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Pabouas mporpamma y4eOHOW IUCHMIUIMHBI pa3paboTaHa Ha OocHOBe dDenepanbHOTO
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mo mpodeccun 23.01.17 Macrep 1O peMOHTy U  OOCITYKUBaHWUIO aBTOMOOWICH"
(3apeructpupoBano B Muntocte Poccun 17.09.2024 N 79490) ;

MIPUMEPHOI paboyelt mporpaMMbl 00111€00pa30BaTeIbHON TUCHIUIUTUHBI «bUomorus» s
npodeccHOHABHBIX  00pa30BaTENbHBIX OpraHm3aiuii (  paccCMOTPEHO Ha 3acelaHuH
[Tegarornueckoro cosera ®I'BOY IIIO UPIIO, IIporokon Ne6/2025 ot «18» ampens 2025

roja)

VYxkpynnennas rpynmna 23.00.00 TexHrka 1 TEXHOJIOIMH HA3€MHOT'O TPAHCIOPTA

Opranun3zanus-pa3padotuuk: ['ocymapcTBeHHOE OFOKETHOE TPOPECCHOHATBHOE
oOpa3oBatenbHOE yupexeHne «KomMapuickuii MEXaHUKO-TEXHOJIOTUICCKAN TEXHUKYM

Pazpaborumku: FOmkosa KOmmst Anekcanaposna -ipenoaasatens [ BIIOY KMTT
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1. O0mas xapakrepucTuka padodeil MporpaMmsbl

0o01eo0pa3oBaTe/IbHOM JTUCHUILIMHBI «broJorus)

1.1. MecTO AUCHUILIMHBI B CTPYKType 00pa30BaTe/JbHOW NMPOrpaMMbl
CIIO:

O6meobpa3oBaTenbHas AUCHUILINHA «bUoOIOTHS» SBISIETCS 00A3aTEILHOMN
yacTblo  0OlIe00pa30BaTeIbHOrO IHUKJIAa 00pa3oBaTENbHOW MPOrpaMmbl B
cootBerctBUM ¢ PI'OC CIIO mo mpodeccun 23.01.17 mactep mo peMOHTY H
00CTy’>KHBaHUIO aBTOMOOUIIEH.

1.2. Heau n miiannpyemMble pe3yabTaThbl OCBOEHHUS TNUCUUILIHHBI:
1.2.1. leap aucuMnInHbI

Copeprkanue nporpamMmbl 0011e00pa3oBaTeIbHON TUCIUILTUHBI «bruonorus»
HANpaBJICHO HA JOCTWXKEHHE pe3yJbTaTOB €€ HU3Y4YeHHS B COOTBETCTBUHU C
tpeboBanusiMu PI'OC COO ¢ yderoM mnpodecCuoHaNbHOW HaIpaBIeHHOCTU
®I'OC CIIO. lenp u3ydeHus mucHUIUIMHBI «buosnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MPUOOpPETCHHE YMEHH
UCIIONIb30BaTh 3TH 3HAHUSA JJIi TPAMOTHBIX JIEWCTBHM B OTHOILIEHUU OOBEKTOB
KUBOM MPUPOJIBI M PEIICHUS PA3TUYHbBIX )KU3HEHHBIX TPOOIIEM.

JlocTokeHue 1enu u3ydeHus AUCHUIUIMHBL «buonorus» Ha 0a30BOM ypoBHE
o0ecrneurBaeTcsl peleHUEeM CIeAYIOMIMNX 3a/1a4:

o OCBOEHHE OOYYaIOUIUMUCS CUCTEMbl 3HAHUNH O OMOJIOIMYECKHUX TEOPHSIX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUJIAX, CIYKaIUX OCHOBOM
i (GOpPMUPOBAaHUS TPEACTABICHUNH O €CTECTBEHHO-HAYYHOM KapTUHE MHpa,
0 MeToJax Hay4yHOro IMO3HAHUS, CTPOCHHWH, MHOrooOpa3uu M OCOOEHHOCTAX
KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3alli{, BBIJAIOLIUXCS OTKPBITHIX H
COBPEMEHHBIX MCCIIEJOBAaHUAX B OMOJIOTUN;

o (opMHpoBaHHE Yy O0OyYarOIIMXCS IO3HABATEIBHBIX, WHTEIUIEKTYaJIbHBIX

U TBOPYECKHX CIIOCOOHOCTEH B MpOLIECCe aHaIM3a JAHHBIX O MYyTSIX Pa3BUTHS



B OMOJIOTMU HAay4YHBIX B3IJISIIOB, MJECH M MOJIXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;

. CTaHOBJIEHHE Yy oOOydarommxcsa oOmel KyJIbTypbl, (YHKIHOHAIBHOM
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHSATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KMBOW MPUPOABI HA OCHOBAHUHM 3HAHWN W ONbITa, MOJYYCHHBIX MPHU
U3y4eHUH OUOJIOTUH;

o dbopmupoBaHue y OOyYarOImMUXCI YMEHHH WIUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIbHOCTH 4YeJOBeKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTHI U arpoOUOTEXHOIOTHIA;

o BOCIIUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YETIOBEKOM >KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS dTUUECKUX
HOPM TIPU MPOBEJICHUH OMOJTOTUYECKUX UCCIIEIOBAHUIT;

o OCO3HAHUE IICHHOCTH OWOJOTUYECKUX 3HAHWUU JJI TIOBBIIICHHS YPOBHS
AKOJIOTUYECKOUN KYIbTYpBI, AJI1 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUU B MOBCEIHEBHON KU3HU
JUTSL OLEHKH TIOCJIEICTBUIA CBOEH IESATENBHOCTH MO OTHOIIEHUIO K OKpYXKaromieH
cpene, COOCTBEHHOMY  3/I0POBBIO, OOOCHOBaHHME H  COOJIIOJICHHE  MeEp
npouIaKTUKH 3a00€BaHHH.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHUS  001Ie00pa3oBaTeJIbHOM
aucuMILIAHbI B c00TBeTCcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mue komnereniuu (nanee — OK) u npodeccnonanbHbie KOMIIETCHITUHN (Jaee —
I[IK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHM, METANPEIMETHBIMU
U TPEeIMETHBIMH pe3yibTaTaMu oO0yueHus Oa3oBoro ypoBHs (mamee — [IPO)

®I'OC COO npencrasieHsl B TaOJIULIE:



Koa n Inanupyemsble pe3yabTaThl 0CBOCHHUS TUCHHIINHBI

HanMeHOBaHHe

q’OPM“pyeM”UX O6mue’ JIMCuUILIHHAPHbIE

KOMIIeTeH Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3yabTaThl JOJDKHBI oTpakate B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HAHMH O MecTe M POJIM OMOJIOTUU
CIOCOOBI  pemIeHus | TPYIOBOTO BOCTIUTAHHUS: B CHCTEME HAy4YHOTO 3HaHUS; (QYHKIMOHAIHHON TPaAMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IEHHOCTH MAacTEpCTBa, | YEIOBEKa ISl PEHICHUS )KU3HEHHBIX TPOOIIeM.
npodeccuoHaIbHON | TPYHOJIO0HE; [1P6 2. ChopMUpOBAaHHOCTH YMEHHS DPACKPBIBATH COJIEPIKAHHE
JEATEbHOCTH - TOTOBHOCTh K aKTHBHOHM JEATEIEHOCTH TEXHOJOTMYECKOW | OCHOBONOJATalOMMX OWOJIOTHYECKUX TEPMHUHOB W  TOHSTHH:
MPUMEHUTEITEHO " COITHAITbHON HaIpPaBJICHHOCTH, CIOCOOHOCTH | J)KM3Hb, KJI€TKa, TKaHb, OpraH, OpPraHW3M, BHJ, MOIYJISIHS,
K Pa3IMYHbIM | HHULUHUPOBATH, IJIAHUPOBATh U CAMOCTOSATEIBHO BBIMIOJIHATE | SKOCUCTEMa, OMOlIeH03, Onocdepa; Mmetabonn3M (0OMEH BEUECTB
KOHTEKCTaM TaKyIo JIeSITeIHbHOCTH; UM TIpeBpalleHWe DSHEPruH), TOMeocTa3  (CaMOperyssnus),

- HWHTEpeC K pa3IuuHbiM cdepaMm npodecCHOHATBHOU
JIESITECIBLHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMA YU€OHBIMU TTO3HABATEILHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEBLHO (HOPMYIMPOBATh M aAKTYATU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBaTh CYIIECCTBEHHBIH TMPHU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- OMIPEICIIATH 1EJU JeATEILHOCTH, 3aaBaTh TapaMeTpPhl

Y KPUTEPHUHU UX TIOCTHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS

B pacCMaTPUBACMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JCSITCIBHOCTb, OIICHUBATH
COOTBETCTBUE pE3yIbTaTOB IENsIM, OIIGHWBAaTh PHUCKHU

OmocuHTe3 OenKa, CTPYKTypHas OpPraHMU3aIUsl JKUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOPETyJISINS, CaMOBOCITPOU3BEACHUE
(penipoayKIus), HaCJIEACTBEHHOCTD, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBASI OPraHU3AIIHSI.

ITP6 3. CdopMHpOBAaHHOCT, yYMEHHS PACKPBIBATh COJACPKAHUE

OCHOBOTIOJIATAIONIUX  OMOJIOTHYECKUX TEOPUH W  THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallUOHHOM, 3BOJIIOIMOHHOM,
MIPOMCXO0KICHHS )KU3HU U YEJIOBEKa.

I1P6 4, CdopMHupOBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJOTUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Mengensa, T. Moprana, H.M. BaBwioBa, 3. I'ekkens,
®. Mrwomnepa, K. bapa), rpaHuiibl uX TPUMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpereHne ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HaHUs, UCTIOIb3yEeMbIX B OMOJIOTHUN: HAOIIOACHHUS

Y ONMCAHMS KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUI; OpraHu3aluu

! VKa3bIBalOTCA THYHOCTHBIE M METANpeIMETHEIE pe3ynbTatsl 13 T'OC COO, B popMHUPOBAHHMH KOTOPEIX yJacTBYET 00IIe00pa3oBaTebHAs JUCIUILTHHA.

2 [lucuurmHapHbIE (IPEAMETHBIE) PE3YIIBTATH YKA3hIBAIOTCA B COOTBETCTBHH C MX IIONHBIM IepedneM Bo ®I'OC COO. [IpenMernsie pe3ynbTathl 6azoBoro yposrs (I1PG) HymepyroTcs
B cootBercTBUH OI'OC COO (IIpuxa3z Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 1.).
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MOCJIEACTBUM JCATEIbHOCTH,

0) 0a30BBIC UCCIICAOBATCIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICI0BATEIbCKON

158 HpOGKTHOfI JCATCIIBHOCTH, HaBbIKaAMH pa3pCuiCHuAd
mpooem;

- BBIABJIATH IPUYUHHO-CJICACTBCHHBLIC CBA3U

" aKTYAJIM3UPOBATH 3ala4y, BbIIBUT'aTh THIIOTE3Y

€C PCIICHHA, HAXOAWThb APrymMCeHTHI JIsA J0Ka3aTCJIbCTBA
CBOMX YTBEpP)KJICHUM, 3aJaBaTb IApaMeTpbl U KPUTEPUU
peleHus;

- AHAJIM3WPOBATH TIOJYUYCHHBIC B XOJAC PCIICHHUA 3aJdadu
PE3YIbTAThl, KPHUTHYCCKHW OLCHHUBATH HX JOCTOBCPHOCTD,
MMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCIIOBUAX,
pa3pabaTbhIBaTh IUIAH PEIICHUS MPOOIEMBI C YYETOM aHAIIN3a
HMMEIOIINXCA MaTEPUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
-- YMCTh IIEPEHOCUTH 3HAHUS B IIO3HABATCIIBHYIO

Y TIPAKTHYECKYIO 00JIaCTH KU3HEICATCILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJICH, IIpeJylaraTh OPHTHHAIBHBIC
MTOAXOJIbI M PEIICHUS

U TIPOBEACHHUS OHOJOTHYECKOTO OKCIEPUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCICIyeMbIMU
BEJIMYUHAMU, 00BsICHEHUS MOJTyYEHHBIX pe3yIbTaToOB
U (GOPMYIHPOBAHUS BBHIBOJIOB C HCIIOJB30BAHHEM HAyIHBIX
IIOHATUI, TEOPUI U 3aKOHOB.

[TP6 6. CdhopMHUPOBAaHHOCTH YMEHHUS BBIJCIATH CYIIECTBEHHBIC
NpU3HAKA  BHPYCOB, KJIETOK  TPOKAPHOT U  DyKAPHOT;
OJIHOKJICTOYHBIX WM MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIEHO30B U IKOCUCTEM; OCOOECHHOCTH IPOIIECCOB OOMEHa
BEIICCTB M TIPEBPAICHHUS DHEPrUU B KIETKe, (OTOCUHTE3a,
TUTACTHYECKOTO W DHEPreTHYeCKOro OoOMEeHa, XEeMOCHHTE3a,
MHUTO3a, Melo3a, OIUIOAOTBOPEHHS, PA3BUTHUS M Pa3MHOXKCHUS,
MHAUBUAYaAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYLIECTBOBaHME, €CTECTBEHHOIO O0TOOpa, BUA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOWTaHWs, BIIUSHUS
KOMIIOHCHTOB OKOCHUCTEM, AHTPOITIOTCHHBIX N3MEHEHUH

B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIieHne YJHEPTUU B Orocdepe.

I[TIP6 7. CdopMHpOBAaHHOCTH, YMEHHS MPUMEHSTH TMOJy4YEeHHBIE
3HAHUS U OOBSCHEHHsI OMOJIOTMYECKUX IMPOLIECCOB W SIBJICHUM,
JUTSL IPUHSATHS PAKTHYECKUX PEIICHUH B TIOBCETHEBHON KU3HU

Cc 1enplo oOecrieueHuss O€30TACHOCTH CBOETO 3JI0POBbS U
3JI0POBbsI OKPYXKAIOIIUX JIFOJICH, COOIOIEHUsT 370pOBOro olOpasa
YKU3HU, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY)KAIOIIEH MPUPOTHOM
cpezie; MOHMMaHUE HEOOXOIMMOCTH MCIOJIb30BAHUS JIOCTHKCHHUN
COBPEMCHHOM OHOJIOTMM M OMOTEXHOJIOTUH JUIS PAIllMOHAILHOTO
MIPUPOIOTIOTE30BAHHUS.

[1P6 8. CdopMupOBaHHOCTH YMEHHUS peliaTb OHOJOTHYECKHE
3aJ[a4¥, COCTABJIATh TCHOTHITMYCCKUE CXEMBbI CKPCITUBAHHMSI

JUIL pasHbIX THIIOB HACIECIOBAaHHUS IPH3HAKOB Y OPraHU3MOB,
COCTaBIIAATh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUU B IKOCHCTEMAX
(uenu MUTaHUs, MUIIEBBIE CETH).

I1P6 9. CdopMUPOBAaHHOCTb YMEHHUH KpPUTHYECKH OLIEHUBATH
nH(GOPMaIIMI0 OHOJIOTHYECKOTO  COJACPKAHMSI, BKIIOYAOIIYIO




IICEBJOHAYYHbIE 3HAaHUS M3 PA3JIMYHbIX HCTOYHHUKOB (CpeicTBa
MaccoBOi HMH(OpPMALUU, HAYYHO-TIONYJISPHBIE MaTepHasbl);
UHTEPIPETUPOBATH TUYECKUE aCIeKThI COBPEMEHHBIX
HCCIIEI0OBAaHU B  OHMOJIOTMH, MEAMIMHE, OHOTEXHOJIOTHH;
paccMaTpuBarth  INIOOAJNbHBIE  3KOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHHIO K HHM
COOCTBEHHYIO TO3UIIUIO.

ITP6 10. CdopMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHOpPMALlMM U3  HECKOJBKMX  HCTOYHUKOB,  IPaMOTHO
MCII0JIb30BaTh MOHITUHHBIN anmnapar OMOJ0THI

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeIcTBa  TIOWCKa,
aHaJIn3a

U HUHTEpHpEeTaluu
nHpopMmaruu

1 WH(pOpMAIMOHHBIC
TEXHOJIOTUHU JUIs
BBITIOJIHEHUS  3a/1a4
npodeccuoHaIbHON
NesITeNIbHOCTH

JIMIHOCTHBIE pe3yabTaThl JIOJDKHBI OTpakaTb B YaCTH:
IIEHHOCTH HAyYHOTO ITO3HAHUS:

-C()OPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd W OOIIECTBEHHOM
TIPAKTHKH, OCHOBaHHOTO HA  JWajore  KYyJIbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJITYPHOM MHPE.

MertanpeaMeTHbIe pe3ynbTaThl JOKHBI OTPaXKaTh:
OBnazneHue yHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHdopmarmen:

- BJIaJCTh HaBbIKaMH MMOJIYUCHHA I/IH(l)OpMaI_II/II/I
u3 HCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOATECIBPHO
OCYHICCTBJIATD IIOHUCK, aHaJIu3, CHCTEMAaTHU3aluIo

Y MHTEpHpeTanuo WH(OpMAalMU pa3iHuuHbIX BUJIOB U (HopM
MIpe/ICTaBJICHHUS;

- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(OPMALIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJILHO-ITUYECKUM HOpMam

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJTU OMOJIOTHH

B CHCTEME HAyJYHOTO 3HAaHWS, (DYHKIMOHAIBHON T'PAMOTHOCTH
YeJIoBeKa [Tl PEIICHUS KU3HEHHBIX TPOOJIeM.

[1P6 7. CdopMupOBaHHOCTh YMEHHSI MPUMEHATH IMOJIy4YECHHbIE
3HAHUS I OOBSICHCHHSI OMOJIOTHYECKHX TPOIECCOB U SIBIICHHUM,
JUTS IPUHATHUS PAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C Ienpl0 oOecriedueHHs OE30MacCHOCTH CBOETO 3J0POBBS H
3I0POBBSI OKPYKAIOIIUX JIIOJIeH, COOOIEHUs 370pOBOTO o0Opa3a
W3HU, HOPM I'PaMOTHOTO TIOBEJEHHUS B OKPYXKAIOUIEH MPUPOTHON
cpelie; TOHUMaHUE HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOI OHOJOrMM M OMOTEXHOJOTHH JUIsl pallOHAIBHOTO
MIPUPOIOTIOIHL30BAHUS.

ITP6 10. ChopMupoBaHHOCTH, YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOrMYECKOM
uHGOpPMAllMK U3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh MOHITUWHBIN anmapar OMOJI0THI

OK 04. 3ddexruBHO
B3aMMO/IEiCTBOBATh
U paboTaTh

B KOJIJIEKTHBE

Y KOMaHJe

JInuHOCTHBIC pe3yibTaTbl OOJUDKHBI OTpaAXaTb B YaCTH:

OEHHOCTH HAYYHOTO IIO3HAHUA: OCO3HAHUC ILICHHOCTU
Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATDH
MPOCKTHYIO n HCCJICO0BATCIILCKYHO ACATCIIBHOCTD

WHAWBUAYAJIBHO U B I'PYIIIC.

[1P6 5. IlpuoGpetenue ompiTa MPUMEHEHHUS] OCHOBHBIX METOJIOB
HAy4YHOTO TO3HAHUS, UCTIONB3yEeMbIX B OMOJIOTHU: HAOMIOICHUS U
ONMCAHUs KUBBIX CUCTEM, MPOLECCOB U SBJICHUI; OpraHu3alu u
MpOBEJCHUST  OMOJIOTUYECKOTO  SKCIIEPHUMEHTA,  BBIIBHKCHUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXKAY HCCIEIYyEeMbIMHU




MeranpeaMeTHbIE pe3ybTaThl JTOJDKHBI OTPAXKATh:
OsBnaacHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

0) coBMeCcTHas ACSITEIbHOCTD:

- IOHUMATh M UCTIOJIB30BATh MPEUMYIIIECTBA KOMaHIHOM

Y UHJIMBUIYAJIbHOU pabOTHI;

- IIpUHHUMATDh meian COBMECTHOU JACATCIIbHOCTH,
OpPraHru30BBIBATE 1 KOOPAWMHHUPOBATH I[GI\/'ICTBI/IS{

M0 €€ JOCTIKCHHUIO: COCTaBIATh IUIAaH  JICHCTBHIA,
pacnpenensstb poOJAM C YYETOM MHEHUW YYaCTHUKOB

00Cy)XJaTh pe3ylbTaThl COBMECTHOM pabOThI

BEJIMYMHAMU, OOBSICHEHHS MOJYYEHHBIX PE3yJIbTaTOB
U (QopMynHpOBaHHS BBIBOJAOB C HCIHOJH30BAHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB

OK 07.
ConeiicTBOBaTh
COXPaHEHUTO
OKpy)Karomen

CpeIbl,
pecypcocOepekeHH
10, MPUMEHSITh
3HAHUA

00 W3MEHEHUU
KJIUMaTa, MPUHIIMUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIEUCTBOBATE

B Ype3BhIYAITHBIX
CUTYaIUIX

JIngHOCTHBIE pe3yibTaThl JOJDKHBI OTPaXXaTb B YaCTHU:
9KOJIOTUYECKOTO  BOCMUTAaHHS: -  C(HOPMHUPOBAHHOCTH
9KOJIOTUYECKOU KYJIbTYphI, MOHUMAHNE BIHMSHUS COIMAIHHO-
SKOHOMUYECKHUX TIPOIIECCOB HA COCTOSTHUE TIPUPOTHOU

U COIMAIBHOM Cpejbl, OCO3HAHWE TJI0OATLHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

- IUIJAHUPOBAHME W  OCYIIECTBICHHE  JCHCTBUUA B
OKpY)Kalollel cpelie Ha OCHOBE 3HAHUSA IIEJIEH yCTOMYMBOTO
Pa3BUTHS YEIIOBEUECTBA;

- aKTHUBHOE HENpHUATHE JCUCTBUM,
OKpYXaloIlen cpeje;

- YMCHHE MIPOTHO3UPOBATH HEOJIaronpusITHbIC
9KOJIOTUYECKHE TIOCIEACTBUS MPEIAITPUHUMAEMBIX JIEHCTBHM,
MPEAOTBPAIATh UX;

- pacUIMpEHHE OIbITa
HaIpaBJICHHOCTH.
MetanpeaMeTHble pe3yinbTaThl J0KHBI OTPaXKaTh:
OgnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) coBMeCTHas ACSATEIBHOCTD:

- MOHUMATh M HCIIOJIb30BaTh IPEUMYILECTBA KOMaHAHOU
Y UHAUBHUIYaJTbHOU paboTHI;
- MIPUHUMATD (S 078

IIPUHOCAIIUX BPEA

JACATCIIBHOCTH 9KOJIOTHYECKOH

COBMECTHOM JACATCIIBHOCTH,

I1P6 5. TlpuoOpereHne ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO TO3HAHUS, UCIIOIb3yEeMbIX B OHOJIOTHN: HAOIIOACHHUS

W OITMCAHUS KUBBIX CHCTEM, IPOIIECCOB W SBJICHHIA, OpraHU3aI[UH
U TIPOBEACHHUS OHOJOTHYCCKOTO OKCIECPHUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBIABICHUS 3aBHUCHUMOCTH MEXAY HCCIICIYeMBIMA
BEJIMYMHAMU, OOBSICHEHHSI ITOJIyY€HHBIX Pe3yIbTaTOB

U  (GOpMYyIMPOBAHUSA BBIBOJIOB C HCIIOJIB30BAHMEM HAyYHBIX
MOHATHH, TEOPUIN U 3aKOHOB.

I[TP6 6. CdhopMUpOBAaHHOCTh YMEHHUS BBIACIATH CYIIECTBCHHBIC
OpU3HAKA  BHUPYCOB, KJIETOK  MPOKApHUOT U  DYKAPHUOT;
OJIHOKJICTOYHBIX Y  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHOreo1eHO30B U AKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEUIECTB M MIPEBpAIICHHUs HSHEPruu B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTHMYecKOro oOMeHa, XEeMOCHHTE3a,
MHUTO33a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTHS H Pa3MHOXKEHUS,
WHAUBUAYAILHOTO Pa3BUTHUS Opranu3Ma (OHTOTreHesa), 00pbObI

3a CYILeCTBOBAaHHE, ECTECTBEHHOTO OTOOpa, BUA00Opa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelleé OOUTaHMsI, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOT€HHBIX M3MEHEHUN
B DKOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MpeBpallieHrne 3Heprun B ouocgepe.

[1P6 7. CdopMuUpOBaHHOCTh YMEHHsI TPUMEHATH MOJIy4YCHHBIC
3HaHMsI Ui OOBSICHEHUS] OMOJIOTUYECKUX MPOILIECCOB U SIBJICHHIA,




OpraHru30BbIBATH )41 KOOpAUHUPOBATH I[Gf/iCTBPISI
0 €€ JOCTIKCHHUIO: COCTaBIATh INIAH  JICHCTBHI,
pacnpenensatb poOJaM C YYETOM MHEHUW YYaCTHUKOB
00CYX/1aTh pe3yabTaThl COBMECTHOU PaObOTHI

JUIS TIPUHATHUS TPAKTUUECKUX PEIICHUN B MOBCEJIHEBHOM >KU3HU
c 1menplo obecreueHHss O€30MACHOCTH CBOETO 3JI0POBbS U
3I0pOBBSI OKPYKAIOMIMX JIOACH, COOMOACHUs 340poBOro obOpasa
’KM3HH, HOPM I'PaMOTHOIO MOBEJICHHS B OKPYKAIOLIEH TPUPOIHOM
cpeze; MOHMMaHUuEe HEOOXOAMMOCTH MCHOJIB30BAHUS JOCTHKCHUN
COBPEMEHHOM OWOJIOTHM M OMOTEXHOJOTHUH U PAllMOHAIBLHOTO
IIPUPOIOTIOJIB30BAHMS

IIK®

3 VxaswmBarorcsas IIK, b>IeMEHTBI KOTOPHIX (OPMHpPYET HPHMKIAAHOW MOIYIh (TMPo(ecCHOHANBHO OPHEHTHPOBAHHOE coaepikanme) B coorBerctBuH ¢ PIOC peanmsyeMoit
npodeccun/cenmanbaocTa CIIO.
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2. CTpyKTYypa H cofep:kaHue 00111e00pPa30BaTENbHOM TUCIUIINHBI

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4.

TEOPETUUECKUE 3aHATUS 52
MIPAKTHUYECKHUE 3aHATHS 15
nabopaTOpHBIC 3aHATHUS 3
OcHoBHoOe coaepxkanue’ 67
IIpo¢deccuoHaIbHO OPHEHTHPOBAHHOE COJIepKaHUe (CoAepKaHue 3
NPUKJIATHOTO MOYJIs1)°

IpomeskyTounas arrecranus® (qudQepeHIIpoBaHHBIH 3aUeT) 2

2.1. O0bemM TUCHUILIMHBI U BUABI y4eOHOH padoThl

* OCHOBHOE COJIEPIKAHME BKIHOYAET COAEPKATEIbHbBIE JHHUKM 10 y4eOHOMY mpeamery «Buonorus» (0a3oBblii ypOBEHS)
®DenepanbHO 00pa30BaTEIBHON MPOrpaMMBI CPEIHEr0 OOIIero oO0pa3oBaHUS, YTBEP)KIECHHON NpHKa3oM MHHHUCTEpCTBa
npocsemennst Poceniickoit @enepammu ot 18 mas 2023 1. N 371 (B penakiuu [Ipukaza Munnpocsemenust Poccun ot 9
okTsi0ps 2024 r. N 704).
®> TIpoecCHOHANBHO OpPHEHTUPOBAHHOE COJIEpPKAHHE MOXET OBITh pACIpEeNeNieHo Mo pasfenaMm (TeMaM) Wi
CKOHIIEHTPHPOBAHO B paznene [IpukiagHoi Moxyib.
& Mdopma NpOMEKYTOUHOM ATTECTALMH M KOIMYECTBO YaCOB, OTBOJAMMBIX Ha €€ MPOBEICHHUE, PETIAMEHTHDPYIOTCS YI€OHBIM
wradom OIT CIIO.
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2.2. TeMaTH4YeCKUH IVIAH U COAEP:KAHHUE AUCHUILINHBI

HanMenoBamHme Couepman;ae y4eOHOro Mmarepuasa (0CHOBHOE U leO(l)eCCI/IOHaJIBHOU Obnem ®opmupyemble
OpPHEHTHPOBAaHHOE)', 1a00paTOPHbIE U NPAKTHYECKHE 3aAHATHS, IPUKJIATHOH MOIY.JIb KOMIIeTeHII UM
pa3iesioB U TeM 4acos
(IpH HAJIMYUM)
1 2 3 4
OcHoOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbI M HX OPraHHM3AIUsA 2
Tema 1.1. CopepxaHue yueOHOTO MaTepralia 2
buonorus buonorus — Hayka o xuBoii npupojae. CBsi3u OMOJIOTHH € 00IIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JNPYTMMHU €CTECTBEHHBIMU HayKaMu, GUIOCO(pUel, peluruei, 3TUKOM, SCTETUKONW U MPaBOM.
Oobmas Ponp Ouonornu B (QopMHUpOBAHMHM COBpPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3HU Metoipl MO3HAHUA KUBOM MpHUPObI (HaOIIo/IeHUe, IKCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJlaccu(uKaus, MOJIeTMpOBaHUE, CTaTUCTHUECKass 00paboTKa JaHHBIX).
Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHu4deckou nmpupoabl. CBOHCTBa OMOCKCTEM M X pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucreM: MOJIEKYJISIPHO-T€HETUYECKUH, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITHOHHO-BUIOBOM, 3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKHUH),
OorochepHbIi
Pa3nen 2 XumMuveckuii COCTaB M CTPOEHHE KJIETKH 10
Tema 2.1. Coneprkanue y4eOHOTo MaTeprasia 1
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKH. XHUMHUYECKHE JJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOJIEMEHTHI.
KJeTku. Boaa Bona u Munepanbhbie BemecTBa. DOYHKIMHM BOJbI M MHUHEPAJbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHbIE [loanepsxanue ocMOTHYECKOTO OamaHca
BCIICCTBA IIpakTryeckoe 3ansATHE 1
Ne 1 «buonornyeckass pojib MUHEPAIbHBIX BEIIECTB B OOECHEUEHUHU >KU3HEICSATENbHOCTH
OpPraHu3MOB, IIPOSBICHUA nucOananca MUHEPAIbHBIX 3JIEMEHTOB» OK-01, OK-02,
Tema 2.2. Copepxanue yueOHOro Matepuala 3 OK-04

7 ObpasoBarenbHas OPraHM3allds BIPAaBE CAMOCTOSTENBHO OMPEIENATh MOCIE0BATENBHOCT U3YUEHHUsI PA3IETIOB U TEM, BXOMAIINX B HHX, & TAKKE MEPEPACIPEIEIISTh KOIHIECTBO
YacoB JUISi OCBOCHHUS OOYYaroLIMMHCS Y4eOHOro MarepHana, ¢ Y4eTOM JIOTHKA (OPMUpPOBAHUS MPEIMETHBIX pPEe3ylbTaTOB, OOLIMX M NPO(PEeCCHOHATIBHBIX KOMIICTCHIHH,
MEXIIPEIMETHBIX CBS3€H ¢ APYrUMHA AUCIUILIMHAMHA 00Ie00pa30BaTEIFHOrO 1 00MIETIPOdeCCHOHATBFHOTO MUKI0B yaebHoro mrana OI1.

& Yacel 1abopaTopHbIX paboT U MPAKTHYECKUX 3aHATHI ydTEHBI B COIEPKAHNN YIEOHOTO MATEPUANIA M BXOJIAT B 0OIIEE KOJIMIECTBO YACOB TI0 TEME.
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buosgornuecku
Ba)KHBIE XUMUYECKUE
COEIMHEHUS

benku. CoctaB u crpoeHue 6e€1K0B. AMUHOKUCIIOTEI — MOHOMEpPHI OenkoB. Hezamenumbie u
3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB. YPOBHHM CTPYKTYphl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHUUHAs U YETBEPTUYHAs CTPYKTYpa). XUMHUUYECKHUE
cBoiicTBa OecnkoB. buomorndeckne ¢yHKIUM OenkoB. DEepMEHTHI — OHOJOTHYECKHE
Katanm3artopbl. CrpoeHne ¢epMeHTa: aKTUBHBIA IIGHTp, CyOCTpaTHas CIeuu(UIHOCTb.
KodepmenTsl. Buramunbl. OTiamuust epMeHTOB OT HEOPTaHUIECKUX KaTaIU3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TIFOKO3a, pubo3a U ne30kcuprbo03a), aucaxapuabl (caxaposa,
JIaKTO3a) W TOJIMCaxapuabl (Kpaxmas, TJIHUKOTEH, IeJUTos03a). buonorudeckue (yHKImnu
yraeBoaoB. Jlunmuasl:  Tpurimuepuabl, Qocdonunuasl, crepounsl. ['mapodunbHO-
ruipopoOHble cBoiicTBa. buonornyeckue ¢ynkuuum munuaoB. CpaBHEHHE YIIIEBOJOB,
OEnKOB W JIMNUAOB Kak HcTOYHMKOB 3Hepruu. Hyxinennosbie kucnotsl: JJHK u PHK.
Hyxneotuasl — MoHOMepbI HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢byukiun PHK. AT®: crpoenue u pyHkuuu

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEoaBaTes)

Ne 2 «Onpenenenne Hamuusl Kpaxmana B IPOAYKTaxX MATAHUS

Tema 2.3.
CtpykTypHO-
(dhyHKIIMOHATBEHAS
OpraHu3aIus KIeToK

Conepxanue yaeOHOro MaTepuaia

[utonorus — Hayka o kietke. KineTtounasi Teopusi — mpuMep B3auMOJACHCTBUS UCH U (aKTOB
B Hay4YHOM MO3HAHUU. MeTobl U3y4eHUs KICTKH.

Knerka kak menoctHas xuBas cucreMa. OOIiue MpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MemOpana, mosiekyibl JIHK kak renernueckuii ammapar, cucteMa CHHTe3a Oeka.

Tunbel KIETOK: dSyKapuoTHYeckas U mpokapuotuyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTHdecko kieTku. Kiterounass crenka Oaktepuii. CTpOE€HHE 3YKapHOTHYECKOM
kieTk. OCHOBHBIC OTJIUYHS PACTUTEIBLHOM, )KUBOTHOU M IpUOHOMN KiIeTKU. [loBepXHOCTHBIE
CTPYKTYphl KIETOK— KJIETOYHAsi CTE€HKa, TJIMKOKaIMKC, uX ¢yHkuuu. [lnazmaruueckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

Huronnasma u ee opranounsl. OgHomemOpanHble opranouabl kieTku: OIIC, ammapar
lonpmxu, muzocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHTOXOHIPWH, TUIACTHBL.
[IpoucxoxxaeHrne MUTOXOHIpHUM U TutacTud. Bumel mmactun. HememMOpaHHBIE OpraHOMIBI
KIIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUONU, PECHUYKH, KIYTHKU. DyHKIUH
OpraHouIOB KJIETKU. BKitoueHus.

SAnpo — perynaropubslii eHTp KieTku. CTpoeHue sijpa: siiepHas 000JouKa, KapHoIria3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlabopaTopHbIe 3aHATHUs (Ha BBIOOD MPETO1aBaTelis)
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Ne 2 «M3ydyenue cTpoeHUs KIETOK PACTCHHM, )KUBOTHBIX M OAKTEpHUH MOJ MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpENapaTax U UX ONMCAHUEY

Paznen 3. ’KuzHeaeATe1bHOCTh KJIETKH 6
Tema 3.1. CopepxaHue yaeOHOT0O MaTepralia 2
OOMmeH BelecTB OOmeH BemecTB, WK METa0b0Iu3M. ACCUMUIIALNS (TUTACTHYECKUN 0OMEH) U AUCCUMUIISIIUS
U IIPEBpAaIlCHUC (pHEepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpolecca Merabonuzma. Ponas 3akoHOB
SHCPruu COXpaHEHHs BEIIECTBA W DHEPrUU B NOHUMAHMM MeTabonm3ma. Tumbsl OOMEHa BEIIECTB:
B KJICTKE aBTOTPOHBIA U TeTepoTpodHbIiA. Poib GepMeHTOB B OOMEHE BEIIECTB W IPEBPAIICHUH
sHepruu B Kkietke. PorocuHre3. CBeroBas M TeMHOBas (as3bl (porocuHTe3a. Peakuun
¢doTocunTe3a. IPPeKTUBHOCTL (POTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A I )KU3HHU Ha 3emiie.
Bnustaue ycioBuit cpenpt Ha (GOTOCHHTE3 M CIIOCOOBI TOBBINICHUSI €T0 MPOJIYKTUBHOCTU Y
KYIbTYPHBIX pAacTeHHH. XeMOCHHTe3. XEMOCHUHTe3Uupywoliue OakTepuu. 3HayeHHE
XEMOCHHTE3a /IS ’KU3HU Ha 3emiie.
DHepreruyeckuii 0OMeH B KileTke. Paciiernienne BelecTs, BbIICICHNE U aKKYMYJIUpOBaHNE
SHEPruu B KIIETKE. DTambl SHEpreTudyeckoro oomena. Inmukonus. bpokeHue u ero BUIbL. OK-01, OK-02,
Kucnoponnoe oxucinenue, uiam kieTouyHoe apixanue. OkucnutenbHoe (HochopuirpoBaHUe. OK-04
O} hEeKTUBHOCTH PHEPTETUIECKOTO 0OMEHA
Tewma 3.2. Coneprkanue yaeOHOTo MaTepuasa 2
Buocunres Oenka Peakimun MarpuyHoro cumHTe3a. ['enermueckas wuHbopmarus u JIHK. Peamuzamus
TeHETHYECKON MHpOpMaUU B KJIeTKe. [ eHeTHYeCKuil KOJI ¥ €ro CBOMCTBA. TpaHCKpUTIIUS —
marpuunbiii cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. ITarbl  TPaHCISIHH.
KomupoBanue amunokucnot. Posis pubocom B 6GuocuHTese Oenka
[IpakTHueckoe 3aHsiTHE 1
Ne 2 «Pemenue 3a1a4 Ha onpeaeseHte nociaea0BarebHOCTH HYKJIEOTUIOB»
Tema 3.3. Copepxanue yueOHOro Marepuala 1
Bupycsl Heknetounsie popmsbl xu3nu — Bupycel. Uctopus otkpeitus BupycoB (. 1. BanoBckuit).
Oco0OeHHOCTH CTPOCHHUS U KU3HEHHOTO IuKJa BUpycoB. baktepuodaru. bonesnu pactenwuit,
KUBOTHBIX M YEIIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummynoaedumura yenoseka (B1Y)
— Bo30yaurens CIINla. [Tpodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHH
Pa3nen 4. PazMHokKeHHe M HHIUBHAYAJIbHOE Pa3BHTHE OPraHU3MOB 6
Tema 4.1. CopepxaHue yueOHOro MaTepuala 2 OK-01, OK-02,
JKU3HEHHBIN ITUKI KneTounslii nmki, wid KU3HEHHBIM LUK KieTku. MHTepdaza u muto3. Ilpomecchl, OK-04
KJIETKH npoTtekarmue B uHTepdase. Perumkamnus — peakus marpuunoro cunre3a JJHK. Ctpoenue
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XpoMOCOM. XpOMOCOMHBII Habop — KapuoTull. JIUIIONAHBIN U TaljIOuHbIA XPOMOCOMHBIE
Habopbl. Xpomaruapl. LluToMOrMUeckne OCHOBBI PAa3MHOXKEHHS M HMHIUBHUIYaTbHOTO
pazButust opraHu3MoB. Jlenmenue kietku — wmuto3. Craaum mwuroza. Ilponeccsl,
MIPOUCXOJAIIME HA PA3HbIX CTaAMSIX MUTO3a. DHOJIOrMYECKUMH  CMBICI  MHTO34.
[Iporpammupyemasi ru0esb KIETKH - alloNTo3

Tewma 4.2.
DopMBbI pa3MHOKEHUS
OPraHu3MoOB

Conepkanue ydeOHOro MaTepuaia

®opMbI pa3MHOKEHHS OPTaHU3MOB: Oecrionoe U 1mojoBoe. Buapl 0ecrnonaoro pa3MHOKEHHS:
JIeJIeHUE HAJIBOE U NMOYKOBAHHE OJIHO M MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOkeHHe. MIcKkyccTBEHHOE KJIOHMPOBAHUE OPTaHU3MOB, €r0 3HaYEHHE JUISl CEJIEKIUU.
[TonoBoe pasMHOkeHue, ero oTinyus oT Oecrnosoro. Meio3. Cragun meiioza. IIporeccsl,
NpOUCXOAAIIME Ha craausx menosa. IloBemenwe xpomocom B Mmenose. KpoccuHrosep.
buonorudeckuii cMbici ¥ 3HaUeHHE Meio3a. ['ameToreHes — nmpoiecc o0pa3oBaHUs MOJOBBIX
KJIICTOK Y XMBOTHBIX. ITosoBEIE JKeJe3bl: CEMEHHUKH M STMYHUKH. O6pa3013aHHe " pa3BUTUC
MOJIOBBIX KIJIETOK — TraMmeT (CrepMaro3oui, silieKkiieTka) — CIIepMaToreHe3 U OOreHes3.
Oco0eHHOCTH CTpOeHUSs SHIEKIETOK U ciepMaro3onioB. Omnonorsopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxkanue yqeOHOTO MaTepuaia

NunuBuayanpHOE pa3BuTHE (OHTOreHEe3). DMOpPHOHAIILHOE pa3BUTHE (IMOpHOTEHE3). DTarbl
SMOPHOHAIIBHOTO PAa3BUTHSI Yy IMO3BOHOYHBIX JKUBOTHBIX: JpOOJICHHE, TacTpyIIlus,
opranoreHe3. IlocToMOpuoHanpHOE pa3BUTHE. THIBI MMOCTAIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHu3MoOB; (aKTOPHI,
criocoOHBIC BBI3BIBATH BPOXKICHHBIE ypoicTBa. PocT m pasButue pacreHuid. OHTOTeHE3
I[BETKOBOT'O PACTCHHUS: TBOWHOE OIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaIUH Pa3BUTHS

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 3 «BaknuHarus kak npoguiakTika HHPEKIIMOHHBIX 3a001€BaHN»

Pa3znen 5. HacjiencTBeHHOCTH U H3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HACJIEOBAHUSA

CopepxaHue yueOHOro Marepuala

IIpenmer u 3ajauu reHeTUKU. Posib LUTOJIOIMM U SMOPHOJIOTMU B CTAHOBJIEHUM T'€HETHUKH.
Bknag poccuiickux M 3apyOexHBIX YUYEHBIX B Pa3BUTHE TE€HETUKH. MeTonbl TI'€HETHUKHU
(rubpuaoIOTHYECKUH, LUTOICHETUYECKUH, MOJEKYIIpHO-TeHeThYeckuil). OCHOBHBIE
TFEHETUUYECKUE TIOHATHS. | 'eHeTH4ecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpELIMBaHUM.

3aKOHOMEPHOCTH  HAclIE€AOBAaHMsS  IPU3HAKOB,  ycTaHOBIEHHble [.  Mennenem.
MoHorubpuaHoe cKpelnBaHue. 3aKoH eIWHOOOpa3usi THOPHIOB IEPBOTO MOKOJICHHUS.
[IpaBuno nomuHHpoBaHUsA. 3aKOH pacCIEIUICHHMs NPHU3HAKOB. ['MIOTE3a 4YHMCTOTHI raMer.

OK-01, OK-02,
OK-04
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[TonHOE W HemosiHOe NOMHUHUpOBaHHE. J[MTHOpUIAHOE CKpEelMBaHHE. 3aKOH HE3aBUCHMOTO
HaCJle/IOBaHUSI NPU3HAKOB. llUTOreHeTHYecKHe OCHOBBI JUTHOPUIHOTO CKPEUIUBAHMAL
Ananusupyrouiee ckpemiyBanue. lcrnonb3oBaHME aHATU3UPYIOLIETO CKPELIMBAHUSA IS
OTIpEJIeJICHUs] TEHOTHUIA 0CO0U

IIpakTrueckoe 3aHsTHE

No 5 Pemenne 3amad Ha OINpeleleHHE BEPOATHOCTH BO3HUKHOBEHHUSI HACIIEICTBEHHBIX
IIpU3HAaKOB MpH MOHO-, [U-, HOJII/IFI/I6pI/II[HOM U aHAJIM3UPYIOUIEM  CKPCIIMBAHUMU,
COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCHIMBAHUA

Tema 5.2. Coneprxkanne yaeOHOro MaTepuaa
CuermieHHOE CuemieHHoe HacienoBanue TmpuszHakoB. Pabora T. Moprana mno cCrErICHHOMY
HacJieJoBaHUE HacJIeJOBaHUIO TeHOB. HapyieHue cuemneHuss T€HOB B pe3yibTaTe KpPOCCHHIOBEpA.
MIPU3HAKOB XpOMOCOMHas TeOpUsl HACIIECTBEHHOCTH. | eHeTuuecKue KapThl.
I'enetnka mona. XpoMOCOMHOE ONpEIEIeHUE MO0JIa. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
T'omorameTHbIe 1 reTe€poraMEcTHbIC OPraHU3MBI. HaC.]'Ie)IOBaHI/Ie IMPHU3HAKOB, CHCIVICHHBIX C
0JIOM
[IpaxkTHueckoe 3aHsTHE
No 6 Pemenne 3amady Ha oOmNpeneiaeHHWE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TpPU CLEMJICHHOM HAcleAOBaHWU, COCTABJICHHE TEHOTHIIMUECKUX CXEM
CKpeIlMBaHUS
Tema 5.3. Coneprkanue yaeOHOTo MaTepuasa
3aKOHOMEPHOCTH N3menunBocTh. Buabpl n13MEHYHBOCTH: HEHACIEICTBEHHAs! U HacleACTBeHHas. Poib cpenbl B
W3MEHUYUBOCTH HEHACJIEJICTBEHHOM H3MEHUYMBOCTH. XapaKTepUCTHUKAa MOAU(PUKAIIMOHHOM H3MEHYHBOCTH.

Bapuanuonnsliii psig v BapuanmoHnHas kpuBas. Hopma peakuuu npusHaka. KonumdecTBeHHbIE
M KayeCTBEHHbIE TPU3HAKM M HX HopMa peakuud. CBoicTBa MOIU(MUKAITMOHHON
H3MEHYHUBOCTH.

HacnencTtBeHHas, WM TI'e€HOTHIHYECKas HM3MEHYMBOCTb. KOMOMHATHBHAS HM3MEHYUBOCTD.
Meiio3 u m0JIOBOI mpolecc — OCHOBAa KOMOMHATMBHOW W3MEHYMBOCTU. MyTanmoHHas
n3MeHunBOCTh. Kitaccudukanusa Myrauuid: reHHbIE, XPOMOCOMHBIE, TeéHOMHbIE. YacToTa U
NpUYMHBL  MyTanuil. Myrarennsle (akTopbl. 3aKOH TOMOJIOTMUECKHUX  pSJIOB B
HacJIeJICTBEHHOM U3MEHUMBOCTH
H. . BaBunosa

HpaKTI/IquKOC 3aHATUC

Ne 7 Pemenne 3ala4 Ha OINpCACIICHUC BCPOATHOCTU BO3HHUKHOBCHHA HACIICACTBCHHBIX
IIPHU3HAKOB TIPpHU Pa3JIMYHBIX THUIIAX B3aUMOACHCTBHUS I'CHOB, COCTaBJICHUC T'CHOTHUIITMYCCKUX
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CXCM CKpCIIMBAHUA

Tema 5.4.

Conepkanue yaeOHOrO Marepuaa

T'eneTuka uenoBeka

I'enernka uenoBeka. Kapuwotunm denoBeka. OCHOBHBIE METOJbI TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIA, [MTOTCHETUYCCKUNM, OWOXUMUYCCKUH, MOJIEKYISIPHO-
reHetudeckuid. COBpEeMEHHOE OIpECNICHUE TeHOTHUIA: IMOJTHOTEHOMHOE CEKBEHHUPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM uuncie ¢ nomoinbio [11P-ananu3a. HacnencTBeHHbIe 3a00IeBaHMS
YeJIOBEKa: TEeHHbIE OOJIe3HH, OOJIE3HM C HACJIEICTBEHHOW MPeApacIiosoKeHHOCTHIO,
XpoMocoMHBIe Oose3Hu. ComMaTHYeCKue W reHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKHU.
[Mpunnumel  370poBOTO  O0Opa3a KU3HHM, JUATHOCTUKH, MPOPUIAKTHKH W  JICUCHUS
TEHEeTUYECKUX  Oomne3Hel.  MenuKo-reHeTHYecKoe  KOHCYJAbTUpPOBaHHME.  3HAYCHHE
MEJIUIIMHCKON TEHEeTHKU B TPENOTBPAIICHUU W JICUEHWH TEHETHYECKUX 3a00JIeBaHUMN
YyeJioBeKa

[IpakTrnueckoe 3aHsATHE

No 8 «CocraBienue u aHaliu3 poJIOCIOBHBIX YEJIOBEKA»

Pasznen 6. DBoJIoLMOH

Haf OMOJIOTUA

Tema 6.1.
OBOIIOIUOHHAS
Teopus
H €€ MECTO
B OMOJ0THH

Conepkanue ydaeOHOTO MaTepuaia

[IpenmnoceuTkn BOSHUKHOBEHHUS SBOIOIIMOHHON TEOPHU. DBOIOIMOHHAS TEOPUS U €€ MECTO
B Ouoynoruu. BnusHue 5BOJIONMOHHOW TEOPHHM HAa pa3BUTHE OHOJOTHH W JIPYTUX HAYK.
CeuperenbcTBa dBOJIONUH. [laneoHTOIOTHYECKHE: TIOCIEI0BATEIBHOCTD TOSIBIICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETONMCH, TMepexoHble (opMbl. buoreorpaduueckue: CXOICTBO U
paznuurie dayH U GIOp MaTEPUKOB U OCTPOBOB. IMOPHOJIOTHUECKUE: CXOACTBA U Pa3ITUIUs
SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIILHO-aHATOMUYECKUE: TOMOJIOTUYHBIC,
AHAJIOTUYHBIC, PYIAUMEHTApPHBIC OpraHbl, aTaBH3Mbl. MOJIEKYISPHO-OHOXUMUYECKHUE!
CXOJICTBO MEXaHHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX META0OJMUYECKUX IyTEeH y BCeX
KHUBBIX OPraHU3MOB.

OpomtonmonHas teopus Y. [lapeuna. [IpeanochUiku BO3HUKHOBEHUS JapBUHU3MA.
JIBYOKYIIME CHJIBI SBOJIIONMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKECHUE TPU
OTPaHUYCHHOCTH PECYPCOB, HEOTNpeE/IeiIEHHAs M3MEHYMBOCTh, OOphOa 3a CYIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

Copepxanue yueOHOTro MaTepuala

Cunrernueckast Teopus sBomtoiuu (CTD) u e€ oCHOBHBIE MOJOKEHUS. MUKPOIBOIIOLIHUS.
[Momymsius Kak eAMHUIIA BUIA U SBOJIIOIUH.

JBwxyne cuibl ((pakTophl)IBOJIONMK BUJIOB B IpHpoje. MyTallMOHHBIM mpouecc U

OK-01, OK-02,
OK-04
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KOMOMHATHBHAass W3MEHUYMBOCTh. l[lomynsiuoHHbIe BOJHBI MU jApeiid renoB. M3omsamus u
murpanus. EcrtectBeHHBIH 0TOOp — Hampapistomuid  (akrtop sBomonud.  Dopmbl
ecTecTBeHHOro otoopa. IIpucrnocoOneHHOCTh OpPraHu3MOB KaK pEe3YylbTaT 3BOJIOLHUH.
[Ipumeps! mpucmocoOsieHNit y opranu3MoB. ApoMopho3bl W HAMOdAanTanuu. Bug u
BHI000pazoBanne. Kpurepuu Buma. OcCHOBHBIE (OPMBI BUI000pa30BaHus: Teorpaduyeckoe,
JKOJIOTHYECKOE

Tema 6.3.
Makpo3Boitonus

Conepkanue ydaeOHOTO MaTepuaia

Makposomtonusi. dopmbl  3BosIOLMU:  PUIIETHYECKAs, OUBEPreHTHas, KOHBEPreHTHas,
napauienbHas. HeoOpaTuMocTs 3BONIIONMK

ITpakTruyeckoe 3ausTre (Ha BEIOOP MpEIo1aBaTes)

Ne 9 «Onwmcanne mpucrocoOICHHOCTH OPraHU3Ma B €€ OTHOCHUTEIBHOTO XapaKTepay

Paszjnen 7. Bo3HuKHOBeHHE M pa3BUTHE )KU3HH HA 3emJie

Tema 7.1.
3apoxxaeHue
Y pa3BUTHE KU3HU

CoJnepxanue yaeOHOTO MaTepuaia

JloHay4dHbIe TPEACTABICHUS O 3apOXIACHUHM >KU3HU. HaydHple THUTIOTE3bl BO3HUKHOBEHUS
KU3HU Ha 3emiie: a0MOTeHe3 W MaHCIepMUsl. XUMHYeCKash IBOIONUA. AOMOTEHHBIN CHHTE3
OPraHWYECKUX BEIIECTB W3 HEOPTraHMYECKUX. OKCIEPUMEHTAIBHOE TMOATBEPKICHNE
XAMHUYECKON HBOJIFOIMK. HavanpHble dTambl Omosiormdeckoil sposroruu. | unoresa PHK-
mupa. PopMupoBaHHe MEMOpPaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MpPOTOKIETKH. [lepBbie
KJIETKHM ¥ UX 3BOOLNA. POPMHPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emie no 3paM u nepuojaM. Kartapxeil. Apxeiickas U mpoTepo3oickas
apel. Ilanmeosoiickas spa u e€ mepuUOIbl: KEMOPUMCKUH, OPIOBUKCKUH, CHITYPHUHCKHUH,
JIEBOHCKHM, KaMEHHOYTOJIbHBIN, MepMCKUd. Me3030lckast spa U €€ Mepuo/bl: TPUACOBBIM,
IOpcKkuid, MenoBoi. KaitHo3okckas »3pa W €€ mepuojbl: NaJeOreHOBBbIM, HEOTCHOBBIM,
AQHTPONOrE€HOBBI.

Tema 7.2.
Cucrema

OPraHu4cCKoOro Mmupa.

IIpoucxoxaenue
yeJI0BeKa —
AHTPOIIOTEHE3

CopepxaHnue yueOHOro Marepuala

CuctemMa OpraHM4eckoro Mupa Kak OTpakeHHe 3BOMIOLMU. OCHOBHbBIE CHUCTEMAaTHUYECKHUE
IpyIIbl OPraHU3MOB. XapaKTepUCTHKa KJIMMaTa U I'e0JIOTMYECKUX MpoleccoB. OCHOBHBIE
3Tanbl 3BOJIOLMU PACTUTENIBHOIO W SKMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHuil u
XKUBOTHBIX. [TosIBIeHME, paclBET U BBIMUPAHUE IPYIII KHUBBIX OPraHU3MOB.

OBoJroLMs  4eloBeKa. AHTpPONOJOrMsS Kak Hayka. Pa3BuThe MNpeAcTaBIeHHH O
IIPOUCXOXKICHUM YeJoBeka. Meroasl n3ydeHHss aHTpororeHe3a. (CXOJICTBA M pa3iInuMs
YeJIOBEKa M JKUBOTHBIX. (CHCTEMaTH4eCKOE IMIOJIOKEHHE 4YelloBeKa. JIBrmkymmue CHibl
(paxropsl) aHTpomoreneza. HacnencTBeHHass M3MEHYMBOCTb M €CTECTBEHHBIH OTOOp.
OO11ecTBeHHBIN 00pa3 *KHU3HH, U3TOTOBJICHUE OPYJHMH TPy, MBIIIJICHUE, pEUb

OK-01, OK-02,
OK-04
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Tema 7.3. CopepxaHue yueOHOT0o MaTepualia

OcHOBHBIE CTaAUH OcCHOBHbBIE CTAQJUU W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPATONMUTEKHU, YUeNOBEK yMEbIH,
9BOJIIOLIMH YCJIOBEKa | YemoBek npsamMoxoisaimuii, UenoBek HeaHIepTaIbCKUM, UenoBeK pa3yMHBIA COBPEMEHHOIO
tumna. Haxoku uCKomaeMbIX OCTaHKOB, BPEMs CYIIIECTBOBAHUS, 00JIaCTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIUSI.
UYenoseueckne pacbl. OcHOBHBIE OOJBIIME pachl: €BporeouHasi (€Bpas3uiickasi), HErpo-
aBcTpajioniHas (dKBaTOpUasbHasl), MOHTOJIOMAHAs (a3uarcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH MPEICTaBUTENIEH YEJOBEUECKUX pPAC K YCIOBHSIM CYIIECTBOBAHMSL.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma

[MpakTrueckoe 3aHsaTre (Ha BBIOOp MperoaaBaTeris) 1
Ne 10 «Bpems u myTH paccenieHus: 4eJoBeKa Mo MJIaHEeTe»
Pa3nen 8. Oprann3mbl U OKpYy:KaoImas cpeaa 4
Tema 8.1. Conepkanne yaeOHOro MaTepuaa 2
Dkonorus DKOJIOTHS KaK HayKa. 3a/laud U pa3/ieibl S9KOJIOTUH. MeTO bl SKOJIOTMUECKUX UCCIIEeI0OBAaHUM.
Kak Hayka. Cpenpl DKOJIOTHYECKOE€ MHUPOBO33PEHHE COBPEMEHHOro denoBeka. Cpeapl OOMTaHMSI OPraHU3MOB:
KHU3HU. BOJHAs, HA3eMHO-BO3MYyIlHAas, IIOYBEHHAs, BHYTPUOPraHMW3MEHHas. ODKOJOTHYECKHE
DKOJIOTHYECKHE (daktopel. Knaccudurarus 5skoyiormdeckux (akToOpoB: aOMOTHYECKHE, OWOTHYECKHE U
(bakTopbl anTpornioreHHnle. JleiicTBue 5KoJOrM4Yeckux (PakTOpoB Ha OpraHu3Mbl. AOHMOTHYECKHE
(bakTopbI: CBET, TeMIlepaTypa, BIakHOCTb. Potonepuoansm. [IpucnocobiaeHuss opraHu3MoB
K JeicTBui0 abmoTudeckux (akTopoB. buosormueckue putmbl. buotmdeckue ¢axTopsl. OK-01, OK-02,
Buapl  OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIMS, XHUIIHHYEeCTBO. I[lapasutusm, OK-04, OK-07
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpaIn3Mm.
3HaueHne OMOTHMYECKUX B3aMMOJCHCTBHIA JUIsl CYIIECTBOBAHUS OPraHM3MOB B MPHPOJIHBIX
coo01ecTBax
Tewma 8.2. Coneprkanne yaeOHOro MaTepuasa 1
DKosornyeckue DKOJIOTUYECKHE XapaKTepUCTUKU momyasuuud. OCHOBHbIE TOKAa3aTeNHd  MOMYJISIUH:
XapaKTEePUCTUKH YHUCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEpPTHOCTh, MPUPOCT, MUrpauus. JuHamuka
MOMYJSITIT YUCIIEHHOCTH MOMYJISINU U €€ Peryisius
[IpakTHyeckoe 3aHaTue 1
Ne 11 «Iloacy€T MIOTHOCTH MOMYJIALMNA pa3HbIX BUIAOB PACTECHUIN»
Paszgen 9. Coo0lrecTBa ¥ DKOJIOTrHYECKHE CHCTEMBI 10 OK-01, OK-02,
OK-04, OK-07
Tema 9.1. ‘ Conepxanue yueOHOTO MaTepuana 2 I1IK.2.2-2.3
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CooOmecTBa
OPraHHU3MOB,
3KOCUCTEMBI

CoobmectBo  opranu3smMoB  —  Ouomeno3.  CTpykTypsl ~ OWOIleHO3a:  BHJOBafd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (numieBas). Bunpi-noMmuuanTel. CBsi3u B OHOIIEHO3E.
Dkonorndeckue cucrteMbl (9kocucteMmsbl). [lomarme 00 »dKocucTeMe U OMOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IPOJYLEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BeliecTB U MOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (MuiieBble) YpOBHU
skocucTeMsl. [IumeBble nenu U cetd. OCHOBHBIE IOKAa3aTeNd JKOCHCTEMBI: OuoMmacca,
MPOIYKIHS. DKOJIOTMUECKUE MUPAMUJIBL: MPOJYKIUHU, YUCIEHHOCTH, OMomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMYUBOCTb, camoperyisnus, pazpurue. Cykueccus

Tema 9.2.
[Ipuponusie
9KOCHCTEMBI

Conepxkanue yaeOHOro MaTepuasa

[Ipupoanble SKOCUCTEMBI. ODKOCHCTEMBI pPEK U 03€p. DKOocUCTeMa XBOWHOTO WIH
IIMPOKOJIMCTBEHHOTO neca. AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
YpboskocucreMbl. buonormueckoe © - XO3SIMICTBEHHOE 3HAUYE€HHWE Aarpo3KOCUCTEM U
ypOoskocucteM. buopazHooOpazue kak (akTop ycroWumBocTH dKOocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

Tema 9.3.
buocdepa —
riaobannHas

IKOCcHcTEMA 3eMIIH

Conepxanue yaeOHOTO MaTepuaia

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiisi, coctaB u ctpykTypa ouocdepsl. Kupoe
BemectBO W ero ¢yHkuun. OcobeHHOCTH Ouocdepsl Kak TJIOOAIBHONW HKOCHCTEMBI.
Jlunamuueckoe paBHOBecue M oOparHas cBsi3b B Oumocdepe. KpyroBopoTel BemiecTs u
OMOTEOXMMHUYECKUE IUKJIBI 3JEMEHTOB (yriaepona, a3oTa). 30HAIBHOCTh OuoChephl.
OcHOBHBIE OMOMBI CYIITH

Tema 9.4. IIpogeccuonaibHO OpPHEHTHPOBAHHOE cojep:kaHue (codepikaHUe TPHUKJIATHOIO
Biusguue MO/1YJIfA)
AHTPONOTEHHBIX UYenoseuectBo B 6uochepe 3emiin. AHTpOIOreHHbIe M3MeHEeHUs: B Onocdepe. ['mobanabHbIE
(dakTopoB Ha sKosiornueckue mpobiembl. CocylecTBOBaHUE NPUPOIbl M 4denoBeuecTBa. CoxpaHeHHE
ounochepy Onopa3zHoOOpa3uss Kak OCHOBa yCTOWUMBOCTH Ouocdepbl. OCHOBA pPAIMOHAIBLHOTO
yIpaBJICHUS MPUPOIHBIMU pecypcaMu M WX HUCHoJb30BaHue. [locTkeHus OUOJOTUU H
OXpaHa MPUPOIbI
IIpakTideckoe 3anaTue (Ha BIOOP MperogaBaress)
No 12 «OTx0/1b1 TPOU3BOACTBA»
WIH «DKOJOTUYECKHE aCMeKThl MPO(PECCHOHANBHON AeATeIbHOCTH»
i «[Ipodunaktuka nmpodeccuoHambHBIX 3200JIeBaHUII»
i «BausiHue mpou3BOACTBEHHBIX ()AKTOPOB HA OPTaHM3M YeJIOBEeKa»
Tema 9.5. IIpodgeccuoHaIbHO OPHEHTHPOBAHHOE coAep:kaHHe (coAepkaHHe NPHKJIATHOIO

BausiHue coumpaabHO-

MOYJIs1)
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IKOJIOTMYECKUX
¢baxTOpoB Ha
3JI0pPOBbE YETIOBEKa

310poBbe U €ro coctapistone. GakTopsbl, MOJTOKUTEILHO U OTPULIATEIHLHO BIUSIOIINE HA
opranusM uyenoBeka. I[IpoOneMa TEXHOTEHHBIX BO3JCHCTBUH Ha 30pOBbE 4YellOBEKa
(37IeKTpOMArHUTHBIE TIOJIs, OBITOBAas XHWMUS, HM30BITOYHBIC IIIYMBI, pajualus H T.IL.).
ApnanTanys opraHu3Ma 4eloBeKa K (akTropaMm OKpyxkKawmed cpeabl. [IpuHmmmns
(dhopmupoBaHHs 30poBhecOeperaroniero moseacHus. Ou3nveckass akTUBHOCTh U 370POBbBE.
buoxumMuueckue acreKkThl palliOHAIBLHOTO MUTAHUS

JlaGopaTopHble 3aHATHS

Ne 3 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY

nin «BnusiHue abnotnyeckux (pakTopoB Ha 4eIOBEKa» (B KaUeCTBE TPUITEPOB, CHUKAIOIINX
paboToCIOCOOHOCTh,  HCIIONB30BATh  YCIOBHS ~ OCYIIECTBICHHS  IMPO(eccCHOHAIBHON
JEATeILHOCTH: IIIyM, TeMIIeparypa, pu3ndeckas Harpys3Ka u T.1.)

Pa3nea 10. Cesiekiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHHU

\‘

Tema 10.1.
Cenekus
KaK HayKa U MPoIIecc

Conepxanue yaeOHOro MaTepuaia

Ceneknuusi Kak Hayka W Mpouecc. 3apoKICHUE CENeKIMH M JaoMecTukanusa. Yuenue H. U.
BaBuiioBa 0 meHTpax MHOroo0Opasusi M MPOUCXOXKJAEHUS KyJIbTYpPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKACHUS JTOMAlIHUX >KUBOTHBIX. Copt, mopona, mramMM. COBpEMEHHBIE METOJIbI
CEJIEKIIUH. MaccoBrrit
U WHIMBUIYaTbHBIH OTOOpPHI B CEJEKIUMU pacTeHU M KHUBOTHBIX. OIlIEHKa JKCTepbepa.
bnuskoponcTBeHHoe ckpemuBanue — UHOpumuHr. Yuctas nuHus. CKpeuuBaHUE YUCTHIX
nuHui. ['ereposuc, mnm rulOpuanas cwia. HepolcTBEeHHOE CKpelMBaHWE — ayTOPHIWHT.
Otnanéunas rubpuamzanuss u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IMOJIydeHHe
MOJUIUIONJOB. JIOCTHKEHUS CENeKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPIraHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOJIOTHHA

buorexHonoruss kak oTpacib NPOU3BOACTBA. [eHHAas WHXKEHEepUsa. OTambl CO3JaHUSI
pekomOunantHoi JIHK m Tpancrennsix opranuzMoB. Kierounas wmkeHepus. Kierounsie
KYJIBTYPBI. MuKpOoKIOHAIbHOE pa3MHOKEHUE pacTeHUH. KnonupoBanue
BBICOKOITPOIYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U STUYECKUE
npobnemsl. MO — renetnyecku MOIU(UIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexnoigoruun
B JKU3HU U TIpodeccuu

IIpodeccuonaibHO OpPHEHTHPOBAHHOE cojlep:kaHue (CoJAepiKaHue
MO/1YJIfA)

NMPHUKJIATHOTO

OcHoBHBIC HaITpaBJICHUA COBpeMeHHOﬁ OMOTEXHOJIOTUU B HpO(I)eCCHOHaHLHOﬁ ACATCIBHOCTHU
YCJI0BCKaA. Meto bl OMOTEXHOJIOTHH. OOBEKTHI OHMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX

N TCHCTUYCCKUX OKCIICPUMCHTOB. HpaBHna MIOMCKAa M aHalu3a OHO’KOJIOTHYECKOM

OK-01, OK-02,
OK-04, OK-07
1IK.2.2-2.3
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uHpopMauu
U3 Pa3MUYHBIX MCTOYHHKOB (Hay4yHas U y4eOHO-HAy4dHas JIMTEpaTypa, CpeACTBa MacCOBOU
nHbopmannu, cetb IHTepHET U Ipyrue)

[IpakTHueckoe 3aHsATHE

Ne 13 Keiicel Ha aHanu3 WHQOPMAIIMHA O HAYYHBIX OCTHIKCHUSX B OOJACTH T'CHETUYCCKUX
TEXHOJIOTMil, KIIETOUHOW MHXEHEPUH, MUIEBBIX OMOTEXHOJIOTUH.

Ne 14 3ammra keiica: mpejcTaBlieHUE pE3YJIbTaTOB pPELIEHUS KEHCOB (BBICTYIUIEHHE C
TIPE3CHTAIIHECH)

Pa3zgen 11. Pemienue K

eiicoB B 00J1acTH GHOTEXHOIOrMii

Tema 11.1.1.
buorex"ogoruun
B IIPOMBIIIJIEHHOCTH

IIpogeccuonalibHO OpHEHTHPOBAHHOEe cojep:kaHue (coAepKaHWe TPHUKJIATHOIO
MO/1YJIfA)

PasButne HpOMBIIHJ'ICHHOfI OHMOTEXHOJIOTHI U €€ MNPUMCHCHUC B XU3HH YCIIOBCKA, IOUCK N
aHaJIM3 MHQOPMAIMK U3 Pa3IMYHbIX MCTOYHUKOB (HaydHas U yuyeOHO-Hay4dHas JMTepaTypa,
cpeacTBa MaccoBoi MHGopMmaiuu, cetb HTepHeT u apyrue)

[TpakTnueckue 3aHATHS

Ne 15 Keiicel Ha aHanu3 wHGOPMAIMK O PA3BUTHH MPOMBIIUICHHOW OMOTEXHOJIOTHH (TI0
MHUHH-TPYIITIAM).
Ne 16 3amura keiica: TpenCTaBICHHE pPE3YIbTATOB PEIICHUS KEHWCOB (BBICTYIJICHHE C

MIPE3CHTAIINECH )

OK-01, OK-02,
OK-04, OK-07
IIK.2.2-2.3

IIpomexyTounasi arrectanus (nuddepeHInpOBaHHBIN 3a4ET)

Bcero:

72

° O6pa3zoBaTenbHas OpPraHA3aIlsA CAMOCTOSATENBHO OIPENEIET COAEPKAHNE Pa3aena, BRIOUpast ONHY M3 IpeaIoxkenHbx Tem 11.1.1 -11.1.3.
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3. YcJ0BuS peajM3alnui NPOrpaMMbl 001eo0pa3oBaTeIbHOM JMCIIUININHbI
3.1. uasa peanu3anud NPOrpaMMbl  JUCHUIUIMHBI  JOJKHBI  OBITh
NpeIyCMOTPEHBI CJeAYyoIIHe ClIeHAJIbHbIC IOMEIICHUA:

Kabuner «buonorumny, OCHAIICHHBIN 000pyI0BaHUEM CTOJI
JEMOHCTPAIlMOHHBIM  (C  pPAaKOBUMHOM, TOJBOJKOM U  OTBEJECHHUEM  BOJIBI,
CAHTEXHUKOMW,  DBJIEKTPUYECKUMH  PO3ETKAMH,  aBTOMAaTaMH  aBapUUHOIO
OTKJIFOYEHMSI TOKa), J1a0OpaTOpHBIH OCTPOBHOM CTON  (JIBYXCTOPOHHHH, C
3alIUTHBIM, XHUMOCTOMKMM HW TEPMOCTOMKHM TOKPBITUEM, HAJICTOJIBEM, C
MOJCBETKOW M DJIEKTPUUECKUMHU PO3ETKAMHM, IMOJIBOJKONW M OTBEACHUEM BOJABI U
CaAHTEXHUKOM), CTYI JIaOOpaTOPHBIN MOBOPOTHBIN, PEryJIUPYEMBbIH TIO BBICOTE.

[IpumepHblii  mepeyeHb  JEMOHCTPALlMOHHOTO M JaOOpaTOPHOTO
000opy10BaHMUS.

JleMoHCTpalimoHHOE 000pYI0BaHUE U TPUOOPHI:

— KOMIUIEKT BJIQ)KHBIX IIPENapaToB J€MOHCTPALIMOHHBIN

— KOMIUIEKT TepOapveB MO CHCTeMaTHKE PACTEHUH C ONpeleTUTebHBIMU
KapTOYKaMHU

— KOMIUIEKT KOJUIEKI[UH IEMOHCTPALIMOHHBIN

— 1U(dPOBOH MUKPOCKOT OMHOKYIISIPHBIN (¢ KaMepoit)

JlaGopaTopHO-TEXHOJIOTUUECKOE obopyoBaHue (;mabopaTopHoe

obopyioBaHue, TPUOOPHI, HAOOPHI IS SKCIIEPUMEHTA, HHCTPYMEHTHI):
— MO/, MYJISKU, alllJIMKAUN
— KOMIUIEKT MOJIJIC-aNIIIMKAIUK IEMOHCTPAIIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJENIEN JEMOHCTPAMOHHBIN
— Ha0O0p MaTeOHTOIOTUUECKUX MYIISKEH
— KOMIUIEKT OOTaHWYECKUX MOJIETICH TeMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTHYECKUX MOJENEN JEMOHCTPAMOHHBIN
— KOMIUIEKT MYJISIKEU 1IEMOHCTPALIMOHHBIN
— CKEJET YeloBeKa

— TOpC YeloBeKa pa30OpHbIN
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— KOMIUIEKT MOJIEJIEN

— KOMIUICKT CKEJIETOB Pa3INYHBIX KJIaCCOB )KMBOTHBIX

— Tabnuibl perabedHbIe

— JI€MOHCTpPAIMOHHBIC YU4eOHO-HATJISITHBIE TOCOOUS

— KOMIUIEKT MOPTPETOB JJIs1 0popMIIeHUsI KaOUHEeTa

— nmabopaHTcKas /s KabuHeTa OMOJIOTHH U YKOJIOTHUH

— CTOJ C SIIIMKaMU JJI XpaHEeHUs1/TyMOOH

— Kpeciio opucHoe

— CTOJ JIabOpaTOPHBIA MOEUHBIN

— CYIIWIbHAS MTAHETh JIJISl TIOCYIbI

— mKkad I XpaHeHHUs] Y4eOHBIX TOCOON I

— mkad Ut XpaHEHUs BIAKHBIX MPENapaToB, 3alUPAIONIHACS Ha KITI0Y

— mkad a1 XpaHeHus J1abopaTOpHOU OCY 1B/ TIPUOOPOB

— 11a0OpaHTCKUIA CTOJ

— CTyJ JJabopaTOpHbIN

— KOMIUIEKT epuiei I MbIThSl 1a00paTOPHOI MOCY/IbI.
[IpumepHbIii TEepedYeHb OEMOHCTPAIIMOHHOTO U JIaOOpaTOPHOTO O0OpYyIOBaHUS
HOCHUT PEKOMEHIATEIIbHBIN XapaKTep.

3.2. UudopmanuoHHoe odecneyeHne peajn3auuu NporpamMmmbl
Jlns  peanuzanuu  MpOrpaMMbl  JUCHUIUIMHBI  OMOMMOTEYHBINM  (DOHI

o0pa30BaTeIbHON OpraHU3aluy JOJDKEH HMMETh Ie€4YaTHbIE W/WIM 3JIEKTPOHHBIC
y4eOHUKH W pa3padOTaHHBIE B KOMIUIEKTE C HHUMH YydeOHbIE TocoOus (mpu
HAJIMYUM), JOMYLIIEHHbIE K MCIOJIB30BAHUIO MPH pealin3allui 00pa3oBaTEeIbHBIX
IporpaMM CperHero mpoecCHoHaIbHOrO0 00pa3oBaHUs, peajn3yeMbIX Ha 0aze

OCHOBHOT0 001Iero 06pazosanus?,

10 TIpukas MunucrepcTBa npocsenienus Poceuiickoit @eneparmu ot 5 Hosopst 2024 1. N 769 «O6 yTBepskIeHur
(enepabHOTO NepeyHs y4eOHUKOB, JOMYIIECHHBIX K HCIIOMb30BAHUIO MPU PeaTM3allii UMEIOIINX
TOCYIapCTBEHHYIO aKKPEIUTALMIO 00pa30BaTENbHBIX MPOrPaMM HAYAIBHOTO 00IIEro, OCHOBHOT'O OOIIEro, CPeTHEro
0011ero 00pa3zoBaHus OPraHU3ALMSIMH, OCYHIECTBISIONMMH 00pa30BaTEIbHYIO JEATEIbHOCTD, U YCTAHOBICHHN
TIPE/ICIFHOTO CPOKa MCIIONIb30BAHUS NCKIIOUEHHBIX YI€OHHKOB U pa3paO0TaHHBIX B KOMIUIEKTE C HUIMH y4E€OHBIX
rocobuit» (B akTyansHOH penakunm). Ccpulka Ha yKa3aHHBIA NpHKa3 akTyanbHa Ha 20.03.2025 1.
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HpI/I peaiuzanuu IporpaMmbl JUCHHUIIJIMHBI BO3MOKHO HMCIIOJIB30BaHUC

ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYUIEHHBIX K MCHOJIB30BAHUIO MU

peanuzanuy 06pa3oBaTeIbHBIX IPOrPaMM CpeAHEro oduero oopasopanus

"1 Tpukas MunucrepcTBa npocsenienus Poceuiickoit @eneparmu ot 18 urons 2024 . N 499 "O6 yrBepskaeHAn
(enepabHOTO NMEPEYHsI AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, NOMYIIECHHBIX K NCTIOIb30BAHHUIO TIPH
peanu3aniy UMEIOINX TOCyapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX IPOrPaMM HavaIbHOTO OOIIEro,
OCHOBHOT'O 00IIIEro, CpeaHero oomero 00pa3zoBaHus» (B akTyalbHOW peaakiun). Cchliika Ha YKa3aHHBIHN MPUKa3
aktyanpHa Ha 20.03.2025 1.
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4. KoHTpPO/Ib U OLIEeHKA Pe3yJIbTATOB OCBOCHUs 0011e00pa3oBaTeIbHOM

JTUCHUILIHHBI

KonTposib M omeHka pe3ylbTaTOB OCBOCHHUS 00I111€00pa30BaTeIbHOM

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC

Ha (popmupoBaHue oOUIMX U MPO(ECCHOHANBHBIX KOMIIETEHUMU IO pasjeiam u

TEMaM COZEpkKaHHsl yueOHOro Marepuaa.

Oob6masi/npodeccuonanbHasi
KOMMETEeHIHSA

Pasznen/Tema

Tun OLl€HOYHbIX

MeponpusiTHs

OK 01. Bribupare cnoco0bl
peteHus 3amad
npodeccuoHaIbHOM
JEATeTbHOCTH TPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temur 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,
9.41T-0/c*?, 9.51T-o/c, 10.1,
10.2, 10.3IT-o0/c, 11.11T-0/c

OO6cyxeHne o Borpocam
JEKIUA

Pa3pabotka rioccapus
3anojgHeHUe  CpaBHUTENBHBIX
Ta0IHIL

TectupoBanue

VYeTHbIM onpoc

JIMKTaHT Ha WCMHOJb30BAHUE
apryMeHTOB, OHMOJOTrHYECKON
TEPMUHOJIOTHH U CHMBOJIHKH
NunuBunyanbHas
caMocCTosITeIbHas paboTa
[IpencraBienue pe3ynbTaTOB
MPaKTUYECKUX PadboT
KonTtposbHbIe paboThI

3ammuTa TBOPYECKUX padoT

3amura WHIUBUTYaJIbHBIX
MIPOCKTOB
Brinonnenue 3aJaHuN

POMEXKYTOUHOM aTTecTaluu

OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYCCHS 110

COBPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKLIUH

IIOHUCKa, aHaJin3a 71_73’ 81, 82, 91_93' Pa3pa60TI<a MEHTAJIILHOU

u nH(pOpMaITMOHHBIC 10.2, 10.311-o/c, 11.111-0/c 71a00paTOPHBIX padoT

TEXHOJIOTUU JJIS1 BBIMOJTHEHUS [IpencraBinenue  pe3ynbTaToOB

3aa4 npodeccruoHalbHON MPAKTHYECKUX padboT

JeSITENbHOCTH [IpencraBieHne yCTHBIX
COOOIICHMH C Mpe3eHTalueH,
MOITOTOBJICHHBIX MO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
pernoaBaTesieM

OK 04. O¢¢extuBHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cykxeHMEe IO BOIIPOCcaM

B3aMMO/ICHCTBOBAT u | 43,51-54,6.1-6.3, 7.1-7.3, | ICKUUH

pa6OTaTL B KOJJICKTHUBE H

8.1, 8.2, 9.1-9.3,

Hp CACTABJICHHUC  PC3YJIbTATOB

2 TIpodeccroHaNBHO OPUEHTUPOBAHHOE COJIEPKAHUE (COMEPKAHIE PUKIATHOIO MOYJIS)
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KOMaHe 9.4I1-o/c, 9.5I1-o/c, 10.1, | mpakTHUECKUX padbOT
10.2, 10.311-0/c, 11.111-0/c | 3ammra TBOpUECKHX PabOT
3amura VHIMBHTYaTbHBIX
MIPOCKTOB
OK 07. CopetictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OOGcyxaeHHE 1O BOIIPOCaM
COXpaHCHUIO OKpyxawomen | 4,1-4.3, 5.1-54, 6.1-6.3, | JIeKuun
Cpellbl, PECYpCOCOEPEKEHUIO, | 7 1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pabotka rioccapus
MIPUMCHSITh BHAHUA | g 41 /o 9 8[T-o/c.  10.1 3amonHeHHEe  CPaBHUTEIBHBIX
00 W3MEHECHUH KJIAMATa, ’ ’ " | Tabmur
TPUHITATIBI OEpEIKITUBOTO 10.2, 10.311-0/c, 11.11I-0/c TectupoBanue
MIPOU3BOJCTBA,  A(PPEKTUBHO VYeTHbIM onpoc
JIEUCTBOBATh JIMKTaHT Ha WCIOJb30BaHUE

B UPE3BBIYANHBIX CUTYALMIX

apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIMKH
NupuBunyansHas
camocTosiTeNnbHas padoTa
IIpencraBienne pe3ysbTATOB
MPAKTHYECKUX paboT
KoHnTpoabHbie paboThl

3ammuTa TBOPUYECKUX padoT
3amura WH/IMBUIYaTbHBIX
MIPOEKTOB

BrmonHenne 3amanuii
MIPOMEKYTOUYHOM aTTECTAlUK

IIK.2.2-2.3

9.4IT-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO0cyxIeHre Mo Bompocam
JCKIUU

Pa3paboTka riaoccapus
3anojgHeHue  CpPaBHUTEIbHBIX
TaOJINII

TectupoBanue

VYcrHblii onpoc

JIUKTaHT Ha WHCIOJIb30BAHUE
apryMeHTOB, OHOJOTHYECKON
TEPMHUHOJIOTHH U CUMBOJIMKHI
WnauBuayanbHas
camocTosiTeNbHas paboTa
[IpencraBinenue pe3ynbTaToOB
MPAKTHYECKUX padboT
KoHTponbHbIe paboThI

3amuTa TBOPUYECKHUX padboT
3amura WHIUBUIYabHBIX
MIPOEKTOB

Brimonnenue 3agaHui
MIPOMEKYTOUHOW aTTECTalluu
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