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COI''TACOBAHO OIOBPEHO

ITLK MeaunuucKoro pogmis Ilemaroru4eckuM COBETOM
[Tpotokoin No 7 ot «gg  » &% 2025 1. ITporoxon Ne
IIpencenarens Jei6ans ©.0. or« 285 O3 2025w

Oprapusanua-pa3padoTyuK:
OI0JDKETHOE YUpeXIeHHe MpodecCHOHATLHOr0 00pa3oBanus XanTel-MaHCHACKOT0 aBTOHOMHOT'O

oxpyra-tOrps! «JlaHrenaccKui NOIMTEXHUYECKHH KOUIEIDK)

Pazpabdorumk:
Jlpibane  @apupa DapmueBHa, upenogaBarenb OHONOTUM, OIO/DKETHOE — yUpPEXKJICHHUE
«JlagrenaccKuil MOMUTEXHUIECKUH KOJUISIDKY .

Pabowass nporpamma paszpaboraria B COOTBEICTBHH ¢ DejepalbubM  IOCY/IapCTBCHHBIM
00pazoBaTCIBHBIM CTAHJIAPTOM CpeJiHero podeccHoHalbiIoro o0pasosauus 110 lpodcccun
23.01.17 Macrep 1mo peMOHTY M OOCIIYXMBaHMIO aBTOMOOWICH, yTBepxicHHBIM Ilpukazom
Munnpocssimenus Poccumiickoit @eneparmu ot 16.08.2024 Ne 580, ma ocsose Ilpumepnoit
mporpaMMbl  yueOHOM  aucumiumHsl - «buomorusy, pexomennoBanHoi — DenepaibHBIM
rOCyJapCcTBEHHBIM  OIOMDKCTHBIM  O0pa3oBaTeNbHBIM  VUPSKIACHHUEM  JOTOJHHTETHHOTO
npodeccronanbHoro obpasoBaHus «VHCTHTYT pasBHTHSA NPodecCHOHANBHOTO 00pa3oBaHM»
(PTBOY MIIO «HMPIIO») B xauecTtBe IPUMEPHOM OpPOrpaMMBbl JUIS pead3aliidl OCHOBHOM
npodeccnoHaIbHON o0pazoBaTenbHod mporpamMbl CIIO ma 6aze ocmoBHOro obmiero
obpa3oBanus ¢ IIOIydEHUEM cpenHero obmero odpasopanust, Ilporoxor Ne6/2025 ot 18 anpens
2025 ropna.



COJIEPKAHUE
[TACIIOPT PABOYEN ITPOTPAMMBI YUEBHOM JIMCLITTJIMHBI
CTPYKTYPA 1 COJIEPKAHUE YUEBHOM JUCLATIIHbL
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1. IIACIIOPT PABOYEM IIPOrPAMMbBI YYESHOHN JUCIUILIAHBLI
OVJ1.13 BHOJIOI'UsI

1.1.06aacTh npuMenenus pabodeii HporpamMmel.

O6meobpasoparensHas JUCIMIUINEA «Brosorusay u3ydaerca Ha 0a3oBOM ypOBHE B
061meo6pazoBaTeIbHOM IIMKIIE y4eGHOTO IIIaHa OCHOBHOM IpogeccHonanbHo 00pasoBarebHOM
IporpaMMbI 1o Tpodeccuu 23.01.17 MacTep 1o peMOHTY U 00CTyKUBAHMIO aBTOMOOHIIEH.
PaGouass nporpamma y4eGHOM JMCIHMIUIMHEL MOXET OBIThL MCIONB30Balia B JIOMOIIATCIEHOM
poecCHOHATLHOM 00pa3oRanuy ¥ NpoPeCcCHOHABION [I0IrOTOBKE.

1.2. Mecro JUCIMIUIMELI B CTPYKTYpE  OCHOBHOH  upodeccnonabuou

00pa3oBaTCJBLUOI IIPOIPAMMBI
Vaebuas guemmumua OV J1.13 Buosiorust oriocurest K 0011icodpazoparellbHOMY IIHKILY .

1.3. leau ®m 3apauyM y4eOHOM NUCHMIUIMHBI —~ TpeOOBaHUS K Pe3yabTaTaM OCBOCHHUSA
JAMCIMILTHHBI

Cozepxanue nporpaMmsl 061eo0pa3oBaTebHON TMCIMIUIMHE] « bHOIOrns» HanpapiIeto
Ha JOCTWDKEHHE Pe3yJbTaToB ee M3ydeHus B cooTBercTBMU ¢ Tpedomanmsmu PI'OC COO ¢
yueroM npodeccuonanprod HampasinenHoctn PI'OC CIHIO. Iens usydenus IUMCIHUIIIMHEL
«buonorus» Ha 6a30BOM YpOBHE — OBJaJieHue OOYyUarOIMMMCS 3HAHHSAMH O CTPYKTYpHO-
(GYHKIMOHAIBHOM OpradM3aluy JKUBBIX CHCTEM pa3HOro paHra #u npuobpereHHe yMeHUH
UCIIONIL30BATh OTH 3HAHMS JUISI TPAMOTHBIX JICHCTBUHM B OTHOIICHUM 0OBEKTOB KMBOM IIPUPOILI X
pelenys Pa3IyHbIX )KU3HCHHBIX IPOOIIEM.
JlocTmxenue ey M3Y4YCHUs AUCHHMIHHE! «buonorus» Ha 6a30BoM yponHe oOecreyHBacTCs
pCITICHAEM CIIeTYIOTIUX 3a/1ad:
- OCBOCHME O0YYaIONMMHUCS CUCTCMBI 3HAIMA O OMOJIOIMYCCKUX TCOPUSIX, YUCHHSX,
3aKOHaX, 3aKOHOMCPHOCTSX, I'MIIOTE3aX, 1IPABIIIAX, CIYXKAIHMX OCHOBOH JuIsl (DOPMHEpOBAIIMS
MIPEICTaBICHHA! O €CTCCTBEHHO-HAYYHOH KapTHHEe MHpa, O MCETOoAax Hayyyoro IO3HaHHUM,
CTPOCHUH, MHOrooOpa3uy W OCOOCHHOCTSX MXMBBIX CHCTEM pAa3HOTO YPOBHS OpraHM3alliH,
BBIIAIONIUXCS OTKPBITHSX B COBPEMEHHBIX MCCIIEJOBAHUAX B OHOJIOTHH;
- dopmupoBanre y 0O0y4alOnIMXCsl O3HABATENbHbBIX, HHTEIUIEKTYJIbHEIX ¥ TBOPYECKHX
CIocoOHOCTEN B Ipoliecce aHajln3a JaHHBIX O IIyTSX pa3BUTUS B OMOIOIMU Hay4YHBIX B3IIISIOB,
HACH U HOJX0J0B K U3YUEHHIO KUBBIX CHCTEM Pa3HOI'0 YPOBHS Opraiu3aliiiy;
- CTaHOBJIEHHE y OOydaromuxcsi o0med KynbTyphl, (QYHKIHOHAILHOH TI'PaMOTHOCTH,
pa3BUTHE yMEHUN OOBACHATH M OIECHUBATH SBICHUS OKPY>KAIOLIEI'0 MUpa XKUBOM IPUpPOIBI Ha
OCHOBaHMM 3HAHMM 1 OIIBITA, IOJIYyUEHHBIX IIPH U3YIECHUU OUOIOTHM;
- ¢dopmupoBaHre y O0YYAIOIUXCS YMEHHH HMIUTIOCTPUPOBATH 3HAYCHHE OHOJIOTHYECKUX
3HAHWH B IPAKTUYECKOH [ESTENLHOCTM YEJOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOIMH U arpoOHOTEXHOIOTHH;
- BOCHHTaHME YOEKAEHHOCTH B BO3MOXHOCTH IIO3HAHMS YCJIOBCKOM JKHUBOM ITPUPOIBI,
HEOOXO0/IUMOCTH OEPEKHOI0 OTHONICHHUS K IEH, CODIIO/ICHUS ITUICCKUX HOPM 1IPH IIPOBEICHHK
OMOJIOTMIECKUX UCCIICIOBANMIM;
- OCO3HaHME 1IEHHOCTH OMOJIOTMYCCKUX 3HAHMHM JUISL MOBLUICHUS YPOBHS 3KOJIOIMYCCKOM
KyJBTYPBL, 715 GOPMUPOBAHUS HAYIHOI'O MUPOBO33PEHMS;
- IpUMEHEHUE TPHOOPETEHHBIX 3HAHWM W yYMEHWH B  IIOBCCTHEBHOM  IKU3HH
JUIS. OIEHKH TIIOCJIEJICTBUM CBOEH JEATENbHOCTH II0 OTHOIIEHMIO K OKpyXKalome# cpeje,
cOOCTBEHHOMY 3JIOPOBBIO, 00OCHOBAHUE M COOMIOACHUC MEP IIPOPHIIAKTHUKH 3200JICBAHIMA.

OcBoeHue coxepxkaHus y4eOHOH IUCHMINMHBI «BHONOrHS» HampaBIeHO HAa JIOCTHIKCHHC
CIIEIYIOIIHX PE3yIbTATOB!



Koa u Il 1aHupyemble pe3yJIbTaThl 0CBOCHHS IU CLIHILTHHbI

HAHMeHOBaHUe

Q’OPM"PY”‘“}‘ O6mmue HucuunanaapHbie

KOMIIeTeH it
OK 01. Bpibupars | JluuHOCTHEIE pe3yIbTaThl [ODKHBI OTpakaTk B dyactu: | [IP6 1. ChopMupOBAHHOCTE 3HAHWI O MECT€ W POIH OHOIOrUN
CrIocOOBI  pelIeHUs | TPYJAOBOIO BOCIIMTAHHUS: B CHCTEME HAy4YHOI'O 3HAHHUS; (YHKIMOHAIBHOH I'PaMOTHOCTH
3anaq - TOTOBHOCTH K TpPYZAY, OCO3HAHHME LIEHHOCTH MacTEepCTBa, | YeJOBEKa JIS PEIICHUS KU3HEHHBIX MPOOIeM.
npodecCHOHATBHON | TPYXOIIO0He; [IP6 2. CdopMupoBaHHOCTH YMEHHS pAaCKpBLIBATH COJAEPKAHMUE
JIeSTEILHOCTU - TOTOBHOCTh K aKTHUBHOH JIESTENBLHOCTH TE€XHOJOTHYECKOH | OCHOBOIOJArAOIIMX OHOJIOTHYECKAX TCPMHHOB U IOHSTHIM:
HPUMEHUTEIBHO U conMagbHON HaITPaBjiCHHOCTH, CIIOCOOHOCTH | )KM3HB, KJIeTKa, TKaHb, OpraH, OPraHu3M, BWJ, IIOMY.ISIIHS,
K pa3MYHbIM | HHUIIMAPOBATH, IJIAHUPOBATh M CaMOCTOSTEIBHO BBRIIOJIHATE | 3KOcHcTeMa, OnoleHo3, Ouocdepa; metabonusM (0OMEH BelliecTB
KOHTEKCTaM TaKyIo JeATEIbHOCTD; W IIpeBpallleHue 3HEPrHH), IoMeocTa3 (caMopery.Isius),

- HHTEpEeC K pa3IuyHbIM cdepaM IpodeccroHaIbHON
JIEATETLHOCTH.

MeTanpeMeTHbIE Pe3yIbTaThl TOJDKHBI OTPaXKaTh:
Ogyasenue YHUBEPCATBHBIMU YYEOHBIMU [T03HABATEIBLHBIMH
JNEHACTBUSIMU:

a) 6a30BbI€ JIOTHIECKUE JEHUCTBUS:

- CaMOCTOSITENBHO (OpPMYIHpPOBaTh M aKTyaJU3UpOBATH
IpobJieMy, paccMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATL CYIIECTBEHHBIM IPU3HAK WM OCHOBAaHMUS
JUTSL CPaBHEHMS, KITacCUPUKAIUY U 0000IIEeH S

- OIIPEJICIISATh eI ASATEIbHOCTH, 3aaBaTh apaMeTphl

U KPUTEPUH UX JOCTIDKEHHS;

- BBISBJIATEH 3aKOHOMEPHOCTH U IIPOTHBOPEHHUS

B PaccMaTpPUBAEMBIX SIBICHUAX;

- BHOCUTH KOPPEKTUBBl B [ESTEILHOCTH, OIEHUBATH
COOTBETCTBHE pE3YJIbTATOB LEJSM, OICHHUBATH PUCKA
MOCJICACTBYH JESTENLHOCTH;

6) 6a30BBIE UCCIIEAOBATENBCKUAE NCHCTBHS:

- BIIAJeTh HaBbIKaMH y4eOHO-1CCIIe0BaTENLCKOH

U TpPOCKTHOM JAEATENBHOCTH, HAaBBIKAMU pa3pelICHUs
npobem;

Ouocunrte3 OenKa, CTPYKTYypHas OpraHM3alds >XHBBIX CHCTEM,
JICKPETHOCTB, CaMOperyJIsLus, CaMOBOCIIPOU3BE/IEHUE
(penponykius), HAaCJIEICTBEHHOCTb, U3MEHUYHUBOCTb,
3HEPrO3aBUCHUMOCTb, POCT U PA3BUTHE, YPOBHEBAS OpPraHU3aAIIMSL.

IIP6 3. CdopMUpPOBaHHOCTE YMEHUS PACKPBIBATH COJEPIKaHUE

OCHOBOIIOJIArafOIMX  OWOJIOTHYECKHX  TEOPHH ©  THIIOTE3:
KJIETOYHOHM, XPOMOCOMHOM, MYTallMOHHOM, SBONIOIUOHHOM,
TIPOUCXOXKICHU S )KU3HH U YEIIOBEKA.

I1P6 4. CdopmupoBaHHOCTE YMCHHS pacKpbIBaTh

OCHOBOIIOJIArafOIIMEe OMOJIOTMYECKHAE 3aKOHB! M 3aKOHOMEPHOCTH
(I'. Meunnmens, T. Moprana, H.M. Basumosa, 3. Iexkems,
@. Mrotepa, K. bapa), rpaguubl uX OPUMEHUMOCTH K YKHBEIM
CHCTEMAaM.

1IP6 5. IlpuoOperenue onpiTa NPUMEHCHUSI OCHOBHBIX METOJIOB
HAy4JHOr'0 [I03HAHU, UCIIONB3YEMBIX B OMOIOIHY: HaO IO 1€HUS

U ONKCaHUA JXUBBIX CUCTEM, IIPOIECCOB U SBICHUN; OpraHU3aIlul
U IpOBE/EHHs OMOJIOTHYECKOr0 JKCIICPUMEHTa, BBIIBMIKCHHS
TUIIOTE3, BBIABJIEHHUS 3aBUCHUMOCTH MEXIYy HCCIEILyEeMbIMU
BEJIMYMHAMY, 00BACHEHUS I1OJTy YCHHBIX pe3yJIbTaToB
¥ (OpMYIMpPOBaHHUS BBHIBOJOB C HCIIOJIB30BaHMEM HAyYHBIX
IOHATHH, TEOPHI U 3aKOHOB.




- BBIABIISITH IPUYMHHO-CIIEJICTBCHHEBIC CBI3H

Y aKTyaJIM3upoBaTh 3a/1a4y, BRIABUIATH TUIIOTE3Y

€e pemeHHs, HaXOOUTh apryMeHTHI Ul J0Ka3aTelbCTBa
CBOMX YTBEP)K/IEHHH, 3a7aBaTh IapaMeTphl W KPUTEPHU
pEIIeHNS;

- QHATM3UPOBATH IIONYYEHHLIC B XOJ€ pEIICHUS 3aJadu
pe3yJIbTaThl, KPUTHYECKH OUEHHBATh MX JOCTOBEPHOCTH,
IIPOTHO3WPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;
pa3pabaThIBaTh IJIaH PEIICHUS IIPOOJIEMbI C YIETOM aHalu3a
HMEIOIINXCSA MATEPHAIBHEIX 1 HEMATEPUAIBHBIX PECYPCOB;

-~ YMETb IIEPEHOCUTH 3HAHUS B [T03HABATEIBLHYIO

U IPakTHUYECKYIO 00JaCTH JKU3HEACSITCILHOCTH;

- YMETb HHTETPUPOBAThL 3HAHUS U3 PA3HBIX NPEIMETHBIX
obnactei,

- BBUIBHTAaTb HOBBIE WJICH, IHpelaratb OpPUTHHAILHBIC
[IOAXOJBI ¥ PEIICHUS

I1P6 6. ChopMUpOBAaHHOCTH, YMEHHS BBIACHATH CYIIECTBEHHBIC
IIpU3HAKA  BHPYCOB, KJIETOK  IIPOKApHMOT M 3YKapuorT,
OJHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHW3MOB, BHJIOB,
OMOreoLeHO30B U 3KOCHCTEM; OCOOEHHOCTH IIPOIECCOB OOMeHa
BEINECTB M TIPEBPAIUCHHUS JHEPIMM B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO U DHEPreTHIecKoro 00MeHa, XeMOCHHTE3a, MUTO34,
MeHo03a,  OIUIOAOTBOPEHMS,  PasBUTHS U Pa3sMHOXKEHU,
HHIABY/IYTBHOTO PAa3BUTHs Opranu3Ma (OHTOreHesa), OophObI 3a
CyIECTBOBAHME, ©CTECTBEHHOro o01Oopa, BHIO0Opa30BaHK,
IPUACTIOCOOTICHHOCTH OPTraHM3MOB K CpeJie OOHMTaHWs, BIMSHUIL
KOMIIOHEHTOB JKOCHUCTEM, AHTPONMOTCHHBIX ~ WU3MEHEHHH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYyTrOBOPOTa BEIECTB U IPEBpALCHUE SHEPTHH B OHocdepe.

IIP6 7. CdhopMUpOBAaBHOCTb YMEHHS IPUMEHATH II0JyYCHHBIC
3HaHUS IS O0BSCHEHUs OMOIOIMYECKUX NPONECCOB M SBICHUH,
JUTS IPUHSITUS IPAaKTHYECKUX PEINCHUM B IIOBCEIHEBHOM JKU3HU

C [IeTBpI0 oOecreyeHus: 0€30MMacHOCTH CBOETO 340POBhA 1 3/10POBbS
OKPY KAIOUIMX JIrOjIe#, COOIIONEHMS 340pOBOro obpasza >KU3HH,
HOPM I'PaMOTHOT'O ITOBEACHHUS B OKPY’KAIOIIEH IPUPOJHON Cpese;
NOHUMAaHHE  HEOOXOMUMOCTM  HCIONb30BAHUS  JIOCTHIXKEHWH
COBPEMEHHO# Ouonorny M OMOTEXHOJOTHH [UIsl paloOHAJIBLHOrO
IPUPOIOTIOTB30BAHUSL.

ITP6 8. ChopMuUpPOBAaHHOCTH YMEHHWS pellaTh OHOIOrHYECKUe
3aJla4i, COCTABJITH T€HOTHIINYECKHUE CXEMBbI CKPEIMBAHU

JUIS Pa3HBIX THIIOB HACICOBAHWS INPH3HAKOB Y OPraHM3MOB,
COCTaBIsTh CXEMBI IIEPeHOCa BEIIECTB U IHEPIHH B 3KOCHCTEMAX
(1ermu M TaHUS, TAIIEBBIE CETH).

ITP6 9. CdhopMuUpOBaHHOCTH YMEHHH KPHTHYECKMA OLIEHUBATH
uHbOpMAIMIO OMONOTMYECKOTO  COAEP)KAHHUsS, BKIIOYAIOIIYIO
TICEBIOHAYYHbIE 3HAHUS M3 PA3IHIHBIX HCTOYHHKOB (CpejacTBa
MaccoBO¥  MH(OpPMAIWK, HAYYHO-IONYJSPHBIE MAaTepHaib);
HHTCPIPETHPOBATE STHYECKHE aCTIEKThI COBPEMEHHBIX
ucclenoBaHui B Ouonorud, MeOMUMHE, OMOTEXHOIOIHMH;
paccMaTpuBarh  I7I0OAJIbHBIE  SKOJOTHMYECKHE  IIPODJIEMEI
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COBPEMEHHOCTH, (OpPMHUPOBATH
CO6CTB€HHYEO IIO3HITULO.

ITP6 10. CdopMHpOBAaHHOCTE YMEHMH cO3/1aBaThb COOCTBECHHBIE
NUCbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE OHOJIOTHMYECKO
uHGOpMAMKA M3  HECKOIBKMX  HCTOYHHKOB,  I'PaAMOTHO
MCIIOJIB30BATh MOHSTUIHBIN anapaTt OMOJIorHU

I10 OTHOIICHUIO K HHM

OK 02.
Hcnozs3oBath
COBpPEMEHHBIE
CpelcTBa  IIOWCKA,
aHaM3a

W HHTepIpeTanuu
uHboOpMaUua

1 WHPOpPMAIIMOHHbBIE
TEXHOIOTUH JUTS
BBIIOJIHEHUST  3ajad
1po¢ecCHOHAIBHOM
eI TeIbHOCTH

JIMYHOCTHBIE pe3ysbTaThl AOJDKHBI
[IEHHOCTH HAYYHOI'O II03HaHUs:
-chOPMUPOBAHHOCTE MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHA HayKu M OOIIECTBEHHOH
MIPaKTHUKH, OCHOBaHHOTO Ha Juaigore KYJIBTYD,
CIIO0COOCTBYIOILETO OCO3HaHHIO CBOEI0 MecTa
B IOIMKYJIBTYPHOM MHDE.

MeTanpeMeTHbIe Pe3yIbTaThl JOJDKHBL OTPaXaTh:
OpB:1azileHre YHUBEPCAIBHBIME YYEOHBIMU IIO3HABATEILHBIMU
AEVCTBUAMU:

B) paboTa ¢ uHbopManuei:
- BJIaJETH HaBBIKAMU
U3 ACTOYHHKOB  pa3HbIX  THIIOB, CaMOCTOATEABHO
OCYIIECTBIATE IIOMCK, aHasm3, CHCTEMATH3AITIO
1 WHTEPIpeTalio HHOOPMAIMH Pa3IMIHbIX BUJIOB # GopM
NIpeACTaBIEHHUS];

- OLEHHBATh JTOCTOBEPHOCTH, JIETUTUMHOCTH HHGOPMAIIWH,
€e COOTBETCTBUE ITPABOBLIM M MOPANBLHO-3THYECKUM HOpMaMm

OTpaXarb B YaCTH!

NONMyuYeHUss  WHQOpMAIUH

ITP6 1. ChopmMupOBaHHOCTE 3HAHUN O MECTE U POJIH OHOTIOTHI

B CHCT€ME€ HAy4YHOIO 3HaHWs; (GYHKIHOHAIBHOM TIpamMOTHOCTH
4eJJOBeKa JUIsl PENICHUS )KA3HEHHBIX [IPO0IEM.

IIP6 7. CdopMupOBaHHOCTh YMEHHS IPUMEHSTH [IOTy4EHHBIC
3HAHUS IS OOBSICHEHMsI OHOJIOIMYECKUX HPOLECCOB H SIBICHHIH,
JUlsl IPUHATHS IPAKTUYECKHUX PEIICHUH B TOBCETHEBHON YKU3HU

¢ Henpro obecreueHus 6€30I1aCHOCTH CBOETO 3A0POBBSI U 3/I0POBbSI
OKPY KaIOIMX JIIOAEH, COOJIOAEHHUs 340pOBOro obpas3a >KU3HH,
HOPM I'PaMOTHOTO IIOBEACHUS B OKPY KaIOLIEH IPUPOIHOM cpexe;
NOHMMaHME€  HEOOXOAUMOCTH  MCIIOJIB30BAaHHUA  JTOCTHKEHUH
COBpEMEHHOH Omosiornu 1 OHOTEXHOJIOTHH AT pallMOHAIBHOIO
IIPHPOAOIOIB30BAHUS.

[TP6 10. ChopMupoBaHHOCTb YMEHHUH CO3/1aBaTh COOCTBEHHEBIC
NUCHbMCHHBIE U YCTHBIC COOOINEHHS Ha OCHOBE OHOIOTHYCCKOM
uHPOpMAIMK M3  HECKOJBKHX  UCTOYHHKOB,  I'PaAMOTHO
UCIIOJIF30BATh IIOHATHIHBIN annapar OHoIoruu

OK 04. OddexTrBHO
B3aUMOICHCTBOBATD
¥ paboTarthb

B KOJUICKTHRE

¥ KOMaH/Ie

JIMIHOCTHEIE PE3YIILTATBl MOJDKHBI OTPa)»aTh B HaCTH:

[ICHHOCTH HAy4HOI'0 I[I03HAHUA: OCO3HAaHWE ILEHHOCTH
HAay4YHOM  JICSTENbHOCTH, TIOTOBHOCTH  OCYIUECTBISATH
NPOEKTHYIO " HCCJIEJIOBATEBCKY IO JEATETLHOCTD
MHAWBUAYANBHO U B FpyHIe.

MertanpeaMeTHble pe3yIbTaThl JOJDKHBI OTPaKaTh:
OsitazieHue YHUBEPCATbHBIMHI KOMMYHHUKaTUBHBIMHU
JICUCTBUSIMM:

6) coBMecTHasi 1eSTeJIbHOCTE!
- IOHMMATh ¥ UCIIOJIB30BATh IPEUMYIIECTBA KOMaHHON

[IP6 5. IlpuoOpereHue ombITa IPUMEHEHUS] OCHOBHBIX METOJOB
HAYYHOT'O ITO3HaHMUs, HCIIOJIB3yEMBIX B OMOJIOTHH: HAOJIIO/ICHUS U
OIMCAHUS KUBBIX CHCTEM, IIPOLECCOB U SIBJICHUH; OpraHU3aLUH U
IIPOBEACHUS] OMOJNOIMYECKOTO  SKCICPUMEHTa,  BBIIBHKCHUS
TUIIOTE3, BBIABICHHSA 3aBUCHMOCTH MEXIYy MCCIETYyEMBIMU
BEJIMYHHAME, OOBICHEHHS 10y YEHHBIX Pe3yIbTaTOB

¥ (QopMyIMpOBaHHS BBIBOJAOB C HCIOJNL30BAHUEM HAYYHBIX
IIOHSATHH, TEOPUI B 3aKOHOB




U UHIABUYAJILHOM paboThI;

- IIPUHUMATDL Je(SANN%0 COBMECTHOH JACATCIIBHOCTH,
Opranyu30BLIBATE U KOOPIUHUPOBATH OEHUCTBUSA

110 € JOCTHOKCHHUIO:! COCTaBJIATH Iaxg IICfICTBKfI,
pacopeaenaTs pojm € YUYCTOM MHEHUHI YYaCTHHUKOB

00CYKJIaTh pe3yJIbTaThl COBMECTHON paboThI

OK 07.
ConeiicTBOBATH
COXPaHCHHIO
OKpyKaronex

CpEbl,
pecypcocOepekeHu
10, MIPUMEHSTH
3HAHUS

00 M3MEHEHUH
KIIuMara, MPUHIHAIEI
OepexIBOro
IIPOM3BOJICTRA,

5@ HexTHBHO
JIEACTBOBATh

B YpE3BBIYANHBIX
CUTYaLHASIX

JImyHOCTHBIE pe3yiIpTaThl JIODKHBI OTpaXaTh B YacTH:
SKOJIOTMYECKOTO  BOCIIMTAHMA: -  cOPMUPOBAHHOCTH
SKOJIOTHYECKON KYIIBTYpPbl, IOHUMAHUE BIUSHUS COLMAIBHO-
3KOHOMMYECKUX NTPOIIECCOB HA COCTOSHUE ITPUPOJTHON

¥ COUHMaJIBHON CpEe/bl, OCO3HAHME IJI00aNBbHOIO Xapakrepa
3KOJIOTHHUECKUX TpodieM;

- INJAHUPOBAHUE U OCYLIECTBICHUE JEUCTBUM B OKPY KaroleH
Cpelle Ha OCHOBE 3HAHUA Lejefl YCTOWUMBOTO Pa3BUTHS
4eJI0BEYEeCTRa,

- AaKTHUBHOE HENpPUATHE JIEUCTBUH,
OKPY>KarolleH cpesie;

- YMEHUE IPOTHO3UPOBATH HEOIArOIPUSTHBIC DKOJIOTHIECKUE
IIOCIIEACTBUS IPEAIIPUHUMAEMBIX AEHCTBUHN, IPEIOTBPALATh
ux;

- pacimmpeHue
HanpaBJIEHHOCTH.
MertanpeaMeTHbIE Pe3yIbTaThl IODKHBI OTPaXaTh:
Osnangenue YHUBEPCAIbHBIMU KOMMYHHUKATABHBIMH
IEHCTBHSIMMU:

0) cOBMeCTHas JeATEIbHOCTb:

- TNOHMMAaTh ¥ UCIIOJB30BaTh NPEUMYINECTBA KOMAaHHON
Y UHIUABHIyILHOM paboThl;

IPUHOCSIINX BpEX

OIIbITa

JIEATENIEHOCTH  3KOJOTHIECKOM

- [PUHEMATh e COBMECTHOU JeATEeIHLHOCTH,
OpPra"HW30BbIBATh u KOOPAUHUPOBATH JehcTBUS
0O ee JIOCTHMXKEHMIO: COCTaBIATh IIJIaH  JIEHCTBUH,
pacupenenaTs pold ¢ Yy4ETOM MHEHUNA YYacTHHUKOB

0o0Cy>XIaTh Pe3yIbTaThl COBMECTHOM paboOThH

IIP6 5. TlpuoGperenue onplTa NPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO TO3HAHHUS, UCTIOIB3YEMBIX B OMOIOTHHN: HAOMIOAEHUS

¥ ONKCAHUS JKHUBBIX CUCTEM, IPOIIECCOB M SABICHUHN; OpraHu3aIlin
M IPOBEIEHUsS OMOJOTHIECKOIO DKCIEPHMEHTA, BBIIBIIKCHUS
TUIIOTE3, BBIBJICHHUS 33aBUCHMOCTH MEXAY HCCIENYEMbBIMH
BEIIMYMHAMMY, OOBICHEHHUS TOTyUYEHHBIX Pe3yIbTaTOB

1 GopMyIMpoBaBHS BBHIBOJOB C HCIIOIb30BAHMEM HAYYHBIX
TOHSITUH, TEOPUU U 3aKOHOB.

ITP6 6. ChopMUpOBaHHOCTS YMEHHSA BBIAEHATL CYLICCTBCHHBIC
MPU3HAKK  BHPYCOB, KJIETOK  IIPOKAPUOT M  JYKapHoT;
OJHOKJICTOYHBIX ¥ MHOTOKIETOYHBIX OPraHH3MOB, BHJIOB,
OHMOTreOLEH030B U JKOCHCTEM; OCOOEHHOCTH IIPOIECCOB OOMEHa
BENIECTB M IIPEBPAICHUS OSHEPrUM B KiIeTKe, (OTOCHHTE3d,
IUIACTHIECKOTO ¥ QHEPreTUIeckoro 0OMeHa, XeMOCUHTE3a, MUTO03a,
Mel03a,  OIUIOJIOTBOPCHMS,  PasBUTUS ¥ Pa3MHOXCHUS,
VHIUBHYAILHOTO Pa3BUTHS OpraHm3Ma (OHTOreHesa), 60pbOb!

3a CyLIECTBOBAHUE, €CTECTBEHHOrO oTOOpa, BUI00Opa3oBAHUS,
IPUACIIOCOOICHHOCTH OPraHU3MOB K Cpefe OOMTaHUs, BIIMAHUS
KOMITOHEHTOB JKOCHUCTEM, AHTPOTIOTCHHBIX  H3MECHEHHH
B OKOCHCTEMaX CBOEH MECTHOCTH,

KPyroBOpOTa BENIECTB U IIPEBpAllleHue SHEPruu B buochepe.

IIP6 7. ChopMHUpPOBaHHOCTh YMEHHsI HPUMEHSTH IIOIYYCHHBIC
3HaHMS Ui OOBACHEHMS OHOJOTHUECKUX ITPOLECCOB H SBIECHUH,
JUIsS. IPUHSTAS OPAKTHUECKUX PEUICHUI B IIOBCEJHEBHON >XU3HU
C IEeIBI0 ObecredeHnst 0€30MacHOCTH CBOETO 340POBhs ¥ 3I0POBBS
OKPYXXaloI|X JIIOAeH, COOMIONeHUss 340poBOro obpasa KHU3HU,
HOPM ['PAMOTHOI'0 IIOBEIEHUS B OKPYXAIOLIEH IIPUPOJIHOHN CpPeIc;
MOHUMAHHE HEeOOXOIMMOCTH HCIIOIL30BAHUS JOCTUXKCHUH.




OOyuarompecs: JI0MKHB 06J1a1aTh IPOGECCHORATBHBIME KOMIICTCHITMSME, BKJIFOYAIOIINMU B
ce0s cIocoOHOCTE:

IIK 1.1. IIpoBoauTh IpeNIpOIaXHYIO IOATOTOBKY ABTOTPAHCIIOPTHBIX CPEJICTB B IpolEcce
OKa3aHusl yCJIyT 10 IPOJaXe aBTOTPAHCIIOPTHBIX CPEACTB IOTPECOUTEISIM.

11K 1.2. OcymecTBasth TeXHu9eckoe 00CIIyKIBaHUE aBTOTPAHCIIOPTHBIX CPEICTB

JImgrocTHBIC PE3yIIBTAThl PCATH3AIAN ITPOTPAMMEBI BOCITATAHUSI:

JIP 1. Ocoznarornumit ccOst I'pax/ (oM U 3aUTHAKOM BCIMKOR CTPAHEL.

JIP 2. 1IposBisionuii ak THBIYIO I'PaskIalCKyIO HO3UITUIO, JICMOHUCTPUPYIONMI [IPHBEPKCHIOCTD
IUPAHIMIIAM  9CCTHOCTH, MOPSJIOUHOCTH, OTKPBITOCTH, 3KOHOMMWYECKWM aKTUBHBIA M y4acTBYIOWMIA B
CTygeH4YeCkOmM W  TeppuTopuasbHOM CaMOyrnpaBieHUWM, B TOM Uuciae Ha YCI0BUAX l4!].06[1)030.!1b‘-IeCTBa,
NPOAYKTVBHO B3aMMOENCTBYIOWMA U YUaCTBYIOLUMI B AEATENBHOCTU 0BWLECTBEHHbIX OpraHU3auumii.

JIP 3. Cobmofaromuii HOpMEI IPaBONIOPSIIKA, CIEAYIONMH UaeataM IpaXaHCcKoro ofIIecTsa,
obecrieuenns 6€30acHOCTH, IIpaB ¥ cBoOo A rpaxaan Poccuu. JIOsIBHEINA K yCTAHOBKAM U IPOSBICHMIM
npeJcTaBuTeNel CyOKyIbTyp, OTIHYAFOIINH UX OT IPYIII C ICCTPYKTHRHBIM U ICBHAHTHEIM [IOBECHUEM.
JeMONCTpUPYIONTHH HEIIPUSTHE ¥ 1IPEY IIPEXKIAIOIINHA COIMANLIO OITACHOE [TOBEICHUE OKPYKAIOIIUX.

JIP 4. TIposiBiisiomuit 1 JIeMOHCTPHPYIONTHH YBOKCHUE K JIIOJSM TPY /14, OCO3HAIONMH IEHHOCTD
cobcreennoro  Tpyxa. Crpemsimmiics K QOPMHPOBAHMIO B CETCBOM  Cpele  JIMYHOCTHO M
PO eCCHOHANIBHOTO KOHCTPYKTUBHOIO «IUPPOBOTO Clicaan.

JIP 5. JleMOHCTpUPYIONIMH IPHUBEPKEHHOCTH K POIHOU KYJILTYPE, MCTOPUUYECKON IaMATH Ha
ocHoBe oOBKM K Pojine, poaioMy Hapojy, Malof POJIMHE, NPUHATHIO TPAXUIMOHHBIX IICHHOCTEH
MHOTIOHAIIMOJAJILHOr0 Hapojia Poccuu.

JIP 6. Tlpospiusiomuii yBaXXCHME K JIOJSIM CTApIICI'O HOKOJICHUS ¥ TOTOBHOCTh K YYaCTHIO B
COMUAIBHOMN 1I0)JICPIKKC U BOJIOHTCPCKUX JIBHIKCIIUSIX.

JIP 8. Tlposmistiomuit ¥ JICMOHCTPUPYIOIMAH  YBOKCHUC K IIPCACTABUTEIISAM Pa3IHIHBIX
OTHOKYJBTYPHBIX, COINUANBHBIX, KOH(DECCHOHANBHBIX ¥ MHBIX I'pynr. ConpuyacTHBIM K COXPAHEHHIO,
[IPCYMHOXCHHIO ¥ TPAHCIIIAN KYJIBTYPHBIX TPAJUIUH U IEHHOCTCH MHOIOHAITMOHATIEHOTO POCCANCKOT0
rocy/1apcTia.

JIP 9. Coburroaroniuii 1 ponaras/(MpyIompi Ipasria 3J{0poBoro u 0€301acHoro 00pasa Ku3Hu,
CIopTa; HPEAYUPEKJAoNMA b0  IPCOJOICBAIONINN  3aBUCHMOCTH OT  aukorons, Tabaka,
IICUXOAKTUBHBIX BEIICCTB, a3apTHRIX Urp U T.1. COXpaHSIONU MCHXONOTHYCCKYIO YCTOWYHBOCTE B
CHTYATUBHO CJIOXKHBIX MJIH CTPEMHTENIHIIO MCHSIIOIUXCS CUTYallHsIX.

JIP 10. 3aboTsiumics 0 3aluTe OKpYKalomel cpeapl, COOCTBCHHOH M 4yxoi Oe30macHoOCTH, B
TOM JHCJIC UG POBOH.

JIP 11. llposBnsrommii yBaXEHHE K OCTCTUYECKUM LEHHOCTSM, OOIaJaronuii OCHOBaMHU
3CTETHYECKOH KYJIbTYPLI.

JIP 12. llpuinmaroninii CCMCHIIBIC IICITHOCTH, FOTOBBINA K CO3J[alIO CEMBH U BOCIIMTAIIMIO JETEH;
JICMOICTPHPYIONIMH HCUPUSITHC HACUITHS B CCMbC, YXO0J[a OT POJIMTEIIHLCKON OTBETCTBEHHOCTH, OTKa3a OT
OTHONICHUI CO CBOUMH JICTLMU M UX (PUHAICOBOI'O COJICPIKAHHSL.

1.4. KosmvecrBo yacoB Ha 0CBOCHHE YICOHOM JIACITHIIIHHBI

YyeOnast narpyska obyqaionierocst 72 Jaca
BKJIIOYAS:

obbeM  paboTel  o0yvajomuxcs  BO  BlamMmojeicreum  C | 72 qaca
HperoiaBaTesieM

CaMOCTOSITSIILHON pabOTHI 0 gaca




2. CTPYKTYPA Y CONEPKAHUE OBIIEOBPA30OBATEJIBHON TUCIILIMHBI

2.1. O6beM JUCHMIUIMHBL K BB yueOHOM paboTh

But yue6HO# paboTh!

O0neM B yacax

O6neM 00pazoBaTeNbHOM IPOTPaMMbl AUCIUIUIMHEL 72
B T.4.

TCOPETHYECCKUAC A TUA 32
IIpaKTUYECKUe 3aHATH 20
nabopaTOpHBIE 3aHATUS 4
OcHOBHOE cozlepKaHue 56
ITpodeccHoHanbHO OPUEHTHPOBAHHOE COIEPKaHKE (COJIEpIKAHUE IPHKITAIHOTO 12
MOJTYJIS)

Koncynomayus 2
Ilpomexyrounas arrecranus (JiuddepeHIMpOBAHHBINA 3a4€T) 2
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2.2. TemaTu4yecKHMi IUVIAH U COAEPKAHUE AU CUHUIIUHDI

HauveHnoBaHmue Coaep kaHue y4eGHOro MmatepHuaia (0CHOBHOE H IpogecCHOHAILHO OPUEHTHPOBAHHOE), Ob6pem Popvupyevnie
pa3jie;IoB U TeM JabopaTOpPHbIe U MPAKTHYIECKHE 3AHATHS, IPUKIAAHON MOLYIb (P HATAIMHM) 4acoB KOMIIETEHIHH
OcHoBHOE cojIepIKAHHE
Pazaen 1. buoaorus kak Hayka. JKuBble CHCTeMbI M MX OPraHH3alMs 14
Tema 1.1. Coaepsxanne y4e0HOro MmaTepuaaa 2
buonorus B cucreme | bruonorus — Hayka o XuBo# Ipupojie. CBs3u OHOJOTHH ¢ OOIECTBCHHBIMU, TEXHUICCKUMHU U
Hayk. O61mas JIPYTHMH €CTECTBEHHBIMU HayKaMu, Grtocoduelt, peiurue, STUKo#, SCTeTHKON U paBoM. Poib OK-02
XapaKTepUCTHKA Ouosoru B GOPMUpPOBAaHUM COBPEMEHHON HaydyHOW KapTuubl Mupa. Crcrema OMOIOrHYeCKUX
KU3HU HayK.
Tema 1.2. Knerounas teopus (T. IIsanu, M. lllneinen, P. Bupxor). OcHOBHBIE IOJIOXEHUS COBPEMEHHOMH 2 OK-2
CrpyxTypHO- KJICTOYHOU TeOpuU. THIIBI KJICTOYHON OPraHU3aliy: IPOKAPHOTHIECKUM U 3yKapUOTUUECKHM. OK -4
GyHKUHOHAIbHAs OBOKIETOYHBIE ¥ MHOIOK;IETOYHBIE OPTaHU3MEI. JIP 3-6
OpraHM3alUH KIETOK MK 1.1.
IIpakTnyeckne 3anaTus 1: 2
Bupychsle u 6akrepruanbasle 3adonesanus. OOIpe IpUHITUITL] HCITOIb30BAHUS ICKAPCTBEHHBIX OK-2
BEIIECTB. JIP 14
[IK 1.2.
JlabopaTopuas paGora 1 «CrpoeHue KIeTKH (pPacTeHUs, XKHBOTHBIC, I'PHObBI) U KIETOYHBIC 2
BKITFOYCHUS (KpaxMall, KapOTHHOHU/IBI, XJIOPOILTACThI, XPOMOILIACTHI)»
[ToaroToBka MUKpOIIpENapaToB, HAOJIO/IEHUE ¢ IOMOIIBI0 MHKPOCKONA, BEISBICHUE Pa3IIHUHil
MEX/IY M3Y9aeMbIMU 00BEKTaMU, GOPMYIUPOBAHHE BBIBOJOB.
Tema 1.3. Copep:xkanye y4eOHOro MaTepuaa
CrpykTypHO- Xpomocomuas teopus T. Moprana. Crpoenue XpoMocoM. XpOMOCOMHBIR Ha0Op KIIETOK, 2
(GYHKIHOHATIBHEIE TOMOJIOTHYHBIE ¥ HETOMOJIOTHHYHEIE XPOMOCOMBL, TAILJIOUHBINA ¥ AUAILIIONIHEIY Habop.
haKTopbl Hyxneunnossle kucnoTel: JJHK, PHK naxoxaenue B KJIeTKe, UX CTPOCHHE U (QYHKIIMH.
HACJEICTBECHHOCTH IlpakTHyecKkue 3aHATAS 2: 2
Peinrenue 3a/1a4 Ha OIIpe/IeTICHAE [TOCIEN0BATEIBHOCTH HYKJICOTHOB, aMUHOKHCIIOT B HOPME U B OK -2
cilydae M3MEHEHUS [10CIeA0BaTeNbHOCTH HyKieoTr 108 JJHK OK -4

JIP 8-12
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Tema 1.4. O6Mmen
BCIIECTB U
IpeBpalicHue
DHEPIUH B KJIETKE

Coaepxxanne yueOHOro Matepuasa

ITonarue meTabonusm. ACCUMUIISITNAS U TUCCUMUIISINS — JIB€ CTOPOHBI MeTaboIi3Ma. THIIbI
0OMeHa BEeIEeCTB: aBTOTPOQHELA ¥ reTepoTPOdHBIN, a3pOOHBIN 1 aHadpoOHBIH. I1nacTuyeckuit
obmeH. Gorocunres. Xemocuures

OK -2
OK -4
JIP 8-10

Paznen 2 Xumudeckuil cOCTAB ¥ CTPOEHNE KJIETKH

Tema 2.1.
XUMHIYECKHH COCTAB
kneTkH. Bona

¥ MUHEpPATbHBIC
BEILECTBA

Copaep:xanne yue0HOro Mmatepuasia

XVMUYECKUN COCTAB KIIETKH. XUMMAUCCKUE SIEMEHTHI: MaKpO3IeMEHTEL, MEKPO3IeMeHTH. Boa
¥ MUHEpabHbIE BemecTBa. OyHKIIMY BOJBI U MUHEPAJIBHBIX BEIIECTB B KieTKe. Ilojaepxanue
ocMoTHYeCcKOro Oananca

Hpaxrtnueckoe 3ansgTHe 3.

«buonoruueckas POJIb MUHCPAIBHBIX BEUIECTB B obeclieueHuy KUASHCACATCIBHOCTH
OPTaHU3MOB, IPOABIICHUSL ,ZII/IC6aIIaHC21 MUHEPAIBHBIX 3JIEMCHTOB»

Tema 2.2.
bronornuecku
Ba)KHBIE XUMMIECCKHIE
COEIMHEHN

Copepxanne yaeOHOIro MaTepuasia

benku. CoctaB 1 cTpoeHue Oe;IKOB. AMMHOKHCIOTHI — MOHOMepbI OeikoB. Hezamenumsble U
3aMEHUMBbIE AMUHOKHUCIOTEL. AMHHOKHCIOTHBIN COCTaB. YPOBHY CTPYKTYPbI O€IKOBOH MOJIEKYIBI
(mepBuYHas, BTOPUUHAS, TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). XUMUYECKUE CBOUCTBA OENKOB.
buonornyeckue ¢ynkmun OexoB. dDepMeHTH — Onororudeckue karaiuzatopsl. CrpoeHue
(bepMeHTa: aKTHBHBIN IEHTp, cyOcTpaTHast cneruduanocts. KodpepmenTsl. Butavuasl. OTinams
(EepPMEHTOB OT HEOPTaHUUYECCKUX KATaATU3aTOPOB.

Yrnesonpl: MOHOcaxapwibl (TUIIOKO3a, pubo3a U Je3oxcupubosza), Aucaxapuisl (caxaposa,
JAKTO3a) ¥ ToNMcaxapuabl (Kpaxvai, TIMKOTeH, IIeJuToNo3a). buostornyeckue (QyHKIUN
YTAEBOXOB. JIMOUIBI: TpUrsIepusl, GocPomumuabl, crepouisl. [ uapohuisHo-ruapododHbe
ceo¥ictBa. bnonormueckne dyrxuum munuaoB. CpaBHEHHE YITICBOIOB, OEIKOB U JMIHIOB Kax
nctounukoB sHeprunm. Hykinemuoswsie kucnoTsl JJHK w PHK. Hyxneorumer — moHOMEDHI

HyKnenHoBbIX kucioT. Crpoenue u gynkuun JTHK. Ctpoenue u dynxiun PHK. AT®: ctpoenue
u GyHKIMH

Tema 2.3.
CtpyKTypHO-
byHKIMOHATBEHASL
OpraHu3anus KIeTOK

Copep:kaHue y4ebHOr 0 MaTepHasia

I{uTonorus — Hayka o kierke. KileToyHast Teopust — IPUMEp B3auMOJIEHCTBYS uael U GakToB B
Hay4HOM JI03HAaHUU. METOIb! U3YUCHUS KIETKH.

Knerka kak uenocTHas >wuBas cucrema. OOmuMe Npu3HaKM KIETOK: 3aMKHyTas HapyKHasd
MeMbOpana, mosekysnl JIHK kak reneTudeckuil annapar, cucreMa CuHTe3a 0eska.
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Tunsl  KJIETOK:  dyKapuoTH4Yeckas U IIpokapuoTwueckas. OcoOEHHOCTH  CTPOCHHUs
IpoKapuoTHdeckoi kieTku. Knerounas crenka Oaxrepuit. CTpoeHHE 3YKapHOTHYECKON KIIETKH.
OCHOBHBIE OTIMYUS PACTUTEIHHOH, XKUBOTHOU M IpuOHON KieTKu. [JoBEpXHOCTHBIC CTPYKTYPBI
KJIETOK— KJIETOYHAs CTeHKa, [NIMKOKANHUKC, uX QyHKIuU. [Inasmarudeckas memOpana, ee CBOHCTBa
¥ QyHKIHH.

urorriazma u ee opragouipl. OgaomemOpanubie oprasouasl kierku: IIIC, ammapar ['ombmxu,
Au30cOMBL. 110yaBTOHOMHEBIE OPraHOW/L! KJIETKU: MUTOXOHIPUH, ILIACTHIBL. [IponcxoxaeHue
MUTOXOHIApWHA ¥ IuacTA. Buasl mractua. HevemOpaHHBIE OpPraHOMABl KICTKH: PUOOCOMEL,
KJIeTOYHBIN IIEHTP, HEHTPUOIIM, PECHUYKY, KTy TUKHM. DYHKIMK OpraHOMIOB KIETKH. BKIIOUeHHU L.
Sapo — peryisTopHBIA LeHTp kieTku. CTpoeHue sipa: sjepHas 00O0IIOYKa, KapuoILIa3zMa,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBI. TPaHCIOPT BEIIECTB B KIETKE

Pasnen 3. KusHenesTeJbHOCTD KJIETKH

Tema 3.1.
OOMeH BeIEecTB
¥ [IPEeBPAILICHUE

SHEPTUAU

B KJIETKE

Copep:xaHue yueOHOro MaTepuaJia

Ob6Men BeulecTB, WM MeTaboIM3M. ACCHMUTAIMS (IUIACTHYECKHI OOMEH) W JIHCCHMILTSITHS
(sHepreTHdecKUil 0OMEH) — JIB€ CTOPOHBI €IMHOIO Ipolecca merabomm3ma. Ponb 3aK0HOB
COXpaHEeHHUs BeUIeCTBA Y OHEPIUM B IIOHMMaHUM MeTabonmusma. THIEl OOMEHa BEIIECTB:
aBTOTPOGHEI! U rerepoTpodHbIM. Pons depMeHTOB B 0OMEHE BEIIECTB M IIPEBPAIICHUM dHEPIUU
B kierke. PortocuHTe3. CBeToBas U TeMmHOBas (a3pl orocuHTe3a. Peakmum (oTrocuHTE3A.
SddexruBHOCTh PoToCHHTE3a. 3HAYCHHAE YOTOCUHTE3a JUIA KU3HU Ha 3emiie. Biausaue ycioBuid
cpesl Ha QOTOCHHTE3 U CIIOCOOBI MOBBIIECHUS €I0 IPOAYKTHUBHOCTH Y KYJIBTYPHBIX PacTeHUH.
XemocHHTe3. XEMOCHHTE3UPYIOUME OakTepuu. 3HAYCHUE XCEMOCHHTE3a IS JKU3HHM Ha
3emute.DHepreTuyeckuid  oOMeH B KiIeTKe. PacmienyieHwe  BeIIeCTB, BbUACIEHUE U
aKKYMYJTUPOBaHHE SHEPTUH B KJIETKE. DTallbl SHepreTudeckoro obMena. I mukoyms. bpoxenue u
ero Buapl. KuciopogHoe OKHCIEHHME, WJIM  KiIeTodHoe Jbixapue. OKUCIUTEIBHOS
bochopunupopanre. IHHEKTUBHOCT IHEPIETUUECKOTO 0OMEHa

Tema 3.2.
Buocunres Oenka

Coneprkanne y4eGHOro MmaTrepHaja

Peaxiun maTpuwuHoro cunresa. ['enermyeckas nadopmanus n JIHK. Peamusamus remerudeckoi
uHdopMaruu B xietke. ['eHeTHYecKui KOJ ¥ ero cBoiicTBa. TpaHCKpHIIIUS — MATPUYHBIA CUHTE3

OK-01, OK-02,
OK-04

JIP 11-12

K 1.1.
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PHK. Tpancnsiius — OmocunTe3 OeiKa. DTamsl TpaHCIsuwd. KoupoBaHue aMUHOKUCIOT. Pois
pubocoM B OnocuHTe3e Oeirka

Tema 3.3.
Bupycs

Copepxanne y4eOHOro MaTepaaja

Hexnerounbie ¢opmer xu3HE — BUPYCHL. Vctopus otkpeitus BupycoB (/. M. ViBanoBckuii).
Oco0eHHOCTH CTPOEHMS M SKU3HEHHOI'O IMKJIAa BUPYcOB. baxrepuodaru. bomesnu pacrenui,
KUBOTHBIX ¥ UEJIOBEKA, BHI3BIBAEMble BHpycamMu. Bupyc mvmyHonedummra yenosexka (BIY) —
Bo30yutens CITW/a. [Ipodunaxruka pacnpocTpaBeHs BUPYCHBIX 3a00€BaHUA.

Pasnen 4. Pazmuosxxenue u HHIAHUBR/IYAIbHOC PA3BUTHEC OPraHU3MOB

Tema 4.1.
KyzueHuei UK
KIIETKH

Copaep:xanne yyefHOro MmaTepmuaJa

KneTounsli UMK, WK XU3HEHHBIH MUK k1eTkd. MaTepdaza u muto3. Iporeces:, mporekaromue
B unrepdaze. Pemmmkanus — peaknus wmarpwanoro cuHTesa JHK. Crpoenme xpomocowm.
XpoOMOCOMHBIA HabOp — KapuOTHIL. JIUIJIOMJIHBIA W TalLIOWIHBIA XPOMOCOMHBIE HaOODEL.
Xpomatujpsl. lluToNOTMYECKHME OCHOBBI PasMHOXEHHS W HMHAUBUAYAILHOTO  Pa3BUTUS
oprasu3MoB. /lenenue xnetku — Muto3. Cragun MuTo3a. IIpolecchl, IpOUCXOASIINE Ha Pa3HbIX
cTaausix MuTo3a. buonoruueckuit cmpics Mmutoza. [lporpavmupyemas rubesns KIETKHU - allonTo3

Tema 4.2.
DOpMBI pa3MHOXEHUS
OpraHu3MOB

Coaep:kanue yueGHOro MaTepuaJa

@opMBl pa3MHOXEHMS OpPraHM3MOB: Oeclonoe ¥ mosoBoe. Bujasl Oecrnonoro pasMHOKEHUS:
JIeJICHVEe HaJBOE M IIOYKOBAHHE OJHO W MHOTOKIETOYHBIX, CIIOPOOOpa3OBaHME, BET€TaTUBHOE
pazMHoXxeHue. VIcKycCTBeHHOE KIIOHUPOBAHKE OPraHu3MOB, €r0 3HAYCHUE JUISE CETeKITHH.
IonoBoe pasvuoxeHue, ero orimuuus or Oecmosoro. Meio3. Cragum melosza. Ilpoueccsl,
Ipoucxojdie Ha crajusax Medosa. [loenmenme xpomocom B Mehoze. KpoccHHrosep.
buonorudeckuit cMmpicn u 3Hadenue Medoza. 'amerorenes — mporecc oOpa3oBaHMS IHOJOBBIX
KJIETOK Y >KMBOTHBIX. IlonoBhle Xene3pl: ceMeHHWKM U smyHUKA. OOpa3zoBaHue W pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CliepMaTo30u, SHIEeKIeTKa) — CliepMaToreHe3 i ooreses. OcoGeHHOCTH
CTPOEHUSL SIHLEKIETOK U cepmaTo3on;10B. Omtonoreopenne. [laprenorenes

Tema 4.3.
WusmuBunyansHOe
Pa3BUTHE OPTaHU3MOB

CopepkaHnue y4e0HOI0 MaTepHasa

MuuBuiyasipHOe pa3BUTHE (OHTOreHe3). OMOpHOHATHHOE DasBUTHE (IMOpPMOTEHE3). OTallbl
5SMOPHOHAIBHOTO Pa3BUTUs Y O3BOHOYHBIX JKUBOTHBIX: Ap0O;IeHUE, racTPyISIUsS, OPraHOTEHES.
ITocTaoMOpHuOHaNbHOE pasBUTHE. THUIBI IOCTAIMOPHOHATIHHOIO PA3BUTHS: IIPSIMOE, HEIpSIMOe
(nyumHO4YHOE). BiMsHume cpemsl Ha Pa3BUTHE OPraHM3MOB; (PAKTOPHI, CIOCOOHBIC BBHI3BIBATH
BPOXKJIEHHBIE ypOJICTBA. POCT K pazBuTHe pacTeHuM. OHTOI'€HE3 IBETKOBOIO PACTEHUS: JBOMHOE
OILIOJOTBOPEHUE, CTPOCHHE CEMEHHU, CTAJUN PA3BUTHS

OK-01, OK-02,
OK-04
JIP 11-12
K 1.2.
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IIpakTuueckue 3auaThs 4

«MHbeKkInoHHbIe 3200, I€EBAHMS U JIIUIEMHUH B UCTOPUH YEIIOBEUECTBAY.
«BaxknuHaIms Kak npoduIakTUKa THOEKUMOHHEBIX 3200 IeBAHUN »

Pasznexa S. HacsieacTBEHHOCTH 1 I3MEHUYHBOCTh OPraHU3MOB

Tewma 5.1.
3aKOHOMEPHOCTH
HaCJIe/IOBaHUS

Copepxanue yueOHOr0 MaTepHasa

[IpeameT u 3a1a4yu F€HETUKH. POJIb MUTOJOTHH M SMOPHOJIOTUH B CTAHOBJIEHUM F€HETUKU. BKitas
POCCHMCKMX W 3apyOeXHBIX YUYCHBIX B pa3BUTHEC T'eHETUKH. MeETOAsl TI'€HETHKH
(ruOpMIOIOTHYECKUH, HUTOICHETHICCKUI, MOJIEKYIAPHO-TCHETHUCCKIH ). OcHOBHBIE
reHeTHYeCKue NOHITHsL. [ 'eHeTuYecKas CUMBOIMKA, UCIIOIb3yeMasi B CXeMax CKPEITUBaHUH.
3aKOHOMEPHOCTH HAacIe0BaHUs IIPU3HAKOB, yCTaHOBNeHHBbIe [. Mengenem. MonoruOpuatoe
CKpelllBaHue. 3aKOH €IUHO00pa3us rEOPHI0OB IIEPBOrO IIOKOIEHHUs. [IpaBHiIo TOMUHUPOBAHISL.
3aKoH paclIerIeHust IprM3HaKkoB. [ uirore3a uuctoTsl rameT. [loaHoe ¥ HenonHoe JOMUHUPOBAHUE.
Jurubpunsoe CKpeIIUBaHHUE. 3axon HE3aBUCHUMOTO Hacleq0BaHuA IIPU3HAKOB.
[{ATOreHeTUUECKUE OCHOBBI WTHOPUAHOIO CKpEIIMBaHUA. AHAIU3UPYIOIIEe CKpEUIMBAHUE.
Mcronp30Banue aHaIM3UPYIOUIEr0 CKPEIIMBAHMS ISl OIIPE/IeJICHUS TCHOTUIIA 0CO0U

IIpaxTHyeckoe 3aHsiTHE S

Pemenue 3a/1a4y Ha onpeAeIeHUe BEPOSTHOCTY BO3SHUKHOBEHUSI HACI€/ICTBEHHBIX IIPU3HAKOB IIPU
MOHO-, I¥-, HOTUTMOPUIHOM U aHATU3UPYIOMIEM CKPEIIUBAHUY, COCTABICHHE I'€HOTHIIMYECKUX
CXeM CKpEIIMBAHUSI.

Tema 5.2.
CremieHHoe
Hacjie fOBAHHE
TIPU3HAKOB

Coaepixkanye ydeO0HOro MaTepuaga

CuenneHHoe HACICA0BAaHUC IIPU3HAKOB. Pabora T. MopraHa 110 CUCILUICHHOMY HaCJICIOBAHHUIO
I'CHOB. HapymeHHe CHCIICHUA I'€HOB B pPE3YJIbTAaTC KpPOCCHHIOBEDPA. XpOMOCOMHaH TCOpH
HacJICACTBCHHOCTH. I'eneTnueckue KapThl.

I'enernka 1oia. XpOMOCOMHOC OIIPpCACIICHUE II0JIA. AYTOCOMBI W TIOJIOBBIC XPOMOCOMEIL.
T"omorameTrHsIe 1 I'eTCPOraMETHEIC OPraHUu3Mbl. HaCHeIIOBaHI/IC TIPU3HAKOB, CICIJICHHBIX C II0JIOM.

IIpaxTu4yeckoe 3ansTHe 6

Pemenue 3amad Ha OHPEICICHUE BEPOATHOCTA BOZHUKHOBCHU I HACJIEACTBCHHBIX IIPU3HAKOB IIPH
CUCINICHHOM HaCJICJOBAHUU, COCTABIICHUC 'CHOTHIINYCCKUX CXEM CKPCIIHBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHIHMBOCTH

Copepxanue y9e0HOro MaTepuaJa

VsMenunBoCTs. BUIB M3MEHUYMBOCTU: HEHACJTEICTBEHHAs M HaclelCTBeHHas. Poib cpennl B
HEHACJIEJCTBEHHON! M3MEHYMBOCTH. XAapaKTEPHCTUKA MOAUGMUKAIMOHHOW H3MEHUMBOCTH.
Bapuanuosssld psa U BapualmoHHas kpusas. Hopma peakuum npusHaka. KonudecTBeHHBIC U
Ka4eCTBEHHBIE IIPU3HAKY B UX HOpMa peakiuu. CBoHcTBa MOIMPUKAIMOBHON H3MEHUHBOCTH.

OK 01, OK-02,
OK-04
JIP11-12

K 1.1.
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HacnencTseHHas, WX FeBOTHIINYSCKas H3MEHIUBOCTD. KoM6uHATHBHAS U3MEHYUBOCTE. Melo3 1
OJIOBOM IIpoIlecc — OCHOBA KOMOMHATUBHON W3MEHUMBOCTH. MyTalMOHHAS H3MCHYUBOCTD.
Kraccuduxarnys MyTalui: TeHHBIE, XPOMOCOMHBIC, remoMBsie. YacToTa M IIPUYMHBL MYTAIlHi.
MyTareHuble HaKTOpPbL. 3aK0B FOMOJIOTHUESCKUX PAIOB B HacJle/ICTBeHHOM m3menunBocTH H. .
Basunosa

Tema 5.4.
TeHeTrKa YeoOBEKa

Copaeprxanue y4e0HOro MaTepuasia J
Tenerrka denoseka. Kapuormin uenoseka. OCHOBHBIE ~METOIBI  ICHCTHKH YyesoBeKa:
reHeaTOTHUECKAH, OIM3HENOBbIN,  IUTOTEHETHYCCKHUM, OHOXUMMYECKHH, MOICKYIAPHO-
renetwaeckuit. COBpEMEHHOE OIpEJENCHUE TEHOTHIIA: TOIHOICHOMHOS CEKBEHHUPOBAHHUE,
reHOTHIIMPOBAHUE, B TOM YHCIE C ITOMOINBIO TI[P-agamm3a. HacieIcTBEHHBIE 3a00JIeBaHUs
yeoBeKa: FeHHbIE 60JIe3HH, GOIe3HN ¢ HACTIEICTBEHHOH IIPEAPACIIONIOKCHHEOCTRIO, XPOMOCOMHBIC
Gonesnn. CoMaTHdecKue i TeHepaTuBHbie MyTaruy. CTBOIOBRIE KICTKA. TIpuHIMTIE! 310POBOIO
o0pasa >KU3HH, JAHArHOCTUKH, OPOQUIAKTUKE M JIECYCHUsS T'€HETHICCKUX fonesneit. Meauxo-
reHeTHUIeCKoe KOHCYJIBTUPOBAHUE. 3HAUCHUE MEIVIIMHCKOM IE€HETWKH B IIPEIOTBpALICHHA U
JEeYeHUT TeHETHUECKIX 3a00IeBaHIM YeI0BeKa.

Pazxea 6. DBoJIONHOHHAS OHOJIOTHS

Tema 6.1.
DBONIONMOHHAS
Teopud
7 €€ MeCTO
B OMOJIOrUM

Cojepkanue yae0HOro marepuaja

TIpeTOChUTKH BO3HUKHOBEHHUS SBOIIOLMONHON TEOPHH. DBOMIOLMOHHAsE Teopuss U €€ MECTO B
Guonorny. BImsHHMe SBOTIONMOHHOM TEOpNMK Ha pasBATAE OMOIOTMM M JPYTHX HayK.
CBHIETEIHCTBA SBOJIONUH. [1aNeoHTOIOrMUECKHE: [I0CIeA0BATENLHOCTD NOABICHIA BIIOB B
ATCORTONOTMYECKO#  JIeTOmuCH, nepexoaHpe  (GopMeL.  Buoreorpaguyeckue: CXOACTBO 1
pasnmaue dayH @ GIOp MAaTEPUKOB M OCTPOBOB. OMOPHOTOrHYECKHe: CXOACTBA U PasInius
>MOPHOHOB pPa3HBIX BUIOB MO3BOHOHUHBIX. CpaBHATENBHO-AHATOMUACCKIC: TOMOJIOTAYHEIE,
AHAJOTHYHBIE, PYIMMEHTAPHBIE OpPraHbl, aTaBU3MBL MonexynapHO-OHOXIMHAYECKHE: CXOACTBO
MEXAHA3MOB HACIEICTBEHHOCTH ¥ OCHOBHBIX META0ONIHECKHX Iy TEH y BCEX JKUBBIX OPIai3MOB.
pommomuonnast Teoprs Y. Jlapeura. IIpe/NOCHUIKY BO3HUKHOBCHUA AApBAHI3IMA. Jprxyimme
CTAITBI DBOIFOIIAY BHIOB 1o JIapBUHY (M30BITOUHOE PA3MHOIKCHHAE IIPY OT PAHAICHHOCTH PECYPCOB,
HeolpeeéHHas ¥3MEHUMBOCTD, 60pb0a 33 CYIIECTBOBAHKE, eCTECTBEHHBIH 0TOOD)

Tema 6.2.
MUKpPO3BOIIOLHMS

Cojepskanue yde0HOro MaTepuaa

Crmrermaeckas Teopus opomorma (CTD) 1 e€ OCHOBHBIC IOJIONEHHA. MuKpPOIBOJIFOIHAS.
Iomysmus KaK eJMHALa BI/a 1 BOTIOIUH .

Jsmxyimque cuibl  (GaKTOPBI)IBOMONMK  BUAOB B IPUPOJIC. MyTaloHHBIA TPOLECC |
KOMOMHATHBHAS H3MEHIABOCTD. 1 [OITy TALIMOHHbIC BOIHEI B IPEH) TeHOB. W3oma1ins ¥ MUIPalns.

EcTecTBeHHBIA 0TOOP — HampapILEoNui (haxTop IBOJIONHAH. MDopMBI €CTECTBEHHOTIO 0TOOpA.

OK-01, OK-02,
OK-04
JIP 11-12
TIK 2.1.
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[Tpucrioco0:IeHHOCTh OpPraHM3MOB KaK pe3yabTaT 3BoONHM. [Ipumepsl mpucnocobiesHuit y
oprausMoB. Apomopdo3sl u uamoagantanuy. Bunx u BumooOpaszosanue. Kpurepum Buna.
OcHoBHBIE HOpMBI BUI00Opa30BaHUs: IreorpadruecKoe, IKOJIOTHIeCKOe

Tewa 6.3.
Maxpo3BO. IO U

Coaep:xanye y9e0HOI0 MaTepHuaIa

Maxkpossororus. $opmpl  3BoOLMM:  QuUIIETHYecKas, JMBEPreHTHAas, KOHBEpPreHTHas,
napayuiebHas. HeobparumMocTs 9BOTIOUMH

IIpakTH4eckoe 3ausTue 7

«Onucanye HpI/ICHOCO6JI€HHOCTI/I OopranvsMa 1 €€ OTHOCUTCJIBHOI'O XapaxkTepar»

Pa3pnea 7. BozuukHoBe

HHC 1 pasBUTHC KU3HU HA 3emore

Tema 7.1.
3apoxaeHue
U Pa3BUTHE KU3HU

Conepxanue yueOHOro Marepuasia

JloHayJHbIe IpeICTaBIeH s O 3apOKACHUY KU3HA. Hay4uHbie rUnoTe3s! BO3HUKHOBEHHS )KU3HE Ha
3emiie: abMOreHe3 ¥ MaHCIEepMUsL. XUMHUYECKas dBOJIOUMI. AOHOTCHHBIA CUHTE3 OPraHUYecKuX
BEIIECTB M3 HEOPraHHYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKACHUE XMMMUECKOW 3BOJIOIHUH.
Havaspapie sTamsl Omosorumyeckoi sponroruu. [unoresa PHK- wvwupa. Popmuposanue
MeMOpaBHBIX CTPYKTYp U BO3HUKHOBEHHE IPOTOKIETKH. [lepBble KIE€TKM M HX 3BOJOLUS.
DopmMUpOBaHKE OCHOBHBIX IPYIIN XKUBBIX OPTaHU3MOB.

PazBuTHe xu3HHU Ha 3emile 10 3paM U nepuogam. Karapxei. Apxerickas u IpOTEpPO30HCKast IPbI.
[Taneo3otickast 3pa U €€ NepUOIbl: KeMOPUUCKUN, OPJOBUKCKHM, CITYPUHCKHH, JEBOHCKUH,
KaMEHHOYTO/IbHBIN, MepMCKHii. Me3030icKas 3pa U e€ NEPHOJIbl: TPHACOBBIM, IOPCKHH, MEJIOBOM.
Kajitno3zolickas opa u e€ nepruopl: NajlIeoreHOBbIA, HEOT€HOBBIN, aHTPONOT€HOBBIN.

Tema 7.2.
Cucrema

OpPrapgyu4yeCcKoro Mupa.

Cojep:xxanue yyedHoOro Matepua.ia

Cucrtema OPraHruveCKOro Mupd KakK OTpaK€HHUE SBOJIIOLINH. OCHOBHBIE CHCTEMATHYECKUE PYIIIIBL
OpPTraHu3MOB. XapaKTepHCTI/IKa KilkMara #W TCOJIOTHYCCKUX IIPOLECCOB. OCHOBHBEIC 3TaNbl

[Tpoucxoxjierue 9BOJIONMM PACTUTEIIFHOIO H JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U KUBOTHBIX.
YeIoBeKa — [TosiByienvue, pacBET U BEIMUPAHUE TPYIIII JKUBBIX OPIaHU3MOB.
AHTPONOreHE3 DBOIIOLMS YEIOBEKA. AHTPOIOIOTHUS KaK HayKa. Pa3BUTHE NPEACTABICHUH O IPOUCXOXKICHHUN
yesoBeKka. MeTonsl u3ydeHHst aHTponoreHesa. CXOACTBa W pa3iMyus 4YejJOoBeKa M JKMBOTHBIX.
Cuctemarnyeckoe IOJIOXEHHE dermoBeka. J[Bmxymme cmibsl (GakTopsl) aHTPONOIeHEe3a.
HacnencTBeHHass M3MEHUYMBOCTH U €CTeCTBeHHBIH 0TO0p. OOecTBEHHBIM 00pa3 >KU3HH,
M3TOTOBJIEHUE OPYIUH Tpyla, MBIIUICHUE, PeUb
Tema 7.3. Cojepxanne y4eOHOr0o MaTepuaJa

OcCHOBHEBIE CTAUU
SBOJIOIMY YeI0BEXKa

OCHOBHBIC CTQAMU U BETBU 3BOJIOLUH YEIOBEKA: aBCTPAIONUTEKH, UeIOBEK yMelbid, Yerosek
npsmoxoasiumid, YeroBek HeaH1epTalbeKuil, YenoBek pasyMHbIH cOBpeMEeHHOTr0 Trma. Haxoaxu

OK-01, OK-02,
OK-04
JP11-12
1K 2.1.
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HCKOIAEMBIX OCTAaHKOB, BPEMS CYIIECTBOBAHUS, OOJIACTh PaclpoCTpaHeHus, 00bEM TI'OJOBHOIO
Mo3ra, 00pa3 XU3HH, OPY/IUs.

Yenoseueckue packl. OcCHOBHbIe OONBINTUE packl: €BponeowaHas (eBpasuiickas), HeErpo-
aBcTpasioujiHas  (PKBaTOpHallbHAsSL), MOHIOJIOMAHAS  (a3MaTCKO-aMepHuKaHcKas).  UepThl
HIPUCIIOCOOTICHHOCTH NIPEJICTABUTENIEH YEIOBEUECKUX Pac K yCIOBUSAM CyIleCTBOBaHMS. EMHCTBO
yenoBedyeckux pac. Kpuruka pacusma

IIpaxTnyeckoe 3ansaTie 8

«IIpucnocobieHHOCTh YenoBeKa K pasHbIM YCJIOBUSIM Cpefbl. Briusiaue reorpaduueckoit cpensl
Ha MOP(OIOTHIO ¥ HU3UOJOTHIO YEIOBEKaY

Paznen 8. Oprannzmsl

H OKpY:Kamas cpeaa

Tema 8.1. Coaep:xanne yue6Horo Marepuasa
DKOIIOTHs JKOJIOrus KaK Hayka. 3a7aud M pa3fensl S5KOJOTHH. MeTombl SKOJIOTHYECKUX MCCIeOBaHUH.
KaK Hayka. Cpeltbl | DKOJOIHUECKOE MUPOBO33PEHUE COBPEMEHHOT0 UeioBeka. Cpeibl 00U TaHMsI OpraHu3MOB: BOTHAS,
KU3HH. Ha3eMHO-BO3AYLIHAs, IIOUBCHHAs, BHYTPUOpPraHU3MCHHAs.  OJKOJIOIMYecKue  (axTopkl.
DKOJIOTUYECKHE Krnaccuoukanus sxos0orudeckux (axTopoB: abmoThyeckue, OHOTHYECKHE W aHTPOIIOICHHBIE.

(dhaxTophl JleiictBue sKoONIOTHYeCKMX (DaKTOpPOB Ha OpraHu3Mbl. AbGuoTudeckue (hakTOphl: CBET, OK-01. OK-02
Temreparypa, BIaXHOCTL. Dotomepmoamsm. IlpucrmocoOnenuss opranu3MoB K JeHCTBHIO OK-» 0 4’ OK—— 0,7’
abuotnueckux gaxrtopos. buonormueckue purmel. brotuyeckue GaxTopsl. Baasl OMOTHUECKUX ;
B3aUMOJICHCTBUH: KOHKYDPEHIIMdA, XUIMHWUYecTBO. llapazutyam, MyTyaiu3M, KOMMEHCAIU3M J;l[)Kl}-?
(KBapTHpPaHCTBO, HaXJIeOHMYECTBO), aMCHCAIM3M, HEHTpagu3M. 3HaueHUe OHOTHYECKUX o
B3aWMOJICHCTBUMN U1 CYIIECTBOBAHMS OPTaHU3MOB B IIPUPOTHBIX COOOINECTBAX

Tema 8.2. Coaepxanne yueGHOro MaTepuaa

DKOIIOrMYecKue DKOJIOTUYECKHE XapaKTepUCTHKHI Honyasnruy. OCHOBHBIE ITOKa3aTen MOy IS YUCICHHOCTS,
XapaKTePUCTUKU ILJIOTHOCTB, POKIAEMOCTE, CMEPTHOCTE, IIPUPOCT, MUTpaus. J[MHaMUKa YUCIEHHOCTH IIOITY JISIIUT
Oy JISIIIAN U e€ peryasinus
IIpakTnueckoe 3ausTHE 9
«IloacuéT NIOTHOCTH NONYJISUMHA pasHbIX BUIOB PACTCHUN»
Pazaen 9. CoodmecTBa M SKOJOrHYeCKHEe CHCTEMbI OK-01, OK-02,

Tema 9.1. Conep:xanne yyeGHOro MaTepuasa OK-04, OK-07

Coo0mmecTsa Coob1mecTBO OprausMoB — 6uoneHo3. CTPyKTypsl OMOUEHO3a: BUAOBAs, IPOCTPAHCTBEHHAS, K 1.1, 1.2
OPTaHU3MOB, Tpopudeckas (ruiiesas). Bugsl-qomuHanTsl. CBsI3u B OHOLEHO3E.
9KOCUCTEMBI DKoJIoTHYecKue CcHcTeMBbl (9xocucremsl). [lomsrtme o006 3kocucTemMe U OHMOreoleHO3e.

(DyHKHI/IOHaJ'ILthe KOMIIOHEHTEI OKOCHUCTEMBI: TIPOAYIEHTEI, KOHCYMCHTBI, PCAYUCHTDI.
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KpyroBopor BewmecTs M IOTOK 3HEPTHM B 3dKocucTeMe. Tpodudeckue (MHUIIEBBIE) YPOBHHU
aKocucTeMbl. [Tumessle nenu u cetr. OCHOBHBIE ITOKA3aTEIHM S9KOCUCTEMBI: GHoMacca, Ipo Ty KIS,
DKOJIOTHYECKUE IUPAMUABL NPOAYKIMH, YMCICHHOCTH, Ouomacchl. CBOHCTBa 3KOCHCTEM:
yCTOWYHUBOCTD, caMoperyisius, pazputee. CyKieccus

Tema 9.2. Coaep:xkanue yueOHOro MaTepuaJia
Ipuponusre [lpuponHble OSKOCHCTEMBL. JKOCHCTEMBI peK MU  03€p. OKocHcTeMa XBOWHOIO WU
HKOCUCTEMBI [IMPOKOTUCTBEHHOI'O Jleca. AHTPOIIOTEHHBIE S3KOCUCTEMBI. ATPOIKOCHCTEMBL. Y pOO3KOCHCTEMBL.
broorngeckoe ¥ X03HCTBEHHOE 3HaUeHNE arpo3KocUcTeM U ypOoskocrucTeM. buopasgoobdpazue
Kak ¢axTop ycroduusocTH 3kocucteM. CoxpaseHue OHOIOrMYecKoro paznoobpasust Ha 3eM.1e
Tema 9.3. Coaep:;xanue ydeOHOro MaTepuaJia
buocdepa — Vyenne B. M. Bephajckoro o 6uochepe. I'panunsl, cocras u cTpykrypa dumochepsr. XKusoe
riobabHast BEUIECTBO U ero ¢pyHkumy. OcobegHOCTH OMocdephl Kak II00albHOM 3KOCHCTEMBI. J[[MHaMIYecKoe

SKOCHCTEMA 3EMIH

paBHOBecue U obpaTHas cBs3b B Omochepe. KpyroBopoTHI BELIECTB U OHOTCOXUMHYCCKUE ITUKIIBI
3;1€MEHTOB (YIIIepo/ia, a30Ta). 30HaNbHOCTh Ouochepnl. OCHOBHBIC OMOMBI CYIIH

Tema 9.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKAHUE (CoepKaAHNe NPUKJIATHOI0 MOIY./Is1)
Bnusinue YesnoBeuecTBO B Omochepe 3emin. AHTPOIOICHHBIE M3MEHEHUS B Ouocdepe. ['nmobarbHble
AHTPOIIOT€HHBIX skostornueckue 1pobiemsl. CocymiecTBOBaHME IPUPOABI U uesnoBedecTBa. (CoxpaHEHHE
¢daxToOpoB Ha 6uopa3zHo0Opazust Kak 0CHOBAa yCTOHYHMBOCTH Onocdeprl. OCHOBA panMoOHANIBHOTO YIIPaBICHUS
duochepy IPUPOJIHBIME PECYPCaMU M UX MCII0JIb30BaHMe. JIOCTHKEHNUS OMOJIOTHE M OXPaHa IPUPOIB
IIpakTuyeckoe 3apsiTue 10
«BrusHEE TPOM3BOICTBEHHBIX ()AaKTOPOB HA OPraHU3M YeJIOBEKay
Tema 9.5. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE colepskaHue (ColepKaHue IPUKIATHOTO MOAYJIS)
BimsHue conuaneHo- | 310poBee M ero cocrapisiorme. DakTopsl, IIOJOXKHUTENBHO W OTPUIATENHHO BIMSIONIME Ha
3KOJIOTMYECKUX opraHu3M dejopeka. IIpoOmemMa TeXHOreHHBIX BO3JACHCTBHI Ha 3J0pOBhE dYejlOBEKaA

(bakTopoB Ha
3/I0POBEE YEITOBEKA

(37IeKTpOMArHUTHBIE TOJ, OBITOBAs XUMUS, H3OBITOYHBIC IIYMBI, PaHAlHAS ¥ T.I1.). AJTanTarus
opraHu3aMa 4YeJoBeKa K (akropaMm OKpyxaromed cpensl. llpuHOHIBL  GOPMHPOBAHHS
3/I0poBbecOeperarommero moseneHns. OuzmHdeckas aKTUBHOCTH M 3[0pOBbE. buoxmmrprueckue
ACIIeKThl PAlMOHATIHHOIO ITATAHHS

JlabopaTopHble 3aHATHS 2

«Bnusuue abwoTnueckux (GakTOpoB Ha dYegoBeka» (B KadecTBe TPHUITEPOB, CHIDKAIOIIHX
paboTOCOCOOHOCTD, HCIIOJIE30BATh YCIOBUS OCYIIECTBICHUS TPOGECCHOHATBHON AESITeIFHOCTH:
LIyM, TeMIeparypa, puandeckas Harpy3ka u T.11.)

Paszjnen 10. Cesreknusi Oprasu3sMoB, 0CHOBBI O0HOTEXHOJIOTHH
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Tewma 10.1. Coaep:xanne yuedHOI0 MaTepHaJa 1 OK-01, OK-02,j
Cenexuus Cenexuus Kak HayKa U IIpolecc. 3apoxaeHue CeleKIuy 1 qomectukanus. Yyenue H. V1. BaBunosa OK-04, OK-07
KaK HayKa ¥ IPOIECC | 0 LeHTpaX MHOrooOpa3ds U NPOUCXOXKIACHUS KyJIbTYPHBIX pacTeHuH. LIeHTpH IpOHCXOXKICHNUS JIP 11-12
JIoMamHux XUBOTHBIX. CopT, mopoxa, mramm. COBpEMEHHbBIE METO/IBI CENeKIMN. MaccoBblil 1 IIK 1.1,1,2
VHIMBHANYQIbHEIH OTOOPEl B CEJIEKIMH pacTeHMH W OKUBOTHBIX. OlEHKa 3SKcTephepa.
brmskopoacTBerHOe cKpelmBanue — MHOpUAUHT. UYnctas nmuausg. CKpelyBaHie YUCTHIX JIMHAH.
lereposmuc, mmu rubpumnas cuna. HeponcTBeHHoe ckpemmpanuwe — ayTOpuauur. OtnanéHHas
rubpuamzans u  e€ ycuexu. VICKYycCTBEHHBIM MyTarese3 M IONY4YeHHE MOJIUILUIONJIOB.
JlocTrKeus celeKIIMY PACTEHUH, )KUBOTHBIX U MUKPOOPraHM3MOB
Tema 10.2. bruoTtexHONOrMs Kak OTpacis IPOU3BOJCTBA. [ eHHAs WHKEHEepUsl. OTallbl CO3JaHUs 1
OcHOBBI pexombunagTHOH JIHK m TpaHcremmeix opranumzmoB. Kierousas wuexeHepus. KieTounble
OMOTEXHONOTUU KyJIbTYphl. MUKDPOKIOHAJIBHOE pa3MHOXEHUE pacTeHui. KiIoHMpoBaHUE BHICOKOIIPOLYKTUBHBIX
CEJIbCKOXO03SMCTBEHHBIX OPraHu3MOB. OKOIOTHYECKMEe M JTHueckue npobiemel. I'MO -
IeHETHUECKH MOIAUIIMPOBAHHBIE OPTaHU3MBL
Tema 10.3. IlpodeccuoHabLHO OPHEHTHPOBAHHOE coflep:kaHue (CojiepKaHue NPUKJIATHOI0 MOIYJIsH) 2
brorexsonoruu OcHOBHBIC HaIIpaBlICHWSI COBPEMEHHON OMOTEXHONOIMM B IPOGECCHOHANBLHON AeSTeIbHOCTH
B )KM3HH U podeccuu | yemonexa. MeTojsl Oumorexsonoruu. OObeKThl OMOTEXHONOIMMH. DTHKA OHOTEXHOIOTHYECKUX
¥ TEHETHHECKHUX dKcnepuMenToB. [IpaBuna moncka u anaiuza GU03KOJOrHUeCKON HHPOPMAIIHT K3
pa3IMYHBIX HCTOYHMKOB (Hayuysas M YyueOHO-Hay4dHas IUTepaTypa, CpeicTBa MacCOBOM
uedopmanun, cetb VIHTepHeT U Apyrue)
Pazpen 11. Pemenue xeiicoB B 061acTH O0MOTEXHOJIOTHMA 2
Tema 11.1.1. IIpodeccuoHalbLHO OPHEHTHPOBAHHOE coAepKaHMe (Cogep:KaHNe NPHKIAHOI0 MOILYJIs) i 2 OK-01. OK-02
buorexnonoruu Pa3BuTHE IPOMBIIIIIEHHON OMOTEXHOIOTHH M ee IPUMEHEHME B KU3IHI YEIOBEKA, ITOUCK U aHaIIN3 OK-0 4’ OK—O7’
B IIPOMBIIIUICHHOCTH | HH(MOpMALMKY U3 Pa3IAYHBIX HCTOYHMKOB (Hay4Has W y4eOHO-HaydHAs JUTepaTrypa, cpeicTBa P 11—i2
MaccoBo# nHpopManuy, ceTh IHTEepHET U ApyTHE). MK 1.1,
Kefice! Ha ananu3 UHGOPMAIIH O Pa3BUTHH OMOTEXHOJIOTHUH C IPHMEHEHUEM TEXHUYESCKUX CUCTEM
(Do MUBH-TPYIIIAM).
Koncynpranug 2
IIpomexxyrouras arrectanus (iuddepeHIIUpOBaHHEINA 3a4€T) 2
Bceero: 72
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3. YCJIOBUS PEAJIMBALIAU ITPOT'PAMMBI OBIIIEOBPA3BOBATEJBLHON
JUCTHATTIMHBI

3.1. Tpebopanust K MUHAMAIBHOMY MaTepPUAIbHO-TCXHIYCCKOMY 00CCIICUCHHUIO
Pcaimzarust 1rporpaMmbl yueOHOM JIMCIMIUIILL OCyInecTsIsercst B yucOnoM Kabunere Ne213, 214,

Ne | OOopy,oBanuc Texnnueckue cpencrsa | Konuyectso paboynx Mect
/11 oOy4cust
Haptel, crysbs Hoy16yxu I.enovo IdeaPad 3 15 25
IMLOS
Hocka MukpockoIs! IIKOJILHBIH
OBpuKa 40x-1280x B
TEKCTHJIBHOM Kelice
Brrmspkiioit mkady ITpoMBIMUICHHBIE ~ MHUKPOCKOII
9JIeKTpOHHEIHA Saike.
Crou jieMOHCTpallOHHBIN 1K
Konmunuonep MOY
IIpoexrop

3.2. Uudopmanmonuoe obecucyenne 00yaeHus

No | HanmernoBanue yueOHbIx v3/IaHIH,
/11 | irrepHeT-pecypeos, JIOHOJHUTCIILHON JINTCPATYPLI
| OcnoBupie HCTOYHUKHA
Kamenckuit, A.A. buosnorus. O6mast 6uoyiorust. 10-11 knace: yueb. juist obmecodpazosar.
yupexjicuuit.—M.: Jlpoda,2023.
Cugorirazos, B.M. buosnorms. OOmast Ouosorumst. basosert yposenn: yueb. mms 10-11 i
obmeodpazoparenbHLIX yupexkacauit.—M.: Jlpoda,2022.
Kpukcynon E.A. Oxonorns. 10 (11) xiace: Yue6. ans obmeodpazosar. yueb. 3aBeieHui.—M.:
Hpoda, 2022.
Yeprosa H.M. Dkogtorus. 10 (11) ki1.: Yueb. obmeobpazosar. yupexaenuni.—M.: Ipoda, 2021.
II | MouojnureabHbic HCTOYNNKH
MawmejioB HM., Oxsepriesa E.B. Arac. Oxonorus. 10(11) xracc.—M.: ACT-npecc mikoa,
2023.
buonorus. Obmas Owmosorms: yued. mns 10-11 k. obmeobpazoBaT. yupexIeHUi: 0a30BbIHf
yposens/ nox pen. JI.K.bensesa.—M.: [Ipocsemenne, 2023.
Cyxopyxosa JIL.H. buosorus. 10-11knaccesl: yueOHuK s obmieoOpazoBaT. YUpexCHHH.-
M.:Ipocgsenicnue, 2021,
Ipsywo KA. lomsrust w o oupeyrestenms:  Dkosorus/  Ciopapuk — mxonsnuka.—Crob.:
Wspareimnexuit Jlom «JIurepar, 2021.
OUIMKIIONE) ML HPOUCXOMK)ICHM Xu3iM Ha 3emiie.—M.: Maxaomn, 2022.
III | Uirepuer-pecypent

http://www.edu.ru/abitur/act.11/index.php — «Poccuiickoe o6pazosanue»y — OenepaibHBIHA
noprai. Cpennee npodeccrnonansHoe 00pazoBanue
http://festival.1september.ru/articles/5S03353/ - WsnarenscrBo «1 centsiOpsy», Pecrusans

e aroruaecKux uach « OTKpLITBIH ypoK»
http://www.proshkolu.ru/ - Prolllxoiy.Py — mirrepuer-noprai
http://pedsovet.org/- Ileacoser.org ~ Beepoccuickuil HHTCPHET-IIECOBET

3.3. Hcurosib3yembie 00pa3oBaTe/IbHbIC TEXNOJIOTUH

B yuebuom mporecce o pucrummuae OV JI.13 «buosorus» HCIONB3YIOTCA aAKTUBHbLIE

MCTOJ(BI 0OYYCHYISE B COYCTAIINH C TPAJIAIMONHBIMA BUIIAMU yueOII0# paboTHL: yPOK — CEMHHAp; YPOK
— OKCKYPCHUS, HHTCIPHPOBAIHBIN YPOK; 1IPOOJICMHO-3aIa4HBIA 110/1X0/[; pa3IAIHbIC GOPMBI PaOOTHI
(IPyHIIOBBIC, HAPHBIC, WIJIHBA)YAIBIbIC, QPOITAILIILIC); HITCPAKTHBHBIC METO/B! 00y e .
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4. KOHTPOJIL 1 OIIEHKA PE3YJIBTATOB OCBOEHMSL OEIIIEOBPASOBATEJILHOI?I
JACTAITIJIMHBI

KOHTpONb M OIEHKa pesyibIaroB OCBOGHMs —OONICOOPA3OBATCIBHOR  JIACTIHILIAHEL
PACKPHIBAIOTCS YEpe3 MUCUAILIMHAPHBIE PE3yIbTAThl, HALPABJIEHHbIC Ha GOPMUPOBAHKEC 0ONMX 1
PO ecCHOHANTBHBIX KOMIIETEHIHI 10 pa3aienaM X TeMaM COJICPKaHusd y4eOHoro MaTepuana.

O6masn/npogeccuoHan
bHAs KOMIICTCHUUSA

Paznen/Tema

Tun OIICHOYHBIX MePOUPHUATHI

OK 01. Betbupars
c1I10coOBI pemenus 3anay
rpodeccronaibHon
JIESITEIBHOCTH
OPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM

Tempr 2.1 -2.3, 3.1- 3.3,

4.1-43,5.1-5.4,6.1-6.3,
7.1-7.3,8.1,8.2,9.1-9.3,
9.411-0/c, 9.511-0o/c, 10.1,
10.2, 10.311-o/c, 11.111-

o/c

O6cysxJIeHHIE 110 BOIIPOCaM JICKIIHAU
PaspaboTtka rioccapus

3a10/IICHUC CPABIITCIIHIILIX TA0IIMIT
Tecruponanuc

Yerusld olpoc

Jluxrant ua UClioib30Balue apl'yMCHTOR,
OMOJIOTHHICCKOM TEPMHUHOIOIMM ¥ CHMBOJIMKHI
WnjuBrayarbHas caMocTosTebHast padora
[Tpexcranienye pe3yaLTaTOB IIPAKTHYCCKUX
pabor

Kontpomnbusic padoTo!

3ammTa TBOpUYCCKUX paboT

3amnuTa HHAUBH LY alIbHBIX IIPOEKTOB
Brinosaenye 3a1anui IpoMexyTOYHOH
aTTecTalyu

OK 02. HMcnonw3osarb
COBpPEMEHHBIE CPEICTBA
TIOUCKA, arnanusa
u UHTEPIPETAUHA
nH(popMaIuy,

1 uHOpMaMoBHbIE

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,

9.4I1-o/c, 9.511-0/c, 10.1,
10.2, 10.3I1-o/c, 11.111-

OrncrmBaemast JIMCKYCCHS 110 BOIIPOCaM
JICKITUH

Pazpaborka MciTalbuo# KapThl B MUIIH
Ipyiax

Briosmicnue u 3anmra adopaTopibix pador
[IpeacrasieHue pe3ylibTaToB IPAKTHYCCKUX

TCXHOJIOTHH s | o/c pabor

BBIIIOJTHCHHUS 3a/1a4 [TpencrapiieHre YCTHLIX COOOIIEHHUI ¢

IIpO(I)CCCI’IOHEUIBHOﬁ HpC3CHTﬁIIH€ﬁ, IIOATOTOBJICHIBIX 110 IICPCYHIO

JIeSITeIIEHOCTH HCTOYHHKOB, PEKOMEH, IOBaHHbIX
OpPCIOJIaBATCIICM

OK 04. Dodexruuo | Temer 2.1 -2.3, 3.1- 3.3, | Obcyxaenue 1o BOIPOCaM JICKIMH

B3aUMOJENCTBOBATL M
paboTaTh B KOIUIEKTUBE
U KOManIe

4.1-4.3, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.41T-o/c, 9.51T-o/c, 10.1,
10.2, 10.3II-o/c, 11.111-
o/c

Ilpescrasienue pe3yibTaToB LPAKTUIECKUX
pabor

3ammra TBOPYCCKHX paboT

3amyTa UHEBYHIY aTbHBIX TPOCKTOB

OK 07. CopeicrsoBarh

Temnr 1.1, 2.1 -2.3, 3.1-

ObcyxJienne 110 BOIPOCaM JICKITAN

COXPaHEHHIO 3.3, 4.1-4.3, 5.1-5.4, 6.1- | Pa3zpaborka 1ioccapus

okpyxaromeit  cpejsl, | 6.3, 7.1-7.3, 8.1, 8.2, 9.1- | 3anonnenue cpaBHUICIBHBIX Tabun
pecypcocOepexeHHIO, 9.3, Tectupopanue

UPUMEHSITH snmapus | 9.411-o/c, 9.511-o/c, 10.1, | YcTHBI onpoc

06 w3menenuu kmumara, | 10.2, 10.311-o/c, 11.111- | JluxTanT Ha HCHIONL30BAHME apIYMEHTOB,
IPUHIAIIBL o/c OMOJIOrHYCCKOM TEPMUHOJIOTUM U CUMBOJIMKH
OepexiiuBoro Wuusytyaiibias caMoCTOsITe IbHasL paboTa
IIPOMU3BOJICTBA, [Tpencrapinenne pe3ynbTaToB NPAKTHYECKHX
3¢ PEKTUBHO pabot

JICACTBOBATD KonTpospisie paboTsl
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B Ype3BBIMARHBIX
CUTYyaITUsIX

3ammra TROPYECKUX padboT
3amuTa MHUBUY AJIbHBIX IPOEKTOB
Brmmonaenne 3ajanuii IpOMEKY TOYHOR

arrccraiu

Onenxa UHIMBYTY AIBHBIX 00Pa30BATEIBHBIX JOCTIKEHHUH 0 Pe3y/IbTaTaM TEKYIIEro KOHTPOJIs
HPOU3BOMTCS B COOTBETCTBUHY C YIIMBEpCcaNbHOH IKayIoH (Tabimia).

Ipouenr pe3yibraruBuocTu (IPaBUJIbLHBIX

KayecrBemnas onenka
W) IB /(Y AJIbHBIX 00Pa30BaTC/IbHBIX

JIOCTHKCHUH
OTBC10B) BepOaNbHBIH
6a,L1 (orMerKa) p
anajor
91 + 100 5 OTJIIMYHO
66 + 90 4 XOPOIIO
51 +65 3 Y IOBJIETBOPUTEILHO
HE
menee 50 2
Y JIOBJIETBOPUTEILHO

Pazpaboraux:

ﬂbl6a.l]h QDCD: IperoaaBaTein, O10/DKETHOTO YUPECIKACHUA «Jlanrenacckoro moJIUTEXHUYECKOIO

KOJIIEIDKA
JKCuepThi:
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JIMCT U3MEHEHUI1 ¥ JONTOJTHEHU, BHECEHHBIX B PABOYYIO IPOI'PAMMY
YYEBHOM JUCIUAILINHBI (MOIYJIS)

JIoToHEHHMS ¥ M3MEHeHus! B pabouyIo IporpaMMy y4eOHOH UCHMILTAHEL (MOIY i)

(Haumenosarue paboyeti nPOePaAMMbL YUeOHOU OUCYUNIUHBL ULU MOOYIIA)

110 CIEUMANTBLHOCTH (TIpodheccu)
(Haumenosanue cneyuaibHocmu (npogheccuu)

Ha yY9EOHBIN 0T

B pabouyio nporpaMmy y4eOHOR JIMCIHIUIMIILI (MOJLYII) BHCCEHBI CIIC)(YIONTHAC M3MCHCUHS:

Jlommonnenus U M3MEHEeHUsI paccMOTpennl Ha 3acenanuu 1ITTK

[Ipotoxon Ne OT « » 20 T.

Ipencenarens [TIK / /
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