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1.MACHOPT PABOYEN TPOT'PAMMBI O/1.01.04
ECTECTBO3HAHME

1.1 Obaactb npuMeHenus padoydeit nporpammsl Q1. 01.04.

Pabouas nporpamma OJ1. 01.04. EctrecTBO3HaHUE SABIISIETCS YACTbIO OCHOBHOM
npodgeccUOHaNbHOW  00pa3oBaTeNIbHON  MpPOrpaMMbl  —  IPOTpaMMBbI
MOATOTOBKHU CIENHAIUCTOB CcpeaHero 3BeHa B cooTBerctBuu ¢ ®I'OC mo
cnenuanbHocTIM 53.02.02. My3bIKallbHOE UCKYCCTBO 3CTpajbl (IO BUAAM),
53.02.03. MHCTpyMEHTAIbHOE UCTIOTHUTENBCTBO (MO0 BUIAM MHCTPYMEHTOB),
53.02.04. BokanbHoe uckycctBo, 53.02.05 ConpHOE M XOpPOBOE HAPOJHOE
nerue, 53.02.06. Xoposoe nupuxkupoBanue, 53.02.07. Teopus my3bIKu.

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

OJ1.01. 04. EcTtecTBOo3HaHME SIBJISIETCS COCTaBHOM 4acThIO
oOmeoOpazoBarenbHoro yueOnoro unukia OJ1.00. JlaHHas aHCIUIUIMHA
HalpaBJieHa Ha OCBOEHHE cieAyronux oomux komnereHm (OK):
OK-10. Ucnonb30BaTh yMEHUS U 3HAHUS yYE€OHBIX JUCIUIUIMH (eaeparbHOTrO
rOCy/JapCTBEHHOIO0  00pa30BaTEIbHOIO  CTaHAApTa CpPEJHEro  OoOIIero
oOpazoBaHus B NpodecCuoHanbHON AeSTETbHOCTH.

1.3. Hean u 3apauun O/1.01.04. ECTECTBO3HAHME, Tpe6oBanus K
pe3yJaibTaTaM OCBOEHMS Kypca

Heablo kypca sBisgeTcd GOpMUpPOBAaHUE NPEACTABICHUS O €CTECTBO3HAHUU,
OCO3HAHMIO €€ KaK €JUHOW LIeIOCTHOCTH, MOUCK Oosiee IiayOOKHX CBA3EH
MeXAy PU3NUECKUMHU, XUMUYECKUMU U OMOJIOTUYECKUMH SIBICHUSIMU.

3ajgaum kypca:

® QJHAJIM3UPOBATh OTACIBHBIC XHWMHYCCKHEC H OMOJIOTHYECKHE SABJICHHA,
3aHUMArMue Ba>KHOC MCCTO B CCTCCTBCHHO - HaquOﬁ KapTHHC MHpPA,

® BbLIABJITL CKPBITBIC CBA3HM, CO3AAIOIMIHUC OPraHHMYCCKOC CIWMHCTBO JTHX
HBJ’ICHI/If/’I, 9TO HCBO3MOKHO B paMKax CIICHHUAJIBHBIX CCTCCTBCHHBIX HAYK;

e (popMHpOBaTh Y CTYJ€HTOB OCHOBBI HAyYHOTO MUPOBO33PEHUS, MOBBIIIAThH
00U KPYro30p U KyJbTypy MBILUICHUS;



B pe3ynbprare ocBOEGHHS Kypca CTYJIEHT JOJIKEH:

3HATD:

® OCHOBHBIE HAYKU O IPUPOJIE, UX OOIIHOCTh U OTIIMYHS;

® CCTECTBEHHOHAYYHBIA METOJ MO3HAHHUS U €ro COCTABIAIOLIUE, €AUHCTBO
3aKOHOB NPUPOABI BO BeenenHou;

® B3aMMOCBS3b MEXIY HAYYHBIMU OTKPBITUSIMU U PA3BUTHEM TEXHUKU U
TEXHOJIOTUH;

® BKJIAJ BEJIUKUX YUYEHBIX B dbopmupoBaHue COBPEMEHHOU
€CTECTBEHHOHAaYYHOU KapTUHBI MUPA.

yMeTh:

® OPUCHTHUPOBATHCS B COBPEMCHHBIX HAYYHBIX MOHATHUAX W WHGOOpMAIIU
€CTECTBEHHOHAYYHOT'O COAEPIKAHNUS;

® paboTaTh C €CTECTBEHHOHAy4yHOM uH(MOpMaIME: BIaJeTh METOJaMHU
MOWCKA, BBICIATh CMBICIOBYI0O OCHOBY W OIIEHUBAaTh JIOCTOBEPHOCTH
uH(opmaIy;

® 1CITOJIB30BaTh €CTECTBCHHOHAYYHBIC 3HAHUS B TIOBCEIHEBHOW JKHU3HU IS
oOecrieueHus: 0€30MaCHOCTH  KU3ZHEACSATEILHOCTH, OXPaHbl 370POBbS,
OKpY’KaroIen cpebl, SHEProcOepesKeHus;

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

3ansatus nmo OJ1.01.04 «EctectBo3nanue» mnposoastcs B I u Il cemecTtpax.
MakcumainbHas yueOHast Harpy3ka coctasiser 100 yacos.

N3 Hux — 72 yaca npoBoasTcs B popme 00s13aTeNbHBIX YUeOHO-TTPAKTHUECKUX
ayIUTOPHBIX 3aHSATUN MOJ PYKOBOJICTBOM IpernogaBartens (36 — rpynmoBbixX
(JIekuMoHHBIX) U 36 — MENKOTpYNMHOBBIX 3aHATHI); 28 yacoB — B (opme
CaMOCTOSITEILHON PabOThI CTyICHTA.



2. CTpyKTypa U coaepkaHue y4eOHOH AU CIUILIHHBI

2.1. O6bem O/1.01.04. ECTECTBO3HAHMUE, Buabl y4eOHOi1 padoThI U

(hopMBbI 0OTUETHOCTH

Cemectp I II
AyauTOpHBIE 3aHITHS
YAITOP 36 36
B Yyacax
CamocrostenbHas pabora 12 16
oOyuarorierocs
. JuddepeHunpoBaHHbIH
@DOpMBI OTYETHOCTH KoHTponbHbIN ypok aueT

B nporiecce o0ydeHust CTYyJIEHTOB MPEeAyCMaTPUBAIOTCA CleAYOIHe (HopMbl
Y BUJIbl y4eOHOU paboThl: opopmiieHHE TaOOPATOPHBIX PAOOT U MOJTOTOBKA K
WX 3allUTe, COCTaBJIEHUE CXEM, TaOJHI] MO OTACIbHBIM TeMaM, MOATOTOBKA

II'TaHa-KOHCIICKTA,

IIOATOTOBKA K KOHTPOJIbHBIM pa60TaM,

IIOATOTOBKA

Mpe3eHTaIui U JAOKJIaJ0B, padoTa ¢ y4eOHOU IuTepaTypoH, pelieHue 3aaad
0 TeMaMm | JIp.

2.2. TemaTtu4eckoe NJIAHUPOBAHUE

Cemectp Copepxanue yueOHOTO MaTepuaia Ob6wem
4acoB
1 du3uka:

Beenenne. EcrecTBO3HaHNE KaK KOMIUIEKC HAYK O IPUPOJE. 1
OynnamentanbHble  coctaBisitonme HKM:  wmarepus, Bpews, 1
MIPOCTPAHCTBO, JBUKEHHE, B3aUMOJICHCTBHE.
JIBrkeHHe — HeoTbemyieMass 4acTb Marepud. OTHOCHUTEIBHOCTH
MEXaHUYECKOro BMKeHUsI. OCHOBHbIE KHHEMAaTUYECKUE MOHATHUS U 1
YpaBHEHUA. 3aKOHBl JIB)KEHHMS. OHEpPrusi — Mepa JBHKECHUS
MaTepuu. 3aKOHbI COXPAaHEHHS B MEXAHUKE.
Mexannueckue KoieOaHus U BOJIHBI. 3BYK. 1
Pemenue 3agau no pasaeny: Mexanuka. 1
KonTtponsnas padora Nel. Mexanuka. 1
OCHOBHbBIE  TIOJIOKEHUS MOJEKYIIPHO-KUHETUYECKON  TEOpHHU. 1
ArperatHble COCTOSIHHUSI BeIleCTBAa. DBpOYHOBCKOE JBUKEHUE.
Huddy3us.Mneansupiii ra3 B MKT. JlaBnenue raza. OcHoBHOE
ypaBHeHue MKT. IlpeacraBienue o pacnpeneiaeHud MOJEKYII I10
CKOPOCTSIM. 1
Temneparypa. TepmoauHaMu4yecKkoe paBHOBECHE.




II

Makpockonuueckue [apaMeTpsl. YpaBHEeHUs COCTOSTHUS
HJICAIbHOTO Tra3a. ['a30BbIe 3aKOHBI.

KomnuectBo  sHeprun.  BHyrpenHss  sHeprus. [ 3akoH
TepMoguHaMuku. llpumenenue 1 3akoHa TEPMOJMHAMMKH K

Hu3omnponeccam.

KomuuectBo TemnoTel. HeobpatuMocTh mpupoaHbIX mporieccoB. 11
3aKOH TEPMOJMHAMUKU. TEIUIOBBIE IBUTATEIIH.

Kpucrannsl. AMopdHbIe Tena.
Pemenwue 3amau no pazaeny: MosekyinspHas pu3Hka.
KontponbHas padorta Ne2. MonekynsapHas pusuka.

CamocrositenbHast  pabora  oOywaromuxcs.  [logroroBka
cemuHapy: TerioBbie IBUTATEIIN U OXpaHa OKPYXKAIOIICH CpeIbl.

DNEeKTpUYECKU 3apsl. 3aKOH COXpPaHEHUs dJIEKTPUUECKOro 3apsja.
OCHOBHOW 3aKOH 3JIEKTPOCTATHUKH - 3aKOH KynoHa.

bimskonencTBre U JEHCTBHE HA PACCTOSHUM. DJIEKTPUUYECKOE 0TI
U €ro XapaKTEPUCTUKH.

[IpoBogHukKr U JUANEKTPUKUA. [IOCTOSHHBINA 3NEKTPUYECKUN TOK.
3aKOHBI IOCTOSIHHOT'O TOKA.

MaruutHoe noJsie. MaruutHele cBOMcTBa BellecTBa. Cuiia Ammepa.
Cuna  Jlopenna. DNIEKTpOMarHuTHasT  WMHIYKIUSL. 3aKkoH
ANIEKTPOMArHUTHOW WHTYKIIHH.

DnexTpoMarHuTHble Koiebanus. [lepemennsiit Tok. [IpousBoacTso,
nepenavya U MCIOJIb30BaHUE 3JIEKTpOdHEepruu. [IpuHummbl paboThl
anekTpoctaniuii. Tpancdopmarop.

DIIEKTPOMArHUTHbIE BOJIHEIL. [TpuHUOMIIBL palnOCBI3H.
Pamuonokanus.

Pemenue 3anau no pasgeny: JNeKTpOJMHAMUKA.
KonTponbsnas padora Ne3. DnexTpoauHamMuKa.

BomnoBas mpupona csera. MaTepdepenunst n nudpaxius crera.
Hucnepcus. LBera ten. [lomsapusanus ceera.

[IpyHOMIT ~ OTHOCHUTENBHOCTH. Onbir  Maiikenbcona-Mopiiu.
Onementl CTO. CneactBusi U3 MNOCTYIAaTOB  ODWHIITEHHA:
OTHOCUTEIIbHOCTh OJITHOBPEMEHHOCTH; PACCTOSHHUI U MPOMEKYTKOB
BpEMEHU. DKBUBAJIEHTHOCTb MAacChl U SHEPTHM.




II

Oneitel  I'epua.  Potoadpdekr u ero 3akoHsl. KBanToBoe
obwsacuenne ¢dortodddexra. lcmyckaHue u TOTJIONMIEHHWE CBETA
atromamu. CroekTpbl u3JIydeHHUs W mnoryionieHus. CHeKTpaabHbIN
ananus. [IporcxoxxieHue JIMHEHYaThIX CIIEKTPOB.

@OTOH-KBAaHT  AJIEKTpOMAarHuTHoro  mnojis.  KopnyckyinspHo-
BOJHOBOM ayanmu3Mm. Ctpoenue aroma. Iloctymatel  Bopa.
KBaHnTOBBIE TIpencTaBieHUss O cTpoeHuu aroma. KorepeHTHoe

usnyuenue. Jlazepsl. [Ipunmun paboTs! 1a3zepos.

EcrecTBeHHas paluOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO pacraja.
Meroapl perucTpaliid HOHU3UPYIOIINUX U3ITYy4EHUH.

HckyccTBeHHass paauvOakTUBHOCTb. SnepHbie peakiuu. llenHbie
siIepHbIE  peakuuu. SnepHbiil peakTop. SnepHas SHepreTuxa.
Peaktopsl Ha TEIUIOBBIX W OBICTpHIX HeWTpoHax. [Ipumenenue
SIZIGPHOM SHEPTUU. DIEMEHTAPHbIC YaCTULIBl. AHTUYACTHUIIBI.
Pemenue 3agau o pazaeny: KsanroBas usuka.

KontponbHas padora Ne4. Onruka. KBantoBast husuka.
OHEpPreTU4eCKuii  KpU3UC COBPEMEHHOCTU. TpaJWLMOHHAs |
albTEpPHATUBHAsL  DJHEpPreTHMKa, WX  BKJIaJ B  MHPOBOE
sHepromnoTpednenne.  OKOJOrUs U [poOJIeMbl  Pa3BUTH
TPaJULMOHHOM, aTOMHOM U albTEPHATUBHON YHEPrETUKU
KonTtponbsnas padora Ne5. Beenennasi.

OcHoBHBIE TTpOLIECCH U (DOPMBI ECTECTBEHHO - HAYYHOTO METOJIa
MO3HaHUsA. MeTOo1bl U MPUEMBI €CTECTBEHHO — HAyYHBIX
uccnenoBanuii. COBpeMeHHbIE CPEACTBA ECTECTBEHHO — HAYYHBIX
uccineaoBaHui. JloCTHkeHns: eCTeCTBO3HAHUS.

buoaorus:

Cocras, cTrpoeHne U (QYHKIIUU KIETOK.

Bunber oOMeHa BerecTs.

PaszmHoxeHME U HHAUBUAYAJIbHOC PA3BUTHC OPIraHU3MOB.

3aKOHOMEPHOCTHU HaclieoBaHus Npru3HaKoB. OCHOBHbIE
reHeTUYecKue NoHITHs. DOPMbI U3MEHYHBOCTH.

CoBpeMeHHBbIC OMOTEXHOJIOTHH.
Bupn, ero kpurepuu u CTpyKTYypHI.

HaqubIe 1 CONNAJIbHO-OKOHOMUYCCKHUE ITPCAITOCBIIKH




BO3HUKHOBeHUA Teopun Y. JlapBuHa. ['MI1oTe361 NPOUCXOXKIACHUS 2
KUA3HU.

DKoJIoTHsI KaK HayKa, €€ 3ajaun 1 3HaueHue. buocdepa, ee

CTPYKTYpa U () YHKITHH. 3
Xumus:

[Iepuoguueckas cucreMa XuMU4eCKuX 3neMeHToB /1. M. 2
MenpeneeBa. Ctpoenue aroMa. CTpoeHue BeniecTBa. XMMUYECKHE,
TEPMOXUMHUYECKHE PEAKIIMH. XUMUYECKOE PABHOBECHE. 3
Krnaccugukanust HeopraHu4eckiux coeIMHeHnH. XUMUYEeCKUe 3

CBOMCTBAa HEOPTAHUYECKUX COCTMHECHUM.

Meramnsl. CrutaBsl 1 KOppo3ust MeTaiuioB. Hemeramibl.
CoenuHeHns METAJIJIOB U HEMETAJUIOB. 2

3anmTa OKpyXKarmien Cpeibl OT 3arpsI3HEHUN.

Krnaccugukanus opranndeckux coenuneHuid. Teopust ctpoeHus
OpraHUYeCKUX coearuHeHul. 3omepus.

Yraesonopoasl. IIpuponHsie HCTOYHUKH YIIIEBOIOPOIOB.
IIpumeHenue yriaeBoaopoi0B B OPraHUYECKOM CUHTESE.
Kucnoponoconep:xamiyue OpraHi4eCKue COCIUHEHNUs: CIIUPTHI,
KapOOHOBBIE KHCIIOTHI, MbLJIa U KUPBI, YIIIEBOIBI.
A3sorocoaeprkamuye opranndeckue coequaenus. [lonumepsl.

HTOI0 72

2.3. Copepxxkanne O/1.01.04. EcTecTBO3HAHME

QDu3uka
OcHo6bl ecmecmEeHHOHAYYHO20 NO3ZHAHUA MUPA
Beenenne. EcTecTBO3HaHME  Kak  KOMIUIEKC  HayK O  IPUPOXE.
OynaameHTanbHble coctasisonme HKM: marepus, BpeMs, MpOCTPaHCTBO,
JIBH)KEHME, B3aNMO/ICHCTBHE.

YQacmmuwie acnekmul COBPDEMEHHO20 ecmeCmEO3HAHUA. Du3uueckuil
acnekm CO6pPpEMEHHO20 ecmeCme0oO3HAHUA:

Mexanuka
JIBuxeHue —  HeoTheMsieMas  4acTb  Marepud. OTHOCUTENIBHOCTH
MeXaHn4eckoro JABMKeHHs. (OCHOBHBIE KHHEMAaTHYECKHE IIOHATHI H
ypaBHEHUs. 3aKOHBI [BUXCHHS. OHEPrusi — Mepa JBHXKEHUS MAaTEpUU.

3aKOHBI COXpaHCHHUA B MCXaHHKC. Mexaandeckre KoueOaHus ¥ BOJIHEI. 3By1(




Monexynapnasa ¢puszuxa. Tennoewie agn1enusn
OCHOBHBIE TOJOXKEHUSI MOJEKYJIAPHO-KUHETUYECKON TEOpUU. ArperatHbie
cocTostHus BemiecTtBa. bpoyHnosckoe neuxenue. Juddysus.Maeanbublii ra3 B
MKT. J[laBnenmne rasza. OcHoBHoe ypaBHeHue MKT. IlpencraBieHue o
pacnpeneneHud MOJIEKYJ IO CKOPOCTSM.
Temneparypa. TepMoauHamuueckoe paBHOBecHE. MaKpOCKOIMYECKUE
MapaMeTphl. Y paBHEHUS COCTOSIHUS UACAIBHOTO ra3a. ['a30Bbie 3aKOHBI.
KomnuecTtBo »Heprum. BHyTpeHHsAs sHeprus. | 3akoH TepMOAMHAMUKMU.
[Ipumenenue | 3akoHa TEPMOAUHAMUKH K U30IIPOLIECCAM.
KomuaectBo Temnotel. HeobpatumocTs mnpupomHbix mporieccoB. Il 3akon
TEPMOJIMHAMHUKHU. TETIOBbIE JBUTATENH.
Kpucrannel. Amopdusbie Tena.

Inekmpoounamuxa
DJIEKTPUYECKUN  3apsifl. 3aKOH COXPaHEHUs DJICKTPUYECKOro  3apsja.
OCHOBHOM 3aKOH 3JIEKTPOCTAaTUKU - 3aKOH KynoHa.
bim3koneicTBue M NEUCTBUE HA PACCTOSTHUM. DJIEKTPUUYECKOE TOJIE U €T0
XapaKTEPUCTUKH.
[IpoBogHMKM W OWANEKTPUKU. [IOCTOSIHHBIM SIEKTPUUYECKUNA TOK. 3aKOHBI
IOCTOSIHHOTO TOKA.
MarunutHoe nosie. MarHuTHbele cBoiicTBa BemiecTBa. Cuna Ammnepa. Cuna
JlopeHua.OneKTpOMarHuTHasT  MHAYKOHUS.  3aKOH  JJIEKTPOMArHUTHOM
WHIYKIUU.
OnekTpoMaruutHbie Konedanus. [lepemennsiit Tok. [IponusBoacTBO, nepenaya
U UCIOJb30BaHUE HNEKTPOdHEpruu. [IpuHIUNBI pabOThl 3JIEKTPOCTAHIUH.
Tpaucdopmatop.
DJeKTpOMarHuTHeIE BOJHEL. [IpuHIunel pagnocssasu. Pagnonokanus.

Onmuka
Bonnosas mpupona ceera. Untepdepennus u qudpakius ceera. Jucnepcus.
[IBera ten. [lonspuzanus ceera.
[TpuHumn otHOocuTenbHOCTU. OnbiT MaiikenscoHa-Mopau. Dnementsl CTO.
CnenctBus u3 MOCTYJIaTOB OUHINTEHHA: OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH;, PACCTOSHUN M TPOMEKYTKOB BPEMEHHU. DKBUBAJIEHTHOCTh
MAacChl U SHEPTUMU.

Keanmoesas ¢puzuxa

Onbrtet I'epuia. @otoddPpdekt u ero 3akoHbl. KBaHTOBOE O0O0BsICHEHHE
dborordpdexra.Ucnyckanue u morjomieHue cBerta aroMamu. CHEKTphl
u3nydeHuss u norjomieHus. CrnekTpaibHbld aHanu3. [IpoucxoxaeHue
JINHEVNYATBIX CIIEKTPOB.

@DOTOH-KBAHT  3JIeKTpoMarHuTHoro  mnois.  KopnyckynsspHO-BOJTHOBOI
nyanusMm. Ctpoenue atoma. Iloctynatel bopa. KBaHTOBBIE TIpencTaBICHHS O
ctpoennn aroma. KorepentHoe wusnyuenue. Jlazepwl. I[lpunuun padoThl



na3epoB. EcTecTBeHHass  pagMOAaKTUBHOCTb. 3aKOH  PaJUOAKTUBHOTO
pacnaga.MeToasl perucTpanu HOHU3UPYIOWNX u3nydeHul. ickyccTBeHHas
PaIMOaKTUBHOCTb.

SAnepusie peakuuu. llennbie saepHbie peaknuu. AaepHbIn peakTop. SAnepHas
sHepreTuka.PeakTopsl Ha TEIJIOBBIX U OBICTpbIX HeWTpoHax.llpumenenue
SAJIEPHOM SHEPrUU. DIEMEHTAPHbIE YAaCTULIbl. AHTUYACTUIBI.

JKonozuueckuili acnekm co8PEemMeHH020 eCnmecmeo3HaHus
DHEPreTUYeCKud  KpPHU3HUC COBPEMEHHOCTH. TpagunuoHHas U
albTEpHATUBHAS SHEPreTMKa, HUX BKJIAJ B MHUPOBOE HHEPronoTpedsIeHUE.
Okonorusi W TpoOJieMbl  Pa3BUTUSL  TPAAUIMOHHOM, AaTOMHOM U
aJbTEPHATUBHON DHEPTETUKHU

AcmponomuyecKkuil acnekm co8PEeMeHH020 eCmecmeo3HaHUs.
3emnn u Becenennasn

Bcenmennas u Meraramaktuka. MuUKpOMUp, MakpoMup H MeEramup, HX
Macmta0sl. I Ipuponaa 3Be3a. PaccTosiHus B 3B€3JHOM MUDE.
Pasmeper u Qopmbl 3emnn. EctectBeHHblli cnyTHuK 3emin. CtpoeHue
COJIHEYHOM cucTeMbl. [limaneTsl 3eMHOM rpymnsl. [11aHeTHI-TUTraHThI.
CosHIle KaK IBMXKYyIIas CWIA IUIAHETAapHBIX nporeccoB. Bausaue ConHia Ha
3emiiro u 4yenoBeka. Coszee3nus. HoBble n cBepXHOBBIE 3Be31bl. | umnoresa
bosbmioro B3peiBa. bynyiee BeenenHon.

Ecmecmeenno - Hay‘lelﬁ memoo no3nanus. OcHoeHble npoveccst u
¢0p.Mbl ecCmecmeenHo - Hay4YHo2o Memooa no3HaAHUA.

[Ipenmer U 00BEKT ecTecTBO3HAHMSA. MecTo W POJib OHOJIOTHHM, XHUMHH,
¢uzuku B ecrectBo3HaHuM. [Iporecchl U (HOPMBI €CTECTBEHHO - HAy4YHOIO
no3HaHus. CylmmHoCcTh MeTo1a JlekapTa. OMOUpU3M U paliMOHAIU3M.

Memoowt u npuemsl ecmecmeeHHo — HAYUHBIX UCCTEO06AHUIL.

Mertononoruss u wmeton. AOcTparupoBaHue B Hayke. MojenupoBaHueE.
Nunykumss u  pgenykiusa. CUHTE3 W aHAIM3 B E€CTECTBCHHBIX HayKax.
CHUCTEMHOCTh B HAyK€: MPUHILIUIIBI U KATETOPUH.

CO!?p@M@HHble cpedcmea ecmecmeernHo — Hay4Hblx ucceo0o6anuil.
ﬂocmuofcenuﬂ ecmecmeo3HAanuUA.

HaGmronenust u skcnepuMeHT. JlazepHble TEXHOJIIOTMU B M3YYEHUU KUBBIX
opranu3MoB. CHHXpPOHHBIE HCTOYHUKHM H3IydeHUs. MeToj sIepHOro
pe30HaHca. OnTuueckas CHEKTPOCKOMHUS, MacC-CEeKTPOCKOIHUS.
PeHTreHOCTpYKTYpHBIN  aHaIN3 IpU M3YYEHUU IKUBBIX OPraHU3MOB.
Hetitponorpadus.



Knemounoe cmpoenue opzanuzmos. Cocmas, cmpoenue u hynkyuu
KJ1emoK.

Knerka — equHUIIa CTPOCHUS U KU3HEACATEILHOCTH opranu3Ma. Knerounas
Teopusi. Poiap B KJIETKE OPraHUYECKMX W HEOPraHWYECKHX BEIIECTB.
OCHOBHBIE OPTaHOUIBl KIJIETKU U UX QYHKIUU.

Buowl oomena eewgecme.

dotocuHTe3, XeMocuHTe3. IlnacTudeckuit 0OMeH, PHEPreTUYECKUd OOMEH.
Jpixanue u OpoxkeHue. Metabonusm, posib (epMEHTOB B HeM. MoseKybl
JIHK u PHK. I'enetnueckuii kog. MaTpruaHOE BOCIIPOM3BOICTBO OEIKOB.

Pazmnosrcenue u undueudyaﬂbnoepawumue OP2ARU3IMOG.

JleneHue KIETKU: MHTO3, Meio3. OIHOKICTOYHBIE M MHOTOKICTOYHEIC
pacTUTENbHBIE W )KUBOTHBIE OPTaHU3MbI. BUPYCHI, MpopuIaKkTHKa U JICUCHHUE
BUPYCHBIX 3a00eBannii. Pa3MHOXKEHNE OpraHn3MOB e€ro (hOpPMBI U 3HAYCHHE.
lametsl. OmmomoTBopenue. MHAMBUAYaTbHOE pPa3BUTHE OPTAHU3MOB
(OnTorenes).

Hacneocmeennocmo u u3menuueocmb.3akonomepnocmu HAC/1e008aAHUA
NPpU3HAKOG. OcHoeHble 2enemuuecKue NOHAMUAL.

HacnencrBeHHOCTP M W3MEHUMBOCTH  —  CBOMCTBA  OPraHU3MOB.
3aKOHOMEpPHOCTM HAaCIIEOBaHMs, YycTaHoBieHHble [. Mengenem u T.
MopranomM. XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH U TEOPHs T'€HA.

d)OpM bl U3mMeHvyuesocmu.

HacnenctBenHass W HEHAcCIENCTBEHHas  U3MEHYUBOCTb.  [IpuymHBI
HACJICICTBEHHBIX U3MEHEHUN. MyTareHsl U MyTaluu. BiausHue MyTareHoB Ha
OpraHu3M 4YeJIOBEKa U OLEHKA MOCIEACTBUN UX BIUSIHUA.

Coepemennvle OUOmMexXHoON02UU.

3Ha4YeHHWE TEHETUKHU JJI1 MEAUUMUHBL. buotexHomoruu. ['eHHas, KieTO4dHas
nHxenepusi. KionupoBanue. OIeHKAa STUYECKUMX W IIPABOBBIX AacCIEKTOB
Pa3BUTHS HEKOTOPBIX UCCIEIOBAHUN B OMOTEXHOJIOTHH.

Mmnozoobpazus u Ieontouusn opzanuueckozo mupa.Buo, eco kpumepuu u
CHPYKmypbl.

Cuctema OpraHM4eCKOrO MHpPa U €€ OCHOBHBIE CUCTEMATHYECKUE KAaTErOpUH
(xknaccudukanms). Bun, ero  kpurepun. IIpobnema  peanpHOrO



CymeCTBOBaHUA BHUIAOB B IIPHUPOJC. HOHYJ'IHI_[I/IH — CTPYKTYpPHas CAWHHIIA
9BOJIFOIIHNH.

Hayunbvle u coyuanvho — IKOHOMUYECKUE RPEONOCHIIKU 603HUKHOGCHUA
meopuu 4. /lapeuna.

Teopus sBomronuu opranndeckoro mupa Y. Jlapsuna. Ilpennoceuiku u
JBIKYIIUE CUJIBI 3BOJIIOIMU (0opb0a 3a CYIIECTBOBAHME M €CTECTBEHHBIM
otOop) .Pe3ynbTaT 3BONIIOIMHA: aanTaius, BUA00Opa3oBaHUE, MHOTO0Opa3ue
OpraHUYeCcKOro Mupa, BeiMupaHue. MIckyccTBeHHBIN 0TOOD, CENEeKIIHUS.

Tunome3swt HPOMCXOJK@@HM}I HCU3HU.

[Ipobnema cymiHOCTH Xu3HU. OlEHKAa Pa3INYHBIX THUIOTE3 MPOUCXOXKICHUS
xu3HU. [I[poncxoXkIeHNe 1 3BOJIOLNS YEIOBEKA.

B3aumoomnowenusn op2anuma u Cpedbl.

IKonozua Kax Ha)yKa, ee 3a0ayu u 3HaYeHue.

Oxonorudeckre ¢dakTopel. IIpucrmocobieHne OpraHu3MOB K  BIMSHHIO
PA3MMYHBIX  AKOJOTHYECKUX  (haKTOPOB. DKOCHCTEMa, €€ OCHOBHBIC
COCTaBJIsIIOIIME. XapaKTepUCTHKA BUAOBOM U MPOCTPAHCTBEHHON CTPYKTYPHI
skocuctembl. [lumeBsie cBsi3m B 3kocucteMe. Camoperynisiuus B
AKOCHUCTEMAX, UX pa3BUTHE U cMeHa. KpyroBopoT BEIIECTB M MPEBpaIlCHHE
SHEPIuM B HKOcUcTeMax. MIckyccTBeHHAs SKOCUCTEMA — arpOOUOIIEHO3.

buocgpepa, ee cmpyxkmypa u pynxyuu.

buochepa — rmobampHas skocucTteMa. Ponp XKMBOro BeliecTBa B
KpyroBopote BelecTB B onocdepe. Yuenue B.M. Bepnaackoro o 6uocdepe,
Hoocdepe, KUBOM BellecTBE U ero QpyHkuusx B Ouocdepe. ['mobGanpHbIE
W3MEHEHHUS B Omocdepe Mmoja BIUSHUEM JIESITEIHOCTH 4enoBeka. [Ipobmema
YCTOMYMBOTO pa3BUTHUsl OUochepsl.

Xumuueckue ceolicmea u npespauieHus 6euiecma.
Ilepuoouueckan cucmema xumuueckux snemenmos /[.H. Menoeneesa.
ITepnonnueckas cucrema xumudeckux anemeHToB [[.1. Menneneesa.
Cmpoenue amoma. Cmpoenue eeuiecmad.

CBsi3b MEXAY CTPOCHUEM 3JIEKTPOHHOM OOOJOYKM aToMa M XUMHUYECKUMU
CBOMCTBAMM 3JJIEMEHTA. XUMHYECKas CBs3b. [Ipupoma XuMHYECKOU CBS3H.
KoBasieHTHast cBsi3b: HemojsApHas W noJisipHas. MoHHast cBsizb. KatwnoHbl u
aHWOHBI. MeTamnuueckas cCBs3b. BogoponaHas cBs3b. Kpucrtamimueckue
PEIIETKH BENIECTB C PA3JIMYHBIMUA BUAAMU XUMUYECKOMN CBA3H.

Xumuttecxue, mepmoxumuiecKue peakuuu. Xumuuecxoepaenoeecue.



Xumuueckas peakuus. CKOpocTh peakiuu U (aKTOphl, OT KOTOPHIX OHa
3aBHUCHT. TemmoBoit  APhEeKT XUMHYECKOM peaknuu. XHUMHYECKOe
paBHOBECHE.

HeopeaHu uyeckue coeouHeHus.

Knaccugpuxkayua neopzanuveckux coeounenuii. Xumuveckue ceoiucmaeda
Heop2anuyecKux coeOuHeHuil.

Knaccudukanus HeOpraHMYeCKUX COEJUHEHHM. XUMHUECKHE CBOICTBA
OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEAUHEHUH B CBETE TEOPUHU
ANEKTPOIUTHYECKON aucconnanuu. Cpeaa BOAHBIX paCTBOPOB COJIEW: KUCIIas,
HeWTpasibHas, menounas. Bomopoausiit mokasatens (pH) pactBopa.

Memannwst. Cniassl u Koppo3us memanios.

Mertamnbl. OOmue cnocoObl mnonydeHus MeTtaioB. CIulaBel: YEpHBIE U
uBeTHble. Koppo3us MeTamioB U crnocoObl 3alUThI OT HEe.

Hememannuwi.

Hemertamnbl. OOmmias xapakTepUCTHUKa TJIaBHBIX MOJTPYIN HEMETAJJIOB Ha
MpUMEPE TANOreHOB. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

Coeounenus memanioe u HEMemaios.

Baxnenmue CcOeAMHEHUS METAUIOB W HEMETAUIOB B MNPUPOJE U
XO3SIMCTBEHHOU NEATESIHLHOCTH YEIOBEKA.

3awuma oxpyxrcarouieii cpeovl om 3a2pa3HeHUIlL.

3amura OKpYXarlled cpeabl OT 3arpsA3HCHUN TKEIbIMU METaJlIaMH,
COEIMHEHUSMU a30Ta, CEPBI U YIIIEPOa.

Opzanuueckue coeounenus.

Knaccugpuxkayua opeanuueckux coeounenuil. Teopua cmpoenun opzanuyeckux
coeounenuii. Uzomepus.

MHoroo0pa3ue opranndeckux coeauHenuit. Knaccudukamus opraHuyeckux
coequHeHU. (OCHOBHBIE TIOJIOKEHHSI TEOPUM CTPOEHHS OPraHUYECKHUX
coenuHeHuu. M3omepus: CTpyKTypHasi, HpOCTPAHCTBEHHAS.

Yeneeooopoowi. Ilpupoonsvie ucmounuku y2nee00opooos. Illpumenenue
Yy2/1€6000P0008 8 OP2AHUYUECKOM CUHMe3e.

YTrneBogopoasl, UX CTPOCHUE U XapaKTEPHbIE XUMUYECKUE CBOKMCTBA. MeTaH,
STUJIEH, alleTuwieH, OeHs3oi. [IpuMeHeHue yrieBoJOpOJ0B B OpPraHUYECKOM
cunteze. Peakuus mnonumepusanuu. HedTb, ra3, KameHHbIH yroiab —
MPUPOJIHBIE UCTOYHUKHU YTIIEBOAOPOIOB.

Kucnopooocooeprcauwue opzanuueckue coeOuHeHusA: CRUPmbol,
Kap0oHOo8ble KUCI0Mbl, MbLIA U HCUPDBL, Y211€600bl.

CoupThl, X CTPOCHHUE M XAPAKTEPHBIE XUMHUYECKHE CBOWCTBA. DTUIIOBBIN
cnupT. ['muniepun. KapOoHOBbIE KHUCIOTHI, YKCycHasi KucioTa. Mbuia Kak



COJIM BBICIIMX KapOOHOBBIX KUCHOT. JKUPBI KaK CIOKHBIEC dPUPHI. YTIEBOJIbI:
TIF0K03a, Kpaxmal, [EeJUTI0I03a.

A3omocooeprcawjue opzanuyeckue coeounenus. Ilonumepel.

A3zoTocoaepkaliie  COCIMHEHUS: AaMWUHBI, AMHHOKHCJIOTBHI,  OEJKH.
['eneTnueckass CBSA3b MEXKAY KIacCaMH OPTaHUYECKUX  COCTUHEHUH.
CHHTeTHYECKHE TOJUMEPHI: TUIACTMACCHI, Kay4yKH, BOJIOKHA. Mormue u
YUCTAIINE cpeacTBa. TokcuuHble BemecTBa. [IpaBuna 6e30macHoOi paboThI CO
cpeacTBaMu OBITOBOM XHMHUH.

3. YcaoBus peanuzanuu nporpammbl O/1.01.04. EcrecTBo3HaHue
3.1. MaTepuajibHO-TeXHUYECKOE oDecnevdeHune TUCIMIIINHbI

Peanuzanua mnporpammsl  OJ1.01.04. EctecTBO3HaHue TpeOyeT HaIUYHS
y4eOHBIX KAOMHETOB ISl ayIUTOPHBIX (TPYTIOBBIX ) 3aHITUH.

O6opynoBanre kKaOMHETa: CTYJbs, CTOJ.

Texaudeckue cpencTBa oOydeHuUs: MEPEHOCHAs ayAuo U BUECO ammnaparypa.

3.2. Uudopmanuonnoe odecrneuenre nporpammsol O/1.01.04.
EcrecTBO3HAHUE

OcHOBHBbIE HCTOYHHUKH

1. Orroukuii, I". I1. EcTecTBO3HaHUE[DNEKTPOHHBIN pecypc |: yUyeOHUK U
npaktukyMm st CIIO / T'. I1. Otroukuii ; non pen. I'. H. Ky3smenko. -
Mockaa : FOpaiit, 2017. - 380 c. - (IlpodeccuonanbHoe oOpa3zoBaHue). —
Pexxum moctyma: https:/www.biblio-online.ru/book/F558 1 E9D-E64A-
4BD4-B1DF-0CC14DEIDDSA

I[OHO.]]HI/ITC.]ILHLIC HCTOYHHKH

1. KpaBuenko, H. }O. ®uszuka [DnexkTpoHHBI pecypc |: y4eOHHK U
npaktukyMm mis CIIO / H. 1O. KpaBuenko. - Mocksa : FOpaiit, 2017. -
300 c. - (IIpodeccuonanpHoe oOpazoBaHue).- Pexum goctyma:
https://www.biblio-online.ru/book/1D208927-2996-46 B3-B8FF-
F3F55FF62666.

2. Hukonbckuit, A. b. Xumusa [DnekTpoHHBIH pecypc |:  y4eOHUK U
npaktukyMm st CIIO / A. b. Huxonsckuii, A. B. CyBopos. - 2-e¢ u3n.,
nepepad. u noi. - Mocksa: IOpaiit, 2016. - 507 c. - (IlpodeccuonanbpHOE
o0pa3oBaHue) — Pexum JOCTYTIA: https://www.biblio-
online.ru/book/9F41ED2D-5AF9-4AF8-A6CF-6037FE3636BB




4. KoHTpoJib 1 onleHKa pe3yabTaToB ocBoeHuss O/1.01.04.

EcrecTBO3HAHME

PesyabTaTsl 00yyeHus

Koab! popmupyemsbix
npodeccHoHAIbHBIX U
001X KOMIeTeHIUIl

DopMbI 1 METOABI
KOHTPOJISAA M OLlEHKH
pe3yJibTaToB 00y4eHHsl

YMmeet:

- OPUEHTUPOBATHLCS B
COBPEMEHHBIX Hay4HBIX
MOHATHUAX U UH(POpMaITUU
€CTECTBEHHOHAY4YHOI'O
COZIepKaHUs;

- paboTarth C
€CTECTBEHHOHAYYHOU
uH(popManuen: BIaaeTh
METOJaMH TIOUCKA, BBIJCIATD
CMBICJIOBYIO OCHOBY U
OLIGHUBATh JOCTOBEPHOCTh
uHpOpMaILnH;

- UCIOJIb30BaTh
€CTECTBEHHOHAYYHbIC 3HAHUS B
MHOBCEIHEBHOM KU3HU 111
obecrnievueHus 0€30MaCHOCTH
KU3ZHEACSITEIIbHOCTU, OXPaHBI
30POBbs, OKPYXKAIOILLEH CpebL,
SHEeprocOepeKEeHUsI.

OK 10

3Haer:

- OCHOBHBIE HAyKH O IPUPOJE,

HX OOIIHOCTD U OTJIMYHMS;

- E€CTECTBEHHOHAYYHBI METOJ
MMO3HAHMUS M €ro COCTaBJISIOININE,
€UHCTBO 3aKOHOB IIPUPOJBI BO

Bcenennolii;

- B3aUMOCBA3b MCIKIY HAYyYHBIMU
OTKPBITUSIMU u Pa3sBUTHEM

TEXHUKHU U TEXHOJOTHH;

- BKJAJ BEIUKUX YYCHBIX B
dbopMHUpOBaHHE  COBPEMEHHOM
€CTECTBEHHOHAYYHOW  KapTUHBI

MUDA.

OK 10

Tekymuii KOHTPOJIb:

CeMuHapbl, IpaKkTUYECKHE
(opMBbI pabOTHI;

OneHuBaHue NPAKTUUYECKOM
U CaMOCTOSITENIbHOU pabOTHI;

VYCTHBIK M NUCHMEHHBINA
OIIpOC;

JlenoBble Urpsl;

IIpoMe:xxyTOYHBIH
KOHTPOJIb:

KonTtponsHas pabora

IIpoMe:xyTOYHBIH
KOHTPOJIb:

JuddepeHunpoBanHbIf
3a4eT




5. Meroauyeckue peKOMeHIal MU
5.1. Meronu4ecKkue peKOMEHAAMH MPENoIaBaTe 10

N3yuuB copepkaHue y4yeOHON IUCHMILUIMHBI, 1eeco00pa3Ho pa3padoTaTh
MaTpuily HaubOoJsiee MPEANOYTHUTENbHBIX METOJ0B o00ydeHuss u ¢Gopm
CaMOCTOSITEIbHOM pabOThl CTYJEHTOB aJ€KBAaTHBIX BHUJAM JEKIIMOHHBIX M
CEMHUHAPCKUX 3aHSATHUM.

HeoOxonumo mnpeaycMOTpeTh pa3BUTHE (POPM CaMOCTOATENbHON pPaldOThI,
BBIBOJISI CTYAEHTOB K 3aBEPIICHUIO0 M3YYEHHUIO y4€OHON NUCLUILIMHBI Ha €€
BBICILIMY YPOBEHb.

[lakeT 3amaHuiil sl CaMOCTOSITENIbHOM pabOThl CleAyeT BblJaBaTh B Hauaje
CEMECTpA, OMPEAEIIUB MPEECIILHBIE CPOKHA UX BBHITIOJHEHUS U CIAYH.

By3oBckasi nekuusi — rjaaBHOE 3BEHO JAMIAKTHYECKOro Iukia oOydeHus. EE
ueiab - (OPMHPOBAHUE Yy CTYAEHTOB OPHUEHTUPOBOYHOM OCHOBBI IS
MOCJIEAYIONIET0 YCBOCHHSI MaTepuaja METOJOM CaMOCTOSTEIbHON pPaOOTHlI.
Conepxanue JIEKIMH JOJDKHO OTBEYATh CIEAYIOIIUM JIUJAKTUYECKUM
TpeOOBaHUSAM: U3JI0KEHHE MaTepuaia OT IPOCTOT0 K CI0KHOMY.

- JJOTU4YHOCTB, YETKOCTD U SICHOCTb M3JI0KCHHUS Marcpuaia,

- BO3MOXKHOCTb HpO6HCMHOFO HU3JI0KCHUA, I[HCKYCCHﬁ, auaiaora C LOECJIBbRO
AKTUBU3alIHUU JCATCIIbBHOCTU CTYACHTOB,

- TEeCHas CBSI3b TEOPETHYCCKUX TOJOKEHUW W BBIBOJOB C TPAKTHKON U
Oynymieit mpodeccruoHaIbHON NeATeIbHOCTH CTYJEHTOB;

- OMOpa CMBICJIOBOM YaCTH JIEKIIMW Ha TMOATUHHbBIC (PaKThl, COOBITHS, SIBJICHHUS,
CTATUCTUYECKHE JTaHHBIC.

CemuHAp TTPOBOJUTCS IO Y3JIOBBIM U HAanOOJIEe CI0KHBIM BOTIpOCaM yIeOHOM
nporpaMmMbl. ['maBHas U omnpeaensonas 0cCOOCHHOCTh JTI000ro CeMUHapa-
HAJIMYAe DJIEMEHTOB  JHCKYCCHHM, MPOOJEMHOCTH, JHAIOTa  MEXKIY
MPeToIaBaTeieM U CTyJICHTaMU, U CAMUMH CTYICHTAMH.

[locne nmnpoBeneHUss MEPBOIO CEMUHAPCKOTO Kypca, HAYMHAIOLIEMY
MPENOJaBATENI0 LEIeCO00pa3HO OCYIIECTBUTh OOIIMI aHaIU3 MpPOAEIaHHON
paboThI, U3BJIEKAS] IPU 3TOM MOJIE3HBIE YPOKHU.

[Ipy mnpoBeneHun arrecTalvi CTYAEHTOB BaXHO BCErga IIOMHUTh, YTO
CUCTEMATHUYHOCTh, OOBEKTUBHOCTb, APryMEHTUPOBAHHOCTh — TJIABHBIC
MPUHIUANBI HA KOTOPBIX OCHOBAHBI KOHTPOJIb M OLIEHKA 3HAHUU CTYIEHTOB.
[IpoBepka, KOHTpOJIb M OIIEHKAa 3HAHUW CTyJeHTa TpeOylT yuera ero



WHJMBUIYaJIbHOTO CTHJISI B OCYIIIECTBICHUN YY€OHOU NEATeIbHOCTH. 3HAHUS
KpUTEPHUEB OLICHKU 3HAHUM 00s3aTEIBHO JJIsl IPETo/iaBaTelisi U CTYJICHTA.

K gucny ucnonb3zyeMbIx B paMKax JaHHOW TUCIUIUIMHBI 00pa30BaTENbHBIX
TEXHOJIOTUU MOYXKHO OTHECTH:

o TPATUIIHOHHBIE 00Pa30BaATEIBLHBIC TEXHOJIOTHH;

o Ipo0JIeMHOE O0YyUYE€HUE; TEXHOJIOT U TUAJIOTOBOr0 OOYYEHUS U PAa3BUTHE
KPUTHUYIECKOTO MBIIIICHUS

e UTPOBBIC TEXHOJIOTHH (MCIIOJH30BAHUE B O0YUCHUH POJIEBBIX, TEITOBBIX, U
JIPYTUX BUJOB 00YUaIOIIUX UTD);

¢ MHTEPAKTUBHBIE TEXHOJIOTUH;

 HH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;

BUJIbl OBPA3OBATEJIbHBIX TEXHOJIOI Ui

1. TpaauunoHHbIE o0pa3oBareJibHbIE TEXHOJOTHU OPUEHTUPYIOTCS
Ha OpraHu3alli0 00pa30BaTENILHOIO MpOoliecca, MPEANOIAraroily0 IpsIMyIo
TPAHCISILIUIO 3HAHUKM OT MpernojiaBaTeisl K CTyACHTY (IPEeUMYIIECTBEHHO Ha
OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX METOJIOB OOyueHus). YueOHas
NEATeNIbHOCTh CTYJIEHTa HOCHUT B TaKUX YCIOBHSX, Kak MpaBUio,
PENPONYKTUBHBIN XapakTep.

[Ipumepsr ¢GopMm y4eOHBIX 3aHSITUH C MCHOJB30BAHUEM TPATUIUOHHBIX
TEXHOJIOTHUU

OI/IH(i)OpMaHI/IOHHaH JCKIOHUA — ITOCIICAOBATCIILHOC HM3JI0XKCHHC MaTCpHalla B

JTUCHUTUTMHAPHON JIOTHUKE, OCYILIECTBIISIEMOE MPEUMYIIIECTBEHHO
BepOaIbHBIMU CPEJCTBAMH (MOHOJIOT MPETO1aBaTENs).
o CemuHap — »3BpHUCTHYECKas Oecega mpenojaBaTedsi W CTYIEHTOB,

o0OcyXJeHre 3apaHee MOATOTOBIECHHBIX COOOIIEHUMN, MPOEKTOB MO KaXIOMY
BOIIPOCY IUIAaHA 3aHATHUS C €IUWHBIM JJIsI BCEX IEPEUYHEM PEKOMEHAYEMOH
00s13aTeNIbHON U TOMOJIHUTEIbHOM JINTEPATYPHI.

o [IpakTHUeckOe 3aHATHE — 3aHATHE, MOCBAIIEHHOE OCBOEHUIO KOHKPETHBIX
YMEHHUU U HABBIKOB IO MPEIJI0KEHHOMY AJITOPUTMY.

o JlJabopatopHass pabora — opraHuzainus ydeOHOW pabOThl C peatbHBIMU
MaTepuagbHbIMU M WH(OOPMALMOHHBIMH OOBEKTAMHU, SKCIEPUMEHTAJIbHAS
paboTa ¢ aHAJIOTOBBIMU MOJIEISIMUA PEaNTbHBIX O0OBEKTOB.

2. TexnoJsioruu npo0JieMHOro 00y4eHHs — OpraHu3aius o0pa3oBaTEIHLHOTO
mpoiiecca, KOTopas MpernoyiaraeT IMOCTAaHOBKY MPOOJEMHBIX BOIPOCOB,
CO3/laHU€ y4EOHBIX MPOOJEMHBIX CUTYAlUM AJIsI CTUMYJIUPOBAHUE AKTUBHOM
MO3HABATEIBLHON JNEATEIbHOCTU CTYJEHTOB.

[Ipumepsr opM y4eOHBIX 3aHATHII C KCHOJIB30BAHUEM TEXHOJIOTUI
po0JIEMHOr0 OOyUEHHUS:



o [I[pobnemHass nexuuss — U3JIOKEHUWE Marepuana, MpearoJiararoiee
MIOCTAHOBKY MPOOJIEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBELICHUE
pa3IMYHBIX HAyYHBIX IOJXOJI0OB, ABTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C
Pa3IUYHBIMUA MOJEIISIMU MHTEPIIPETALUU U3Y4aeMOro MaTepuara.

o Jlexumsi «BaBOEM» (OMHApHas JEKIMS) — U3JI0KEHUE Marepuana B Gopme
JIUATOTMYECKOr0 oOuieHus IBYX npenojaBarenei (mampumep,
PEKOHCTPYKILMS Juajora MpeACTaBUTENEH pas3IMYHbIX HAy4YHbBIX MIKOJI,
«Y4YEHOT0» U «IPAKTHKA» U T.IL.).

o [IpakTyeckoe 3ansTHEe B (PopMe MpakKTUKyMa — OpraHu3anus y4eOHOI
paboThl, HAaNIPABJIEHHAs HA PELIEHUE KOMIUIEKCHOW y4eOHO-I03HaBaTEIbHOM
3a/1ayu, TpeOyIoIIel OT CTyAEHTAa NMPUMEHEHHsI KaK HayYHO-TEOPETHYECKHUX
3HAHMM, TaK U MPAKTHYECKUX HaBBIKOB.

o [IpakTHyeckoe 3aHATHE HA OCHOBE KeWc-MeTola («METOJ KEHCOBY», «Keiic-
ctaain») — OOydYeHHMe B  KOHTEKCTE  MOJEIUPYEMOM  CHUTyalluH,
BOCIIPOU3BOJAIICH pEabHBIE  YCIOBHUS HAy4YHOH, MPOU3BOICTBEHHOM,
oOLIECTBEHHOM aesTenbHOCcTH. OOyuaromuecs OJKHBI IPOaHaIU3upOBaTh
CUTYallHIo, pa300paThCs B CYTH IPOOJIEM, IPEIIIOKUTh BO3MOKHbBIE PEIICHUS
U BbIOpatTh Jyuniee u3 HUX. Kelcbl 6a3upyroTcs Ha peanbHOM (PaKTUYECKOM
MaTepHualie Uiy K€ MPUOIMKEHBI K peallbHOW CUTYaIUH.

3. I/IFpOBbIe TCXHOJIOTMMA — OpraHu3anus O6p330BaTCJ'H)HOFO mmponecca,
OCHOBAaHHasA Ha PEKOHCTPYKIINA MO eI IIOBCACHUA B paMKax
MNpCAJIOKCHHBIX CHCHAPHBIX YCJ'IOBI/If/'I.

[Tpumeps! hopm yueOHBIX 3aHIATHH C UCIIOTB30BAHUEM UTPOBBIX TEXHOIOTHUM:

o /lemoBass urpa — MOJEIMPOBAHUE pPA3IUYHBIX CHUTYallUil, CBSI3aHHBIX C
BBIPAOOTKOMN U MPUHSITUEM COBMECTHBIX PEIICHUMN, 0OCYKIEHHEM BOIIPOCOB B
peXKUME  «MO3rFOBOTO  IITypMay», PEKOHCTPYKIMEH  (YHKIIMOHATBLHOTO
B3aUMOJICCTBUS B KOJUIEKTUBE U T.II.

o PoeBass urpa — wuMHTAIMSA WIM PEKOHCTPYKUHUS MOJIEIIEN POJIEBOTO
MOBEICHUA B MPEJIOKEHHBIX CLIEHAPHBIX YCIOBUSAX.

4. UHTepakTUBHbIE  TEXHOJOIMM — OpraHm3amus  00pa30BaTEIBLHOTO
porecca, Kortopas MpeAIoiaracT akTHBHOE U HEJIMHEWMHOE B3aMMOJICHCTBUE
BCEX YYAaCTHHUKOB, JIOCTH)KEHHWE HA 3TOM OCHOBE JINYHOCTHO 3HAYUMOTO JJIsS
HUX o0pa3oBarelnbHOr0 pe3ynbrata. Hapsany co crnenuamu3upoBaHHBIMU
TEXHOJIOTHSIMU TaKOT'O pOJia MPUHIMUII WHTEPAKTUBHOCTH IPOCICIKUBACTCS B
OOJIBIITMHCTBE COBPEMEHHBIX 00pa3oBaTEIbHBIX TEXHOJIOTHH.
NHTepakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYOBEKTHBIE OTHOIICHUSI B XOJ€
oOpa3oBaTelbHOTO  Mpolecca U, Kak  clencTtBue, (HOpMUpPOBaHHE
caMopa3BHUBaronieics UHPOPMAITMOHHO-PECYPCHON CPEIbI.

[Tpumeps! hopM yueOHBIX 3aHATHI C UCTIOJB30BAHUEM CIIEIIMATIU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHIA:



o Jlexmus «oOpaTHOM CBA3U» — JEKIUI—TIPOBOKAIUS (M3/10KEHUE MaTepraa ¢
3apaHee  3aIlUIaHUPOBAHHBIMHM  OIIMOKaMH),  JeKIus-Oecena,  JCKIIUs-
JTUCKYCCHSI.

o CeMUHAp-AUCKYCCHSI — KOJUIEKTUBHOE OOCYXKJIEHHE KAaKOTO-TU0O0 CIOPHOTO
BOITpOCca, MPOOJIEMBbI, BHISIBIICHHE MHEHUN B TPYIIIIE.

5. NudopMannoHHO-KOMMYHUKAIHOHHBIE odpa3oBarejibHbIE
TeXHOJIOTMH — OpraHu3anus o0pa30BaTeILHOTO Tpollecca, OCHOBaHHAs Ha
MPUMCHCHUH CICIHATIN3UPOBAHHBIX TPOTPAMMHBIX CPEeJd M TEXHHYCCKUX
cpeacTB paboThl ¢ HHGOPMAITUEH.

[Ipumepsr GopMm ydeOHBIX 3aHITUH C HCHOJIB30BaHHEM HHGOPMAIMOHHO-
KOMMYHHUKAIITUOHHBIX TEXHOJIOTUH:

o JIek1us-BU3yanu3amusl — W3JI0KEHHWE COJCPKAHUS  COMPOBOXKIACTCS
mpe3eHTanuel (IeMOHCTpaIell y4eOHBIX MaTepHUaaoB, MPECTaBICHHBIX B
pPa3IMYHBIX 3HAKOBBIX CHCTEMaxX, B T.4. WUTFOCTPATUBHBIX, TI'PaPUUCCKHX,
ayJiio- U BUJIEOMATEPHUAIIOB).

o [IpakTHyeckoe 3aHATHE B (QOpMe NPE3CHTAIIMH — IPEIACTABICHHE
pE3yNIbTATOB  TMPOCKTHOW WM  HMCCIEIOBATENbCKON  NEATEThHOCTH C
HCITOIb30BAaHUEM CIICIIUATM3UPOBAHHBIX IIPOTPAMMHBIX CPEI.

Ilon WHHOBAIMOHHBIMH METOJAAMM B 00Opa30BaHUU MOJPa3yMEBAIOTCS
METO/Ibl, OCHOBaHHBIE HA HUCMOJIb30BAHUM COBPEMEHHBIX JOCTHXEHUN HAYKU
u UHPOPMAIMOHHBIX TEXHOJOTHI B oOpa3oBaHuu. OHU HampaBieHbl Ha
MOBBIIIEHUE KAYECTBA MOATOTOBKHU IMYTEM PAa3BUTHS Y CTYJAEHTOB TBOPUECKUX
criocoOHOcTe W camocTosITenbHOCTH. OHU MpeanonaraloT HPUMEHEHHE
MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, a Takke YyueOHo-
METOJUYECKUX MaTEpPUaJOB, COOTBETCTBYIOUIUX COBPEMEHHOMY MHUPOBOMY
YPOBHIO, B MPOIIECCE MPENOoJaBaHus JUCIUILINHBI:

- HUCIOJB30BaHUE MYJIbTUMEIUUHBIX YUYEOHUKOB, SJIEKTPOHHBIX BEPCHil
AKCKJIFO3UBHBIX KypPCOB B IPENOAABAHUU JUCIUILINHBI;

- UCIOJIb30BAHUE MEIUAPECYPCOB, SHIMKIONEAUMN, FIEKTPOHHBIX OHOIUOTEK
u NurtepHer;

- KOHCYJIbTUPOBAHUEC CTYACHTOB C HCITIOJIb30BAHUCM BHCKTpOHHOf/’I IIOYTHI,

- HCIOJI30BAaHHE MPOTPAMMHO-IIEIATOTUYECKUX TECTOBBIX 3aJaHUM IS
MPOBEPKHU 3HAHUM CTYAEHTOB U T.1.

KpOMC TOr0, HHHOBAITMOHHBIC MCTOJAbI TAKXKEC IIPCAIIOJIAraroT U IMMpUMCHCHUC
MECTOOJOB aKTUBHOI'O O6y‘-ICHI/I$II

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



- MCTOAbI HpO6H€MHOFO O6y‘—I€HI/I$I, PEIICHUC CUTYAaTHUBHBIX 3a/1a4;
- HCCJICAOBATCIBCKUEC MCTOABI,

- TMpPOBEJEHUE JEJOBBIX W POJEBBIX WIP, KPYIJIbIX CTOJOB Ha 0ase
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUH;

Ha 3amsTugax mnpernomaBaTenb MOXKET MCHOIB30BATh IMIMPOKHAM CHEKTP
METO/I0B: 00BSICHUTEHLHO-UJITIOCTPATUBHBIM, pPEeIpPONYKTUBHBIM,
MpoOJIEMHBINM, YaCTUYHO-TIOMCKOBBIMA, HCCIENOBATENbCKUA U JApYTHE.
CemuHapckue 3aHSTAS MPOBOASATCA B Pa3IUYHBIX (Qopmax: JUCIIYTa,
KOJUIOKBUYMAa, TBOPYECKOM JHUCKYCCHUU, KOH(DEPEHIMHU, C HCIOJIb30BAHHEM
VHAUBUYAJbHBIX 3aJaHUM.

Cpenu axkTyaJbHBIX IJIi JAHHOW JMHUCIHMIUIMHBEI COBPEMEHHBIX METOJIOB
00y4eHUS BBIICIIUM:

e CJIOBECHBIE METO/IbI (MICTOYHUKOM SIBJIIETCSI YCTHOE WJIM IE€YaTHOE CJIOBO);

e HATJISIAHBIE METOABI (MCTOYHWKOM 3HAHUW SBISIOTCS HaOIOaeMble
MIPeIMETHI, ABJICHUS;, HATJISAHbBIE TTOCO0Hs);

o MPAKTHUYECKUE METOMbl (CTYAEHTHI MOJY4YalOT 3HAHUS U BBIPAOATHIBAIOT
YMEHUS Y HABBIKH, BBIMIOJHSS TPAKTUUECKUE JIEUCTBUS);

Baxno mnpuMensaTs ¢Guinocopckue TEOPETHUUECKUE 3HAHUS B PEIICHUU
MPaKTUYECKUX 3aJlay, CBSI3aHHBIX C pealn3anue MnpodhecCHOHATBHBIX
GyHKIUA. DTO TMO3BOJUT AKTHUBU3UPOBATH MBICIUTEIBbHYIO JE€SITEIBHOCTh
CTYAEHTOB Ha CEMUHAPCKHUX 3aHATUSAX, CBSI3aTh TEOPETUUECKHUE TTOTOKEHUS C
MPAKTUYECKOM JKU3HBIO JIMYHOCTH W COLMYMA, BBIACIUTHh TEHACHLHH,
3HAYUMBIE JIJISI COBPEMEHHOCTH.

[ToaToMy cpend KOMIOHEHTOB Y4EOHOUM AEeSTEILHOCTH BBIACIUM y4eOHYI0
3a/lady KaK TMPaKTHYECKYI0 3ajJady, B TMPOIEcCe pemieHUus KOTOpOu
OTKpBIBaeTCA OOOOIIEHHBIH CHOCOO pEHIeHUs 3TOM W BCEX OJHOTHITHBIX
3amad. Ilpuuem yueOHas 3ajlaya MOXKET CUUTATHCS IMO-HACTOSIIEMY
pPEIIEHHON TOJBKO TOT/a, KOrJa B CYOBEKTE MPOU3OIUIM 3apaHee 3aJlaHHbIe
M3MEeHEeHHUs (T.€. OH OTKPBUI U OCO3HAJI CTIOCO0 €€ pelIeHus ).

5.2. MeToaudeckue PEKOMECHIAIIUH 110 OPraHu3anmnuu CaMOCTOSITEJIbHOI
paﬁon CTYACHTOB

28 wacoes

B nHadane oOydyeHHs HEOOXOAMMO O3HAKOMHUTHCSA C TPOTPAaMMON Kypca W
oOmuMu  TpeOOBaHUSIMH K €ro OCBOCHHIO, OTPAKECHHBIX B CICTYIOIIHAX
00s13aTeNbHBIX pa3enax:



- KaJICHIapHO-TEMAaTUYECKHU I TIJIaH Kypca;

- IEPEYEHDb TEM, MOJIEKAIIUX CAMOCTOSATEIIBHOMY U3yUYECHUIO;

- CIIUCOK OCHOBHBIX yU4€OHBIX MOCOOUN U PEKOMEHYEMOU JINTEPATYPHI;

- 3aJIaHUE JIJI1 CEMUHAPCKUX 3aHATHI;

- CIIUCOK KOHTPOJIBHBIX BOIIPOCOB K 3a4ETYy;

- KOHTPOJIbHBIE TECTOBBIC 3aJaHUs JIJIsl IPOBEPKU PE3YIBTATOB OO0 yUECHMUS.

N3yuyenue yueOHoro kypca «EcTtecTBo3HaHME» MpEANOaraeT 3HaKOMCTBO C
MaTeprajoM, BBICTPOCHHBIM I10 NPHUHIUITY NPHUHALIEKHOCTH K OTPACISIM
Hay4YHOT' O 3HaHUS. Otum 0O0BsICHAETCS HEO0OXOIUMOCTh €ro
[IOCJICIOBATEIILHOIO OCBOCHUS OT TEMbI K TEME, 4YTO II03BOJISIET YSICHUTH
B3aUMOCBATb OTpacjieyd HAy4yHOro 3HaHUA. PexkoMeHayeTcs BHUMATEIIBHO
O3HAKOMUTBCA C H3JI0KEHUEM OTIEIbHOM TEeMbl B OCHOBHOM y4eOHOM
JUTEpaType, MOCIe Yero OOpaTUThCsl K KOHTPOJIBHBIM BOIIPOCaM MO JAaHHOU
TEME C IeJbI0 YSACHEHHUs KauyecTBa NpPUOOpETeHHbIX 3HaHuUU. B mpouecce
OCBOEHHS Y4EOHOT0 MaTepuaa Mo KaxkJoMy U3 OJIOKOB BaXHO:

- MOJYYHUTb YCTKOC IMPCACTABJICHUC 00 oOBeKTe HU3Yy4YCHUS M COACPIKAHUS
OCHOBHEIX BOIIPOCOB IIO TCMC, OBJIAJACTb HCO6XOI[I/IMI)IM I/IH(i)OpMaI_[I/IOHHBIM
MHUHHUMYMOM;

- OCBOUTH NOHSATUUHBIA amnmnapaT (TEPMHUHOJIOTHIO), MPEICTABICHHBIN B
KaXXJIOM U3 Pa3/ieNIoB MPOrpaMMbl, ONTUPasiCh HA OCHOBHBIE YUeOHBIE TOCOOUS;

- OBJIQJIETh METOJAaMHU M MeTOoAuKamMu cOopa uHdopManuu — BbIPabOTATh
MpEACTaBICHUE O KPYyre HCCIENOBATEIbCKUX MPOOJEeM U MEPCIEeKTUBHBIX
HaIpaBJICHUI B pa3BUTUU COBPEMEHHBIX €CTECTBEHHBIX HAYK.

B mnponecce u3zydeHuss y4eOHOM JUCHUIUIMHBI HEOOXOAMMO BBINOJHEHUE
KOHTPOJBHBIX paboT. OHU MO3BOJSIOT NPOBEPUTH KAYECTBO 3HAHMI KaK O
KIIFOUEBBIX IMOHATHUAX, TAK U BAXKHEUIINX SIBJICHUSAX B MOJIE HAyKE.

Dopmbl camocmosmebHol pabomul

CryneHtaMm HEOOXOJUMO CaMOCTOSITEIBHOE H3YyUYEHHE [EePBOUCTOYHHUKOB,
MoHOTpaduii, ydeOHOM NUTEpaTyphbl, YKa3aHHOW B miaHax. Kpome yCTHBIX
OTBETOB Ha BOMPOCHI HUCIHOJB3yeTCcsl (Gopma pabOThl CO CTYyACHYECKUMU
JOKJIaaMu U pedpeparamu Mo yKazaHHBIM IPUMEPHBIM TEMaM.

3amaHus 115l CAaMOCTOATEJIbHOM PA0OTHI CTY/IEHTOB

OcHoeHbvle npovyeccst u ¢0p.Mbl ecmecmeenHo - HaAy4Ho20 Memooa NO3HAHUA.



Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

1. Meron /[lekapra. YMeTb OOBSCHATH CYIIHOCTh METO/AA, 3HAYECHHE JUIS
€CTECTBO3HAHUS.

2. OMOUpU3M U palUoOHANU3M. YMETb OOBSACHATH CyTh TOHSTHH, JaBaTh
CPABHUTEJIBHYIO XapaKTEPUCTUKY U CHELU(DHUKY.

3. Uctuna — npenMer mno3HaHus. OOBSICHATh NPUYMHY MOMCKA HMCTHHBI,
J0Ka3aTeIbCTB a0COMIOTHON U OTHOCUTEIBHON UCTHHBI.

4. CuHTe3 M aHAIW3 - METOJBl MO3HAHUSA. YMEThb OOBSICHATH CYTh HOHSTHIA,
JaBaTh CPABHUTENBHYIO XapaKTEPUCTUKY U CHEUUDHUKY.

5. AOCTpakuusi B €CTECTBO3HAHUU. YMETh OOBSCHATH CYTh NOHSTHS, 3HAUCHHUE
IUIsl €CTECTBO3HAHUS.

Temwt Ooknaooe

1. Pene Jlekapr.

2. OTnuuuTenbHble 0OCOOEHHOCTU PEJIUTUU U HAYKHU.

3. CooTHolIeHUE €CTeCTBEHHBIX HayK U (puiocoduu.

4. CucteMHOCTh B HayKe. OCHOBHBIE IPUHIMIIBI U KATETOPHUHU.

Coepemelmbte cpedcmea ecmecmeernHo — Hay4Hblx ucc1e006anuil.
ﬂocmuofcenuﬂ ecmecmeo3HanuA.

Dopma nposedeHus — cemunap.
Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

1. Vicrionp30BaHKe 1a3epHON TEXHUKU JJIS1 U3YUECHUS )KUBBIX OPTaHU3MOB.
2. CUHXpOHHBIE UCTOYHUKHU U3TyUECHUS.

3. PEHTTeHOCTPYKTYPHBIN aHAJIN3 MIPU U3YUYEHHUH )KUBBIX OPTaHU3MOB.

4. JIOCTH)KEHMS €CTECTBO3HAHUS.

Temwvt Ooknaooe

1. Helitponorpadus.

2. XWMHYECKUE JIa3ephl.

3. Metoa siAepHOro pe30HaHca.
4. T'enoM yenoBeka.

Cocmas, cmpoenue u )ynKyuu Kiemokx.
Dopma nposedenust — cemuHap

Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol



1. Xapakrepuctuka CTpOCHHUSI MOJIEKYJ YTIE€BOJOB B CBSI3U C UX PYHKIUSIMU B
KJIETKE.

2. OyHKIMHU TTIOKO3bI, [EJUTI0I03bI, KpaxMaia, TTMKOTeHa B OpraHu3Me.

3. XapakTepucTuka CTpOCHHS MOJIEKYJ OCJIKOB B CBSI3U ¢ UX (DYHKIUAMH B
KJIETKE..

4. CxoncTBO OEIKOB ¢ HYKIEUHOBBIMH KHUCIOTAMH.

5. OCOOEHHOCTU CTPOEHUSI MUTOXOHIPHUI U XJIOPOIUIACT, B CBA3U C UX (YHKIIUSIMHU

B KJIETKE.
6. CBsI3b CTpOEHUE 5AJIpa KJIETKU U €ro PYHKIUNA B KIIETKE.

Temwt Ooknaooe

1. 3apoxxaeHne OMOJIOTHH KaK HAyKU.
2. buo-, MaKpo-, MUKPO3JIEMEHTHI U X POJIb B KU3HU PACTEHUS.

3. I[OK&B&TCJ'IBCTB& NEPCABMIKCHUA OPTaHUYCCKUX U HCOPIraHNICCKUX BCIICCTB

B PACTCHUM.
4. Butamunsbl, (hepMEHTHI U TOPMOHBI U UX POJIb B OPTaHU3ME.
5. CrtpykrypHOE U (PYHKIIMOHAIBHOE Pa3IMYUe PACTUTEIBHBIX U JKUBOTHBIX

KIICTOK.
Buowt oomena eewgecme.
Dopma nposedeHuss — KOHMPOLbHASL paboma
Bonpocwl u 3a0anus ons konmponavroti pabomoi

1. JlokaxkuTte, 4TO KJIE€TKa CTPYKTypHAasi U (QyHKIIMOHATbHAS €IMHUIIA YKUBBIX
OpraHU3MOB.

2. 3amoIHUTE CXEMY: MaKpO3JIEMEHTHI - ...
 XUMHYECKHE DJIEMEHTEI
XHUMHYECKHUHN COCTaB KIETKHU N MUKPOIJIEMEHTHI - ...
AN _/ HEOPTaHUYECKHUE - ...
BemectBa
OpPraHUYECKHE - ...

3. [louemy ofHMM M3 HEOOXOJIMMBIX YCIOBUHM MPOPACTAHMS CEMSH SIBIISIETCA
HaJIM4ue BOJBI?
4. OT™MeTbTe OCOOCHHOCTHU CTPOEHUS YTIIEBOJOB, IEPEUYUCIUTE UX OCHOBHBIE

byHKUIUU.
5. OT™MeThTE 0COOEHHOCTH CTPOEHMS JINIIHUI0B, IEPEUNUCTUTE UX OCHOBHBIE

byHKUIUU.

6. Kak nposiBisiercst pepmenTaTBHAsA (QYHKIMS O€IKOBBIX MoJieKyn? UTo
03HAYaeT BBIPAXKEHUE «CIEIU(PUUHOCTD NEUCTBUS (DepMeHTa»?

7. 3anoaHuTe TadauIy:

IIpusHaku JHK PHK

COoCTaB

CTpYKTYpa




MECTO B KIJICTKEC

byHKIHS

8. Kakoii mpo1iecc Ha3bIBaIoT:

Perukanueit JIHK - ; Tpanckpunuuei - ; TpaHcisuuen - .

9. Kakyro ponp urpaet quToIia3mMa B )KU3HU KIETKH?

10. O6®wsicauTe 3anuck: JIHK » PHK » Gemnoxk.

11. [Jalite onpeaeneHue: romMeoctas - ; GepMEHTHI - ; XeMOTPOQHI -.

12. Pa3znenute Ha ABE TPYMIHI : a) OMOTOIUMEPHI, 0) OpraHuYecKre HeOObIIne
MOJEKYIbI —

MPOCThIE caxapa, OeIKU, YTIIeBO/Ibl, HyKJIEUHOBBIE KUCIOTHI, TOPMOHBI, TUTMEHTHI,
AMHHOKHCJIOTBI, HYKJIEOTHU/.

13. B dyem 3akitogaeTcsi CTpouTeNbHAsA PYHKIHS OCIKOB?

14. Kakue opraHesuibl SBJISIFOTCA UCTOYHUKOM ATD?

15. YkaxuTte ry1aBHbIe PYHKIIMH SIAPA B KIETKE.

16. Uto siBiIsIeTCA € AUHULIEN TEHETUYECKOTO Ko1a?

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

Memoouueckue ykazanus K 6bINOJHEHUI0: BBITIOIHIETCA MUCbMEHHO IO
BapuaHTaM. Bpems BbinosiHeHus 35 MuUHYT. 3aaanus | BapuaHra:
1,2,3,4,6,7,8,9,10,14; 3ananus 2 Bapuanta: 1,3,5,7,11,12,13,15,16,17

Pazmnoosicenue u unougudyanvHoe pazeumue 0p2aHu3IMos.
Dopma nposedenus — nNpakmuyeckas paboma c snemeHmamu beceovl
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. JleneHue KIE€TKA — MUTO3.
2. JlenieHue KIETKA — MEHO03.

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

3al<onomepnocmu HAC/1e008aAHUA NPpU3HAKOG. OcHoeHble 2eHemuuecKue
nonsamuA.

Dopma nposedeHus — npakmuyeckas paboma — peuierue 3a0ay
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. OOBSICHUTHL TEPMUHBI: THUOPHUIbI, JOMUHAHTHBIE MPU3HAKH, PELIECCUBHBIC
MPU3HAKU, TOMO3UTOTHI, F€TEPO3UTOTHI, PACIICIUIEHUE, aJUJIEIbHBIC TE€HBI,
raMeTbl, TeHOTHUIT, (PEHOTHII.

2. Pemenue 3aaad.



1. Bpluucnure TUNBI TaMeT, KOTOpPbIE 0OOpa3yloTcs y CHEAYIOUIUX OCOOEH:
a) y ocobu ¢ renotunom AABB;

0) y ocodu ¢ renotuniom AABB/Ix;
B) y ocobu ¢ renotunom AaBs/InPpKK;

2. Y denoBeka ueTbipe Tpynmnbl kpoBu B cucteMe ABO o00ycioBieHsbl

BSaHMOHCﬁCTBHCM TPCX aJUICIIbHBIX I'CHOB! )

a) Mars co Il rpynmnoit kpoBu umeet pebenka ¢ | rpynmnoit KpoBu. YCTaHOBUTE
BO3MO>KHBIE I'PYIIIBI KPOBU OTILIA.

0) B poaunbHOM JOME MepenyTaiu JBYX MaJIbuuKOB. PoguTenu ogHOTO U3 HUX
nmerT [ u Il rpynnsl kposu, poaurenu apyroro II u IV. Hccnenosanue
nokasayo, 4ro aetu umeror [ u IV rpynmel kpoBu. Onpenenure KTO 4en
CBIH.

3. YV yenoBeka 6au30pykocTh (M) TOMUHUpPYET HaJ HOPMalbHBIM 3pEHHUEM, a
kapue riasa (B) Haa ronyObMu.

VY romybornazoit 61M30pyKOH KEHIIUHBI OT Opaka ¢ Kaperjia3zblM MYKUYMHOU C
HOPMAaJILHBIM 3PEHHEM POJHIICS Kaperia3blid Om3opykuil peOeHok. MoKHO
JIM YCTAaHOBUTH T€HOTHUIT POJIATEICH?

Memoouueckue pexomenoayuu k pabome: 3aaanue N la, 10, 2a — BBITIOJHSIEM B
coBMeECTHO B rpynne. 3aganus N 1B, 20, 3 — camocTosiTeNbHas padora.

Buo, ezo kpumepuu u cmpykmypel.
Dopma nposedeHus — cemunap
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. OOBSICHUTH TEPMUHBI, IPUBECTH MPUMEPHI: OHMOJOTHUSCKHUI IIporpecc,
Omosoruueckuit perpecc, apomopd o3, HANOAANITAIIMS, IeTCHEPAITs.

2. OponrouuonHsle uaeu JK.b.Jlamapka v ux 3Ha4eHUE I pa3BUTHUS
OouoJioruu.



Hayunbvle u coyuanvho — IKOHOMUYECKUE RPEONOCHINIKU 603HUKHOGCHUA
meopuu 4. /lapseuna.

Dopma nposedenus - beceoa
Bonpocwl u 3a0anus ons camocmosamenvrol pabomeol

I. I/ICHOJ'H)SYH 3HaHHUA 3aKOHOB I'CHCTHUKH, JOKAa3aTb HCBO3MOXKHOCTD
HaCJI€a0OBaHUA HpI/IO6pCTCHHBIX IIPHU3HAKOB.
2. I[OKEISEITCJ'H)CTB& 9BOJIIOIWH KUBBIX OPTraHU3MOB.

Temwt Ooknaooe

1. Ilpeanoceuiku BOSHUKHOBEHUS SBOJIOLUMOHHON Teopun Y.J/lapBuHa.
2. Yapms3 /lapBuH.

T'unome3svlt NPOUCXOHCOCHUA HCUZHU.
Dopma nposedeHust — YPOoK - OUCHYM
Bonpocwol u 3a0anus ons camocmosamenvroll pabomeol
1. ['umoTe3bl MPOMCXOKASHUS )KH3HA Ha 3eMIIe.
B3aumoommuowienusn opzanuzma u cpeowvl.
IKonozusa KaKk HAYKa, ee 3a0a4vu U 3HaveHue.
Dopma nposedeHUs — YPOK — CeMUHAD
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. 3HaTh ompeieNIeHns coo0IIecTBa, OUOreoIeH03a, MPOAYLIEHTOB,
pPEIYLEHTOB, KOHCYMEHTOB.

2. IlpuBecTu npuMepsl arpOLEHO30B, BBIIEIUB NPOIYLEHTbI, KOHCYMEHTHI,
PEMYLIEHTHI.

3. Bo3pxeiicTBHe 4enoBEeKa Ha NPUPOJY HA PAa3IUUYHBIX dTArax pa3BUTHUS
YeJIOBEYECKOI0 00IECTRA.

4. Paznu4yHble 3KOJOTMYECKUE MUPAMUJIBI U COOTHOLIECHUSI OPTaHU3MOB Ha
KaXXIOW UX CTYIICHHU.

5. Ilytu noBelIeHHs OMONIOTMYECKON MPOAYKTUBHOCTH B HCKYCCTBEHHBIX
DKOCHCTEMAX.

6. Ponb mpaBUTENbCTBEHHBIX M OOLIECTBEHHBIX 3KOJOTMYECKUX OpraHU3aldi

B COBPEMEHHBIX Pa3BUTHIX CTPAHAX.



buocgpepa, ee cmpyxkmypa u pynxyuu.
Dopma nposedeHust — YPOK — CEMUHAD
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. IlpuunHbBI U TpaHULIBl YCTOUUUBOCTH OMOC(EPHI K BO3IEUCTBUIO
NesITeJILHOCTH JIIOACH.

2. IlpuBoauTh MpUMEPHI KOHKYPEHIIUHA MEKy OpTaHU3MaMH HaIei
MECTHOCTH.

3. 3HaTh onpeaesneHus coollecTBa, OMOreoleHo3a, MpPoayIIeHTOB,
pPENYLIEHTOB, KOHCYMEHTOB.

4. OOBACHATH, TOYEMY Ha CTAPbIX 3TaHHUIX MOXHO YBUIETh JIUIIAWHUKU, MXH,
Oepesbl.

Xumuueckue ceoticmea u npeepauienun eeuiecmae.

Cmpoenue amoma. Cmpoenue geujecmaea.
Dopma nposedeHUss — YPOK — CEMUHAD C INeMEeHMAMU NPAKMULecKol pabomol
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. AHanu3 W3MEHEHUS CBOMCTB 3JIEMEHTOB B IEPUOAAX U IPYIIIAX
MEPUOINYECKON CUCTEMBI XMMUYECKUX dIeMeHTOB J[.M1.Meneneena.

2. CocTaBjieHHE CXEM HJIEKTPOHHOTO CTPOCHHUS aTOMOB 3JIEMEHTOB BTOPOTO
MEPUOJIA IEPUOIUIECKON CUCTEMBI XUMHYECKUX JIEMEHTOB
J.1.Menneneena.

Temwt Ooknaooe

«Ilepuonnueckomy 3aKOHY Oyaylliee He TPO3UT Pa3pyILICHUEM. ...
Kuznb n gearensHocThb J[.1. MeHnnenees.

[1na3ma - yeTBEpTOE COCTOSIHUE BEIIECTBA.

Amop(HbI€ BEIECTBA B MPUPOJIE, TEXHUKE, OBITY.

el

Xumuueckue, mepmoxumuueckue peakyuu. Xumuueckoe pagHogecue.
Dopma nposedeHUs — YPOK — CEMUHAD C INeMEeHMAaAMU NPAKMU4ecKol pabomol
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. CkopocTb peakiuu u (hakTopbl, OT KOTOPHIX OHA 3aBUCHT.



. CocraBneHue cxeM QJICKTPOHHOTI'O CTPOCHHUA aTOMOB 3JICMCHTOB BTOPOI'O

nepuoaa NepuoguIECKON CUCTEMbI XUMHUYECKUX AJIEMEHTOB
J.1.Menneneena.

Temwvt Ooknaooe

Peakuus ropeHnst Ha TpOU3BOJICTBE.

Peakius ropenus B ObITY.

HeopeaHu ueckue coeouHeHus.

Knaccugpuxkayua neopzanuveckux coeounenuii. Xumuveckue ceoiucmaeda

HeopZ2aHuuYecCKux coeOuHeHUll.

Dopma nposedeHust — YPOK — CeMUHAD

Bonpocwl u 3a0anus ons camocmosmenvroll pabomeol

Knaccuduxanys HeopraHu4eCcKuX COeIMHEHUN U UX CBOMCTBA.

. cnonp30oBaHne HEOPraHUYECKUX COETUHEHUN B OBITY.

Temwvt Ooknaooe

Hcnonp3oBaHne MUHEPAIBHBIX KUCJIOT HA MPEINPUATUSIX PA3ITUUHOTO
npoduis.

. HOBapCHHaH COJIb KaK XMMHUYCCKOC CBIPLC.

Memannwvt. Cniasst u Koppo3usa memanios.

Dopma nposedeHust — YPOK — CEMUHAD

XN A

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

CraBbl: 4YepHBIE U I[BETHBIC.
Koppo3us MeTanioB u ciocoObl 3aIUThHI OT Hee
CniocoObl OJTyYEeHHS METAIIIIOB.

Temwvt Ooknaooe

Posib MeTanmnoB B UCTOPUM YEIIOBEUECKOW [TUBUIIU3ALUH.
[I{e10uHBIE METAILIBI.

II{e109HO-3eMENTBHBIE METAJLIBI.

bnaroponneie MeTaLIbL.

XuMusi METAJIOB B MOeH npodecCuoHaNbHOM AesTeTbHOCTH.

Hememannuwi.



Dopma nposedeHust — YPOK — CEMUHAD

=

Bonpocwol u 3a0anus ons camocmosamenvrol pabomol

OO6m1as xapakTepUCTUKA TJIABHBIX MOATPYIII HEMETAIOB: TaJOT€HBbI,
XaJbKOT€HHBI, Ta3bl, 0JJarOPOIHBIC Ta3bl.

Baxnenmune coefuHEHUS HEMETAIUIOB B TPUPOAE U XO3SIUCTBEHHOU
NESTEIbHOCTH YEI0BEKA.

Temwt Ooknaooe

XuMusi HEeMETaJNIOB B MOeH nmpodecCuoHanbHOM AesITeTbHOCTH.
Baxuenmume coeIuHeHUs METAIUIOB U HEMETAJIJIOB B IIPUPOJIE U
XO3SIMCTBEHHOU JIEATEIBHOCTH YEJIOBEKA.

3awuma oxpyxrcarouieii cpedvl om 3a2pa3HeHUil.

Dopma nposedeHust — YPOK — CeMUHAD

=

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

3anmTa OKpysKaromiel cpeabl OT 3arps3HEHUS] TSKEIBIMU METaJUIaMHU.
3anmTa oKpysKaroiei cpeibl OT 3arpsA3HEHUs] COSTMHEHUSIMU a30Ta.
3amnmTa OKpysKarouei cpeibl OT 3arpsA3HEHUs] COETMHEHUSMU CEPBI.
3amnmTa oKpysKaroien cpeibl OT 3arps3HEHUs] COCTMHEHUSIMU YTIIepo/a.

Temwvt Ooknaooe

«I'psA3HBIE» OTpacCIy MPOU3BOJCTBA B IPOMBIIIEHHOCTH.
«I'psA3HBIE» OTpaciIu MPOU3BOJCTBA B CETLCKOM XO35CTBE.

Opzanuueckue coeounenus.

Knaccugpuxayus opzanuueckux coeounenuii. Teopus cmpoenus opeanuueckux

coeounenuii. Uzomepus.

Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1.OcHOBHBIEC TTOHATHS OPTAaHUYECKON XUMHUH U TEOPHS CTPOCHHUS OPTaHUYECKUX
COE€TMHEHU.
2.OCHOBHBIE MOJIOKEHUSI TCOPUH CTPOCHUS OPTAaHUYECKUX COCTMHCHUM.

Temwvt Ooknaooe

1. M3omepus: CTpyKTypHas.
2. N3omepusd: mpoCTpaHCTBEHHAS.



Yeneeooopoowi. Ilpupoonsvie ucmounuku y2nee00opooos. Illpumenenue
Yy2/1€6000P0008 8 OP2AHUYUECKOM CUHMme3e.

Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul

ARl

Bonpocwol u 3a0anus ons camocmosamenvroll pabomeol

MertaH.

OTHIICH.

AneTunes.

benzoun.

['eHeTndeckas CBs3b MEXKY U3YUEHHBIMH KJIACCAMH YTJIEBOJOPOIOB.

Temwt Ooknaooe

DKOJIOTrMYeCKHE aCIEKThl HCII0JIh30BaHUS YIJICBOAOPOJIHOI'O ChIPbA.

2. DKOHOMHYECKHE aCTICKThI MCKAYHAPOAHOT O COTPYAHNYICCTBA 110

W

UCIIOIb30BaHUIO YIJI€BOJAOPOAHOTO CHIPHSI.
XuMusi yriieBoJIOPOTHOTO ChIPb U MOsI Oy TyIiasi mpodeccus.
VYT1eBo10pOAHOE TOILIMBO, €0 BUbI U HA3HAUCHHE.

Kucnopooocooeprcauue opzanuueckue coeOuUHeHUsA: CRUPmbl,
Kap0oHOo6ble KUCI0Mbl, MbLIA U HCUPDBL, Y211€600bl.

Dopma nposedeHust — YPOK — CEMUHAP C INeMEHMAMU NPAKMUYECKOU padbomul

i

el

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

OTUJIOBBIA CIHUPT.

['manepwun.

YKCyCHast KUCIIOTA.

YriaeBoapl: II0K03a, KpaxMai, HeJUII03a.

Temwvt Ooknaooe

Ponb yrieBonoB B Moeil Oyayieil mpodecCUuOHANBHOMN A€ TEIbHOCTH.
AJKOroiausMm u ero npopuiaakTyka.

JKupbl Kak IPOAYKT NUTAHUS U XUMUYECKOE CHIPBE.

HexBaTka 1npo10BOIBCTBUS KaK IJI00alIbHAs Mpo0OJieMa YeI0BeuecTBa U
IIyTU €€ PEILICHUS.

A3omocooeprcawyue opzanuyeckue coeounenus. Ilonumepel.

Dopma nposedeHust — YPOK — CEMUHAD C INeMEHMAMU NPAKMUYECKOU padbomul

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. TlpaBuna 6e30nacHoOi pabOTHI CO CPEACTBAMU OBITOBOM XUMUHU.
2. Knaccudukanuu miactMacc U BOJIOKOH.



Temvl 0oknaoos
3. 3HayeHue a30TOCOAEPKALIUX COCTUHEHUN B OBITY.
Cocmae, cmpoenue u hynKyuu Kiemok.
Dopma nposedenus — rabopamopnas paboma

OnpenelieHHe KOJINYECTBA XJIOPOPHILIA B JTHCThAX KOJOPHMETPHYECKHM
METOA0M

Lenb pabomol: OBIANIETh KOJIOPUMETPUUECKUM METOJIOM OIPEACICHUS
xJopo(duiIa B TUCTHAX PACTCHHIA.

Jluoakmuueckas yenv: MO3HAKOMUTBCA C XMMHUUYECKUMHU CBOMCTBAMHU ITUTMEHTOB
JIMCTA; COCTABIISITh OTUYET O MPOJEIaHHON padoTe.

Obopydosanue: damika Ilerpu, cTymka, JHCT pAacTeHUs, HOXKHUIIBI, CIHUPT,
¢dbunprpoBangbHas Oymara, mpooupka.

KonudaecTBo xmopoduiia B TUCThAX paCTCHUN MOJIBEPTacTCs 3HAUUTEILHBIM
KOJIeOaHUSM, KOTOPbIE ONPEACIISIIOTCS BHYTPEHHUMU OCOOEHHOCTSIMU (B
pacTeHusi, BO3pacT OpraHa) U yCJIOBUSIMH BHEIIIHEU cpejibl (MHTEHCUBHOCTH CBETA,
TeMreparypa, MUHepalibHOe nuTanue u ap.). CoaepxanHue 3eJeHbIX TUTMEHTOB U
€ro JIMHAMUKAa B PACTEHUSIX CYIIECTBEHHO BIUAIOT HA MHTEHCUBHOCTD
(dboTocuHTE3a ¥ NPOJYKTUBHOCTH OpraHU3Ma.

Xo0 pabomuwi: paboTa COCTOUT U3 ABYX ATAINOB: 1) MOJyuyeHHe COUPTOBOTO
AKCTpaKTa MATMEHTOB; 2) JUIsl MPUTOTOBIIEHUS PACTBOPA XJIOPO(IILIIAa UCTIONB3YIOT
CBEXXHE JIUCThS pacTeHui. 3) opopmiIeHHUE OTUETA.

Cwmech momecTuth B (hapPopoBYyIO CTYIIKY U pacTepeTh MECTUKOM JI0 OJTHOPOTHOM
Macchl. [ nydiiero u3mMenb4eHus TkaHe HeoOX0IUMO Mepe]l paCTUPaAHUEM K
cMecH 100aBUTh HEMHOTO Melia. CoepKUMOe CTYIIKH KOJIMYECTBEHHO MEPEHECTH
Ha BOpoHKY ¢ punbTpoM. Ucnons3oBaTh GuiibTp ¢ Oemnoit nentoii. Ero pasmep
noAOUpaTh TaK, YTOOBI Kpasi GUIbTpa HE OBLIU BhIIIE KpaeB BOpOoHKU. Ocoboe
BHMMaHUE 00pAaTUTh HA aKKypaTHOE MEPEHECEeHHE 3eJIeHON Macchl Ha GuIbTp. OTY
OIepaluIo HaJI0 OCYIIECTBIATH 0€3 MoTeph, cOO01as CaeAyoIre IpaBuia: -
MEPEHOCUTD KUJKOCTh MO CTEKISTHHON Mal0uKe;

- CTYIIKY MPHU CIUBAHUU KUJKOCTH HAKJIOHATH PE3KO.

Pazmnoscenue u unougudyaivbHoe pazeumue op2aHu3mos.
Dopma nposedeHust — poaesas uepa

PosieBasi urpa (padora mapamm)



IIpensiaraembie 00CTOATENBCTBA (MPEALICTOPHUS)
Bupycur

3agaya y4YacTHUKOB POJIEBOM WUIPbl — Ha MpPUMEpPE OJHOTO U3 BUPYCOB
MMO3HAKOMUTBCSI € MHOrooOpaszuem BHpycoB. llpencrtaButh BUpyC, HaTh
XapaKTEPUCTUKY MPpOodHIIaKTUKE 3a00JIE€BAHUIO U CIIOCOOaM JICUEHUSI.

1.1. Crpykrypa, cocTaB Bupyca.
1.2.  CmocoObl 3apakeHusi, pa3MHOXXEHUS, WUHAUBUIYAIbHOTO Pa3BUTHUS B
OpraHu3Me.

2.2. Mepsl npodunakTuku 3a00JeBaHUs, CIIOCOOBI JICUCHUS.
2.3. VYcnoBus 00BSBICHUS SMMUAESMHH, KOJHECTBO 3a00JIEBIIHX.
2.4. T'eorpadwus pacripocTpaHeHHUs 00JIE3HU.

HUeposas  yenwv: llpenctaButh BUPYC, ONUPAsCh Ha CBOM aKTEPCKUE
CIIOCOOHOCTH, TEOPETHYCCKUE 3HAHWS, IOMOJTHHUTEIbHBIE CPEACTBa (KOCTIOMBI,
TpUM).

Jluoakmuueckas yenv uepwvi: GOpMUpPOBaHKE OEPEKHOI0 OTHONICHUS K
CBOEMY 3/10pOBbI0. Uepes 3MOIMOHAIBHO-IIEHHOCTHBIN KOMIIOHEHT MO3HAKOMUTH
¢ Mepamu NMpoUIAKTUKN 3a00I€BaHU.

Peanusanus nenu TpedyeT NOCTaHOBKY LIEJIOTO PsAlla 3a0ay — 3TO:

* moabop uMHGOpPMAIMHU IO TMPEAJTONKEHHOW TeMe, BhIOOp crmocoba momaadyu
uH(opmaIuy;

¢ IIOATOTOBKAa BBICTYIUICHHA, C LCJIbIO TMPCACTABIICHUA CBOCTO BHpPYCa
AOCTYITHBIM CIIOCOOOM OCTaJIbHEIM Y4aCTHHKaM.

Mamepuaﬂbl uepol. 1€KOpalni, KOCTIOMbI, 'PUM, 3BYKOBOC COIIPOBOKIACHUC.

Yuacmuuxu ponesoii uepwi: Bupyc O6emenctBa, CIIW/a, nTuuuit rpunm,
CBUHOM TPUIII, OCIIa U JPYTHUE MO0 BEIOOPY YaCTHUKOB.

3.2. @opmul usmeHyUBOCMU.
Dopma nposedenus — rabopamopuas paboma
N3yuyenue U3MEHYUBOCTH Y PACTEHHU, MOCTPOEHUE BAPHAIMOHHOTO
psiaa

U BapUALIMOHHOM KPHUBOM.

Llenv  pabomoi: 03HAKOMJIEHHE CO  CTAaTUCTHUYECKHMMH  3aKOHOMEPHOCTSIMH
MOJU(DUKAIMOHHONW HM3MEHUYMBOCTH, BHIPAOOTKA YMEHHsSI CTPOUTH BapUAIlMOHHBIN



pin u TpaduK WIMEHYMBOCTH HW3y4aeMOTO TpHU3HAKA, COCTaBISATh OTYET O
MpojeIaHHON padoTe.

Obopydosanue: OOBEKTHl HcCcleNOBaHUs (yKa3aThb Kakhe U 00Ilee KOJIMYECTBO
AK3EMIUIAPOB), TUHEHKA.
Xoo pabomur:

N3meputh pasmepsl 1a00OpaTOPHBIX OOBEKTOB MPU MOMOIIM JUHEUKHU. [[aHHbBIE
3amucaTh B YSPHOBUK.

[TomydeHHble MaHHBIC 3aHECTEC B TAOJMIY BapHUAlMOHHOTO Psifa, B KOTOPOHU IO
TOPU30HTAIM  CHAJajla  pACIONIOXKUTE  PAX  YWCel,  OTOOpaKaroIImuX
MOCJIeIOBATEIFHOE N3MEHEHHE TIpU3HAKA (HampuMep, JUTMHY JTUCTOBOM TIIACTHHKA
— V), HKE — 9aCTOTY BCTPEYACMOCTH Ka)XJOTO MpHU3HAKa (YHUCIO IK3EMILISIPOB C
TaKUM 3HAa4eHUEM Mpu3Haka — p). OmpenennTh, Kakue MPU3HAKA BCTPEUAIOTCS
HanOoJIee 4acTo, a Kakue — peaKo.

Bapunanmonnsii psia

v

p

[locTpouts  BapHAIMOHHYIO  KPUBYIO, KOTOpass MpeAcTaBisieT  coOoi
rpauyecKkoe BBIPAXKEHHWE HM3MEHUMBOCTH 3TOro mnpu3Haka. I[Ipu stom Ha ocu
abcuucce (OX) OTMETUTH CTENEHb BBIPAKEHHOCTU MpH3HaKa (Vv), a Ha OCU OpAUHAT
(OY) — yactoTy BCTpeyaeMOCTH Mpu3HaKa (p).

OrnpenenuTs CpeHIO BEIMUYUHY Npu3HaKa 1no Gpopmyne M = X(vep)/n, rae M —
CpelHsii  BeJIMYMHA; X - 3HAK CYMMBI, V -  BapuaHTa, p - 4acToTa
BCTPEUYAEMOCTH, N - 00111ee Yuciao Bapuant. OTMEeTUTh TOUKY M Ha BapuallMOHHON
KPHUBOM.

Cnoenatb BBIBOJA O TOM, Kakasg 3aKOHOMEPHOCTh MOAUGPUKAIIMOHHON
M3MEHYUBOCTU OOHapykeHa. Pe3ynbrarsl 0OpMUTE B OTYET.

Coepemennvie OUOmMeExXHON02UU.
Dopma nposedenust — 0eN08as uepa ¢ deMeHmamu OUCKYCcuu
IIpensiaraembie 00CTOATEAbCTBA (MPEALICTOPUS)

B03MOXHOCTH, OTKpbIBa€MbIE OMOTEXHOJIOTHEN MEepes YEIOBEYECTBOM, KaK B
o0nacTH (pyHIaMEHTaIbHOM HAayKd, TaK M BO MHOTUX JPYrUX 00JIacTsX,
BECbMa BEJIMKH W HEPEAKO JaXke pPEBOIIOUMOHHBL. Tak, OHa MO3BOJISET
OCYIIECTBIISITh MHAYCTPUAIBHOE MAacCOBOE MPOU3BOICTBO HY)KHBIX OEJIKOB,
3HAYUTENBHO OOJEryaeT TEXHOJIOITMYECKUE MPOLECChl A MOIYYEHHS
MPOAYKTOB (EpMEHTAMU - SH3MMOB M aMHHOKHCIOT, B OyAylIEM MOXET
NPUMEHSTHCA ISl YIYUIIEHUS PACTEHUM U JKUBOTHBIX, @ TaKKe IS JICUEHUS
HACJIeICTBEHHBIX OOJIE3HEN YeIOBEeKa.



['ennas uHxeHepus U OMOTEXHOJOTHS, OyJaydyd OJHUMHU U3 MarucTpalibHbBIX
HaIpaBJIeHUI Hay4YHO-TEXHUYECKOr0 Mporpecca, aKTUBHO CHOCOOCTBYIOT
YCKOPEHUIO PEIICHUST MHOTMX 3a7a4, TaKWX, KakK MPOJOBOJbCTBEHHAS,
CENIbCKOXO34MCTBEHHAs, JHEpreTudeckas, sKojormyeckad. Ho ocoOeHHO
0OJIbIIINEe BO3MOXXHOCTH OHOTEXHOJOTHUS OTKPBIBACT MEpea MEIUIMHON U
(hapMaleBTUKOM, TOCKOJIbKY €€ MPUMEHEHHUE MOXKET MPUBECTH K KOPEHHBIM
npeoOpa3oBaHUAM MeAUIUHBL. MHOTHE 00JIe3HU, JJIsI KOTOPHIX B HACTOSIIEE
BpeMsI HE CYLIECTBYET AaJEKBATHBIX METOAOB JWUATHOCTUKA W JICUYCHHS
(pakoBble, CEpPACYHOCOCYUCTHIC, BUPYCHbIE U Tapa3UTHbIE HWHQEKIINH,
HEpPBHBIE U YMCTBEHHBIE PAacCTPOMCTBA), C TIOMOIIbI0 T€HHOW WMHXXEHEPUU U
OMOTEXHOJOTUM CTaHYT JOCTYIHbI W JUArHocTuke, W JedeHuto. I[lox
BIIUSHUEM OMOTEXHOJIOTUHM MEIUIIMHA MOXET MPEBPATUTHCS B JUCHUILIUHY C
SCHBIM TIOHUMAHUEM [MPOUCXOIAIIMX B OPraHU3ME MOJIEKYJAPHBIX U
TE€HETUYECKHUX MTPOLIECCOB.

B konme 60-x Bompoc '"4TO Takoe 4YENOBEK M B UEM €€ CyTh' CTalu
peaMETOM MHTEpeca He TOJNbKO ¢uiocodpun, HO U APYrux chep HaydyHOTO
3HaHUS W TpakTUKA. Benp pa3BuTHe OUOTEXHOJIOTUM CTall yrpo3oi
TpaHcopMaly 4YeioBeKa KaK OMOJIOTMYECKOro BHUJA. BHOTEXHOIOTMU HE
TOJBKO 'cHmacarT" 4YeloBEeKa, a B MPOLECCEe COUUAIU3ALNN BBITOJIHSIIOT
HEKOTOpbIe 'penpeccuBHBIX" (QYHKIMH (OTKPBITHI HOBBIE HaIpPaBIICHUS
T€HETUKU - TEHOMHUKA M MPOTEIHOMIiKa, KJIETO4YHas Ouosorus (MeXaHU3Mbl
peuenuuu, Qy3eu, TpaHCMEMOpaHHBIH NEPEHOC H Jp..); MOJEKyJIspHas
MMMYHOJIOTHSI, paciiupoBaHbl MEXaHU3Mbl KIETOYHOM  KOOMEpaluu,
UMMYHHOU  CHCTEMBI; MPOTPECCUBHBIMU  HAMPABJICHUSMH  CTaJlu
(hapMakoyiorusi, KOMIbIOTEPHbIE METOJbI CHHTE3a JIEUeOHBIX MpEenapaToB U
ap.. (UTO XapakTepu3yeT AaKTUBHOE BOIUIOIIEHWE HAYYHOrO 3HaHUA B
KIIMHUYECKYI0O MEUIIMHY); Pa3BUTHUE PEAHUMATOJIOTUU U AHECTE3UOJIOTHH,
YTO CTAJI0 TOJYKOM K TOSIBJICHUIO HOBBIX 3BEHBEB COBPEMEHHOW XUPYPIUU -
CEepJCYHOM, COCYAMCTOM, TIUJIACTUYECKOM U Jp.; pa3paboTaHbl METOJIbI
MMMYHOMOJTYJISIIUU, T€MOJMANIN3 U JIPyTHe METOJbl OUYUCTKU OpraHu3Ma u
T.IL.)

[TomoOHBIE TEXHOJOTHM JAIT BO3MOXKHOCTH TOJaMU TOAACPKUBATH
KU3HECHHBIE TIPOLIECCHI B TEJIE 4YEIOBEKAa, K KOTOPOW YK€ HHUKOrIa HE
BEpHETCA co3HaHue. OHM TaK [EUCTBYIOT HAa YEJIOBEKAa, YTO ITO3BOJSIOT
OOpOTBbCS €  HACHEACTBEHHBIMH  OOJIE3HSIMH, a TakKe  H3MEHSTH,
MOAU(DUIIMPOBATE CaMy MIPUPOJY YEJIOBEKa

Eme oguuM BUTKOM mpoOsieM SIBIASIETCS YPE3BbIYAWHBIA CKAUYOK B Pa3BUTUU
PENPOAYKTUBHBIX TEXHOJOTUM B akyiiepcTBe U TruHekojoruu (B 1978 r B
(KemOpux, AHrnus) BOEpBbIE YIalOCh BOIUIOTUTH CHOCOO in vitro (B
npoOupKe), B pe3yibTaTe Yero mosBUiIach rneppas peOeHOK "u3 mpooupku" -
JIyuza bpaysn, Tem xe cnoco6om B 1997 r. Obuna kioHupoBaHa oBia Jlomnu
(IHoTnanaus). TexHonoruu, KOTOpbIe MOMOTAIOT CTaTh POJAUTEISIMU THapam,



KOTOpble HE MOTrYyT HUMETh JeTed, HO CO3JalT Mnpodsemy "mumHux"
AMOPHUOHOB, KOTOPHIE HY’KHO YHUUTOXATh.

OTu U apyrue mpoOIeMbl BCE Yallle CTAHOBSITCS HAYAJIOM U 00BEKTOM OCTPBIX
JTUCKYCCHI, TaK KakK 3aTparuBarOT IMPOCTOTO YEJOBEKa, €ro MOTPEOHOCTH,
CTpEMJICHUSI, HAJIeK/Ibl - BOZHUKAET CUTYaIlUsi cBoeoOpa3Horo "yriyoieHue"
4eJioBeKa B MHP, CITPOSKTUPOBAHHBIN JIsl HE€ HAYIHBIMU TEXHOJOTUSIMH (T
KCTaTH, YTpO3y HECET HE MPOCTO 0OCITY)KMBAHNE YEIOBEKA, a TPOHUKHOBEHUE
"BHYTpB'") - 3TO MPOEKTUPOBAHUE HE TOJILKO JJIsl YEJIOBEKA , HO U €€ CaMOM.
Kak crnemctBue, delmoBeK  OKa3bIBaeTCs  TEpel  HEOOXOAMMOCTHIO
CaMOCTOSATEILHO MTPUHUMATh PEIICHUS, U TJIABHOE OpaTh OTBETCTBEHHOCTH 3a
COOCTBEHHBIN BBIOODP, KOTOPHIN, BO3MOXKHO, HE JA€T YETKOTO MPEICTABICHUS
O TOHKOH TPaHH MEXIY JOMYCTUMBIM M HEIOMyCTHMBIM C 3TUYECKON TOYKHU
3peHMUsL.

MexnyHapoaHas KoHBeHUua 1972 1. — 3amper Ha MPOU3BOJCTBO
ouonornyeckoro opyxus. B 2001 r. CIIA Bemwm U3 cocTtaBa CTpaH
MOJJIEP)KUBAIOLIIUX KOHBEHIIMIO, OOBSICHSS 3TO TEM, YTO HE BEPAT, 4YTO
OCTaJIbHBIE CTPaHbI COOTIOAAIOT YCIOBUS KOHBEHIUU.

12 auBapal998r. 24 wu3 43 cTpan noanucanu 3amnpeT Ha KIOHUPOBAHUE
YeJI0oBeKa, ccbliasgch Ha KOHBEHIHIO, O 3amuTe TMpaB YeIOBEKa U
YEJIOBEUECKOr0 JOCTOMHCTBA. HekoTopele CTpaHbl BHECIHM B  CBOE
3aKOHOJIaTEJIbCTBO YTOJOBHYKO OTBETCTBEHHOCTh 32 KIIOHMPOBAHUE YEJIOBEKA.
B Poccum 3ak0oH Ha 3ampeT HAa KIOHMpPOBaHHE 4enoBeka, npuHAT B 2001r. ¢
OTOBOPKOMN «BPEMEHHBIN.

3ajaya yY4YaCTHUKOB JIEJIOBOM HWIPbl — HAWTH B3aMMOINOHUMAaHHUE IPYT C
JIPYroM M TOTNBITAThCS MPEJIOKUTh BapUAHTHI Pa3BUTHS COOBITUN B cdepe
oumotexHonoruii. (Oco3HaTh 3HAYEHHE PA3BUTHS OMOTEXHOJIOTHUU IS
COBPEMEHHOI'0 YEJIOBEKA.

Bormpocs! k 006cykaeHuto:

eCenexninonep Anpbept IlBeiiniep pas3paboTan KOHIEMIIUIO «ITHKA
OmaroroBeHusi mepen npupoaoit». CyTh ee B TOM, UYTO CEJIEKIMOHEPHI,
CO3Ja0IINe HOBBIE T€HETUYECKU MOJU(PUIIMPOBAHHbBIC copTa
CEIIbCKOXO03MCTBEHHBIX PACTEHUM, HECYT SKOJOTHYECKYIO YIPO3Yy, YCKOPSIOT
MpoIeCcChl BBIMHpAaHUS BHAOB. llosBIseTcs HEOOXOAMMOCTh IIPABOBOM
3aIUThl  JUKOM TMPUPOABLI, oOnafaromield I[EHHOCThIO BHE HMHTEPECOB
yenoBeka. Crofa ke MOXKHO OTHECTH BOIPOC 00 HCIOJIb30BAaHMH >KMBOTHBIX
JUI. TPAHCTCHHBIX HCCIEAOBAHUN (KUBOTHBIE HA OpPraHbl IJIA TEpecaaku
YEJIOBEKY).

eHu y KUBOTHBIX, HU Yy 4YEJIOBEKAa HET HBOJIIOIMOHHO BBIPAOOTAHHBIX
MEXaHHU3MOB 3alllUThl OT T€HETHYECKHU MOIU(PUIIMPOBAHHBIX OPTaHU3MOB U



NpoayKToB. Hampumep, NTUYMKA T'pUI, HE ONACHBIA I YEIOBEKA paHee,
CTAHOBHUTCS ONAacHbIM 3a0ojieBaHHEeM B HacTtosmee Bpemsa. CTuparoTcs
T€HETUYECKHE Oapbepbl MEK/y YEJIIOBEKOM U KUBOHTHIMHU.

eONMH U3 UMIYJILCOB pa3BUTHUS OUOTEXHOJOTHI CBsi3aH C OOpbOOU C
snunemusamu — Hanpumep CIIM/Jom. OnHO M3 MHEHMH 4YTO YEJIOBEUECTBY
Jerdye BKJIAJbIBATh OTPOMHBIE PECypchl (I€HbIM, 3HAHUS, TEXHOJIOTHUU) B
OMOTEXHOJOTHUH, pa3padaThIBAIOIINE  HOBBIE JIEKAPCTBA, BAKIMHBI, YEM
YBUJIETh «TOPY» MOpPAIbHBIX TPOOJEM, OTBAXKHUTHCA HA TSIKKUN TPy
MOpPaJbHOTO CaMOCOBEPIIEHCTBOBAHUSA. T.€. JOCTUraTh COBEPIICHCTBOBAHMS
HaJ0 HE TOJBKO TEXHOJOTMYECKUMHU CPEACTBAMH, a KOMILUIEKCOM C
MPOABHKEHNE MOPAIBHBIX [IEHHOCTEM.

o JIns neuyenust Oone3Hu AubIreiiMepa — MOpakeHHWE TOJOBHOTO MO3Ta,
MpEeaaraeTcsi BapUaHT KIOHHPOBATh YEJIOBCUECKHM 3apOJblIl, 3aTeM
MPEKPATUTh €r0 KU3Hb, YTOOBI Pa3ENIUTh €ro Ha OTACIbHBIE KIETKH,
KOTOpble OyIyT UCIOJNB30BaTh KAaK MaTephal B OUOMHKEHEPUU HOBBIX
OpraHoB U TKaHSIX OoibHOTO. B Hacrtosiiee BpeMsi KIOHUPYIOT MYHOBUHY
Mocjie POJOB, C COTJIACHS POXKCHHIIBI (TeparneBTUYECKOE KIOHHPOBAHUE).
MoxHO coOpaTh uenoBeka Kak KOHCTpykTop. He «obesznmuuuBaeT» 1u  3TO
YEJI0BEKa B CBOMX IJ1a3ax.

e buoTexHOIOTHM 3aHUMAIOTCSL B TOM YHCII€ U pa3pabOTKOi OMOJIOrHYeCKOro
opyxusi. (cchuika Ha 3akoH 1972 roga). CocTaBUTh CBOE MHEHHE.

Heposas yenv: ONPEeNeNUThCA NO XOAY WUIPHl B JINYHOM MHEHUH, MOJYYUTH
MH(pOpMALINIO O PA3BUTHHU U JOCTHKEHUSX COBPEMEHHBIX OMOTEXHOJIOTHIA.

Jluoakmuueckas yenv uepwvl: GOPMUPOBAHUE YBAKUTEIBLHOT0 OTHOIICHUS
CTYyICHTOB K CTOPOHHHMKaM JPYTUX B3IJIS0B, UMHOTO OTHOIICHUS K Pa3BUTHIO
HAayKH{ U TE€XHOJIOTHI B OMOJIOTUU U MEIUIIMHE, TOCPEICTBOM UTPOBOM ajanTaiuu
K U3MEHSIOIIUMCS YCIIOBUSIM UTPBHI.

Peanusanus nenu TpedyeT NOCTaHOBKY LIEJIOTO PAlla 3a0ay — 3TO:

* noabop HHPOPMAIUMU MO KaXXKIOMYy M3 BOIPOCOB, MPEACTABICHHBIX Ha
00CyXJIeHHE COCTaBJIE€HUE COOCTBEHHOI'O MHEHHSI;

* OpHUEHTAIMsl Ha HPABCTBEHHOCTh M TYMaHU3M MpPH 3alIUTE€ METOJIOB
Pa3BUTHUS COBPEMEHHBIX OMOTEXHOJIOTUH;

® HOI[60p AOBOAOB W IOATOTOBKA BBICTYIUICHHA, C LCJIbKO CKIOHUTDH
OCTAJIBHBIX YYaCTHUKOB IUCKYCCHH Ha CBOIO CTOPOHY.

Mamepuanvl  uepol: KapTOUKM Y4aCTHUKOB urpbl. [azeta mno wuToram
JTIUCKYCCHH.

Yuacmnuxu ponesoii uepvi: CTOpOHHUKHA Pa3BUTHS OMOTEXHOJOTHUHA —
CTOPOHHHUK TE€HHOM HWHXXCHEPHUU, KIETOYHOW WHXXCHEPUH, KIOHHPOBAHUS.



[IpoTuBHUKK pa3BUTUS OUOTEXHOJOTHUN - MPOTUBHUK TEHHOW WHXKEHEPUH,
KJIETOYHOW HWHXXEHEPUH, KIOHUPOBaHMS. IOpHUCTBI KaXAOMl CTOPOHBI: «3an,
«IIpotuBy. XKypHanuctel, pemnoprepbl, GoToKOppecnonaeHTsl. Habmonarenu
(aKTUBHBIE  yYAaCTHHKH  JMCKYCCHH) —  «CAJOBOABDY,  «TOJOJAIOLIUE,
«KOHCEPBATOPHI».

Buo, ezo kpumepuu u cmpykmypui.
Dopma nposedeHust — poaesas uepa
MHuoroo0pa3ue BUI0B )KUBOTHBIX
PoJsieBas urpa
IIpensiaraembie 00CTOATEBCTBA (MPEALICTOPHUS)

JKuBoTHhle — camasi pa3HOOOpa3Hasl Tpymma oOpraHu3mMoB Ha 3emie. B
HACTOsIIllee BpeMs Ha IUIAHETE€ HACUMTHIBAIOT OKOJO 2 MJIH. BHJIOB XHUBOTHBIX.
Bonpiyto 4acTh M3 HHUX COCTaBISIIOT Hacekomble (0a0OYKHM, KOMaphl, KYyKH,
MyXH...). W3BectHO okojo 130 ThIC. BHIOB MOJUIIOCKOB: YJIWTOK, CIHM3HEH,
MEPJIOBUI], KaabMapoB. 3HAYUTEIBHO CKpPOMHEE pa3zHooOpas3ue y pbld — Bcero 25
TBIC. BUAOB, y ntull — 8 600 BUIOB. A MIIEKONIMTAIOIINX — BCETO OKOJIO 4 ThIC.
BU/JIOB.

’KuBoTHBIE pazHOOOpa3HBI MO pa3MmepaM. Hampumep, y THTaHTCKOTO CHHETO
KuTa Mmacca Tena jgocturaer 150 T (Macca s3pIka TakOro KWUTa paBHAa Macce
HEOOJBIIOr0 CJIOHA), a HHQY30pHIO-TYy(PEeNnbKy MOXKHO OOHApYXHUTh JIMLIb C
MOMOIIIBIO MHUKPOCKOTIA.

’KuBoTHbie B 1000#1 cpene oOWTaHMSI HE KUBYT BE3lie, a 3aHUMAIOT HauboJliee
OmarompusiTHble JJIsi HHMX YydacTku. OpraHusmMbl B TPUPOJE KHUBYT HE
M30JIMPOBAHHO JAPYT OT APYyTa, a BUIAMHU.

3ajaya y4YacTHUKOB POJIEBOM WIphl — Ha npuMmepe lLlapcTBa KMBOTHBIX
MO3HAKOMHUTBCS €  MHOTrooOpasueM BuIOB. [IpenctaBuTh  KaXkAblii U3
MPEIOKEHHBIX KJIACCOB, 1aTh XapPaKTEPUCTUKY KJIACCy U KOHKPETHOMY BHUIY IO
IUIAHY:

Cpena obutaHus BUjA.

Oco6eHHOCTH CTPOCHUS (BHEIIHUE BHYTPEHHUE).

Tun nutanus, y4acTUE B MULIEBOU LIETIOYKH.

KpaTtko oco6eHHOCTH BHIa, KOTOPBIM IMIPEACTABICH B XOJI€ UT'PHI.
['eorpaduueckoe pa3mernieHue — apearll.

SNl



Ueposas  yenwv: llpencraBuTh BUJA, ONUPasChb Ha CBOM  AKTEPCKHE
CIIOCOOHOCTH, TEOPETUYECKUE 3HAHUSI, JOMOJHUTENbHbIE CpencTBa (KOCTIOMBI,
IpUM, JIEKOpaIluu, 3ByKOBOE COMPOBOKICHHUE).

Jluoakmuueckas yenv uepwvl: GOPMUPOBAHUE YBAKUTEIBLHOT0 OTHOIICHUS
CTYJIEHTOB K MPHUPOJIE, ) KUBOTHBIM. Uepes SMOIMOHANIbHO-IIEHHOCTHBIA KOMIOHEHT
MMO3HAKOMHUTH C MHOT000pa3rueM BUJIOB )KUBOTHBIX.

Peanusanust nenu TpedyeT NOCTaHOBKY LIEJIOTO PsAlla 3a0ay — 3TO:

* moabop MHGOpPMAIMHU TI0 TMPEITOKEHHOW TeMe, BhIOOp crmocoba momaadyu
uH(opmary;

®* YMCTh OpUCHTHUPOBATLCA B KJ'IaCCI/I(i)I/IKaHI/II/I JKHNBOTHBIX,

® HOI[60p AOBOAOB M IMOJAIOTOBKA BBICTYINUICHHUSA, C LCJIIBIO MPCACTABICHHA
CBOCTO BHJia OCTAJIbHBIM YYdCTHUKAM.

Mamepuaﬂbl uepeol. 1€KOpalni, KOCTIOMbI, 'PUM, 3BYKOBOC COIIPOBOXKIACHUC.

Yuacmnuxu ponesoui uepwvl: Bumpl KMBOTHBIX Hajkimacca PwiObI, Kiacca
3eMHOBOJIHBIX, Kmnacca MPECMBIKAIOIIINXCS, Kinacca [Ty, Kinacca
MIeKOnUTaIoIUX.

B3aumoommuowienusn opzanuzma u cpeowvl.
IKonozusa KaKk HAYKa, ee 3a0a4vu U 3HaveHue.
Dopma nposedeHus — npakmuyeckoe 3ansamue (paboma 6 Hcawpe COUUHeHUs).
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. Hanummte HEOOIBIIIOE COYMHEHHE - PA3MBINUICHHE HA TEMY B3aWMHOW CBS3U
YYaCTHUKOB OHMOTreoleHO03a MeXAy co0o0l, monpoOyiTe 000CHOBaTh 3Ty CBA3b C
JTUYHON TTO3UTIMY OJTHOTO U3 YYaCTHUKOB (pacTeHHE, JKUBOTHOE).

2. Hanummute HE0O0IbIIIOE COYMHEHHE, B KOTOPOM PAaCKpOUTe MpodiaemMy
YYaCTHUKOB OJTHOM M3 3KOJOTMYECKUX MUPAMUI U MPOCIEUTE COOTHOLICHUS
OPraHU3MOB Ha KaXKJI0W UX CTYIICHHU.

3. Harmumure HEOOIBIIOE COYMHEHUE - PA3MBIIIICHHE HA TEMY B3aUMHOW CBS3U
YYaCTHUKOB arpoleHO30B MEXay co0oi, mompoOyiTe 00OCHOBAThH 3Ty CBSI3b C
JTUYHON TTO3UIIMY OJTHOTO U3 YYACTHUKOB (pacTeHHE, JKUBOTHOR).

4. B aK05I0THH CYIIECTBYET 3aKOH IKOJIOTHICCKON HUIIU. JDK0I02UUeCKas HUUA —
MO COBOKYNHOCMb 8CeX (PaKmopos cpedbl, 8 NPedeidax KOmopbix 603MOHCHO
cyujecmeosanue 8Uoa 8 npupooe u e2o cpedoobpaszyrowas oesmenvrocme. 1.e.,



9mo He MOJIbKO gbu3uttecv<oe npocmpancmeo, 3anumaemoe opcanu3mom, Ho U eco

@DYHKYUOHAILHASL POb 8 COOOWecme (NOJLoJCeHUe 8 NUWEBOU Yenll), U e20 MeCmo
OMHOCUMENILHO BHEUHUX (PAKMOPO8.

[IpoaHanmu3upylTe 3TO 3aKOH. 3aNUIINTE CBOM PA3MBILIIJICHHUS U BBIBOJBI O
COOTBETCTBUM 3aHUMAEMOM YEJIOBEKOM CBOEH HHINM Ha 3emiie. ECTh M rpaHMIIbI
HUIIHK T yenoBeka? He BHeIpsAeTCs 11 OH B 4y’KHE HULIU.

buocgpepa, ee cmpyxkmypa u pynxyuu.

Dopma nposedeHus — npakmuyeckoe 3zaHamue (3awuma O0O0KIA008 8 Gopme
npezenmayuii). Yciosnoe xoauuecmao caatioog — 10— 15.

Bonpocwl u 3a0anus ons camocmosmenvroll pabomeol

1. IIponeMoHCcTpUpOBaTh MPUMEPHI YCTOMUUBOCTH OMOC(hEphI K BO3AEHCTBUIO
NesITeJILHOCTH JIIOACH.

2. WnmroctpupoBaTh IPUMEPH KOHKYPEHITMH MEXTy OpraHU3MaMu Hallen
MECTHOCTH.

3. IlpogemMoHCTpUpOBaTH MPUMEPHI COOOIECTBA, OMOTEOIIeHO3a,
arpOMOIICHO30B, BBIJICIUTH B MPUBOIUMBIX IPUMEpaX: MPOIAYIIEHTOB,
PEAYIIEHTOB, KOHCYMEHTOB.

3awuma oxpyxrcarouieii cpeovl om 3a2pA3HeHUIlL.

Dopma nposedenusi — npakmuyeckoe 3anamue (OudaKmuyeckas uepa — paboma &
Manvix epynnax).

JAnpakTuyeckasi urpa
«IKOJOTrHYeCKOE NIPOCKTUPOBAHUE)
(UrpoBoe NPpOEKTHPOBAHUE)
IIpensiaraembie 00CTOATEAbCTBA (MPEALICTOPHUS)

IKOJOrMYecKoe TMPOEKTHPOBAHME — OTO KOMIUIEKC TMPAKTHYECKUX U
TEOPETUYECKUX MEPONPUSATUN, HAMPaABICHHBIX Ha pa3padOTKy HSKOJIOTHYECKHUX
MPOEKTOB U UX JTAIBHEUIIIEEe COrJIaCOBAHUE B IPUPOJOOXPAHHBIX OpraHax C IEIbIO
nmoucka OajaHca MEXJY YCHEIHbIM (QPYHKIHMOHUPOBAHUEM OpraHu3alud |
3alATON OKPYIKAIOIIEU IPUPOLBI.

BoccTaHOBUTE 3KOCUCTEMBI, TMOBPEXKAEHHBIE B PE3YJIbTaTE AECATEIBbHOCTHU
YEeJIO0BEKa — 3arpsi3HEHHsS WM Apyrue HapymeHus. Co31aTh HOBBIE SKOCUCTEMBI,
KOTOpble OyIYT UMETh 3HAUYCHHUE U JUISl UETIOBEUYECTBA U JJIsl SKOJOTHHU — BOT LIENHU
AKOJIOTHYECKOT0 TPOECKTUPOBAHMS.

IMopsinok nmpoBeaeHust



N MOCTaHOBKA 3ajia4 YYaCTHUKaM I[I/II[aKTH‘leCKOﬁ HI'PBbI

Beeoenue 6 uepy. llpencraButenu pa3HbIX MYHUIUNAIBHBIX OpraHU3alUN
BCTPEUAIOTCS € TPaxJaHCKUMHU HE3aBHCUMBIMU OpraHU3AIUsMH IO OXpaHe
MPUPOJIBI I OT4YETa O MpOJieNIaHHOW paboTe Mo Bompocam 3kosoruu. Llens
COBEIIAaHUS — COBMECTHBIMH YCWIMSIMH pa3paboTaTh CTPATErHI0 MOBEICHUS
YeJI0BEUECTBA MO IKOJOTUUYECKUM BormpocaM. CHUKEHHS SKOJIOTMYECKOr0 PUCKA U
Harpy30K Ha MpUpPOAY.

Kaxnas pgeneranus AODKHA MPEACTaBUTH IIPOEKT, B KOTOPOM OyAyT
OTpaXEHbl TMPEIJIOKEHUS M0 YIYYIIEHUIO 3KOJOTMYECKOW OOCTaHOBKH 11O
BBIODAaHHOMY HMHM HAIIPaBJIE€HUIO, OOBACHUTh HX BAXHOCTh HX IMPOEKTA U
3HaueHue ISl NpupoAsl. [IpoeKThl JOKHBI BKIIOYATh B c€0sl HECKOJIBKO MYHKTOB,
KOTOpBIE BBIHOCATCSA HAa 00CYXAEHUE (BBIIEIAETCS 5 MUHYT).

Hauano wuepvi. ManeiMu rpynmnaMu  pe0sita  pa3padaThIBalOT CTPATETHIO
paboThl, COCTABISIIOT MPOEKThI. [IpeacTaBuTenu NpuUpogOOXPaHHBIX OpraHU3aIlUM
MPUHUMAIOT TPOEKTHI, BHOCAT KOPPEKTUBBI MO TPEOOBAHUIO, ISl JOCTHUKEHUS
HaWJTy4IlIeTo pe3yibTaTa.

[IpencraBneHue CBOMX IPOEKTOB HE JNOJDKHO MpEBbIIATH 5-7 MUHYT. [lanee
JAeTCsA BO3MOYKHOCTD 3a/1aBaTh BOIIPOCHI, BHOCUTH JOIOJHEHUS.

IIo oxoHYaHUM BI)ICTYHJ'ICHI/If/’I, rpyanibl 3al0UTHAKOB IIPUPOJALI HpCAjiararoT
O6’I>CI[I/IHI/ITB MMPCIAIOKCHHBIC ITPOCKTLI B OJJMH U pa3p360TaTL CTpaTCruro, BKIIOY1NB
B HCC CaMbIC BAXKHBIC ACIICKThI KaXXKI0T'0 IIPOCKTA.

Koney uepvi. UToroM «BCTpeuM» CTAHOBUTCA MPOEKT IO SKOJIOTHYECKOU
0€30MMacHOCTU HACEJICHHsI U coXpaHeHUto npupobl. Ha ananus u obcyxnenue 10
MHHYT.

Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. [enerauus, OT OpraHu3anyu, OCYIIECTBISAIOIIEN KOHTPOIb 3a
MPOMBIIIUIEHHBIMHA OTXOJIAMH.

2. Heneranusi opraHu3aiuii 1o KOHTPOJIIO HaJl yPOBHEM aBTOMOOMIIBHBIX

BBIXJIOTIOB.

Jlenerarusi opranu3anuii, KOHTPOIUPYIOMIUX paJUallMOHHBINA QOH.

Jlenerarusi, opranu3aluii KOHTPOIUPYIONIUX YPOBEHb BUOPAIIUU U IITyMa.

. Jeneranus opraHu3anui OCyIIECTBIAIOMNX KOHTPOJIb HAJl 3arPsI3HEHUEM

BOJIBI.

6. Jleneramusi opraHuzaiinii, OTBEYAIOIIMX 3a 03€JICHEHUE HACEICHHBIX
ITYHKTOB.

7. Ilpeocmasumenu admunucmpayuu no 3K0102U4eCKUM BONPOCAM.

TR



8. Ilpeocmasumenu npupooooxpanuwvix opeanuzayuti — I punnuc, POCHUII,
bennona, Hnuyuamusa Xapmuu 3emau u op.
9. I'padxcoane - akmugucmsl — 3aWUMHUKU NPUPOOBL.



MuHHCTEPCTBO KyIbTYphl YensiOnHCcKoM o0macTi

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

OOHA OHEHOYHBLIX CPEJICTB
no O/1.01.04

ECTECTBO3HAHME

o cnenuanbHocTaM 53.02.02. My3bIKkanbHOE HCKYCCTBO CTPaabl (IO BUJAM),
53.02.03. UHCcTpyMEHTAIBHOE UCTIOTHUTENBCTBO (IO BUJAM UHCTPYMEHTOB),
53.02.04. BokanbHoe nckycctBo, 53.02.05 ConpHOE 1 XOPOBOE HAPOJIHOE MEHHUE,
53.02.06. Xoposoe aupuxupoBanue, 53.02.07. Teopust My3bIku




@®onx omenounsix cpeacts nmo OJ. 01. 04. EcrectBo3HaHue pa3paboTaH Ha OCHOBE
denepanbHOrO rocyIapcTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa MO CHEIHUATBHOCTSIM CPEIHEro
npodeccuoHanbHOrO 00pazoBanus 53.02.02. My3bIKalbHOE MCKYCCTBO ACTpaabl (IO BUIAM),
53.02.03. HMHCTpyMEHTaIbHOE HCHOJHUTENBCTBO (IO BUAAM HHCTpyMeHTOB), 53.02.04.
BokansHoe uckycctBo, 53.02.05. ConbHoe M xopoBoe HapojHoe mnenue, 53.02.06. Xopooe
mupxupoBanue, 53.02.07. Teopust My3bIKH M B COOTBETCTBHHM C paboueid nmporpammoit O/1. O1.
04. EcrecTBO3HaHUE.

Pazpabotuuku: Kyssmuna, O.H. npenonasarens nepBoii kateropuu, Jloii, T.A. npenogaBarensb
BBICILIEN KATETOPUU.



IHACIIOPT

P®OHJA ONEHOYHbLIX CPEJACTB

PesyabTaTsl Koambi HanmeHoBaHue HanmeHoBaHHE KOHTPOJILHO -
o0y4eHHs ¢popmupyembIx OLICHOYHBIX CPEJCTB
npogeccuona BU/Ia PaboThI
bHBIX H 001IUX
KOMITeTEeHI M
Ymeer: Texymmi IIpome:xyTouHast
KOHTPOJIb aTTecTanus
OPUEHTUPOBATHCS B OK 10 Junakrtuyeckas IIpaxTruueckue KoHTpoabHbIl ypok
COBPEMEHHBIX urpa, nebatsl, (dbopmbI
Hay4YHBIX MOHATUAX U TUCKYCCHS. paboTHI. JuddepeHunpoBanHbIN
uHpOpMaLnn 3aueT
€CTECTBEHHOHAyYHOTO [TonroroBka u
COJIEpIKaHNUS; 3alIuTa
MpEe3EHTALUN U
paboTtath C JOKJIAJIOB U JIp.
€CTECTBEHHOHAYYHOU
uHpopManmei:
BJIQJICTh METOJaMH
MOMCKa, BBIJICIISATD

CMBICIIOBYIO OCHOBY H
OLICHUBATh
JIOCTOBEPHOCTb
uHpOpMaILNH;

HCII0JIB30BaTh
€CTECTBCHHOHAYYHbBIC
3HAHUS B
MOBCEIHEBHOM KHM3HU
IS obecrieyeHns
0e30macHOCTH
JKU3HEIEATEIIbHOCTH,
OXpaHbI 3I0POBbBS,
OKpY)Kalollel Cpeapl,
HHEProcOepeKEHHUS;

3Haer:




ocHOBHble Hayku o | OK 10 AHanus TEKCTOB, CemuHap KoHTpoabHbIl ypok

IpUpOAE, ux COCTaBJIEHUE

OOIIHOCTb U OTJINYHS; Te3aypyca 1o [Tpaktuyeckue | AuddepeHunpoBanubiii
OTJEIBbHBIM ¢bopmbI 3aueT

€CTECTBEHHOHAYYHBIN TEeMaM. paboTHI.

METOJI MO3HAHUSA U €T0

COCTAaBIISIOIINE, IToaroroBka

€IMHCTBO 3aKOHOB TUIaHa-

IIPUPOIBI BO KOHCIIEKTA,

Bcenennolii; TE3HUCOB.

B3aMMOCBA3b  MeXay JunakTraeckas

Hay4YHbIMM urpa, nearsl,

OTKPbITUAMU Z AUCKYCCHUAL.

Pa3BUTUEM TEXHWUKMU U

TEXHONOIWIA; ToaroTosxka n

BKNAJ, BENIMKUX YYEHbIX
B dopmunpoBaHme
COBpeMeHHOM
ecTecTBEHHOHaYy4YHOM
KapTWHbI MMpa.

3amuTa
MpE3EHTALUN U
JIOKJIAJIOB U JIp.

1. Buabl KOHTpOJIA

Onenka kadectBa ocBoeHmss OJ1.01.04. EcrecTBo3HaHHME  BKIIIOYAaeT B ceOs
TEKYIIUA KOHTPOJb U MPOMEKYTOUHYIO aTTECTALUI0 00YyYatOIINXCS.

B kauectBe cpeactB Tekymero koHtposnss OJ[.01.04. EcrtecTtBo3Hanue
UCIIOJIB3YIOTCSl CEMHMHApbl U MpakTH4Yeckue (GopMbl pabOThl C BKIOYEHUEM
MHTEPAKTUBHBIX 00PAa30BaTEIbHBIX TEXHOIOTUH.

B kadecTBe cpeactBa MPOMEKYTOUYHOTO KOHTPOJISI MCIOJIB3YIOTCS KOHTPOJIbHBIN
ypok u guddepeHIUpOBaHHBIA 3a4eT, KOTOpble MPOBOASITCA B TMEPHOJ
MIPOMEKYTOUYHOMN aTTECTAllUU B COOTBETCTBUU C YUEOHBIM IIJIAHOM.



2.

v ok

2. @®oH/ OLEHOYHBIX CPEeACTB TEKYHIECT0 KOHTPOJIA

B Icemectpe B coorBeTcTBHHM C paboueir mporpammon 1o OJ.01.04.
EcrecTtBo3nanne QopMamMu TEKYHIEro KOHTPOJsS SBISIIOTCS CEMUHApPHI U
MpaKTUYeCKrWe paldOThl C BKJIOYEHHEM HHTEPAKTUBHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

IpumepHule sapuanmol 3a0aHull
Tema. Cocmas, cmpoenue u )yHKyuU Kiemox.
Dopma nposedeHus — cemunap
Bonpocwl u 3a0anus ons camocmosamenvroll pabomeol

1. XapakTepucTuka CTpOCHHS MOJIEKYJ YIJIE€BOJOB B CBSI3U € UX (PYHKIUAMU
B KJIETKE.

2. ®yHKIMHU TTIOKO3bI, [EJUTI0I03bI, KpaxMaia, TTMKOTeHa B OpraHUu3Me.

3. XapakTepucTuka CTpOCHHS MOJIEKYJ OCJIKOB B CBSI3U ¢ UX (DYHKIUAMH B
KJIETKE..

4. CxoncTBO OEIKOB ¢ HYKIEMHOBBIMH KUCIOTAMH.

5. OCOOEHHOCTU CTPOEHUSI MUTOXOHIPUI U XJIOPOIIACT, B CBSA3U C UX
(GYHKIUSMHU B KJIETKE.

6. CBsI3b CTpOEHUE 5AJIpa KIETKU U €ro PyHKIIUNA B KIETKE.

Temwt Ooknaooe

. 3apokJieHrne OMOJIOTUH KaK HAayKU.

bro-, Makpo-, MUKPOAJIEMEHTHI U UX POJIb B KU3HU PACTCHHUS.
Jloka3aTenbCTBa MePEIBMKCHNS OPraHMYEeCKIX U HEOPTaHUIECKUX BEIIECTB
B PacTEHUH.

Burtamunsl, hepMeHTH 1 TOPMOHBI ¥ IX POJIb B OpraHU3ME.

CtpykTypHOE U (PYyHKIHOHAIBHOE Pa3INYie PACTUTEIbHBIX U )KUBOTHBIX
KJIETOK.

Tema. Buo, ezo Kpumepuu u cmpykmypol.
Dopma nposedenus — ponesas uepa
MHuoroo0pa3ue BUI0B )KUBOTHBIX

PoJsieBas urpa



IIpensiaraembie 00CTOATENAbCTBA (MPEALICTOPHUS)

’KuBoTHBIE — camasi pazHOOOpa3Has rpylna OpraHu3smMoB Ha 3emuie. B
HACTOsIIIIee BPEMsI Ha IJIaHETE HACUMTHIBAIOT OKOJIO 2 MIIH. BUJIOB KUBOTHBIX.
Bonpinyto 4acTh U3 HUX COCTAaBISIOT HAceKOMbIe (0a00UYKH, KOMaphbl, KYKH,
MyXH...). NU3BecTHO Ok0s0 130 THIC. BUOB MOJUTIOCKOB: YJIUTOK, CIU3HEW,
MEPJIOBUII, KaTbMapOB. 3HAUUTEIIBHO CKPOMHEE pa3sHOoOOpasue y pbld — BCEro
25 ThIC. BUAOB, y ntul — 8 600 BUIOB. A MIIEKONIMTAIOIINX — BCETO OKOJIO 4
ThIC. BUJIOB.

JKuBoTHBIE pa3HOOOpa3HBI TO pa3MepaM. Hampumep, y THTaHTCKOTO
CHUHETO KHTa Macca Tena gocturaeT 150 T (Macca s3pIKa TaKOTO KUTa paBHA
Macce HeOOJBIIOro CJoHa), a MH(PY30pUIO-TYy(PenbKy MOXKHO OOHapyXHUTh
JUTITH C TTOMOTIIBIO MHUKPOCKOIIA.

JKuBoTHBIE B M1000M cpefie OOMTaHUS HE KUBYT BE3JIE, 4 3aHUMAIOT HauboJee
OmaronmpusiTHble JJsi HUX ydacTkd. OpraHu3Mbl B MPUPOJAE KUBYT HE
M30JIMPOBAHHO JPYT OT APYyTa, a BUIAMHU.

3ajaya y4aCTHHUKOB POJIEBOM UTphl — Ha npumepe LlapcTBa KMBOTHBIX
MMO3HAKOMUTBCSI C MHOrooOpasueM BHUAOB. llpenctaBuTh Kaxablidi U3
MPEJIOKEHHBIX KIIACCOB, 1aTh XapPAKTEPUCTUKY KIACCY U KOHKPETHOMY BUIY
IO IUIAHY:

Cpena obuTaHus BUjA.

Oco0eHHOCTH CTPOEHUS (BHEIIHNE BHYTPEHHUE).

Tun nutanus, y4acTUE B MULIEBOU LIETIOYKH.

KpaTtko oco6eHHOCTH BHIa, KOTOPBIM IMIPEACTABICH B X0OJI€ UTPHI.
['eorpaduueckoe pa3mernieHue — apeall.

Al e

Heposas  yenwv: [lpeactaBuTh BUJ, ONUPAsCh Ha CBOM AKTEPCKHE
CIIOCOOHOCTH,  TEOPETUYECKUE  3HAHWSI, JOMOJHUTEIbHbIE  CpPEICTBA
(KOCTIOMBI, TPUM, JEKOpaIliU, 3ByKOBOE COMTPOBOXKICHUE).

Jluoakmuueckas yenv
uepwvi: (HOpMUPOBAHKE YBAKUTEIBLHOI0 OTHOILICHHUSI CTYACHTOB K HPHUPOJE,
KUBOTHBIM. Yepe3 HIMOIMOHATBHO-IIEHHOCTHBIN KOMIIOHEHT MO3HAKOMHThH C
MHOT000pa3reM BUJIOB KUBOTHBIX.

Peanusanus nenu TpedyeT NOCTaHOBKY LIEJIOTO PsAlia 3a0ay — 3TO:

* mo00p UHGOPMAITMH TI0 TIPEJIOKESHHON TeMe, BEIOOp criocoba mogayuun
uH(opmaIy;

®* YMCTb OpUCHTHUPOBATLCA B KJ'IaCCI/I(i)I/IKaHI/II/I ZKHNBOTHBIX,



® HOI[60p AO0BOAOB U MOATOTOBKA BBICTYIINICHHUA, C LCJIBIO IMTPCACTABICHUS
CBOCTO BHJla OCTAJIbHBIM YY4dCTHUKAM.

Mamepuanvr  uepwl: NeKopalviy,  KOCTIOMBI,  TpUM,  3BYKOBOE
COTPOBOKJICHHE.

Yuacmuuxu ponesoti uepol: Buapsl KUBOTHBIX Hajkiaacca PpIObI, Kiacca
3emHoBoHBIX, Kiacca mnpecmbikaromuxcs, Kimacca Iltun, Kiacca
MieKOnuTaroIuX.

Tema. Cocmas, cmpoenue u )yHKyuU Kiemok.
Dopma nposedenus — rabopamopuas paboma

OnpenelieHHe KOJINYECTBA XJIOPOPHILIA B JTHCThAX KOJOPHMETPHYECKHM
METOA0M

Lenb pabomol: OBIAIETh KOJIOPUMETPUUECKUM METOJIOM ONPEACICHUS
XJIopo(uiIa B TUCTHSAX PACTCHHIA.

Jluoakmuueckas  yenb: TIO3HAKOMUTBCS C  XHUMHUYECKHUMH  CBOMCTBAMHU
MMUTMEHTOB JINCTA; COCTABIATh OTUET O MPOJICIaHHOMN padoTe.

Obopyoosanue: damika Iletpu, cTymnka, JTUCT pacTEHHUs, HOXHUIIbI, CIUPT,
¢dbunpTpoBangbHas Oymara, mpooupKa.

KonudaecTBo xiopoduiia B IUCThIX pacTeHU MOABEPraeTcsl 3HAUUTEIbHBIM
KOJICOAHUSM, KOTOpBIE OMPEACNSIIOTCS BHYTPEHHUMU OCOOEHHOCTSMH (BUI
pacTeHusi, BO3pacT OpraHa) M YCIOBHSIMU BHEIIHEH cpelbl (MHTEHCUBHOCTH
CBETa, TeMmIlepaTypa, MUHepajdbHOe nuTaHue u Ap.). Coaep:kaHue 3eJIeHBIX
MUTMEHTOB M €ro JWHAMHKAa B PACTEHMSIX CYIIECTBEHHO BIHSIOT Ha
MHTEHCUBHOCTbH (DOTOCHHTE3a U MPOAYKTUBHOCTh OPraHU3Ma.

Xoo pabomwi: paboTa COCTOMT U3 JABYX 3TamoB: l) moiaydyeHue COUPTOBOTO
DKCTpaKTa THTMEHTOB, 2) I TPUTOTOBICHUS pacTBOpa XJIopoduiuia
UCIIOIB3YIOT CBEXKHUE JIUCThs pacTeHul. 3) ohopMmieHre oT4eTa.

Cmecy momecTuTh B (apPopoByr0 CTYNKY M pacTepeTh HECTUKOM 0
OJIHOPOJHOM Macchl. JJist mydiero u3MenbueHUsl TKaHe He0OX0UMO nepe
pactupaHueM K cMmecu J00aBuTh HemMHOro mena. CoAepKumMoe CTYIKHU
KOJIMYECTBEHHO MEPEHECTH Ha BOPOHKY ¢ puiabTpoM. Mcnonb3oBars GuiabTp
c 6enoit nentoit. Ero pasmep noabupath Tak, 4ToObl Kpast puiabTpa HE ObLIN
BbIIIIE KpaeB BOpoHKU. (Ocoboe BHHMaHUWE OOpaTUTh Ha aKKypaTHOE
MepeHeCceHNE 3eJIEHON MacChl Ha GUIBTP. DTY OMepalrio HaJ0 OCYIIECTBISITh
0e3 moTeph, coOMI0as CIEayIolUMe NpaBuiia: - NEPEHOCUTh KUAKOCTh IO



CTEKJITHHOW IaJIOYKE; - CTYIIKY IIpH
CIIMBAaHHUH KUJIKOCTH HAKIIOHATH PE3KO.

Tema. Buowvl oomena eeuiecme.
Dopma nposedeHuss — KOHMPOLbHASL paboma
Bonpocwl u 3a0anus ons konmponvroti pabomoi

1. JlokaxkuTte, 4TO KJIE€TKa CTPYKTYypHAasi U (yHKIIMOHATbHAS €IMHUIIA YKUBBIX
OpraHU3MOB.

. 3aMOJIHUTE CXEMY: MAaKpO3JIEMEHTHI -
2. 3ano € CXEMY: Y, aKpodJIeMe
J/ XUMUYECKUE DTIEMEHTEI
XUMHUYECKUAN COCTAB KIETKH N\ MHUKPODJIEMEHTHI -
AN V HEOPTaHUYECKUE - ...
Bemecrtsa
OPTaHUYECKHE - ...

3. [louemy ofHMM M3 HEOOXOJMMBIX YCIOBUHM MPOPACTAHMS CEMSH SIBIISETCA
HaJIM4ue BOJbI?
4. OT™MeTbTe 0OCOOCHHOCTHU CTPOEHUS YTIIEBOJOB, IEPEUYUCIUTE UX OCHOBHBIE

byHKUIUU.
5. OT™MeThTE 0COOEHHOCTH CTPOCHMS JINIIHUI0B, IEPEUNUCTUTE UX OCHOBHBIE

GyHKUIUU.

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

7. 3anoaHuTe TadauIy:

IIpusHaku JHK PHK

CcoCTaB

CTpYKTypa

MECTO B KIJICTKEC

byHKIHS

8. Kakoii mpo1iecc Ha3bIBaIOT:

Pemnukanuent JIHK - ; Tpanckpunuueit - ; Tpancisuei - .

9. Kakyro ponp Urpaet quToIia3mMa B )KU3HU KIETKH?

10. O6psacauTe 3amuchk: JPHK  PHK  Gemok.

11. JlaitTe onpeaeneHne: roMeoctas - ; GEpPMEHTHI - ; XeMOTPOQHI -.
12. Pa3znenute Ha qBE TPYMIIHI : a) OMOTOIUMEPDBI, 0) OpraHUuYECKUE
HEOOJIbIINE MOJIEKYJIbI —

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

13. B uem 3akitogaeTcsi CTpouTenbHas PYyHKIUS OCIKOB?

14. Kakue opraHesuibl SBJISIFOTCA UCTOUHUKOM ATD?

15. YkaxuTte ry1aBHble PYHKIIMH SIApA B KIETKE.

16. Uto siBNIsIeTCsl €IMHULIEN T€HETUYECKOTO KOJ1a?




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

Memoouueckue ykazaHus K 8bINOJHEHUI0: BBITIOIHIETCA MUCbMEHHO 10
BapuaHTaM. Bpems BbinosiHeHus 35 MUHYT. 3aaaHus | BapuaHTa:
1,2,3,4,6,7,8,9,10,14; 3ananus 2 Bapuanta: 1,3,5,7,11,12,13,15,16,17

Tema. 3auwguma okpyxcarouieii cpedvl om 3a2pPA3HEHUIL.

Dopma npogedeHus — npakmuyeckoe 3aHamue (Ouoakxmuveckas uspa —
paboma 6 ManvblX 2pynnax).

JAnpakTuyeckasi urpa
«IKOJOTHYeCKOE NIPOCKTUPOBAHUE »
(urpoBoe NPpOEKTHPOBAHUE)
IIpensiaraembie 00CTOATENbCTBA (MPEALICTOPHUS)

JKOJIOrHYeCcKoe NMPOCKTHUPOBAHUE — 3TO KOMIUIEKC MNPAKTUYECKUX U
TEOPETUYECKHUX MEPOIPHUSITUH, HaIMpaBJIECHHBIX Ha pa3paboTKy
JKOJIOTMYECKUX  MPOEKTOB U  MX  JaJbHEWINEE  COrJJacOBAHUE B
MPUPOJIOOXPAHHBIX OpraHax C IEJIbl0 MOUCKAa OallaHca MEXAY YCHEUIHbIM
(YHKIIMOHUPOBAHUEM OPTaHU3AIMH U 3aIUTON OKPYKaIOLIEl MPUPOIBIL.

BoccTaHOBUTE ~ 3KOCHUCTEMBI, MMOBPEKICHHbBIC B pe3yabTare
NEATENbHOCTA YEJIOBEKAa — 3arpsA3HECHUs Wiu Apyrue HapyumeHusd. Co3naTh
HOBBIE PKOCHUCTEMBI, KOTOpPbIE OYIyT UMETh 3HAUEHUE U JIJIsl YEIOBEYECTBA U
JUISL 3KOJIOTUH — BOT LIEJIM YKOJIOTUYECKOTO MPOCKTUPOBAHUS.

Iopsinok npoBeaeHust
U MOCTAHOBKA 32124 YYACTHUKAM JUJAKTHYECKOI UTPBI

Beeoenue 6  uepy. llpencraButenu  pa3HbIX ~ MYHUIUOAIbHBIX
OpraHu3aIui BCTPEUYAIOTCA C TPAXIAHCKUMU HE3aBUCHUMBIMU OPraHU3ALMSIMU
M0 OXpaHe MPUPOABI IJII OTYETAa O NPOJIeIaHHOW paboTe MO BOmpocam
skojorun. llenb coBelmlaHusi — COBMECTHBIMU YCHIMSIMU pa3paboTaTh
CTPaTErMI0 TMOBEACHUS YEJIOBEUECTBA IO SKOJIOTMYECKHM  BOIPOCAM.
CHMXEHHS SKOJIOTUYECKOTO PUCKA M HATPY30K Ha MPUPOAY.

Kaxnmas neneranus AOMXKHA TMPEICTaBUTh MPOEKT, B KOTOPOM OYyIyT
OTPa)KEHbI MPEJJI0KEHUSI MO YIYUIICHUIO 3KOJOTHYECKOM OOCTaHOBKH IO
BHIOpDAaHHOMY WUMH HAINpaBlICHUIO, OOBACHUTH UX BAXXHOCTh UX MPOEKTA U



W
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3Ha4YeHUE ISl MpUpOJbl. [IpOeKThl JOJKHBI BKIIOYATh B ce€0sl HECKOIBKO
MIYHKTOB, KOTOPBIE BEIHOCSATCS Ha 00CYyX AeHUE (BBIACISIETCS 5 MUHYT).

Hauano uepwi. MansiMu rpynnaMu pe0sara pa3padaTblBalOT CTPATETUIO
paboThl, COCTaBIAKOT MpoeKkThl. I[IpeacTaButenu  NPUPOTOOXPAHHBIX
OpraHu3aluii MPUHUMAIOT MPOEKTHI, BHOCAT KOPPEKTHUBBLI MO TPEOOBAHUIO,
IUISL TOCTH)KEHUSL HAWJTYUIIIEeTO pe3yJibTaTa.

[IpencraBneHue CBOMX IMPOEKTOB HE JIOJKHO MPEBBIMIATH 5-7 MHUHYT.
Jlaniee naeTcs BO3MOXKHOCTD 3aJ1aBaTh BOIPOCHI, BHOCUTH JOTIOJTHEHUS.

Ilo oxoHuyaHuu BI)ICTYHJ'ICHI/If/’I, IpylIibl  3al0UTHUKOB  IMMPHPOJbI
npcajiararoT O6’I>CI[I/IHI/ITB NpCaAJIOKCHHBIC IIPOCKTBI B OJHWH H pa3pa60TaTL
CTPAaTCruro, BKIIIOYMB B HCC CAMbIC BAXKHBIC ACIICKTBI KaXXA0I'0 IIPOCKTA.

Komney uepvi.  WTorom  «BCTpeuW»  CTAaHOBUTCS  IPOEKT IO
HKOJIOTUYECKON Oe30macHOCTH HAceNeHUs M COXpaHeHHIo mnpupoasl. Ha
aHanu3 u oocyxaenue 10 MUHYT.

Bonpocwol u 3a0anus ons camocmosamenvrol pabomeol

Jlenerauus, OT OpraHu3anyu, OCYIIECTBISAIOIIEH KOHTPOIb 3a
MIPOMBIIUIEHHBIMUA OTXOIAMH.

. Jleneramusi opraHu3anuii Mo KOHTPOJIKO HaJl YPOBHEM aBTOMOOMIBHBIX

BBIXJIOIOB.
Jlenerarusi opranu3anuii, KOHTPOIUPYIOMIUX paJUallMOHHBIA QOH.
Jlenerarusi, opranu3aluii KOHTPOIUPYIONIUX YPOBEHb BUOPAIIUU U IITyMa.

. Jleneranus opraHu3zanuuid OCyIIECTBISIONIMX KOHTPOIb HAaJ 3arPSI3HEHUEM

BO/IBI.

Jeneranuyst opraHu3amuii, OTBEUYAIOIINX 32 03€JICHEHUE HACEIICHHBIX
ITYHKTOB.

Ilpeocmasumenu aomunHucmpayuu no dKOJI02UYECKUM BONPOCAM.
Ilpeocmasumenu npupooooxparnvix opeanuzayuti — I punnuc, POCHII,
bennona, Hnuyuamusa Xapmuu 3emau u op.

I'pasicoane - akmugucmol — 3aUWUMHUKU NPUPOODL.

3. ®oHJ OLIECHOYHBIX CPEACTB MPOMEKYTOYHOH aTTeCTAUN
B Il cemectpe B COOTBETCTBMM C Yy4Yy€OHBIM IUIAHOM  IPOBOAUTCS
nudpepeHIMPOBAHHBIA 3a4eT, KOTOPBIM MpoxoauTcs B (opMe YyCTHOTO

3a4cTa.

TumnoBoe 3ajaHue 1Js NMPOMEKYTOYHOTO KOHTPOJIA



Tema: JlocTHXKeHHUSI €CTECTBO3ZHAHUS
Dopma KOHmMpPOsL — YCMHbIU 3a4em
Bonpocsl
Bonpocwl u 3a0anus ons ougpgepenyuposannozo 3auema

1. [Ipeamer u 00bekT ecTecTBO3Hanus. CyniHoCcTh MeToa Jlekapra.

2. CUCTEMHOCTh B HAYKE€: MPUHLIUIBI U KATETOPUH.

3. Joxaxure, 4TO KJIETKA CTPYKTypHasi U (PYHKIMOHATbHAS €TUHUIIA HKUBBIX
OpraHU3MOB.

4. TloyueMy OJTHUM M3 HEOOXOJIUMBIX YCIOBHM MPOpPACTAHUS CEMSH SIBIISIETCS
HAIMYUE BOABI?

5. Kakoii mporiecc Ha3bIBaIoT:

Permukanueit JIHK - ; Tpanckpunuuen - ; TpaHcisuuen - .

6. O0wsacaute 3anuck: HHK *»PHK Genoxk.

7. Pazmenure Ha [ABe TpyNNbl: a) OHOMOIUMEPHI, ©O) OpraHUYECKHE
HEOOJIbIINE MOJIEKYJIbI — .

MpOCThIe caxapa, OEeJIKH, YIIEBOAbl, HYKIECUHOBBIE KHUCIOTHI, TOPMOHBI,
MUTMEHTHI, AMUHOKHUCIIOTHI, HYKJICOTHU/I.

8. YkaxuTe riaBHble PYHKIIUHU SIIpA B KIETKE.

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

10. KpyroBopoT BEHIECTB U MPEBPALIECHUE SHEPTUU B IKOCUCTEMAX.

1. CBsi3b  MEXAYy CTPOCHHMEM DJIEKTPOHHOM O0OOJIOYKH aTtomMa H
XUMUYECKUMU CBOMCTBAMHU 3JIEMEHTA.

12. Knaccudukanus HeOpraHU4eCKUX COeTMHEHUMN.

13. Meranmnsi.

14. CmuiaBel U UX 3HaAYECHUE

15. Koppo3us meTaios, 3aliuTa OT KOPPO3UU.

16. Hemetasuel.

17. Knaccudukanus opraHu4ecKuX COeIUHEHUIM.

18. Kucnmopomocoaepkamue opraHMYecKue COeIMHEHUE, KiacCUu(pUKaIius,
3HAYaHHUE.

19. IlpupoaHbIE UCTOYHUKHU YTIIEBOAOPOJIOB. [[puMeHeHne yriaeBonopoaoB B
OpraHUYeCKOM CUHTE3E.

20. Xumunueckue coenuHenust B ObITy. [IpaBumiia Ge3omacHoil pabGoThl coO
cpeacTBaMu OBITOBOM XHMHUH.

Kom6Ounamuu: 1-20, 2-19, 3-18, 4-17, 5-16, 6-11, 7-15, 8-14, 9-13, 10-12,
KaXJIOMYy OWJIeTy 100aBisieTCsl TECTOBOE 3a/laHue TI0 (PU3HKE.

Onucanmue KpUTEPpHUEB " noxkasareJeii OIICHUBAHUHA OCHOBHBIX yqeﬁﬂmx
pe3yJabTaTOB:

OTCKYH_II/If/’I KOHTPOJIb YCIICBACMOCTHU — COCTABJICHHUC KOHCIICKTOB Pa3JIMYHBIX
BHUOOB (TCKCTI)I, IIJTaHBI-KOHCIICKThI, KJ'IaCTCpBI), OTBCTBI Ha BOIIPOCHI,



BBITIOJIHEHUE 3aJlaHuM, MpEACTaBICHUE MPE3EHTAU HAyYHOrO COOOIICHUSs,
y4acTHE B UCKYCCUU, UTPOBOM MOJIETUPOBAHUU (TUJAKTUUECKUE UTPHI);

o IPOMEKYTOUYHBIN KOHTPOJb — KOHTPOJIbHBIN ypOK U nu(dhepeHIInpOBaHHBII
3a4eT - OOCYXKJEHHE TMPOOJEMHBIX BOMPOCOB, 3alllUTa M apryMEHTalus
COOCTBEHHOM TOYKU 3PEHUS;

KpnTeplm H IMMoKa3aTe/JIM OICHUBAHHUA OCHOBHbBIX y‘l@ﬁHbIX pe3yJabTaToB

OCHOBHbLE Kpumepuu oyeHKu OYeHKa
yuebOHbvle
pe3yibmamaoi (5-
bannvuas
wKana
OYeHKU)
YCTHBIN OTBET, yMEHHUE TPaMOTHO ONEPUPOBATH MOHATUHHO- - 1 6amn
yJyactue B KaTeropuajibHbIM alnapaToM U3y4aeMoi TeMbI;
TMCKYCCHH
yMEHHUE YeTKO (popMyarpoBaTh Mpodiemy, -1 6amt
JI0Ka3aTeIbHO apryMEHTUPOBATh BBIABUTaEeMbIE
TE3HUCHI;
YMEHHE MPOBOAUTH MEKUCIUIUIMHAPHBIE CBS3H, - 1 6amn
CBSI3bIBasi TECOPETUUYECKHE MOJIOKEHHS TOKIIA/1a C
COBPEMEHHOM KU3HBIO; -1 6amn
yYMEHHUE I'PAMOTHO COCTABUTH JIOKIIA],
COOOIIEHNE U BBICTYIATh C COOOIIEHUEM;
- 1 6ann
BJIa/ICHHE HAaBBIKAMH CaMOCTOSATEIbHONW paboThI ¢
OCHOBHOM, JIOTIOJIHUTEIBLHOM JINTEPATYPOH,
HNHTtepHer-pecypcamu;
- 1 6amn
YMEHHE 33/1aBaTh KOPPEKTHBIE BOMIPOCHI 110 TEME
CEeMMHapa, a TAaKXKe OTBEYaTh Ha BOIIPOCHI
COKYPCHHUKOB H IPEToIaBaTes;
- 1 6ann
YMEHUE aHAIM3UPOBATh HAy4YHbIE TPUMEPHI U
(baxThl B X B3aUMOOOYCIIOBIEHHOCTH U
B3aMMOCBSI3H;
BBIIIOJIHEHHOE yMEHHUE YeTKO (popMyarpoBaTh Mpodiemy, - 1 6ann
3aJjaHne JI0Ka3aTeIbHO apryMEHTUPOBATH BBIABUTaEMbIE
(mpakTHueckas TE3UCHI;
pabota)
YMEHHUE MPOBOAUTH MEKIUCIUIUIMHAPHBIE CBS3H, - 1 6amn
CBSI3bIBasi TECOPETHUYECKHE MOJIOKEHHSI IOKIIA/1a C
COBPEMEHHOM JKU3HBIO;
BIIJICHUE COBPEMEHHBIMU MH(POPMAITHOHHBIMH - 1 6amn

(MynbTUMEIMHHBIMH ) TEXHOJIOTHAMU NIPU
MIOATOTOBKE K BBICTYIUJICHUIO (CIaiabl,




MPE3CHTALINH, BUACOMATEPUAIIBI);

BIIA/ICHUE HABBIKAMU CAMOCTOSTEIILHOW pabOThI C - 1 Oayn
OCHOBHOM, IOTIOJIHUTEIBHOM JINTEPATYPOH,
WuTepHeT-pecypcamu; - 1 6ann
YMEHHUE BECTHU JUAJIOT Ha MOCTABJICHHbIE TEMBI; - 1 6amn
BJIAJICHUE HABbIKAMU MHULIMATUBHOW, HAYYHOU U
TBOPYECKH OPUEHTUPOBAHHON pabOTHI B TPYIIIIE;
- 1 6amn
YMEHHUE HUCI0JIb30BATh 3HAHUS O KYJIbTOBOM
crnienn(uKe pa3HbIX PEIUTUI B UTPOBOM
MO/ICJTMPOBAHUM;
IpeJCTaBICHUE Ka4eCcTBO BCTYIMTEIBHOM YacTH AOKJIaa - 1 6amn
Mpe3eHTAIHH (MeTo10JIOTHYECKOE HATIOJTHEHNUE TEMBI,
HAy4YHOTO CTPYKTypHas M co/iepKaTeNbHasi KOMIOHEHTA);
cooOreHust/
JoKJ1aza KaueCTBO OCHOBHOM 4acTu (YpOBEHb - 1 6ann
npoOIeMaTUKH, U3JI0KEHHE OCHOBHBIX
II0JIOKEHUI N3y4aeMOM TEMBI);
- 1 6amn
Ka4eCTBO 3aKJIIOUUTENILHON 4acTH (BBIBO/IBI,
aHAJINTUKA); - 1 6amn
yOeIUTENIbHOCTD, T0KA3aTEIIbHOCTD J0KIA/Ia; - 1 6am1
yMeHHue 00CyXIaTh JOKIIaa (Xopollee BlIaJeHue
MaTepHalioM, YMEHHE OTBEYaTh Ha BOIIPOCHI,
BECTH JIMAJIOTHYECKOE OOIICHHE);
COCTaBJIECHUE BCECTOPOHHEE OCBELICHUE BHIOPAaHHOMN /ISt - 1 6ann
KOHCIIEKTOB KOHCIIEKTa TEMBI;
pa3IMYHbIX - 1 6ann
BUJIOB (TEKCTHI, paboTa ¢ uratamu (puKcanus u
IIJIaHBI- UHTEpIIpETALNS); - 1 6ann
KOHCIICKTHI,
KJIaCTEpHI U paboTa ¢ KITI0UeBBIMU PEIIOKEHUSIMHU, PpazaMu
mp.) (pukcamus u aHanus);
- 1 6amn
AHATTUTHYECKHUI pa300p KOHCIIEKTA;
- 1 6ann

YMEHHE BBICTPOUTH JIOTHYECKU CTPOHHYIO
KOMITO3HUITHIO, YTOOBI KOHCTIEKT 00pet
3aKOHYEHHYIO (hopMmYy;

KpnTeplm OncHuBaHUuA OTBETa




Kpumepuu oyenusanus

Oyenka

I'PaMOTHO MCIOJIb30BaHA HAYYHAs! TEPMHUHOJIOTUS;
4eTKO copMyIupoBaHa nmpodiemMa, 1oKa3zaTeaIbHO
apryMEHTHPOBAHBI BbIIBUTAEMbIE TE3UCHI;
yKa3aHbl OCHOBHbIE TOUKH 3PEHUS, TIPUHSATHIC B
HAy4YHOH JINTepaType MO pacCMaTpUBaAEMOMY
BOTIPOCY;

apryMEHTHPOBaHA COOCTBEHHAs MO3UIHS UITH
TOYKa 3peHHs, 0003HaYEeHbI HanboJee 3HaUNMBbIE B
JaHHOM 007aCcTH HAYYHO-UCCIIEI0BATEILCKUE
poOIEMBI.

5 «oTAMYHO»

MPUMEHSETCS HayYHasi TEPMUHOJIOTHS, HO TIPU
STOM JIOMYyIIIeHa OIIMOKa MIIM HETOUYHOCTh B
OTIpeNIeNICHUSX, TIOHATHSIX;

npobiema chopMyIHpOBaHa, B LIEJIOM
JI0Ka3aTeIbHO apryMEHTHUPOBAHbBI BbIIBUTaEMbIE
TE3HUCHI;

UMEIOTCS HEAOCTATKH B apryMEHTAIUH, OIYIICHBI
(baxTHUECKHE UM TEPMUHOJIOTHIECKUE
HETOYHOCTH, KOTOPBIE HE HOCST CYIIECTBEHHOTO
XapaxkTepa;

BBICKa3aHO MPECTaBICHNUE O BO3MOXHBIX HAyYHO-
HCCIIEI0BATENILCKUX POoOIeMax B JaHHOU
obuactu.

4 «xopomo»

HA3BAHBI U OHpe,Z[eJIeHBI JINIIb HeKOTOpre
OCHOBAHUSI, TIPU3HAKH, XaPaAKTCPUCTUKH
paccMaTpuBaeMoii PoOJIEMBI;

,Z[OHYH_ICHBI CYH_ICCTBCHHBIC TepMI/IHOHOFI/I‘IeCKI/IC
HETOYHOCTH;

COOCTBEHHAs TOUKA 3PEHHSI HE TIPE/ICTABIICHA,;

HE BBICKA3aHO MPECTABICHHE O BO3BMOKHBIX
Hay‘IHO-I/ICCJIe,Z[OBaTeJIBCKI/IX HpOGHeMaX B ,Z[aHHOﬁ
o0OmacTu.

3 «YAOBJICTBOPUTECJIbHO»

OTMEYAETCsl OTCYTCTBUE 3HAHUS TEPMHUHOJIOTHH,
Hay4YHBIX OCHOBaHUM, IPU3HAKOB, XapaKTEPUCTUK
paccMaTpuBaeMoi poOIeMBbI;

HE MpeIcTaBIeHa cCOOCTBEHHAs TOUKA 3PEHUS IO
JAHHOMY BOIIPOCY.

2
«HEYIOBJIETBOPUTECJIBbHO»




[Ipunoxenune

OCOBEHHOCTH PEAJIM3ALIMY YYEBHOM JUCHMITJIMHBI IS
WHBAJIMJIOB
U JUL C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI

Oco0eHHOCTH OPraHU3aANuM Y4eOHOr0 Mpouecca AJs 00y4arouuxcs
U3 YUCJIA MHBAJIMIO0B U JIUI[ C OTPAHHYEHHBIMHU BO3MOKHOCTIMU
310POBbS

B ocBoenun yuebnoi aucummiuael OJl. 01.04. EcrectBo3HaHue
WHBAIMIAMH W JIMOAMH C OrPAHUYEHHBIMH BO3MOXXHOCTSAMH 340POBbS
npenycMarpuBaeTcsl HMHAMBHIyanbHas paOora. llog wuHauMBHOYyanbHOU
pabotoil nogpasymeBaeTcst ABe (OPMbI B3aUMOIEHUCTBUS C MPETNOAABATEIEM:
UHAUBUAYyallbHAs ydeOHas paboTa — KOHCYNbTallUH, T.€. JOMOJHHUTEIbHOE
pa3bsCHEHHE Y4eOHOro Marepuajna U yDIyOJeHHOE H3ydeHHE MaTrepuana ¢
TeMHU 00y4aroUIMMUCS, KOTOPbIE B 3TOM 3aMHTEPECOBAHbI, U UHAUBUAYaJIbHAS
BOCIIUTaTeNnbHass paborta. MHAMBUAYadbHbIE KOHCYABTALMM IO MPEAMETY
ABIIAETCS  BaXXHBIM  (PAKTOpOM, CHOCOOCTBYIOUIMM  HMHIWBHUAYAJIU3aLUH
oOyyeHusT M  YCTAHOBJEHUIO  BOCHUTATEIIBHOIO  KOHTAaKTa  MEXIY
npernogaBaresieM M OOydyarollUMCS HWHBAJUAOM MM OOyYarolIMMCS C
OTpaHWYEHHBIMH BO3MOKHOCTSIMU 310POBBSI.

Opranuzanus caMoCTOATEIbHOH PA00THI 00YYAIOIIMXCH M3 YHUCIA
MHBAJIHJI0B
U JIMI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

YyeOHO-MeTOUYECKUE Marepuaibl IS CaMOCTOSITEIbHOM paboThI
oOydaronuxcsi W3 4YUClIa UWHBAJIUJIOB M JIMIl C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIOCTABISAIOTCS B (hopMax, aJanTUPOBAHHBIX K
OTPAaHUYEHUSM UX 30POBbsI M BOCIIPUATHS UH(OPMAIIUU:

JI1st 1 ¢ HapyUIeHUsSMU 3PEHUS :

— B Me4aTHOW (hopMe YBEIHMUECHHBIM HIPUPTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

— B opMe aynunodaiina,

— B IeyaTHOU popme Ha si3bike bpaiins.

JI1st U1 ¢ HapyUIEHUAMU CITyXa:

— B mie4aTHou opme,



— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUJIst TUTT ¢ HApYIICHUSIMU OTIOPHO-JIBUTATEIFHOTO armapara:

— B mie4aTHoM opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

— B popMme aynuodaiina.

JlaHHBIN TIepedYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT

KOHTHUHTE€HTa 00y4aronuuxcsl.

Onucanne MaTepuaJibLHO-TEXHUYECKOI 0a3bl I OCyIeCTBJIEHUS
00pa3oBaTeJbHOI0
npouecca no JUCHUILIMHE 00y4aloIMXCH U3 YUCJIA HHBAJIWI0B U JIUII
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OcBoenue JUCHUITIINHBI (MO,HYJ'IH) HHBaJIUJAaMHM MW JIUOAMH C
OI'paHUYCHHBIMH BO3MOXHOCTAMH 340pPOBbA OCYHICCTBIIACTCA C
HCIIOJIb30BAHHUEM CPCACTB O6y‘—I€HI/IH O6I_HCFO H CIICIHAJIBHOI'O HAa3HAYCHUA !

— JIeKIMOHHAasg ayJIuTopus — MYJIbTUMEIUHHOE 000pyIOBaHUE,
MOOWMJIBHBIN paguoKiace (s CTyI€HTOB C HapyLIEHUAMHU CIIyXa); UCTOUHUKU
IIATaHUS I UHAUBUYaIbHBIX TEXHUUECKUX CPEJICTB;

— ydeOHasi aynauTOpus [JJs MPAKTUYECKUX 3aHSATUM (CEMUHApPOB) —
MYJIbTUMEIUHHOE 000pyI0BaHHEe, MOOUJIBHBIN pajloKiIace (s CTYAEHTOB C
HapyUIEHUSIMH CITyXa);

— yueOHasi ayJuTOpHs IJII CaAMOCTOATENIbHON paboThl — CTaHAApTHbHIC
paboure MecTa ¢ TMEepPCOHAIbHBIMU KOMIIbIOTEpaMU; paboyee MeCcTo ¢
MEPCOHAIIBHBIM ~ KOMIBIOTEPOM, € MNPOrpaMMON 3KPaHHOrO JIOCTYyMa,
MpOrpaMMOM 3KPAHHOTO YyBEIMYEHUS U OpallIeBCKUM JHCIUIEeM ISt
CTYAEHTOB C HAPYIIECHUAMU 3PEHUS.

B xaxnoit aymutopuu, rAe oOydarOTCSd WHBaIUIbl W JIMIA C
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 310POBb, IIPEYCMOTPEHO
COOTBETCTBYIOIIEE KOJIMYECTBO MECT [Jii OOydYallIUuXcsi C y4eTOM
OTPAaHUYECHUN UX 310POBBS.

B yueOnbie aymuTopumn obecrieueH OecTpensiTCTBEHHBIA JOCTYI ISt
oOyJaromuxcs  HUHBAIUMAOB M OOydarolmUXcsi €  OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3J0OPOBBS.



HepequL CIICHHUAJIBbHBIX TCXHHUYCCKHX CPCACTB O6y‘I€HI/I$I JJIA
HMHBAJIMAOB MW JIMIO C OI'PaHMYCHHBIMK  BO3MOXKHOCTAMH  340POBbBA,
HMCIOIIUXCA B MHCTUTYTC!

— TudnorexHuyeckass ayautopusi: TUQPIOTEXHUUYECKUE CPEACTBA:
OpaillieBCKUM KOMIIBIOTEP C JUCIJIEEM M HPUHTEPOM, TUPIOKOMIUIEKC
«Yuraromas MaiivHa», TEJIEBU3MOHHOE YBEIWYUBAIOUIEE YCTPOMCTBO,
TU(IOMArHUTONBI KAacCETHbIE U UUGPPOBBIE AUKTODOHBI, CHEIUATBHOE
MporpaMMHOE OOECIieueHHe: mporpaMma pedeBoit HaBuramuu JAWS,
peYEBbIE CUHTE3aTOPbI («TOBOPSIIAS MBIIIbY ), SKPAHHBIE JTYTIHL.

—  Cyppotexnuueckass  ayautopus:  paguokiacc — «Coner-Py,
IpOrpaMMHUpPYEMBbIE CIyXOBBIE anmaparbl WHIWBUIYaTbHOTO TOIB30BAHUS C
YCTPOMCTBOM 3aJjaHusl pexuMa paboThl Ha KOMITBIOTEpE, WHTEPaKTHBHAS
nocka ActiveBoard ¢ cuctemoll rosocoBaHusi, aKyCTUYECKHM YCHIUTENb U
KOJIOHKH, MYJTbTUMEIUUHBIN TPOESKTOP, TEIEBU30pP, BUACOMATHUTO(OH.

Hpoueuypa OLlCHMBaHUA pPE3yJabTaTOB oﬁyquml HHBAJHUIA0B U JINI
C OrpaHNYCHHBIMH BO3MOKHOCTHAMUA 310POBbA

[Ipu npoBeaeHUM NpoLEAYPHl OLEHUBAHUS PE3YJIbTaTOB OOYUECHUS
WHBAJIMUJIOB W JIUIl C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU  370POBbs
npeaycMaTpuBaeTcsl  BO3MOXHOCTh  BbIOOpa  oOydaromiuMmcsi — croco0a
MPOXOXKACHUSI  MPOMEXKYTOUHOM  aTTecTtauuu  (MUCBMEHHO,  YCTHO),
YBEIIMYEHUE BpPEMEHUM Ha TMOATOTOBKY oOOydYaromerocss K OTBETY Ha
MPOMEXKYTOUYHOM aTTecTaluu He Oosiee 1 yaca, UCMONIB30BaHHE TEXHUUECKUX
CpPEACTB, HEOOXOJIUMBIX KM B CBA3U C UX HHJIUBUAYAIbHBIMU
O0COOEHHOCTSMM.

[Iponienypa oueHHBaHUS PE3yabTATOB OOYUEHHS] WHBAJIHMAOB M JIMI] C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 310POBBS o JTUCUUTUTHE
MpEeyCMAaTPUBAET MPEIOCTABIECHUE uHpopMaru B dbopmax,
aJlaniTHPOBAHHBIX K OTPAHUUYEHUSIM UX 3/I0POBBSI U BOCTIPUSITUS HHPOpMALINU:

JI1st U1 ¢ HapYLIEHUSIMU 3PEHHUSL:

— B Ie4aTHOU (popMe yBEIMUECHHBIM HIPUDTOM,
— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B popMme aynuodaiina,

— B neyatHoi popme Ha si3bike bpaiins.



JIJIst AT ¢ HAPYIIICHUSIMU CITyXa:

— B mmeyaTHOM (popme,

— B (hopMe IIEKTPOHHOTO IOKYMEHTA.

JIJtst Ut ¢ HApYIIIEHUSIMU OTIOPHO-JIBUTATEIHLHOTO aIiapara;
— B meyaTHOM (popme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opMme aynuodaiina.

JlaHHBIN MepedYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT
KOHTUHT€HTa 00 y4aroluXcs.

[Ipn mpoBeneHWM MPOIEAYPHI OICHUBAHUSA PE3YJIbTATOB OOYYCHHSI
WHBAJTUAOB W JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS IO
TUCITUTUTHHE 00ECTICYMBACTCSl BBITIOJHEHUE CICAYIONUX TOTMOJHUTEIHHBIX
TpeOOBaHMII B  3aBHCHUMOCTH OT HWHIWBHIYAIBHBIX  OCOOCHHOCTEH
oOyyJarommxcs:

a) MHCTPYKLIMS M0 MNOPSAKY MPOBEAEHUS NPOUEAYpPhl OIEHUBAHUSA
MpeJoCTaBIsIeTCd B JOCTYymHOM (opme (yCTHO, B MHChbMEHHOU (opme, B
NMCBMEHHON (opMe Ha s3blke bpaiins, yCTHO € HMCHOJB30BaHUEM YCIYT
CYypIOTIEPEBOTUMKA );

0) noctynHas (opma NpeIoCTaBlIeHUs 3aJaHUil OLICHOYHBIX CPEACTB (B
neyaTHOM (opMme, B meyaTHOM popMe yBEeTUUYEHHBIM MIPUPTOM, B NEUATHOU
dbopme mpudrom bpaitns, B popMe 3IEKTPOHHOTO JOKYMEHTA, 3aJaHUs
3aUUTHIBAIOTCSI ACCUCTEHTOM, 3aJIaHMs MIPEJOCTABISIOTCS ¢ MCIOJIb30BAHUEM
CypIomnepeBoja);

B) JoctynHas ¢opMma MpPeNoCTaBICHUST OTBETOB HA  3aJlaHUs
(mucekMeHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, MUCHMEHHO Ha
a3bIke bpaiins, ¢ HCIOIb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

[Ipu HeoOxoaumocTH 11  OOy4YalOIIMXCA C  OrpaHUYCHHBIMH
BO3MOXHOCTSIMM ~ 3/I0POBbSl M HMHBaJUIOB INpOLEIypa  OLEHUBaHUS
pe3yJbTaTOB OOYYEHHS MO JUCUUIUIMHE MOXET IMPOBOAUTHCS B HECKOJBKO
ATAIOB.



[IpoBenenue mpolenypsl  OIEHHUBAHUS  PE3YJIbTATOB  OOyUEHUS
VHBAJIUJOB U JIMI C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBbS IOITYCKAETCS
C MCTOJIb30BaHUEM JTUCTAHIITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.



