpodeccuonaibHO OpHEHTHPOBAHHOE cojep:kKaHue (coAep:KaHUe NPHUKJIATHOIO
MO/1YJIfA)

Pa3zButue npoMBbIIITIEHHOM OMOTEXHOJIIOTHH U €€ NMPUMEHEHUE B JKU3HU 4YeIOBEKa, IIOUCK U
aHaJIn3 UH(pOpPMALMK U3 Pa3IMYHbIX MCTOYHUKOB (HaydHas U yuyeOHO-Hay4dHas JUTepaTypa,
cpeAcTBa MaccoBoi MHpoOpMaluu, cetb IHTepHeT u apyrue).

HpaRanecmle 3aHATHUSA

Ne 15 Keiicel Ha aHanu3 wHGOpPMAIMKA O PA3BUTUU MPOMBIIUICHHONH OMOTEXHOIOTHH (IO
MUHU-TPYIIIaM).
Ne 16 3ammra kelica: mpencTaBleHHE pe3yJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTALNEN ).

Tema 11.1.2. IIpodeccnoHabHO OPHUEHTHPOBAHHOE COAep:xkaHMe (coAep:kaHMe NPUKJIATHOTO
ConunanbHo- MO/LYJIst)
ITHYECKHE ACMEKTbl | DTHYECKHE acleKThbl pa3BUTHs OMOTEXHOJIOTUN U IPUMEHEHHE UX B KU3HU YeJIOBEKa, TOMCK
OMOTEeXHOJI0THil U aHauu3 MHQOpPMaluMM M3 pa3IMYHBIX HCTOYHMKOB (HAaydHas M ydeOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBoi nHGopmanuu, cetb UHTEpHET u apyrue).
IIpakTHYecKHe 3aHATHA
Ne 15 Keiicel Ha aHanu3 uHGopMaluu 00 ITUUECKUX acleKTaX pa3BUTUS OMOTEXHOIOTHH (110
MUHU-TPYIIIaM).
Ne 16 3ammra kelica: mpencTaBIeHUE pe3yJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTALNEN ).
Tema 11.1.3. IIpodeccnoHanibHO OPHEHTHPOBAHHOE coJepkaHue (coaepkaHue TMPHUKJIATHOTO
Buorexnosorun MOJLYJIst)
U TeXHUYecKHe Pa3Butne OHOTEXHONOTMH C TIPUMEHEHHUEM TEXHUYECKUX cucteM (OHOMHXKEeHepHs,
CHCTEeMbI O6uonHdopmatnka, OMOHMKA) M WX TNPUMEHEHHE B JXKM3HU YEJIOBEKAa, MOWCK M aHAIN3

OK-01, OK-02,
OK-04, OK-07
1IK1.1, IIK 1.2,
IIK 2.1, [IK 3.1,
1IK 4.1, [IK 5.1
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uHbOpMallUM M3 Ppa3IM4YHBIX HCTOYHMKOB (HayyHas M ydyeOHO-HaydHas JIUTepaTypa,
cpeacTBa MaccoBor MHpOpMaIuu, ceTb IHTEpHET U Apyrue).

IIpakTHYecKHe 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 wHGOpPMAIMKM O PA3BUTUU OMOTEXHOJOTMHA C MpPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHM-TPYIIIIaM).
Ne 16 3ammra kelica: mpeacTaBieHUE pE3yIbTATOB PEIHICHUS KEHCOB (BBICTYIUIEHHE C
MIPE3CHTAIINCH ).
IIpome:kyTounasi arrectanus (1updepeHInpoBaHHbIN 3a4eT) 2
Bcero: 72
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3. YcJioBus peaju3anuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCIUILTHHBI

3.1. [as peaau3anuM MNpPOrpaMMbl JUCHUIUVIMHBI JOJKHbI OBbITh NPEIyCMOTPEHbI
cJieylolue cnennaabHble OMeleHus :

Kabuner «buosorun», OCHaIEHHBI O0OPYJOBAaHHWEM: CTOJ JIEMOHCTPAIIMOHHBIA (C
PAaKOBUMHOW, NOJABOAKOM M OTBEAEHUEM BOJIbl, CAHTEXHUKOM, SJIEKTPUUYECKUMH PO3ETKAMM,
aBTOMaTaMH{ aBapUIHOTO OTKIIIOUEHHUS TOKa), 1a00pPaTOPHBIN OCTPOBHOM CTON (ABYXCTOPOHHUM,
C 3alIUTHBIM, XMMOCTOMKHMM M TEPMOCTOMKHM IOKPBITUEM, HAACTOJIbEM, C IIOJACBETKOM U
ANEKTPUYECKUMU PO3ETKAaMHU, TOJBOJKOW W OTBEJACHHEM BOJIBI M CAHTEXHUKOW), CTYI
71a00paTOPHBII OBOPOTHBIN, PETYIUPYEMBIN IO BBICOTE.

OpueHTHPOBOYHBIN NEPEYEeHb JEMOHCTPALMOHHOTO U JIAOOPaTOpHOTo 000pYIO0BAHUSI.
JemoHCcTpanioHHOE 000pYAOBaHNE U TIPUOOPHI:

— KOMIUIEKT BJIQKHBIX IPEMApPaToOB IEMOHCTPAIMOHHBIN

— KOMIUIEKT repOapueB 1o CHCTEMaTUKE PACTEHUN C ONpeIeIUTeIbHBIMU KapTOUKaMH

— KOMIUIEKT KOJUICKIIHH 1EMOHCTPAIIHOHHBIH

—  1udpoBOl MUKPOCKOIT OMHOKYJISIPHBIH (C KaMepOii)
JlaboparopHo-TexHOIOTHYECKOE ~ oOopynoBaHue  (JaboparopHoe  000OpyAOBaHUE,

puOOpbI, HAOOPHI [Tl SKCIIEPUMEHTA, UHCTPYMEHTHI):

—  MOJIENH, MYJISKH, alllIuKaluu

— KOMIUIEKT MOJleNIei-anTInKalui JeMOHCTPAlMOHHBIN

— KOMIUIEKT aHaTOMHUYECKUX MOJIENIeH JeMOHCTPALlMOHHBIN

— Ha0Op MaJCOHTOJIOTUYECKUX MYJISDKEN

— KOMIUIEKT OOTAaHUYECKUX MOJEIIEH 1IEMOHCTPAIMOHHBIN

—  KOMIUIEKT 300JIOTHYECKUX MOJEIIEH T1EMOHCTPALIMOHHBIN

—  KOMIUIEKT MYJISDKEH JEMOHCTPAIIMOHHBIN

— CKeJeT 4elloBeKa

— TOpC yelnoBeKa pa30opHBIi

— KOMIUIEKT Mojenei

— KOMIUIEKT CKEJIETOB Pa3IUYHbBIX KJIACCOB KUBOTHBIX

— TabuuIbl peabedHbIe

— JIEMOHCTpAIMOHHBIE y4eOHO-HaTJIsIHbIe TOCcOOus

— KOMIUIEKT ITOPTPETOB 1t 0hopMIiIeHUsI KabuHeTa

— nmabopaHTCKas 11 KaOuHeTa OMOJIOTUU U KOJIOTUHU

— CTOJ C ALMKaMU JJIs XpaHeHUs/TyMOoi

— Kpecio oucHoe

— CTOJ J1JabOpaTOpHBINA MOECUHBIN

—  CYIIWIbHAS aHEeJb TS TOCY IbI

— mkad A XpaHeHHUs] y4eOHbIX TOCOOUi

— mkad A7 XpaHEeHHUs BIKHBIX TPenapaToB, 3aUPAIOIIHIACS Ha KITIOY

— mkad A7 XpaHeHus 1abopaTOpHOH MOCYIbl/TPUOOPOB

— 1abopaHTCKUH CTO

— cTyn 1abopaTopHBIN

—  KOMIUIEKT epIIel /Ui MBIThS JAOOPaTOPHON MOCY/IBI.

3.2. UndopmanuonHoe odecreyeHne peaau3anuu NporpaMmmel

Jlis peanu3anuy MPOTrpaMMbl JAUCHUIIIUHBL OubIuoTeuHbld (GoHA 0O0pazoBaTenbHON
OpraHM3aly JIOJDKEH MMETh IeYaTHble W/WUIM 3JIEKTPOHHBbIE y4eOHMKH M pa3paboTaHHbBIE B
KOMIUIEKTe C HUMH y4eOHble TocoOus (MPH HAIWYHMH), JOMYIIEHHbIE K WCIOJIB30BAHUIO TPHU
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peanu3anu  00pa30BaTENBHBIX MPOrPAaMM  CpEeIHEro Mpo(ecCHOHATBFHOTO 00pa30BaHMUs,
peanu3yeMbIX Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHus.

[Mpu peanu3zanuu MporpaMmbl JUCHUIUIMHBI BO3MOXKHO HCIOJIB30BAaHHUE 3JICKTPOHHBIX
00pa3oBaTeNbHBIX  PECYpCOB,  JONYIICHHBIX K  HCIOJB30BAaHHIO TPHU  pealn3aluu
00pa30BaTeNbHBIX TPOrPaMM CPETHETO OOIIET0 00pa30BaHUsI.

OcCHOBHBIC HCTOYHUKHU:

1. KoncrantunoB, A.I'. buonorus mis mnpodeccuii M CHEUATBHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAy4YHOTo npodriied : y4ed. mis CTy[. YUpeKIeHUur cpen. npod. odpa3oBaHus /
B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®anees ; mox pen. B. M. Koncrantunosa. — 8-¢ usf.,
crep. — M. : U3narenbckuii nentp «Akanemus, 2019 r. — 336 c.

HNuTepHeT- pecypcesbi:
1. https://e.lanbook.com/search?query=6uosnornsn%20
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4. KoHTPOJIb 1 OLIEHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN M CHUILTHHbBI

KoHTpo1b M OLEHKa pe3ylbTaToB OCBOCHHUS 0011e00pa30BaTeIbHON TUCIUILIMHEI
pacKpbIBalOTCA Yepe3 AUCLUUILTMHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM B TeMaM COJepKaHus yueOHOTro MaTepuaia.

Oo6masi/mpogeccuoHanbHAS
KOMIIeTEeHI U

Pa3zgen/Tema

THun oeHoOYHBIX
MepOoNnpHuATHUS

OK 01.

Bribupath ciocoOs! perieHus
3a1a4 poQecCHOHATILHOM
JeSITeTbHOCTH TPUMEHUTEIHHO
K Pa3IMYHBIM KOHTEKCTaM.

Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2,9.1-9.3,

9.411-0/ct, 9.51T-0/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

Ob6cyxenue o Bonpocam
JEKUUU

Pa3pabotka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
TadJIUIL

TectupoBanue

YcTHbIi onpoc

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPAaKTUYECKUX padboT
KoHnTponbHbie paboTh
3amuTa TBOPUYECKUX padoT
3amuTa MHANBUAyaJIbHBIX
IIPOEKTOB

Brinonnenue 3aganuit
MIPOMEXKYTOUYHOM aTTECTAUH

OK 02.

Hcrnonbs30BaTh COBPEMEHHBIE
CpeZCTBa IOUCKA, aHAIN3a

¥ MHTEPIIPETAINT
uHpopManuy,

1 UTHPOpPMAIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a/1a4 poeCcCHOHATIBHON
NeSITeTbHOCTH.

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2,9.1-9.3,
9.41I1-o/c, 9.511-0/c, 10.1,
10.2, 10.3IT-0/c, 11.1I1-0/c

OnenuBaemast TUCKYCCHS T10
BOIIpOCaM JIEKLIUU
Pa3paboTka MeHTanbHOMN
KapThl B MUHU TpymIax
Brinonnenue u 3amura
1ab0paTOPHBIX paboT
IIpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
IIpencraBieHne yCTHBIX
COO0IIIEeHUH ¢ Mpe3eHTalueH,
MIOATOTOBJIEHHBIX 10 IEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BAaHHBIX
npenojaBaTenemM

OK 04.

OddexTuBHO
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTHBE U
KOMaH/Ie.

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2,9.1-9.3,

9.411-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-0/c, 11.1I1-0/c

OO6cy»xeHue 1o Borpocam
JICKIIUN

[IpencraBneHne pe3ynbTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUECKHX padoT
3aruTa WHAUBUIYATbHBIX
IPOEKTOB

! TIpoheccHOHATIEHO OPUEHTUPOBAHHOE COMEPKAHKE.
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OK 07.

ConeiicTBOBaTh COXPaHEHUIO
OKpY’Kalomien cpepl,
pecypcocOepeReHHIO,
NPUMEHSTh 3HAHUS

00 U3MCHEHHH KJIMMATa,
TPUHIUITB OEPEXKITNBOTO
IPOU3BOJICTBA, 3P (PEKTUBHO
JIEMUCTBOBATE

B UPE3BBIYANHBIX CUTYAIIHSX.

Temnr 1.1,2.1-2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2,9.1-9.3,
9.411-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cyxaeHue mo BompocaM
JEKIHU

Pa3pabotka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
TadJIHIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIIOJIb30BAHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToB
NPaKTUYECKUX paboT
KouTponbhbie paboThl
3amuTa TBOPUYECKUX padoT
3amuTa HHAUBUYaTbHBIX
MIPOEKTOB

Brimonnenune 3amanui
MIPOMEKYTOUHOM aTTeCTaINH

[IK 1.1. IloarorasnuBaTth
pabouee MecTo, 000pyaOBaHUE,
CBIPBE, UCXOJIHbIE MaTEePHAIIBI
JUIsE 00pabOTKH CHIPHS,
[IPUTOTOBIICHUS
nosygpabpukaroB B
COOTBETCTBUU C UHCTPYKIHSIMH
U perIaMeHTaMHU.

I1K 1.2. OcyuiecTBisATh
00paboTKy, MOATOTOBKY
OBOIIIEH, TPUOOB, PHIOHI,
HEPBIOHOTO BOJTHOTO CBIPHS,
Msica, IOMAaIllHeW NTHUIbI, IUYH,
KpOJIHKA.

IIK 2.1. ITogroraBinuBarh
pabouee MecTo, 000pyaAOBaHUE,
CBIPBE, HCXOJIHBIC MaTEPHAITBI
JUTS IPUTOTOBIICHUS TOPSIUUX
0Jr0 1, KyJIMHAPHBIX U3JETHH,
3aKyCOK Pa3HOOOpPa3HOTO
ACCOPTHMEHTA B COOTBETCTBUH
C MHCTPYKIIUSIMH U
perjJaMeHTaMHU.

[1K 3.1. ITogroraBnuBarh
pabouee MecTo, 000pyIOBaHHE,
CBIPBE, UCXOIHbIE MaTEPHAITBI
JUTSI TIPUTOTOBJICHUS XOJIOTHBIX
Ot 1, KyTUHAPHBIX U3/ICIHH,
3aKyCOK B COOTBETCTBHH C
UHCTPYKIUSMU U
perjJaMeHTaMHU.

IIK 4.1. ITogroraBnuBarh

Tembl
9.411-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

YcTHbI onpoc
@pOHTAIBHBIN KOHTPOJIb
NuauBuayanbHbIA KOHTPOIIb
[TpakTuyeckue paboThI
JlaGopaTopHbIie pabOThI
Brimonnenune 3amanuit
MIPOMEKYTOUHOM aTTeCTaINH
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pabouee MecTo, 000pyIOBaHHE,
CBIPBE, HCXOIHBIC MaTEPHAITBI
JUTSI IPUTOTOBJICHUS XOJIOIHBIX
U TOPSYMX CIAIKUX OO,
JIECEPTOB, HAITUTKOB
pasHOO0Opa3HOro aCCOPTUMEHTA
B COOTBETCTBUHU C
WHCTPYKIIUSIMU U
perjaMeHTaMu.

[IK 5.1. IToaroraBnuBarh
pabouee MECTO KOHIUTEPA,
000pyI0BaHNE, UHBEHTAPb,
KOHIHUTEPCKOE ChIpbe,
UCXOJIHBIE MaTePUAIIBI K
paboTe B COOTBETCTBUU C
UHCTPYKIUSIMU U
perjJaMeHTaMu.
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