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1.MACHOPT PABOYEN NPOT'PAMMBI O/1.01.04 ECTECTBO3HAHUE

1.1 Obaactb npuMeHenus padoydeit nporpammsl Q1. 01.04.

Pabouass mporpamma OJI. 01.04. EctecTBO3HAaHME SBISIETCS YacThIO OCHOBHOM
npodecCUOHaNbHOW  00pa30BaTeNbHOW MPOrpaMMbl  — MPOrPaMMbl  MOATOTOBKH
CIIeIMAIUCTOB cpeaHero 38eHa B cooTBeTcTBUU ¢ OI'OC no cnennansHOocTIM 53.02.02.
My3bikaibHOE HMCKYCCTBO 3cTpaabl (mo Buaam), 53.02.03. HucTpymMeHTalbHOE
UCIIOTHUTENLCTBO (MO BUAaM HMHCTpyMeHTOB), 53.02.04. BokaibHOE UCKYCCTBO,
53.02.05 ConbHOE m xopoBoe HapoaHoe nenue, 53.02.06. XopoBoe IUPUKUPOBAHHUE,
53.02.07. Teopus My3BIKH.

1.2. Mecto O/I. 01.04. B cTpyKTYpe NPOrpaMmbl NOArOTOBKHU CHEIMAJTHCTOB
Cpe/iHero 3BeHa

O/1.01.04. EctecTBO3HaHUE SIBJISETCS COCTABHOM YacThiO 00111€00pa30BaTEIbHOTO
yueOnoro 1ukiaa OJ1.00. JlanHasi DUCIUIUIMHA HAIMpaBlieHa Ha OCBOCHHUE CIEAYIOIIUX
o0mux komneteHui (OK):

OK-10. HMcnonp3oBaTh yMEHUS M 3HAHMS Yy4E€OHBIX NHCLHMIUIMH (eAepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENLHOTO CTaHAapTa CpelHero oOmiero oOpa3oBaHUs B
npodeCCHOHAIbHOMN AEATEIHHOCTH.

1.3. Hean u 3apauun O/1.01.04. ECTECTBO3HAHME, Tpe6oBanus K
pe3yJabTaTaM OCBOEHMS Kypca

Heasbto kypca sBhsgercss (QOpMHPOBAHUE MPEACTABICHUS O €CTECTBO3HAHUM,
OCO3HAHMIO €€ KaK €JMHOW LEJOCTHOCTH, IMOMCK 0oJjiee IIIyOOKMX CBSI3€d MEXIY
(hU3NYECKUMHU, XUMHUYECKUMHU U OMOJIOTHUYECKUMU SBICHUSIMU.

3agaum Kypca:

® AHAIM3UPOBATH OTJEIbHBIE XUMHUYECKHME U OHOJOTHMYECKHE SBJICHUSA,
3aHUMAIOIINE BaXXHOE MECTO B €CTECTBEHHO - HAYYHOU KapTUHE MUPA;

® BBISBIIATH CKPBITHIE CBSI3H, CO3AIOIINE OPTaHMYECKOE €IMHCTBO ITHX SBJICHUM,
YTO HEBO3MOKHO B paMKaXx CHEIMaIbHbIX €CTECTBEHHBIX HAYK;

e (GopMuUpOBaTh Y CTYACHTOB OCHOBBI HAYYHOTO MHUPOBO33PEHUS, MOBBINIATH
OOIIHI KPYTO30P U KYJIbTYPY MBIILUICHHUS;

B pe3ynbprare ocBOEHHS Kypca CTYJIEHT JOJLKEH:

3HATD:

® OCHOBHBIE HAYKH O MPUPOJIC, UX OOIIHOCTh U OTIUYUS;

® CCTECTBEHHOHAYYHBIM METOJ IIO3HAHUS M €ro COCTAaBIISIOIIME, E€IUHCTBO
3aKOHOB NPUPOABI BO BeeneHHou;

® B3aHMOCBA3b MEXKAY HAYYHbIMU OTKPBITUSIMU M PA3BUTHEM TEXHUKU U
TEXHOJIOTUH;

® BKJaJ BEIUKUX YUYEHBIX B (POPMUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUpA.

yMeTh:



® OpPUEHTUPOBATHCS B COBPEMEHHBIX HAyYHBIX MOHITUSAX U HUHPOpMAIIU
€CTECTBEHHOHAYYHOI'0 COJIEPKAHMUS;

e paboTaTh C €CTECTBEHHOHAY4YHOU MH(pOpMAIIME: BIaJeTh METOJaMH TOKUCKA,
BBIJICJISITh CMBICTIOBYIO OCHOBY U OIIEHHUBATh JOCTOBEPHOCTH MH(OPMAIINH;

® JCIIOJIb30BaTh €CTECTBEHHOHAYYHBbIE 3HAHUSA B IIOBCEAHEBHOW >KU3HU IS
oOecrieueHus OE30MACHOCTH >KU3HENESITEIIbHOCTH, OXPaHbl 370pPOBbs, OKpYKarolien
CpeIbl, SHEProCcOEPEKEHHUS;

1.4. Konn4yecTBO 4YacoB Ha ocBoeHue nporpammbl OJ1.01. 04
ECTECTBO3HAHHUE

3anatus no OJl. 01. 04 «EcrectBo3nanue» mpooastcss B I m Il cemectpax.
MakcumainbHas yueOHast Harpy3ka coctasiser 100 yacos.

N3 Hux — 72 yaca npoBoasatcs B (opme 00s3aTeNbHBIX YUEOHO-MPAKTUYECKUX
ayIUTOPHBIX 3aHSITHUH TMOJ PYKOBOACTBOM mpemnojaBarenss (36 — TpyNmoBbIX
(JIeKHMOHHBIX) U 36 — MEJIKOrPYIIOBBIX 3aHATHil); 28 wyacoB — B (dopme
CaMOCTOSTEIbHOM pabOTHI CTYIEHTA.

2. CTpyKTypa U cofepkaHue y4eOHOM AU CIHUILIHHBI

2.1. O6bem O/1.01.04. ECTECTBO3HAHMUE, Buabl y4eOHOi1 padoThI U
(¢hopMBbI OTUETHOCTH

Cemectp I II
AyIUTOpHBIE 3aHATUS
YAUHTOPp 36 36
B yacax
CamocrostenbHas pabora 12 16
oOyuarorerocs
o ndpdhepeHIUPOBAHHBINA
@DOpMBI OTYETHOCTH KoHTpoapHBIN ypok Hucppep 3;;;

B mporiecce oOydeHusi CTYJIEHTOB MpeAyCMaTpPUBAIOTCS cieayromue (HopMbl U
BU/JIbI YUeOHOU paboThl: 0PopMIIeHHE JTaOOPATOPHBIX PAOOT M MOATOTOBKA K UX 3aIlIUTE,
COCTaBJIEHUE CXEM, TaOJMUI] MO OTAEIbHBIM TE€MaM, MOATOTOBKA IJIaHA-KOHCIEKTA,
MOATOTOBKA K KOHTPOJIBHBIM paboTaM, MOJArOTOBKA MPE3eHTalNil U T0KJIaI0B, paboTa C
y4eOHOM TUTepaTypoid, peleHue 3aaay o TemMam u Jp.

2.2. TemaTtu4eckoe NJIAHUPOBAHUE

Cemectp Copepxanue yueOHOTO MaTepuaia Ob6wvem
4acoB
I du3uka:
Beenenne. EcrecTBO3HaHNE KaK KOMIUIEKC HAYK O IPUPOJE. 1
@yHnameHTabHble  cocTaBisiome  HKM:  marepus,  Bpewms, 1
IIPOCTPAHCTBO, IBUKECHUE, B3AUMOICHCTBUE.
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II

JIBwkeHnne — HeoTbemsieMas 4YacTb wmaTtepun. OTHOCHUTEIHHOCTh
MEXaHH4YECKOro JBIKEHUs. OCHOBHbIE KHHEMATHUYECKHE MOHATHS U
ypaBHEHHs. 3aKOHBI JIBHKEHUS. DHEPrusi — Mepa IBUKEHUS MaTEPUU.
3aKOHBI COXPAHEHUS B MEXAHUKE.

Mexannueckue KoieOaHusi U BOJHBI. 3BYK.

Pemenue 3anau o pasgeny: MexaHuka.

KonTtponsnas padora Nel. Mexanuka.

OcHOBHbIE IIOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH.
ArperatHble  COCTOSIHUSI ~ BEIIECTBA.  DpOYHOBCKOE  JBUKEHUE.
Hudpdy3us.neansuprit ra3 B MKT. JlaBnenune raza. OcHoOBHOe
ypaBuenue MKT. IlpencraBneHue o pacnpenesieHuu MOJEKYT 10
CKOPOCTSIM.

Temneparypa. TepMoaumHamuueckoe paBHOBecHe. Makpockonudeckue
napamMeTpbl. Y paBHEHMS COCTOSIHMS UI€AJIBHOIO ra3a. ['a30BbIe 3aKOHBI.
KonmuectBo snepruu. Buyrpenusisi sneprus. | 3akoH TepMOIUHAMUKH.
[Ipumenenue I 3akoHa TEPMOAMHAMUKHU K U30MPOLIECCAM.

KomuuecTBo Temnorsl. HeoOpatumocTh mpupoaHbix mpoieccos. 11 3axoH
TepMOJIUHAMUKU. TeroBbie qBUTATEIH.

Kpucrannsl. AMopdHbIe Tena.

Pemenwue 3aaau no pazaeny: MosekynspHas pusHka.

KonTponsnas padora Ne2. MonekynsipHas puzuka.

CamocrositenbHast pabora oOyuaromuxcs. [loarotroBka K cemMuHapy:
TeruioBble ABUTATENHN U OXPAaHA OKPYXKAIOLIEH CPEbI.

DNEeKTpUYECKU 3apsii. 3aKOH COXPAHEHMSI JJIEKTPUUECKOro 3apsija.
OCHOBHOW 3aKOH 3JIEKTPOCTAaTHUKU - 3aKOH KynoHa.

binskoneicTBrue U NEHCTBHE HA PACCTOSIHUU. DJIEKTPUUYECKOE IOJIE U
€ro XapaKTEPHUCTHUKHU.

[IpoBogHukr U JUANEKTPUKU. IIOCTOSIHHBIM SIEKTPUYECKUN TOK.
3aKOHBI IOCTOSIHHOI'O TOKA.

MaruutHoe nosie. MarauTHble cBoiicTBa BelecTBa. Cuna Ammnepa. Cuna
JlopeHna. OnexkTpoMarHuTHasT WMHAYKUHSA. 3aKOH SJIEKTPOMAarHUTHOM
WHIYKIINH.

OnexrpoMarauTHbie KonieOaHus. Ilepemennsiii Tok. IlpousBoxactso,
nepenaya M HUCIOJIb30BaHHE d3JeKTpodHepruu. [lpuHuunel pabGoThbI
anekTpoctanuii. Tpancdopmarop.

DnexTpoMarHuTHbIE BOJHBL. [IpuHIunel paanocssasu. Paanonokanus.
Pewenue 3agau o pasgeny: DJIeKTpOIMHAMHUKA.

KonTponbsnas padora Ne3. DnexTpoauHaMuKa.

BonnoBast mpuponma cBera. MWutepdepenuus u  audpaxius cBeTa.
Hucnepcus. LBera ten. [lomsapuzanus ceera.

[Mpunnun otHocutenbHOCTU. OnbIT MalikenbcoHa-Mopau. DJeMeHThI
CTO. CnenctBusi U3 MOCTYJAAaTOB OUWHIITENHA: OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH;  PACCTOSSHUA M NPOMEKYTKOB  BPEMEHH.
OKBHUBAJIEHTHOCTh MAacChl U SHEPTUH.

Omnwitel I'epria. dotoadpdext m ero 3akonsl. KBantoBoe o0BsicHEHUE
dborodddexra. Ucmyckanne u moriomeHue cBera aromamu. CHeKTpbl
M3iIydeHuss U noriomeHus. CrnekrpanbHblii aHanu3. IIpoucxoxaeHue
JIMHEYaThIX CIIEKTPOB.

@DOTOH-KBAaHT AJIEKTPOMArHuTHOro moisi. KopmyckymsipHO-BOJIHOBOI
nyamu3Mm.  Crtpoenne  aroma. llocrymarst  bopa.  KBanrtoBbIE
npeAcTaBieHus 0 crpoeHun aroma. KorepeHTHoe usiydyenue. Jlazepsl.
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[TpunHIIMn paboTHI J1a3€pOB. 3
EcrecTBeHHass paauMOaKkTHUBHOCTb. 3aKOH paJMOaKTHBHOIO paclaja. 3
Meroapl perucTpallid HOHU3UPYIOIINUX U3ITYyYEHUH. 7
HckyccTBeHHass paauoOakTUBHOCTh. fnepHble  peakumu. LlenHbie 3
siiepHbIe peakuuu. SAaepHsiil peaktop. SAnepHas sHepreTuka. PeakTopsl
Ha TEIUIOBBIX M ObICTphIX HelTpoHax. [IpumeneHue siaepHOM SHEPruu. 2
I DJleMEHTapHbIE YaCTUIIbl. AHTUYACTHULIBI. 3

Pemenue 3agau o pazaeny: KsanroBas usuka. 2
KontponbHas pabora Ne4. Onruka. KBantoBas ¢usuka.
OHEpreTU4ecKuii  KpU3UC  COBPEMEHHOCTH.  TpaauIlMOHHAas | 3
aIbTepHATUBHAS DHEPIeTHKa, UX BKJIAJ B MUPOBOE dHEPronoTpedIcHue.
OKonorusi u TpoOJeMbl Pa3BUTUS  TPAAMIIMOHHON, aTOMHOW U 2
aNbTEPHATUBHON YHEPIrEeTUKHU 3
KonTponbsnas padora NeS5. Beenennasi. 3
OcHoBHBIE TTpoLIECCH U (DOPMBI ECTECTBEHHO - HAYYHOTO METOJIa
Mo3HaHUsA. MeTo1bl M IPUEMBI €CTECTBEHHO — HAyYHBIX UCCIIEIOBAHUM. 2
CoBpeMeHHbIE CPEACTBA ECTECTBEHHO — HAYYHBIX UCCIIEOBAaHUN.
JIOCTHMKEHUST €CTECTBO3HAHUS.
buoaorus:
Cocras, cTrpoeHne U (QyHKIIUU KIETOK.
Bunber oOMeHa BerecTs.
Pa3sMHOXkeHME U MHAMBUIYAIbHOE PA3BUTUE OPraHU3MOB.
3aKOHOMEPHOCTH HACIEA0BaHUsA IPU3HAKOB. OCHOBHbBIE TEHETUUYECKUE
noHsATHs. POpMBbI U3MEHYUBOCTH.
CoBpeMeHHBbIE OMOTEXHOJIOTHH.
Bupn, ero kpurepuu u CTpyKTYpHI.
Hayunsle 1 conuanbHO-3KOHOMHUYECKUE TIPEANOCHUIKA BO3SHUKHOBEHUS
teopuu Y. JlapeuHa. [ MoTE36I TPOUCXOKICHUS KUZHU.
DKoJorus Kak Hayka, ee 3a7auu U 3Hadenue. buocgepa, ee cTpykrypa u
GbyHKIUY.
Xumus:
Ilepuonnueckas cucteMa XxuMu4eckux 3ieMeHToB [[.M. Menneneesa.
Crpoenne aroma. CTpoeHue BemecTBa. XMMUUECKUE, TEPMOXUMHUUECKHE
peakuuu. XuMHUYECKOE PABHOBECHE.
Kiaccudukanus HeopraHU4eCcKUx COeTUHEHUH. XUMUUECKHE CBOMCTBA
HEOPraHUYECKUX COCAUHEHHUII.
Meramnsl. CrutaBsl 1 Koppo3ust MetaiuioB. Hemeramnel. CoenuHeHus
METAJIJIOB M HEMETAJIOB.
3anmTa OKpyKarmiel Cpeibl OT 3arpsI3HEHUM.
Krnaccugukanus opranndeckux coenuneHuid. Teopust ctpoeHus
OpraHUYeCKUX coearuHeHul. 3omepus.
Yraesonopoasl. IIpuponnsie nctouHuky yriesonoponos. [Ipumenenue
YIJIEBOJIOPOJOB B OpraHMYECKOM cHuHTe3e. Kucimopoaocoaepxaiue
OpraHMYECKHEe COCIMHEHUS: CIUPTHI, KAPOOHOBBIE KUCIOTHI, MbUIA U
JKUPBI, YIIEBOJAbL. A30TOCOAEPKALIUE OPTaHUYECKUE COCTUHEHHUS.
ITonmepsl.

HUTOT0 72

2.3. Copepxkanne O/1.01.04. EcTecTBO3HAHME
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Du3zuka
OcHo6bl ecmecmEeHHOHAYYHO20 NO3ZHAHUA MUPA
Beenenune. EcrecTBO3HAHME KaK KOMIUIEKC HayK O Ipupoje. OyHIamMeHTaIbHbIE
cocraisromue HKM: matepusi, BpeMsi, MpOCTPaHCTBO, IBUKEHUE, B3AUMOICUCTBHE.

Yacmuovie acnekmaul cOBPeMEeHHO020 ecmecmeo3nanun. Quzuueckuii acnekm
COBPEMEHHO20 eCMeCMBO3HAHUA:
Mexanuka
JIBuxeHue — HeoThemyieMasi 4acTh MaTepuu. OTHOCUTEIILHOCTh MEXAaHUUYECKOTO
nBH>KeHUA. OCHOBHBIE KMHEMATHYECKUE TOHSITUA U YpPaBHECHUS. 3aKOHBI JIBUKCHMUSI.
DHeprus — Mepa IBWKEHUSI MaTepUH. 3aKOHBI COXPAaHECHUS B MEXaHUKE. MeXaHnYeCKue
KOJIeOaHUs ¥ BOJIHBL. 3BYK.

Monekynapnaa ¢usuxa. Tennogvie sgnenusn

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUH. ArperaTHble
cocTtostHusl BemiecTBa. bpoyHoBckoe aBuxenue. Juddysus. Uneanvubiii raz B8 MKT.
HaBinenue ra3za. OcHoBHOe ypaBHeHue MKT. IlpencraBnenne o pacrpenenreHun
MOJIEKYJI IO CKOPOCTSIM.

Temnepartypa. TepMoanHaMuueckoe paBHOBECHE. Makpockonuyeckue
MapameTphl. Y paBHEHUSI COCTOSIHUS UICAIBHOTO ra3a. ['a30Bbie 3aKOHBI.

KomnuecTtBo »Heprun. BuyTtpeHHsas »sHeprus. [ 3aKOH TEepMOJMHAMHKH.
[Ipumenenue | 3akoHa TEPMOAUHAMUKH K U30ITPOLIECCAM.

KomuaectBo Temnotel. HeoOpatumocTh mpupoaHbix mporeccoB. Il 3akon
TEPMOJIMHAMHUKHU. TETIOBbIE JBUTATENN.

Kpucrannel. Amopdusbie Tena.

Inekmpoounamuxa

DIIEKTPUUYECKUN 3apsifl. 3aKOH COXPAHEHUs JJIEKTpUUECKOro 3apsiaa. OCHOBHOMU
3aKOH AJIEKTPOCTATUKM - 3aKOH KyiloHa.

bim3koneicTBue W JIEMCTBHE HA PACCTOSHUM. OJEKTPUYECKOE TIOJIE M €ro
XapaKTEPUCTUKH.

[IpoBogHMKM # [OUAIIEKTPUKU. [IOCTOAHHBIA BIEKTPUYECKUN TOK. 3aKOHBI
IOCTOSTHHOTO TOKA.

MarnutHoe moJjie. MarHuTHele cBoiicTBa BemectBa. Cunma Awmmnepa. Cuiia
JlopeHua. DneKTpOMarHuTHAs MHAYKIUS. 3aKOH 3JIEKTPOMAarHUTHON WHIYKIUU.

OnekTpoMarHuTHeie KojeOanus. [lepemennsiii Tok. [IpousBoacTBo, nepenava u
HCTIOJIb30BaHUE BJIEKTPOIHEPTUU. [TpruHUMTIBL paboThI BJIEKTPOCTAHLIHUM.
Tpaucdopmatop.

DJeKTpoMarHuTHeIe BOJHEL. [IpuHIunel pagnocssasu. Pagnonokanus.

Onmuka
Bonunosass mpupona csera. Mnrepdepenuuss u nudpakuus csera. ucnepcus.
[IBera ten. [lonspuzanus ceera.



[Tpuaumn otHOcuTensbHOCTH. OnbIT MalikenbcoHa-Mopnu. Onementsl CTO.
CrnenctBusi W3 TOCTYJNaTOB OWHIITEMHA: OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH;
PacCTOSIHUIA M IPOMEKYTKOB BPEMEHH. JKBUBAJICHTHOCTh MAaCChl U SHEPTHH.

Keanmoesas ¢uzuxa

Onbitet T'epua.  ®otoddpdext u ero 3akoHbl. KBaHTOBOe 0OBSICHEHUE
dborordpdexra. Mcnyckanue u moriomieHue cBeta aromMamu. CHEKTPbl U3IIYUYEHUS U
noryomeHus. CrekTpanbHblii aHanu3. [[poucxoxaeHne IMHENYATBIX CIIEKTPOB.

@OTOH-KBAHT 3JEKTPOMArHUTHOrO moJisl. KopmyCKyJIspHO-BOJHOBOM JyalM3M.
Crpoenne aroma. Iloctynatel bopa. KBanTOBBIE mpencTaBieHHs O CTPOCHUM aTOMA.
Korepentnoe wusnyuenue. Jlazepwsl. Ilpunnun paGotel nazepoB. EcrecTBeHHas
PalIHOAKTUBHOCTh. 3aKOH pPAaJAMOAKTUBHOTO pacrnaaa. MeToapl  perucTpauuu
MOHU3UPYIOIIUX U3ny4yeHuil. ICKyCcCTBEHHasI paquOAKTUBHOCTb.

Snepnepie peakuuu. llenHbie saepHble peakuuu. fAnepHblid peaktop. AnepHas
SHEpreTukKa. PeakTopbl Ha TEIUIOBBIX M OBICTPhIX HeWTpoHax. [IpuMeHneHue saepHOi
SHEPrUU. JJIEMEHTAPHBIE YACTHUIIbl. AHTUYACTHULIBI.

IKon0zuuecKuil acnekm co8PEeMeHH020 eCnmecmeo3HaHus
DHEPreTUYECKU KPU3UC COBPEMEHHOCTH. TpagulMOHHAs W albTepHATUBHAS
SHEpPreTHKa, WX BKJIAJ B MHUPOBOE SHEPromorpedieHue. DKOJOTHUS U MPOOJIEMBI
pa3BUTHS TPAIULIMOHHOM, ATOMHOU U aJIbTEPHATUBHOM dHEPTETUKU

Acmponomuueckuii acnekm copemMeHH020 eCmecmeo3Hanusl.
3emns u Bcenennasn

Bcenennas u Meraranaktuka. MUKpoMup, MakpoMUp U METaMUP, UX MaCIITAOBI.
[Ipupona 3Be3a. PaccTosiHUA B 3B€3HOM MUDE.

Pa3mepst u hopmel 3emiiu. EcrectBenHbIl criyTHUK 3emiid. CTpOEHHE COTHEUHOU
cucteMsl. I1naneTsl 3eMHOM rpymisl. [I1aHeTbI-TUTaHTHI.

CosHIIE KaK JBWXKYIIAs CWJIA IUIAHETApHBIX mporeccoB. Bnuanue ConHua Ha
3emsiio u yenoBeka. Co3e3nus. HoBele n cBepxHOBBIE 3Be31bl. ['mmore3a boibioro
B3pbIBa. bynyiee BeenenHou.

Ecmecmeenno - nayunuliit memoo nosnanus. OcHogHble npoyeccol u hopmol
e€CmecmeeHHo - Hay4HO020 Memooa NO3HAHUA.

[IpenmeT u 00BEKT ecTecTBO3HAHMS. MeCcTO U posib OMOJIOTUU, XUMUU, (PU3UKH B
ectecTBo3HaHuu. [Ipoueccsl U PoOpMBI €CTECTBEHHO - HaydyHOTO mo3HaHus. CyIIHOCTh
MeToza Jlekapra. DMIUPU3M U PALTUOHATIU3M.

Memoowvl u npuemvt ecmecmeeHHoO — HAYUHHIX UCCTIE006AHUL.

Merononorus u meroa. AoctparupoBanue B Hayke. MonenupoBanune. UHaykuus
n nenykuus. CHHTE3 M aHAIM3 B €CTECTBEHHBIX Haykax. CHCTEMHOCTh B HayKe:
MPUHLIUIBI U KATETOPUHU.

Cospemennvle cpedcmea ecmecmeeHHO — HAYUHBIX UCCTIE006AHUIL.
Hocmusicenus ecmecmeo3Hanus.

HaGmonenust u skcrepuMeHT. JlazepHble TEXHOJOTMM B H3YUYEHUHU IKHUBBIX

oprann3mMoB. CUHXPOHHBIE HCTOYHHMKHA W3Iy4YeHUs. MeToa sAIepHOro pe30HaHca.



OnTtrueckasi CHEKTPOCKOMUS, MAacC-CIEKTPOCKONUsS. PEeHTTeHOCTPYKTYpHBIM aHaIu3
MIPU U3YYEHUU KUBBIX Oprannu3MoB. Helitponorpadus.
Knemounoe cmpoenue opzanuszmos. Cocmag, cmpoenue u )yHKyuu Kiemox.

Knerka — enuHuIla CTPOEHUS U KUZHEACATEILHOCTH opraHuzma. Kierounas
Teopusi. Poib B KJIETKE OpPraHUYECKUX U HEOpraHuueckux BeilecTB. (OCHOBHBIC
OpraHOUbl KJIETKU U UX (DYHKIUU.

Buowl oomena eewgecme.

dotocuHTe3, XemMocuHTe3. Ilmactmyeckuii 0OMEH, HHEPreTHUYEeCKHd OOMEH.
Jlpixanue u 6poxxenue. Metabonusm, posb pepmerToB B HeMm. Mounekynsl JJHK u PHK.
['enetnyeckuii koa. MaTpuuHOE BOCHPOU3BOJCTBO OEIKOB.

Pazmnuorcenue u unougudyaibHoe pazeumue opeaHu3mos.

Jlenenue KiIEeTKU: MHUTO3, MeHo3. OMHOKJIETOYHbIE W  MHOTOKJIETOYHbBIC
pacTUTENbHbBIE U )KUBOTHBIE OpraHu3Mbl. Bupychl, npodunakTiuka v JICUeHHE BUPYCHBIX
3aboneBanuii. Pa3MHOXkeHHe opraHu3mMoB ero (opMbl u 3HaueHHe. [ameThl.
OmnonotBopenue. UnauBuayanbHoe pa3BuTHe opraHnu3mMoB (OHTOTeHE3).

Hacneocmeennocms u u3meHuu8oCms. 3AaKOHOMEPHOCHU HACTE008AHUA
npusnakoe. OcHoeHble 2eHemuuecKue NOHAMUSL.

HacnencTBeHHOCTh U M3MEHYUMBOCTh — CBOMCTBA OPraHU3MOB. 3aKOHOMEPHOCTH
HacienoBaHus, ycraHoBiieHHble . Mennenem u T. Mopranom. XpoMocoMHasi Teopus
HACJIEJICTBEHHOCTH U TEOpUsI TeHA.

Dopmbl uzMEeHUUGOCHIU.

Hacnencreennas u HEHAaCJIe/ICTBEHHAs M3MEHYUBOCTb. [Tpuunnsbl
HACIIEJICTBEHHBIX HW3MEHEHU. MyTareHbl U MyTalluu. BrusHHe MyTareHoB Ha
OpraHu3M YeJIOBEKa U OILEHKA MOCJIEICTBUNA UX BIUSHUS.

Coepemennvie Ouomexnonozuu.

3HayeHUEe TEeHETHKU IS MeIUIUHbL.  buorexHonoruu. ['eHHas, KiIeTO4YHas
umxenepusa. KionupoBanue. OneHKa STHUUYECKUX U TPABOBBIX AaCHEKTOB Pa3BUTHUS
HEKOTOPBIX UCCIIEIOBAHUI B OMOTEXHOJIOTUH.

Mmuozooopazua u Jeonoyusa opzanuueckozo mupa. Buo, ezo kpumepuu u
CMPYKmypbl.

Cuctema OpraHMYeCcKOro MHpa U €€ OCHOBHBIE CUCTEMATHUYECKHUE KAaTerOpuu
(xnaccudukanus). Bun, ero kpurepuu. [Ipobiiema peanbHOro CyIIeCTBOBAHUS BUOB B
npupojie. [lonmynsiiusa — CTpyKTypHasi €IMHULIA SBOJIOIUY.

Hayunbvie u coyuanvho — IKOHOMUYECKUe nRPEOnOCvIIKU 603HUKHOGCHUA
meopuu 4. /lapseuna.

Teopuss osBomrouuu opranudyeckoro wmupa Y. Japsuna. Ilpeamnocsuiku u
JBIDKYIIUE CUJIBI 3BoJitolMKU (O00ophOa 3a CyIIECTBOBAaHUE U €CTECTBEHHBIM OTOOD)
.Pe3ynbTaT 3BOMIONMU: ajanTaius, BUI000pa30BaHUE, MHOrooOpa3ue OpraHuyecKoro
Mupa, BeiMupanue. MickyccTBeHHBIN 0TOOp, CENeKIUs.

T'unome3vl npoucxoicoenusn Hcu3Hu.

[IpoGnema cymHOCTH *)U3HU. OIlEHKA Pa3IUYHBIX THUIOTE3 ITPOUCXOKIACHUS

xu3HU. [IporcxoxaeHue u 3BOTIONNS YeJIOBEKa.
B3zaumoomnowenua opzanuzma u cpeovl.
IKor0cua Kak nayka, ee 3a0auu u 3HaveHue.

Oxonorudeckue aktopsl. [IpucnocobiieHrne OpraHu3MOB K BIUSHUIO Pa3IMYHBIX

AKOJOTUYECKUX  (aKTOpOB.  DKOCHUCTEMA, €€  OCHOBHBIE  COCTABISIOIIUE.
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XapaKTepUCTUKAa BUIOBOM U MPOCTPAHCTBEHHOM CTPYKTYPBI 3KOCHUCTEMBI. [Iuiiesbie
CBsi3M B JKocucteme. CaMoperyisinds B SKOCUCTEMAax, WX pPa3BUTHE M CMEHA.
KpyroBopor BemectB W IpeBpalleHHE SHEPruM B IKocucTeMax. VcKkyccTBeHHas
AKOCHUCTEMA — arpOOUOIICHO3.

buocgpepa, ee cmpyxkmypa u pynxyuu.

buocdepa — rnodanbHas s3xocucteMa. Poiib ®KUBOTO BelllecTBA B KPYroBOPOTE
BemecTB B Ouocdepe. Yuenue B.W. Bepnaackoro o omocdepe, Hoocdepe, KUBOM
BellecTBE M ero QyHKIusAX B Ouocdepe. I'modanbHbie M3MEHEHHS B Ouocdepe mon
BIIMSIHUEM JIEATENbHOCTU yeoBeKka. [IpobiaeMa ycToitunBoro pa3sButus 0uocdepsi.

Xumuueckue ceoicmea u npespauieHus 6euiecma.
Ilepuoouueckan cucmema xumuueckux ziemenmos /I.U. Menoeneesa.
ITepuonnueckas cucrema xumudeckux anemeHToB [[.1. Menneneesa.
Cmpoenue amoma. Cmpoenue eeuwjecmea.

CBsi3b MEXIYy CTPOCHUEM DJIEKTPOHHOW OOOJOYKM aroMa M XUMHUYECKHUMU
CBOWCTBAaMHU 3JIeMEeHTa. XuMH4ueckas cBsi3b. [Ipupona xumuueckon cBa3u. KoBaneHTHas
CBSI3b: HEMOJIsSIpHAsA W noJispHasi. MlonHas cBsa3b. Katnonsl m anmonsl. MeTtamnnueckas
cBs13b. BogopoaHas cBsi3b. Kpuctammnueckne pemeTky BeIECTB ¢ pa3InYHbBIMHA BUIAMU
XUMHYECKOU CBS3H.

Xumuueckue, mepmoxumuueckue peakyuu. Xumuueckoe paguogecue.

Xumuyeckas peakiusi. CKOpOCTh peakiiuu U (PakTopbl, OT KOTOPHIX OHA 3aBUCHT.
TennoBoit 3 dhexT xumMuyecKon peakiuu. XUMUYECKOe PaBHOBECHE.

Heopzanuueckue coedunenus.
Knaccuguxkayun neopeanuueckux coeounenui. Xumuueckue ceoiicmea
Heop2anu4ecKux coeOuHeHuil.

Knaccudukanus HeopraHM4eckux coequHeHHH. XHUMUYECKHEe  CBOMCTBa
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAUHECHUI B CBETE TEOPUU BJIECKTPOIUTHUYECKON
nucconmanuu. Cpenga BOJHBIX PACcTBOPOB COJIEW: KHUCHAs, HEWTpalibHas, IIEJIOYHAS.
Bonopoausiii mokasarens (pH) pactBopa.

Memannwvi. Cniagwl u KOppo3us memanioe.

Mertannbl. OO1ue crnocoOsl nonydeHus: MetaioB. CIiaBbl: YEPHBIE U 1BETHHIC.

Koppo3us meTanioB u cnocoObl 3alIUThI OT HEE.
Hememannui.

Hemeramnbl. OOmiasi xapakTepuCTUKa TJaBHBIX MOATPYII HEMETAUIOB Ha

MpUMEPE TANOTreHOB. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIHH.
Coedunenun memannoe u Hememasiios.

Baxuenmume coeuHEeHUs METAJUIOB U HEMETAJUIOB B MPUPOAE U XO3IUCTBEHHOM

NEATENbHOCTH YETIOBEKA.
3awuma oxpycarowieit cpedvlt Om 3a2pA3IHEHU.
3amura OKpYyXarlled cpeabl OT 3arpsA3HCHUN TKENbIMU — METaJUUIaMH,
COEIMHEHUSIMU a30Ta, CEPhI U yTIIEpOa.
Opzanuueckue coeOuHeHus.
Knaccugpuxayun opzanuueckux coeounenuii. Teopus cmpoenusn
opzanuueckux coeounenui. Uzomepus.

MHuoroo0pa3ue opranuueckux coeamHeHuit. Kiaccudukanus opraHuyecKux
coenquHeHU. OCHOBHBIE TMOJIOXKEHUSI TEOPUHM CTPOEHUSI OPraHUYECKHUX COECIUHECHUM.
N3omepusd: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
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Yeneeooopoowi. Ilpupoonsvie ucmounuku y2nee00opooos. Illpumenenue
y2/1€6000p0008 8 OP2AHUYUECKOM CUHme3e.

YrneBogopoabl, UX CTPOCHUE M XapaKTEPHbIE XMMHUUYECKHE CBOMCTBA. MeraH,
ATUJIEH, aleTuieH, OeH3oi. [IpumeHeHue yriieBolOpOJOB B OPraHUYECKOM CHUHTE3E.
Peaknusa nomumepuzanuu. Hedth, ra3, KaMeHHBIA Yrojib — MPUPOAHBIE HUCTOUHUKH
YTJIEBOJIOPO/JIOB.

Kucnopooocooeprcauue opzanuueckue coeOuHeHus: CRupmol, KapooHoevle
KUC/10mbl, MbLI1A U HCUPDL, Y2/1€6000bl.

CnupThl, X CTPOCHHUE U XapaKTEPHbIE XUMUYECKUE CBOMCTBA. DTUIOBBIN CIUPT.
I'munepun. KapOoHOBBIE KHCIIOTBHI, YKCYCHasi KucCIOTa. Mblla KakK COJU BBICIHINX
KapOOHOBBIX KHCJIOT. JKHpbI Kak CJIOXKHbIE 3(QUpPBL. YTIEBOJbI: TJIIOKO3a, Kpaxma,
LEJUTI0I03a.

A3omocoodepicawjue opzanuueckue coeounenus. Illonumepol.

A3oTOocoaepKallie COeTMHEHHS: aMUHbI, aMUHOKHUCIIOTHI, Oeiku. ['eHeTnueckas
CBSA3b MEXIYy KIaccaMH OpraHuYecKux coeauHeHud. CHUHTETUYECKHE TMOJUMEPHI:
IJIaCTMACChl, KaydyKH, BOJOKHA. MomwIue M YHUCTIIIME CpeAcTBa. TOKCHYHBIC
BemiecTBa. [IpaBuita 6e30macHoi pabOThI CO CpeACTBAaMU OBITOBOM XUMHUH.

3. YcaoBus peaanzamuu nporpammbl O/1.01.04. EcrectBo3Hanue
3.1. MarepuajibHO-TeXHUYECKOE 00ecneyeHne AU CIUIIIUHbI
Peanuzauus nporpammel OJ[.01.04. EctecTBo3HaHMEe TpeOyeT HAIMUYUS y4eOHBIX
KaOMHETOB JJIsSl Ay IUTOPHBIX (IPYINOBBIX ) 3aHSITUH.
O6opynoBanre KaOMHETa: CTYJbs, CTOJ.
TexHnueckue cpeacTa 00ydeHHs: IEPEHOCHAs ayJJM0 U BUJIEO anmnaparypa.

3.2. Mudpopmanmonnoe ovecnedenre nporpammbl O/1.01.04. EcTtecTBO3HAHME
OcHOBHbIE HCTOYHUKH

1. Otronkuit, I [I1. EctecTBO3HaHUE[DNEKTPOHHBIA pecypc |:  yueOHUK U
npaktukyMm mis CIIO / I'. II. Otwoukwuit ; mox pen. I'. H. Ky3smenko. - Mocksa :
Opaiit, 2017. - 380 c. - (IIpodeccuonanpHoe oOpazoBaHue). — Pexxum nmocryma:
https://www.biblio-online.ru/book/F558 1E9D-E64A-4BD4-B1DF-0CC14DE1DDSA

JlonoJHuTeIbHbIE HCTOYHUKHU

1. KpaBuenko, H. 10. ®usuka [DneKTpOHHBIN pecypc |: YYEOHUK U MPAKTUKYM
s CITIO / H. YO. Kpapuenko. - Mockga : FOpaiit, 2017. - 300 c. - (IlpodeccrnonansHoe
oOpazoBanue).- Pexxum pocryma: https:// www.biblio-online.ru/book/1D208927-2996-
46B3-B8FF-F3F55FF62666.

2. Hukonbckuit, A. b. Xumusi [DIeKTpOHHBIN pecype |: y4eOHUK U MPAKTUKYM
s CIIO / A. b. Hukonsckuii, A. B. CyBopoB. - 2-e u3f., nepepad. u gom. - Mockaa:
Opaiit, 2016. - 507 c. - (IlpodeccuonanvHoe obOpazoBanue) — Pexum pocryna:
https://www.biblio-online.ru/book/9F41ED2D-5AF9-4AF8-A6CF-6037FE3636BB
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4. KonTpoJb 1 oueHka pe3yabraTtoB ocBoeHus O/1.01.04. EctrectBo3HaHue

PesyabTaTsl 00yyeHus Koab! popmupyemsbix ®opMbI U METOAbI KOHTPOJIA
npogeccHoHAIbHBIX H 1 OLICHKHU pe3yJIbTaToB
001IMX KOMIIeTEeHIHil o0y4eHHUs

Ymeer: Tekymuii KOHTPOJIb:

- OPUEHTUPOBATHCS B COBPEMEHHBIX CeMuHapsl, IIPaKTUYECKHE
HAyYHBIX TIOHATUAX U UHPOPMAITUN (opMBbI pabOTHI;
€CTECTBEHHOHAYYHOT'O COACpKaHUS; OneHuBaHue MPAKTUUYECKON U
- paboTaTh C €CTeCTBEHHOHAYYHOI CaMOCTOSITEIBHON pabOTHI;
uH(popManuen: BIaJeTh METOIaMu VYCTHBIE M NUCBMEHHBIN
IIOMCKA, BBIIENIATH CMBICIOBYIO 0IIpOC;

OCHOBY U OLIEHUBATh I0CTOBEPHOCTH OK 10 JlenoBele UIpHI;

uH(pOpMaINH;

- UCIIOJIB30BATh IIpoMe:xyTOYHBIH
€CTECTBEHHOHAyYHbIE 3HAHMSI B KOHTPOJIb:

IIOBCETHEBHOM JKM3HU U1 KontponsHas pabota
oOecrieueHus: 6€30MaCHOCTH

KU3HEIEATEIIbBHOCTH, OXPaHbI IIpoMe:xxyTOYHBIH

3J10pPOBbs, OKPYKAIOILEH CPEbl, KOHTPOJIb:
SHEProcOEPeIKEHHSL. JuddepeHunpoBaHHbIN 3a4eT
3naer:

- OCHOBHBIE HAayKH O MPUPOIE, UX
OOIIIHOCTD U OTJIMYHMS;

- €CTECTBEHHOHAYYHbII METO/I
IIO3HAHUSI U €ro COCTaBIIAIOIIHUE,
€UHCTBO 3aKOHOB IPUPOABI BO
Bcenennolii;

- B3aMMOCBSI3b MEXKAY Hay4YHbIMU OK 10
OTKPBITUSIMU U Pa3BUTHEM TEXHUKU
U TEXHOJIOTHUH;

- BKJIAJ BEJIUKUX YYEHBIX B

dbopmMupoBanme COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI
MUDA.

5. Meroauyeckue peKOMeHIalMu
5.1. MeToau4yeckue peKOMEHIALMH MPeNnoaaBaTesio

N3yuuB conepxaHue y4yeOHON AUCHUIUIMHBI, Ieiecoo0pa3Ho pa3paboTaTh
MaTpuily HauboJsiee MpeAnoYTUTEIbHBIX METOJA0B O0yUeHUsI U (POPM CaMOCTOATEIIbHOM
paboOTHI CTYJEHTOB aJICKBATHBIX BUJAM JIEKITMOHHBIX U CEMUHAPCKUX 3aHSITUM.

Heo6xoauMo npeaycMoTpeTh pa3BUTHE (DOPM CaMOCTOSATENbHOU pabOThI, BHIBOIS
CTYJICHTOB K 3aBEPIICHUIO U3YUYEHUIO YUeOHON JUCHUIUIMHBI HA €€ BBICIIUNA YPOBEHb.

[lakeT 3amaHuii s CaMOCTOSITEILHOM pabOTHI CielyeT BbIJaBaTh B Haudale
ceMecTpa, ONPEIeIUB NPEACIbHBIE CPOKU UX BBITIOJHEHUS U CAAYHU.

By3oBckas jekius — riiaBHOe 3B€HO AUAAKTUYECKOro Iukia ooyyeHus. E€ e -
(dhopmMupoBaHue y CTYJICHTOB OPUEHTUPOBOYHON OCHOBBI JJISI MOCIEAYIOIIETO YCBOCHUS
MaTepuaga METOAOM CaMOCTOATENbHON paboTel. CoaepkaHWe JEKIMU JOJDKHO
OTBEYATh CJEAYIOIIUM JUAAKTHUYECKUM TpeOOBaHUSIM: H3JI0KEHUE MaTepuaiga oT
IPOCTOTO K CIIO)KHOMY.

13




- JIOTUMYHOCTb, YETKOCTh U SICHOCTD U3JIOKEHUS MaTEpHAIIA;

- BO3MOXHOCTb MpPOOJIEMHOTO H3JIOKEHHS, JUCKYCCHUM, auaiora ¢ UEIbIo
AKTUBU3ALIMU JEATEILHOCTH CTYICHTOB;

- TeCHasi CBA3b TEOPETUUECKUX TMOJIOKEHUI U BBIBOJIOB C MPAKTUKOU U Oymymien
po¢eCCUOHANILHON JIESITEIbHOCTH CTYJIEHTOB;

- Oropa CMBICIIOBOM 4YacTH JIEKIIMU HA MOJJUHHBIE (DaKThl, COOBITUS, SIBICHUS,
CTaTUCTUYECKUE JTAHHBIE.

CemuHap MpOBOAMTCS MO Y3JIOBBIM M HamOoJiee CIOXKHBIM BOMpocaM ydyeOHOMU
nporpaMmMbl. ['aBHas U omnpenensionas 0coOCHHOCTh JI000ro CEeMUHapa- Halluyue
AJIEMEHTOB JUCKYCCHM, MpOOJEMHOCTH, JHajiora MEXJy IMpenojaBareyieM Hu
CTYAEHTAMU, U CAMUMHU CTYJAECHTAMHU.

[locne  mpoBeneHuss  NEPBOTO  CEMHUHAPCKOTO  Kypca,  HAYMHAKOLIEMY
MpenoaaBaTeo 1eIecoo0pa3HO OCYIIECTBUTH OONIMI aHalu3 MPOJAEIIaHHOW pPadOTHI,
M3BJIEKAS [IPU ITOM MOJIE3HBIE YPOKH.

IIpy mnpoBegeHWHM aTTeCTallMM CTYACHTOB BaXHO BCErga IIOMHHUTbH, YTO
CUCTEMATHUYHOCTh, OOBEKTUBHOCTh, API'yMEHTUPOBAHHOCTh — TJIABHBIE MPUHIIUIBI Ha
KOTOPBIX OCHOBAaHbl KOHTPOJIb U OIIEHKA 3HAHUM CTYyJIEeHTOB. lIpoBepka, KOHTpOIb U
OlICHKa 3HAHUW CTyJAeHTa TPeOYIT yuyeTa €ero WHAUBUIAYAJIbHOTO CTUIS B
OCYIIECTBIICHUU Y4Y€OHOU [ESITENbHOCTH. 3HAHUSI KPUTEPHUEB OLECHKU 3HAHUU
00s13aTeNbHO ISl TPEenoiaBaTeisl U CTyACHTA.

K gncny ucnonb3zyeMbIx B paMKax JaHHOW NUCIUIUIMHBI 00pa30BaTENbHBIX
TEXHOJIOTUM MOKHO OTHECTH:

o TpaJUIIMOHHBIE 00PA30BaATEIbHbBIEC TEXHOJIOTUY;

o MpoOsieMHOE 00YUYEHHUE; TEXHOIOTUSI THATIOTOBOTO 00YUYEHHUS U Pa3BUTHE
KPUTHYECKOTO MBIILICHUS

e WIPOBBIE TEXHOJOTHH (MCIOJIb30BaHHE B O0YUYEHUU POJIEBBIX, JIETIOBBIX, U
JIPYTUX BUJOB 00YUaIOIIUX UTP);

e MHTEPAKTUBHBIE TEXHOJIOTHUHU;

o HMHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUY;

BUJIbI OBPA3OBATEJIBHBIX TEXHOJIOI' UIA

1. TpaguumoHHbIE o0pa3oBaTe/ibHbIE TEXHOJOTUU OPUEHTUPYIOTCS
Ha OpraHM3aluio  00pa30BaTENLHOTO  MPOIECCa,  MPEANOJaralollylo  OpsMYIo
TPAHCISIUIO 3HAHWM OT IpemnojaBaTess K CTYAEHTY (NMIPEeUMYIECTBEHHO Ha OCHOBE
OOBSICHUTEIbHO-WILTIOCTPATUBHBIX ~ METOJOB 0OyueHus). YueOHas AesTeIbHOCTb
CTyJI€HTa HOCUT B TAKUX YCJIOBHUAX, KaK MPABUIIO, PEIPOTYKTUBHBIN XapakTep.

[Ipumepbr  Qopm y4eOHBIX 3aHATHH C HUCHOJIB30BAHUEM TPAJIUIIMOHHBIX
TEXHOJIOTHAM:

o HMudopmarnnonnas JeKIUs — TOCIEAOBAaTEIbHOE H3JIOKEHHE MaTepuaia B
JTUCUUIUIMHAPHOW  JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU
cpeacTBaMu (MOHOJIOT TIPEIoaBaTes).

o CemuHap — 3BpUCTHYECKas Oecesla MpenoaaBaTeis U CTyIEHTOB, O0CYXICHUE
3apaHee MOATOTOBIEHHBIX COOOIEHUH, MPOEKTOB MO KaXKJIOMY BOMPOCY IJIaHA 3aHSATHUS
C €IUHBIM IS BCEX IMEPEYHEM PEKOMEHIyeMOM 0053aTeIbHON U JIONMOTHUTEIBLHON
JTUTEpaTyphI.
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o IIpakTueckoe 3aHATHE — 3aHATUE, MOCBSIIIEHHOE OCBOCHHUIO KOHKPETHBIX
YMEHHUU U HABBIKOB IO MPEIJI0KEHHOMY AJITOPUTMY.

o JlaGopatopnas pabGotra — opraHuzanus ydyeOHOW paboThl C peaTbHbIMU
MaTepualbHbIMH U HHPOPMAIMOHHBIMU OOBEKTaMH, SKCIIEpUMEHTANIbHAasE padoTa C
aHAJIOTOBBIMU MOJIETISIMU PEAJIbHBIX O0BEKTOB.

2. Texnosiorum mnpooJIeMHOro OO0Oy4YeHHMsl — OpraHu3anus 00pa3z0BaATEIBLHOIO
mpoiiecca, KOTopas MpeJroyiaraeT MOCTAHOBKY MPOOJEMHBIX BOIPOCOB, CO3JaHUE
y4eOHBIX MPOOJEMHBIX CUTyalluid sl CTUMYJIMPOBAHHUE AKTHUBHOM MO3HABATEIHHOMN
NEATENBbHOCTU CTYJICHTOB.

[Tpumeps! hopm ydeOHBIX 3aHITUN C UCTIOIB30BAaHUEM TEXHOJOTHM MPOOIEMHOIO
oOy4eHus:

o IIpoGnemHas Jekius — U3JNOKEHUE MaTepuaa, Mpernoiararnee NoCTaHOBKY
NpoOJIEeMHBIX M JUCKYCCHUOHHBIX BOIPOCOB, OCBEIICHUE PA3JIMYHBIX HAyYHBIX
MOAXO0/IOB, ABTOPCKHME KOMMEHTAapUH, CBA3aHHBIE C PA3JIMYHBIMU  MOJECIAMU
VMHTEPNPETALNHA U3Yy4aeMOT0 MaTepuara.

o Jlekmusi «BaBOeM» (OWMHapHas JEKIMs) — H3J0XKEHHE MaTepuana B ¢dopme
JIMAJIOTUYECKOro O0IIeHUs JBYX MpernojaBareniei (Hampumep, peKOHCTPYKIUS Juajiora
MpEACTABUTENICH Pa3IMUHBIX HAYYHBIX IITKOJ, «YUYEHOTO» U «IPAKTUKA» U T.I1.).

o IlpakTuueckoe 3aHsiTue B (opMe NpaKTUKymMa — OpraHuzanus ydeOHOU
paboThl, HAMpaBlIEHHAs] HAa pElIEHHWE KOMIUIEKCHON yueOHO-MO3HABATEIbHOM 3a7auu,
TpeOyromeil OT CTyAeHTa MNPUMEHEHMs] KaK HAayYHO-TEOPETUUECKUX 3HAHUM, Tak H
MPAKTUUYECKNX HABBIKOB.

o IlpakTHueckoe 3aHSITUE HA OCHOBE Keilc-meTona («METOJl KEWMCOB», «KeWc-
cTagu») — OOydeHHEe B KOHTEKCTE MOJICIUPYEMOM CHUTYyalluu, BOCHPOU3BOASIIEH
peanbHble YCJIOBUSI HAy4YHOW, NPOU3BOJCTBEHHOM, OOIECTBEHHON JESITEIHHOCTH.
OO6yuaronuecs AOMKHBI TPOAHAIU3UPOBATh CUTYAIIMIO, pa300paThCs B CyTH MpoOJeM,
MPEJIOKUTh BO3MOXKHBIE PElICHUs] U BbIOpaTh Jydiiee u3 Hux. Kelicbl 0a3upyrorcs Ha
peanbHOM (DAKTUUECKOM MaTepuase WM K€ TPUOIMKEHBI K peaIbHOW CUTYaIIUH.

3. UrpoBble TeXHOJIOTMM — OpraHuzanus oOpa3oBaTeIBLHOTO  Mpolecca,
OCHOBAaHHAasl Ha PEKOHCTPYKLIHUH MOJEIEH TMOBEACHUS B pPaMKax MPEIJI0KEHHbBIX
CLIEHapHBIX YCIIOBUM.

[Tpumeps! hopm yueOHBIX 3aHITHH C UCIIOTB30BAHUEM UTPOBBIX TEXHOIOTHM:

o JlenoBasgs wurpa — MOJEIUPOBAHUE PA3JIMYHBIX CHUTYallUd, CBA3aHHBIX C
BBIPAOOTKON U MPUHATUEM COBMECTHBIX PEUICHUN, 0OCYKJIEHHEM BOIIPOCOB B PEKUME
«MO3TOBOTO HITypMa», PEKOHCTPYKIMEH (PYHKIHMOHATBHOTO B3aUMOJCHCTBUS B
KOJIJIEKTHBE U T.II.

o Ponesas urpa — umMHuTanuMa UM PEKOHCTPYKIUA MOJIEIICH POJIEBOTO OBEICHUS
B MPEJIOKEHHBIX CIIEHAPHBIX YCIOBHUSX.

4. UnTepakTUBHbIE TEeXHOJOTHM — OpraHu3aius o0pa30oBaTelbHOrO Mpolecca,
KOTOpas MpEIIojgaracT akTUBHOE M HEJIMHEWHOE B3aMMOJICHCTBUE BCEX YYACTHUKOB,
JOCTH)KEHUE Ha 3ITOM OCHOBE JHUYHOCTHO 3HAYMMOIO MJii HUX 00pa3oBaTEIbHOTO
pesynbrata. Hapsay co cnennanu3upoBaHHBIMU TEXHOJOTUSMHU TaKOTO poOJa MPUHIUIL
MHTEPAKTUBHOCTU MPOCIIEKUBAECTCS B OOJIBIIMHCTBE COBPEMEHHBIX O0pa30BaTENIbHBIX
TeXHOJIOTUN. MHTEepaKTUBHOCTh MOAPa3yMEBAET CYOBbEKT-CYObEKTHBIE OTHOLICHHUS B
XoJe  oOpa3oBaTeIbHOrO  Mpollecca M, Kak  cileAcTBUe,  (HOopMUpOBaHUE
caMopa3BHUBaroNIeics UHPOPMAITMOHHO-PECYPCHON CPEIbI.
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[Tpumepsr hopM yd4eOHBIX 3aHSATUM C HUCMOJIB30BAHUEM CHEIUATU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHH:

o Jlekmusi «oOpaTHOM CBA3W» — JEKIMUSI—TIPOBOKaIUs (U3JI0KEHHUE MaTepuana C
3apaHee 3alIaHMPOBAHHBIMU OIIMOKaMU), JeKIUsI-0ecena, JIeKIUI-TUCKYCCHs.

o CeMuHap-IUCKyCCUSI — KOJJIEKTMBHOE OOCYXKJAEHUE KaKOro-iubo CIOPHOTO
BOIIpOCa, MPOOJIEMBbI, BHISIBIICHHE MHEHUN B TPYIIIIE.

5. Uu¢dopManiuOHHO-KOMMYHHMKAIIUOHHBIE 00pa3oBaTe/ibHbIe TEXHOJOIUH —
opraHuzainus  o0pa3oBaTelbHOTO  MpoIlecca, OCHOBaHHAs  Ha  NPUMEHEHUU
CIEUUANIM3UPOBAHHBIX TMPOrPAMMHBIX Cpel U TEXHUYECKUX CPEICTB paboThl ¢
uHopmarmen.

[Ipumepsr ¢GopMm y4eOHBIX 3aHSITHI C HCMIOIB30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKAIITMOHHBIX TEXHOJIOTUHA:

o Jlekmus-Bu3yanuzamusi —  M3JO0KEHHE  COJEpKaHUS  COMPOBOXKIAACTCS
npe3eHTalue (AeMoHcTpalued yueOHbIX MaTepruanoB, MPEACTABICHHbBIX B PA3IUYHBIX
3HAaKOBBIX CHCTEMax, B T.4. WUIIOCTPATUBHBIX, Tpaduyeckux, ayauo- H
BHJICOMATEPUAIIOB).

o IlpakTuueckoe 3aHaTHe B (OpMe MPE3CHTAIIMU — MPEJICTABICHUE PE3YJIHTATOB
MPOCKTHOM  WJIM  HUCCIENOBAaTENbCKOM  JEATEIBHOCTH  C  HMCIOJb30BAHUEM
CIEIUAIU3UPOBAHHBIX MPOTrPAMMHBIX CPEJ.

Ilon MHHOBAIMOHHBIMU METOJAMHU B 00pPa30BaHUU MOJIPA3yMEBAIOTCS METO/IbI,
OCHOBaHHbIE ~ HAa  HUCIOJB30BAaHUUM  COBPEMEHHBIX  JOCTHUXEHUW  HAyKHU U
MH()OPMAIIMOHHBIX TEXHOJIOTUH B oOpa3oBaHuu. OHM HamNpaBieHbl HA MOBBILIICHHUE
KauyecTBa MOJTOTOBKH IyTEM pPa3BUTUS y CTYIAEHTOB TBOPYECKHX CIOCOOHOCTEH H
caMocrosiTenbHOCTH.  OHUM  TpeAmnojiaraloT  MpUMEHEHHWEe  MH()OPMAIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTHM, a TaKke Yy4eOHO-METOAMYECKHX MATEepHUalioB,
COOTBETCTBYIOIIMX COBPEMEHHOMY MHPOBOMY YpPOBHIO, B TMPOIECCE MpernojaBaHus
JTUCUUTUTAHBIL:

- HCHOJIb30BaHHE MYJIbTUMEIUUHBIX Yy4EOHUKOB, DJIEKTPOHHBIX BEpPCUM
AKCKJIIO3UBHBIX KYPCOB B MPENOJaBaHUU JUCIUILIUHBL;

- WCIOJb30BaHUE MEIUAPECYPCOB, IHIUKIIONEIUMA, AINEKTPOHHBIX OHOIUOTEK WU
HNuteprer;

- KOHCYJIbTUPOBAHUE CTYACHTOB C UCIIOIb30BAHUEM SJIEKTPOHHOMN MOYTHI;

- WUCIOJIb30BAHHE MPOTrPAaMMHO-TIEIATOTUMYECKUX TECTOBBIX 3aJaHUN  JJIs
MIPOBEPKU 3HAHUN CTYJEHTOB U T.]I.

KpoMe Toro, MHHOBallMOHHBIE METOMBlI TAKXKE MPEANOJaraloT U MNPUMEHEHUE
METOJI0B aKTUBHOTO O0yUYEHHUS:

- IHTEPAKTUBHBIE METO/Ibl 00yUEHHUSI: KeC-CTaau, METO/ MPOEKTOB;

- METOJIbl TPOOJIEMHOTO O0YUYEeHUsI, pELICHUE CUTYaTUBHBIX 3a/a4;

- UCCJIEIOBATEILCKUE METO/IbL;

- MPOBEJICHHE JICJIOBBIX M POJIEBBIX UTP, KPYIJIBIX CTOJIOB Ha 0a3e COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

Ha 3ansiTusax npemnogaBaTellb MOXET HCIOJIL30BAaTh IIMPOKUN CIEKTP METOJIOB:
OOBSICHUTEIbHO-WILTIOCTPATUBHBINA,  PENPOAYKTUBHBIA, MPOOJEMHBIN, YacTUYHO-
MMOUCKOBBIM, HCCIENOBATEIbCKUN U apyrue. CeMHHApCKUE 3aHSATUS MPOBOJISATCS B
pa3nuuHbIX (hopMax: TUCIyTa, KOJUIOKBUYMA, TBOPUECKON JTUCKYCCUU, KOHPEPEHIIUU, C
MCIIOIb30BaHUEM UHIUBUIYAIbHBIX 3aIaHUH.
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Cpenu akTyanbHBIX JJIS JAHHOW TUCIUTIIMHBI COBPEMEHHBIX METOIOB O0YUICHUS
BBIJICITAM

¢ CIIOBECHBIC METOBI (MCTOYHUKOM SIBIISIETCS YCTHOE WIIH IEYAaTHOE CJIOBO);

e HAIJBIAHBIE METOABl (MCTOYHUKOM 3HAHWUU  SBISIIOTCS — HaOIIO/IaeMble
MIPEIMETHI, ABJICHUS, HATJISIAHbBIE TTOCO0Hs);

e TPAKTUYECKHE METOABI (CTYICHTHl TOJNYYAarOT 3HAHUS W BBIPAOATHIBAIOT
YMEHUS U HaBBIKU, BBITIONHSS MPAKTHUECKUE ACHCTBUSA);

Baxno mpumeHATh ¢uiaocohcKkue TEOpPETHUECKHE 3HAHHWS B  PEIICHUU
MPAKTUYECKUX 3aJ]lad, CBSA3AHHBIX C peann3amnuei mpodecCHOHANBHBIX (YHKIUNA. DTO
MO3BOJIUT aKTUBU3UPOBATH MBICIUTEIBHYIO JIEATEIHLHOCTh CTYJACHTOB HAa CEMUHAPCKHUX
3aHITHIX, CBA3aTh TECOPETHUYCCKUE TOJOKEHHS C MPAKTUYECKON JKU3HBIO JTUIHOCTH U
COIIMYMA, BBIICIIUTH TEHACHITUH, 3HAYUMBIC JIJISI COBPEMEHHOCTH.

[ToaToMy cpeaut KOMITOHEHTOB YYeOHON JIeATEIHHOCTH BBIICITUM YUeOHYI0
3a/layy KaK NPAaKTHYECKYH 3a/Ja4dy, B TPOIECCE PEIICHHUS KOTOPOW OTKPBIBACTCS
000O0IIEHHBIN CHOCO0 pelIeHusl 3TOM M BCEX OJHOTUIHBIX 3anay. [Ipuyem yueOHas
3a/la4a MOKET CUMTATHCS MO-HACTOSIIEMY PEIICEHHOW TOJBKO TOTIa, KOTJa B CyOBEKTE
MIPOU3OLIUIM 3apaHee 3aJaHHble W3MEHEHUs (T.e. OH OTKPbUI M OCO3HaJI CIoco0 ee
pelieHus).

5.2. Meronu4ecKkue peKOMEHAAUMH 110 OPraHU3ALMH CAMOCTOATEIbLHOM
padoThI CTYACHTOB
28 uacos

B nauvane oOydeHust HEOOXOIMMO O3HAKOMUTKCS C IPOrpaMMOM Kypca U OOUIUMHU
TpeOOBaHUAMU K €70 OCBOCHUIO, OTPAKEHHBIX B CIEAYIOIINX 00s3aTEIbHBIX pa3ienax:

- KQJIEHIApPHO-TEMATUYECKUH IUIAH KypCa;

- IEpEYEHb TEM, MOJIEKAIINX CAMOCTOATEIBHOMY U3YYEHUIO;

- CIIUCOK OCHOBHBIX YU4€OHBIX MOCOOUN U PEKOMEHYEMOU JINTEPATYPHI;

- 3aJJaHUE JJI1 CEMUHAPCKUX 3aHATUM;

- CIIMCOK KOHTPOJIBHBIX BOIIPOCOB K 3a4YETYy;

- KOHTPOJIbHBIE TECTOBbBIC 3aJaHUs JIJIsl IPOBEPKU PE3YIbTATOB OO0 yUECHMUS.

N3yuenne yuebHOro kKypca «EcTecTBO3HaHHE» MpeJronaraeT 3HAKOMCTBO C
MaTEpUAIIOM, BBICTPOEHHBIM MO NPUHIMIYY NPUHALIECKHOCTH K OTPACISAM HAYYHOTO
3HaHUS. DTUM OOBSCHSETCS HEOOXOAMMOCTH €r0 IOCJIENO0BATEIIbHOTO OCBOCHHUS OT
TEMBl K TE€ME, YTO MO3BOJISIET YSICHUTH B3aUMOCBATH OTPACIEHd HAYYHOI'O 3HAHMS.
PexomeHnnyercss BHUMATENBbHO O3HAKOMHUTBCS C H3JI0KEHUEM OTAEIBHOU TEMBI B
OCHOBHOU y4eOHOM JUTEpaType, MOocie 4ero 00OpaTUThCA K KOHTPOJIBbHBIM BOIIPOCAM I10
JAHHOM TeMe C LEeJbI0 YACHEHUs KadecTBa MPUOOpEeTeHHBIX 3HaHUU. B mponecce
OCBOEHUSI Y4€OHOT0 MaTepuaia Mo KaxxJaoMy U3 0JOKOB BaXKHO:

- TOJIyYUTh 4YETKOE TpeAcTaBieHUEe 00 OOBEKTe H3YUYEHUs] U COJEpKaHUs
OCHOBHBIX BOINPOCOB IO TEME, OBJAJAETh HEOOXOIUMBbIM HHGPOPMAIMOHHBIM
MHHUMYMOM;

- OCBOUTbH MOHSATUHHBINA anmapaT (TEPMUHOJIOTHIO), MPEICTABICHHBIN B KaXKIOM
13 pa3zeioB NporpaMMBbl, OMUPASICh HA OCHOBHBIE y4eOHbIE TOCOOUS;

- OBJAQJAETh METOJIaMHM U MeTOAMKaMHu cOopa HHpOpMaIluu — BBIPAOOTATh
MpPEACTaBICHUE O KPYre MCCIEeA0BATENbCKUX MPOOIEM U MEPCIEKTUBHBIX HANIPABICHUM
B Pa3BUTUU COBPEMEHHBIX €CTECTBEHHBIX HAYK.
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B nmponecce wusydyeHuss ydeOHOM AMCHMIUIMHBI HEOOXOIHWMO BBIIOJHEHHE
KOHTPOJIBHBIX pa0oT. OHM MO3BOJIAIOT NMPOBEPUTH KAaY€CTBO 3HAHUWA KaK O KIIFOUEBBIX
MIOHATHAX, TAK U BAKHEHIINX SBJICHUAX B IIOJIE HAYKE.

Dopmbl camocmosmenvHol pabombvl

CryneHTamM HEOOXOAMMO CaMOCTOATEIBHOE H3yY€HUE MEPBOUCTOYHHKOB,
MoOHoOrpaduii, yueOHOU TUTEpaTyphl, YKa3aHHOW B I1aHax. Kpome yCTHBIX OTBETOB Ha
BOIIPOCHI UCHOJIB3YyETCs popMa pabOTHI CO CTYACHUYECKUMU JOKIagaMu U pedepaTtaMu
10 YKa3aHHBIM IPUMEPHBIM TEMAM.

3amaHus 115l CAMOCTOATEJIbHON PA0OTHI CTY/IEHTOB
OcHognble npoyeccol u hopmuvl ecmecmeenHo - HAYUHO20 MEmo0a NO3ZHAHUAL.
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol
1. Meron Jlexapta. YMeTb OOBSACHATH CYIIHOCTh METOAA, 3HAYEHUE A
€CTECTBO3HAHHUSI.
2. OMmUpU3M U palfoHaIN3M. YMETh OOBSACHATH CYTh TOHSATHI, [JaBaTh
CPaBHUTEBHYIO XapaKTEPUCTHKY U CIIEIU(DUKY.

3. Uctuna — mnpeaMer mno3HaHusA. OOBSICHATP NPUYMHY TIOMCKA WCTHHBI,
J0Ka3aTeIbCTB a0COMIOTHON U OTHOCUTEIBHON UCTHHBI.
4. CuHTe3 W aHalIM3 - METOAbl MO3HAHMS. YMETh OOBSICHATH CYTh MOHSTHIA,

JIaBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY U CTICIU(DUKY.
5. AGcTpakiusi B €CTECTBO3HAHUHU. YMETh OOBACHATH CYTh MOHSATHS, 3HAUCHUE
JUISl €CTECTBO3HAHUSL.
Temvl 0oknaoos
1. Pene [exapr.
2. OTnuuuTeNnbHbIe OCOOEHHOCTU PEIUTHH U HAYKHU.
3. COOTHOIIIEHHE €CTECTBEHHBIX HAYK U (puocoduu.
4. CucteMHOCTh B HayKe. OCHOBHbIE TPUHIIUIMBI U KATETOPHUHU.
Coepemennvie cpedcmea ecmecmeeHHO — HAYUHBIX UCCE008AHUIL.
Hocmuscenusn ecmecmeo3nanusi.
Dopma nposedenuss — cemunap.
Bonpocwl u 3a0anus ons camocmosamenvrotl pabomeol
. Ucnionb30BaHue na3epHOM TEXHUKU VISl U3YUYEHUS KUBBIX OPTaHU3MOB.
. CHHXpOHHbBIC UCTOYHUKH U3ITYUECHUS.
. PEeHTreHOCTpYyKTYpHBIN aHATU3 MPU U3YYEHUU KUBBIX OPraHU3MOB.
. JlOCTH>KE€HHST €CTECTBO3HAHMS.
Temvl 0oknaoos

B W N =

. Heittponorpadusi.
. XUMHUYECKHE JIA3EPHI.
. MeTon sanepHoro pe3oHaHca.
. 'enom uenoseka.
Cocmae, cmpoenue u hyHKyuu Kiemok.
Dopma nposedeHust — cemuHap
Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

1. XapakTepucTuka CTpOCHHS MOJIEKYJ YIJICBOJIOB B CBSI3U C UX (PYHKITUSIMU B
KJICTKE.

2. OyHKIHAA TITFOKO36I, IIEJUTION036], KpaxMalia, TIIMKOTEeHA B OpTraHUu3Me.
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3. XapakTepucTuka CTpOCHHS MOJIEKYJ OEJIKOB B CBSI3U ¢ UX (DYHKIIUAMU B
KJIETKE..

4. CxoncTBO OEIKOB ¢ HYKIEMHOBBIMH KHUCIOTAMH.

5. OCOOEHHOCTU CTPOEHUSI MUTOXOHIPHUI U XJIOPOIIACT, B CBSA3U C UX
(GYHKIUSMHU B KIIETKE.

6. CBsI3b CTpOEHUE 5A]Ipa KJIETKU U €ro PYHKIUNA B KIIETKE.

Temvl 0oxnaoos

1. 3apoxaeHue OMOJIOTUU KaK HAyKH.

2. buo-, Makpo-, MUKPORJIEMEHTHI U UX POJIb B )KU3HU PACTEHUSI.

3. JlokazarenbcTBa NEPEABUKEHUS OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB B
pacTeHUHU.

4. BurtamuHbl, EPMEHTHI U TOPMOHBI U UX POJIb B OpTraHU3MeE.

5. CTtpykTypHOE U (PYHKIIMOHATBHOE Pa3Iuyne PACTUTEIbHBIX U )KUBOTHBIX
KJIETOK.

Buowt oomena eewgecme.
Dopma nposedeHuss — KOHMPOLbHASL paboma
Bonpocwl u 3a0anus ons konmponvroti pabomoi
1. lokaxuTe, 9TO KJIETKA CTPYKTYpHas U GyHKIMOHATHHAS €AMHUIIA )KHUBBIX
OpraHHU3MOB.

2. 3amOTHUTE CXEMY: MaKpOBJIEMEHTHI - ...
J XHAMHYECKHE 3J'I€Mé{TBI

XHUMHYECKUM COCTAB KICTKHU N MUKPOIJIEMEHTHI - ...
AN v HEOPTaHUYECKHE - ...

BGI_LQJTBEI
OPraHUYECKHE - ...

3. [louemy oiHMM M3 HEOOXOJIMMBIX YCIOBUUM MPOPACTAHMS CEMSH SIBIISETCA
HaJIM4ue BOJbI?
4. OT™MeTbTe 0OCOOCHHOCTHU CTPOEHUS YTIIEBOJOB, IEPEUYUCIUTE UX OCHOBHBIE

GyHKUIUU.
5. OT™MeThTE 0COOEHHOCTH CTPOEHMS JIMIIUIOB, IEPEUNUCTUTE UX OCHOBHBIE

byHKUIUU.

6. Kak nposnsiercss pepmentatuBHas GyHKIUs 0€TKOBBIX MOsieKyn? UTto
03HAYaeT BBIPAXKEHUE «CIEIU(PUUHOCTD JEUCTBUS (DepMeHTa»?

7. 3anoaHuTe Ta0auIy:

IIpusHaku JHK PHK

COoCTaB

CTpYKTypa

MCECTO B KJICTKC

byHKIHS

8. Kakoii mpo1iecc Ha3bIBaIOT:

Permukanueit JIHK - ; Tpanckpunuuen - ; TpaHcisnuen - .
9. Kakyo ponp Urpaet quToIia3mMa B )KU3HU KIETKH?

10. O6®wscauTe 3anuch: HHK PHK  Gemnoxk.
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11. [alite onmpeaeneHue: roMeoctas - ; GepMEHTHI - ; XeMOTPOQHI -.

12. Pa3znenute Ha ABE TPYMIHI : a) OMOTOIUMEPBI, 0) OpraHuyYecKre HeOObIIne
MOJEKYIbI —

MPOCThIE caxapa, O€JIKU, YIIIeBOIbl, HYKJIEUHOBBIE KUCIOThI, TOPMOHBI,
MUTMEHTHI, AMUHOKHUCIIOTHI, HYKJICOTHUI.

13. B uem 3akitogaeTcsi CTpouTenbHas PYyHKIUS OCIKOB?

14. Kakue opraHesuibl SBJISIFOTCA UCTOUHUKOM ATD?

15. YkaxuTte r71aBHbIe PYHKIIMH SIAPA B KIETKE.

16. Uto siBiIsIETCA €AUHULIEN TEHETUYECKOTO Ko1a?

17. Uto Takoe reHeTUYECKUM KOJI, KAKOBO €ro 3HaueHue. Packponrte Takoe
CBOWCTBO F€HETHYECKOr0 KOJ1a, KAK OJHO3HAYHOCTb.

Memoouueckue ykazanus K bINOJHEHUO. BBITIOTHSAETCS MUCEMEHHO 10
BapuaHTaMm. Bpems BbeinosiHeHus 35 MunyT. 3aganus | Bapuanta: 1,2,3,4,6,7,8,9,10,14;
3aganus 2 Bapuanta: 1,3,5,7,11,12,13,15,16,17

Pazmnoscenue u unougudyaivbHoe pazeumue op2aHu3mos.

Dopma nposedenus — NpaKmuyeckas paboma c snemeHmamu beceovl

Bonpocwol u 3a0anus ons camocmosamenvrol pabomeol
1.JleneHue KIETKA — MUTO3.

2. JlenieHue KIETKA — MEHO03.

Memoouueckue pexomenoayuu k pabome.: COCTaBICHUE CXEMbl MUTO3a IO
KOHCIIEKTaM JICKITHH.

3akonomepuocmu nacnedoganusn npuznaxkos. OcnoeéHbvle ceHemuuecKue
ROHAMUAA.
Dopma nposedenus — npakmuyeckas paboma — peuienue 3a0ay
Bonpocwol u 3a0anus ons camocmosamenvrol pabomeol

l. OOBSICHUTHL TEPMHUHBI: THOPHUIBI, JOMUHAHTHBIC MPU3HAKHU, PELIECCUBHBIE
MPU3HAKHA, TOMO3UTOThI, T'E€TEPO3UTOTHI, paCUICIJICHWE, aJUleJIbHbIE€ T'EHbI, TaMETHI,
Te€HOTHM, (PEHOTHII.

2. Pemenne 3anau.

1. Bpluucnutre THUMNBI TaMeT, KOTOPhiE OOpa3ylTCs y CIEAYIOIMHNX OCOOEH:
a) y ocobu ¢ renotunom AABB;

0) y ocodu ¢ renotuniom AABB/Ix;

B) y ocobu ¢ renotunom AaBs/InPpKK;

2. Y d4enoBeka deThipe Tpynnbl kpoBu B cucteme ABO 00ycioBieHbl
B3aUMOJCUCTBUEM TPEX AJUIEIIBHBIX T'€HOB: 1A, 18 , 19,

a) Martb co Il rpynmoit kpoBu umeer pedbenka c I rpymnmnoil kpoBu. YcTaHOBUTE
BO3MO>KHbBIE TPYIIIBI KPOBU OTIIA.

0) B poawibHOM A0Me mepenyTaliu ABYX MalbuuKOB. PoguTenu ogHOTO M3 HUX
umeroT [ u Il rpynmer kpoBu, poaurenu npyroro II u IV. UccnenoBanue nokasano, 4to
netd umeroT [ u IV rpynnel kpoBu. Onpeennure KTo Y€l ChIH.

3. VYV uyenoBeka 0iu30pykocTh (M) JTOMUHHMpPYET HaJl HOPMAJIbHBIM 3PEHHEM, a
kapue riasa (B) Haa ronyObiMu.
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VY romybornazoit 6IM30pyKOHM KEHIIMHBI OT Opaka C Kaperjia3zblM MYXUYMHOU C
HOpPMaJbHBIM 3PEHHUEM POJUJICA Kaperiasplii OJu30pykuii pedeHok. MOxHO JH
YCTAaHOBUTH TCHOTHU POAUTEIICH?

Memoouueckue pexomendayuu k pabome: 3aganue N la, 10, 2a — BBIOJHIEM B
coBMecTHO B rpynne. 3aaanus N 1B, 20, 3 — camocTosiTennbHas padoTa.

Buo, ezo kpumepuu u cmpykmypel.
Dopma nposedeHus — cemunap
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol
1. OOBSICHUTH TEPMHUHBI, IPUBECTH IPUMEPHI: OMOJIOTMYECKUN Iporpece,
OnooruuecKkuit perpecc, apomopd o3, HANOAANITAIINS, IeTCHEPaIIHs.

2. OpomononHsie uaen JK.b.Jlamapka u ux 3HaueHue s pa3BUTUSL OUOJIOTHUU.

Hayunbte u coyuanvono — IKOHOMUYECKUE NPEONOCHLIKU 603HUKHOBECHUS

meopuu 4. /lapseuna.

Dopma nposedenus - beceda
Bonpocwl u 3a0anus ons camocmosmenvroll pabomeol
1. Ucrionb3ys 3HaHUS 3aKOHOB T€HETHKH, JOKA3aTh HEBO3MOXXHOCTh
HACJIeI0BaHUS MPUOOPETEHHBIX MPU3HAKOB.
2. JlokazaTenbCcTBa SBOTIONNH KUBBIX OPTaHU3MOB.
Temvl 0oknaoos

1. IIpennochenKyu BO3BHUKHOBEHHUS 3BOJIOLMOHHOM Teopun Y./lapBuHa.
2. Yapuw3 JlapBuH.

T'unome3svl NPOUCXOHCOCHUA HCUZHU.
Dopma nposedeHust — YPOoK - OUCHYM
Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol
1. I'unoTe3sl MPOUCXOKICHUS )KU3HHA HA 3EMIIE.

B3zaumoomnowenusa opzanuzma u cpeowvl.
JKorocusa KakK nayka, ee 3a0auu u 3HaveHue.
Dopma nposedeHUss — YPOK — ceMUHap
Bonpocwol u 3a0anus ons camocmosamenvrol pabomeol

1. 3HaTh onpeneneHus coooIecTBa, OUOreoeH03a, MPOAYILIEHTOB, PEIYIIEHTOB,
KOHCYMEHTOB.

2. [IpuBecTu npuMepkl arpolieHO30B, BBIACINUB MPOAYLIEHTHI, KOHCYMEHTBHI,
PEIYLEHTBI.

3. Bo3aeicTBue 4enoBeKa Ha MPUPOAY HA PA3JIMYHBIX 3Tarax pa3BUTHS
YeJI0BEUECKOro 00IIECTBa.

4. PaznuuHble 3KOJIOTUYECKHAE MUPAMUIbI 1 COOTHOLIEHUSI OPTaHU3MOB Ha
KaXXJIOU UX CTYIICHHU.

5. Iyt noBbIIEHUS! OMOJIOTUYECKON MPOTYKTUBHOCTU B HCKYCCTBEHHBIX
IKOCUCTEMAX.

6. Posib paBUTENBCTBEHHBIX U OOIIECTBEHHBIX JKOJIOTMYECKUX OpTaHU3aluil B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.
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buocgpepa, ee cmpyxkmypa u pynxyuu.
Dopma nposedeHust — YPOK — CEMUHAD
Bonpocwol u 3a0anus ons camocmosamenvrol pabomeol

1. TlpuuuHbI U TPAHUIBI YCTOUYUBOCTH OHOCPEPHI K BO3JIEUCTBUIO I€SITEIHHOCTH
JIIOJEH.

2. IlpuBOANTH IPUMEPHI KOHKYPEHIIMHU MEXAY OpraHu3MaMu Hallleii MECTHOCTH.

3. 3HaTh onpeaeneHus coooIIecTBa, OUOreoeH03a, MPOAYIIEHTOB, PEIYIIEHTOB,
KOHCYMEHTOB.

4. OOBACHATH, MOYEMY Ha CTAPBIX 3JAHUAX MOXKHO YBUAETH JUIIAHUKHI, MXH,
Oepesbl.

Xumuueckue ceoicmea u npespanieHus 6euiecme.
Cmpoenue amoma. Cmpoenue eeujecmea.
Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul
Bonpocwol u 3a0anus ons camocmosamenvroll pabomeol
1. AHanu3 WM3MEHEHUs CBOMCTB 3JIEMEHTOB B MEPUOAAX U TPYINAX
MEPUOINYECKON CUCTEMBI XUMUYECKUX dIeMeHTOB J[.M1.Meneneena.
2. CocTaBineHHE CXEM 3JIEKTPOHHOI'O CTPOECHHUS aTOMOB 3JIEMEHTOB BTOPOTO
Nepuoaa MeEPUOAUIECKON CUCTEMBI XUMHUUYECKUX 3eMeHTOB [[.M1.Menneneena.

Temwvt 00K1A008
1. «IlepuoguyeckoMy 3aKOHY OyyIIee HE TPO3UT PA3PYIICHUEM. ...
2. Kuznb u aesarenbHocTh .M. Menaenees.
3. IIna3ma - 4eTBEpTOE COCTOSTHHUE BEIIECTRA.
4. Amop@dHuble BelecTBa B IPUPO/JIE, TEXHUKE, OBITY.

Xumuueckue, mepmoxumuueckue peakyuu. Xumuueckoe pagHogecue.
Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol
1. CxopocTs peakiuu B (aKkTOphl, OT KOTOPHIX OHA 3aBUCHT.
2. CocTaBneHHE CXEM 3JIEKTPOHHOI'O CTPOCHHUS aTOMOB 3JIEMEHTOB BTOPOTO
Iepuoaa MEPUOAUIECKON CUCTEMBI XUMHUUYECKUX 3eMeHTOB [[.M1.Menneneesa.
Temvl 0oxnaoos
1. Peakuust TopeHUst HA NPOU3BOJICTBE.
2. Peakiusi ropeHus B OBITY.

Heopeanuueckue coedunenus.
Knaccugpuxayus neopeanuueckux coeounenuil. Xumuueckue ceoiicmea
Heop2aHuuecKux coeOuHeHull.
dopma nposedeHus — YPOK — ceMUHap
Bonpocwol u 3a0anus ons camocmosamenvrol pabomeol
1. Knaccudukainus HeOpraHM4eCKuX COeAMHEHU U UX CBOWCTRBA.
2. Mcnionp30BaHNE HEOPraHUUECKUX COEAMHEHUN B OBITY.
Temvl 0oxnaoos
1. Micnonb3oBaHre MUHEPATBHBIX KUCIOT HA PEANPUITUSIX PAZTUIHOTO
npoduis.
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2. IloBapeHHas COJIb KAK XUMHUYECKOE ChIPhHE.

Memannwl. Cniagvl u KOppo3usa memaios.
Dopma nposedeHust — YPOK — CEMUHAD
Bonpocwl u 3a0anus ons camocmosamenvrotl pabomol

. CriiaBbl: YEpHBIE U IIBETHBHIE.

Koppo3us meTanioB u cnocoObl 3alUThI OT HEE

CriocoObl OJTy4YEeHHS METAIIIIOB.

Temvl 0oknaoos

. Ponb MeTannoB B UCTOPUU YETOBEYECKOW IUBUIU3AIIUY.
. IlllenoyHbIE METAILIBI.
. lllenoyHO-3eMEBbHBIE METAJLIBI.
. biraropoaHsie MeTabl.
. XuMuUsl METAJUIOB B MO€H npodecCuoHanbHON AesATeTbHOCTH.

I

03N L A~

Hememannui.
Dopma nposedeHust — YPOK — CEMUHAD
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. OO0uas xapakTepUCTUKA TJIABHBIX MOATPYIN HEMETAJIOB: TaJIOT€HBI,
XaJIbKOT€HHBI, T'a3bl, 0JIAarOPOIHBIE Ta3bl.

2. BaxxHelire COeJMHEHUSI HEMETAIUIOB B IPUPOJAE U XO3AMCTBEHHOM
JESITEIIbHOCTU YEJIOBEKA.

Temvl 0oknaoos

1. Xumus HemeTauioB B Moel mpodeccruoHaIbHON NeATebHOCTH.

2. BaxxHeuine COeUHEHUS METAIIJIOB U HEMETAJIOB B IPUPOAE U
XO3SIUCTBEHHOM JE€STEILHOCTH YEJIOBEKA.

3awuma oxpyxrcarouieii cpeovl om 3a2pa3HeHUIlL.
Dopma nposedeHust — YPOK — CEMUHAD
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol
1. 3ammTa OKpyX)aruien cpeabl OT 3arpsI3HEHUS TSHKEIIBIMU METAJLIAMMU.
2. 3ammTa OKpY’Karoleu Cpeasl OT 3arpsi3HEHHS] COSTUHEHUAMU a30Ta.
3. 3ammTa OKpyX)aruen cpeabl OT 3arpsI3HEHUS] COEUHEHUSIMU CEPBI.
4. 3ammTa OKpy»Karolen Cpeasl OT 3arps3HEHNS] COEIUHEHUSAMU YTIIEPOa.
Temvl 0oxnaoos
1. «['psi3HBIE» OTpACIU MPOU3BOJICTBA B MPOMBIIILIIEHHOCTH.
2. «['psi3HBIC» OTpACIIU MPOU3BOJCTBA B CEILCKOM XO35ICTBE.

Opzanuueckue coeounenus.
Knaccuguxayun opzanuueckux coeounenuit. Teopus cmpoenusn
opzanuueckux coeounenuil. Hzomepus.
Dopma nposedeHust — YPOK — CEMUHADP C INeMEHMAMU NPAKMUYECKOU padbomul
Bonpocwol u 3a0anus ons camocmosamenvroll pabomeol
1.OCHOBHBIC TOHATHS OPTraHUICCKOW XUMHH U TCOPHS CTPOCHHS OpPraHUYSCKUX
COCIMHEHUM.
2.OCHOBHBIE TTOJIOKCHHS TCOPHH CTPOSHHSI OPTaHUYSCKUX COCTHHCHUI.
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Temvl 0oknaoos
1. U3omepusi: CTpyKTypHas.
2. 3omepusi: npOCTpaHCTBEHHAS.

Yeneeooopoowi. Ilpupoonsvie ucmounuku y2inee00opooos. Illpumenenue
Yy2/1€6000P0008 8 OP2AHUYUECKOM CUHMme3e.
Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul
Bonpocwol u 3a0anus ons camocmosmenvroll pabomeol
1. Meran.
2. DOTUJEH.
3. AuetusieH.
4. benson.
5. 'enetnueckas CBsI3b MEXIAY U3YYCHHBIMH KJIACCAMU YTIEBOAOPOIOB.

Temwt Ooknaooe
1. DKoIOTHYeCKUE aCTIEKThI UCTIOIB30BAHUS YTIAECBOTOPOTHOTO CHIPHS.
2. DKOHOMHYECKHUE aCTIEKThI MEXTYHAPOTHOTO COTPYAHIUYECTBA 110

HCIMOJIb30BAHUIO YTIIEBOJOPOJHOIO CHIPBSI.

3. Xumus yriieBoJ0OpOJHOTO ChIPbsl M MOsi Oyay1as npodeccus.
4. YTneBo0poIHOE TOTIIMBO, €r0 BUJIbI U Ha3HAYEHUE.

Kucnopooocooeprcauwue opzanuueckue coeOuHeHus: CRupmol, KapooHoevle
KUCTIOMbl, MbLIIA U HCUPDL, Y2T1€600bl.
Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul
Bonpocwol u 3a0anus ons camocmosamenvroll pabomeol
. OTUJIOBBINA CIIUPT.
. ' muuepun.
. YKCyCHasi KUCJIOTA.
. YTJIEeBOJBI: TIIIOK03a, KpaxMal, [EUT0I03a.

B W N =

Tembl Ooxknaoos
. Ponb yrneBonoB B Moeit Oyayiiei mpoecCHOHANBHON IeSITEIbHOCTH.
. AJIKOTOM3M | €T0 MpopUIaKTHKA.
. ZKupsbI Kak MpOAYKT MUTAHUS U XUMHYECKOE CBIPHE.
. HexBaTka npoaoBOJIbCTBUS KaK riio0aibHas mpodiiemMa 4esioBeuecTBa U MyTH

B W N —

ee peIICHHS.

A3omocooeprcawjue opzanuyeckue coeounenus. Ilonumepel.
Dopma nposedeHUst — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul
Bonpocwol u 3a0anus ons camocmosamenvroll pabomeol
1. IlpaBuita 6e30macHoi pabOThI CO CPeACTBAMU OBITOBOM XUMHUH.
2. Knaccudukaiuu miactMacc 1 BOJOKOH.
Temvl 0oknaoos
3. 3HaueHHe a30TOCOAEPKAIINX COEAUHEHUH B OBITY.
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Cocmae, cmpoenue u pyHKuuu Kiemox.
Dopma nposedenus — 1abopamopuas paboma

Omnpenenenue KOIMYECTBA XJIOPOPIWILIA B JIMCTHAX KOJTOPHUMETPUYECKUM
METO10M

Leny pabomol: OBIANIETh KOJIOPUMETPUUECKUM METOJIOM ONPEACICHUS
XJIopouIUIa B TUCTHAX PACTECHUH.

Jluoakmuueckas yenv: MO3HAKOMUTBCA C XUMUYECKUMHU CBOMCTBAMH MUTMEHTOB
JIUCTA; COCTaBIIATh OTUET O MPOJIeIaHHON padoTe.

Obopyoosanue: damika Iletpu, cTymka, JHCT pacTeHUs, HOXKHUIIBI, CIHUPT,
¢dunpTpoBangbHas Oymara, mpooupka.

KonunuecTBo xnopoduiia B TUCThIX PACTEHHM MOIBEpraeTcsl 3HaUUTEIbHBIM
KOJIeOaHUSM, KOTOPbIE OMPEICIISIIOTCS BHYTPEHHUMU OCOOCHHOCTSIMU (BUJI paCTCHHUS,
BO3pACT OpraHa) ¥ yCJIOBUSIMU BHEIIIHEH cpebl (MHTEHCUBHOCTH CBETA, TEMIIEpATypa,
MUHEpaJibHOE NuTaHue u Ap.). ConeprkaHue 3eJIeHbIX MUTMEHTOB U €r0 JTUHAMUKA B
pPaCTEHHUSIX CYIIECTBEHHO BIMUSIOT HA MHTEHCUBHOCTH (DOTOCUHTE3a U MPOIYKTUBHOCTD
opraHusMa.

Xo0 pabomuwi: paboTa COCTOUT U3 ABYX ATAMNOB: 1) MoyuyeHHe COUPTOBOTO
AKCTpPAKTa MUTMEHTOB; 2) JIsl IPUTOTOBICHHS PACTBOPA XJIOpO(DHILIIa UCTOIB3YIOT
CBEXXHE JIUCThS pacTeHUi. 3) opopmiIeHHUE OTUEeTA.

Cwmech nomectuth B hapPopoBYyIO CTYIIKY U pacTEPETh MECTUKOM 10
OJTHOPOJHOM Macchl. J{Jid ydiiiero n3MeNbueHus TKaHe HeoOXoAuMO Tepea
pacTupaHueM K cMecH 100aBUTh HeMHOTo Mena. CoaepKuMoe CTYNKU KOJTUYECTBEHHO
MEPEHECTH Ha BOPOHKY ¢ GpuiabTpoM. Mcnonb3oBath puiabTp ¢ Oenoit aentoil. Ero
pa3mep noadupaTh Tak, 4ToObl Kpasi GUIbTpa HEe ObLIU BhIIIE KpaeB BOpoHKHU. Ocoboe
BHMMaHUE 00pAaTUTh HA aKKypaTHOE MEPEHECEeHHEe 3eJIeHON Macchl Ha GuIbTp. OTY
OMEpaINIO HAJl0 OCYIIECTBIISITh O€3 MOTepb, COOII0Ias CleyIONMe MPaBUia; -
MEPEHOCUTD KUJKOCTh MO CTEKISTHHON Mall0uKe; -
CTYNKY TP CIMBAHUM JKUJIKOCTH HAKIIOHSATH PE3KO.

Pazmnoscenue u unougudyaivbHoe pazeumue op2aHu3mos.
Dopma nposedeHust — poaesas uepa

PosieBasi urpa (padora mapamm)
IIpensiaraembie 00CTOATEbCTBA (MPEALICTOPHUS)
Bupycur

3agaya y4YyaCTHUKOB pOJIEBOM WIPhHl — Ha NpUMEPE OJHOTO U3 BHPYCOB
MMO3HAKOMUTHCSI C MHOTOOOpa3ueM BupycoB. [IpeacTtaButh BUpYC, 1aTh XapaKTEPUCTUKY
npoduIaKkTHKE 3a00JIEBaHUIO U CIOCO0aM JICUEHUSI.

1.1. Ctpykrypa, cocTtaB BupYyca.

1.2. Cnocobbl 3apakeHusi, Pa3MHOXEHUS, WUHAUBUIYAIbHOTO pAa3BUTHUS B
OpraHu3Me.

2.2.  Mepsl npoduIakTUKH 3a00JI€BaHMS, CIIOCOOBI JICUSHHUS.

2.3. YcnoBusi 00BSBICHUS YTUAEMUU, KOJIUYECTBO 3a00JICBIIHX.

2.4. Teorpadus pacnpocTpaHeHUs OOJIC3HHU.
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Hzeposas yenw: [lpenctaBuTh BUPYC, ONMUPAsCh HA CBOU aKTEPCKUE CIIOCOOHOCTH,
TEOPETUYECKHE 3HAHUS, JOTIOJHUTEIbHBIC CPEACTBA (KOCTIOMBI, TPUM).

Jluoakxmuueckasn yenv uepwvl: GOpMUpPOBaAHUE OEPEKHOT0 OTHOIICHHUS K CBOEMY
310pOBBIO0. Yepe3 3MOIMOHAIBHO-IIEHHOCTHBIA KOMIIOHEHT IMO3HAKOMUTh C MEpaMu
PO MIAKTUKY 3a00I€BaHU .

Peanuzanus nenu TpedyeT NOCTAaHOBKH IIEJI0T0 psifia 3a0ay — 3TO:

* mombop wuHOpMAIMU TO TPEIIOKEHHOM TeMe, BBIOOp crocoba Ioaauu
uH(opmaruy;

* IOJITOTOBKA BBICTYIUICHUS, C 1IEJIbIO MPEICTABICHHUS CBOETO BUPYCa JIOCTYIHBIM
CrocoOOM OCTaJbHBIM yYaCTHUKaM.

Mamepuanvl uepel. 1eKOpalvu, KOCTIOMBI, TPUM, 3ByKOBOE COITPOBOKJICHHE.

Yuacmuuxu ponesoti uepwi: Bupyc 0emencta, CIIN/la, nTuuuii rpunm, CBUHOM
TPUIIM, OCTa U APYTHe MO BHIOOPY YYACTHUKOB.

3.2. @opmbl usmMeHuyUBOCHU.
Dopma nposedenus — rabopamopuas paboma

N3yuyenue U3MEHYNBOCTH y PACTEeHH, MOCTPOEHHE BAPUAIIMOHHOIO Psijia
U BapUAaLlMOHHOM KPHUBOM.

Ilenv  pabomwi: O3HAKOMJICHHE CO  CTATUCTHYCCKUMU  3aKOHOMEPHOCTSIMH
MOAU(PUKAIMOHHON U3MEHYMBOCTH, BEIPA0OTKA YMEHHSI CTPOUTH BapUAITMOHHBINA PSIT U
rpaduK HM3MEHYMBOCTH HW3Y4aeMOTO IMPHU3HAKA, COCTABISITH OTUYET O MPOJCTaHHOMN
pabore.

Obopydosanue: OOBEKTHl HCCIEIOBaHUS (yKa3aTh KakKUe M 00IIee KOIMYECTBO
AK3EMIUIAPOB), TUHEHKA.

Xoo pabomui:

1. UV3meputrh pa3mepbl 1a0OpPaTOpPHBIX OOBEKTOB MPHU TIOMOIIU JIMHEHKH.
JlanHbIC 3amMCaTh B YEPHOBUK.

2.  llomyueHHbIC MaHHBIE 3aHECTE B TAOJUILy BapHUAIMOHHOTO Psia, B KOTOPOU
0 TOPU30HTAIIA CHAYajIa PACTIONOKUTE P YUCEN, 0TOOPAKAIONINX IMOCIEA0BATEIEHOE
W3MCHECHHE MPU3HAKa (HAIpUMEp, JUIMHY JIMCTOBOW TUIACTUHKHU — V), HIDKE — YacCTOTY
BCTPEYAEMOCTH KaXJI0T0 MpHU3HAKA (YUCIIO0 IK3EMIUISIPOB ¢ TAKUM 3HAYCHUEM MPU3HAKA
—p). Onpenenuth, Kakue MpU3HAKHA BCTPEUYAIOTCS HAM00JIee YacTo, a KaKue — PeKo.

Bapunanunonnsii psija

3. IloctpouTh BapHAIlMOHHYIO KPUBYIO, KOTOpas MpEeJCTaBiseT coOoM
rpauyecKkoe BhIpaKEHUE M3MEHUMBOCTH 3TOro mpusHaka. [Ipu 3Tom Ha ocu abcuucc
(OX) oTMeTuTh CTENEeHb BBIPAXKEHHOCTH Mpu3Haka (v), a Ha ocu opauHat (OY) —
Y4acTOTY BCTPEUAeMOCTH IpH3HaKa (p).

4. OnpenenuTh CPEeAHIO BEIMYMHY Npu3Haka 1o Gopmyne M = X(vep)/n,
rae M —  cpenHss  BenMuMHA; X - 3HAK CYMMBbL, V -  BAapUaHTa, p - 4acCTOTa
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BCTPEUAEMOCTHU, n - oOiiee uucio BapuaHT. OTMETUTh TOUuKy M Ha BapuallMOHHOU
KPHUBOM.

5.Caenatb BBIBOJ O TOM, Kakasi 3aKOHOMEPHOCTh MOAM(PUKAIMOHHOMN
M3MEHYUBOCTU OOHapykeHa. Pe3ynbrarsl 0OpMUTE B OTYET.

Coepemennvie OuUOmMexHoN02UU.
Dopma nposedenust — 0eN08as Uepa ¢ deMeHmamu OUCKYCCuu

IIpensiaraembie 00CTOATEbCTBA (MPEALICTOPHUS)

B0o3M0XXHOCTH, OTKpbIBaeMble OMOTEXHOJIOTHMEN Mepela YeJIOBEUYEeCTBOM, KaK B
obnactu ¢pyHAAMEHTaIbHOW HAyKH, TAK U BO MHOTUX JPYTUX 00JIaCTSIX, BECbMa BEJIUKU
Y HEPEJKO JTa)Ke€ PEBOJIFOLMOHHBL. Tak, OHA MO3BOJSET OCYLIECTBIATh HHAYCTPHAIBHOE
MacCOBO€ MPOMU3BOJICTBO HYXKHBIX O€JIKOB, 3HAUYUTEIbHO OOJIEr4aeT TEXHOJOTHYECKUE
MPOLIECCHl JIA TMOJYYEeHHUS MPOAYKTOB (EpMEHTAIMU - DH3UMOB M aMUHOKHUCIOT, B
OyIyIIeM MOXET MPUMEHSIThCS JJIsSl YIY4IIEHUsT PACTEHUM M JKUBOTHBIX, & TakXKe s
JIeYEHUs1 HACJIEICTBEHHBIX O0JIE3HEN UenoBeka.

'ennas wHXeHepuss U OWOTEXHOJIOTHA, OyAydd OJHUMH W3 MarucTpaibHBIX
HaIpaBJIeHU HAYyYHO-TEXHHUYECKOTIO MPOrpecca, aKTUBHO CIOCOOCTBYIOT YCKOPEHHIO
pEelIeHUs] MHOTHX 3aJa4, TaKUuX, Kak IPOJOBOJILCTBEHHAS, CEIbCKOXO35WCTBEHHAS,
JHEpreTudeckas,  skoyormdeckas. Ho  ocobeHHo  Oonplue  BO3MOXKHOCTH
OMOTEXHOJIOTUS OTKPBIBAET MEpea MEAUIMHOW U (apMalleBTUKON, TOCKOJIBKY €€
MIPUMEHEHUE MOXXET MPUBECTH K KOPEHHBIM MPeoOpa3oBaHUsIM MeAUIUMHBI. MHoOTrue
0oJie3HU, JJIs KOTOPBIX B HACTOSIIIEE BpPEMsS HE CYIIECTBYET aJ€KBATHBIX METOJIOB
JTUArHOCTUKUA U JICYeHUsS (PaKOBBIE, CEPJCYHOCOCYIUCTHIE, BUPYCHBICE W TApa3UTHbHIC
MH(EKINH, HEPBHBIE U YMCTBEHHBIE PACCTPONCTBA), C MOMOILbIO T€HHOW UHXEHEPUU U
OMOTEXHOJOTUM CTaHyT JOCTYNHBI WM JAWArHocThke, U Jedenuto. [log BiusHUEM
OMOTEXHOJIOTUM MEJIUIIMHA MOXET MPEeBPATUTHCS B TUCIHUIUIMHY C SICHBIM MOHUMAaHUEM
MPOUCXOASAIINX B OPTaHU3ME MOJIEKYJIAPHBIX U T€HETUYECKUX MTPOLECCOB.

B xoHne 60-x Bompoc "4ToO Takoe YeNOBEK M B YEM €€ CyTh' CTajau NMpeaIMeETOM
WHTEpeca He TONbKO (uiiocoduu, HO U APYTUX cPep HAYYHOro 3HAHUSA U MPAKTUKH.
Benp pasButHe OMOTEXHOJOTHM cTan yrpo3od TpaHchOpMalUM YEJIOBEKa Kak
OMOJIOTHUYECKOT0 BHa. bHOTeXHOI0THMU HE TOJBKO '"crmacaroT" YenoBeka, a B MPOoIecce
COIMAIN3AlMK BBIMOJIHAIOT HEKOTOpbIE "penpecCUBHBIX" (YHKIUU (OTKPHITHI HOBBIC
HaIpaBJICHUs] TEHETUKH - TEHOMUKA U TPOTEIHOMIKA, KJIETOUHasi OUOI0THS (MEXaHU3MBI
peuenuuu, Gy3eu, TpaHCMEMOpPaHHBIA MEPEHOC U JP..); MOJIEKYJIpHAsi UMMYHOJOTHS,
pacuinpoBaHbl MEXaHU3Mbl  KJIETOYHOM  KOONepaluu, HMMYHHOU  CHCTEMBI;
MIPOTPECCUBHBIMU HAIMPABICHUSMU CTald (apMaKOJIOTHUsl, KOMIIBIOTEPHBIE METObI
CHUHTE3a JIEYEOHBIX MpenapaToB U Jp.. (UTO XapaKTEepU3yeT aKTHUBHOE BOIUIOIICHUE
HAy4YHOTO 3HAHUA B KIMHUYECKYI0 MEJUIHUHY); pa3BUTHE PEAHUMATOJIOTHH H
AHECTE3MOJIOTUH, YTO CTaJ0 TOTYKOM K IOSIBICHUIO HOBBIX 3BEHBEB COBPEMEHHOM
XUPYPrUU - CEPACUYHOU, COCYAUCTOM, IIACTUYECKOW U JIp.; pa3pabOTaHbl METObI
MMMYHOMO/TYJISIITUU, TEMOANAIN3 U IPYTUE METOJIbl OUUCTKU OpTraHu3Ma U T.I1.)

[TogoOHbBIE TEXHOJOTUU JTaI0T BO3MOKHOCTh TOJaMU MOJJAEPKUBATH KU3HEHHbBIC
MPOLECCHI B TEJIE YEIOBEKA, K KOTOPOM Y€ HHKOTJA HE BEpHETCs co3HaHue. OHU Tak
NEUCTBYIOT Ha YeJIOBEKa, YTO MO3BOJISIOT OOPOTHCS C HACIEACTBEHHBIMU OOJIE3HAMHU, a
TaKXe U3MEHSTh, MOJU(PUIIUPOBATH CaMy IPUPOY YEIOBEKA
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Eme oguum BUTKOM mpoOJjieM SBISIETCS YpPE3BbIYANHBIN CKauOK B Pa3BUTUU
PENPOAYKTUBHBIX TEXHOJOTHM B akymiepcTBe u runekosioruu (B 1978 r B (KeMOpumk,
AHIIUs) BIIEPBBIE YIaIOCh BOIIOTUTH CIIOCO0 in vitro (B mpoOupKe), B pe3yabTaTe Yyero
nosiBWIach nepsas pedbeHok "uz npoobupku" - Jlynsza bpayn, Tem xe criocooom B 1997 r.
onu1a kioHupoBana oia Jlomu (Ilotnanaus). TexHOIOruU, KOTOPbIE MOMOTAIOT CTaTh
POAUTEINISIMU TapaM, KOTOPbIE HE MOTYT UMETH JIETeH, HO CO3Aal0T npoodsemy "aumHux"
AMOPHUOHOB, KOTOPHIE HY’KHO YHUUTOXATh.

OTu U Jpyrue npooOsieMbl BCE 4Yallle CTAHOBSITCA HAYAJIOM U OOBEKTOM OCTPBIX
JMCKYCCHM, TaK KaK 3aTparuBaroT MPOCTOTO YEJIOBEKa, €ro MOTPEOHOCTH, CTPEMIICHUS,
HAJIeKIbl - BO3HUKAET CHUTyallus cBoeoOpazHoro "yriayOlsieHue" delloBeKa B MHUD,
CIIPOCKTUPOBAHHBIN /i1 HEE€ HAYYHBIMU TEXHOJOTUSIMU (TA€ KCTaTH, yTPO3y HECET He
MPOCTO OOCITY>KMBaHUE YETIOBEKA, a MTPOHUKHOBEHUE "BHYTPBH'") - ATO MPOCKTUPOBAHUE
HE TOJIBKO JIJISI YETIOBEKA , HO U ee caMmoil. Kak cnencTBue, 4eloBeK OKa3bIBAETCS NEpe.T
HEOOXOJUMOCTBIO  CaMOCTOSITENIbHO MPUHUMATh pEIIeHUs, W TJIaBHOE Oparh
OTBETCTBEHHOCTh 3a COOCTBEHHBIM BBIOOP, KOTOPBIM, BO3MOXKHO, HE JAET YETKOIO
MPEJICTABIEHUS] O TOHKOW I'PaHU MEXKY JOMYCTUMBIM U HEJOMYCTUMBIM C 3THUYECKOU
TOYKH 3PCHUSL.

MexnyHapoanas koHBeHmuss 1972 1. — 3anpeT Ha  MPOU3BOACTBO
ouonornueckoro opyxkus. B 2001 r. CIIA Bemwm w©3 coctaBa CTpaH
MOAACPKUBAIOIIMX KOHBEHIIMIO, OOBSCHSISI 9TO TE€M, UYTO HE BEPSAT, UTO OCTAJbHBIC
CTpaHbl COOTIOIAIOT YCIOBUSI KOHBEHITUY.

12 suBaps1998r. 24 u3 43 cTpaH moAnuMcamy 3amnpeT Ha KIIOHUPOBAHUE YEIIOBEKA,
ccbutasAch Ha KOHBEHIMIO, O 3aIlUTE IMPAaB YEJIOBEKA M YEIOBEUECKOTI0 JOCTOMHCTBA.
HexkoTtopsie cTpaHbl BHECIH B CBOE 3aKOHOAATEIBCTBO YTOJIOBHYIO OTBETCTBEHHOCTH 32
KJIIOHMpOBaHHE 4eioBeka. B Poccum 3akOH Ha 3ampeT Ha KJIOHUPOBAHUE YEIIOBEKA,
puHAT B 2001r. ¢ OrOBOPKOU «BPEMEHHBIN.

3ajaya y4aCTHUKOB JEI0BOM UTPbl — HANTH B3aMMOIIOHUMAHUE APYT C IPYTOM U
MONBITATECS TMPEJJIOKUTh BapUAHTBhl Pa3BUTUA COOBITUNA B cepe OHOTEXHOJIOTHUH.
Oco3HaTh 3HaYEHHE PA3BUTHS OMOTEXHOJIOTHM /1JI1 COBPEMEHHOTO YEJIOBEKA.

Bormpocs! k 006CcyKneHuto:

o Cenexknuonep AnwOept IlIBeitniep pazpaboTan  KOHIENIIMIO  «ITHKA
OmaroroBeHusi nepen npupoaoi». CyTb €€ B TOM, YTO CEJIEKIIMOHEPHI, CO3/AI0IIne
HOBbIE TEHETUYECKU MOIU(DUIIMPOBAHHBIE COPTA CEIbCKOXO3SMCTBEHHBIX PACTEHUM,
HECYT 3KOJIOTHYECKYIO YIpO3y, YCKOPSIOT MpOLEcCh BbIMUpaHusi BUAOB. [losBusercs
HEOOXOJMMOCTh MPABOBOM 3alllUTBl JTUKOW MPUPOJbI, 00Jiafaromieil EeHHOCThIO BHE
nHTEepecoB venoBeka. Croa ke MOKHO OTHECTH BOMPOC 00 UCIOIB30BAHUU KMBOTHBIX
JUTSl TPAHCTEHHBIX UCCIIEIOBAaHUM ()KUBOTHBIE HA OPTaHbI 1JIsl IEPECATKU YETOBEKY).

e Hu y >XKMBOTHBIX, HU Yy UeJIOBEKa HET HBOJIOIMOHHO BbIPAOOTAHHBIX
MEXaHMU3MOB 3alIUTHI OT TEHETUYECKU MOAUDUIIMPOBAHHBIX OPraHU3MOB U MPOJAYKTOB.
Hampumep, nTrumid rpumi, HE ONACHBIA I YEJIIOBEKA PAHEE, CTAHOBHUTCS OMACHBIM
3aboneBaHreM B Hactosimiee Bpemsa. CTHpPAOTCAd TEHETUYECKHE Oapbepbl MEXAY
YEJIOBEKOM U JKUBOHTBIMH.

e OIMH W3 WMIYJIbCOB pa3BUTUS OHOTEXHOJOTUNM CBsi3aH ¢ OopbOOW C
snuaemusamu — Hanpumep CIIM/Jom. OmHO W3 MHEHMH YTO 4YEIIOBEYECTBY JIET4e
BKJIQ/IIBATh OTPOMHBIE PECYpPChl (AEHBIH, 3HAHUS, TEXHOJOTMH) B OHOTEXHOJOTHUH,

p33pa6aTBIBaIOI_HI/IC HOBBIC JICKApPCTBA, BAKIHWHBI, Y€M YBUIACTH «T'OPY» MOpPAJIbHBIX
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npoOJieM, OTBAXXUTHCS Ha TSHKKUW TPYJ MOPAJIBHOTO CaMOCOBEPIIEHCTBOBaHUS. T.e.
JIOCTUTAaTh COBEPILIEHCTBOBAHUS HAJ0 HE TOJBKO TEXHOJOTHUYECKUMHU CPEICTBAMH, a
KOMILJIEKCOM C MPOJIBUKEHUE MOPATIbHBIX [IEHHOCTEH.

o Jlns nedyenus Oone3Hn AublreiMepa — TMOpPaXEHHUE TOJOBHOIO MO3Ta,
MpEIaraeTcsl BApUAHT KIOHUPOBATH YEJIOBECUECKUN 3apOJBIII, 3aTEM MPEKPATUTH €TO
KU3Hb, YTOOBI Pa3/IeNIUTh €r0 Ha OTAEIbHBIE KIIETKH, KOTOPhIE OYIYyT UCIOIB30BATh KaK
Marepuall B OMOMHKEHEPUH HOBBIX OPraHOB M TKaHAX OoJibHOTO. B HacTosiiee Bpems
KJIOHUPYIOT MYIMOBHUHY IIOCJE POJIOB, C COTJacus POXKEHUIbl (TeparneBTUYECKOE
KJIIOHUpOBaHue). MOXHO coOpaTh 4esoBeKa Kak KOHCTpykTop. He «obe3znuunBaeT» jn
3TO YEJIOBEKA B CBOMX IJIa3aX.

e buorexHonoruu 3aHUMArOTCSI B TOM YHUCIE U pa3pabOTKOW OMOIOTHUECKOTO
opyxus. (cchuika Ha 3akoH 1972 roga). CocTaBUTh CBOE MHEHHE.

Heposas yenv: onipeienUTbCA MO XOJAY UIPbl B JIMYHOM MHEHUU, TMOJTYYUTH
MH(pOpMALINIO O PA3BUTHHU U JOCTHKEHUSAX COBPEMEHHBIX OMOTEXHOJIOTHIA.

Jluoakmuueckas  yenv  uepwvi: POpMHUPOBAHNE YBAKUTEIBLHOT0 OTHOIICHUS
CTYJIEHTOB K CTOPOHHUKAM APYTUX B3TJIS10B, UHOTO OTHOUIEHUS K Pa3BUTHIO HAYKU U
TEXHOJIOTUA B OHOJIOTMM M MEAMIIMHE, TOCPEJCTBOM HUIPOBOM ajanTalud K
MU3MEHSIONIUMCS YCTIOBUSM UTPHI.

Peanuzanus nenu TpedyeT NOCTAaHOBKH IIEJI0TO psifia 3a0ay — 3TO:

e nonbop wuHbOpPMALUM MO KaXJAOMY M3 BOIPOCOB, IMPEACTABICHHBIX Ha
00CyXJIeHUE COCTaBIIEHHE COOCTBEHHOTO MHEHUS;

* OpHEHTaIMsS HAa HPAaBCTBEHHOCTh M T'YMaHW3M MPU 3aIIUTE METOJOB Pa3BUTHS
COBPEMEHHBIX OMOTEXHOJIOTUIA;

* OA0O0p JIOBOJOB M MOATOTOBKA BBICTYIUICHHUSI, C IEJIbIO CKIOHUTH OCTAJIbHBIX
YYaCTHHKOB IUCKYCCUU HA CBOKO CTOPOHY.

Mamepuanvl uepvl: KApTOUYKM YYACTHUKOB UTPHL. ['a3eTa mo uToram JUCKYCCHUHU.

Yuacmuuxu ponesoti uepor: CTOpOHHUKYU Pa3BUTHS OMOTEXHOJIOTHH — CTOPOHHHUK
T€HHON WHXKEHEPUH, KIETOYHOW WHXXEHEepUH, KIOHUPOBaHUA. [IpOTUBHUKHN pa3BUTHS
OMOTEXHOJOTUM - TPOTUBHUK TEHHOW WHXXEHEPUU, KIETOUYHONW HWHXKEHEpPUH,
KiIoHupoBaHus. IOpuctel kaxaod cropoHbsl: «3a», «lIpotuB». KypHanucrsl,
penoptepsl, poTokoppecnonaeHTsl. HabntogaTenu (akTUBHBIE YYaCTHUKHU JUCKYCCHU)
— «CaZI0BOJIbI», «TOJIOJIAIOIIINEY, KKOHCEPBATOPHI».

Buo, eco kpumepuu u cmpykmypot.
Dopma nposedeHust — poaesas uepa

MHuoroo0pa3ue BUI0B )KUBOTHBIX
PoJsieBas urpa
IIpensiaraembie 00CTOATEbCTBA (MPEALICTOPHUS)

’KuBoTHBIE — caMasi pa3HOOOpa3Has rpyIina opranu3MoB Ha 3emie. B Hacrosiee
BpeMsl Ha IUTAaHETE HACUUTHIBAIOT OKOJIO 2 MIIH. BUJOB KUBOTHBIX. Bolbllyl0 4acTh U3
HUX COCTaBJISIIOT HaceKombie (0a00UKM, KOMaphl, )KYKH, MyxH...). M3BecTtHo okomo 130
THIC. BUJIOB MOJUIIOCKOB: YJIUTOK, CIM3HEH, MEpPJOBUIl, KaJIbMapoB. 3HAYUTEIHHO
CKpOMHee pa3zHooOpas3ue y peid — Bcero 25 Teic. BUAOB, y ntull — 8 600 BugoB. A
MJICKOITUTAIOIIAX — BCETO OKOJIO 4 THIC. BUAOB.
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’KuBoTHBIE pa3zHOOOpa3HbI 10 pazmepaM. Hanpumep, y THTAaHTCKOTO CUHET0 KUTA
Macca Tena gocturaer 150 T (Macca s3pIka Takoro KuTa paBHa Macce HEeOONbIIOro
CJIOHA), a UHPY30pUIO-TYPEIbKY MOXHO OOHAPYX UTh JUIIL C MOMOIIBI0O MHUKPOCKOIA.

KuBoTHbie B I5100OW cpene OOMTaHUS HE KUBYT Be3l€, a 3aHUMAIOT HauOoiee
OJlaronmpusiTHbIE JUIsi HUX ydacTKu. OpraHu3Mbl B MPUPOJE KUBYT HE M30JUPOBAHHO
JPYT OT JIpyTa, a BUAAMHU.

3ajaya y4YaCTHHKOB pOJEBOM Wrpsl — Ha npumepe llapcTBa KHUBOTHBIX
MMO3HAKOMUTHCSI ¢ MHOrooOpaszuem BUAOB. [IpencTaBuTh KaXXIblil U3 MPEII0KEHHBIX
KJIaCCOB, J1aTh XapaKTePUCTUKY KJIACCY U KOHKPETHOMY BUJY 1O TUIAHY:

2. Cpena obuTaHus BUjA.

3. Oco0eHHOCTH CTpOEHU (BHEIITHUE BHYTPEHHHUE).

4. Tun nutaHus, y4acTHE B MAIIEBOU LIENOYKH.

5. KpaTtko ocoOeHHOCTH BUA, KOTOPHIN MPECTABICH B XO/I€ UTPHI.

6. 'eorpaduueckoe pasmelnieHue — apea.

Hzeposas yens: llpencraBuTh BUJ, ONMUPasCh HA CBOM aKTEPCKUE CIOCOOHOCTH,
TEOPETUYECKHE 3HAHUS, JIOMOJHUTEIbHBIE CPEJACTBA (KOCTIOMBI, T'PUM, JIE€KOpAIHH,
3BYKOBOE COMPOBOXKICHUE).

Jluoakmuueckas  yenv  uepvi: POPMHUPOBAHNE YBAKUTEIBLHOT0 OTHOIIICHUS
CTYICHTOB K TMpPHUPOJIe, >KUBOTHBIM. UYepe3 IMOIMOHATBHO-IIEHHOCTHBIM KOMIIOHEHT
MMO3HAKOMUTH C MHOTOOOpa3ueM BUIOB KMBOTHBIX.

Peanuzanus nenu TpedyeT NOCTAaHOBKH IIEJI0TO psifia 3a0ay — 3TO:

* mombop wuHOpMAIMU TO TPEIIOKEHHOM TeMe, BBIOOp crocoba Ioaauu
uH(popmary;

* YMETh OPUEHTHPOBATHCS B KIaCCU(DUKALINY )KUBOTHBIX;

* IOA00p JOBOJIOB M MOJITOTOBKA BBICTYILJICHHUS, C LIETBIO MPEJACTABICHUS] CBOETO
BHJIa OCTaJIbHBIM YYaCTHUKAaM.

Mamepuanvl uepol: nekopanuu, KOCTIOMBI, TPUM, 3ByKOBOE COIIPOBOXKIECHHUE.

Yuacmuuxu ponesoti uepwi: Buasl KMBOTHBIX Hajaknacca PoeiObI, Kiacca
3emHoBOIHBIX, Kitacca mpecmbikaromuxcs, Knacca Iltun, Knacca MuekonuTarommx.

B3zaumoomnowenusa opzanuzma u cpeowvt.
JKonozua Kak HaAyKa, ee 3a0a4u u 3HaAYeHUe.
Dopma nposedeHuss — npakmuieckoe 3anHsmue (paboma 6 Hcampe COUUHeHUsl).
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. Hanummute HEeOONbIIOE COYMHEHUE - PA3MBIIIJICHUE HA TEMY B3aUMHOU CBS3U
YYaCTHUKOB OMOT€OIIeH03a MEXKy coO0M, MonpoOyiTe 000CHOBATH 3TY CBSI3b C JTUYHOU
MO3UIIMH OJTHOTO U3 YYAaCTHUKOB (pacTeHUE, ’KUBOTHOE).

2. Hanummute HE0ONIBIIIOE COYMHEHHE, B KOTOPOM PAaCKpOUTe mpodiaemMy
YYaCTHUKOB OJIHOM M3 IKOJIOTUUYECKUX MUPAMU/J] U MIPOCIEAUTE COOTHOIICHUS
OpPraHUW3MOB Ha KaX0U UX CTYNEHHU.

3. Hanummure HEOONbIIOE COYMHEHHE - PA3MBIIIUICHUE HAa TEMY B3aUMHOU CBS3U
YYaCTHUKOB arporieH030B MEX]1y coO0M, monpoOyiTe 000CHOBATH 3TY CBA3b C JIMYHOU
MO3UIIMH OJTHOTO U3 YYACTHUKOB (pacTeHUE, ’KUBOTHOE).

4. B 5KOJIOTUH CYIIECTBYET 3aKOH SKOJIOTMYECKOU HUIIIU. IKOI02UYEeCKAsl HUUUA —
9MO COBOKYNHOCHb 8CeX (hakmopos cpedvl, 8 Npeoeaax KOmopvlx 803MONHCHO
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cyujecmeosanue 8Uoa 8 npupooe u e2o cpedooobpaszyrouas oesmenviocmo. 1.e., 5mo ne
MONbKO (huzuyeckoe npocmpancmeo, 3aHUMAemMoe Op2anu3smMom, HO U e20
DYHKYUOHAILHASL POb 8 COOOWecmae (NOJLoJCeHUe 8 NUWEBOU Yenll), U e20 MeCmo
OMHOCUMENILHO BHEUHUX (PAKMOPO8.

[IpoaHanmu3upyiTe 3TO 3aKOH. 3alMIIUTE CBOW PA3MBILUICHUS W BBIBOABI O
COOTBETCTBUM 3aHMMAEMOW YEJIOBEKOM CBOEH HUIIM Ha 3emiie. ECTh U rpaHUIbl HUALIIN
11 yenoBeka? He BHeApsieTCs 1M OH B Uy’>KHME HUIIIU.

buocgpepa, ee cmpyxkmypa u pynxyuu.

Dopma nposedeHuss — npakmudeckoe 3aumamue (3awuma O00KIA008 8 opme

npezenmayuii). Yciosnoe xoauuecmeo caatiooe — 10— 15.
Bonpocwol u 3a0anus ons camocmosamenvrotl pabomeol

1. TIpogeMoHCTpUPOBATH MPUMEPHI YCTOMUMBOCTU OHMOChEphI K BO3AEHCTBUIO
NesITeJILHOCTH JIIOACH.

2. NnmtocTpupoBaTh MpUMEPhl KOHKYPEHIIUA MEKTy OpTaHH3MaMH HaIrlei
MECTHOCTH.

3. IlpopemoHCTpUpPOBaTH MPUMEPHI COOOIIIECTBA, OMOTEOIIEH03a, arpONOIIEHO30B,
BBIJICNIUTH B MPUBOAMUMBIX TIPUMEPAX: MPOIYIICHTOB, PEAYIIEHTOB, KOHCYMEHTOB.

3awguma oxkpyHcarouell cpedvl om 3a2pA3HeHU .

Dopma nposederus — npakmuyeckoe 3anamue (Oudaxmuueckas uepa — paboma 8

Manvix epynnax).
JAupakTudyeckasi urpa
«IKOoJI0THYECKOe IPOEKTUPOBAHME)
(UrpoBoe NPpOEKTHPOBAHUE)
IIpensiaraembie 00CTOATEIbCTBA (MIPEALICTOPHUS)

JKOJIOTHYECKOe TMPOEKTHPOBAHME — JTO KOMIUIEKC TMPAKTUYECKUX U
TEOPETUYECKUX  MEPONPUSITUN, HANPaBIECHHBIX Ha pa3pabOTKy  HIKOJIOTUYECKUX
MPOEKTOB U MX JaJIbHEHIlIee COTJIacOBaHUE B MPUPOJOOXPAHHBIX OpPraHax C IEJbIo
MoucKa OallaHca MEXJy YCHelIHbIM (PYHKIMOHUPOBAHUEM OpraHU3AlMUd U 3alUTOU
OKPYKAIOLIEN IIPUPOJIBI.

BoccTaHOBUTH  3KOCHCTEMBI, TOBPEXKICHHBIE B pe3yibTaTe JEATEIbHOCTH
YEeJIOBE€Ka — 3arpsA3HEHHUs Wiu Apyrue HapymeHusd. Co3maTh HOBBIE DKOCHUCTEMBI,
KOTOpbIe OyIyT MMETh 3HAUYECHHE W JJIS YEJOBEYEeCTBA M JJIsi DKOJOTUU — BOT LIEJIH
AKOJIOTUYECKOTO MPOEKTUPOBAHMUSI.

Iopsinok nmpoBeaeHust
U MOCTAHOBKA 32/1a4 YYACTHUKAM JUJIAKTHYECKON UTPbI
Beeoenue 6 wuepy. llpencraButenu pa3HbIX MYHUIUIAIBHBIX OpraHU3anuil
BCTPEUAIOTCSl C TpakKIaHCKUMHU HE3aBUCHUMBIMU OpPTraHM3alUSIMU [0 OXpPaHE MPUPOIBI
JUIsl oTYeTa O NpoJieNlaHHOM pabore mo Bompocam skojoruu. llenb coBemaHust —
COBMECTHBIMH YCWJIMSAMH pa3paboTaTh CTpaTErdui0 IMOBEJICHHS YelOBEUeCTBa I10
AKOJIOTUYECKUM BorpocaM. CHUKEHUS SKOJIOTUYECKOT0 PUCKA U HArPy30K HA MPUPO.Y.
Kaxnmas nenmeranusi JOJDKHA MPEJACTABUTH MPOEKT, B KOTOPOM OYAYT OTPa’keHbI
MPEVIOKEHUS] 0 YIYUIICHUI0 JKOJIOTUYECKOM OOCTAaHOBKH IO BBIOPAHHOMY HUMH
HaIMpaBJIeHUIO, OOBSICHUTh UX BAXHOCTh HMX MPOEKTa U 3HAYEHUE JJISI TPUPOJIBI.
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[IpoekThl MOMKHBI BKIIOYATh B C€0Sl HECKOIBKO MYHKTOB, KOTOPBIE BBIHOCATCS Ha
oOcyxeHue (BbIACISETCS 5 MUHYT).

Hauano uepvi. MansiMu rpynmnamu pedara pa3palaThIBalOT CTPATErHIO padoThI,
COCTaBJISIIOT MPOEKTHI. [IpencraBurenn MpUpOAOOXPAHHBIX OPraHU3alUid MTPUHUMAIOT
MPOEKTHI, BHOCAT KOPPEKTHBHI MO TPEOOBAHUIO, ISl JOCTHXKEHUS HAWIY4IIero
pe3yJibTarta.

[IpencraBneHue CBOMX MNPOEKTOB HE JOJDKHO MNPEBbIIATh S-7 MUHYT. [lanee
JAeTCsA BO3MOYKHOCTD 3a/1aBaTh BOIIPOCHI, BHOCUTH JOIOJHEHUS.

[To OKOHYaHWM BBICTYIUIEHWW, TPYIINbl 3AIIUTHAKOB MPUPOABI MPENIAraroT
O00BEIMHUTH MPEJITIOKEHHBIE MPOEKTHl B OJUH U pa3paboTaTh CTpPaTEruio, BKIIOYUB B
HEE CaMble BAYKHBIE ACHEKTHI KAXKI0I0 IIPOEKTA.

Koney wuepvi. WTOroM «BCTpEUYM» CTAHOBUTCS MPOEKT MO HKOJOTHYECKOU
0€30MacHOCTU HACeNeHUs W CcoXpaHeHUI0 mnpupoabl. Ha ananu3 u obcyxnenue 10
MHHYT.

Bonpocwl u 3a0anus ons camocmosamenvrotl pabomeol

1. leneranus, oT OpraHu3anuu, OCYIIECTBIAIONIEN KOHTPOJIb 3a
MIPOMBIIIJIEHHBIMH OTXO/IaMHU.

2. Jleneranusi opraHu3anui 1Mo KOHTPOJIIO HaJl yPOBHEM aBTOMOOMIBHBIX
BBIXJIOTIOB.

3. Jlenmeranus opraHuzaiuii, KOHTPOJUPYIOUIUX PAAUAIMOHHBIN (OH.

4. Jleneranusi, opraHu3aluii KOHTPOJIHUPYIOIINX YPOBEHb BUOPAIIMH U IIIyMa.

5. Jleneramus oprasu3anuil OCyLIECTBIISIIOIIMX KOHTPOJIb HAJl 3arPA3HEHUEM
BOJIbI.

6. Jlenmeranus opranuzaiuii, OTBEYAIOUIMX 32 03€JICHEHUE HACEJICHHBIX ITYHKTOB.

7. llpeocmasumenu aomMunHucmpayuu no dK0J102UYeCKUM 80NPOCAM.

8. Ilpeocmasumenu npupooooxparnvix opeanuzayuii — I punnuc, POCHUII,
bennona, Hnuyuamusa Xapmuu 3emau u op.

9. I'pasxcoane - akmugucmol — 3aUUMHUKU NPUPOODL.
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MuHHCTEPCTBO KyIbTYphl YensiOnHCcKoi o0macTi

INocynapcTBenHOe OrOMKETHOE 00pa3oBaTeIbHOE
YUPEKJICHHE BBICIIETO 00pa30BaHUs
«IOxHO-YpanbCkuil roCyaapCTBEHHBI HHCTUTYT
nckycctB uMenu I1.1. HaitkoBckoro»
I'bOY BO IOYpI'NHA um. I1.1. HaitkoBckoro

®OH/I OHEHOYHbBIX CPEACTB

no 0/1.01.04 ECTECTBO3HAHHUE

no cnenuanbHocTaM 53.02.02. My3bIKkanbHOE HCKYCCTBO CTPaabl (IO BUJAM),
53.02.03. UHacTpyMEHTAIBHOE UCTIOTHUTEIBCTBO (IO BUJAM UHCTpYMEHTOB), 53.02.04.
Bokanbnoe uckycctso, 53.02.05 ConbHOE 1 X0poBO€ HapogHoe nenue, 53.02.06.

Xoposoe nuprxupoBanue, 53.02.07. Teopust My3bIKu
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@®onn omenounslx cpeacte mo OJf. 01. 04. EcrectBo3HaHue pa3pabOTaH Ha OCHOBE
denepanbHOTO TOCYIApPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa IO CIEHUAIBHOCTSAM CpEIHEro
npogeccruoHansHoro oopazoBanus 53.02.02. My3bIkanbHOE HCKYCCTBO 3¢Tpajbl (1o Buaam), 53.02.03.
HNHcTpyMEHTaIbHOE UCHOJHUTENBCTBO (IO BUAAM MHCTpyMeHTOB), 53.02.04. BokanbHOE HCKYCCTBO,
53.02.05. ConpHoe u xopoBoe HapoaHoe mnenue, 53.02.06. XopoBoe aupmwxupoBanue, 53.02.07.
Teopus My3bIku U B COOTBETCTBUU ¢ padoueii mporpammoii OJ1. 01. 04. EctecTBo3HaHME.

Pazpabotunku: Kysemuna, O.H. mnpenonaBarens mnepBoit karteropuu, Jloit, T.A.
IIPENOJaBaTeNb BBICIIEH KaTErOpHH.

PaCCMOTpeHa Ha 3aCCaaHHuH HpG,Z[MGTHO-I.[HKJIOBOfI KOMHCCHUUN COLMUAJIbBHO-TYMAHUTAPHBIX U
IICUXOJIOTO-II€EAATOTHYCCKUX JUCIHUITIINH

IIpoToxkom Ne OT « » 2017 r.

[Ipencenarens [NIK / M.B. PaxumoBa /
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IHACIIOPT
®OHJA ONEHOYHbLIX CPEJACTB

PesyabTaTsl Koambt HanmeHoBaHue HanMeHoBaHME KOHTPOJILHO -
o0y4eHHs ¢popmupyembIx BH/1a padoThI OLICHOYHBIX CPEJCTB
npodgeccuoHan
bHBIX H 001IUX
KOMITeTEeHI M
Ymeer: Texymmi IIpome:xyTouHast
KOHTPOJIb arrecranus
OPUEHTUPOBATHCS B OK 10 Junakrtuyeckas IIpaxTruueckue KoHTpoabHbIl ypok
COBPEMEHHBIX urpa, ne0arsl, ¢bopmbI JuddepeHunpoBanHbIf
HAay4YHBIX MOHATUAX U TUCKYCCHUS. paboThI. 3aueT
uHpopMaLun IToarotoBka u
€CTECTBEHHOHAyYHOTO 3aIuTa
COoAEpIKaHUs; IIpE3CHTALUN U
JOKJIaJIOB U JIp.
paboTtath C
€CTECTBEHHOHAYYHOU
uHpopManmei:
BIIAJIETh METOIaMU
IIOMCKA, BBIICIIATH

CMBICIIOBYIO OCHOBY H
OLICHUBATh
JIOCTOBEPHOCTb
uHpOpMaInH;

HCIIOJIB30BaTh
€CTECTBCHHOHAYJYHbBIC
3HAHUS B
MOBCEIHEBHOM KHM3HU
IS obecrieyeHns
0e30macHOCTH
JKU3HEIEATEIIbHOCTH,
OXpaHbI 3JI0pOBBS,
OKpY)Kalollel Cpeapl,
HHEProcOepeKeHHUS;

3Haer:
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OCHOBHBIC HAYKH O
PUPOJIE, ux
OOIIHOCTD U OTJIMYHMS;

€CTECTBEHHOHAYYHBIN
METO/| ITIO3HAHUS U €T0
COCTAaBJIAIOLINE,
€AUHCTBO 3aKOHOB
IIPUPOIBI BO
Bcenennolii;
B3aUMOCBS3b  MEKIY
Hay4YHBIMU
OTKPBITHSIMHU u
pa3BUTUEM TEXHUKHU U
TEXHOJIOTUH;

BKJIAJ BEJIMKUX
YUEHBIX B
¢dbopmupoBanue
COBPEMEHHOM
€CTECTBEHHOHAYYHOU

KAapTHUHBI MUpA.

OK 10

AHanmu3 TEeKCTOB,
COCTaBJICHUE
Te3aypyca 1no
OTHIEIBLHBIM
TEMaM.
IToaroroBka
Iu1aHa-
KOHCIICKTA,
TE3HCOB.
JnpakTudeckas
urpa, 1edarsl,
JTUCKYCCHSL.
IToaroroBka u
3alIuTa
MIpEe3CHTAlUN U
JOKJIa/I0B U JIp.

CemuHap
IIpaxTuueckue

(bopmbI
paboTHI.

KoHTpoabHbIl ypok
JuddepeHunpoBanHbIN
3a4eT

TEKYIIUA KOHTPOJb U MPOMEKYTOUHYIO aTTECTALUI0 00YUYatOIINXCS.
B xkauectBe

HCIIOJIB3YIOTCA

CpPEICTB
CEMHUHapPbI

TEKYILEro
U TMPaKTHYECKUE

1. Buasl KOHTpOJISA
Onenka kadectBa ocBoeHusi OJ1.01.04. EcrtecTBO3HaHHE

MHTEPAKTUBHBIX 00pa30BaATEIbHBIX TEXHOJIOTHIA.

B kadecTBe cpeacTtBa MpOMEKYTOUYHOTO KOHTPOJISI UCMOJIb3YIOTCS KOHTPOJIbHBIN
ypok U auddepeHIIMpOBaHHBIN 3a4eT, KOTOPbIE MPOBOASTCA B MEPUO/] MPOMEKYTOUHOM
aTTECTAllMU B COOTBETCTBUU C YUYEOHBIM ILIIAHOM.

B I cemectpe

KOHTPOJIS
bopmbl

0/1.01.04.
paboThI

BKJIFOYAET B CeO0s

EcrecTBO3HAHNE
C BKJIIOYEHUEM

2. ®oHJ OLIEHOYHBbIX CPEeACTB TEKYHIECI0 KOHTPOJIAA

B COOTBCTCTBHH C

paboueit mporpammort 1o OJ[.01.04.

EctecTBO3HAHUE (bOpMaMI/I TCKYHICTIO KOHTPOJIA SABJIAIOTCA CCMHUHAPBLI U ITPAKTHYCCKHUC
pa6OTI)I C BKIIFOYCHHUCM MHTCPAKTHUBHBIX O6p2130BaTCJ'H)HBIX TEXHOJIOTHH.

KIICTKC.

Ilpumepnvle sapuanmoi 3a0anuii

Tema. Cocmas, cmpoenue u )yHKyuU Kiemox.
Dopma nposedeHus — cemunap
Bonpocwol u 3a0anus ons camocmosamenvrol pabomeol

1. XapakTepucTuka CTpOCHHS MOJIEKYJ YTJICBOJIOB B CBSI3U C UX (PYHKITUSIMU B

2. OyHKIMHU TIIOKO3bI, [EJUITI0I03bI, KpaxMaia, TTMKOTeHa B OpraHUu3Me.
3. XapakTepucTuka CTpOCHHS MOJIEKYJ OCJIKOB B CBSI3U ¢ UX (DYHKIUAMU B

KIICTKC..

4. CxoncTBO OEIKOB C HYKIEUHOBBIMH KUCIOTAMH.
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5. OCOOEHHOCTU CTPOEHUSI MUTOXOHIPHUI U XJIOPOIIACT, B CBSA3U C UX
(GYHKIUSMHU B KIIETKE.

6. CBsI3b CTpOEHUE 5AIpa KIETKU U €ro PYHKIUNA B KIETKE.

Temvl 0oknaoos

1. 3apoxaeHne OMOIOTUU KaK HAyKH.

2. buo-, Makpo-, MUKPORJIEMEHTHI U UX POJIb B )KU3HU PACTEHUSI.

3. JlokazarenbcTBa NEPEABUKEHUS OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB B
pacTeHUHU.

4. BurtamuHbl, pEpMEHTHI U TOPMOHBI U UX POJIb B OpTraHU3Me.

5. CtpykTypHOE U (PYHKIIMOHATBHOE Pa3Iuyne PACTUTEIbHBIX U )KUBOTHBIX
KJIETOK.

Tema. Buo, ezo Kpumepuu u cmpykmypol.

Dopma nposedeHust — ponesas uepa

MHuoroo0pa3ue BHI0B )KUBOTHBIX
PoJsieBas urpa
IIpensiaraembie 00CTOATENbCTBA (MPEALICTOPUS)

’KuBoTHBIE — caMasi pa3HOOOpa3Has rpyIina opranu3MoB Ha 3emie. B Hacrosiee
BpeMsl Ha IUTAaHETE HACUUTHIBAIOT OKOJIO 2 MIIH. BUJOB KUBOTHBIX. Bolbllyl0 4acTh U3
HUX COCTaBJISIIOT HaceKombie (0a00UKM, KOMapbl, )KYKH, MyxH...). M3BecTtHo okomo 130
THIC. BUJIOB MOJUIIOCKOB: YJIUTOK, CIM3HEH, MEpPJOBUIl, KaJIbMapoB. 3HAYUTEIHHO
CKpOMHee pa3zHooOpas3ue y peid — Bcero 25 Thic. BUAOB, y ntuil — 8 600 BugoB. A
MJIEKOMUTAIONIUX — BCETO OKOJIO 4 THIC. BUJIOB.

’KuBoTHBIE pa3zHOOOpa3HbI 10 pazmepaM. Hanpumep, y THTAHTCKOTO CUHET0 KUTa
Macca tena gocturaer 150 T (Macca si3bIka TaKOro KUTa paBHA Macce HEOOJBIIOro
CJIOHA), a UHPY30pUIO-TYPEIbKY MOXHO OOHAPYN UThH JUIIL C MTOMOIIBI0O MUKPOCKOIA.

JKuBoTHbie B I51000OW cpene OOMTaHUS HE KUBYT Be3le, a 3aHUMAIOT HauOoiee
OylaronmpusiTHbIE JUIsi HUX ydacTKdu. OpraHu3Mbl B MPUPOJE KUBYT HE H30JUPOBAHHO
IpYT OT ApYyTa, a BUIAMU.

3ajaya y4YaCTHHKOB pOJEBOM WIpbl — Ha npumepe llapcTBa KHUBOTHBIX
MMO3HAKOMUTHCSI ¢ MHOrooOpaszuem BUAOB. [IpencTaBuTh KaXXIblil U3 MPEII0KEHHBIX
KJIACCOB, J1aTh XapaKTePUCTUKY KJIACCY U KOHKPETHOMY BUJY 1O TUIAHY:

1. Cpena obutanus Buaa.

2. OcoOeHHOCTH CTpOEHHUsI (BHEUIHNE BHYTPEHHUE).

3. Tun nuranus, ydacTve B MUIIEBOU LEMTOYKH.

4. KpaTko 0cOOEHHOCTH BUJIa, KOTOPBIM MPE/ICTABIEH B XOJI€ UTPHI.

5. 'eorpaduyeckoe pa3MereHue — apeannt.

Hzeposas yens: llpencraBuTh BUJ, ONMUPasCh HA CBOM aKTEPCKUE CIOCOOHOCTH,
TEOPETUYECKHE 3HAHUS, JIOMOJHUTEIbHBIE CPEJACTBAa (KOCTIOMBI, TPUM, JI€KOpAIIHH,
3BYKOBOE COMPOBOXKICHUE).

Jluoakmuueckas  yenv  uepvi: POPMHUPOBAHNE YBAKNUTEIBLHOT0 OTHOIIICHUS
CTYJICHTOB K MpPHUPOJIe, >KUBOTHBIM. Yepe3 AMOIMOHATBHO-IIEHHOCTHBIM KOMIIOHEHT
MMO3HAKOMUTH C MHOTOOOpa3ueM BUIOB KMBOTHBIX.

Peanuzanus nenu TpedyeT NOCTAaHOBKH IIEJI0TO psifia 3a0ay — 3TO:
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* mombop wuHOpMAIMU TO TPEIIOKEHHOM TeMe, BBIOOp crocoba Ioaaun
uH(opmaruy;

* YMETh OPUEHTHPOBATHCS B KIaCCU(DUKALINY )KUBOTHBIX;

* IOA00p JAOBOJIOB M MOJITOTOBKA BBICTYIJICHHUS, C LIETBIO MIPEACTABICHUS] CBOETO
BHJIa OCTaJIbHBIM YYaCTHUKAaM.

Mamepuanvl uepel. 1eKopal, KOCTIOMBI, TPUM, 3ByKOBOE COITPOBOKJICHHE.

Yuacmuuxu ponesoti uepwi: Buasl KMBOTHBIX Hajaknacca PoviObl, Kiacca
3emHoBOIHBIX, Kitacca mpecmbikaromuxcs, Knacca ITtun, Knacca MiekonuTarommx.

Tema. Cocmas, cmpoenue u pyHKyuu Kiemox.
Dopma nposedenus — rabopamopuas paboma
Omnpenenenue KOIUYECTBA XJIOPOPUILIA B JIMCTHAX KOJTOPHUMETPUYECKUM
METO10M

Lenb pabomol: OBIAIETh KOJIOPUMETPUUECKUM METOJIOM ONPEACICHUS
xJIopouIUIia B TUCTHAX PACTECHUH.

Jluoakmuueckas yenv: MO3HAKOMUTHCA C XUMMUYECKUMHU CBOMCTBAMH MUTMEHTOB
JIUCTA; COCTaBIIATh OTUET O MPOJIeIaHHON padoTe.

Obopyoosanue: damika Iletpu, cTymka, JHCT pAacTeHUs, HOXKHUIIBI, CIHUPT,
¢bunpTpoBangbHas Oymara, mpooupka.

KonnuecTtBo xyopoduimia B JUCThIX PACTEHUN MOABEPraeTcs 3HAUUTEIbHBIM
KOJICOaHUSAM, KOTOpPbIE OMPEACISIOTCS BHYTPEHHUMU OCOOEHHOCTSMH (BUJ PacCTEHUS,
BO3pAcT OpraHa) U yCJIOBHSIMU BHEIIHEW cpe/bl (MHTEHCUBHOCTH CBETa, TEMIIEpaTypa,
MUHEpalibHOe nuTaHue u J1p.). Comep:kaHue 3eJIeHbIX MUTMEHTOB U €r0 JUHAMHKa B
PACTEHHUSIX CYHIECTBEHHO BIUSAIOT Ha MHTEHCUBHOCTH ()OTOCUHTE3a U MPOAYKTUBHOCTD
opraHusMa.

Xoo pabomwi: paboTa COCTOMT M3 JABYX OTamoB: 1) MOJydeHUE CIUPTOBOIO
AKCTpaKTa MUTMEHTOB; 2) JJisl MPUTOTOBJIEHUS pPAcTBOpa XJIOpOUIIa HCHOJIb3YIOT
CBEXXHE JIUCThS pacTeHUH. 3) opopmiIeHHUE OTUEeTA.

Cmecy mnomectuTh B (GapdopoByl0 CTynmKy H pacTepeTb MECTUKOM J10
ONHOPOAHOW Macchl. Jlns mydmiero u3MeENbUYeHUsT TKaHEW HeoO0XOoauMo Tmepen
pacTupaHueM K cMecu J00aBUTh HEMHOro Mena. CoaepKuMoe CTYNKU KOJUYECTBEHHO
MEepEeHEeCTH Ha BOPOHKY ¢ ¢uiabTpoM. Mcmonws3zoBats ¢unbtp ¢ Oenoil meHtou. Ero
pa3mep noadupaTh Tak, 4ToObl kpas (UiIbTpa HE ObUIM BbIIIE KpaeB BOPOHKU. Ocoboe
BHMMaHUE OOpAaTUTh HA AKKypaTHOE IMEPEHECEHUE 3€JICHOM MacChl Ha (QUIbTp. DTy
OMepaluilo HaJg0 OCYIIECTBISAT, 0€3 moTepb, coONMoaast Ccleaylolue MOpaBuia: -
MEPEHOCUTD JKUJKOCTh MO CTEKIJISIHHOM MaJIOUKeE; -
CTYNKY TP CIMBAHUM KUJIKOCTH HAKIIOHSATH PE3KO.

Tema. Buowvl oomena eeuiecme.
Dopma nposedeHuss — KOHMPOLbHASL paboma
Bonpocul u 3a0anus ons konmponavrot pabomol
1. JlokaxkuTte, 4TO KJIE€TKa CTPYKTypHAasi U (PyHKIIMOHATbHAS €IMHUIIA YKUBBIX
OpraHU3MOB.

2. 3am0JHUTE CXEMY: MAaKpOJJIEMEHTHI - ...
 XUMHYECKHE DJIEMEHTEI
XUMHUYECKAN COCTAB KIETKH N\ MHUKPODJIEMEHTHI - ...
AN _/ HEOPraHUYECKHE - ...
BemectBa
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OpraHUYECKHE - ...

3. [louemy ofHMM M3 HEOOXOJIUMBIX YCIOBUUM NPOPACTAHMS CEMSH SIBIISETCA
HaJIM4ue BOJbI?

4. OT™MeTbTe OCOOCHHOCTH CTPOEHUS YTIIEBOJOB, IEPEYUCIUTE UX OCHOBHBIE

GyHKUIUU.
5. OT™MeThTE 0COOEHHOCTH CTPOCHMS JINIINI0B, IEPEUNUCTUTE UX OCHOBHBIE

GbyHKUIUU.

6. Kak nposBsiercss pepmentaTuBHas GyHKIUs 0€TKOBBIX MOsieKyn? UTto
03HAYaeT BBIPAXKEHUE «CMEIU(PUIHOCTD JEUCTBUS (DepMeHTa»?

7. 3anoaHuTe Ta0auIy:

IIpusHaku JHK PHK

COoCTaB

CTpYKTypa

MCECTO B KJICTKC

GbyHKIHS

8. Kakoii mpo1iecc Ha3bIBaIoT:

Pemnukanueint JIHK - ; Tpanckpunuueit - ; Tpancisuei - .

9. Kakyro ponp urpaet quToIia3mMa B )KU3HU KIETKH?

10. O6wscauTe 3anuch: HHK PHK  Gemnoxk.

11. JlaitiTe onpeaeneHne: roMeoctas - ; GEpMEHTHI - ; XeMOTPOQHI -.

12. Pa3znenute Ha ABE TPYMIHI : a) OMOTOIUMEPHI, 0) OpraHuyYecKre HeOOIbIne
MOJEKYIbI —

MPOCThIE caxapa, O€JIKU, YIIIeBOIbl, HYKJIEUHOBBIE KUCIOThI, TOPMOHBI,
MUTMEHTHI, AMUHOKHUCIIOTHI, HYKJICOTHU/I.

13. B dyem 3akitogaeTcsi CTpouTeNbHAsA PYHKIUS OCIKOB?

14. Kakue opraHesuibl SBJISIFOTCA UCTOYHUKOM ATD?

15. YkaxuTte ry1aBHbIe PYHKIIMH SIApPA B KIETKE.

16. Uto siBNIsIETCS €IMHULIEN T€HETUYECKOTO KO1a?

17. Uto Takoe reHeTHYECKUM KOJI, KAKOBO €ro 3HaueHue. Packpoiite Takoe
CBOWCTBO F€HETHYECKOr0 KOJ1a, KAK OJHO3HAYHOCTb.

Memoouueckue ykazanus K 8bINOJHEHUI0: BBITIOIHIETCA MUCbMEHHO IO
BapuaHTaMm. Bpems BbinosiHeHus 35 MunyT. 3aganus | Bapuanra: 1,2,3,4,6,7,8,9,10,14;
3aganus 2 Bapuanta: 1,3,5,7,11,12,13,15,16,17

Tema. 3auwuma okpyxcarouieii cpeovl om 3a2pPA3HEHUIL.

Dopma nposederus — npakmuyeckoe 3anamue (Ouoakxmudeckas uepa — paboma 8

MAnvix epynnax).
JnpakTuyeckasi urpa
«IKO0JIOTHYECKOE TPOEKTUPOBAHUE »
(UrpoBoe NPpOEKTHPOBAHUE)
IIpensiaraembie 00CTOATEbCTBA (MPEALICTOPHUS)

JKoJIOTHYeCKOe TPOEeKTUPOBAHME — OTO KOMIUIEKC MPAKTHYECKUX U
TEOPETUYECKUX  MEPONPUSITUN, HANpaBIECHHBIX Ha pa3pabOTKy  HIKOJIOTUYECKUX
MPOEKTOB U WX JajbHEHIIEe COrjlacOBaHWE B IMPHUPOJOOXPAHHBIX OpraHax C IENbIO
MoucKa OallaHca MEXJy YCHeIIHbIM (PYHKIMOHUPOBAHUEM OpPraHU3AlMU U 3aIUTOU
OKPYKAIOLIEN IIPUPOJIBI.
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BoccTaHOBUTh  3KOCHCTEMBI, TOBPEXKICHHBIE B pe3yibTaTe JEATEIbHOCTU
YEeJIOBEKa — 3arps3HEHHs Wiu Apyrue HapyueHusd. Co31aTh HOBBIE SKOCHUCTEMBI,
KOTOpble OyIyT MMETh 3HAYECHHWE W JJII YEJOBEYEeCTBAa M JIJIsi DKOJOTMU — BOT LIEJIH
JKOJIOTUYECKOTO MPOCKTUPOBAHUS.

Iopsinok npoBeaeHust
U MOCTAHOBKA 32/1a4 YYACTHUKAM JUJAKTHYECKON UTPbI

Beeoenue 6 wuepy. llpencraButenu pa3HbIX MYHUIUIAIBHBIX OpraHU3aiuil
BCTPEUAIOTCS C TpakAaHCKUMHU HE3aBUCHUMBIMHU OpPTraHM3alUSIMU [0 OXpPaHE MPUPOIBI
JUIsL oTYeTa O MpoJielaHHON pabore mo Bompocam skojoruu. llenb coBemaHust —
COBMECTHBIMH YCUJIMSAMHM pa3paboTaTh CTpPATErdi0 IMOBEJICHHUS YelOBEUeCTBa I10
JKOJIOTUYECKUM BompocaM. CHMXKEHUS KOJIOTMYECKOT0 PUCKA U HATPY30K Ha MPUPOJTY.

Kaxnmas neneranusi JOJDKHA MPEJACTABUTH MPOEKT, B KOTOPOM OYyAYT OTPa’KeHbI
MPEVIOKEHUS] 0 YIYUIICHUI0 3KOJIOTUYECKOM OOCTAaHOBKH IO BBIOPAHHOMY HUMH
HaMpaBJIeHUIO, OOBSICHUTH UX BAXHOCTh HMX MPOEKTa U 3HAYEHUE JUISI TPUPOJIBI.
[IpoexTbl MOKHBI BKIIOYATh B C€0Sl HECKOIBKO MYHKTOB, KOTOPBIE BBIHOCATCS Ha
oOcyxeHue (BbIAEISETCS 5 MUHYT).

Hauano uepvi. Maneimu rpynnamMu pebsita pa3pa0aTbiBalOT CTPATErU0 padOTHI,
COCTaBJISIIOT MPOeKThl. [IpencTtaBuTenu mMpUPOIOOXPAHHBIX OPraHU3alMil MPUHUMAIOT
MPOEKTHI, BHOCIT KOPPEKTHBHI MO TPEOOBaHUIO, ISl JOCTHXKEHUS HAWIY4IIero
pe3yJibTaTa.

[IpencraBneHue CBOMX MNPOEKTOB HE JOJDKHO MNPEBbIIATH S-7 MUHYT. [lanee
JaeTCsl BO3MOXHOCTb 33/1aBaTh BOITPOCHI, BHOCUTH JTOMTOJTHEHHS.

[lo oOKOHYaHWU BBICTYIUICHUH, TPYMIbl 3aMATHUKOB MPUPOABI MPEIIararoT
O00BEIMHUTH MPEJITIOKEHHBIE MPOEKTHl B OJAUH M pa3paboTaTh CTpaTEruio, BKIIOYUB B
HEE CaMbI€ BaXKHBIE aCHEKThI KAXKIOr0 MPOEKTA.

Koney wuepvi. WTOrOM «BCTpEUYM» CTAHOBUTCS MPOEKT MO HKOJOTHYECKOU
0€30MacHOCTU HACeNeHUs W CcoXpaHeHUI0 mnpupoabl. Ha anamu3 u obcyxnenue 10
MUHYT.

Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

1. leneranus, oT OpraHu3anum, OCYIIECTBIAIONIEN KOHTPOJIb 3a
MIPOMBINLJIEHHBIMUA OTXO/IaMHU.

2. Jleneranusi opraHu3anui 1Mo KOHTPOJIIO HaJl yPOBHEM aBTOMOOMIBHBIX
BBIXJIOIIOB.

3. Jlenmeranus opraHuzaiuii, KOHTPOJUPYIOUIUX PAAUAIIMOHHBIN (OH.

4. Jleneranusi, opraHu3aliuii KOHTPOJIHUPYIOIINX YPOBEHb BUOPAIIMH U IIIyMa.

5. Jleneramus oprasu3alnuil OCyLIECTBIISIIOIMIMX KOHTPOJIb HAJl 3arPA3HEHUEM
BOJIbI.

6. Jleneranusa opraHu3anuii, OTBEYAIOIIMX 34 03€JICHEHUE HACEJICHHBIX ITYHKTOB.

7. Ilpeocmasumenu aomunucmpayuu no 5K0102U4eCKUM 80NPOCAM.

8. Ilpeocmasumenu npupooooxparnvix opeanuzayuii — I punnuc, POCHUII,
bennona, Hnuyuamusa Xapmuu 3emau u op.

9. I'padsicoane - akmugucmul — 3aUWUMHUKY NPUPOODL.

3. @®oH/J OLICHOYHBIX CPEACTB NPOMEKYTOYHON ATTeCTALNH
B Il cemectpe B  COOTBETCTBMM C  Y4YEOHBIM  IUIAaHOM  INPOBOJUTCSA
nudpepeHIMPOBAHHBIN 3a4€T, KOTOPBIN MPOXOAUTCSA B (hOpME YCTHOTO 3aUeTa.
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Tunosoe 3a1aHue 1151 NPOMEKYTOYHOT0 KOHTPOJIA
Tema: JlocTH:KeHUS €CTECTBO3ZHAHUS
Dopma KOHMPOA — YCMHBIU 3a4em
Bonpocsl
Bonpocwl u 3a0anus ons ouggepenyuposannozo 3auema

1. TlpenmeT u 00BeKT ecTtecTBO3HaHUs. CylHOCTh MeToAa JlexapTa.

2. CUCTEMHOCTh B HAyKE€: MPUHLIUIBI U KATETOPUH.

3. Jlokaxkute, 4TO KJIETKAa CTPYKTYpHasi W (PYHKIHOHAJbHAs €IWHUIIA KUBBIX
OpPraHu3MOB.

4. TloueMy OJHMM U3 HEOOXOAMMBIX YCIOBUU MpPOpACTaHUs CEMSIH SIBIISIETCS
HAJIMYUE BOABI?

5. Kakoii mporiecc Ha3bIBaIoT:

Permukanueit JIHK - ; Tpanckpunuuen - ; TpaHcisuuen - .

6. O0bsacaute 3anuck®>/IHK » PHK Genoxk.

7. Pazgenute Ha NBe rpymnmbl : a) OMonoauMepsl, 0) opraHudeckre HeOOJIbIITue
MOJEKYIbI —

MpOCThIe caxapa, O€JKd, YIJIeBOAbl, HYKIECHHOBBIE KHUCJIOThl, TOPMOHBI,
MUTMEHTHI, AMUHOKHUCIIOTHI, HYKJICOTHU/I.

8. YkaxuTe riaBHble PYHKIIUHU SIIpA B KIETKE.

9. Bupychl, npodunakTika U Je4eHUE BUPYCHBIX 3a00I€BaHUM.

10. KpyroBopoT BEHIECTB U MPEBPALLIECHUE SHEPTUU B IKOCUCTEMAX.

11. CBsi3b MeXIy CTPOCHUEM DJIEKTPOHHON OOOJOYKM aTOMa U XUMUYECKHUMU
CBOMCTBAaMH 3JIEMEHTA.

12. Knaccudukanus HEOpraHu4eCKuX COeIMHEHUMN.

13. Meranmnsl.

14. CruiaBel U UX 3HAYEHUE

15. Koppo3us meTaios, 3aliuTa OT KOPPO3UU.

16. Hemetasuel.

17. Knaccudukanus opraHu4ecKuX COeIUHEHHI.

18.  Kucmopomoconepxamiue oOpraHudecKhe COeIMHEHHe, Kiaccudukaus,
3HAYaHHUE.

19. IlpupoaHble MCTOYHUKHU YTIECBOAOPOIOB. lIpuMeHeHue yrieBogoponoB B
OPraHU4eCKOM CHUHTE3E.

20. Xwumuyeckue coenuHeHuss B ObiTy. IlpaBmia Oe3omacHoil paboThI coO
cpeacTBaMu OBITOBOM XHMHUH.

KombOunamuu: 1-20, 2-19, 3-18, 4-17, 5-16, 6-11, 7-15, 8-14, 9-13, 10-12, k
KaKJI0MY Omiety 100aBisieTcss TECTOBOE 3aJJaHue M0 (PU3HKE.

Onucanue KpuTepueB M NMoKa3arTeseil OIleHUBAHUA OCHOBHBIX YUeOHBIX
pe3yJabTaToOB:

e TEKYIIMI KOHTPOIb YCIEBAEMOCTH — COCTAaBJIEHHUE KOHCIIEKTOB Pa3IUYHBIX
BUJIOB (TEKCTHI, IJIAHBI-KOHCIEKTHI, KJIACTEphl), OTBETHl HA BOIPOCHI, BHIMTOJTHEHUE
3alaHUM, TpPEICTaBICHUE MPE3CHTAIMI HAy4YHOrO0 COOOIIEHUs, y4acTHe B JAUCKYCCHUH,
UTPOBOM MOJICIUPOBAHUU (JIUIAKTUYECKHUE UTPHI);

e TMPOMEXKYTOUHBIA KOHTPOJIb — KOHTPOJBHBIN ypok u AuddepeHIupoBaHHbBIN
3a4eT - 00CYyXXJIeHHe MPOOJEMHBIX BOIPOCOB, 3AIMTA M apTyMEHTAlUsl COOCTBEHHOM
TOYKHU 3PEHUSL;
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KpI/ITepI/II/I U NMoKa3aTeJIn OICHUBAaHUA OCHOBHBIX y‘l@ﬁHbIX PE3YJIbTATOB
OCHOBHbLE Kpumepuu oyeHKu oyenKa
YyuebHble pe3y1bmamubl (5-
bannvHas wkana
OYeHKU)
YCTHBIN OTBET, yMEHHUE TPaMOTHO ONEPUPOBATH MOHATUHHO- - 1 6ann
y4JacTue B AUCKYCCUU | KaTerOpUalbHBIM allapaToM H3y4aeMoOi TeMbl; -1 6amn
yMEHHUE YeTKO (popMyarpoBaTh Mpodiemy,
JI0Ka3aTeIbHO apryMEHTUPOBATh BBIABUIaEMbIE TE3UCHI; -1 6amn
YMEHHUE MPOBOAUTH MEKIUCIUIUIMHAPHBIE CBS3H, -1 6amn
CBSI3bIBasi TECOPETUUYECKHE MOJIOKEHHSI IOKIIA/1a C
COBPEMEHHOM KU3HBIO; -1 6am1
yYMEHHUE TPAMOTHO COCTaBUTH JOKJIAJl, COOOIEHHE - 1 6amt
Y BBICTYIATh C COOOIICHHUEM;
BJIa/ICHHE HAaBBIKAMH CaMOCTOSATEIBHONW paboThI ¢ -1 6amn
OCHOBHOM, IOTIOJIHUTEIILHOM JIuTepaTypoit, inTepHer-
pecypcamy;
YMEHHE 33/1aBaTh KOPPEKTHBIE BOMIPOCHI 110 TEME
CEeMMHapa, a TAKXKe OTBEYATh Ha BONPOCHI COKYPCHUKOB U
MIPETo/1aBaTels;
YMEHHUE aHAIM3UPOBATh HAy4YHbIE TPUMEPHI U
(axThl B UX B3aMMOOOYCIIOBIIEHHOCTH U B3aUMOCBSI3H;
BBIIIOJIHEHHOE yMEHHUE YeTKO (popMyarpoBaTh Mpodiemy, - 1 6ann
3aJjaHne JI0Ka3aTeIbHO apryMEHTUPOBATh BBIABUIaEMbIE TE3UCHI;
(mpakTHueckas YMEHHUE MPOBOAUTH MEKIUCIUIUIMHAPHBIE CBS3H, - 1 6ann
pabota) CBSI3bIBasi TECOPETHUYECKHE MOJIOKEHHS TOKIIA/1a C
COBPEMEHHOU KU3HBIO; - 1 6amn
BJIaJICHHE COBPEMEHHBIMH WH(OPMAIIMOHHBIMH
(MyIBTUMEIMUHBIMU ) TEXHOJIOTUSIMU TIPU MOJTOTOBKE K - 1 Oayn
BBICTYIUICHHUIO (CJali]bl, IPE3EHTALH, - 1 6ann
BHJIEOMATEpPHUAIbl); - 1 Oayn
BJIa/ICHHE HAaBBIKAMH CaMOCTOSATEIBHONW paboThI €
OCHOBHOM, IOTIOJIHUTEIILHOM JIuTepaTypoil, inTepHer- - 1 6amn
pecypcamy;
YMEHHUE BECTHU JUAJIOT Ha MOCTABJICHHbIE TEMBI;
BJIAJICHUE HABbIKAMU MHULIMATUBHOW, HAYYHOU U
TBOPYECKH OPUEHTUPOBAHHOU pabOTHI B TPYIIIIE;
YMEHHUE HUCI0JIb30BATh 3HAHUS O KYJIbTOBOM
cnienn(uKe pa3HbIX PEIUTUI B UTPOBOM MOJICITUPOBAHUU;
MPECTaBICHH Ka4eCTBO BCTYIHTEIBHOM YacTH AOKJIa1a - 1 6ann
€ Mpe3eHTauui (MeTOo10JIOTHYECKOE HANIOJHEHNE TEMBI, CTPYKTYpHas U
Hay4HOI'O coJiepKarebHasi KOMIIOHEHTA); - 1 6ann
cooOuieHus/ JoKIana Ka4ecTBO OCHOBHOM yacTu (YpOBEHb - 1 6amn
poOJIeMaTUKH, U3JI0)KEHUE OCHOBHBIX IOJIOKEHHUH -1 6amn
M3y4aeMoOU TEMBI); -1 6amt

KaueCTBO 3aKIIOYMTEIbHOM YacTH (BBIBOIBI,
aQHAJINTHUKA);

yOeqUTEeNbHOCTb, TOKA3aTeIHbHOCTh OKIIA/IA;

yMEHHE 00CYXIaTh AOKIA] (XOpoIiee BiIaIcHue
MaTepHuaIoM, yMEHHUE OTBEYATh HA BOMPOCHI, BECTH
JTUAJIOTHYECKOE OOIIEHNE);
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COCTaBJICHUE
KOHCIIEKTOB
Pa3IMYHBIX BUJIOB
(TEKCTHI, MJIaHbI-
KOHCIIEKThI, KJIIACTEPHI

U p.)

BCECTOPOHHEE OCBEIICHIE BEIOPAHHOW IS - 1 6amn
KOHCIICKTa TCMBbI; - 1 Oamn

paboTa ¢ uraTtamu (puKkcanus u - 1 6ann
UHTEpIIpETALNS);

paboTa ¢ KITI0UeBBIMU NPEIIOKEHUSIMHU, ppazaMu
(pukcamus u aHanus);

aAHATTUTHYECKHUI pa300p KOHCIIEKTA;

YMEHHUE BBICTPOUTD JIOTUYECKU CTPOHHYIO
KOMIIO3UIINIO, YTOOBI KOHCIIEKT 00pe 3aKOHYEHHYIO

dopmy;

- 1 Gam
- 1 Gam

KpI/ITepI/II/I OIl¢cHUBaHUuA 0OTBETa

Kpumepuu oyenusanus Oyenka

e TPaMOTHO HCIIOJIb30BaHA HAyYHAs TEPMUHOJIOTHS; 5 «oTan4YHO»

e 4eTKO chopMynrpoBaHa rpodiema, J0Ka3aTeabHO
apryMEHTHPOBAHBI BBIIBUTAEMbIE TE3UCHI;

e YKa3zaHbl OCHOBHBIE TOUKH 3PEHUS, IPHHSATHIC B
HAy4YHOH JINTEpaType MO paccMaTpUBAEMOMY BOIIPOCY;

e apPryMEHTHPOBaHA COOCTBEHHAs MO3UIMS WIN TOYKA
3peHusi, 0003HaUYEHbI HanOoJIee 3HAYNMEBIE B TAHHOW 00JIaCTH
HAy4YHO-HCCIIeIOBATEIbCKHE TPOOIEMBI.

IIOHATUAX,

e mpobiema chopMyIMPOBaHA, B LIEJIOM JI0Ka3aTeIbHO
apryMEHTHPOBAHBI BbIIBUTAEMbIE TE3UCHI;

e HMEIOTCS HEIOCTATKU B apryMEHTAIMH, JOMYIIEHbI
(baxTHUECKHE UM TEPMHUHOJIOTHYECKHNE HETOUHOCTH, KOTOPhIE
HE HOCST CYIIECTBEHHOTO XapaKTepa;

e BBICKA3aHO MPE/ICTABICHUE O BOBMOXKHBIX HAYYHO-
HCCIIEI0OBATENILCKUX MPOOeMax B JaHHON 00JacTH.

e IIPUMEHSETCS Hay4yHas TEPMUHOJIOTUS, HO IIPU HTOM 4 «xopomo»
JOIyIIeHa OINOKa UM HETOYHOCTb B ONPEICICHUSIX,

poOIeMBI;

HETOYHOCTH;

e JJONMYHMICHBI CYIICCTBCHHBIC TCPMHUHOJIOTHYCCKUC

e COOCTBEHHAs TOUKA 3PEHHSI HE MPE/ICTABIICHA;
e HE BBICKA3aHO MPECTABICHNUE O BO3MOXKHBIX
HAy4YHO-HCCIIeIOBATEIbCKUX Mpo0ieMax B JaHHOM 001acTu.

e Ha3BaHbI U OIPEJIENIEHBI JIUIIb HEKOTOPbIE 3
OCHOBAHMS, IPU3HAKHU, XapaKTEPUCTHKH pacCMaTPUBAEMOM «Y/10BJIETBOPHUTEIHHO»

e OTMEUAETCsI OTCYTCTBUE 3HAHUS TEPMHUHOJIOTHH, 2
Hay4YHBIX OCHOBaHUM, IPU3HAKOB, XapaKTEPUCTUK «HEYI0BJIETBOPUTEIbHO»
paccMaTpuBaeMoii poOIeMbl;

e HE MpeJCTaBlIeHa COOCTBEHHAs! TOUYKA 3PEHUS T10
JAHHOMY BOIIPOCY.
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[Ipunoxenune

OCOBEHHOCTH PEAJIM3ALIMU YYEBHOM JUCHMITJIMHBI IS
WHBAJIMJIOB
U JUL C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI

Oco0eHHOCTH OPraHU3aANuM Y4eOHOr0 Mpouecca AJs 00y4arouuxcs
U3 YMCJIa HHBAJIUI0B U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbSI

B ocBoennu yueOHoi nucuumiuHbl OJl. 01.04. EcTrecTBO3HaHME MHBaIUIaMU U
JUIAMH  C  OTPAHUYECHHBIMM  BO3MOXXHOCTSIMU  3JI0POBbS  MPEAyCMaTpHUBAETCS
UHAUBUAYyalbHasg pabora. Ilong wHAMBUIYyalbHOM pPabOTOM moOIpa3yMeBaeTcsl JBE
dbopMbl B3aUMONEUCTBUSL C TpernojaBarelieM: WHIAWBHAYyallbHas ydyeOHasi pabota —
KOHCYJIBTAIINH, T.€. IONOJHUTEIIBHOE Pa3bsiCHEHHE yUeOHOTO Marepualia U yriyOJeHHOe
M3y4YeHUEe Marepuaja ¢ TeMH OOy4alolMMUCS, KOTOPhIE B 3TOM 3aUMHTEPECOBAHBI, U
WHJVBHUAYallbHAsl BOCHUTaTedbHas padotra. WHIMBUAYyallbHBIE KOHCYIbTAIlUU IO
MpeAMETY SIBIISETCS BaXHBIM (DAKTOPOM, CHOCOOCTBYIOIIMM WHIUBUAYaJIU3AIUU
oOydeHHs] U YCTAaHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa MEXAY MpenojaBareiieM u
0o0y4JaronuMcsi MHBAJIUJIOM WA OOy4YarolMMCS ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0POBBSI.

Opranusanus caMoCTOATEIbHOH PA00THI 00YYAIOIIMXCH M3 YHUCIA
HHBAJIHU/I0B
U JIUII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSA

YyeOHO-MeTOAUYECKUE MaTEepHaIbl 111 CAMOCTOATEIbHOU pabOThl 00YUYaOIIUXCS
U3 4YHCJIa WHBAJIUJIOB U JIMI[ C OTrPAHUYEHHBIMH BO3MOXKHOCTSAMH 3JI0POBBS
MPEeAOCTaBIAOTCS B (opMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM HUX 3I0POBbI H
BOCTIPUATHS HH(POpMALINH:

JI1st I ¢ HapyUIeHUsMU 3PEHUS :

— B Me4aTHOU (hopMe YBEIMUECHHBIM HIPUPTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

— B opMe aynunodaiina,

— B IeuaTHoU popme Ha si3bike bpaiins.

JI1st U1 ¢ HapyUIEHUSAMU CITyXa:

— B mie4aTHou dopme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JI71st U1 ¢ HapyUIeHUSMU OTIOPHO-ABUTATEILHOTO anmnapara:

— B mie4aTHou dopme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

— B popMme aynuodaiina.

JlaHHbBIN TiepeyeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH  OT
KOHTHUHTE€HTa 00y4arouuxcsl.

Onucanue MaTepuaaibLHO-TEXHUYECKOI 0a3bl I OCYyIeCTBJIEHUS
00pa3oBaTeJbHOI0
npouecca no JUCHUUILVIMHE 00y4aloIMXCH U3 YUCJIa HHBAJIWI0B U JIUII
¢ OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
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OcBoeHME AUCHUIUIUHBI (MOAYJsl) MHBAIMAAMHU U JUIAMH C OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 37J0POBbSI OCYLIECTBISETCA C HCIOJIb30BAHUEM CPEICTB OOYy4YEeHUS
OOLIEro M CrenraIbHOro Ha3HAYEeHUS:

— JIGKI[MOHHAs ayJUTOpHUsT — MYJIbTUMEIHITHOe 00Opy/0BaHUE, MOOUILHBIN
paguokiacc (s CTYJEHTOB C HapYyIICHUSMH CJlyXa); MCTOYHHMKUA THUTAHUS IS
WHJIMUBUIYaJIbHBIX TEXHUYECKUX CPEJICTB;

— yueOHasg ayauTopusi Il NPAKTUUECKUX 3aHATUM  (CEeMHHApoB) —
MyJIBTUMEIUAHOE 000pyIOBaHUE, MOOWIBHBIA paauokiacc (sl CTYIEHTOB C
HapyUIEHUSIMH CITyXa);

— yueOHasi ayIUTOpHs JJII CAMOCTOSITENbHOW pabdOThl — CTaHIApTHBIE padouune
MecTa C [EpPCOHAIBHBIMU KOMIIBIOTEpaMH; padodyee MECTO C IEepCOHAIbHBIM
KOMIIBIOTEPOM, C MPOrpaMMOM 3KpPaHHOrO JIOCTYIa, NPOrpaMMOW 3SKPaHHOTO
yYBEIMYEHUS U OpailJIeBCKUM JUCIUIEEM ISl CTYJIEHTOB C HAPYIICHUSAMU 3PEHUS.

B kaxpoil aygutopuu, rie oOydaroTCs WHBAJIUALI U JHUIA C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU 370POBBS, IPETYCMOTPEHO COOTBETCTBYIOLIEE KOJIMYECTBO MECT JUJIS
00y4YaromuXxcs ¢ y4eTOM OTpaHUYEHUI X 310POBbSL.

B yueOHble aynutopuu oOecredyeH OecnpensaTCTBEHHBIM  JOCTYyN  JJis
oOydJaromuxcs HHBAIUIAOB M OOYYaIOIMIMXCS C OrPAaHUYEHHBIMU BO3MOXXHOCTSIMHU
310pPOBBS.

[lepeyenb crienMaIbHBIX TEXHUYECKUX CPEJICTB OOyUEHHUs Ji1 UHBAIHUIOB U JIUI
C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbsI, UMEIOIINXCSI B UHCTUTYTE:

— Tudnorexuuueckas ayauTopusi: TUPIOTEXHHUUECKUE CPEACTBA: OpailieBCKUil
KOMIIBIOTEp C JUCIUIEEM U MPUHTEPOM, THU(IOKOMIUIEKC «YuTaromas ManimHay,
TEJIEBU3MOHHOE YBEJIMYUBAIONIEE YCTPOUCTBO, TU(PIOMATHUTONBI KACCETHBIE W
urdpoBble TUKTOPOHBI; CHENHAIBHOE MPOrpaMMHOE OOecCleueHHue: mporpaMmma
pedyeBoit HaBuranuu JAWS, peueBbie CHHTE3aTOPbI («TOBOPSAIIAS MBIIIbY»), SKPaHHBIC
JYTIBIL.

— CypnorexHuyeckas ayautopus: paguokinacc «Coner-Py», mporpamMmmupyemsble
CIIyXOBBIE ammapaThl UHJIUBUAYAIBHOTO MOJb30BAHUS C YCTPOMCTBOM 3aJJaHUS PEKUMA
paboThl Ha KOMIIBIOTEpE, MHTEepakTUBHAs gocka ActiveBoard ¢ cuctemoii roiocoBanus,
aKyCTUYECKUN YCWIUTENb U KOJIOHKH, MYJIbTUMEIUNHBIM MPOEKTOP, TEIEBU30D,
BHICOMarHuTo(oH.

IIpouenypa oueHnBaHusl pe3yabTATOB 00y4eHUsI HHBAJIHU/IOB U JIUI
C OrPAHMYEHHBIMM BO3MOKHOCTSIMH 3/10POBbSI

[Ipu mpoBeaeHnU NPOIEAYpPHI OLICHUBAHUS PE3YIbTATOB O0YUEHUs] UHBAJIUOB U
JUI C OFPAHUYEHHBIMU BO3MOXHOCTSMH 3JJ0POBbsI MPEyCMAaTPUBAECTCS BO3MOKHOCTD
BbIOOpa OOydaromuMcsi crocoda MPOXOXKACHUS MPOMEKYTOUHOM  aTTeCTalluH
(MMCBEMEHHO, YCTHO), YBETMYEHUE BPEMEHU Ha MOATOTOBKY O0yYarolIerocsi K OTBETY Ha
MIPOMEKYTOUHOM aTTecTanuu He Oojiee 1 yaca, UCIOJIb30BaHUE TEXHHUYECKHX CPEACTB,
HEOOXOJUMBIX UM B CBSI3U C UX UHAUBUIYaTIbHBIMU OCOOCHHOCTSIMU.

[Ipoienypa oneHuBaHUS pPE3ylAbTAaTOB OOYy4YEHHUS WHBAIUAOB M JIUI C
OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3J0POBbsI MO JUCHMIUIMHE TMpeaycMaTpUBaET
npefocTtaBieHue uHdopManuu B (opMmax, aJanTUPOBAHHBIX K OTPaHUYEHUSM HX
3I0POBBS U BOCTIPUSITHS HHPOpMALINU:

JI1st U1 ¢ HapYLIEHUSIMU 3PEHHUS:

— B IeYaTHOU (popMe yBEeIMUECHHBIM HIPUDTOM,
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— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opMme aynuodaiina,

— B neyatHoi (popMme Ha si3bike bpaiins.

JI71st U1 ¢ HApYIIEHUSIMU CTyXa:

— B eyaTHOM (popme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JI1st U1 ¢ HapyUIEHUSIMU OTIOPHO-JBUTATENILHOIO anmnapara:

— B meyaTHOM (popme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B popMme aynuodaiina.

JlaHHBIN TlepeyeHb MOXET ObITb KOHKPETU3UPOBAH B 3aBUCUMOCTH OT
KOHTUHT€HTa 00 y4arol[uxcs.

[Ipu mpoBeaeHnU NPOIEAYpPHI OLICHUBAHUS PE3YIbTATOB O0YUEHUS] UHBAJIUOB U
JUI[ C OIPAHUYEHHBIMU BO3MOXHOCTSMH 370pPOBbSI MO JHUCIUIUIMHE O0eCTeunBaETCS
BBITIOJIHEHUE  CJICAYIOMIMX JIOMOJTHUTEIbHBIX TpeOOBaHUUA B  3aBUCUMOCTH  OT
WHJMBUIYaJIbHBIX OCOOCHHOCTEH 00 Yy4aronUXCs:

a) UHCTPYKUMS 1O TOPSAKY MPOBEACHUS  NPOLEAYpPhl  OLICHUBAHUS
MpeaoCTaBisieTcs B AOCTYNMHOU (opme (YCTHO, B MUChbMEHHOU (hopMme, B MUCHMEHHOU
(dbopme Ha a3bike bpailiisi, yCTHO ¢ UCIIOIB30BaHUEM YCIYT CyplIONIEPEeBOIUNKA);

0) noctynHas ¢popma mpeAoCTaBICHUS 3aJaHUN OLIEHOYHBIX CPEJICTB (B MEeYaTHON
dbopme, B meyaTHON (popMe yBeIMYEHHBIM HIpU(TOM, B medatHOU ¢opme mpudToM
Bpaiina, B ¢opme 3JIEKTPOHHOTO JAOKYMEHTA, 3aJaHus 3aYUTHIBAIOTCS ACCHUCTEHTOM,
3a/IaHus IPEJOCTABISIOTCS C UCIIOIB30BAHUEM CYPIOINEPEBO/IA);

B) gocTynHas ¢opma MPEeAOCTaBICHUS OTBETOB Ha 3aJaHusi (MMCHbMEHHO Ha
Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MHUCHBMEHHO Ha s3bike bpaits, ¢
HCIIOJIb30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

[Ipu HeoOxomuMoOCTH ISl O0YYaOIMXCS C OTrPaHUYEHHBIMU BO3MOKHOCTSIMU
3M0POBbSl W WHBAIMJOB TpoOlieAypa OILCHUBAHHUS pe3yJbTaTOB OOyYEHHS MO
JTUCHHUTUIMHE MOKET MPOBOAUTHCA B HECKOJIBKO 3TAIOB.

[IpoBenenue npoueaypsl OLIEHUBAHUS PE3YJIHTATOB 00YUYEHUS MHBAIUJIOB U JIUIL
C OrpaHWYEHHBIMU BO3MOKHOCTSIMU 3J0POBbSI JIOMYCKAE€TCS C HCIOJIb30BAHUEM
JMCTAHIIMOHHBIX 00pa30BaTEAbHBIX TEXHOJIOTHIA.
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