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Pabouas mporpamma y4yeOHOM OUCHMIUIMHBI pa3zpaboraHa Ha ocHoBe TpebGoBanuit ®I'OC
cpemHero ooOmero o0Opa3oBaHUs, YTBEP)KICHHOTO MpukazoM MunmnpocBemenus Poccum Ne 413
or 17.05.2012 (axtyanpHas pemakuus), (QenepanbHOl 00pa3oBaTENbHON MPOrpaMMBbl CpPEAHETO
obmero obpazoBaHusi, yrBepkaeHHOH [Ipukazom Munnpocsemenuss 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
npo(hecCHOHANILHOM  HAIMPABICHHOCTH MPOTPaMM CpPEeAHEro MpodeccHoHANbHOTO 00pa3oBaHUS,
pean3yeMbIX Ha 0a3e OCHOBHOTro oOmiero oOpa3oBaHHs»; MUCcbMa JlemapTaMeHTa rocyaapcTBEHHOM
MOJIMTUKU B cdepe cpenHero mnpodeccnoHanibHOro 00pa3oBaHus U MPO(PEeCCHOHAIBHOTO OOYYCHHS
MumnnpocBemmenusi Poccun «O HampabieHun pexomeHmanuii» 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
®enepansaoro npoekra GI'BOY IO HUPIIO «Pa3zpaboTka W BHEApPEHHE METOAMK MPENOJaBaHUS
0011e00pa30BaTeabHbIX TUCHUIUIMH C Yy4eTOM Npo(eCCHOHAIBHOW HAMpaBIECHHOCTH MPOTrpaMM
cpeaHero mpogeccHOHaTbHOrO 00pa3oBaHUs, pealu3yeMblx Ha 0a3e OCHOBHOTO OOIIEro
00pazoBaHU.

PaccmoTpeno u 000peHo Ha 3aceqannu MeToAnIecKoro 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:

OOmeoOpa3oBarenbHas AMCUUIUINHA «bBHONOTHSY SBIAETCS O00sM3aTENBbHONW YaCThIO
00111e00pa3oBaTeIbHOrO IHUKJIa 00pa3oBaTeibHONM Tporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
no podeccun 54.01.01 UcnoaHUTENb XY/105KeCTBEHHO-0(pOPMHUTEIbCKUX PadoOT.

1.2. I_Ie.]'II/I U NINIAHUPYEMBIE PE3YJbTATHI OCBOCHUA TUCHUIIIMHBI:

1.2.1. Heab aucuuniuHbl

Copep:xanue nmporpaMMbl 00111e00pa3oBaTeIbHON JUCHUILTUHBI «bHoIorHs» HalpaBiIeHO
Ha JIOCTUKEHHE pPEe3yNbTAaTOB €€ M3ydeHHus B cooTBercTBUU ¢ TpeboBaHusmMu ®I'OC COO c
yaeroM mnpodeccruonansHoli HampabieHHocTH PI'OC CIIO. Ilens wu3ydeHHs IUCHUTLIAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIOIIUMHCS 3HAHUSMH O CTPYKTYpHO-
(GyHKIIMOHAJIBHOW OpraHu3allii >KUBBIX CHCTEM pa3HOr0 paHra M MpHOOpeTeHHuEe YMEHH
MCIIOJIb30BaTh ATH 3HAHMSI JUUIsl TPAMOTHBIX JEMCTBUM B OTHOLIEHUH OOBEKTOB XKUBOM MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX ITPOOJIEM.
JlocTikeHne 1enyd M3ydeHus AUCHUIUMHBL «buonorus» Ha 0a30BOM ypOBHE OOeCTIeUMBAETCs
pellIeHreM CIIeIYIOIUX 3a1au:
o OCBOEHHE O00yYarolMMHCS CHCTEMbl 3HAaHMM O OMOJOrMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBUIAX, CIY)KaLIUX OCHOBOM s (OPMUPOBAHHUSA
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METO/JaX HaydyHOTO I[O3HaHUS,
CTPOEHUH, MHOT000pa3sMy U OCOOEHHOCTSX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;
o (dopMupoBaHuEe y OOy4YarOIUXCsl MO3HABATEIbHBIX, HHTEIIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Ipoliecce aHanKu3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTMHM HAy4YHBIX B3IJIS/I0B,
U7eH U MOIXO00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH;
. CTaHOBJIEHHE Yy OOydJarommxcsi oOled KyJbTypbl, (YHKIHMOHAJIbHOW 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 MAESATEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;
o BOCIIUTaHHE YOS)KIEHHOCTH B BO3MOXHOCTH MTO3HAHUS YEJIOBEKOM JKUBOU
OPUPOIBI, HEOOXOAUMOCTH OEPEeKHOTO OTHOILEHHS K HEW, COOIIOAEHUS ITHUECKUX HOPM MpHU
IIPOBEJCHUH OMOJIOTUYECKUX UCCIIeI0BaHUI;

o OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS MOBBILICHUS YPOBHS 3KOJOTHMUYECKON
KYJIBTYPBI, U1l POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;
o INpPUMEHEHNE NMPUOOPETEHHBIX 3HAHUM UM YMEHHI B MOBCEAHEBHOW JKU3HM ISl OLICHKHU

HOCJEICTBUM CBOEH MAEATEIIBHOCTU 10 OTHOLIEHUIO K OKpYXarled cpene, COOCTBEHHOMY
3J10pOBbI0, 00OOCHOBAHME U COOIIOZICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

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

Oo6mue xomnerennuu (nanee — OK) u npodeccuonanpupie komnereHuu (qanee — [1K) ®T'OC
CIIO B COOTHECEHHWH C JIMYHOCTHBIMH, METANPEAMETHBIMH W TPEIMETHBIMHU pe3yJbTaTaMu
o0Oydenus 6a3oBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IHIIE:



Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHUS AUCHHILINHBI

HanMeHOBaHHe

‘l’OPM“PyeMHuX Oo6uue JMCUMILITMHAPHbIE

KOMIIeTeH Ui
OK O0l. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JOJDKHBI oOTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecCTE M POJH OMOJIOTHU
croco0bl  pelieHus | TPYAOBOIO BOCIIUTAHUS: B CHCTEME€ HAay4YHOIO 3HaHMs;, (YHKUMOHAIbHOM TIPaMOTHOCTH
3a7a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IICHHOCTH MAacTepCTBa, | YeNIOBEKa IS PELICHUS KHU3HEHHBIX MPOOIeM.
npodecCHOHAIBHON | TpyAoIo0ue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJAEp)KaHHE
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOH IESTEILHOCTH TEXHOJOTWYECKOH | OCHOBOMONATAOIMUX OHOJOTMYECKMX TEPMUHOB W TOHATHH:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XHU3Hb, KIJI€TKa, TKaHb, OpraH, OPraHWU3M, BUJ, HOMYJALMS,
K pa3jIMuHbIM MHHUIMMPOBATh, TNIAHKPOBATh U CAMOCTOSITEIBHO BBIMOIHATE | 9KOCHUCTEMA, OMOIIEHO3, Onocdepa; MeTadbonm3M (0OMEH BEIIeCcTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHue SHEepruM), TIomeocTa3 (caMmoperyssuus),

- HWHTEpeC K pamyHbiM cdepaM npodeccHoHaTbHON
JICSATCIIbHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKATh:
OBtajicHHe YHUBEPCAIBHBIMH y4EOHBIMU TTO3HABATEILHBIMU
JICCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTIPEICIIATH LEH JISATSIIEHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpPUBACMbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
MHOCJIENCTBUN NEITEILHOCTY,

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEITLCKON

U TPOCKTHOW JIEATENHHOCTH, HABBIKAMHU pa3peuieHus

JIeITEIILHOCTD,
[eIsIM, OIICHHUBATh

OLICHUBATh
pHUCKHU

OuocuHTe3 Oenka, CTPYKTYpHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMOperyJsinus, CaMOBOCIIPOU3BEICHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OPraHU3aLUS.

[1P6 3. CdopMHpOBaHHOCTb YMEHMsI PacKpbIBaTh COJEp’KAHUE

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

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTOJararone OMoIOrnuecKrue 3aKOHbI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. BaswmioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHunbl uXx OpUMEHUMOCTH K KHUBBIM
CHCTEMAaM.

ITP6 5. IlpuobpeTteHue ompiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
H&y‘IHOFO IIO3HAHUA, I/ICHOJ’IB?;yeMBIX B 6I/IOJ'IOFI/II/IZ Ha6J'IIO}IeHI/I${

Y OMMCAHMS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM; OpraHu3aluu
158 HpOBeJIeHI/ISI 6I/IOJ'IOFI/I'-IGCKOFO 3KCHepI/IMeHTa, BBIABHUXCHU A
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEeiIn4YnHaMu, 06’BZCHGHH$[ HOJ'Iy‘IeHHBIX peSYJ'IBTaTOB
u GOPMYITUPOBAaHUS BHIBOJIOB C HCIIOJIB30BAHUEM HAyYHBIX




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, KPUTUYCCKH OIICHUBATh WX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MAaTePHAILHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYIO0 00J1aCTH )KU3HECSITCIbHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
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,
OHOreoeHO30B U HKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIISCTB M TPEBpAICHUS OSHEPTUUM B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO W DHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a,
MHUTO3a, MeW03a, OIUIOJOTBOPCHHSI, PAa3BUTUS U PA3MHOKCHHUS,
WHIUBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a

CYIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BHI000pa30BaHUS,
IPUCTIOCOOJIEHHOCTH 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 OOBSICHEHHsS] OMOJIOTMYECKHX IMPOLECCOB 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 HEOOXOJMMOCTH HCIOIB30BAHUS JOCTHKEHHN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palOHAJILHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHUsS pelaTb OHOJIOTHYECKHE
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMBI CKPETIIUBAHHS

JUIs pasHbIX THUIIOB HACJIEIOBAHUS IPHU3HAKOB Yy OPraHU3MOB,
COCTABIISAATH CXEMBI MEPEHOCA BEMIECTB M SHEPTUH B IKOCHCTEMaX
(uenu MUTaHMS, MUIIEBbIE CETH).

IIP6 9. CdopMHUpOBAaHHOCTh YMEHHHA KPUTHYECCKH OICHUBATH
uHpoOpMalMI0  OMOJIOTUYECKOTO  COJEPKaHMs, BKJIIOYAOLIYIO
TICEB/IOHAYYHBIC 3HAHHUS W3 PA3IUYHBIX HWCTOYHHKOB (CpEICTBa

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




OKOJIOTHYCCKHE
1o

paccMarpuBaTh  IJI00aJbHBIC
COBPEMEHHOCTH,  (POpPMHUPOBATH
COOCTBCHHYO MO3HIIHIO.

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

POOJIEMBI
OTHONIICHUIO K HHUM

OK 02.
Ucnonb3oBath
COBPEMECHHBIC
CpeICTBA MOUCKA,
aHaJm3a

U MHTEpIpeTaluu
uHpOpMaLUn

U MTHPOPMAIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
pohecCHOHATTLHOM
e TEIbHOCTH

JIM9HOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaTb B YacTH:
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

-c(hopMHUPOBAHHOCTE MHPOBO33PECHHSI, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
NPAaKTUKHA,  OCHOBAaHHOIO  Ha  JWaliore  KYJBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKATh:
OBnajieHne YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaACTH HaBBIKaMH MMOJIYYCHUA I/IH(I)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBbHO
OCYHICCTBJIATDH ITOUCK, aHaJIu3s, CHUCTEMATU3alIo

Y UHTEPIIpPETalNi0O MHPOPMAIUKN PAa3INYHBIX BUAOB U GOpM
IIPE/ICTABIICHNS;

- OIIEHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(OPMALINH,
€€ COOTBETCTBHUE MPABOBLIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOIOTHH

B CHCTEME HAy4YHOr0 3HaHUSA; (PYHKIHMOHAIBHOH T'PaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

I[IP6 7. CdopMUPOBAaHHOCTb YMEHHUS MPHUMEHSTHh MOJYyYCHHbBIC
3HAHUS I OOBSCHEHHS OMOJOTHYESCKUX TPOIECCOB U SIBJIICHUM,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

c uenbto oOecriedeHUs O€30MACHOCTH CBOErO 3/J0pPOBbsl U
3JI0pOBbs OKPYKAIOIIUX JIFOJIEH, COOMI0IEHUsT 3M0POBOro oopasa
JKA3HU, HOPM I'PaMOTHOIO TTOBEJICHUS B OKPYKAIOLIECH TPUPOTHOM
cpelie; MTOHMMaHUe HEOOXOMMOCTH HCIOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH Il paluOHAIBLHOTO
IPUPOJONOIB30BAHMS.

I[TP6 10. ChopMHupoBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE OHMOJIOTHYECKOMN
vHpOpMallUM W3  HECKOJbKHUX  HMCTOYHHUKOB,  TPaMOTHO
UCTIONIb30BaTh OHATUHHBIN anmnapar OMoJI0oTuu

OK 04. O¢ddexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJUICKTHBE

¥ KOMaH e

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHUE LIEHHOCTH
HAy4yHOM  JESATEIbHOCTH, TOTOBHOCTH  OCYILECTBISATH
MIPOEKTHYIO Hu HCCIIEI0OBATENBCKYIO JIeITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YIbTAThI JOJKHBI OTPAXKaTh:
OsgnageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) COBMECTHasI IESITEIbHOCTD:

[TP6 5. IlpuobOpereHue ornpiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAYYHOTO MO3HAHUS, HUCIOIb3YEMbIX B OMONOTUU: HAOIIOEHUS U
OTIMCAHUs )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpraHU3aINy 1
MpoBeJeHUsT  OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBISABICHUSI 3aBUCUMOCTH MEXAY HCCICTyeMbIMH
BETTMYMHAMU, OOBSICHEHHSI TIOTYYCHHBIX PE3yIbTaTOB

u (opmynupoBaHUsS BBIBOJOB C HCIOJIB30BAaHUEM HAYUYHBIX
TOHSATUHI, TEOPUI U 3aKOHOB




- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIESCTBA KOMaHHON
Y MHIUBHUIYAJILHON pabOTHI,

-  [puUHUMATh  I[eId  COBMECTHOM  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBHUI,
pacupenensiaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB

00CYyKJ1aTh pe3ybTaThl COBMECTHOM paboThI

OK 07.
ConeilicTBOBaThL
COXPAHEHUIO

OKpYy Karoleu
cpenbl,
pecypcocOepexeHn
10, IPUMEHSATh
3HAHUS

00 U3MEHEHNH
KJIMMaTa, IPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIEMCTBOBATH

B YPE3BBIYANHBIX
CUTYaIUAX

JIn4HOCTHBIE pE3yJabTaThl JOJDKHBI OTpaXkaTb B 4YacTHU:
3KOJIOTUYECKOI'O BOCIIUTAHUS:

- c(OPMHPOBAHHOCTH 9KOJIOTMYECKOMN KYJbTYDBI,
MNOHUMaHUE BIIUSHUS COLIMAIBHO-?)KOHOMUYECKUX ITPOLIECCOB
Ha COCTOSIHHUE IPUPOIHON

U COLMAIbHON Cpefbl, OCO3HAHUE TJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IUIAHUPOBAaHUE U  OCYIIECTBIECHHE  JIEUCTBUH B
OKpYKaloIlIe Cpelie Ha OCHOBE 3HAHUA LIEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HEIpUATHE JEUCTBUH,
OKpYXKarollleu cpere;

- yMEHHE IPOrHO3UPOBATh HeOJIaronpusITHbIE
DKOJIOTMUYECKUE MOCIEACTBHSI MPEANPUHUMAEMBIX JTEHCTBUH,
IpeoTBpallaTh UX;

- paclIUpeHHE OIbITa
HaIpPaBJIEHHOCTH.
MeranpeamMeTHbIe pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHHMBEpCaTbHBIMU KOMMYHUKATHBHBIMHU
JEUCTBUSIMHU:

0) cCOBMECTHasl 1€ TEIbHOCT:

- MOHMMaThb W HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOMN
Y MHIUBHUIyaJIbHOM paboTHI;

IMPUHOCAIINX BpPCa

JIEITEILHOCTH  DKOJIOTHYECKOM

- IIPUHUMATh e COBMECTHOM JIeATEIIbHOCTH,
OpFaHI/ISOBLIBaTI) n KOOp)II/IHI/IpOBaTB }IGI)'ICT BUS
M0 ee JOCTIKEHUIO: COCTaBiIATh IUIaH  JICUCTBUM,
pacnpenensitb pOJM € yYETOM MHEHUW Y4YaCTHUKOB

I1P6 5. IlpuobpeTeHre OMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO [MO3HAHUS, UCIOJIb3YyEMbIX B OMOJIOTHUHU: HAOIIOICHUS

Y OITMCAHMS KUBBIX CHCTEM, IPOIIECCOB M SIBJICHHI; OpraHU3aI[un
U TPOBEACHUS OHOJOTMYECKOTO OJKCIEPUMEHTA, BbIABUKCHUS
TUTIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIICTyeMBIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJIyY€HHBIX PE3yIbTaTOB

U (QOpPMYIUPOBAHUS BBHIBOJIOB C HCIOJIB30BAHUEM HAYIHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

I[TP6 6. ChopMupOBaHHOCTb YMEHHS BBIACISTH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KIETOK  TMPOKAPHOT U  DYKApHUOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX ~OpPTaHW3MOB, BHJIOB,
OMOTeo1IeHO30B U JKOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIISCTB W TIPEBpAICHUS DSHEPTUM B KIETKe, (DOTOCHHTE3a,
IUTACTUYECKOTO W DHEPreTUYecKOro OOMeHa, XEeMOCHHTe3a,
MHTO3a, MeH03a, OIUIOJOTBOPCHHS, PA3BUTHS M PA3MHOKEHUS,
WHAMBHUIYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), 00pbObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIo 0TOOpa, BUA000pa3oBaHUS,
MPUCTIOCOOTICHHOCTH OpPraHU3MOB K cpele OOWTaHUSs, BIUSHUS
KOMITOHCHTOB IKOCHCTEM, AHTPOTIOTEHHBIX W3MEHCHUH
B DKOCHCTEMax CBOEW MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpEBpallleHUE SJHEPTUU B brocdepe.

I[MP6 7. CdopMUPOBAHHOCTh YMEHHUS TMPHUMEHSTH IOTYYCHHBIE
3HAHUS I OOBSCHEHHS OMOJOTHYCCKUX TPOIECCOB U SBJICHHIA,
JUISL TIPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU
c uenbto obecriedeHuss O€30MAaCHOCTH CBOErO 3J0POBbSl U
3JI0pOBbsI OKPYKAIOIIMX JIIOJIEH, COOMIOeHUsT 3A0pOBOro odpasa
YKU3HU, HOPM TPAMOTHOTO TTOBEJICHUS B OKPYKAOIIIEH MTPUPOTHON




00cyXJaTh pe3yIbTaTbl COBMECTHOM paboThI

cpeze; MOHMMaHUue HEOOXOJUMOCTH HCHOJIb30BAHUS JAOCTHKEHUN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTMH JUIS paIllOHAILHOTO
IPUPOAONOIb30BAHUS

11K 4.1. Beimojaaars
DJIEMEHTHI
MaKETHPOBAHHUS.

I1IK 4.2.
IloaroraBnuBaTh K
HCIOJIb30BAHUIO
HUCXOIHBIE
N300paKCHHS, B TOM
qucie
dboTorpaduueckue.

OBgi1ajieHHe YHUBEPCAIBLHBIMH YUeOHBIMH
MO3HABATEJILHBIMH 1eHCTBUSIMU:

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

-CIIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSTEILHOMY ITOMCKY
MCTOHOB PCHICHUA MNPAKTHYCCKUX 3adad, HNPHUMCHCHHIO
pa3IMYHbIX METOJIOB ITO3HAHUS;

-OLCHKAa HOBBIX CHTyaHHﬁ, OLCHKAa HpI/IO6p€TCHHOFO OIIbITA.

CoBepIIeHCTBOBATh YMEHUS HCIOJIB30BAHUS IPUEMOB U
TEXHHUKH UCTIOJHEHNUS rpadMKu Kak (HOopMbI (pUKCAIIMU TIPHHATOTO
pereHus;

pelaTh HeCIOKHbIE KOMITO3UIIMOHHBIE 33/1a41 TIPH
MOCTPOEHUH 00BEMHO-TIPOCTPAHCTBEHHBIX 00BEKTOB;

paboTaTh ¢ pa3IMYHBIMU MaTepHUAIaMH U IPUMEHSTH UX B
3aBHCUMOCTH OT ITOCTABJICHHBIX 33/1a4;

BBITIOJTHATH YEPTEIKH;

IPOCTPAHCTBEHHO BUJIETh U yMaTh.




2. CTpykTypa U coJep:kaHue 00111e00pa30BaATENbHOI THCIUNIUHBI

2.1. O0beM QUCHUIIMHBI ¥ BUAbI Y4e0HOI padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
B T.4.

TEOPETUYECKUE 3aHATHUS 45
MPAKTUYECKHUE 3aHATUS 19
J1ab0paTOPHBIE 3aHITHS 6
OcHOBHOe cojiep:KaHHe 58
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:kaHMe (coep:KkaHue 12
MPUKJIAJTHOT0 MOYJIA)

IIpomexyTounas arrecrauus (IuddepeHIIPOBaHHBIN 3a4ET) 2
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaumeHnoBanue Coaepixanue yueOHOro MaTtepuasa (0CHOBHOe U Npo¢ecCHOHAJIBHO OPHEeHTHPOBaHHoe), | O0bem Popmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHEe 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) yacop | ToMmeremimd
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cuCTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOr0o MaTepuasia 2
buonorus buonorus — Hayka o xuBoi npupoxae. CBs3u OHOJIOTHU ¢ OOIECTBEHHBIMH, TEXHUUECKUMH U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puiocodueit, penurueit, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3HU MeToapl 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 OpraHu3aluu Oouocucrem: MOJIEKYJIIPHO-TE€HETHYECKU, KJICTOYHBIH,
OpPraHU3MEHHBIH, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBI (OMO - TEOleHOTHYECKUil),
o6unochepHbIi
Pazgen 2 XuMuuecKuii cOCTaB U CTPOEHHE KICTKH 10
Tema 2.1. Conepxanue yueOHOro MaTepuasa 2
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKA. XMUMHYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOIIIEMEHTHI.
KJeTku. Bona Bonga um muHepanbpHble BemecTBa. @YHKIMM BOJBI M MHUHEPAIBHBIX BELIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepxanue ocMoTHUYECKOro OanaHca
BCIIECTBA IIpakTHYecKoe 3aHATHE 1
Ne 1 «buonoruueckass pojb MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HEICSATEIbHOCTH
OpPraHU3MOB, MTPOSBIIEHUS AUcOaNaHca MUHEPAIbHBIX JIEMEHTOBY
Tema 2.2. Coneprxanne y4eOHOT0 MaTepurasia 4
buonornuecku benku. CoctaB u crpoeHue 6e1koB. AMHUHOKHUCIIOTB — MOHOMEpPHI OenkoB. HesameHnmble u
BAXXHBIC XUMUYCCKHE | 3ameHMMbIE aMHHOKHMCIOTH. AMUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOI
COCAMHCHHA MOJIEKYJIbl (TIepBUYHAs,, BTOPUYHAS, TPETHUUHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE OK-01, OK-02,
cBoiicTBa OenkoB. buonoruueckue ¢yHkuun OenkoB. DepMeHTH — OHOIIOTHYECKHE OK-04
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karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinunst pepMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB.

VYrneBoabl: MoHOcaxapubl (TIIOKO03a, pubo3a U ae30kcuprbo3a), aucaxapuibl (caxaposa,
JAKTO3a) M TOJMCcaxXapubl (Kpaxmal, TJIMKOTeH, IEJUII0NI03a). buonmorndeckue QyHKIUH
yraeBonoB. Jlumuael:  Tpurnuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunbHO-
runpopoOHbIe cBoiicTBa. buonormueckue ¢ynkuun sunuaoB. CpaBHEHHE YIJIEBOAOB,
OCJIKOB W JIMIUJIOB KaK HMCTOYHWUKOB SHepruu. Hykmewnoswie kuciotel: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKIEMHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢byakuun PHK. AT®: crpoenne u pyHKIMN

JlaGopaTopHubie 3aHATHsI (Ha BHIGOP NpenogaBaTeis)

Ne 1 «Onpenenenue Butamuna C B IPOAYKTaxX MUTAHUS

i «OnpeaeneHue HaluIus KpaxMaia B IPOAyKTax MUTaHUs

i «['unpopuinbHO-THAPO(HOOHBIE CBOWCTBA JTUIHIOBY

win «M3ydeHne KaTaJUTUYECKOM aKTUBHOCTU (EpMEHTOB (Ha IMpUMEpe aMuiIa3bl WU
Kartajasbl)»

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHAIbHAs
OpraHu3aIus KJIETOK

Conepkannie ya4eOHOro MaTepraia

[{uTonorus — Hayka o kierke. Kierounas Teopusi — npuMep B3auMoJIeHCTBUS uael U pakToB
B HayYHOM I103HAHUU. MeTo/1bl U3y4eHUs KIETKH.

Knerka kak menoctHas kuBas cucrema. OOIue NMpU3HAKU KJIETOK: 3aMKHYTas HapyxKHas
MeMOpaHa, mosiekyinsl JIHK kak renerndeckuii anmnapar, cuctema cUHTE3a Oelka.

Tunbl  KkJIeTOK: dSyKapuoTHYecKass U IMpokapuoTHueckas. (OCOOEHHOCTH CTPOEHUs
MpOKapuoTUUECKOW KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHYECKON
kJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHON, )KUBOTHON U rpuOHON KieTKu. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJI€TOYHAsl CTEHKa, TIJUKOKaJIMKC, UX QyHkuuu. Ilnazmarnueckas
MeMOpaHa, ee CBOMCTBA M (PYHKIIHH.

[Mutorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
I'onbmxu, muzocomsl. IlonyaBTOHOMHBIE OpPraHOMABI KJIETKH: MHUTOXOHJPHH, IUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTui. Buasl mimactun. HememOpaHHBIE OpraHoubI
KJIETKH: PUOOCOMBI, KJIETOUHBIA LEHTP, LEHTPUOIU, PECHUYKH, >KIYTUKH. DYHKIUU
OpPraHouOB KJIETKU. BKitoueHus.

SAnpo — perynsropubsiii eHTp kieTku. CTpoeHue siapa: siiepHas 000Ji0uKa, KapuoIlia3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI. TpaHCHIOPT BEIIECTB B KIIETKE
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JlaGopaTopHuble 3aHATHs (HA BHIOOP mpenogaBaTeis)

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHBIE, TPUOBI) U KJICTOUYHbIE BKIIOUCHHS (Kpaxmad,
KapOTUHOUIbI, XJIOPOIIJIACThI, XPOMOILIACTHI)»

wm «M3y4eHne CTpOeHHs KJIETOK pacTeHUH, )KUBOTHBIX U OAKTEPHd MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENnapaTax U X OIUCAHUE)»

i «[IpoHunaeMocts MeMOpaHbl (I1a3MOJIN3, ACTIIIA3MOJIH3))»

Paznea 3. /KuznenessreJLHOCTDL KJICTKU

Tema 3.1.
OOMEH BEIIECTB
Y TIpeBpAaIICHUC

SHEPrUuu

B KIIETKE

Cojnepxkanue y4eOHOro MaTepHuaia

OOMeH BemiecTB, WKW METab0Iu3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U AUCCUMUIISIIUS
(3Hepreruyeckuii 0OMeH) — JABE CTOPOHBI €IMHOrO Ipolecca MeradoausMa. Poiab 3akoHOB
COXpaHEHMs BEIEeCTBAa W SHEPruM B NOHUMaHMM MeTabonu3ma. Turmbel oOMeHa BEIECTB:
aBTOTPO(HBIA W TreTepoTpodHBIA. Poinb ¢epMeHTOB B OOMEHE BEIICCTB W IPEBPAIICHUU
sHeprun B Kkierke. PorocuHTe3. CBeToBas M TeMHoOBas (a3bl QorocuHTe3a. Peakunu
¢dorocunTesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUEHHE (OTOCHHTE3A ISl )KU3HH Ha 3eMiie.
Bnusiaue ycioBuil cpeapl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMIEHUS €r0 NMPOJYKTUBHOCTH Y
KyIbTYPHBIX pacTeHM. XeMOCHHTE3. XEMOCHHTE3Hpylrolue OakTepuu. 3HAYEHUE
XEMOCHHTe3a /ISl )KU3HU Ha 3eMie.

DOHepreTuyeckuii OOMEH B KJeTKe. Paciienienne BemecTs, BbIJCICHHE U aKKyMYJIHPOBAaHNE
SHEpPIUU B KJIETKE. DTalbl 3HEpreTuueckoro ooMeHa. I'nmkonus. bposkeHue u ero BHIBL
Kucnoponnoe oxucinenue, uin KieToyHoe nbixaHue. OkucinutenbHoe (HocGopuinpoBaHue.
D PeKkTUBHOCTD HIHEPTETHUECKOT0 OOMEHa

Tema 3.2.
Buocunres Oenka

Coneprkanne y4eOHOro Matepuana

Peakuun MatpuuHoro cuHTe3a. [eHetnueckas wuHpopmanus u JHK. Peanmuzanus
reHeTUYeCKON nHpopMauu B KieTke. [ 'eHeTnueckuii Ko U ero cBoiicTa. TpaHcKpunuus —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl  TpPaHCIALMM.
Koaupoanue amuHokucaor. Posnb pubocom B buocuHTe3e Oeka

HpaKTI/I‘leCKOE 3aHsATHEC

Ne 2 «Pemenue 3ala4 Ha ONIPCACIICHUC ITOCIICAOBATCIILHOCTU HYKJICOTUIOB»

Tema 3.3.
Bupycsl

Conepkanue yaeOHOro MaTepuana

Hexnerounsie popmbl )u3HU — BUpYCHL. Mctopust oTkpbiTus BupycoB (/. U. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJIa BupycoB. bakrepuodaru. bonesnu pacrenuit,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunuta yenoseka (BUY)
— Bo30yaurens CIIMa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a001eBaHUMN

OK-01, OK-02,
OK-04
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Pa3nen 4. PazMHoOKeHHe M HHAMBHIYAJbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.
JKW3HEHHBIN 1TUKIT
KJIETKHU

Copep:xanue yueOHOro MaTepuana

Knerounblii 1wk, WM SKM3HEHHBIM IMKI KieTku. MuHtepdaza um muros. Ilpoueccsl,
npotekaromue B nHTepdase. Perumkanus — peakius matpuanoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBII HabOp — KapuoTuIl. JIMIIOUIHBIN U TarIOUJHBIH XPOMOCOMHBIE
HaOopbl. XpomaTtunapl. lluTosmormueckue OCHOBBI pPa3sMHOXKEHHS M HMHIUBUIYaJIbHOIO
pazButug opraHusmoB. Jlenenue kinerku — wmuTo3. Craaum Murtosza. Ilponeccsl,
IPOUCXOJAIIME HA Pa3HbIX CTaaUAX MHUTO3a. DBHOIOTMYECKHMH CMBICI  MHUTO3a.
[Tporpammupyemasi rudesb KJICTKH - alloINTo3

Tema 4.2.
DopMbl pa3MHOKEHUS
OpraHU3MOB

Copep:xanue yueOHOro MaTepuana

DopMBI pa3MHOKEHHUSI OPraHU3MOB: O€CIIOJI0€ U MOJ0BOe. Buibl 6€conoro pa3MHOKEHUS
JIENICHUE HAJIBOC M TIOUKOBAHKE OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHUE, BETeTaTHBHOE
pasmHokeHue. ckyccTBEeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAYEHUE JIJIsI CEJICKIIUH.
[TonoBoe pa3MHOXEHHUE, €ro OTAUYHMs OoT Oecmosoro. Meio3. Ctaguu meio3a. [Iporeccsi,
npoucxoAsuMe Ha craauax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonornueckuii cMbIC M 3HaUYCHHE Meio3a. ['lameTorenes — nporecc 00pa3oBaHMs MOJOBBIX
KJIETOK y )KUBOTHBIX. [10JIOBBIC Kene3bl: CEeMEHHUKH U SHIHUKA. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CrepMaTo30uj, SHIEKIeTKa) — CIepMaToreHe3 W OOTCHE3.
Oco0eHHOCTH CTpOEHUS SIMIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [laprenorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanne yueOHOT0 MaTepuana

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpUOreHe3). DTarbl
SMOPHOHAIIBHOTO PAa3BUTUS Yy IMO3BOHOYHBIX JKMBOTHBIX: JpOOJEHME, TracTpyisuus,
opranoreres. IlocTomMOpuoHanbHOE pa3BuTHE. THIBI MMOCTAIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOeE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BpPOXKJEHHBIE ypojacTBa. Poct u pasBurue pacteHuil. OHTOreHes
IIBETKOBOT'O PACTEHHUsI: ABOMHOE OIJIOAOTBOPEHHE, CTPOEHHE CEMEHHU, CTAJUH Pa3BUTHS

IIpakTHYecKHe 3aHATHS

Ne 3 «MH}pexonHbIe 3a001€BaHUS U STIHIEMUH B UCTOPUU YEJIOBEYECTBAY.
Ne 4 «BakuuHanus kak npouiakTuka HHQEKIIMOHHBIX 3a00eBaHUI»

OK-01, OK-02,
OK-04

Paznen 5. HaciieACTBEHHOCTh M MK3MEHYHBOCTh OPraHM3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeJOBAHHS

Conepkanue yaeOHOro MaTepuana

[IpenMer u 3aauu TeHETUKH. PONb MUTONOTUU U SMOPHOJIOTUH B CTAHOBJIICHUU T€HETHKH.
Bxnag poccuiickux M 3apyO€KHBIX YYEHBIX B Pa3BUTHE TEHETHKUA. METONbl TEHETHKHU

OK-01, OK-02,
OK-04
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(rubpugonornyeckuii, UUTOTEHETHYECKHUM, MOJEKyJIsapHO-reHeTHuueckuii). (OCHOBHBIE
reHEeTUYEeCKHe MOHATHUS. [ eHeThuuecKkasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBAHUMN.
3aKOHOMEPHOCTH  HAclleZJOBaHHUsS  MPU3HAKOB,  ycTaHOBIeHHble [.  Menaenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH eIUHO00pa3us TUOPUIOB IEPBOTO TOKOJICHHUS.
[IpaBmio nomMuHHpOBaHUS. 3aKOH paclICIUICHUs NpHU3HAKOB. ['MIOTe3a YMCTOTHI TraMmer.
[TonHOE M HEmoJHOE AOMUHUpOBaHME. J(MTMOpUAHOE CKpelMBaHUEe. 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMUsl MpHU3HAKOB. LluToreHeTHueckue OCHOBBI JTUTHOPHAHOTO CKpEIIMBAHMS.
Amnanuzupyroiiee ckpeniuBaHue. Vcrnosb3oBaHME aHATU3UPYIOUIETO CKPEIIMBAHUSA IS
oIpeziesIeHUs] TeHOTHIa 0CO0U

HpaKTn'{eCKoe 3aHsATHEC

Ne 5 Pemenue 3agau Ha ONpPENEIEHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIICICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [W-, MOJUTHOPUIHOM M aAHAIM3HUPYIOHIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUS

Tema 5.2. Coneprxkanne y4eOHOro Marepuasia
CuereHHoe CuerieHHoe HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CHEIIEHHOMY
HacJIeIOBaHHE HACJIC/IOBAaHUIO TeHOB. HapylneHuwe CcHeluieHHsT TE€HOB B pPE3ylIbTaTe KpPOCCHHTOBEPA.
MIPU3HAKOB XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHUecKrue KapThl.
I'enetrka mosma. XpOMOCOMHOE OINpEAETICHHUE TMOJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHble U reTeporaMeTHbie OpraHu3Mbl. HacnempoBaHue MPU3HAKOB, CIETNIEHHBIX C
TIOJIOM
IIpakTHYecKoe 3aHATHE
Ne 6 Pemenwe 3amau Ha ompeneNeHHE BEPOSTHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMpH CLEIJICHHOM HACIEJIOBAaHWHU, COCTABJICHHE TEHOTHIIMUECKUX CXEM
CKpelIBaHUs
Tema 5.3. Coneprkanne y4eOHOro MaTtepuania
3aKOHOMEPHOCTHU N3menunBoCTh. Bubl MI3MEHUYUBOCTH: HEHACIIEICTBEHHAS U HACTEACTBeHHAas. Ponb cpenbl B
H3MEHYUBOCTH HEHACJIEICTBEHHOW H3MEHYUBOCTHU. XapaKTepUCTUKAa MOAU(PUKAIIMOHHON H3MEHYHMBOCTH.

BapuanuonHsIil psa 1 BapuanvonHas kpusas. Hopma peakiun npusHaka. KoanuecTBeHHbIE
U KauecTBEHHbIE TMpPU3HAKM M MX HopMma peakuuu. CBoiicTBa MOIU(UKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBennasi, win TreHOTUNUYECKass M3MEHUYMBOCTh. KoMOMHAaTHMBHAs W3MEHUYUBOCTD.
Meiio3 © MOIOBOM MpollecC — OCHOBa KOMOMHAaTHMBHOM H3MEHUYMBOCTH. MyTalMOHHAs
n3MeHuuBocTh. Knaccudukanusa Myranuii: reHHble, XpOMOCOMHbIE, TeHOMHbIe. YacToTa u
OpUYMHBl  MyTanuid. MytareHHble  (akTopbl. 3akOH TOMOJIOTHUECKHMX PsJIOB B
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HaciaeacTBeHHou n3MeHunBoctd H. Y. BaBuiiosa

HpaKTI/I‘leCKOC 3aHATHEC

Ne 7 Pemnrenune 3a1a4 Ha OIIpCACIICHHUEC BEPOATHOCTH BO3HUKHOBCHHSA HACICIACTBCHHBIX
IIPU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaI/IMOHGfICTBI/IH T'CHOB, COCTABJICHHUC I'CHOTHIIMYCCKUX
CXEM CKPCIIMBAHUA

Tema 5.4.
I'eneruka yenoBeka

Conepxkanue y4eOHOro MaTeprasia

I'eneruxka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBbIE METOJbI TEHETHUKH YEJIOBEKaA:
TCHEAJIOTUYCCKUH, OJNU3HEIOBBINA, [UTOTCHETUYCCKHUA, OMOXUMHUYECKUH, MOJICKYISIPHO-
reHetndeckuii. COBpeMEHHOE OIpEEeieHUE TeHOTUIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUNHPOBaHKE, B TOM unciie ¢ nomouisto [11P-ananu3a. Hacnencreennsie 3a00aeBaHus
YeJIOBeKa: TEHHBbIC OO0Jie3HW, OOJIE3HHM ¢ HACJICACTBEHHOW MPEapaciioioKeHHOCTHIO,
XpoMocoMHbIe 0ose3Hu. ComaTHdecKue W reHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnunel  370poBOTO  OOpa3a JKM3HU, JHATHOCTHUKH, MPOPUIAKTAKH W  JICUCHUS
TEHETUYECKUX  Oomne3Hel.  MemuKO-TeHEeTHYeCKOe  KOHCYJIbTUpPOBAaHHE.  3HAUYCHHE
MEIUIIMHCKOM TEHETUKH B TPEIOTBPAIICHHH W JICUCHWH TEHETHYECKUX 3a00sIeBaHUi
YyeJIoBeKa

IIpakTH4yeckoe 3aHsATHE

Ne 8 «CocraBiieHne 1 aHaJIn3 POAOCIOBHBIX YCJIOBCKA)

Pa3znen 6. DBoJIIOIMOH

Has OHoJIOrus

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHoOTHHU

Copep:xaHue yueOHOTo MaTepuana

[IpeanochuIKY BOSHUKHOBEHUS YBOIFOIIMOHHON TEOpUH. DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BrusHHE SBONIOIMOHHON TEOpPUM HA pPa3BUTHE OHUONOTHMHM U JOPYTHX HayK.
CaunerenbcTBa 3BoMONMH. [laneoHTonornuecKkre: mocaea0BaTeabHOCTh MOSIBICHUS BUIOB B
MaJeOHTONIOTUYECKOM JIEeTONUCH, TepexonHbie Gopmbl. buoreorpaduueckue: cCXOACTBO H
paznuuue ¢ayH U GJIop MATEPUKOB U OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U PA3THUMS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTeH y BCeX
YKUBBIX OPTaHU3MOB.

OpomonronHast Tteopus Y. Jlapuna. IIpeamnochbUlKu BO3HUKHOBEHHS JIapBUHHM3MA.
JIBroKymue Cuiabl DBOJMIONMUU BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXEHUE TpHU
OTPaHUYEHHOCTH PECYpPCOB, Heolpeneia¢HHas M3MEHUHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

OK-01, OK-02,
OK-04
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Tema 6.2.
MuxkposBonronus

Copep:xanue yueOHOro MaTepuana

Cunrernueckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE MOJIOKEHUS. MUKPOIBOIIOIUS.
[Tomynsauus Kak equHUIA BUJIA U DBOIIOLUH.

JBmwkyne cuibl ((haKTOpPBI)IBOIIONMK BHAOB B MpHpoJe. MyTallMOHHBIM Npouecc M
KOMOMHATUBHAs M3MEHUMBOCTh. llomynsnuoHHble BOJHBI U Jpeld reHoB. M3omsauus u
murpanusa. EcrectBeHHbII o0TOOp — HampaBistomuid dakrop sBomoruu.  Dopmbl
€CTECTBEHHOro o0TOopa. IIpucrnoco6iieHHOCTh OpraHu3MOB Kak pe3ylbTaT 3SBOJIIOLUU.
[Tpumepsl npucnocoOsieHH y opraHu3mMoB. ApoMopdo3sl W HaMOaganTanud. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE pOpMBI BUA000Pa30BaHus: reorpaduueckoe,
9KOJIOTHYECKOE

Tewma 6.3.
MaxkpoaBontonus

Copep:xanue yueOHOro MaTepuana

Maxkpospomtorusi. DopMbl IBOJIOLMU:  (PUIETHYECKAs, OUBEPreHTHas, KOHBEPreHTHas,
napauenpHas. HeoOpaTuMocTh 3BONIOIMU

IIpakTHyeckoe 3aHsATHE (Ha BLIOOP NMpenoaaBaTeis)

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPUIOH
i «OnrcaHne NpucrocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay

Pasznen 7. BO3HUKHOBEHHE U Pa3BUTHE )KU3HU HA 3emie

(op]

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copep:xanue yueOHOro MaTepuana

JloHay4yHble NPEICTABICHUS O 3apOXACHUM KU3HW. HaydHble rMnoTe3bl BO3ZHHKHOBEHUS
KHU3HM Ha 3emiie: abMoreHe3 M MaHcrepMus. XUMHUecKas 3BOMoNHsS. AOHOTreHHbIN CHUHTE3
OpraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBbHOE MOJATBEPKICHUE
XUMHYeCKON sBostonnu. HauvanbHble 3Tanbl Ouonoruyeckoi spomonuu. ['mnoresa PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IMPOTOKIETKH. llepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM u nepuogam. Karapxeit. Apxeiickas U IpoTepO30McKas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUN, OpPJOBUKCKHMH, CHUIYpPUHCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIBHBIA, IEPMCKH. Me3030icKas spa U €€ MepHObl: TPUACOBBIN,
Iopckuid, MenoBod. KaliHo3oiickass spa M €€ NepuoAabl: MaJIeOreHOBBIM, HEOI€HOBBIH,
AHTPONOT€HOBBIIA.

Tema 7.2.
Cucrema
OPraHn4YeCcKOro Mupa.
[Tpoucxoxaenue
yejaoBeKa —

Copep:xanne yueOHOTo MaTepuana

Cucrema OpPraHMYECKOro MHpa Kak OTPaK€HHE HBOMIOUMHA. OCHOBHBIE CHCTEMAaTHYECKHE
Ipynnsl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOTM4ecKuX IpoueccoB. OCHOBHBIE
STamnbl SBOJIIOIMHM PACTUTENILHOTO W JKUBOTHOTO Mupa. ApomMopdo3bl Yy pacTeHUH Hu
*KUBOTHBIX. [TosiBIEHME, pacliBET ¥ BBIMUPAHKE IPYII KUBBIX OPraHU3MOB.

OK-01, OK-02,
OK-04
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AHTPOIIOTeHE3

DOBOJIIOLMS  YeJIOBEKa. AHTPOMOJIOTMS Kak Hayka. Pa3BuTHe TIpEeACTaBICHUH O
MIPOUCXOXKACHUM dYelloBeKa. MeTroabl Hu3ydeHusi aHTpororeHeza. CxolcTBa W paszinyus
YelioBeKa W KMBOTHBIX. CHCTEMaTHyecKoe IIOJ0KCHHE 4YeloBeKa. JIBMKYIHUE CHIIBI
(paxtoper) anTpomnoreneza. HacnencTBeHHas HM3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD.
OO61ecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPY/la, MBIIIJICHUE, PEUb

Tema 7.3.

Conepkanue y4eOHOro MaTepraia

OCHOBHBIE cTaanun
9BOJJOIHMH YCJIIOBCKA

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPATONUTEKH, UYUeNOBEK yMeblid,
UYenosek npsaMoxoasuui, YenoBek HeaHIEepTalbCKuid, YenoBEeK pa3yMHbI COBPEMEHHOIO
tuna. Haxonku nckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMsI, 00JaCTh pacHpOCTpaHEHUs,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYAHS.

Yenoseueckue pacbl. OCHOBHBIE OOIBIINE pachl: €BpONeouaHas (eBpas3uickas), Herpo-
aBCTpajoujHas (SKBaTOpHalibHas), MOHIOJIOMJHAA (a3uaTcKo-aMepuKaHckas). YepTsl
MPHUCTIOCOOJICHHOCTH TMPEJICTAaBUTENICH UYEIOBEYECKUX pac K YCIOBHUSM CYHIECTBOBAHHUS.
EnuncTBo yenoBeyeckux pac. Kpuruka pacuzma

IIpakTuyeckoe 3ausiTie (Ha BLIOOP NMPenoaaBaTeJis)

Ne 10 «Bpems u myTH paccesieHus 4eaoBeKa 0 MIaHeTe»
i «IIprcroco6aeHHOCTh YesIoBeKa K pa3HbIM YCIOBHSIM cpelibl. BinusHue reorpaduyeckoit
cpenibl Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKa

Pazgen 8. Opranusmsl

¥ OKpY:Kamomas cpeia

Tema 8.1.

Coneprxkanne y4eOHOro MaTepuania

Okonorus
Kak Hayka. Cpenbl
KHU3HH.
DKOJIOrH4ecKHe
(bakTopsl

OKosorus Kak Hayka. 3a/laud U pa3/ienbl 3KOJIOrHMUA. MeToibl SKOJIOTHYECKUX HCCIEI0OBAHNN.
DKOJIOTHYECKOe MHPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeabl OOMTaHMS OpraHU3MOB:
BOJHAs, HA3€MHO-BO3/YIlHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHasA. OKOJOTHYECKHE
¢dakTopsl. Knaccudukanust sKonorndeckux (akTopoB: aOMOTHUECKUE, OMOTHYECKUE WU
aHTpornioreHHsle. JlelicTBUE SKOJOrMYecKUX (aKTOpOB Ha OpraHu3Mbl.AOMOTHYECKHE
¢bakTophl: CBET, TeMIeparypa, BiaxHoctb. dortonepuoausm. [IpucrnocobieHust opraHn3MoB
K JeicTBUI0O abuoTHMYecKuX (axTopoB. buonornyeckue putmbsl. buotnueckue QaxTopsl.
Bunsl  OMOTHUeCKMX  B3aMMOJAEHCTBHM: KOHKYpEHIMs, XHUIIHHYecTBO. Ilapazurtusm,
MyTYyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIN3M, HEHUTpaIus3Mm.
3HayeHne OMOTMYECKHX B3aMMOJIEHCTBHMH Ui CYIIECTBOBAHMS OPraHHW3MOB B MPUPOIHBIX
cOo00I1IIeECTBAX

N

Tema 8.2.
DKOJIOTUYECKHE
XapaKTePUCTHKU

Copep:xanne yueOHOTo MaTepuana

OKOJIOTUYECKHE XapaKTECPUCTUKNU  IOIMYJIAIHH. OCHOBHBIC  TTOKa3aTeIIN MOMmyJIArun:
YUCJICHHOCTb, IIJIOTHOCTBH, POXKIAAECMOCTb, CMCPTHOCTb, NPHUPOCT, MUI'PALUA. I[I/IHaMI/IKa

OK-01, OK-02,
OK-04, OK-07

18



MMOIyJIIUH

YHUCJICHHOCTH ITOITYJIIHUH U eé PETyJAIUs

HpaKTI/I‘leCKOC 3aHATHEC

No 11 «Ilomcué€Tt MmIOTHOCTY MOMYJISIUM pa3HbIX BUJOB PACTCHHI»

Pazgen 9. Coo0iiecTBa

H IKOJOTHICCKHE CUCTEMbI

Tema 9.1.

Conepkanue y4eOHOro MaTepraia

Coo0mrecTBa
OpPTraHHU3MOB,
SKOCHUCTEMBI

CoobmectBo  opraHu3smMoB  —  OuoneHo3.  CrpykTypsl ~ OuoleHo3a:  BHIOBaf,
POCTpaHCTBEHHAs, Tpoduueckas (numieBas). Bunbi-noMmuaanTel. CBsi3u B OHOLIEHO3E.
Okonorndyeckue cucremsl (d9kocucremsl). IloHatue 00 »skocuctemMe M OUOreOLEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BeliecTB M MOTOK 3HEPTUU B 3KocHcTeMe. Tpoduueckue (IMUILEBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u ceru. OCHOBHBIE IOKa3aTeNIM HKOCHCTEMBI: Onomacca,
OPOAYKIHS. DKOJOTMUECKUE MUPaMUJbl: IMPOAYKIMH, YUCICHHOCTH, OuomMaccsl. CBoiicTBa
9KOCHUCTEM: YCTOMUUBOCTB, caMoperysanus, pazsutue. Cykueccus

Tema 9.2.

Copep:xanue yueOHOro MaTepuana

IIpuponuseie
9KOCUCTEMBI

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI peK U 03€p. DKOCHUCTEMAa XBOMHOIO WIIU
IMHAPOKOJIUCTBCHHOT'O JIeca. AHTpOHOFCHHBIe 3KOCHUCTEMBI. AFpOBKOCI/ICTeMLI.
YpOookocucrteMbl. buonornueckoe u  XO3SHCTBEHHOE 3HAYEHHE arpodKOCHUCTEM H
yp6o3kocucteM. bruopa3zHooOpasue kak (akTop yCTOMYMBOCTH 3SKocucTeM. CoxpaHeHue
OHMOJIOTrMYECKOro pa3HooOpasust Ha 3emiie

Tema 9.3.

Coneprxkanne y4eOHOro MaTtepuania

buocdepa —
riobanbHas
sKOCHUCTEMA 3eMIIH

VYuenue B. U. Bepnazackoro o 6uocgepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. XKusoe
BeuiectBO M ero ¢yHkuuu. OcoOeHHOCTH Ounochepsl Kak TIJI00AaTbHOM HKOCHCTEMBI.
JluHamuueckoe paBHOBecMe M oOpaTHas cBsizb B Ouocepe. KpyroBopoTsl Beuliects u
OMOT€OXMMHUYECKHE LHKIBl 3JIEMEHTOB (yrjepoja, a3oTa). 30HAJBHOCTh Ouocdepsl.
OcHOBHBIE OMOMBI CYILIN

Tema 9.4.
Biangaue

IIpodeccuonaibHO  OpHEHTHPOBAHHOE coAep:KaHHe (COAep:KaAHHE MPHKJIATHOIO
MOJLYJIst)

AHTPOIIOTEHHBIX
¢bakTopoB Ha

ouochepy

UYenoBeuecTBO B O6uochepe 3emnu. AHTponoreHHble u3MeHeHus: B Ouocdepe. [modansHbIe
sKosorudeckue mpodiembl. CocymiecTBOBaHHE MPHPOAbI W denoBedecTBa. CoxpaHeHHE
Ouopa3zHoOOpa3usi Kak OCHOBa ycroiuuBocTd Ouoceprl. OcHOBa palloOHaIBLHOIO
VIIpaBJICHUs] TPUPOIHBIMU pecypcaMd W HMX HCIOJb30BaHME. JlOCTIOKEHHsST OHMOJNOTHH WU
OXpaHa MPUPOJIBI

OK-01, OK-02,
OK-04, OK-07
1IK4.1, IIK 4.2
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IIpakTuyeckoe 3ansiTre (Ha BLIOOP nMpenoaaBaTesis)

Ne 12 «OTx0161 IPOU3BOJACTBAY

WM «IKOJIOTMYECKHEe aCleKThl MPOPECCUOHANBHOMN 1eATeIbHOCTH
i «lIpodunakTuka mpohecCuOHATBHBIX 3a00JICBAHUI

win «BausHue npou3BOACTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKa»

Tema 9.5.
Brwusiaue coranbHo-
IKOJIOTHUECKUX
(dhakTOpOB Ha
3JI0POBBE YETIOBEKA

IIpodeccnonajibHO OpPUEHTHPOBAHHOE COAep:KaHHe (coaeprkaHHe
MO/1YJIfA)

MNPUKJIAAHOTO

310poBBE U €ro cocraBisitonue. MakTopsl, MOJOKUTEILHO U OTPULIATEILHO BIUSIONINE HA
opranu3M 4enoBeka. [IpoOirema TEXHOT€HHBIX BO3ACHCTBHI Ha 3J0pOBHE 4YeIIOBEKa
(3MEeKTPOMAarHUTHBIE TIOJIsA, OBITOBas XWUMHsS, W30BITOYHBIC IIyMBI, paguanus © T.IL.).
Anantanus OpraHm3Ma uejgoBeka K (QakTtopaM OKpyKaromieil cpenbl. [IpuHIUIBL
(dbopmupoBaHus 310poBhecOeperammero noseaeHus. Puzndeckas akTUBHOCTh M 3/J0POBBE.
buoxumuueckre aceKThl pallMOHATBHOTO TUTAHUS

JlaGopaTopHble 3aHATHSA

Ne 3 «YmcTBeHHast paboTOCIIOCOOHOCTh

i «Bnusaue abnotndeckux (akTOpoB Ha YETIOBEKa» (B KAUECTBE TPUITEPOB, CHUYKAIOIITNX
paboTOCIOCOOHOCTh,  UCHOJB30BATH  YCIOBUS ~ OCYLIECTBICHHMS  IMPO(pECcCCHOHATbHON
JeATSILHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3ka u T.J1.)

Pazgen 10. Cenekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHHU

Tema 10.1.
Cenexuust
KaK HayKa U TpoIiece

Coneprxkanne y4eOHOro MaTtepuasia

Cenexkuus Kak Hayka W IpolecC. 3apoKIACHHUE CENEeKIUU U aoMecTukanus. Ydyenue H. .
BaBunoBa 0 meHTpax MHOrooOpasus M IPOUCXOXKJIEHUS KYJIbTYpHBIX pacTeHMid. LleHTpsl
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mramMm. COBpPEMEHHBIE METOJIbI
CEJIEKIIUU. MaccoBblit
U UHAMBHUIYAIbHBIM OTOOPHI B CEJNEKIMU pacTeHUH M KMBOTHBIX. OLEHKa 3KCTephepa.
bnuskoponcTBeHHOe ckpemyBaHue — MHOpUAMHT. Yucras nuaus. CKpenyBaHHE YHCTHIX
muHud. [etepo3uc, umu ruOpuaHas cuina. HepoJACTBEHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanénnas rubpuamzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes MW IOJy4eHHE
MOJIIIIONJ0B. JIOCTHKEHMSI CEEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUH

buorexHomoruss kak oOTpaciap MNPOM3BOJACTBA. |'€HHAas HWH)KEHEpUs. OTalbl CO3JaHUA
pexombunanTHoU JIHK u Tpancrennsix opranusmon. Kierounas unxenepus. Kierounsle
KYJbTYPBI. MHuKpOKIOHAIBHOE Pa3MHOKEHHE pacTeHUH. KionnpoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE M ITHYECKHE
npo6sembl. 'MO — reHeTndeck MOAU(PUIIMPOBAHHBIE OPTaHU3MBI

OK-01, OK-02,
OK-04, OK-07
1IK4.1, IIK 4.2
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Tema 10.3.
buorexnonoruun
B )KU3HH U Npodeccuu

IpodeccuonanbHo
MOLYJIs1)

OPHEHTHPOBAaHHOE co/iep:kaHue (colep:KaHWe NPHKJIATHOTO

OcHOBHBIE HAIIPABJICHUS COBPEMEHHON OMOTEXHOIOTUH B MTPOPECCHOHATIBHOMN NI TEIEHOCTH
YEJI0BEKa. Meronsl OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJIOTUYECKUX M TEHETHYECKHX OJKCIIEPUMEHTOB. [IpaBmia mowmcka W aHaimm3a
OnodKOJIOTHYECKOW MH(OpMAIMKM U3 Pa3IWYHBIX MCTOYHHKOB (HayyHas ¥ yuyeOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoi MH(popmanuu, cetb MHTEpHET M NpyrHe)

HpaKTI/I‘leCKOC 3aHATHEC

No 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTHXKCHHSIX B OOJIACTH TEHETHYECKHUX
TEXHOJIOTHH, KJIETOYHON MH)XCHEPUHU, MTUIIEBBIX OMOTEXHOJIOTHUH.
No 14 3ammra keiica: mpeicTaBlieHUE pPE3yJbTaTOB pEIIEHUS KEWCOB (BBICTYILICHUE C

MIPE3CHTAINECH )
Pazpgen 11. Pemenue keiicoB B 00,1aCTH OHMOTEXHOJIOT U
Tema 11.1.1. IIpodeccnonasibHO OPHEHTHPOBAHHOE CcoAep:xkaHMe (comep:KaHMe NPHUKJIATHOTO
buorexunonorun MO/1YJIfA)

B IIPOMBINIJICHHOCTH

Pa3zButue npoMbIIITIEHHOM OMOTEXHOJIOTUH U €€ NMPUMEHEHHUE B KHU3HM YellOBeKa, MOUCK U
aHaJIn3 UHQOpPMALMK U3 Pa3INYHbIX MCTOYHUKOB (HaydHas U yuyeOHO-Hay4dHas JMUTepaTypa,
cpeAcTBa MaccoBor MH(pOpMaluy, ceTb IHTepHeT U apyrue)

IIpakTHYecKHe 3aHATHA

Ne 15 Keiicel Ha aHanu3 MHQOpPMALMM O PA3BUTHUU NMPOMBIIUIEHHOW OMOTEXHOJIOTUH (110
MUHU-TPYIITIaM).
Ne 16 3ammra kelica: mpencTaBlIeHHE pe3yJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3EHTALNEH )

Tema 11.1.2.
CoruaibHo-
JTUYECKUE ACIIEKTHI
OHMOTEXHOJIOTHI

IIpogeccnonanbHo
MOIYJIs1)

OPHCHTHPOBAHHOC COACPKaAaHHUE (couepmaﬂue NPpUKJIAAHOTO

OTHYECKHE aCIIEKTHI PasBUTHUA OMOTEXHOJIOTHI U NMPUMCHCHUC UX B JXU3HU YCIIOBCKA, ITIOUCK
U aHanu3 MHQOpPMaluM M3 pa3IMYHBIX HCTOYHUKOB (HaydyHas U YydyeOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u apyrue)

IIpakTHYecKHe 3aHATHA

Ne 15 Keiicel Ha aHanu3 uHGoOpMaIuu 00 ITUUECKUX acleKTaX pa3BUTUS OMOTEXHOIOTHH (110
MUHU-TPYIIIaM).

Ne 16 3ammra kelica: TpencTaBICHUE pE3YJIbTATOB PEIICHUS KEHCOB (BBICTYIUIEHHE C
MIPE3EHTALNEH )

OK-01, OK-02,
OK-04, OK-07
1IK4.1, IIK 4.2
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Tema 11.1.3. IIpodeccnoHaibHO OPHEHTHPOBAHHOE CoAep:xkaHMe (cCoAep:KaHMe NPHUKJIATHOTO 6
buorexnonorun MOLYJIs1)
U TEXHUYECKUE PazButue OHOTEXHOJIOTMH C NPUMEHEHHEM TEXHHUYECKUX CcHcTeM (OMOMHXKEeHepHs,
CUCTEMBI ouonHdopmatika, OMOHMKA) M WX TNPUMEHEHHE B JXU3HU YEIOBEKAa, MOWCK M aHAJIN3
uHbOpMallUd M3 pa3IMYHBIX HCTOYHMKOB (HayyHas M y4yeOHO-HaydHas JUTepaTypa,
cpeacTBa MaccoBor MH(POpPMaIuH, ceTh IHTEpHET U Apyrue)
IIpakTHYecKkne 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 wuHpOpMAIMKM O PA3BUTUU OMOTEXHOJOTMHA C HPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHM-TPYIIIIaM).
Ne 16 3ammra kelica: mpencTaBleHUE pe3yJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAINECH )
IIpome:kyTounasi arrectanus (1uddepeHIMpoBaHHbINA 3a4eT) 2
Bcero: 72
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3. YcJioBus peaju3anuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCIUILTHHBI

3.1. I[J'[ﬂ pea/imzanuu 1porpaMmmbl  JTUCHHUIUIMHBI  JTOJ/IZKHBI ObITH NMpeaAyCMOTPECHDbI
ceayinue CrnieuaJabHbIC IIOMCIICHUA

Kabuner «buosorun», OCHaIEHHBI O0OPYJOBAaHHWEM: CTOJ JIEMOHCTPAIIMOHHBIA (C
PAaKOBMHOW, NOABOAKOM M OTBEACHHUEM BOJbl, CAHTEXHUKOH, 3JIEKTPUYECKHMMHU PO3ETKAMHU,
aBTOMaTaMHU aBapUIHOTO OTKJIFOUEHHUS TOKa), Ja0OpaTOPHBIN OCTPOBHOW CTOJ (IBYXCTOPOHHHM,
C 3alIUTHBIM, XMMOCTOMKHMM M TEPMOCTOMKHM IOKPBITUEM, HAACTOJIbEM, C IIOJACBETKOM U
ANEKTPUYECKUMU PO3ETKAMU, TOJBOJKOW W OTBEACHHUEM BOJBI M CAHTEXHHUKOW), CTYI
71a00paTOPHBII OBOPOTHBIN, PETYIUPYEMBIN IO BBICOTE.

[lepevyeHp AEMOHCTPALIMOHHOTO U J1A0OPATOPHOTO 00OPYIOBAHUSI.
JemoHCcTpanioHHOE 000pYAOBaHNE U TIPUOOPHI:

— KOMIUIEKT BJIQKHBIX MPEMapPaToB IEMOHCTPALMOHHBIN

— KOMIUIEKT repOapHeB 10 CUCTEMaTUKE PACTEHUN C ONpeIeTUTEeIbHBIMI KapTOUKaMH

— KOMIUIEKT KOJUICKIIHH 1EMOHCTPAIIHOHHBIH

— 1udpoBOr MUKPOCKOI OMHOKYJISIPHBIN (C Kamepoi)
JlaboparopHo-TexHOIOTHYECKOE ~ oOopynoBaHue  (JaboparopHoe  000OpyAOBaHUE,

puOOpbI, HAOOPHI [Tl SKCIIEPUMEHTA, UHCTPYMEHTHI):

—  MOJIENH, MYJISKH, alllIHKaluN

— KOMIUIEKT MOJleNIei-anTInKalui JeMOHCTPAlMOHHBIN

— KOMIUIEKT aHaTOMHUYECKUX MOJIENIeH JeMOHCTPALlMOHHBIN

— Ha0Op MaJCOHTOJIOTUYECKUX MYIISKEN

— KOMIUIEKT OOTAaHUYECKUX MOJEIIEH 1IEMOHCTPAIMOHHBIN

—  KOMIUIEKT 300JIOTHYECKUX MOJEIIEH T1EMOHCTPALIMOHHBIN

—  KOMIUIEKT MYJISKEH JEMOHCTPALIMOHHBIN

— CKeJeT YelloBeKa

— TOpC uenoBeKa pa30opHbIi

— KOMIUIEKT Mojenei

— KOMIUIEKT CKEJIETOB Pa3IMYHBIX KJIACCOB )KHBOTHBIX

— TabuuIbl peabedHbIe

— JIEMOHCTpAIMOHHBIE y4eOHO-HaTJIsIHbIe TOCcOOus

— KOMIUIEKT ITOPTPETOB 1t 0hopMIiIeHUsI KabuHeTa

— nabopaHTcKas i kKabuHeTa OMOJIOTUH U DKOJIOTUU

— CTOJ C ALMKaMU JJIs XpaHeHUs/TyMOoi

— Kpecio oucHoe

— CTOJ J1JabOpaTOpHBINA MOECUHBIN

—  CYIIWIbHAS TaHEJb JUIS TOCY IbI

— mkad a8 XpaHeHHs y4eOHbIX TOCoOUi

— mkad A7 XpaHEeHUs BIKHBIX TPenapaToB, 3aMPAIONINNACS Ha KITIOY

— mkad A7 XpaHeHus 1abopaTOpHOH MOCYIbl/TPUOOPOB

— 1abopaHTCKUH CTO

— cTyn 1abopaTopHBIN

—  KOMIUIEKT epIIel /Ui MBIThS JAOOPaTOPHON MOCY/IBI.

3.2. UndopmanuonHoe odecreyeHne peaau3alnu NporpaMmbl

Jlis peanu3anuy MPOTrpaMMbl JAUCHUIIIUHBL OubIuoTeuHbld (GoHA 0O0pazoBaTenbHON
OpraHM3aly JIOJDKEH MMETh IeYaTHbIe W/WIM 3JEKTPOHHblE Y4eOHHMKHM U pa3paboTaHHbIE B
KOMIUIEKTe C HUMH y4eOHble TocoOus (MPH HAIWYHMH), JOMYIIEHHbIE K WCIOJIB30BAHUIO TPHU
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peanuzanu  00pa30BaTEeNbHBIX IPOrpaMM CpEeaHEro MpoecCHOHATBHOIO 00pa3oBaHMS,
peanu3yeMbIX Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHus.

[Mpu peanu3anuu MpoOrpaMMbl JUCIMIUIMHBL BO3MOXKHO HCIOJIB30BAaHHE 3JICKTPOHHBIX
00pa3oBaTeNbHBIX  PECYpCOB,  JONYIICHHBIX K  HCIOJB30BAaHHIO TPHU  pealn3aluu
00pa30BaTeNbHBIX IPOrPaMM CPETHETO OOIIET0 00pa30BaHUs.

OcCHOBHBIC HCTOYHUKHU:

o KoncrantunoB, A.I'. buonorus nmias npodeccuii M CHENMAIbHOCTEH TEXHHYECKOTO U
€CTECTBEHHO-HAYYHOTO MpoduiieH : yued. s CTyA. YUpekaeHu cpea. mpod. odpazoBanus /
B.M. Koncrantunos, A.I'. Pezanos, E.O. ®anees ; non pea. B. M. Koncrantunosa. — 8-¢
u3a., crep. — M. : U3gatensckuii nentp «Akaaemus, 2019 r. — 336 c.

HNuTepHeT- pecypcesbi:

https://e.lanbook.com/search?query=6ononormnsn%20
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https://e.lanbook.com/search?query=биология%20

4. KoHTPOJIb 1 OLIEHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN M CHUILTHHbBI

KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOSHHUS O00IIe00pa30BaTEIILHON U CIIUTUTHHBI
pacKpbIBalOTCA Yepe3 AUCLUUILTMHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIIMX

U po(ecCHOHANBHBIX KOMIIETEHLIMH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oo6masi/mpogeccuoHanbHAS
KOMIIeTEeHI U

Pa3zgen/Tema

THun oeHOYHBIX
MepOoNnpHuATHUS

OK 01. Beibupats criocoOb1
pelieHus 3a1aq
npodeCcCuOHATBLHON
JESTEIIbHOCTH PUMEHUTEITHLHO
K Pa3JIMYHBIM 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

OO6cy»xaeHue 1o Borpocam
JEKIUU

Pazpabotka rinoccapus
3anojaHeHue CPaBHUTEIbHBIX
TadJIUIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIIOJIb30BAHUE
apryMeHTOB, OMOJIOrMYECKON
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBienue pe3yabTaToB
NPAaKTUYECKUX padboT
KontposnbHbie paboThI
3amuTa TBOPUYECKUX padoT
3amuTa MHANBUAyaJIbHBIX
IIPOEKTOB

Brimonnenue 3ananuii
IIPOMEKYTOYHON aTTECTalluN

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpEJICTBA
MIOWCKa, aHaJIu3a

¥ MHTEPIIPETAINT
uHpopManuy,

1 UTHPOpPMAIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a/1a4 MpoeCcCHOHATIBHON
JeSITeIbHOCTH

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

OueHnBaemast JUCKYCCHS 110
BOIIpOCaM JIEKLIUU
PazpaboTka MeHTaIbHOM
KapThl B MUHU TpYIIax
Brinonnenue u 3amura
1ab0paTOPHBIX paboT
IIpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
IIpencraBieHne yCTHBIX
COO0IIIeHUH ¢ pe3eHTalueH,
MIOATOTOBJIEHHBIX 10 IEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenoaaBaTesieM

OK 04. DddexTuBHO
B3alMOJIECTBOBATE U
paboTaTh B KOJUIEKTUBE 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»xaeHue 1o Borpocam
JICKIIUN

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

! TIpoheccHOHATIEHO OPUEHTUPOBAHHOE COMEPKAHKE.
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OK 07. ConelicTBOBaThL
COXPAHECHHIO OKPYKAIOIICH
Cpelbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS

00 U3MEHEHUH KIMMara,
IIPUHLIUIIBI OEPEKITUBOTO
MPOMU3BOCTBA, 3P (HEKTUBHO
JIeHCTBOBATH

B UPE3BBIYANHBIX CUTYAIIUSIX

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 CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToB
NPaKTUYECKUX paboT
KonTposnbHbie paboThl
3amuTa TBOPUYECKUX padoT
3amuTa HHAUBUYaTbHBIX
MIPOEKTOB

Brimonnenune 3amanui
MIPOMEKYTOUHOM aTTeCTaINH

IIK 4.1. BHIIIOJHATE 3JIEMEHTHI
MaKETHPOBAHHSI.

I[IK 4.2. IlomroraBiuBaTh K
HCII0JIb30BAaHUIO HCXOJHbIE
W300paKCHHUS, B TOM YHCIIEC
doTorpadpuueckue.

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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