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1. llosicHUTEIHLHAA 3aIUCKA

[Iporpamma obmeobpaszoBarensHoro yueOnoro mpeamera OVYIIL.08 buonorus Ha
0a30BOM ypOBHE IIpelHa3HayeHa A HU3y4YeHHs Ouonornu B TPodecCHOHATBHBIX
00pa30BaTeNbHBIX OPraHU3aIUAX, PEATH3YIOIIUX 00Pa30BATEIbHYIO IPOrPaMMYy CPETHETO
obmiero oOpa3oBaHHsi B  TMpefeliax OCBOCHUS  OCHOBHOM  MPOQeCcCHOHATbHON
obpazoBarensHoil porpammbl (OITOIT) CITO nHa 6a3e ocHOBHOTO 00IIEro 0Opa3oBaHUS
IpU TMOATOTOBKE KBAIM(UIMPOBAHHBIX pabouymx M ciayxammx mo mnpodeccun 15.01.05
CBapmiuK (pyYHOH W YaCTUIHO MEXaHU3UPOBAHHOW CBApKH (HAILJIABKH)).

[Iporpamma mo Ouonoruu (6a30BBIM ypOBEHb) Ha YPOBHE CPEIHEro OOIIEero
oOpazoBanusi  pa3paborana Ha  ocHoBe  DenepanbHOr0  roOCyAapCTBEHHOIO
o0pa3oBaTeNbHOTO CTaHAapTa CpeAaHero ooduiero obpaszoBanus (mMpukaz MuHucTEpCcTBa
oOpazoBanusi u Hayku Poccuiickoit ®enepanmuum ot 17.05.2012 Ne 413 B pen. ot
12.08.2022), ®denepanbHOl  00pa3oBaTEIBLHOM  MPOTrpaMMON  CpeAHEro  OOIIero
obpazoBanus (npuka3z Munnpocsemenus: Poccuu ot 23.11.2022 Ne 1014) u ®T'OC CIIO
no mnpodeccun 15.01.05 Cpapmuk (pydyHOM M YACTMYHO MEXAHU3WPOBAHHOW CBApKU
(HarIaBKH))

VY4eOublii npenMer buosorus BXoAUT B 00HI€00pa30BaTENbHbIN LMK, MOJUUKII
o0s3aTenbHbIe YUeOHbIE IPEIMETHI U UATAETCS Ha IEPBOM Kypce 00yUYEHUSI.

Heab n3yuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIa/ICHUE
00y4JaroIMMUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHATHHONU OpTaHU3aIlUH KUBBIX CUCTEM
Pa3HOTO paHra U NpUOOpETeHHEe YMEHUN UCIOJIb30BaTh 3TU 3HAHUS JJIsi TPAMOTHBIX JeH-
CTBU B OTHOIIIEHWU OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3ZHEHHBIX MPO-
onem.

MeTtoabl opraHM3anum aesiTeIbHOCTH

AKTHBHBIE METOJIbI OOyUEHHUS: CIIOBECHbIE, HATJISIAHBIE W MPAKTUUYECKUE U HCTIOJb-
3YIOTCS HA YPOKax B Pa3HOM COUETaHUH.

B nponecce oOyueHusi, CTy1€HThI JOJKHBI HAYYUTHCSI COCTABIISATh KOHCIIEKTHI, FOTO-
BUTH pedepaTsl U KPOCCBOPABI, TOTOBUTH COOOIIEHUS, a TaKXKe KPUTUUYECKH OIICHUBAThH
OBITYIOIIME CPEAM HACENIEHUS U B CPENCTBAX MAcCOBOM MH(OpMAIMK CTIIEKYJISTUBHBIC U
HEKOMIIETCHTHBIE B3IJIAAbl HAa HEKOTOPHIE JOCTIXKEHHUS W BO3MOXKHOCTH COBPEMEHHOMN
ounonorun. J{ns popMupoBaHusi y CTYJIEHTOB IEIOCTHOTO B3TJIsIa HA OKPYKAIOUIHA MUD
BO3MOKHA HMHTETPAIUs Pa3INYHbIX AUCIUIIINH Ha OCHOBE €MHCTBA CITIOCOOOB MO3HAHUSI.

[TpuHIMIBEI 0TOOPa OCHOBHOTO U JIOTIOJHHUTEIHLHOTO COJAEpKaHUS B PabodyIO Mpo-
rpaMMy CBSI3aHBI C MPEEMCTBEHHOCTHIO LieJieil 00pa3oBaHMs Ha Pa3IMYHBIX CTYIEHSX U
YPOBHSIX 00y4Y€HHsl, JOTUKON BHYTPUIIPEIMETHBIX CBA3EH, a TakKe BO3PACTHBIMH OCOOCH-
HOCTSIMM pa3BUTUA CTyAEHTOB. I[Iporpammoii nmpenycMoTpeHa 3a4eTHasi CUCTEMa OLIEHU-
BaHUS 3HAHUU CTYJIEHTOB, KOTOpas OCHOBaHA HAa MPUMEHEHUU Pa3HOOOpas3HBIX (OopM U
METOJIOB TNPOBEACHUS YPOKOB: CEMHUHApPHI, JIAOOPATOPHO-TIPAKTUUYECKUE 3aHATHUS, MHTE-
TPUPOBAHHBIE YPOKH, YPOKU-KOH(PEPEHIINH, YPOKU-TPEHUHTH, YPOK-UTPA, YPOKH C HC-
MOJIb30BAHUEM MYJbTUMEAUMHBIX TEXHOJOTHH. OcHOBOW 00ydeHHUs MperlyCcMaTpUBaETCs
aKTUBHOE y4acTHe B Ipoliecce MpuoOpeTeHnss HHPOpMAIMN CaMUX CTYICHTOB, UX CaMo-
CTOSITEJIBHOE MBIIIUIEHHE, MOCIeA0BaTelIbHOe (DOPMUPOBAHKME 3HAHUM, CIIOCOOHOCTH ca-
MooOy4darbcsi. Peanmuzaiidss JaHHOW NpOrpaMMmbl MO3BOJIIET pPa3BUBaTh KOMMYHHKATUBHbBIE
CMOCOOHOCTH CTYJICHTOB, YMEHUE CAMOCTOSTENIHLHO PA00TATh ¢ YUEOHOM JIUTEepaTypoid, aHaIU3H-
poBaTb, 0000IIATh, JIeNaTh BHIBOJbI, BBINOJHATH TBOPUYECKHUE 3aJaHMsl, TPOBOJUTH IKCIIE-
PUMEHTBI, BHITOJIHSITH UCCIIETIOBAHUS.



Pabouast mporpaMMa MOKeT ObITh peaju30BaHa MPHU UCIOJIb30BAaHUU TPATULIMOHHOM
TEXHOJIOTUU OOY4YEHHUs, & TaKKe DJIEMEHTOB JIPYTUX COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTH, TaKMX KaK pa3HOYpPOBHEro OOy4yeHHs; MpOoOJIeMHOro oOydeHHs; 370po-
BbecOeperarone TeXHOJIOTUH; KeC TEXHOJIOTUH; TEXHOJOIrMh MIpoOIeMHO-
JUAIOTUYECKOT0 00Yy4EeHHs KaK CPECTBO MOBBIMICHUS 3()()EKTUBHOCTH ypOKa B paMKax
®I'OC, mpemycMoTpeHa peav3alus WHHOBAIMOHHBIX (JOPM M METOJOB OOyUYEHUS: Me-
TO/a TPOEKTOB, IU(D(EepEeHIINPOBAHHOTO KOHTPOJS 3HAHUM W yMEHUU, (POpMHUPOBAHKE
HaBBIKA CMBICJIIOBOTO YTEHUS, JIMYHOCTHO-OPUEHTMPOBAHHOIO  IoAxona. Peamusarnus
®I'OC nmocTpoeHa Ha CUCTEMHO-AESATENBHOCTHOM MOAXO0AE, KOTOpask MPEANOaraeT BKIO-
YeHue 00y4JaroNIMXCa B OCO3HAHHYIO U MPOYKTUBHYIO YYEOHYIO I€ATEIbHOCTD.

JIns OCylIEeCTBIEHUS JUYHOCTHO-OPUEHTHUPOBAHHOTO IIOAXOJA IPU BBISIBICHUU
YPOBHSI pa3BUTHUSL CTYACHTOB, C(POPMUPOBAHHOCTU JTUYHOCTHBIX KAYECTB MPEAYCMOTPEH
Pa3IMYHbIA KOHTPOJIb 3HAHUU: IIPEABAPUTEIbHBIN, TEKYIIUHN, IEPUOAUYECKUNA, UTOTOBBIN.
[Inanupyercs UCHOJIB30BAaHUE PA3IUMYHBIX METOAOB KOHTPOJIS 3HAHUM: YCTHBIM KOH-
TPOJb, HAOJIOIEHUE, TUIAKTUUECKUE UTPhl, TUAAKTHUYECKHE TECThI, IPAaKTUUYECKUE pabdo-
Thl, IUCbMEHHBIE TPOBEPKH, OTYETHI IO UTOTAM MPOCMOTPA BUAEOMATEpUaIoB. TeKyIui
KOHTPOJIb OyAET OCYIIECTBIATHCA IPU MOMOIIN IpaUUEeCKUX AUKTAHTOB, KOHTPOJIbHBIX
paboT, pasrajpiBaHUs KPOCCBOPAOB, YAMHBOPJOB, BHIOOPOYHOIO KOHTPOJIS, SKCHpPECC-
OMpoca, TPEHUPOBOYHON KOHTPOIBHON pabOThI, YTO SBISCTCS A(DPEKTUBHBIM CPEICTBOM
JUTSL TOCTHYKEHUS TIPEIMETHBIX U METANPEAMETHBIX PE3yJIbTATOB.

@®opMbl Y4eOHOM 1eATEJIbHOCTH

KomnnextuBHbIe, TpyNMoBble U UHAUBUAYAJIbHBIC, KOTOPHIE OTIUYAIOTCS MO CIOCOO0Y
OpraHu3alliy BBIOJTHEHUS yueOHBIX 3anmad. [Ipu rpynmoBoit dopme Bce obOyuaroiuecs
pemarT OJIMHAKOBBIC yueOHbIe 3a/auu. [Ipu KOJIJIEKTUBHON W MHIAUBUIYAIbHON (hopmax
y4eOHOM NesATeTbHOCTH WX y4eOHbIe 3a/1aun paznuyatorca. Haubomnee npoaBuHyTa — KOJI-
JeKTUBHAs (hopmMa opraHU3aAlUK YUYEOHOU JIeITebHOCTH, IPU KOTOPOU COJIepKaHue yueo-
HOTO Marepuaia Mo OMOJOTUU TepepactpenesseTcs MEXIy OO0y4YarolMMUCs, a WHIUBU-
nyanbHas paboTa coueraercsi ¢ paboTol B Mapax U TpyImIax; BHyTPU KOJJIEKTHUBA 00pasy-
€TCs HECKOJBKO TPYII CO CBOMMU TE€MaMM, METOJaMU pabOThl, YUCICHHOCThIO 00ydaro-
muxcs. Takas gopma opraHuzanuu yueOHOro 3aHatusi GOpMHUPYET U Pa3BUBAET HABBIKU
MOUTMHHOTO COTPYJHUYECTBa, KOMMYHHUKAIIMW, Pa3BUBAE€T yMEHHUSI CaMOOpraHu3alluw,
HaBBbIK pe(IICKCUU.

Pabora B rpynmnax MoeT ObITh OpraHM30BaHa Ha OCHOBAHWU PA3HBIX MOIXO/I0B.
['pynmbl BBIMOTHAIOT OJAMHAKOBOE 3aJaHue. Pe3yiabTaThl JOKIAABIBAET PYKOBOIAUTEIH
(axBapuyMHOE 00OCYKIEHHUE).
OpHa rpyrmna reHepupyeT uaeu, Apyrasi KpUTUKYET (MO3roBOM MITYpPM).
Kaxxnas rpynna BeITIOIHSAET CBOE 3aaHue. Pe3ynbraTel BCEM Trpynie JOKIAAbIBAET PYKO-
BOAUTEINb (OpUTaTHBIA METO.).
PykoBogutens B rpymime HeT. B xone oOcyxkaeHus: MpoucXoauT pa3BuThe uiaen. Kaxmapii
JIOJIKEH OBITh TOTOB BBICTYIIUTH U JIOJIOKHUTH PE3yJIbTATHI (TTOJIHIIOT).
[IpenonaBarenb 00y4aeT KOHCYIbTAaHTOB, KOHCYJbTAHThl 00YUYalOT YJIEHOB TPYMIIBLI (KOJI-
JIEKTUBHBIN CIIOCOO O0y4YEeHUS).
Kaxnasa rpynmna npopabatbiBaeT CBOM BONPOC, 3aT€M MPOUCXOTUT MEePEMENTMBAHUE TPYIII
U B3auMooOydeHue (metoa nuibl). HazBanHbie HopMbl yueOHOUM NESITEIHHOCTH CIIOCO0-
CTBYIOT (POPMHUPOBAHUIO METAMPEIMETHBIX PE3yJIbTATOB 00YUYEHUS — KOMMYHHUKATUBHBIX
U PETYJIATUBHBIX YMEHU.
IHoaxoabl kK 0TOOPY U CTPYKTYPUPOBAHHUIO CO/IEPKAHUSA



Ot60p conepkanusi yueOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE OCY-
MIECTBJIEH C MO3ULUNA KYJIBTYpPOCOOOPA3HOIO MOJX0/1a, B COOTBETCTBUM C KOTOPBIM 00Y-
Yaronuecss JOJKHBI OCBOWTH 3HAHWS M YMEHHS, 3HAYUMBIC I (DOPMHUPOBAHUS OOIICH
KYJIBTYPBI, OIPENEIISIONINE aIcKBAaTHOE MTOBEICHUE YEJIOBEKAa B OKPYKAIOWIEW TPUPOTHON
cpene, BOCTpeOOBaHHBIC B MIOBCETHEBHOM JKM3HU M TIPAKTUUIECKON nesTenbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUU 3aHUMAIOT DJIEMEHTBI COIEPKaHMs, KOTOPBIE CIIyKaT OCHO-
BOW 1711 POPMHUPOBAHUS TPECTABICHUNA O COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHE
MHpa ¥ [EHHOCTHBIX OPHEHTAIMSIX JUYHOCTH, CIOCOOCTBYIONUX T'yMaHU3AIUMA OMOJIOTH-
YeCKOro 00pa3oBaHUs.

CtpykTypupoBaHue  cojepKaHusi  ydyeOHOro  Marepuajlia B MporpaMme
no OWOJOTMM  OCYIIECTBIEHO C Y4€TOM MNPUOPUTETHOTO 3HAYEHUS  3HAHUU
00 OTJIMYMUTENBHBIX OCOOCHHOCTSX >KMBOWM MPUPOJbI, O €€ YpOBHEBOW OpraHu3aluu
U 9BOJIIOIIMH. B COOTBETCTBUU C 3TUM B CTPYKType ydueOHOro npeamera «buonorusy BbI-
JIEJIEHBI CIIEAYIOIINE COAEpKATENbHbIE TMHUN: «buonorus kak Hayka. MeToasl HayqYHOTO
no3HaHusm», «Kierka kak 6uonoruyeckas cucrema», «Opranu3m Kak OMOJIOTHYECKas CU-
creMa», «CucreMa 1 MHOTOOOpa3rue OPraHUuueCcKoOro Mupa», « IBOJIONUS KHUBON MPUPO-
JIbI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

O0beM 0011€00pa30BaTEILHOIO Y4EOHOI'0 IIpeaMeTa
U BUbI y4e0OHOH padoThlI:

Buj yueOHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 44

BT. U.:

1. OcHOBHOE cozepx)aHue 42

BT. U..

TeopeTudeckoe o0ydeHue 34
MIpaKTUIECKHUE 3aHATUS 1

CamocTosTenbHas pabora

2. IlpodeccroHanbHO OPUEHTUPOBAHHOE COCPIKAHNE I

BT. Y.:

TCOPCTUUCCKOC O6y‘{€HI/IC -

IIPAKTUYECKUE 3aHATHS 7*

IMpome:kyToUHast aTTecTalMs MO ceMecTpaM (2 cemecmp — ougphepenyuposar-
HbLUL 3a4em)




2. [lmanupyemble pe3yJbTaThl 0CBOEHHS 00111€00pa30BaTeIbHOI0 YueOHoro npeamera B coorBercTBrU ¢ PI'OC CIIO u
e1ocC COO

Koa n naumenoBanue
bopmupyemMbIx KoOMIIE-
TeHIUM

HJIaHI/IpyeMLIe PE3yJbTAaThl OCBOCHUA NIPEAMETA

.]II/I'-IHOCTHBIC, MeETalpeaAMETHDBIC

IIpenmeTHbIe

OK 01 Bsibupath crocoOsbr
peieHus 3agad npodeccuo-
HaJILHOH IEATEILHOCTH
MPUMEHHUTEIHHO K
Pa3IMIHBIM KOHTEKCTAM

JIM4HOCTHBIC PE3YIIBTATHI

B gactu TpyIoBOrO BOCIIUTAHUS:

- TOTOBHOCTh K TpPyAYy, OCO3HaHHME LEHHOCTH MacTepCTBa,
TPYJOIr00HUe;

-  TOTOBHOCTH K aKTHBHOM JE€ATEILHOCTH TEXHOJIOIHYECKON 1
COLMANIFHOM HATPABIICHHOCTH, CIOCOOHOCTh WHHITUMPOBATH,
TUTAHAPOBATh U CAMOCTOSATEIIHHO BBIMTOJHATH TaKyO JEATEIb-
HOCTb;

- HHTEpeC K Pa3NUYHBIM cdepaM MpodhecCHOHATEHON Ies-
TEIIBHOCTH.

MeranpeaMeTHbIe pe3yIbTaThl

OBJaseHue YHUBEPCAITBHBIMH YYECOHBIMH IT03HABATEIHLHBIMHU
NEUCTBUSAMU:

a) 6a30BBIC JIOTHYCCKHE JICHCTBU:

- CaMOCTOATEIbHO (HOPMYITHUPOBaTH W aKTyalU3UPOBATh
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYNICCTBEHHBIA MPHU3HAK MM OCHOBaHUS
JUTS. CPAaBHEHU S, KJIAaCCU(PHUKAIIMK U 0000IIEeHUS;

- ONpeAemsTh IENU NeATeNbHOCTH, 3aaBaTh MapaMeTphl U
KPUTEPUU UX JIOCTHKCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBa-
€MBIX SIBJICHUSX;

- BHOCHUTh KOPPEKTHBBI B JIEATEIHLHOCTh, OLICHUBATh COOTBET-
CTBUE PE3YJIbTATOB IIEJISIM, OICHUBATh PUCKH MOCIEACTBUI
JIeSITEIIbHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUN KU3HEH-
HBIX Ipo0IeM

0) 6a30BBIE HCCIIEIOBATENBCKHE ACHCTBUS:

- BJI3JICTh HaBBIKAMH yYEOHO-HCCIICIOBATEIBCKOW U MPOCKT-
HOWM JICSITETbHOCTH, HABBIKAMHU Pa3peIlieHuUs MpooieM;

- BBIABIIATH NMPUYHHHO-CIICACTBEHHBIC CBSI3H U aKTYaJIH3HPO-
BaTh 3a/1a4y, BBIJBHraTh THIIOTE3Y €€ PEIICHHS, HAXOIUTh ap-
TYMCHTBI ISl JIOKA3aTeIbCTBA CBOMX YTBEPXKICHHUM, 3a/1aBaTh
MapaMeTpPhbl U KPUTSPHH PEIICHHMS,

- aHAJM3UPOBaTh MOJYYCHHBIC B XOJE PCIICHUs 3a7add pe-
3yJIbTaThl, KPUTHYECKH OLICHUBATHL HUX JOCTOBEPHOCTD, MPO-
THO3WPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

- YMETh NEPSHOCUTh 3HAHUs B MM03HABATEIbHYIO U MpaKTHYe-

- chopMHpOBATh 3HAHUS O MECTE M PONU OMOIOTHUH B CHCTEME €CTECTBEHHBIX
HayK, B (GOpMUPOBAHMM COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MUPA, B
MMO3HAHUM 3aKOHOB MPHUPOIBI U PEUICHHH KU3HEHHO BAaXKHBIX COLUAIIBHO-
ITUYECKUX,  IKOHOMHYECKUX,

9KOJIOTUYECKHX MPOOJIEM YEJIOBEUECTBA, & TAKXKE B PELLICHUH BOIIPOCOB PaLlUO-
HaJIbHOTO

MIPUPOAOTIONBE30BAHNS; B (POPMUPOBAHUH IICHHOCTHOTO OTHOIICHHUS K MIPUPOJIE,
00IIIeCTBY, YEIIOBEKY; O BKJIAlle POCCHUCKHX M 3apyOeKHBIX YUEHBIX - OHOJIO-
TOB B pa3BUTHE OMONOTHH; (HYHKIIMOHAILHOW IPaMOTHOCTH YelloBeKa HAJIS pe-
HICHUS KU3HEHHBIX TIPO0IIeM,

- yMeTh BIaJeTh CHCTEMOM OMOIIOTHUECKHUX 3HAHUH, KOTOPas BKIIOYACT:
OCHOBOIIOJIATAl0IINe OMOJIOTHYECKHE TEPMHUHBI U TOHATUS (KHU3Hb, KIIETKA,
TKaHb, OPTaH, OpPraHu3M, BHJ, MOMYJISIIKA, DKOCUCTEMa, OMOIIEH03, buocdepa;
MeTaboJIM3M, TOMeOCTa3, KIICTOUYHBIH HIMMYHHUTET, OMOCHHTE3 Oeka, OUOoIoIIn-
Mepbl, AUCKPETHOCTb, CaMOPETYJIALUSA, CaMOBOCIIPOU3BEIEHHIE, HACJIEICTBEH-
HOCTb, HI3MEHYUBOCTH, SHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouornornyeckue Teopuu: kierouHas teopus T. IlIanna, M Illnetinena, P.
Bupxoga; knonansHo-cenekTnBHOTO nMMyHUTeTa [1. Dpnux, U.U. Meunnkosa,
XPOMOCOMHAsI TEOpHsl HacleACTBEHHOCTH 1. MopraHa, 3aKOH 3apOJBIIIEBOTO
cxopactia K. bapa, aBomtormonnast Teopust Y. JlapBuHa, cHHTETHYECKAs] TEOPUS
9BOJIIONINK, Teopusi aHTporiorene3a Y. JlapsuHa; Teopus OuoreorieHoza B.H.
Cyxkauépa; yuenus H.W. Basumnosa - o LleHTpax MHOr0o0Opa3usi 1 MpOUCXOXKIe-
HUSI KyJIbTYpHBIX pacTteHuii, A.H. CeBepuoBa - 0 myTsSX U HAIPaBICHUSIX 3BO-
moruu, B.W. Bepnajckoro - o 6uocdepe;

3aKOHBI (€JMHOOOPA3HsI TOTOMKOB IIEPBOTO MOKOJIEHHSI, pacIleIeHUs] IPU3Ha-
KOB, HE3aBHCHMOTO HACJIEIOBaHUS MNpu3HakoB [. MeHpens, CLEIUIEHHOTO
HaCJIeJOBaHUS MPU3HAKOB M HapyIlIEHUs cleruieHus reHoB T. Moprana; romo-
JIOTUYECKUX PAJIOB B HacieAcTBeHHOH mameHunBoctu H.U. BaBunosa, renetu-
gyeckoro paBHoBecus [x. Xapnu u B. Baitn6epra; 3aponsieBoro cxoacrsa K.
Bapa, 6norenerudeckoro 3akona 3. 'ekkerst, @. Mrosepa);

MPUHLHUIBL (YUCTOTHI TaMeT, KoMmiuieMeHTapHoe™); npaBuia (MuHumyma FO.
JInbuxa, FKOIOTUIECKON THUPaMUAbI Yrcel, OMOMAacChl U SHEPTHN);

runotes3sl (koauepBaTHoil A.W. Onapuna, nepsuyHoro o6ynboHa k. Xonaei-
Ha, Mukpochep C. Dokca, pudozuma T. Uek);

- chopMHUpOBATh YMEHHUSI PACKPHIBATH COJIEPKAHUE OCHOBOIIOJIATAIOIIUX OHO-
JIOTMYECKUX TEOpPUH M THUIOTE3: KJIETOYHOM, XPOMOCOMHOH, MyTallMOHHOH,
SBOJIIOLIMOHHOM, TPOMCXOXAECHUS JKU3HM M 4YellOBeKa; BIIAJICHUE CHUCTEMOM
3HaHUH 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMUS,




CKYIO 00JIACTH KU3HEACATEIBHOCTH;

- YMEeTb MHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00-
JIacTeit;

- BBIABHTATh HOBBIC WAEH, IIpEIaraTh OpUTHHAIBHEIE ITOIX0-
JIbl U peLICHUS;

CIOCOOHOCTh MX HCIIOJNIb30BAaHUS B MO3HABATEIbLHOW M COLIU-
aJbHOM TIPaKTUKE

HCTIONB3YEMBIX B OHOJIOTHYCCKUX UCCIECIOBAHUAX JKUBBIX OOBEKTOB U HKOCH-
cTeM (OMmHcaHWe, U3MEpeHHUe, NMPOBeJIcHHE HaOI0IeHUH); ClT0cOOaMHU BhISIBIIC-
HUS U OLCHKH aHTPOIIOT€HHBIX M3MEHEHHUH B IPUPOAE;
- chopMHpOBaTh YMEHHUS PACKPHIBATH OCHOBOIIOJIATAIONINE OMOIOTHYECKUE
3akoHbl U 3akoHoMepHOcTH (I. Mengensa, T. Moprana, H.1. BaBuioBa, 3.
Iekkens, @. Mromnepa, K. bapa), rpaHunpl UX IpUMEHUMOCTH K KHBBIM CH-
cTeMaw;
- YMETh BBIIEIITH CyIICCTBCHHBIC TIPU3HAKH:
CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U SYKAPUOT; OAHOKIETOUYHBIX U MHOTO-
KIJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOT€OIICHO30B, SKOCHCTEM B OHOC(hEpHI;
CTPOEHHSI OPTaHOB M CHCTEM OpPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKa; IMpO-
LIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIOMINX B OpraHU3Max PacTEeHUi, KUBOT-
HBIX U YEJIOBEKa;
OMOJIOTMYECKUX TPOIIECCOB: OOMEHa BemecTB (MeTaboMM3M), HHPOPMAIIUU |
MPEeBPAICHUS] YHEPTUH, OpOKEHUs, aBTOTPOGHOTO U TEeTEPOTPOPHOTrO THUIIOB
nuTaHusg, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, raMeToreHe3a, M-
OpmoreHe3a, HOCTIMOPHOHATIBHOTO PAa3BUTHSI, PA3MHOKEHISI, HHIHBHIYaJIEHO-
ro pa3BUTHA OpraHuM3Ma (OHTOTE€HE3a), B3aUMOJCHCTBUS TE€HOB, T'€TEPO3HCa;
JENCTBUI NCKYCCTBEHHOTO 0TOOpa, CTa0MIN3UPYIOIETO, ABMKYILETO U pa3phl-
BaIOIIETO €CTECTBEHHOTO OTOOPA; AJUIONATPUIECKOTO M CHMIATPHIECKOTO BHU-
JI000pa30BaHUs; BIUSIHUA ABMXKYIIUX CHJI SBOJIOIIUHM Ha TeHO(OH I MOy JISALNY;
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpelle OOMTaHUs, Yepe/JOBaHUs Harpasiie-
HUI1 HBOJIOINHN; KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B YKOCHCTEMAX;
- TpUOOPECTH OIBIT MPUMEHEHUSI OCHOBHBIX METOIOB HAayYHOTO ITO3HAHUS,
HCIIOJIb3YEMBIX B 6I/IOHOFI/II/I: Ha6J'IIO,Z[eHI/I${ 1 ONUCAHUA KUBBIX CUCTEM, IIPO-
OEeCCOB U ﬂBJ'IeHHfI; OpraHusanvuv 1 NpoOBCACHUA 6I/IOJ'IOI‘I/I‘1€CKOFO 9KCIICPUMCH-
Ta, BBIIBIDKEHHS THUIOTE3, BELSIBISTH 3aBUCHMOCTH MEXKIY HCCICTyEeMBIMH Be-
JUYUHAMH, OOBSACHITH MOJyYCHHBIE Pe3yJIbTaThl U (JOPMYINPOBATH BHIBOJBI C
UCIIOJIb30BAHUEM HAYUHBIX IIOHATHM, TEOPUH U 3aKOHOB;
= C(l)OpMI/IpOBaTI) YMEHUSA BbIACIIATH CYIIECTBCHHBIC IPU3HAKU BHUPYCOB,
KJICTOK MIPOKAPUOT U DYKAPUOT; OJHOKIETOUYHBIX 1 MHOTOKJICTOUHBIX OpraHU3-
MOB, BHJIOB, OMOTEOIICHO30B M 3KOCHCTEM; OCOOEHHOCTH IPOIECCOB OOMEHa
BEIICCTB ¥ TPEBPAIICHHUS HEPTUU B KiIETKe, POTOCHHTE3a, TUIACTHYECKOrO U
SHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MHUTO3a, Mei03a, OILIOIOTBOPCHUS,
Pa3BUTHA U Pa3SMHOXKCHU, UHAUBUAYAJIbHOI'O Pa3BUTHUA OpraHnu3mMa (OHTOFGHC—
3a), OOpbOBI 3a CyIIeCTBOBaHHWE, ECTECTBEHHOIO OTOOpa, BHUI000pa3oBaHUA,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpeie OOUTAHMUS, BIUSHIS KOMIIO-
HECHTOB 3KOCUCTEM, aHTPOIIOTI'CHHBIX W3MEHEHHI B DKOCHCTEMaX CBOEH MECTHO-
CTH, KpYTOBOPOTA BEUIECTB U MPEBPAIICHHE YHEPTUU B bruocdepe;
c(OpPMUPOBATH YMEHUSI IPAMEHSThH MOJTyYCeHHBIC 3HAHUS U OOBSICHEHUS OHO-
JOTHYECKUX TMPOIECCOB U SBICHUM, AJISI TIPHHATHS MPAKTUICCKUX PELICHUH B
MIOBCETHEBHOM JKU3HHM C IEJIbI0 oOecriedeHust 0€30MIaCHOCTH CBOETO 3I0POBBS U
3IIOPOBBSI OKPYKAIOIIUX JIFO/ICH, COOIIOICHHS 30POBOr0 00pasa XKH3HH, HOPM
rPaMOTHOT'O MOBEACHUS] B OKPYXKAIOIIEH MPUPOIHON cpejie; MOHUMaHue Heo0-




XO/IMMOCTH HWCIIOIb30BAaHUS JOCTIDKEHHUH COBpEMEHHOW OHOJIOrMH M OHOTeX-
HOJIOTHIl JJIs PalMOHAILHOTO MPHPOIOINOIb30BAHUS, YMEHHE HCIIOJIb30BATh
COOTBETCTBYIOLIME apI'yMEHThI, OMOJOrHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY
JUISL JIOKa3aTeNbCTBAa POJICTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHYECKHX TPYIIIL;
B3aMMOCBSI3M OPraHM3MOB M CpeIbl OOWTaHMs; €JMHCTBA UYEJIOBEYECKHX pac;
HEOOXOMMOCTH 3I0POBOTO 00pa3a }KU3HU, COXPAHECHUS pa3HOOOpasus BUIOB U
9KOCHCTEM, KaK YCJIOBHUS COCYILECTBOBAHMS ITPUPO/IBI U YEIIOBEUECTRA;

- copMHpOBaTh YMEHUS pemaTh OMOIOTHYECKUE 3aJa4H, COCTaBISATh T€HOTH-
MUYECKUE CXEMbI CKPEIUBAHHS JJIs Pa3HbIX TUIIOB HACJIEIOBAHMUS IPU3HAKOB Y
OpraHMu3MOB, COCTABIISITh CXEMbI [IEPEHOCA BELIECTB M SHEPTHH B 3KOCHUCTEMAX
(Uenmu THUTaHWSA, MUIICBBIE CETH), BBIABIATH MPUYMHHO-CICICTBEHHBIC CBSI3H
MEX/Ty HCCIelyeMbIMH OMOJIOTHYECKUMH 00BbEKTaMH, POLIeCCaMy M SIBIICHUS-
MH; JIeJ1aTh BBIBOJIBI U MPOTHO3bI HA OCHOBAHHH ITOJYYEHHBIX PE3YJIbTATOB;

- copMHpOBaTHL YMEHHSA KPUTHUYECKH OIICHWBATH WH(POPMALHIO OHOJIOTHYe-
CKOTO COZIepKaHHs1, BKITIOYAIOIIYIO [ICEBJOHAYYHbIe 3HAHNUS U3 PA3IMYHBIX HC-
TOYHUKOB (CpeICTBA MacCOBOW MH(OPMAIUH, HAYYHO-MOMYJISIPHbIC MaTepHa-
JIbI); MHTEPIPETHPOBATh ITHYECKUE ACIIEKTHI COBPEMEHHBIX HCCIIEAOBAHHH B
OnoJoruK, MeAUIHE, OUOTEXHOJIOTUH;

- paccMaTpuBaTh TJIOOAJbHBIE HKOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(OpMHUPOBATh MO OTHOILICHUIO K HUM COOCTBEHHYIO MMO3MIHIO, YMEHHE OLICHH-
BaTh ITUYECKUE ACTIEKTHI COBPEMEHHBIX

HCCIIeJIOBaHUM B 00JaCTH OMOTEXHOJIOTHMU M T€HETHYECKUX TEXHOJOTH (KIIo-
HUPOBAHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAMPABICHHOE W3MECHEHUE Te-
HOMA U CO3[JaHHE TPAHCTEHHBIX OPTaHU3MOB);

- chopMHUpOBaTh YMEHHUs CO3[aBaTh COOCTBEHHbIC MHUCHMEHHBIC U YCTHBIC
cOoO0OIIIeHNsI Ha OCHOBE OMOJIOTHUECKON MH(POpMAIMU U3 HECKOJIBKUX UCTOYHU-
KOB, TPAMOTHO UCIIOJIb30BATh MOHITHUIHBIN anmapaTr OUOIOTHH;

- yMeTh BBIIBHraTh T'MIIOTE3bI, IPOBEPATh UX IKCIIEPUMEHTAIBHBIMHU CpEll-
cTBaMH, (OPMYIHUPYs LENb HCCICIOBAHUS, AHAIN3UPOBATH IOIYUYECHHBIE pe-
3YyJbTAaThl U ACJIaTh BHIBObI;

MPUHUMATH y4acTHe B HAy4YHO-HUCCIICAOBATEIbCKOM paboTe M0 OHOIOruH, KO-
JJOTUM W MCIUIUHEC, HpOBOZ[HMOfI Ha 6a3e IIKOJIbHBIX HAaYYHBIX 06]J_IBCTB u
nyOJIMYHO TIPEICTABIATH MOJYUCHHBIC PE3YJbTaThl Ha YYEHHUCCKHX KOH(e-
PEHIMAX Pa3HOTO YPOBHS;

OK 02 Hcnonw3oBaTh co-
BPEMEHHBIE CpEJICTBA TIOMC-
Ka, aHaIW3a W MHTEpIIpeTa-
IUd  MHQOpPMAIMU, W WH-
(hopManMOHHBIE TEXHOJIOTHH

JUISL  BBIMONHEHHUS 3334
npodecCHOHANBHON  Jes-
TEIBLHOCTH

JIn4HOCTHBIE PE3YIIBTATHI

B o0nacTy IeHHOCTH HAYYHOTO MO3HAHMS:

- cpOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH WM OOIIECTBEHHOMH
MIPaKTUKH, OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp, CIOCOOCTBYIO-
LIEr0 OCO3HAHMIO CBOET0 MECTA B IOJIHUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATENILCKON KYJIbTYPbI
KaK CpEACTBAa B3aMMOJECHCTBHUA MEXAY JIIOABMU U IIO3HAHUSA
MHpa;

- OCO3HaHME LICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh

JIMYHOCTHBIE PE3yIBTATHI

B o0macTy IEeHHOCTH HAYYHOTO TIO3HAHMS:

- copMUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JTHAJIO-
re KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOECTO MECTAa B MOJHKYJIBTYPHOM
MHpE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M UHTATENBCKON KYJIBTYpPHl KaK CpelCTBA
B3aMMOJICHCTBHS MEKAY JIFOABMU U TO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH HAay4YHOH JESTENbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
IIPOEKTHYIO U UCCIIE0BATENbCKYIO IEATEIbHOCTh MHAMBUAYAJIBHO U B TPYIIIE;




OCYHIECTBJISATh NPOEKTHYI0 W MCCIEJOBATEIbCKYIO EATENb-
HOCTb WHAWBUIYAJIBHO U B TPYIIIIE;

MeranpeaMeTHBIE pe3yIbTaThI

ORyajicHue YHHUBEPCAIGHBIME yYSOHBIMH ITO3HABATEIHHBIMU
JIEHCTBUSAMM:

paboTa ¢ HHpOpManuen:

- BJIQJICTh HAaBBIKAMH IIOMy4YCHUS HH(OOPMALNU U3 HUCTOUHH-
KOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYILIECTBISATH IMOUCK,
aHaJM3, CHUCTEMATH3AIlMI0 W WHTEPIIPETAINIO WH(POPMAINH
Pa3IMYHBIX BUAOB U (POPM IPEACTABICHHUS;

- CO37aBaTh TEKCTHI B PA3IMUHBIX (OpMaTax C yIeTOM Ha3zHa-
YeHUsT MH(OpPMAIMK M LEICBOW ayJUTOPUH, BHIOMpAs OITH-
MaJIbHYIO (OpMY TIPEACTABICHHUS ¥ BU3YaIH3AIINH;

- OIICHHWBATh TOCTOBEPHOCTH, JISTUTHMHOCTh MH(OpManny, ee
COOTBETCTBHE MIPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

- WUCIOJB30BaTh CPEACTBA MH(MOPMAIIMOHHBIX U KOMMYHHKA-
IIUOHHBIX TEXHOJIOTHH B PEIICHNN KOTHUTHBHBIX, KOMMYHHKA-
TUBHBIX M OPTaHU3AIMOHHEIX 3a7a4 ¢ COOM0AeHueM TpeOoBa-
HUH DPrOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTUEHBI, PeCypCo-
cOepexeHus, MPaBOBBIX U STHUYECKUX HOPM, HOpM HH(poOpMa-
IMOHHON 0€30I1aCHOCTH;

BIIAJIETh HABBIKAMU PACIIO3HABAHUS W 3aIUTHl HUH(OpPMAIIHH,
HH()OPMAIIMOHHON 06€30aCHOCTH JINYHOCTH

MertanpeMeTHBIE Pe3yIbTaThI

OgnazieHue yHUBEPCATbHBIMUA YISOHBIMH TIO3HABATEIBHBIMHU JCHCTBHSIMU:
pabota ¢ uHpopMaIHen:

- BJIQJIETh HABBIKAMU IMOJIYYEHHUS HH(OPMAIUU U3 UCTOYHMKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIEHO OCYILECTBILIT ITOKCK, aHAJHM3, CUCTEMATU3AIHI0 U HHTEpPIpe-
TaIM0 HH()OPMAIIMK Pa3InIHBIX BUAOB B (OPM IPEACTABICHUS;

- CO037aBaTh TEKCTHI B PA3JUYHBIX (OpPMATax C yU4eTOM Ha3HAYCHUS WHPOpMa-
UM U [EJIeBOH ayJUTOPHH, BRIOUPAs ONTHMAIBHYIO (GOpPMY TPEACTABICHUS U
BH3YaITU3aIllH;

- OIICHUBATh JTOCTOBEPHOCTH, JETUTUMHOCTh MH(OPMAIHH, €€ COOTBETCTBHUE
MIPABOBBIM U MOPATBLHO-3THIECKUM HOPMaM;

- HCIIOJIB30BaTh CPEACTBA HH(OOPMAMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIO-
THid B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIIMOHHBIX 337139
¢ coOJroieHneM TpeOOBaHUIN APrOHOMHKH, TEXHHKH 0€30MacHOCTH, TUTHUCHBI,
pecypcocOepeKeHnst, IPABOBbIX W STHYECKUX HOPM, HOPM HH()OPMAIMOHHON
0e30I1acHOCTH;

BJIAaCTh HABBIKAMH PACIO3HABAHWSA M 3aIIUTHl MH(MOPMAIIUH, HH(OOPMAIHOH-
HOM 0€30IMacHOCTH JINYHOCTH

OK 04 D¢odextuBHO B3am-
MOJICHCTBOBAaTh U PabOTATh
B KOJUIEKTHBE U KOMaHJIe

JIngHOCTHBIE pE3ynbTaTHI

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMo-
ONPEJIECICHUIO;

-OBJIQJICHHUE HABBIKAMH YYeOHO-HCCIIEAOBATEIILCKOM, MPOCKT-
HOU U COIMAILHOM NCATCILHOCTH;
MeramnpeaMeTHbIE pe3yIbTaThl
OsgnaneHue YHUBEPCATbHBIMU
NEUCTBUSIMMU:

COBMECTHas JIeSITEIbHOCTD:

- TOHMMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M
WHUBUy alTbHOW pa0OTHI;

MIPUHUMATH 1IEJT COBMECTHOM AESITEIbHOCTH, OPTaHU30BHIBATh
Y KOOPAWHHUPOBATH JEHCTBUS 10 €€ JOCTUKEHHUIO: COCTaBIISTh
IJIaH ACUCTBUHN, pacpeesaTh POJIM ¢ YYETOM MHEHUHN y4acT-
HUKOB 00CYKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJMHHPOBATh M BBINIOJIHATE PabOTy B YCIOBHSAX peallb-
HOTO, BUPTYaJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

- OCYIIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IOBEJCHUE B
Pa3IMYHBIX CHUTYAIUsX, MPOSBIATHL TBOPYSCTBO M BOOOpaxke-
HHE, OBITH HHULIMATUBHEIM

OBnasieHue YHUBEPCAIbHBIMU PErYJSITHBHBIMU JCHCTBUSIMHU:

KOMMYHHWKAaTUBHBIMH

JlnuHOCTHBIE PE3yNBTATHI

TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;
-OBJIaJICHUE HaBBIKAMH Y4EeOHO-HCCIIEIOBATEIHCKON, MTPOSKTHON U COLMAIbHON
JIeITeTLHOCTH,

MetanpeaMeTHbIe pe3yJIbTaThl

OBJ'Ia}Z[eHI/Ie YHI/IBepCEUH)HI:IMI/I KOMMYHI/IKaTI/IBHI)IMI/I )Z[GI‘/‘ICTBI/U[MI/I:

COBMECTHAs JIeITEIHLHOCTD:

- TOHMMATh W UCIOIB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHIYyAILHON
paboTsr;

HpI/IHI/IMaTB e COBMGCTHOﬁ JACATCIIBHOCTH, OpFaHI/BOBI:»IBaTI: n KOOpJII/IHI/Ipo—
BaTh JICUCTBUS MO €€ JOCTHKEHHUIO: COCTABIIATH IJIaH JICUCTBUH, PACHIPEAEIISITh
pPOJH ¢ y4eTOM MHCHMI yYaCTHHKOB OOCY)XKIAaTh Pe3yJbTaThl COBMECTHOU pa-
0OTEHI;

- KOOPIMHHUPOBATH M BBIOIHATH PadOTy B YCIOBUSIX PEaIbHOT0, BUPTYaAJIHHO-
0 ¥ KOMOMHUPOBAHHOTO B3aWMOICHCTBYS;

- OCYILUECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3IMYHBIX CUTYa-
ousax, HpOHBJ’IHTb TBOp‘{€CTBO u B006pa)KeHI/Ie, 6LITI> HUHHUIIUATUBHbBIM
OBnajicHNEe YHUBEPCAIBHBIMH PETYJISITUBHBIMU JICHCTBUASMH:

MIPUHATHE Ce0s ¥ IPYTUX JIFOACH:

- IPUHUMATh MOTHBBI U apryMEHTHI IPYTUX JIIOJEH NPH aHAIN3E PE3yIbTaTOB
JIeSITeTbHOCTH,
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MPUHATHE ce0s U APYTUX JIOCH:

- NPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX JIIOJEH Mpu aHa-
JIH3€ PE3yNbTaTOB JESTEILHOCTH;

- MPHU3HABATh CBOE IPABO ¥ MPABO APYTHX JIFOACH HA OMINOKH;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C IMO3UIUH APYroro
4yeJIoBeKa

- MPHU3HABATh CBOE IIPABO M IPABO APYTHX JIO/AEH HA OMNOKH;
pa3BUBaTh CLIOCOOHOCTh MOHUMATh MUP C MO3ULUH JPYTOro YeloBeKa

OK 07. CogelictBOBaTh CO-
XPaHEHHIO OKpY>Karoei
cpenbl,  pecypcocbepexe-
HUIO, IPUMEHATh 3HAHHSA 00
WU3MEHEHUM KJIMMAaTa, IPHH-
IUIBl OEPEXITMBOIO TPOU3-
BozCTBa, 3(P(PEKTUBHO JeH-
CTBOBaTh B YPE3BBIYANHBIX
CUTYyaIHUsIX

JlngHOCTHBIE pE3yNbTaThHI

B 061acTH SKOIOTHYECKOTO BOCITUTAHMS:

- c(hopMHPOBAHHOCTH IKOJOTUIECKON KyIbTYpPhI, TOHIMAaHHE

BIMSHUSL COIMAFHO-KOHOMHYECKUX TPOIECCOB HA COCTOSI-

HUE TIPUPOJHON U COMATIBHOM Cpesibl, 0CO3HAHKE III00aTBHO-

ro XapakTepa 3KOJOTHYECKUX MPoOIieM;

- ITUIAHUPOBAHHE U OCYIIECTBJICHHE ACHUCTBUI B OKpYXKaro-

e cpefe Ha OCHOBE 3HAHUS IENieH YCTOWYHWBOTO Pa3BUTHS

YeJI0BCUYECTBA,

MeranpeaMeTHbIe pe3yIbTaThl:

aKTHBHOE HETPUSITHE NEHCTBUN, MPUHOCSIINX BPEI OKpYKa-

01IeH cpefe;

- yYMEHHE TPOTHO3MPOBATH HEOJIArONPUATHBIC BKOJOTHYC-

CKHE€ TOCJICACTBUSA NPEANPUHUMAEMBIX JEHCTBUH, MPeaoT-

BpaIiarh Mx;

- pacmmpeHue

HaIpaBJICHHOCTH;
OBJIaJICHHE HAaBBIKAMU Y4YeOHO-MCCIIE0BATENLCKOM, Mpo-

€KTHOU U COITMAIILHON NeITEILHOCTH

OIIbITa JCATCIIBHOCTH 9KOJIOTHYECKOH

- BJAIETh CHCTEMOW 3HAHMI 00 OCHOBHBIX METO/IaX HAYYHOTO TIO3HAHMS, HC-
MOJIb3YEMBIX B OMOJIOTHYECKUX UCCICOBAHHIX KUBBIX O0HEKTOB M SKOCUCTEM
(omucanue, u3MepeHne, MpoBeAeHNE HAOIIOIEHHI); ClIOCOOaMHU BBISIBICHUS U
OLICHKH aHTPOIIOTCHHBIX N3MEHEHHUH B TIPHPOIC;

- YMETb BBIABIATH OTIIMYHUTENBHEIEC TPU3HAKY KUBBIX CHCTEM, B TOM YHCIIE
rpuOOB, pacTeHHH, )KUBOTHBIX U YeJIOBEKa; IPUCIOCOOIEHHOCT BUIOB K Cpe/e
obuTaHus, abMOTHYECKUX U OMOTUYECKHX KOMIOHEHTOB SKOCHCTEM, B3aUMO-
CBsI3€il OpPraHM3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX N3MEHEHHUH B DKOCHCTE-
Max CBOEil MECTHOCTH;

YMETb BBIICIISATH CYILECTBEHHBIC IPH3HAKN OMOJIOTMYECKHUX HPOLIECCOB: 0OMe-
Ha BelecTB (MeTaboJn3M), HHGOPMAITUK U TIPEBPALCHHS SHEPTHH, OPOKCHHS,
aBTOTPO(HOrO U TeTepOTPO(GHOTO THITOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE-
3a, MHTO033a, Mel03a,

raMeToreHe3a, ’MOprUorene3a, MoCTIMOPHOHAFHOTO Pa3BUTHS, PAa3MHOKCHUS,
WHAWBUIYaJIHHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aUMOICHCTBHS T€HOB,
reTepos3uca; AeHCTBUI HCKYCCTBEHHOIO 0TOOPa, CTAOUIM3UPYIOIIETO, IBIKY-
IIETO ¥ Pa3pBIBAIOIIETO €CTECTBEHHOTO 0TOOPA; aJUTIOMATPHYECKOTO M CHMITAT-
PHYECKOTO BHI000Pa30BaHMS; BIMSHIS IBIKYIIUX CHII SBOJIOIMN HA TE€HO-
(hoHI Oy JISIIMY; IPUCIIOCOO0JIEHHOCTH OPTraHU3MOB K Cpejie 00uTaHus, yepe-
JOBaHUA HaHpaBJ’IeHI/Iﬁ OBOJIIOIMHU; KPYT'OBOPOTa BEIICCTB U MMOTOKA OHEPIrUu B
IKOCHCTEMaX

IK 1.1.

IIpoBonuts cOopoUHbIe
oIepalry Mepes CBapKou ¢
HCIOJIb30BAHUEM KOHCTPYK-
TOPCKOH, TPOU3BOACTBEHHO-
TEXHOJIOTHYECKOM U HOPMa-
THBHOM JOKYMEHTALIUU

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U Ca-
MOOIIPEJIENICHUIO; - OBIIAJICHUE HABBIKAMHU YUEOHO-

HCCIIEIOBATENbCKOM, MPOEKTHOW U COLUAIBHON NesITeNb-
HOCTH;

- IPUHUMATh LIEJTU COBMECTHOM NS TENbHOCTH, OPTraHU30-
BbIBaTh U KOOPJWHHUPOBATH ACHCTBUA MO €€ JTOCTHKEHUIO:
COCTaBIIATh IUIaH ACUCTBUM, pacIpenensiTh POJIH C Y4ETOM
MHEHUN

YYaCTHHKOB O00CYKJaTh pPe3yIbTaThl COBMECTHON pabOThHI

- KOOPJAMHUPOBATh W BHIMOJHATH PabOTy B YCIOBHSX pe-
AIBHOTO, BUPTYAIBHOTO W KOMOWHHPOBAHHOTO B3aMMOJCH-
CTBHS,

- OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B
Pa3IMYHBIX CUTyalUsX, MPOSIBISITH TBOPUECTBO M BOOOpaske-
HHUEC, 6LITB NHUIUATUBHBIM

- chopMupoBaTH YMEHUSI CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE;

- TOTOBUTH COOOIIIEHHsI HA OCHOBE OMOJIOTHUYECKOW HH(POPMAIIUN M3 HECKOIIb-
KHX ICTOYHUKOB, TPAMOTHO MCIIONB30BATh MOHATHHHBIN armapaT OHOIIOTHH;

- YMETh BBIBUTaTh THIOTE3bI, IPOBEPATH X IKCIIEPUMEHTAILHBIMU CPEJICTBA-
MU, GopMyIHUPYS 1IeNb UCCIIeI0OBaHMS, aHATU3UPOBATH MOJIyYeHHBIE Pe3ybTa-
ThI U I€TIaTh BBIBOBI.
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3. Conep:xanue 001me00pa3oBaTeIbHOI0 yueOHOI0 nmpeamera

Tema 1. buonorus kak HayKa

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMH U JPY-
MMM €CTECTBEHHBIMH HayKamH, (punocopuel, STUKOW, ICTETUKONW U mpaBoM. Ponb 6uo-
joruv B pOpMUPOBAaHUYU COBPEMEHHOW HayYHOU KapTUHBI Mupa. CucteMa OMOIOTHIECKIX
HayK.

Metoabl TO3HAHUS KUBOUW TIPUPOIbI (HAOIOICHUE, SKCIIEPUMEHT, OMMCAHUE, U3ME-
peHue, kiaccupukaius, MoJIeIMPOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

Tema 2. )KuBble cUCTEMBI U NX OpPTaHU3aLINS

Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeAMET U3ydeHus Ouosjoruu. OTIuyue xKu-
BBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CBoiicTBa OMOCUCTEM M UX pazHOOOpaszue. Y POBHU OpraHU3alui OMOCUCTEM: MOJIe-
KYJISIDHBIN, KJIETOYHBINA, TKAHEBBIM, OPTaHU3MEHHBIM, IOMYJISIIIUOHHO-BUIOBOM, 3KOCH-
CTEMHBIN (OMOTEOIEHOTHYECKHH ), OMOChEPHBIN.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XuMnuecKkuil cOCTaB U CTPOECHUE KIIETKH

XUMHYECKHM COCTAaB KIIETKH. XHUMHYECKHE BJIEMEHTBI: MAaKpPOAJIEMEHTBI, MUKPO-
aneMeHThl. Boja 1 MuHEpaibHbIE BEIECTBA.

DyHKIMY BOJIbI U MUHEPAJbHBIX BEIIECTB B KieTke. [loanep:kanre 0CMOTHYECKOTO
Oastanca.

benku. CoctaB u cTpoeHue 0eakoB. AMUHOKHUCIOTH — MOHOMEPHI OenkoB. Hezame-
HUMBIE U 3aMEHHUMbICE AMHUHOKHUCIIOThl. AMUHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYpBI
O€JIKOBOM MOJIEKYJIbI (IIepBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS CTPYKTYpA).
XHUMHUYECKHE CBOICTBA OeNKoB. buonornueckue GyHKIMN OSIKOB.

depmeHThl — OWoNorHyYeckue Katanuzatopel. CTpoeHHe (QepMeHTa: aKTHUBHBIM
1eHTp, cyocrpaTtHas cnenuuanocts. Kopepmentsl. Butamunbl. Otanunst GepMeHTOB OT
HEOPTraHUYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MOHOCaxapusl (TJIHOK03a, prbo3a U 1e30Kcupudo03a), qucaxapuisl (ca-
Xapo3a, JIaKT03a) W Tojucaxapuibl (Kpaxmaj, TJIUKOTeH, 1e/UI0j03a). buomornueckue
(yHKUIMU yTIE€BOAOB.

Jlunuasl: Tpurauuepuasl, Gochomunubl, crepouasl. I'uapoduibHo-ruapodhoOHbIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE YTI€BOIOB, OEIKOB U JIUIH]IOB
KaK UCTOYHUKOB DHEPTUH.

Hyxnennosele xkucnorel: JJHK u PHK. Hykneornasl — MOHOMEpB! HYKIEHMHOBBIX
kucioT. Ctpoenue u ¢ynkuuu JIHK. Crpoenune n ¢pynkiuu PHK. Buast PHK. AT®:
CTpoeHUe U QYHKIIHUH.

[wuTosiorus — Hayka o kierke. KierouHast Teopusi — mpuMep B3aUMOAECHCTBUS UIEH
1 (haKTOB B HAYYHOM TO3HAHUU. METOIbI H3yUEeHHUSI KIICTKH.

Knerka kak memoctHas >kuBasi cuctema. OOmue TpU3HAKA KIETOK: 3aMKHYTas
Hapy>kHas MmemOpana, Mmosekysbl JIHK kak renernueckuii anmapar, cucrema cuHTe3a 0er-
Ka.

Tunel KIETOK: syKapuoTHuecKas W Mpokapuotuyeckas. OCoOEHHOCTH CTPOCHHUS
npokapuoTudeckor kietku. Knerounas crenka Oaktepuil. CTpoeHUE 3yKapUOTUYECKOU
kJ1eTKH. OCHOBHBIE OTIUYMS PACTUTENBLHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYphl KIJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC,
ux ¢Gyskiuu. Ilrazmarnueckas memOpana, e€ cBoidctBa W (pyHkumu. llurommazma
u e€ opranouasl. OnHomeMmOpanubie opranou sl kinetku: JIIC, anmapat 'onpmxu, Tu3o0-
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combl. [ToryaBTOHOMHBIE OpraHOUABI KJIETKH: MUTOXOHIPUH, IUTacTUABL. [IponucxoxaeHue
MUTOXOHApUNA U mactul. Bunel mnactun. HememOpaHnHble opraHou/ibl KJIETKUA: puboCco-
MBI, KJIETOYHBII LEHTpP, HEHTPUOJIH, PECHUYKH, KIYTUKU. DYHKIIMU OPTraHOUJ0B KIIETKHU.
Bxurouenus.

Anpo — perynsTopHbIi LeHTp KiIeTku. CTpoeHue sAapa: siaepHas 000J04Ka, Kapro-
IJ1a3Ma, XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

Tema 4. )KuzHenesTenbHOCTh KIETKU

OOmen BemiecTB, WIM MeTa0OIM3M. AccUMIIANNS (TUTACTHYECKUH  OOMEH)
U TUCCUMWIIALMS (SHEPTeTUYECKHil 0OMEH) — JBE CTOPOHBI €IMHOIO Ipollecca MeTado-
nu3Ma. Posb 3aKOHOB cOXpaHeHHUs BEIIeCTB U SHEPTUU B TIOHUMAaHUU METa00JIU3Ma.

Tumnbl oOMeHa BemecTB: aBTOTPOdHBIM M rerepoTpodHbid. Ponbs (epmenToB
B OOMEHE BEIIECTB U MPEBPAICHUN SHEPTHH B KIIETKE.

®otocunre3. CeeroBas u TemMHOBas (a3bl porocuHTe3a. Peakuuu QorocuHTtesa.
O¢ddexTuBHOCTD (PoTOCHMHTE3a. 3JHAUEHHE (POTOCHUHTE3a I KM3HU Ha 3emuie. BnusHue
YCJIOBHM cpenbl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS! €T0 MPOYKTUBHOCTU Y KYJIBTYp-
HBIX PaCTCHUM.

XeMocuHTE3. XeMOCUHTE3UPYIONNE OaKTepuu. 3HaUEHUE XEMOCUHTE3a JIJI KU3HU
Ha 3emie.

OHepreTnueckuii oOMeH B KieTke. PaciuenyieHue BelecTB, BbIIEICHUE
U aKKyMyJUpPOBAaHHE SHEPIUU B KJIETKE. DTambl HEPreTudeckoro oOmeHa. I['nmkomnus.
bpoxenue m ero Buapl. KnciopoaHoe OKHCIIEHHE, WINM KJIETOYHOE AbIxaHue. OKHUCIIH-
TenbHOe PochopunrpoBanue. IPGHEKTUBHOCTH FHEPTETHUECKOTO OOMEHa.

Peakiuun matpuunoro cunresa. ['enernueckas uHpopmanus u JHK. Peanmzarus
reHeTHYeCKON nHpopManuu B kieTke. [ eHeTrndeckuit Ko 1 ero cBoicTBa. TpaHCKPUTIITUS
— matpuuHbii cuHTe3 PHK. Tpancasius — 6mocunTes 6enka. Dtansl TpaHciasanuu. Koau-
poBaHue aMUHOKHUCIOT. Poibk pubocoM B OMocuHTE3€e OeKa.

Heknerounsle QopMbl KU3HM — BUPYCHl. MCTOpUST OTKPBITHS BHUPYCOB
(.. NBanoBckuit). OCOOEHHOCTH CTPOCHMS U KU3HEHHBIN IIUKI BUPYCOB. bakTepuoda-
ru. bone3Hu pacTeHuil, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIC BHpycaMu. Bupyc nMmMyHO-
nedurura yenoreka (BMY) — Bo3oyautens CIIN/la. OOpatHast TpaHCKpUMIIUs, peBepTas3a
u uHTerpasa. [Ipodunaktruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

Tema S. PazmHOXeHNE U MHIAUBUYAJIbHOE PA3BUTHE OPraHU3MOB

KieTouHblil LUK, WM KU3HEHHBIA UK Ki1eTku. MaTepdaza u murtos. Ilpouecchl,
nportekatonue B nHtepdase. Permkamnus — peakius marpuadoro cunre3a JJIHK. Crpoe-
HUE XpOMOCOM. XPOMOCOMHBIA HA0Op — KapuOTHUN. [[UTIIIOUTHBIN U TarIOUIHBIA XPOMO-
comHbIe HaOOpbl. XpoMatuasl. [{uTonorudeckne OCHOBBI PA3MHOXKEHUS U WHIUBUTYaJTb-
HOT'O pa3BUTHSI OPTaHU3MOB.

Henenne knetkn — muto3. Ctaguu muto3a. [Ipoueccel, nmpoucxoasuiye Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOJIOrMYeCKnii CMBICT MUTO3A.

[Iporpammupyemasi rTubGeIb KISTKH — aromnTo3.

@DopMbI pa3sMHOKEHHST OpPraHU3MOB: Oecriojioe W 1mojoBoe. Bunabl Oecrnonoro pas-
MHOXXEHHUS: JIeJIEHuEe HaJBOE, MOYKOBAHUE OJIHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHuE,
BET€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KJIIOHMPOBAHHUE OPraHW3MOB, €T0 3HAUCHUE
JUISL CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Cragumu meito3a. [Iponeccsl, npoucxoasime Ha craausx Meio3a. [losene-
HHE XpoMocoM B merno3se. Kpoccunrosep. bruosornyecknii CMbICH U 3HaYEHUE MEWO03a.
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["amerorenes — npouecc 00pa3oBaHuUs MMOJIOBBIX KJIETOK y )KMBOTHBIX. [TostoBBIE Ke-
JIe3bl: CEMEHHUKHU U SMYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK — IaMeT (crep-
MaTO30U/I, SHIEKIeTKa) — CiepMaTorene3 u ooreHes. OcoOEHHOCTH CTPOCHUS AULIEKIETOK
u cnepmaTto3on1oB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHOEe pa3BUTHE (OHTOreHE3). DMOpPHUOHAIBHOE pa3BUTHE (IMOpHOTeE-
He3). DTarnbl YSMOPUOHATILHOTO Pa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX: APOOJICHHUE, TacTpy-
nsiust, opraorenes. [loctamOpuonansHoe pa3BuTue. THUITBI TOCTIMOPUOHATBHOTO Pa3BU-
TUSL: TIpAMOE, HenpsiMoe (TMYrHOYHOE). Binsinue cpenbl Ha pa3BUTHE OPraHU3MOB, (pak-
TOPBI, CHIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOCTBA.

Poct n passutne pacrennii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJNM Pa3BUTHS.

Tema 6. HaciencTBeHHOCTh M M3MEHYMBOCTH OPTaHU3MOB

IIpenver m 3agauu reHeTuku. Mcropus pasBuTUs TeHETUKU. Posib muTOJIOrMU
¥ SMOPHOJIOTUN B CTAHOBJICHUM T€HETHKHU. BKiaa poccuiickux U 3apyOeKHBIX YUEHBIX B
pa3BUTHE T€HETUKU. MeTo/bl TeHEeTUKHU (THOPUI0IOTrMUECKUN, [IMTOIT€HETUYECKH, MoJie-
KyJsipHO-reHeTH4YecKui). OCHOBHbIE TEHETHUUECKHUE MOHATUA. |'eHeThyeckass CUMBOJIMKA,
HCIIONb3yEMas B CXEMAaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HacCJIe0BaHUs IPU3HAKOB, ycTaHOBIEeHHBIE . Mennenem. Mono-
rMOpUIHOE CKpeUuIMBaHue. 3aKOH eInHO000pasusi THOpUI0B MepBOro nokojaeHus. [Ipasuio
JOMUHHPOBaHMS. 3aKOH pACIIECIUIEHUS NpU3HaKoB. ['mmore3a uuctorsl ramer. [lonHoe n
HETIOJIHOE JOMUHUPOBAHHUE.

JurnbpuaHoe ckpemmBaHue. 3aKOH HE3aBUCUMOTO Hacjel0BaHus Npu3HakoB. L{u-
TOT€HETUYECKHE OCHOBBI JTUTMOPUAHOTO CKpeUIMBaHUs. AHAIM3UPYIOIIEEe CKpElMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEUIUBAHUS AJIsl OTIPEIENICHUS] TEHOTHUIIa OCOOM.

CuerienHoe HacnefoBaHue Tmpu3zHakoB. Pabota T. Moprana mo cremieHHOMY
HACJIEOBAHUIO T€HOB. HapyleHue cuensieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEpPa.

XpOMOCOMHAasi TEOpUSI HACJIIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

['enerrka nosia. XpoOMOCOMHOE OIpPEAEIICHHUE 0J1a. AyTOCOMBI U MOJOBBIE XPOMO-
coMbl. [ OMOraMeTHble M TeTeEpOraMeTHbIe OpraHn3Mbl. HaciienoBanne mpu3HAaKoB, CLEN-
JIEHHBIX C MOJIOM.

N3meHunBOCTh. BUBI H3MEHUNBOCTH: HEHACIEACTBEHHAS U HAclIeACTBEHHAsA. Pomb
Cpelibl B HEHACJIEICTBEHHOW U3MEHYMBOCTH. XapaKTepUCTUKA MOAU(PUKALMOHHON U3MEH-
YUBOCTH. BapmannoHHBIN psin ¥ BapuanoHHas kpuBas. Hopma peakuuun npusnaka. Ko-
JMYECTBEHHBIE M KAUECTBEHHbIE NMPU3HAKU U UX HOpMa peakuuu. CBoilcTBa MoauUKaIlM-
OHHOM U3MEHYMBOCTH.

HacnencTBenHasi, i reHOTUNHYECKast, U3MEHYUBOCTh. KoMOMHATHBHAS HU3MEHUU-
BOCTh. Meli03 1 TI0JIOBO# MPOIECC — OCHOBAa KOMOWHATUBHOW M3MEHYUBOCTH. MyTaIloH-
Hasi U3MeH4YMBOCTh. Knaccudukaius MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. Ya-
CTOTa M NpUYUHBI MyTauui. MyTtareHHble (QakTOpbl. 3aKOH TOMOJIOTHYECKHX PSAIOB B
HacyeacTBeHHOM n3MmeHunBocty H.M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetuka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/bI T€HETHKN YEJIOBEKA:
IeHEAJIOTUYECKHUI, OJM3HELOBBIM, LUTOT€HETUYECKUM, OMOXMMMUYECKUN, MOJIEKYJISIPHO-
reHeTudeckuii. COBpeMEHHOE OIPEIEIICHUE TEHOTHUIIA: ITIOJIHOTEHOMHOE CEKBEHUPOBAaHHUE,
IreHOTUIIMPOBaHUE, B TOM uucie ¢ nomoiupto [I1{P-ananu3a. HacnencteeHHsle 3a0oseBa-
HUS 4YE€JIOBEKa: T€HHblE 00JIe3HH, OOJIE3HU C HACIEICTBEHHOH MpeapacnoioKEHHOCTHIO,
XpoMocoMHble Oosie3HH. ComaTHyecKue U reHeparuBHble MyTalMd. CTBOJIOBBIE KIIETKH.
[Tpunumne! 310poBOrO 00pas3a KU3HU, AUATHOCTUKU, MPO(YUIAKTUKHA U JICYCHHS] TeHETH-
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yeckux Oosie3Hel. MeauKo-TeHEeTHUeCKOe KOHCYJbTUPOBAaHUE. 3HAUEHHE METUIIMHCKOU
IE€HETUKHU B MPEAOTBPAILEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YeI0BEKa.

Tema 7. Cenexmust opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

Cenekuus Kak HayKa M MpoIecc. 3apoXKACHUE CEEKIMU U JOMECTUKAIUs. YUeHHE
H./. BaBwioBa 0 LEHTpaxX NPOUCXOXKIEHUS W MHOTO00pa3us KyJbTYPHBIX PacCTEHUHU.
LleHTpBI MPOUCXOKACHHS TOMAITHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOAbl CeJNeKUUH. MacCOBbIM W WHIWBHUIYAIbHBIA OTOOPBI
B CEJICKIIMU PACTEHUH U )KUBOTHBIX. OlIEHKa 3KCTEphepa. BIM3KOpOICTBEHHOE CKpellIBa-
Hue — uHOpuauHr. Yuctas nunusa. CkpeluBaHue YHCTHIX JUHUM. ['eTeposuc, wnm ru-
Opunnas cuna. HepoacTBeHHoe ckpeluBanue — ayTOpuauHr. OTaanéunas rudpuan3anus
u e€ ycrexu. VICKyCCTBEHHBI MYTAareHe3 W IMOJIYYEeHHE MOJUIUIONA0B. JloCTHXKEHus ce-
JIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTAaHU3MOB.

BHOTEXHOJIOTHS KaK OTpacib MPOU3BOJCTBA. | €HHAs MH)KEHEpUs. DTallbl CO3/1aHMUs
pexomOunanTHOM JIHK u Tpancrennsix opranuzmoB. Knetounas unxenepusi. Knerounsie
KyJIbTYpbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHui. KioHnpoBaHuE BBICOKOIIPOIYK-
TUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKUE U ITUYECKHUE MPOOIEMBI.
I'MO — reHeTn4ecku MOAUPUIIUPOBAHHBIE OPTAHU3MBI.

Tema 8. DBoIOIIMOHHASA OMOJIOTUI

[Ipennocpulki BO3ZHHUKHOBEHHMS JBOJIIOLMOHHON TEOPUU. DBOJIOLMOHHAS TEOPUS U
e€ MecTo B OMosoruu. BinsHue 3BOIIOIIMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CuzerenscTBa 3BOMONMM. [laneoHTONIOrMYECKHE: TTOCIEN0BATEIBHOCTD IOSIBIIE-
HUS BUJIOB B TTAJICOHTOJIOTMYECKOM JIETONUCH, IepexoiHble (opMbl. buoreorpadpuueckue:
CXOJICTBO U pazinuue ¢payH u GJop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHYecKre: CXOACTBA U Pa3inyusi SMOPUOHOB pa3HbIX BUIOB MO3BOHOY-
HbIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTWYHBIE, PYAUMEHTapHbIC
Oprasbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHYECKHE: CXOJACTBO MEXaHU3MOB Hacliel-
CTBEHHOCTH M OCHOBHBIX META0OJUYECKUX MyTEN Yy BCEX OPTaHU3MOB.

OBomonnoHHas teopuss Y. J{apBuna. [Ipennocbuiku BO3HUKHOBEHUS AapBUHUA3MA.
JIBMKyIlM€E CUIIBI 3BOJIOLUMK BUAOB 1O JlapBUHY (M30BITOYHOE Pa3MHOXKEHHE IpPHU Orpa-
HUYEHHOCTH PECYpPCOB, HEOMpEAeEHHAs U3MEHUYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE, €CTe-
CTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JIBrokytue cvitbl ((haKTOphl) SBOJIONUH BUIAOB B MPUpojie. MyTaIllMOHHBIN MPOIIECC
¥ KOMOMHATHBHAs W3MEHUMBOCTH. [lonmynsiuonHble BoJIHBI U Aperd reHoB. M3omsmus u
MHUTpaLHs.

EctecTBenHbIil 0TO0Op — HampaBstomuil hakTop BOTOIUH. DOPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3Bodronuu. [Ipumepsl mpucmo-
coOyieHnii y opranu3MoB. ApoMop(ho3bl U UANO-aAANTaLUH.

Bun u Bugoob6pazoBanue. Kpurepuu Buga. OcHoBHBIE (HhOpMBI BUI00OpPA30BaAHUS:
reorpauyeckoe, 3K0JIOTUYECKOe.

MakpoaBosorusi. @opMbl SBONIOLUU: (PuileTUYECKasi, TUBEPreHTHAsl, KOHBEPTeHT-
Hasi, napayenbHas. HeoOpaTtuMocTh 3BOIIONUN.

[IpoucxoxeHne OT HeCNEeNUaIN3UPOBaHHbIX NpeaKkoB. [Iporpeccupyromas cnenu-
anuzanus. AJanTuBHas paguanus.

Tema 9. Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIE
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JloHay4HbI€ MPEACTABICHUS O 3apOXKIACHUU KU3HU. HaydHble rTHIIOTE3bI BOBHUKHO-
BEHUS JKU3HU Ha 3emuie: abMOreHe3 U MaHcnepMust. XUMHUYecKasi 3BOTIONUSA. AOMOTEHHbBIN
CUHTE3 OPraHWYECKHX BEIIECTB U3 HEOPTaHMUYECKHX. DKCIEPUMEHTAIBHOE MOATBEPXKe-
HUE XUMHUYECKOW »BoMtoNMH. HauvanbHble 3Tambl OMOJIOTMYECKOM 3BOJIIONMU. | 'Hmoresa
PHK-mupa. ®opmupoBanre MeOpaHHBIX CTPYKTYp M BOSHUKHOBEHHE MPOTOKIETKH. [lep-
BbI€ KJIETKU U KX 3BotOLHsI. DOpMUpPOBaHKE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3utne xu3HuM Ha 3emiie mo 3paM U nepuogaM. Karapxeil. Apxeiickas
U npoTepo3oiickas 3pbl. [laneo3olickas spa u e€ nepuoabl: KeMOPUNUCKUN, OpJIOBUKCKUH,
CUJIypUMCKHN, TEBOHCKUW, KAMEHHOYTOJIBHBIN, IIEPMCKHUH.

Me3030HCKas 3pa U €€ MEPUObl: TPUACOBBIN, FOPCKUN, MEITOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MajeOreHOBbIN, HEOT€HOBbBINM, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMAaTa U reoJornueckux npoueccoB. OCHOBHBIE 3Tallbl HBOJIO-
[[UU PACTUTEJILHOTO U KUBOTHOTO MHUpa. ApoMopd03bl y pacTeHUi U >kUBOTHBIX. [losBiie-
HUE, PaCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucteMa OPraHMYECcKOro MuUpa Kak OTpa)xeHue 3BoJrouuu. OCHOBHBIE CUCTEMATH-
YEeCKHE TPYIIIbI OPraHU3MOB.

OBoJIIOIMS  YelNoBeKa. AHTpOIOJOTMs Kak Hayka. Pa3Buthe mnpencraBieHUR
O IPOUCXOXKJIEHUU 4eroBeka. Metoabl u3ydeHus aHTpornorenesa. CxoacTBa U pazinyus
YeJI0BEKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKa.

JBrxymme cuibl ((akTopel) aHTponorenesa. HacneacTBeHHass HM3MEHYMBOCTh
U eCTeCTBEHHBIH 0TOOp. OOIIeCTBEHHBINM 00pa3 >KW3HU, WU3TOTOBICHHE OPYAHWM Tpyla,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaUU W BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPATONUTEKHU, UenoBek yme-
nbiid, YenoBek npsaMoxondimui, YenoBek HeaHAepTalIbCKu, HemoBek pa3ymubiii. Haxon-
KU UCKOIMAEMBbIX OCTATKOB, BpEMs CYIIIECTBOBAaHMUSI, 00JIACTh PaCIPOCTPAHEHHUS, O0BEM To-
JIOBHOT'O MO3ra, 00pa3 >KM3HHU, OPYIUsL.

Uenoseueckne packl. OCHOBHBbIE OOJBIIME pPAChl: €BPOIEOUAHAs (EBpasHiickas),
HErpo-aBCTpaIonAHAas (IKBATOpHAIbHAS), MOHTOJIOMIHAS (a3HaTCKO-aMepHuKaHcKas). Uep-
ThI IPUCTIOCOOJIEHHOCTH MPECTABUTEINEH YEIOBEUECKHUX Pac K YCIOBUSIM CYILIECTBOBAHHUS.
EnuncTBO uenoBeueckux pac. Kputuka pacusma.

Tema 10. Oprann3msl 1 OKpy>Karolasi cpeaa

DKOJIOTHs KaK Hayka. 3aJadyd U pa3fesbl 3KOJOTHH. MeTonbl 3KOJIOTHYECKUX HC-
CJEA0BaHUN. DKOJIOTUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs, BHYT-
pUOPTraHU3MEHHAsI.

Okonoruueckue (pakropsl. Kmaccudukamms sxomorndecknx (HakTopoB: abuoThde-
CKkhe, OuoTHYeCcKHMe ¥ aHTpomoreHHble. JleWcTBHE  JKOJOTUYECKHX  (HaKTOpPOB
Ha OPTaHU3MBI.

AOGuoTtndeckue (GaxTopbl: CBET, TeMIlepaTypa, BIaxxHOCTh. Dotonepuoauszm. [Ipu-
CIIOCOOJICHHST OPTraHU3MOB K JIEWCTBHUIO a0MOTHYECKHX (DaKTOPOB. bruosnorndeckue puTMel.

buotnueckue ¢dakTopel. Bumbl OMOTHYECKMX B3aUMOJCUCTBHUI: KOHKYPEHIIHS,
XUITHUYECTBO, cUMOM03 U ero ¢opmel. [lapasutusm, koonepaius, MyTyaau3M, KOMMEH-
canu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMMEHCAIN3M, HEUTpaIUu3M. 3HaueHue Ouo-
TUYECKUX B3aMMOJIEUCTBUM JIJIs1 CYILIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJOTUYECKUE XAaPAKTEPUCTUKHU NONYJAUMU. OCHOBHBIE MOKA3aTENN MOIYJISLINN:
YUCJIEHHOCTh, IJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. JluHamuka
YUCJIEHHOCTH MOMYJISINUU U €€ PETYJIALIUS.

Tema 11. CooO1iecTBa U IKOJIOTUIECKUE CUCTEMBI.
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CooOmiectBo opranu3MoB — OuoneHo3. CTpyKTypsl OuolleHO3a: BUIOBas, MpoO-
CTpaHCTBEHHas1, Tpoduueckas (nuiueBas). Bunbi-noMmunantel. CBsi3u B OMOLIEHO3E.

DKoJIoTHYeCKre CUCTEMBI (9KocucTeMbl). [lorsTHE 00 3KOCHCTEME M OMOTEOTICHO3E.
OyHKIMOHANBHBIE KOMIOHEHTBl SKOCHUCTEMBI: MPOIYLEHTHI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopoT BeliecTB u MOTOK SHEPTUHU B IKOcUcTeMe. Tpoduueckue (MHUILEBLIE) YPOBHU
skocucteMbl. [lumieBsle nenu u cetn. OCHOBHBIE MOKAa3aTeIM 3KOCHCTEMBI: OMoMacca,
MPOIYKLHS. DKOJIOTHYECKUE MUPAMUIbL: MPOAYKIMH, YACIEHHOCTH, OnomMacchl. CBOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETYIIsIIus, pazButue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCHCTEMBI 03€p M pPEK. DKOCHCTEMa XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTPONOreHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTemMbl. buomoruue-
CKO€ U XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢pakTop ycroitunBocT skocucteM. CoxpaHeHue ouonoruye-
CKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B.U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa Ouochepsi.
XKupoe BemectBo U ero pyHkuun. OcodeHHocTH Onocdepsl Kak riI00abHON SKOCUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBsA3b B Ouocdepe.

KpyroBopoTsI BeliecTB u OMOT€OXUMHUYECKUE IUKITBI JIEMEHTOB (yTIepoaa, a30Ta).
3oHabHOCTH OMOcdephl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3eMian. AHTpoNoreHHble u3MeHenust B onocdepe. ['no-
OaibHBIE YKOJIOTUYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHME NpUPOJbl U denoBeuecTBa. CoxpaHeHHe Onopa3HOoOpasus Kak
OCHOBa ycToHunBocTU Onocdeprl. OCHOBA pallMOHAIBHOIO YIIPABJICHUS IPUPOIHBIMU pe-
CypcaMH U UX HCTIoNb30BaHKe. JlOCTHKEHNs OMOJIOTUU U OXpaHa MPUPOIbL.
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4. TemaTuuyeckuil MJI1aH 00111€00pPa30BaATEILHOI0 Y4€OHOI0 MIpeaMeTa

TemaTnueckunii raH
OVII.08 buosnorus (6a30BbIii ypOBEHbB)

Ha 2025 — 2026 yueOHbIi roj

I'pynma 1-6
[Tpodeccus: 15.01.05 Crapiuk (pydHOM U YAaCTUYHO MEXaHW3UPOBAHHOMN CBapKHU
(HaTIaBKM)
Makcn- Oobsi3aTennbHas yueOHAs HATPY3Ka
Ne H MaJIbHas Brea- B TOM Y1HCJIe
o/ anMeHOBaHMe pa3JejioB U TeM yaebnas YAMT. BCEro } a6 o
cam. 3aHATHIA : p- K/p
Harpyska pae. pa6. | 3aH-s
Pazpen 1
Kiaerka - cTpyKTYpPHO-QYHKIIMOHAIbHAS 17/2* 17/2* 2
€IMHUIIA JKUBOTO
Tewma 1.1 bruonorus kak Hayka 2 2
Tema 1.2 JKuBble cUCTEeMBl U MX OpTraHH3a- 5 2
s
Tema 1.3 Xumuueckuil coctaB U CTPOCHUE 8 8
KIIETKH
Tema 1.4 XKuzHenesarelbHOCTD KIETKU 5/2* 5/2* 2
Paznen 2
pae 7I1% 7I1% 1
Tpoenne 1 QyHKIHMU OPraHU3Ma
Tema 2.1 PazMHOXEHHE U WHANBUAYAIHHOE 5 2
pa3BUTHE OPraHU3MOB
Tema 2.2 HacnencTBeHHOCTh M HM3MEHYH- 31 31 1
BOCTh OpPTraHM3MOB
Tema 2.3 .Cenexuusi oprann3MoB. OCHOBBI 5 5
OMOTEXHOJIOTUU
Pa3zpen 3 4 4 1
Teopus 3B0JIIOLNH
Tema 3.1 DBoustoninoHHast GHOJIOTHUS 2 2
Tema 3.2 Bo3HUKHOBEHHE U pa3BUTHE KU3- 5 2 1
HHU Ha 3emiie
Pasnex 4 14/4* 14/4* 4
JKoJiorus
Tewma 4.1 Opranu3mbl U OKpYIKaroIias cpeja 4/2* 4/2* 2
Tema 4.2 CoobmecrtBa U 3KOIOTHUECKHE 10/2% 10/2% 2
CUCTEMBI
JAuddepenuupoBannblii 3aueT 2 2
HTtoro 44/7* 44/7* 8
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5. TemaTnueckoe MJIAHMPOBaHHeE 00111€00PA30BATEIBLHOI0 Y4eOHOro npeamera «buogorus»

HaumenoBanue pasgenos | Coaep:kanue yueOHOro MatepuaJa, jaboparopunie padorsl m npak- | Oobem | Koabl popmupyeMbIX 001uX U
U TeM THYeCKHe 3aHATHS, KOHTPOJIbHbIe Pa00Thl, BHEAYAUTOPHASI CAMOCTOSI- | 4acoB | MNpodeccHOHATbHBIX KOMIIETEH-
TeJIbHasi padoTa CTY/IeHTOB umii
1 2 3 4
Paznen 1
Knerka - crTpykTypHO- 17/2%
(pyHKIMOHAILHAA  eIHu-
HMIIA )KMBOT'0
Tema 1.1. Coaep:xaHue y4eOGHOro MaTepuasia 2
Buosiorua kak Hayka buonorus xak Hayka 1 OK 01. OK 02. OK 04. OK 07.
MeToabl ucciIeI0BaHMs B OMOJIOTUH 1
Tema 1.2. Coaep:xaHue y4eOHOro MaTepuaJia 2

JKuBble cucteMbl U HX op-

JKuBble cucTeMbl Kak npeaAMET U3YUCHU OMOIOTHH.

OK 01. OK 02. OK 04.

raHu3anus CpoiicTBa OMOCUCTEM M HMX pa3HOOOpaszue. YPOBHU OpraHU3aluu OHOCH- 1
cTeM 1
Coaep:xanue yueOHOro MaTepuaJia 8
Metoap! uuronoruu. Kierounas reopus 1 OK 01. OK 02. OK 04.
Tema 1.3 XHUMHUYECKUH COCTAB KIIETKH 1
T VYrneBoas! ¥ munuAbl. VIX posib B )KU3HEAEATEIBHOCTH KIETKH 1
Xumnueckuii  coctaB  # | CtpoeHue OenkoB. @yHkiun 6enkoB. Kiaccudukanus 6emkos. 1
HyxnenHoBble KUCIOTBHI U UX POJb B KU3HEAEATEIBHOCTH KiIeTKH. ATD u 1
CTPOEHHE KIIETKH
JpyTrHe OpraHM4ecKHe BELIECTBA. 1
CrpoeHue 1 pyHKIMH KIETKU 2
Conep:xanue y4e0HOro MaTepuaja 5/2*
OOMeH BeleCcTB U MpEeBpalleHue YHEPTUH B KIIETKE. OK 01. OK 02. OK 04.
HexkneTounsie (opMbl )KU3HH — BUPYCHI 1
IIpakTnyeckoe 3ansaTue Nel 1
Tema 1.4. JXusnenesrenn- N
HOCTE KIICTKI Bnusinue 6axkTepuil 1 BUPYCOB Ha OPraHU3M CBapIIUKa
IIpakTnyeckoe 3ansiTue Ne2 1* OK 01. OK 02. OK 04. OK 07.
Baknunanus kak npoduiakTika HHPEKIMOHHBIX 3a00JIeBaHUN /115t 1* [K1.1
CBapIIMKa
Ob6o0marwmas padora no paszpeany Nel «Knerka - cTpykTypHO- 1
(YHKIMOHATIbHASI €IMHUIIA )KUBOTO»
Pasnen 2
Ctpoenne n GpyHKIMHU 7/1*

OpraHusma
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Tema 2.1 Conep:kaHue y4eOHOT0 MaTepHuaJia 2
Pa3smMHoxeHue 1 HHIUBU- JKU3HEeHHEIN IUKIT KIIETKHA 1 OK 01. OK 02. OK 04.
IyaJlbHOE pa3BUTHE Opra- PazMHOXeHHME U HHIUBUIYaTbHOE Pa3BUTHE OPTaHU3MOB 1
HU3MOB
Tema 2.2 Coaeprxanue yueOHOro MaTepuaJia 3/1*
HaCJIel[.CTBeHHOCTB _— OCHOBBI y4Y€HUsI HACIEACTBEHHOCTH U U3MEHYHUBOCTH 2 OK 01. OK 02. OK 04.
IIpakTnueckoe 3ansaTue Ne3 * OK 01. OK 02. OK 04. OK 07.
MEHYHMBOCTh OPraHU3MOB 1
du3nyeckass akKTUBHOCTb M 3JTOPOBHE CBapIIIMKA [IK 1.1
Tema 2.3 Coaep:xxanue y4eOHOro MaTepuaJia 2
Cenexuust OpraHu3MoB. Cenekius opraHu3MOB 1 OK 01. OK 02. OK 04.
OcHOBBI OMOTEXHOJIOTUH OcHOBBI OMOTEXHOJIOTUH 1
Pazgen 3 4
Teopus 3BoIOLUH
Tema 3.1 Coaep:xanue yueOHOro MaTepuaJia 2
’ Pa3Butne sBomononHoro yuenus Y. Jlapsuna 1 OK 01. OK 02. OK 04.
OBOJIIOIMOHHAs OMOJIOTHUS
Bun u ero kpurepuu 1
Tema 3.2 Coaep:xxanue yueOHOro MaTepuaJia 2
Bo3HukHOBEHME U pa3BU- DBoJIOMS YeI0BeKa. AHTPOIIOJIOTHS KaK HayKa 1 OK 01. OK 02. OK 04.
THE )XKU3HU Ha 3emile IIpakTHyeckoe 3anaTHE Ned 1
DBOJIOIMS OPraHUYECKOro Myupa Ha 3emiie
Paznen 4 14/4%
JKOJIOTHUS
Conepxanue y4e0HOro MaTepuaja 4/2
DKoJorus Kak Hayka. DKOJOIMUYECKOe MHUPOBO33PEHHE COBPEMEHHOIO 4Ye- OK 01. OK 02. OK 04. OK 07.
Tema 4.1 JTOBCKa. . . 1
Tunbl 5K0JIOTMYECKUX B3aUMOACHCTBUN OK 01. OK 02. OK 04. OK 07.
OpranuzMbl U OKpyXKaro- 1
s cpenia IIpakTnyeckoe 3ansaTue NeS 1% K 1.1
Bnustaue sxonormgeckux (GakTopoB Ha 3A0POBBE CBAPIINKA 1%
IIpakTnyeckoe 3ansaTue Ne6
BnusiHue 3arpsi3HEHHOCTH BO3/yXa Ha 3/I0POBhE CBAPIINKA
Copep:xanue yueOHOr0 MaTepUaa 10/2*
XapakTepucTrKa U TMHAMMKA TOMYJIALIHAN. 1 OK 01. OK 02. OK 04. OK 07.
Tema 4.2 CtpykTypa cooOIiecTsa. 1
[uI€eBLIE LENH. 1
CooOmiecTBa 1 dKOJIOTHYE-
DKOJIOTHYeCKHe TUPAMUJIBI. 1
CKHE CUCTEMBbI
DKoJoru4eckasi CyKueccusl. 1
Bbuocdepa u ee crpykrypa. 1
I'mobanpHBIC SKOTOTHYECKHE MTPOOIIeMBbI Orochephl. 1
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Bnusaue conmanbHO-3KONOTHYECKHX (DAaKTOPOB HA 3JI0POBHE UEIOBEKA
IIpakTnyeckoe 3ansaTue Ne7

Bo3zaeiicTBre cBapodHBIX pabOT Ha SKOCUCTEMBI 1* OK 01. OK 02. OK 04. OK 07.
IIpakTnyeckoe 3ansaTue Ne§ 1* [IK1.1
[Ipodeccuonanphplie 3a001€BaHus CBapIIUKa

IIpome:kyTounas arrectauus B Bujae Aud¢epeHIMPOBAHHOIO 3a4éTa 2
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6. TpeOoBaHusi K yCJIOBHSIM peajin3aliuy NMpenoaaBanus 001meo0pa3zoBaTeJbHOr0
Y4eOHOro npeamMera

Crnenuaju3upoBaHHasi MeOelb U CHCTEMbI XpaHEeHUS
OcHoBHOe 000pyn0BaHMe
1. Cmon nabopamophwiii 0eMOHCMPAYUOHHBLU (C PAKOBUHOU, NOOBOOKOU U OMEEOeHU-
emM 800bl, CAHMEXHUKOLL, IIEeKMPUYECKUMU DO3ZEMKAMU, A8MOMAMAMU A8APUTIHO20
OMKIIOUeHUs] MOKa)
2. Cmon yyeHuueckuil 1a60pamopHulil, pe2yiupyemvitl no 8blcome
3. Cmyn yuenuueckuii nOBOPOMHDBIU, pe2yiupyemblil N0 8blCOme

OcHoBHOE//I0TIOJIHMTEIbHOE BAPUATHBHOE 000py10BaHHE
1. Jlabopamopuwiii ocmposhoti cmojt (08yXCMOPOHHULL, C 3AUWUNMHBIM, XUMOCTOUKUM U
MepMOCMOUKUM NOKPLIMUEM, HAOCMONbEM, C NOOCEEMKOU U INEKMPULECKUMU PO-
3emKaAMU, NOOBOOKOU U OmMeedeHuUemM 600bl, U CAHMEXHUKOU
2. Cmyn 1a60pamopHulil NOBOPOMHDLU, pe2yiupyemvlil o gvlcome (K 1aO0pamopHoMy
OCMPOBHOMY CMOILY)

Texnuueckue cpeacrsa

JlonoJIHUTEIbHOE BAPUATHBHOE 000PYy/10BaHUE

1. Inanwemnolil Komnvromep (MUYEH3UOHHOE NPOSPAMMHOE obecnedenue, 00pazo6a-

MenbHblll KOHMEHM, CUCmeMA 3auumsl Om 8pe00HOCHOU UHdopMayuu)
JleMOHCTpaIHOHHOE 000PYI0BaAHNE U TPUOOPBI
OcHoBHOe 000pyn0OBaHME
1. Komnnexm 1asicuvix npenapamos 0emMoHCmpayuoHHbIl

2. Komnnexm ecepbapues demoncmpayouHwii

3. Komnnexm xonnexyuii 0eMOHCMPAYUOHHDL

4. ugposoti mukpockon OUHOKYIAPHBLI (C Kamepoli)

5. Hugposas sudeoxamepa ons pabomsi ¢ onmuuecKumMu npubopamu yughposast
6. Muxpockon demorncmpayuoHHblil
7. Mukpockon demoncmpayuouHsiil

JlonoJTHUTEIbHOE BAPUATHBHOE 000PYy/10BaHHE
1. Ilpubop onsa demoncmpayuu 600HbIX CEBOUCE NOUELL
2. Ilpubop ona oemoncmpayuu 8cacvl8anusi 800vl KOPHAMU
3. Ilpubop ona obHapyceHUst ObIXamenbHO20 2a3000MeHA Y PACMEHUL U HCUBOMHBIX
4. Bbunokio

JlaGopaTopHO-TeXHOJI0THYECKOe 000pyA0BaHMe (J1abopaTOpHOE 000PYyI0BaHUE, IPH-
0opbl, HA0OPHI I IKCHIEPUMEHTA, HHCTPYMEHTHI)

OcHoBHOe 000pynOBaHME

Lugposas nabopamopus no buonozuu 013 yuumens
llanouxka cmexnsanuas

3asicum npobupouHwiil

Jlooicka Ons corcueanus eeujecma

Cnupmogka nabopamopHas

LImamue ona npobupox

ouhkhwnE
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14,
15.
16.

Boponka nabopamopnuas

Konba xonuuecxas/kpyenooonmas
IIpobupka

Cmaxan

Cmynka ¢apgoposas ¢ necmuxom

. Hununop mephuwiii
. Komnnexm muxponpenapamog no anamomuu, b6omaHuxe, 300102uu, ooweu 6uoo-

euu
Lughposas nabopamopus no buonozuu Ons yueHuxa
Mukpockon wKobHbIL ¢ NOOCBEMKOU
Lugposoti muxpockon

OcHoBHOE//I0TIOJIHUTEIbHOE BAPUATHBHOE 000Py10BaHHE

1. KomnvromepusuposarHuili KOMNIEKC 015 NPOBEOeHUs. OeMOHCMPAYUOHHBIX U 1ab0pa-
MOPHBIX pabom no OUOI02UU, IKOIO2UU, eCIMECBO3HANUS]

I[OIIOJIHHTCJ]I)HOC BapHaTHBHO€ 060py)101;aHne

©CoNokwNE

Jlyna npenaposanvras

Cmexio npeomemmoe

Cmexi0 nokpogroe

LlImamue-60Kc 015 npeoMemubiX CmeKol
Habop ons npenapuposanus

Jlomok ons pazodamounoeo mamepuana
Yaweuxa 01151 GbINAPUBAHUSL
Cmexnsaunbiil )1aKoH ¢ NUNEMKOU
Yawxka [lempu

10.Cmoaukx no0vemHo-no8OPOMHUbILIL ¢ HECKOILKUMU NIOCKOCTAMU
11.7Ipomwisanka

12.1lInamenv

13.1lImamueé demoHcmpayuonHwiil

14.Tucens

15. 1 unybr mueenvuvle

16.2nekmponaumka

17.Komnnexm smuxkemox

18. Qunvbmp Oymasricuwiii

Moaean, MyJIsiKH, aNMJIHKAIUH
OcHoBHOe 000py10BaHHE
Komnnexm mooeneti-annauxayuti 0eMoHCMpPayuoHHblU
Komnnexm anamomuueckux mooeneii 0eMOHCMPAYUOHHDBILL
Habop naneonmonozuueckux mynsoicetl
Komnnexm 6omanuueckux mooenei 0eMOHCMPAYUOHHBLIL
Komnnexm 300102uueckux mooenei 0eMOHCMPAYUOHHbILI
Komnnexm mynsoiceti demoncmpayuonmwiii

ok owdE

JlonoIHUTEIbHOE BADUATHBHOE 000pYy/A0BaHue
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Crenem uenosexka

Topc uenosexa pazbophwiii

Komnnexm mooeneti

Komnnexm ckenemog pasiuynvix K1acco8 #CUGOMHbIX
Tabauywl perveguvle

agbrwhE

JleMOHCTPALIMOHHBbIE YUeOHO-HATJISI/IHbIE TOCO0US
OcHoBHOe 000pyI0BaHUE
1. Komnnexm nopmpemog 013 oghopmnenusi kabunema

JlabopanTckas 11 kKaOuMHeTa OMOJIOTHH U IKOJIOT UM
OcHoBHOe 000pynOBaHME

Cmon ¢ awuramu 01 XpaneHus/mymoou

Kpecno ogucnoe

Cmon n1abopamopHbwlli MOEUHbLU

CywunvHas naneisb 0Jisi HOCYObl

LlIxag ona xpanenus yuebHvix nocoouti

Lllkagh Ons xpanenus enaxicHvlx npenapamos, 3anUparoWUiics Ha Koy
LlIxag ona xpanenus 1abopamopHol nocyovl/npudbopos
Jlabopaumckuii cmon

Cmyn n1abopamopHulii

CoNoaRrLDE

JIONMOJTHUTEIbHOE BAPHATHBHOE 000pYy/I0BaHUeE
1. Komnnexm eputeti 015 Mbimvs 1aOOpamopHoLl nocyobvl

NudopmanuonHoe odecneyeHmne
OcHoBHas JuTEparypa

1. buonorus: 10-i1 knacc : 6a30BbIi ypoBeHb : yueOHuk / B.B. [laceunuk, A.A. Ka-
MeHckui, A.M. Py6uoB [u ap.] ; mox pen. B.B. [laceunuka. — 6-¢ u3z., ctep. — Mockga :
[Ipocsewmenne, 2024. — 223 c. : uin.

2. buonorus: 11-ii knacc : 6a30BbIi ypoBeHb : yueOHHK / B.B. Ilaceunuk, A.A. Ka-
MeHckuii, A.M. Py6rmoB [u ap.] ; mox pen. B.B. Ilaceunuka. — 6-¢ u3f., crep. — Mocksa :
[Ipoceemienne, 2024. — 272 c. : uin.

3. TepemoB A.B., IlerpocoBa P.A. buosiornueckue cuctemsl v mporiecchl 10 ki1,
O6mecTBO ¢ orpaHndeHHOM 0TBeTCTBeHHOCThIO « IOl MHEMO3MHA ».

4. TepemoB A.B., ITerpocoBa P.A. bruonorudyeckue cucteMbl U npouecchl 11 ki,
O6mecTBO ¢ orpaHrndeHHOM 0TBeTCTBeHHOCThIO « IOl MHEMO3MHA ».

JlonosHUTEILHAS JIUTEpPAaTypa
1. B.M.Koncrantunos, A.I'.Pe3anoB, E.O.®aneeBa buonorus s npodeccuilt u
CIIEMAIBHOCTEN TEXHUYECKOIO U €CTECTBEHHO-HAYYHOTO Npoduieit: yueOHUK aJist
CTYJICHTOB YUpPEXKJIEeHUM cpea. npod. oOpazoBaHuss — 7-¢ u3., crep. — M.: Uzna-
TeIbCKUM NEHTP «Akagemus», 2018 r. -336c¢.
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9.

B.1.CuBornazos, U.b.Aradonosa, E.T.3axapoBa «buonorus» (oOmias 6uo0rus)
6a3oBbii ypoBeHb 10-11 kmaccsl, Mockga Jlpoda 2010 r.

Kamencknit A.A., Kpukcynos E.A., [laceunuk B.B. O6mas 6uonorus. 10—11 xo1.
— M., 2007 1 k3.

DnexkTpoHHOE y4yeOHOe m3nmanue «buomorus», 10-11 kmaccer «OOmas OuoIoTHs»
(6a3oBHIit YPOBEHb), MYJIBTUMEIUMHOE IIPUIIOKEHHE K y4eOHUKY
B.U.Cusornasosa, U.b.Aradonosoii, E.T.3axaposoii, Ipoca 201 1r.

DNEeKTPOHHOE NMPUIIOKEHUE K KypHany «buonorus B mkomne», Nel 3a 2013 1.

DJIeKTPOHHBIE 00pa3oBaTe/bHbIC PeCypChI
HuTepHeT-pecypceobl

www. shio. info (Bes ouonorus. CoBpeMeHHast OHOJIOTHS, CTaThH, HOBOCTH, OHO-
JUOTEKA).
www. window. edu. ru (EquHoe okHO mocTyma k oOpazoBarelbHbIM pecypcam UH-
TEepHETa Mo OMOJIOTUN).
www.5ballov. ru/test (Tect 1151 aOUTYpPUEHTOB 0 BCEMY IIKOJIBHOMY Kypcy OHOJIO-
THN).
WWW. VsSpu. ac. ru/deold/bio/bio. htm (TenekoMMyHHKaIIMOHHBIE BUKTOPHUHBI IO
OMOJIOTUU —3KOJIOTUU Ha cepBepe BOpOHEKCKOTro YyHUBEPCUTETA).
www. biology. ru (buonorus B OTkpbiToM Kosuiemke. CalT COACPKUT AIEKTPOH-
HbI yueOHUK 1o Ononoruu, On-line TecTsl).
www. informika. ru (DneKTpoHHBIM Y4YeOHHMK, OOJIBIION CHUCOK HWHTEPHET-
PECypCoB).
www. nrc. edu. ru (buonornyeckast kapTiHa Mupa. Pa3zen KOMIBIOTEPHOTo y4eo-
HUKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYJAapCTBEHHOM OTKPBITOM YHHUBEPCUTE-
TC).
www. nature. ok. ru (Penkue u ucuesaromue xuBoTHbie Poccun — mpoekT DkoJio-
rudeckoro 1eatpa MI'Y um. M. B. Jlomonocoga).
www. kozlenkoa. narod. ru (st TeX, KTO y4UTCS caM M yYUT JAPYTUX; OYHO U JTU-
CTaHIIMOHHO, OMOJIOTUH, XUMHH, IPYTUM TIPEAMETaM).

10.www. schoolcity. by (buonorus B Borpocax u oTBeTax).

www. bril2002. narod. ru (buonorus ans mkonabHUKOB. KpaTkasi, KoMnakTHasi, HO

JOCTATOYHO ToApoOHas mHdopManus mo pazaenam: «Oomas ouonorus», «boranukay,
«3oomorusiy, «HYea0BeK»).

TpeboBaHus Kk nmexarorn4ecKuM padOTHUKAM

Briciiee mpodeccruonanbHoe o0pa3oBaHue WK cpeHee mpodeccuoHanbHoe 00pa-

30BaHKE 110 HAMPABJICHUIO TOATOTOBKU «O0pa3oBaHue U MeAarorukay Win B 00J1acTu, Co-
OTBETCTBYIOIIEH MPENnoiaBaeMoOMy TMpeaMeTy, 0e3 MpeabsIBICHUS TPEOOBAHUM K CTaxy
paboThl OO BRICIIEE TpodeccruoHaIbHOe 00pa3oBaHUe WK CpeliHEee TPOPeCcCUOHATILHOE
o0Opa3oBaHKe U JTOTOJHUTEIbHOE TPOdEeCCHOHaTbHOE 00pa3oBaHue MO0 HAMPABICHHUIO JCsI-
TEJIBHOCTH B 00Pa30BAaTEILHOM YUPESKICHUH 0€3 MpeabsBICHUSI TPEOOBaHUHN K CTaXy pa-

OOTBI.
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7. KOHTpOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHHUS 00111e00pa30BaTeIbHOI0 Y4e0HOr0 nmpeamera

KoHTposib M oueHKa pe3ysbTaToB OCBOCHHS 00111e00pa30oBaTEeIbHOIO y4eOHOro MpeaMeTa pacKphIBAIOTCS uYepe3 AUCLUUIUIMHAPHBIE Pe3yJbTaThl,
HarpaBJIeHHbIC Ha (hOpMUpPOBaHHE OOIMIMX U MPOPECCHOHATBHBIX KOMIIETEHIIMHA MO pa3/ielaM U TeMaM COJIepKaHMsl yueOHOTO MaTepuania.

Oo6uue / npodeccuoHaIbHbBIE

Paznen / Ne ypoka

Ilenaroruyeckue TEXHOJIOTHUH / aKTHB-

Tun oueHOYHbIX MEPONIPUATHIA

KOMIIeTEeHIIU U HbIe (DOPMBI 1 METObI 00yYeHUsI
OK 01. Beibupare cnoco6st | P.1, Temsr 1.1-1.4. Ilenaroruyeckue TeXHOJIOIMU: JIMYHOCT- | Y CTHBIN ONPOC
pemienuss  3amad  npodeccuo- | P.2, Temur 2.1-2.3 HO-OPUEHTUPOBaHHbIC, WH(MOpPMaIMOHHO- | TecTupoBaHue

HaJIbHOM ACATCIIBHOCTH IIpHUME-
HUTCJIbHO K PA3JIMYHBIM KOH-
TCKCTaM

P 3, temsr 3.1-.3.2
P.4, temnl 4.1-4.2

KOMMYHHKATHBHBIC TCXHOJIOTUH, 340PO-
Bbec6epera}omﬂe TCXHOJIOT'HH.

AKTHBHbIE MeTOAbl 00yueHus: Oecena,
npe3eHTanus, padboTa ¢ TEKCTOM, «MO3TO-
BOI IITypM», MpoOjeMHas JeKUus, AeNo-
Bas Urpa.

Kenc-3ananus

[IpakTuueckue padboThI

KoHnTposabHbie paboThl
Pa3HoypoBHeBbIe 3a1aHuUs
@pOHTAIBHBIN OIPOC

KoncnexTsl

Pedepats/CoobmieHus

Brinonnenue tecra auddepeHupoBan-
HOTO 3auera

OK 02. Hcnonp3oBaTh COBpe-
MEHHBIE CPEICTBA TOUCKA, aHa-
Ju3a ¥ UHTEeprpeTanuu uHpop-
Malud U MHGOPMALMOHHbIE
TEXHOJOTHH [IJIsl BBIOIHEHUS
3a7a4 MPOPECCUOHAIIBHON Jesi-
TETHHOCTH

P.1, Temsr 1.1-1.4.
P.2, remnr 2.1-2.3
P 3, Temsr 3.1-.3.2
P.4, rembr 4.1-4.2

Ilenarornyeckue TeXHOJOTHHM: JTUYHOCT-
HO-OpPUEHTUPOBAHHbIE, HHPOPMAILMOHHO-
KOMMYHHKATHBHBIE TEXHOJOTUH, 3/I0pPO-
BbecOeperaroime TeXHOJIOTHH.

AKTHBHBIE MeTOAbI 00yueHusi: Oecena,
npe3eHTanus, padboTa ¢ TEKCTOM, «MO3TO-
BOW MITYypM», NIPOOJIEMHAs JEKIHs, AE0-
Bas urpa.

VYceTHBIN onpoc
TectupoBanue
Keiic-3ananus
[IpakTuueckue padboTh
KonTponbHble paboThl
Pa3zHoypoBHEBBIE 3a1aHUS
OpOHTAIBHBIN OIIPOC
KoncnekTst
Pedepats/CoobiieHus
Brinonnenue tecra nuddepeHunpoBan-
HOTO 3a4eTa

OK 04. DddextnBHO B3aUMO-
neiicTBOBaTh U paboTaTh B KOJI-
JICKTUBE U KOMaH/Ie

P.1, remur 1.1-1.4.
P.2, remnr 2.1-2.3
P 3, remsr 3.1-.3.2
P.4, remn1 4.1-4.2

Henarornqecmle TEXHOJOInM: JIUMYHOCT-
HO-OPHUCHTUPOBAHHBIC, I/IH(I)OpMaI_II/IOHHO-
KOMMYHHKAaTHUBHBIC TCXHOJIOTHMH, 310pPO-
BBCC6CpCFaIOH_[I/IC TCXHOJIOTHH.

AKTHBHBIE MeTOAbl 00ydeHusi: Oecena,
Npe3eHTalms, padoTa ¢ TEKCTOM, «MO3T0-
BOW INTYpM», TpoOieMHas JIKIUs, JeJ0-

VYeTHbII onpoc
TectupoBanue
Keiic-3amannsa
[IpakTuyeckue paboThI
KoHnTposabHbie paboThl
Pa3HoypoBHeBbIE 3a1aHus
@pOHTANBHBIN ONPOC
KoHcnekTsl
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Bas urpa.

Pedepars/CoobmieHust
Brimonnenue tecra quddepeHmpoBan-
HOTO 3a4eTa

OK 07. CopneiicTBOBaTh COXpa-
HEHUIO OKpYXarollel cpelbl,
pecypcocOepexeHno,  mpuMe-
HATH 3HAaHUA 00 W3MEHEHHH
KJIMMaTa, TPUHIMIBI OepexIu-
BOTO TPOU3BOJICTBA, A(HPeKTHB-
HO JCUCTBOBaTb B Ype3BbIYaAl-
HBIX CUTYaIUsIX

P.1, Temsr 1.1
P.2, Temp1 2.2
P.4, rembr 4.1-4.2

Ilexaroruvyeckne TEXHOJOTHMH: JTUYHOCT-
HO-OpPUEHTUPOBAHHbIE, HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIE TEXHOJIOTHH, 3]10PO-
BbecOeperaronye TeXHOIOTHH.

AKTHBHBIE MeTOAbI 00yuyeHHUsi: Oecena,
npe3eHTamnus, padboTa ¢ TEKCTOM, «MO3TO-
BOI IITypM», MpoOJjeMHas JeKUus, AeNo-
Bas Urpa.

VYeTHbII onpoc
TectupoBanue
Kenc-3ananus
[TpakTrueckue pabOTHI
KontponsHbie paboTh
Pa3noypoBHeBbIe 3a1aHus
@pOHTAIBHBIN OIIPOC
KoncnexTsl
Pedepats/CoobmieHus
Brinonnenue tecra auddepeHupoBan-
HOTO 3auera

IIK 1.1. I[IpoBoauTh cOOpOYHBIC
omnepauuu mnepesa CBapKoO C uc-
M0JIb30BaHUEM KOHCTPYKTOP-
CKOH, [IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOM W HOpMAaTHB-
HOW JJOKYMEHTalluH

P.1, Tema 1.4
P.2, Tema 2.2
P.4, temnl 4.1-4.2

Ilexarornyeckne TeXHOJIOIHMH: JIMYHOCT-
HO-OPUEHTUPOBAHHBIE, HH()OPMAIIMOHHO-
KOMMYHHMKATUBHBIE TEXHOJOIMHM, KeHc-
TEXHOJIOTHSI.

AKTHBHBIE MeTOAbI 00yueHus: Oecena,
paboTa C TEKCTOM, YNpakKHEHHe, IMPo-
OJieMHast JIEKIHs, KeHc, AeJIoBas Urpa.

YcrHbIi onpoc

TectupoBanue

Kelic-3amanus

[IpakTuueckue padboTsl
PasnoypoBHeBbIE 3a1aHus
@pOHTAIBHBIN KOHTPOJIb

KoHcnekTsl

Brinonnenue tecra auddepeHnpoBan-
HOTO 3a4eTa
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