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Pabouass mporpamma y4eOHOW auCHUIUIMHBI «EcTecTBO3HAHWE» TpeaHa3HAYCHA IS
U3YYEHUS €CTECTBO3HaHUsI B MpodecCHOHaNIbHBIX oOpa3oBaTenbHbix opranuzanusax CIIO,
peaM3yIONIMX OCHOBHYIO MPOQeCcCHOHANBHYIO oOpa3oBatenbHyto mporpammy CIIO (OITOIT
CIIO) na 6a3e 0CHOBHOTO 00IIeT0 00pa30BaHUs MPHU MOATOTOBKE CHEIUAINCTOB CPEIHEr0 3BEHA
yIiyOJICHHON MOATOTOBKH.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOmiero oopa3oBaHus,
NPEIBSIBISEMBIX K CTPYKTYpE, COIACPKAHUIO U pe3yibTaTaM OCBOCHHS Y4eOHOH NUCIUTUTHHBI
«EcrecTBO3HAHUEY.

VYuebnas nucnumianHa «EcrectBoznanue» B pamkax IMIICC3 no cnenmansaoctu 53.02.08
«My3vikanbHoe 386yKoonepamopckoe macmepcnaeoy OTHOCUTCS K yueOnbiM aucuurinHam O/1.01
(O1.01.04.) B mpenenax uzydenus obmieoopazoparensHoro mukia OJ1. 00.

Copaeprxanue nporpamMMmbl «EcTecTBO3HAHME)» HAPABICHO HA JOCTUKEHUE CIEAYIOIINX LIeJICH:

- OCBOEHHE 3HAHUH O COBPEMEHHOM €CTECTBEHHOHAYUYHON KapTUHE MUPaA U METO1ax
€CTECTBEHHBIX HayK; 3HAKOMCTBO ¢ Haubosee BaKHBIMH UJESIMU U IOCTHKEHUSIMU
€CTECTBO3HAHMSI, OKA3aBIIMMHU OIPEACIIAIONICe BIMSIHUE HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

- OBJIQJICHUE YMEHUSIMHU IPUMEHSTD MOJTYYCHHBIC 3HAHUSA JJIs1 OOBSCHEHUS SIBICHHUI
OKPY’KAroIIero MUpa, BOCIPHUATHS HH(POPMALIK €CTECTBEHHOHAYYHOTO U MPO(PECCHOHATBHO
3HAYMMOTO COJIEP>KaHUSI; pa3BUTHUE UHTEIJUICKTYaJbHBIX, TBOPYECKUX CITIOCOOHOCTEN U
KPUTHYECKOTO MBIIICHUS B XOJI€ TPOBEICHUS IPOCTEUIINX HCCIIEAOBAHUM, aHAIN3a
SIBIICHHI,

BOCHPUATUS U UHTEPIIPETALUU €CTECTBEHHOHAYYHOU HH(OpMALINK;

- BOCIIUTaHUE YOEXJIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHHOM MIPUPOIBI U UCTIOJIH30BAHUS
JIOCTH>KEHUI €CTECTBEHHBIX HAayK JUIsl pa3BUTHS LIMBUIIM3ALMU U TTOBBIIICHHUS Ka4yeCTBa
JKU3HH;

- IPUMEHEHHE €CTECTBEHHOHAYUHBIX 3HAaHUN B TPO(ECCUOHATLHOM e TENbHOCTH U
MOBCETHEBHOM KU3HHU ISl 00ecreueHus: 0€30MaCHOCTH KU3HEEATEIbHOCTH; TPAMOTHOTO
MCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 3/10POBbS, OKPYXKarolen
Cpebl.

Y4eOHas IMCHHMIIJIMHA HANPaBJeHa Ha (popMupoBaHue 0011eil KOMIIETCHINH .

OK 10. Ucnonb3oBaTb yMEHUS W 3HaHUA JUCHUIUIMH (eepalbHOr0 TroCyAapCTBEHHOTO
0o0pa30BaTeNbHOTO  CTaHJAApTa CpelHero obmero obpa3oBaHus B  NPo(hecCHOHAIBHOM
JeSTEIIbHOCTH.

B pesyibTare 0CBOCHUSI AUCHMILIMHBI 00y4alOIIMICH N0JKEH YMETh:

- OPUEHTHPOBATHCS B COBPEMEHHBIX HAYYHbIX HOHATHIX U UH(OpMAIUU
€CTECTBEHHOHAYYHOTO CO/IEPKAHNUS;

- paboTaTh ¢ eCTeCTBEHHOHAY4YHOU MH(pOpMalMei: BIaeTh METOAaMHU MTOUCKA,
BBIIACIIATH CMBICJIOBYIO OCHOBY U OLICHUBATb JOCTOBEPHOCTH PIH(bOpMaHI/II/I;

- HCIIOJIb30BaTh €CTECTBEHHOHAYUHbIE 3HAHHSI B TOBCEHEBHOM KU3HU JUIS
oOecrnieueHns 0€30MacCHOCTH KU3HEEATEIIbHOCTH, OXPaHbl 3J0POBbS,
OKpYXKarollel cpelibl, SJHEprocOepeKeH s

B pe3yabTare 0cBOeHUS TUCHMUILINHBI 00y4aIOIIMIACA J0JI2KEH 3HATh:

- OCHOBHBIE HAYKHU O MPUPOJE, UX OOIIHOCTb U OTIUYHS;

- GCTQCTBQHHOHay‘IHBIﬁ METOA ITO3HAHUA U €TI0 COCTABJIAOIIUC, CAMHCTBO 3aKOHOB
npupoasl Bo BeeneHnHoi;

- BBAUMOCBA3b MCKAY HAYUYHBIMU OTKPBITUSAMU U Pa3BUTUCM TCXHUKU U



TEXHOJIOTHH;
- BKJIJ] BEJIMKUX YYEHBIX B ((OPMUPOBAHUH COBPEMEHHOI €CTeCTBEHHOHAYYHON
KapTUHBI MUpa

ConepixaHue y4eOHOH TUCIHUNIHHBI:

1. Paznen | Benenue B nucniuminny «EctecTBo3HAHME
2. Pazpen Il ®uzuka

3. Paznen Il Xumus. O6mmas u Heopranmieckas

4. Pazgen |V buomorns

O0s3aTesqbHAsE Ay IUTOPHAA Y4eOHAsi HAarpy3Ka cTyAeHTa — 72 yaca
Ilepuon usydyenus - 1-3 cemecTpbl
®opmMa NPOMeKYTOYHOI aTTecTauMu — TP PepeHIIMPOBAHHBIN 3a4eT
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PaGouasi mnporpaMma y4eOHOW IUCUMIUIMHBI pa3pabOTaHa Ha OCHOBE
(benepasbHOr0  rocyAapcTBEHHOro  00pa3oBaTeNbHOrO  CTaHaapra [0
CHENMATbHOCTH  CpeHero npoecCHOHAIBLHOrO 00pa3oBaHusl  yriiyOJIeHHOMH
noaroroBku  53.02.08 My3bika/ibHOEe  3BYKOONEPAaTOPCKOE  MacTepeTBO
ykpynHeHHo# rpymmnbl 53.00.00 My3bikajibHOE HCKYCCTBO 001acTH 00pa3oBaHus
HcKyceTBO M KyJabTYpa, yTBEP)KAEHHOTO NpHKa3oM MuHucTepcTBa 00pa3oBaHus
1 Hayku Poccuiickoit @enepauuu ot 13 aBrycra 2014 r. N 997

Opeanuzayus-paspabomuux:
rocyaapcTBeHHoe Oro/DKeTHOE MpodeccHoHanbHOe 00pa3oBaTebHOE yYpekIeHHe
PocroBckoii o6mactu «PocTOBCKUI KOJUIEUK KYJIBTYPbI»

PaGouasi mporpamMma CcOCTaBleHa Ha OCHOBE IIPUMEPHOH  IPOrpaMMbI
obureodpaszoBaresibHOi  yueOHOM  aucuuruinHbl  «EctecTBO3HaHMe» s

HpO(i)eCCI/lOHaﬂbeIX 06pa3OBaTeHbeIX opranmaumﬁ

PekomenaosaHo DezepaibHbIM  rOCYJapCTBEHHbIM ABTOHOMHBIM  YUpekIeHHEM «DeaepaibHblil  MHCTUTYT
passutus obpasoBanus» (PIAY «DHUPO») B KkauecTBe NPUMEPHOH NpOrpaMMmbl JUIS peald3allii OCHOBHOMH
npodeccHoHanbHoii 00pasosatesnbHoil nporpammbl CITO Ha 6a3e 0CHOBHOTO 0011ero 00pa3oBaHus

¢ mosyveHueM cpeaxero obuero obpasosanus Iporokon Ne 3 ot 21 mions 2015 r. PerucTpaunoHHbiii Homep
peuensun 379 ot 23 mions 2015 r. PIAY « DUPO»

Paspabomuyuxk:

FarapHHa Onera AHCKC&HﬂpOBHa, rpernojasaTeiib AUCLHUTUIMHBI €CTECTBO3HAHUE

PaGouasi mporpaMma paccMOTpeHa M O0OCYK/I€Ha Ha 3ace[laHuM MpeJIMETHO-
LIMKJIOBOM KOMHCCHHU 00111e00pa30BaTe/IbHbIX JUCLUIUIMH

[Tporokon Ne 72 0T «_93 » arpece 20 /#r.

[Tpencenarens LK Vaﬂ//— A.1O. YcTunoB

PaGouyas mporpaMma o/100peHa M PEKOMEHJ0BaHa K YTBEPXKICHHUIO pelIeHHEM
MeTo/IMYeCKOro COBETa TOCYAapCTBEHHOTO OMIKETHOro MpodecCHOHAIbHOIO
oOpazoBarenbHOro yupexaeHuss PoctoBckoit obnactu «PocToBCKHMH KOJIEK
KYJIBTYpPbI»

[Tpotokosn Mertoauyeckoro coBeta No & or«do » amece  20/zT.
[IpesceiaTelb METOAMYECKOTO COBETA: 3aMECTUTEIb JIMPEKTOpA 10 METOANYECKOH

pabore Hps A B. Aiinuass
z/
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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYUEBHOM JTUCHUILINHBI
«ECTECTBO3HAHUE»

1.1. O6saacTh NnpUMeHeHHUs MPOrPpaMMbl

PabGouass mnporpamMma y4yeOHOW  AMCHMIUIMHBI  SBJISIETCS  YacTbiO OCHOBHOM
npodeccuoHanbHOM 0Opa3oBaTenbHOM mporpamMmbl B cooTBercTBUU ¢ DI'OC 1o
cenpanbHoctd  CIIO  yrnyOnenHoit  moarotoBku — 53.02.08  My3bikajabHoe
3BYKOONEPATOPCKOE MAacTepcTBO yKpynHeHHOH rpynmbl — 53.00.00 My3bikajabHoOe
HCKYCCTBO o6siactu oOpa3zoBanus MckyccTBO n KyJbTypa

1.2. MecTro MCHUIUIMHBI B CTPYKType OCHOBHOH  INpo(ecCHOHAIBHOH
00pa30BaTe/IbHOM NPOrpaMMbI:

yueOnas nqucnuruirHa OJ1.01.04. B o6meo6pazoBarenbHoM yueoroMm mukie OJ1.00.

1.3. Hean um 3agauym JUCUMIUIMHBI — TPe0OBaHUS K Ppe3yJabTaTaM OCBOCHHUA
AUCHUTLTUHBI:

B pe3yJibTaTe OCBOEHHUsI THCIMIIJIHHBI 00YYAIOLIHICSI T0I7KeH YMETh:

- OPUEHTUPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATUAX U HHPOPMAIUH
€CTECTBEHHOHAYYHOT'O COACPIKAHUS;

- paboTaTh € €CTECTBEHHOHAYYHOI HH(pOpMaIKEi: BlIaJeTh METOJaMH TIOMCKa,
BBIJICJISITH CMBICJIOBYIO OCHOBY U OIICHHBATh JOCTOBEPHOCTH HH(GOPMAIIHH;

- HCIIOJIb30BaTh €CTECTBCHHOHAYYHbBIC 3HAHKSI B IOBCCIHEBHOM KU3HU JIJIS
obecrieyeHus1 6€30MaCHOCTH KU3HEACSITELHOCTH, OXPaHBI 3/I0POBbS,
OKPYIKAFOIIEH Cpe/Ibl, SIHEPTOCOCPSIKCHHS

B pe3yJibTaTe OCBOCHUS AMCUMILINHBI 00YYAKOIIMICA 0JI2KeH 3HATD:

- OCHOBHBIE HAyKH O MPUPOAE, UX OOLUTHOCTH U OTINYHS;

- €CTECTBEHHOHAYYHbI METOJ] TIO3HAHUS U €r0 COCTABJIAIOIINE, €ANHCTBO 3aKOHOB
Ipupo/sl BO BeeneHnnoi;

- B3aMMOCBSI3b MEXY HaAYYHBIMHU OTKPBITUAMH U Pa3BUTUEM TEXHUKU U
TEXHOJIOTHH;

- BKJIJl BETUKUX YYEHBIX B ((OPMHUPOBAHUE COBPEMEHHOMN €CTeCTBEHHOHAYUHOM
KapTUHBI MUpa

Y4eOHasi AMCHUILUINHA HANPABJIeHA HA (POPMHUPOBAHME 001eH KOMIIETCHIIUM:
OK 10. VMcrionp30BaTh YMEHUS W 3HAHUS UCHUIUIMH (eepabHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAApTa CpeaHero odmiero oOpa3oBaHHs B NpodeccHoHaTbHOU
NeSITETLHOCTH

1.4. PekomeHnayemMoe KOJINYECTBO YaCOB HA OCBOEHME NIPOrPAMMBbI IUCHMILINHBI:
MaKCUMaJIbHOM yueOHO! Harpy3ku odydvaromerocs 99 4acoB, B TOM YHUCIIE:
00s13aTeNTbHON ayIUTOPHOM yueOHOM Harpy3Ku obyuaromierocs /2 Jaca;
CaMOCTOSITEILHOUN paboThI 00y4aromierocs 27 4acoB



2. CTPYKTYPA U COJAEPKAHUE YYEBHOU JUCIIUTILIMHBI

2.1. O0beM yueOHOM QUCHMILUIMHBI M BHABI Y4e0OHOH padoThI

Buna yuyeo6Hoii padoThl Oovem uacoe
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 99
O0s13aTesibHAst ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 72
CamocrosiTesibHas paboTa o0yuarierocs (Bcero) 27

B TOM 4YHCJIC.

- paboTa ¢ JOMOJIHUTEIbHON JTUTePaTypO;
- IOJITOTOBKA COOOIIEHUH, OKIIaI0B, pedepaToB Mo
TeMaM Kypca;
- COCTaBJICHUE CXEM M TaOJIMIT;
- COCTaBJIEHUE KPOCCBOPIOB;
- mouck uH(opmaiuu B cetu Internet u B cnenuanbHOM IUTEpATypE.
- MOJICJIMPOBAHUE CTPYKTYPhI aTOMOB U MOJICKYJI,
- paboTa co CIpaBOYHBIM MaTEPUATIOM

Hrorosas arrecranus B popme 3auera, 3 cemecmp




2.2. TemaTu4yecKkMid IJIAH U COep:KaHUE Y4eOHO JucUUIVIMHBI «EcTecTBO3HAHME)

HauMeHoBaHue pa3/ie/ioB U Conepxxanue yueOHOro MmaTepuaJia, 001 | Ypos
TEeM caMoCTOsITeIbHAasA paboTa 00y4alIuXcH eM €Hb
4aco | 0CBO
B CeHUS
1 2 3 4
Paznea | 4
BBenenue B ITMCHUILUINHY
«EcTecTBO3HAHME»
Tema 1.1. Coaepxanue y4eOHOro MaTepHuaJia 2
BBenenue B TUCHMILITUHY
«ECTeCTBOZHAHICY. 1. | Beeaenue B gucuumnuny «EctectBo3nanue». Omnpezaenenne EctecTBoO3HaHMS. 1-3
3HAYCHHE SCTECTBO3HAHHNA A «MupoBbl€e 3araJiku» eCTeCTBEHHbIX HayK. OCHOBBI €CTECTBEHHOHAYYHOT'O TIO3HAHUSI.
PO ECCHOHATBHOM TOATOTOBKH EctecTBeHHOHayUHBIE 3aKOHBI TPUPO/IBI.
CamocrosiTesibHAsA padoTa 00y4aKOIIUXCH: 2
CocTtaBieHue caoBaps TEPMUHOB U [IEPCOHATIUH.
CocraBnenue kpoccBopa: «EcTecTBeHHbIE HAyKHU U IN100aIbHBIE TPOOJIEMBI YETIOBEUECTBAY,
«Hay4HO-TeXHUYECKUI MPOTrpecey.
Paspean II 22
Pu3uka
Tema 2.1. Conepxxanue y4eOHOro MaTepHuaJia 2
Mexannka 1. | Kunematuka. Mexannueckoe npuxenue. Cucrema otcuera. TpaekTopusi IBUKEHUS. 1-3

[Iyte. Ilepemenienue. PaBHOMepHOe mpsiMONMHENHHOE ABMXKEHHE. (CKOPOCTb.
OTHOCUTEIBLHOCTh MEXaHUUYECKOTO ABUKEHHUS. 3aKOH CIIOXEHUs ckopocteil. Cpennsis
CKOPOCTh MPU HEPABHOMEPHOM JIBIDKEHUU. MTHOBEHHAs! CKOPOCTh. PaBHOYCKOpEHHOE
npsiMOJIMHEHOE NBUXKeHue. Y ckopenue. CBOOOIHOE MaiIeHue Tell.




Jnaammka. Macca m cuna. B3ammopeilictBue Ten. 3akoHbl auHaMuKd. Cuibl B
npHupoe. 3aKOH BCEMUPHOI'O TATOTEHUS.

3aKOHBI COXpaHEHMs B MeXaHuKe. VIMImynbC Tena. 3aKOH COXpaHEHHs MMITYJIbCa.
PeaktuBHOe nBmxeHue. Mexannueckas pabora. MomHocTs. MexaHuueckast SHepIus.
Kunernueckas sneprus. Kunernueckas sneprus u padota. [loTeHmanbHas sHeprus B
IPaBUTALIMOHHOM I0J1€. 3aKOH COXPAHEHHUS MMOJHON MEXaHUYECKON IHEPTUH.

Tema 2. 2.
OcCHOBBI MOJIEKYJISIPHOM (PU3UKH U
TEPMOJAUHAMUKA

Coaepxxanue yueOHOT0o MaTepHuaJia

1.

MonekynsipHas ¢pusznka. ATOMUCTUYECKAsE TEOpUs CTpoeHMs BemecTBa. Habmonenus
U OIBITHI, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOEHHE BellecTBa. Macchl U
pa3Mepsl MOJIEKYJl. TeruioBoe ABM)KEHHME YacTHUL] BELIECTBA. bpOYHOBCKOE JABMKECHHE.
WNneanpHpiil ra3. Temmeparypa Kak Mepa CpPeIHEM KUHETUYECKOW JHEPIMM YaCTHII.
VYpaBHEHHE COCTOSIHUS HIeanpHOro rasza. Mopenp xuakoctu. IloBepxHOcTHOE
HaTsDKeHUe U cMaunBaHue. Kpucraminyeckue u aMmopQHble BEIIeCTBa.

Tepmonunamuka. BuyTpennss »sHeprus. PaGora u TeminooTnaya Kak CHOCOOBI
W3MEHEHUs BHYTpPEHHEW »HHeprud. [lepBblli 3aKOH TepMOAMHAMMKHU. TeruioBbIe
MAaIIVHbl ¥ UX IPUMEHEHHE.

1-3

Tema 2.3.
OCHOBBI JIEKTPOIMHAMUKH

Conep:xxanue yueOHOro MaTepuaJia

1.

DnekrpocTaTuka. BanmonencTBue 3apsyKeHHBIX TEN. DIEKTPUUECKUN 3apsia. 3aKOH
COXPAHEHHUsI DJIEKTPUUECKOro 3apsaaa. 3akoH KynoHa. DnekTpocTaTuieckoe noje, ero
OCHOBHBIE XapaKTEPUCTHUKU U CBSI3b MEXKIY HUMHU.

[Tocrosunbiil TOK. IlocTostHHBIN »nekTpuueckuid TOoK. Cuila TOKa, HAIpsSKEHUE,
AIEKTPUYECKOE CONMPOTHBICHUE. 3aKOH OMa JIJI y4acTKa AJIEKTPUUYECKOU LIETIH.

MarauTtHoe mnosie. MarHuTtHOe 1oJIE U €ro OCHOBHBIE XapaKTEpUCTUKHU. [lelicTBhe
MarHUTHOTO TIOJISi HA TIPOBOJHHUK C TOKOM. 3aKOH Amrmepa. OJEeKTPOJABUTATENb.
SIBneHre AIEeKTPOMArHUTHON MHAYKITUH.

Tema 2.4.
Konebanus v BOJIHEI

Conep:xkanue yueOHOro MaTepuaJjia

1. Mexanunueckue kosiebanus 1 BoJiHbl. CBOOOAHBIC KosieOanus. [lepuos, yactora u
aMITUTyAa KoJjiebanuii. ['apMoHnueckue kosieOanus. MexaHWYeCKHEe BOJHBI M HX
BUJIbI. 3BYKOBBI€ BOJIHBI. YIIbTPA3BYKOBBIE BOJIHBI. YJIBTPa3BYK M €r0 MCHOJIb30BaHUE
B MEIUIIMHE U TEXHHUKE.

2. DNIeKTpOMAarHuTHEIE KoJeOaHusl U BOIHBL. CBOOOIHBIE JIEKTPOMArHUTHBIC KOJIEOaHUSI.

KonebarenpHbIi KOHTYP. QHGKTpOMaFHHTHOG ITOJIC. aﬂeKTpOMaFHI/ITHBIe BOJIHBI.

10




CKOpOCTB QJICKTPOMATrHUTHBIX BOJIH.

3. | CBeroBsie BosHBI. Pa3BuTne npeacTaBieHuil 0 mpupoje cBeTa. 3aKOHBI OTPAKEHUS
IIPEJIOMIICHUS CBETA.

4. | JIunzel. @opMyiia TOHKOM JTUH3BI.

Tewma 2.5. Conep:xanue yueOHOr0o MaTepuaJia 2 1-3
DneMeHThI KBAaHTOBOU (hU3UKHU 1. | KsaurtoBwie cBoiicTBa cBera. KBanrtoBas rumote3za [lnmanka. dorosnekrpuyeckuit
¢ dexr.
2. | ®usuka atoma. Mogenu ctpoerus aroma. OnwitT Pesepdopna.
3. | ®u3uka aTOMHOTO 5/ipa U 3JIeMeHTapHbIX yacTull. CocTaB U CTPOCHHE aTOMHOTO Spa.
PaguoakTuBHOCTh. PagmoakTHBHBIE W3JIy4EHHS W HMX BO3ACHCTBHME HA JKHUBBIE
OpraHU3MBlI.
Tema 2.6. Conep:kaHue y4eGHOro MaTepuaJia 4 1-3
Bcenennas u ee apomtonus 1. | Ctpoenue u paszputne BceneHnHoil.
2. | [Ipoucxoxnenne COTHEUHOW CUCTEMEI.
CamocrosiTeqbHAsA padoTa 00yYarOIIMXCH: 8
[TonroroBka coobmienuit Ha Temy: «Ilomyuenue u nepegaya 3JIEKTPOIHEPTUNY.
«Pannocs3b u TeneBuaeHue», «Pe3oHaHc u ero npuMeHeHue», « TenaoBblie ABUTaTeNn U
DKOJIOTHSI OKPYKAIOIIEH CPEBI».
[ToaroroBka npe3eHTauuu Ha TeMy «MarauTHoe noje 3eMiIn».
[ToaroroBka npe3eHTannu Ha TeMy «PE30HAaHC U €ro IPUMEHEHHEY.
[TonroroBuTh coobIIEHHE 00 UCTIONB30BAaHUU (PU3HUECKUX CBOMCTB pa3IMYHbIX MaTepUajIOB
B TEXHUKE M OBITY.
Paznen Il 40
Xumus.
OO0umas 1 HeopraHu4ecKas
Tema 3.1. Coaep:kanmne y4eOHOI0 MaTepuaJa 2
OcHOBHBIC OHATHUSI M 3aKOHbI 1. | IIpeamet xumuu. BemiectBo. ATomM. Monekyna. XuUMHUYECKHl 3JIEMEHT U (POPMBI €T0 1-3
XUMHHN cyuectBoBaHus. [IpoCThIE U CIIOKHBIE BELIECTBA.
OTtpakeHrne XMMHUYECKHX CIO’KETOB B IIPOU3BEACHUSX XY0KECTBEHHOH JINTEPATypPhl
U MCKYCCTBa.
Tema 3.2. Coaep:kanue y4eOHOIo MaTepuaa 2
ITeproanyeckuii 3aK0H 1. | Orkpertue Ilepuoamnueckoro 3akoHa. Ilepuomuyeckas cuctemMa XHUMHUYECKHX 1-3
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u Ilepnoanueckas cucrema

XUMHYECKUX  DJIEMEHTOB
Meunpneneena

JLUL.

snemenToB JI.11. MeHnneneena.

3nauenue I[lepuoamnueckoro 3akoHa u llepuoguyeckol CHCTEMBI XHUMHYECKUX
sanementoB .M. MenzaeneeBa njig pa3BUTUS HAYKH U TMOHUMAaHHUS XUMHYECKOMU
kaptunbl Mupa. J[.M. MenneneeB 06 o0pa3oBaHUU U TOCYAapPCTBEHHOMN MOJIUTHKE.

Tema 3.3. Conep:xxanue yueOHOro MaTepuaJia 2
Crpoenmue BerecTsa 1. | KoBasieHTHas cBA3b: HENoJsipHas U nojisipHas. MonHas cBs3b. KaTMOHBI M aHHOHBI. 1-3
Merannnueckas ¢Bsi3b. BonopoiHas cBsi3b.
Tema 3.4. Conep:kanne y4e0HOro MaTepuaJia 4 2-3
Bopna. PactBopsl 1. | Bogna B npupone, ObITy, TEXHHUKE U Ha Ipou3BojacTBe. DHU3MUECKHE U XUMUYECKUE
cBolicTBa Bojbl. OnpecHeHHue BOJIbl. ATperaTHbIE€ COCTOSIHHS BOJABI U €€ MEePEeX0JIbl U3
OJIHOT'O arperaTHOro COCTOSIHUS B APYIOE€.
2. | Xumuueckne peaknud. [loHATHE O XHMHYECKOW peaKkmud. THIBI XUMHUYECKHX
peakiuii. CKOpocTh peakiiuu U GaKkTopbl, OT KOTOPHIX OHA 3aBUCHUT.
Tema 3.5. Conep:xanue yueOHOro MmaTepuaJjia 8
Heoprannueckre coenuHEHUs 1. Knaccudukaims HeopraHu4eCKuX COeTUHEHUM U UX cBOMCTBA. OKCHUIBI, KUCIIOTHI, 1-3
OCHOBaHWUSI, COJIU.
2. | Ilonarue o ruaponuse coineit. Cpelia BOAHBIX paCTBOPOB COJICH: KHCIas, HEHTpabHasl,
nienouHas. Bomopoansiit nokasarens pH pactBopa.
3. | Meramnbl. Ob6mue puznueckne 1 XMMHUYECKIEe CBOWCTBA METAJIIOB.
4. | Hemeranmnsl. OO1iast XxapakTepUCTHKA [VIABHBIX NOJATPYIIIT HEMETAJUIOB Ha IPUMepe
raJIOr€HOB.
Baxneilmne COEIMHEHWS METANIOB U HEMETAUIOB B NPUPOAEC M XO3SMCTBEHHOU
JeATEIIbHOCTH YEJIOBEKA.
MerTanisl ¥ ciiiaBbl Kak Xy/J0K€CTBEHHbIN MaTeprain. CoeIMHEHUsT METaNIOB KaKk
COCTaBHasT 4YacTb CPEACTB H300pa3UTENbHOrO HCKyccTBa. Hemeramnsl U ux
COEJIMHEHUs KaK COCTAaBHAsl YaCTh CPEJICTB U300pa3UTEIbHOTO UCKYCCTBA.
Tema 3.6. Coaepxanue y4eOHOro MaTepHuaJia 10
Oprannyeckue COeMHEHUs 1. OCHOBHBI€ ITOJIOKEHUS TEOPUHU CTPOCHHS OPTAHUYECKUX COECTUHEHHM. MHor006pa3He
opraHnyeckux coequHeHuil. [lonarue nzomepun.
2. | YruneBogoponsl. [IpenenpHble U HEMpeaeIbHBIE YTIEBOIOPOIbI. Peakius 1-3

nonmumepusanuy. [IpupoaHsie HCTOYHUKY YITIEBOAOPOAOB. YTJIEBOAOPOABI KAK OCHOBA
MEXAYHAPOJHOTO COTPYAHUYECTBA U BaKHEHIINI HCTOYHUK (POpMUPOBaHUS OrOIKETa
PO.
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Kucnoponconepxammue OpraHNYeCKue BEIIECTBA. [IpencraBurenn
KUCJIOPOJCOAEPKAIUX OPTraHUYECKUX COCIMHEHHUI: METHJIOBBIM M 3THJIOBBIN CIIUPTHI,
TIIMLEPHUH, YKCYCHasi KucioTa. JKupbl Kak clioxKHbIEe d(UPBHIL.

AJKOroJIU3M U €ro OTPaKEHHE B MPOU3BEACHUAX XYI0KECTBEHHOW JINTEPATYpPHl U
M300pa3UTENIbHOTO UCKYCCTBA. YTJIEBOJIbI: III0K03a, KpaxmaJll, HEeJUII0JI03a.

4. | AzoTcomepkamue OpraHWYECKUE COCAMHEHUS. AMUHBI, AMHHOKHUCIIOTHI, OCJKH.
Ctpoenue u 6mosiorndeckas QyHKIHsS OCTKOB.
5. |IImactmaccet m BojokHa. [loHsATHE O TMIacTMaccax W XHMHYECKHX BOJIOKHAX.

HarypasbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
[IpumeHeHne NOIMMEPOB B MPUKIAJAHOM M KJIACCHYECKOM H300pa3UTEIbHOM
UCKYCCTBE.

CamocrosiTeJbHAA padoTa 00yYAOIIMXCH:

MOATOTOBUTh KPOCCBOPJ O 3aBUCUMOCTM XHWMHUYECKHUX CBOWCTB MPOCTHIX BEIIECTB B
ITepunonnueckoii cucteme 1.11. Menzaenees. Pemenne 3aiad, BEITOJIHEHUE YIIPA)KHEHHM.
[ToaroroBka coobmieHuit u npe3enTannii «Bonaa - cama Ku3HbY.

OTtpaxkeHue XMMUYECKUX CI0O)KETOB B IIPOU3BEJICHUSIX XYI0KECTBEHHOU TUTEPATypPhI

1 ucKyccTBa. [1oAroTOBKA YCTHBIX BBICTYIUICHHMM IO 33JaHHBIM TéMaM, WHJHUBUAYaJIbHOIO
MPOEKTa C UCIOJIb30BAHNEM UH(POPMAIIMOHHBIX TEXHOJIOTUN, IKCKYPCUH U JIp.

Tema 3.7.
XUMUA U )KU3Hb

Conep:xanue yueOHOro MarepuaJjia

1.

XUMHUSLT M OpraHu3M uYejoBeKa. XHMMHUYECKHE DJIEMEHThl B OpraHM3ME YeJOBeKa.
Oprannyeckue W HeopraHuueckue BeriecTBa. OCHOBHBIE KHU3HEHHO HEOOXOIUMBIC
COCIMHEHUS: OCNKH, YTIIEBObI, )KUPbI, BATAMUHBI. YTJIEBOJbl — TJIaBHBIA MCTOYHUK
SHepruu opranusma. Ponp xupoB B opranu3Me. XOJECTEPUH U €ro pojib B 3/10POBbE
JyenoBeka. MuUHepalbHBIE BEIIECTBA B MPOAYKTaX MUTAHUS, NUIIEBBIC T00aBKH.
COanancupoBaHHOE MMUTAHUE.

Xumus B 0biTy. Boga. KauectBo Boasl. Motomue u unctsmue cpeactaa. [IpaBua
6e3omacHoOi paboThI CO CpeACTBAMU OBITOBOM XHMUHU.

Ponb XUMHUYECKHX 3IIEMEHTOB B KH3HHU pacCTeHUU. Y 10OpeHuss. XMMHUECKUE CPeACTBA
3alUAThl PACTCHUM.
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Pazmen V.
Bbuoaorus

33

Tema 4.1.

buonorus — COBOKymHOCTh HayK O
JKUBOU npupojae. Metoasl
HAy4YHOTO MO3HAHUS B OMOJIOTHUH.

Conepxxanue y4yeOHOro MaTepuaJia

1.

Kupas mpupoga Kak OOBEKT M3y4eHHUs Ouosiornv. MeToabl UCCIEeNOBaHUS KUBOU
npupoabl B Ononoruu. OnpeeneHue Ku3Hy (C MpUBJICUEHUEM MaTepHUalia U3 pa3/esioB
(GU3UKK U XUMUM). YPOBHU OpraHU3aliy KU3HU.

1-3

Tema 4.2.
Kierka

Conep:xanue yueOHOr0 MaTepuaJjia

1.

Hctopus nzydenus kiaeTkd. OCHOBHBIE TIOIOKEHHS KIETOYHON Teopun. Kinetka —
CTPYKTYPHO-(YHKIIMOHAIbHAS (AJIEMEHTapHAas1) €AMHUIIA KU3HU.

Crpoenne kinetku. [IpokapuoTsl W SYKapUOThl — HU3IIME WU BBICIIUE KIETOYHBIC
oprann3Mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH JyKapuoT. Kierounoe
saapo. DyHKOMA sApa: XpaHEHHWE, BOCIPOU3BEICHHE W Tepeaada HacIeICTBEHHON
uH(GOPMALIUU, PETYISIUS XUMHUYECKOW aKTUBHOCTH KiIeTKU. CTpykTypa U (QpyHKIHMH
XpOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. buoiornueckoe 3Ha4YeHHE
XUMHYECKUX JIeMEHTOB. Heopranmdeckue BemecTBa B COCTaBe KIETKH. Poib BOABI
KaK pacTBOPUTENS] W OCHOBHOTO KOMIIOHEHTa BHYTPEHHEW Cpeabl OpraHu3MOB.
VYrneBogasl 1 nunuabl B kietke. CTpykrypa u Ouonormdeckue (GpyHKIMH OEIKOB.
CrpoeHne HyKIE€OTUI0B U CTpyKTypa nonunykiaeotnansix neneid JJHK u PHK, AT®.
Bupycsl u Oaktepuodaru. HeknetouHoe cTpoeHHE, >KMU3HEHHBIM ILHMKI M €ro
3aBHCHUMOCTbh OT KJIETOUYHBIX (hOopM ku3HU. Bupychl — B0o30OyauTenu MH(EKITMOHHBIX
3a0o0JieBaHMif; OHATHE 00 OHKOBHpYycax. Bupyc mmmyHoneduiura yenoseka (BIY).
[Tpodunakruka BUY-undexnum.

1-2

Tewma 4.3.
Opranuszm

Conep:xanue yueOHOro MaTepuaJia

1.

Opranusm — eauHOE 11€510€. MHOTO0Opa3re OpraHu3MoB.

OOMeH BeIeCTBOM M JHEpPrUEeH C OKPYXKAIIIeH cpeloi Kak HeoOXOAuMOE YyCIOBUE
CYILIECTBOBaHUs XKUBbIX cUCTeM. CIOCOOHOCTh K CAMOBOCIPOU3BEACHUIO — OJIHA U3
OCHOBHBIX OCOOEHHOCTEH KUBBIX OpPraHU3MOB. JlejleHue KIeTKH — OCHOBa pOCTa,
Pa3BUTHS U PA3MHOXKEHHS OpraHu3MoB. becnionoe pazmHoxeHue. [1010BoM npouecc u
noJioBoe pa3MHoxkeHue. OmiogoTBOpeHue, ero ouonoruueckoe 3Hauenue. [louarue 06
WHJUBU1yaIbHOM (oHTOrEHE3), AMOPUOHAITHPHOM (amOpuorenes) u
MOCTAMOPUOHATIBHOM  Pa3BUTHH. VHAMBUIyallbHOE pa3BUTUE YEJIOBEKA U €ro
BO3MOXKHbIE  HapymieHus. OOmiye MpeAcTaBleHHMs O  HACJIEACTBEHHOCTH W
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U3MEHUYMBOCTH. ['eHeTHueckass TEPMHUHOJIOTHS W CHUMBOJIMKA. 3aKOHOMEPHOCTH
HacnenoBanus. HacnepoBanume mnpu3HakoB Yy 4desoBeka. llosloBBIE XpOMOCOMBL.
CuersieHHOoe ¢ TOJOM HacienoBaHue. HacriencTBeHHble OOJie3HM YeTOBEKa, HX
npuunHbl U npodunaktuka. COBpEMEHHbIE TMPEACTABICHUS O TeHE M TeHOME.
['eneTnueckue 3aKOHOMEPHOCTH U3MEHYUBOCTH. Knaccuduxanus bopm
W3MEHYMBOCTH. BiMsHue MyTareHOB Ha OpraHusM uesoBeka. [Ipenmer, 3amaum u
METOJbl CeleKUUU. [eHeTudyeckue 3aKOHOMEPHOCTH cenekiuu. Yuenue H.U.
BaBuioBa 0 1neHTpax MHOrooOpasusi M MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHHIA.
buorexHoorus, ee JOCTHKEHHUS, IEPCIIEKTUBBI PA3BUTHS.

Tema 4.4.
Bun

Conep:xxanue yueOHOro MaTepuaJia

1.

DOBOJIIOIIMOHHAS TEOPUS M €€ pojb B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHHBI Mupa. Bun, ero kpurepuu. [lomynsius kak CTpyKTypHasl €IMHUIIA
Buja W sBoionuu. CuHtetmyeckas teopus sBosoruu (CTD). JIBWXKyIIHE CHIIBI
sBoimorun B coorBerctBuM ¢ CTO. PesymbraThl 3Bomonnu. CoxpaHeHUE
MHOTO00pa3us BHJIOB KaK OCHOBa YCTOMYMBOTrO pa3Butus Ouocdepsl. [lpuunnbl
BBIMUpPaHUS BUJOB. buojorudeckuil mporpecc u Ouosornueckuii perpecc. [ UmnoTess
MIPOUCXOKACHUS JKU3HU. YCIOXKHEHUE JKMUBBIX OPraHM3MOB Ha 3emile B Mpolecce
ABOJIIOIIMUA. AHTPOIIOTEHE3 U €T0 3aKOHOMEPHOCTH. JloKazaTenbCcTBa POJICTBA YEIOBEKA
C MIJICKOMUTAIOIIUMH JKMBOTHBIMU. OKoJOTHMYeckue (aKTOphl aHTPOIOTeHe3a:
YCIOKHEHHUE TMONYJISIIUOHHOM CTPYKTYpbl BHJIa, HU3TOTOBICHHE OpYyIUd Tpyna,
Mepexo]; OT PACTUTEIBHOTO K CMEIIAaHHOMY THUIy MNUTaHHWS, HCIOJIH30BAHUE OTHS.
[TosiBNEeHME MBICIUTEIBRHON NESITEILHOCTH U WiIEHOPa3ieabHON peun. [Ipoucxoxaenue
YeJIOBEUECKHUX pac.

Tema 4.5.
DKOCUCTEMBI

Conep:xanue yueOHOro MaTepuaJia

1.

[IpenMer u 3amauM HKOJIOTMM: YU€HHUE OO0 OHKOJIOrMYecKuX (akTopax, Y4YeHHE O
COO0IIIECTBaX OPTraHU3MOB, yUeHHE 0 Onocdepe.

Okonoruyeckue  (aKTOpbl, OCOOEHHOCTH WX  BO3JICHUCTBUS.  ODKOJIOTHYECKAs
xapakrepuctuka Buaa. llonstue o0 »sKkomormyeckux cucremax. Llemm mnuranus,
Tpoduueckue ypoBHU. buoreoneno3 kak skocuctema. buocdepa — riobanbHas
skocuctema. Yuenue B. U. Bepnaackoro o 6uocdepe. Ponb XKHMBBIX OpraHu3MOB B
ounocdepe. buomacca. buomornueckuii KpyroBopoT (Ha TpuUMEpe KpYroBOpOTa
yraepoga). OCHOBHbIE HalpaBJieHHMs BO3JIEHCTBHS 4eloBeKa Ha oOuocdepy.

1-3
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Tpancopmarus €CTECTBEHHBIX 9KOJIOTMYECKUX CUCTEM. OcobeHnocTH
arpo’KOCHUCTEM (arpoiieHO30B).

CamocrosiTesibHasi padoTa 00y4aroLIUXCs:

COCTaBIIEHME CXEM IIepellauyd BelIecTB MU HHepruu (uenei mnutaHusi). CpaBHHUTENbHAs
XapaKTepUCTUKA TPHUPOJHBIX AKOCHUCTEM U arpodKOCHUCTEM CBOEW MECTHOCTU. PerieHue
HKOJIOTMUECKHX 3a/ay. AHalIM3 U OIIEHKa MOCIEACTBUI COOCTBEHHON MESTENILHOCTH B
OKpYXaroliei cpese, rio0anbHbIX SKOJOTUYECKUX MPOOIeM U MyTel UX peIeHHUs.
[logroToBka yCTHBIX BBICTYIUICHHW IO 3aJaHHBIM TE€MaM, WHAUBUIYAIHHOTO MPOEKTa C
MCII0JIb30BAHNEM MH()OPMAIIMOHHBIX TEXHOJIOTUNA, IKCKYPCHH H .

Bcero:

99
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3. YCJIOBUS PEAJIMBAIIUU TPOT'PAMMBI INCIATIJINHBI
3.1. TpeOoBaHuIT K MHHHMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

peanuzanus MpOrpaMMbl AUCHUIUIMHBL TpeOyeT Haauuus Y4eOHOro
KaOWHeTa T'YMaHUTAPHBIX U COIMATbHO-3KOHOMUYECKUX TUCIUILINH

OobopynoBanue yueOHOro KaduHera:

- KOMIUICKT y4eOHOU MeOenw;

- pabouee MecTo mperoaaBaTes;

- yueOHasl 10CKa;

- CTIpaBOYHAs JIMTEPATYPA;

- TaOJINIIBI;

- IUAAKTUYECKUN MaTepHUal;

- BUJICO MaTepual

- HarJIsiAHbIE TOCOOUS (KOMILJIEKTHI Y4eOHBIX Ta0JIUII, MJIAKaTOB, TOPTPETHI
BBIJIAIONTNXCS YIYCHBIX B 00JIACTH €CTECTBO3HAHUSA U T.I1.);

- UTH(POPMAIIMOHHO-KOMMYHHUKAIIUOHHBIE CPEJICTBA;

- DKpaHHO-3BYKOBBIE MTOCOOUS;

- TEXHUYECKHE CPE/ICTBA O0yUCHNUS;

- BCIIOMOTaTeJIbHOE 000PYy/I0BaHNUE;

- KOMIUTIEKT TEXHUYECKON JOKYMEHTAIINH, B TOM YHCJIC ITacIiopTa Ha CpeACTBa
oOy4YeHMS, HHCTPYKIIUH 10 UX UCIIOH30BAHUIO H TEXHUKE 0€301TaCHOCTH;

- OuOMoTeYHbIN (HOH/I.

Texnnuyeckue cpeacTBa 00y4eHHs :

- IPOCKTOP;

- DKpaH;

- IIK;

- 1C: Obpa3oBarenbHas KoJuieKiusa. Xumus s Becex XXI|: XuMuyeckne onbIThl
CO B3pbIBaMUu H 0€3

- 1 C: llIxoma. ®usuka, 7-11 knacc. bubnmoreka HarnsaaHBIX Hocoouid. M3nanue
2-e, IepepaboTaHHOE U JIOTIOJTHEHHOE

- TETICBU30D;

-DVD

3.2. UudopmanmnonHoe odecnevyeHne o0yueHust

Ilepeyens pexoMeHAyeMbIX Yy4eOHbIX wu3aaHuil, HWMHTEepHeT-pecypcos,
JAOIOJHUTEJbHOM JIUTePaTypPbl

JlonmoJIHUTeIbHASL JIUTEPaTypa:

1. T'abpuensia, O.C. Xumus [Tekct]: 10 wmacc: yueOnmk mms o0meoOpas3oBar.
yupexaenuit / O.C. T'abpuensn, ['.I'. JIsicoBa. - 2-e u3a., ucnpas. - M.: [Ipoda,
2002. - 368 c.
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2. EcrectBo3nanme [Tekcr]: 11 wi.: yueOHHMK mms oOmieoOpa3oBar. yUpeKICHHIA:
0a30BbIf ypoBeHb: B 2 yacTsax. Y.2 / mox pen. W.FO.Anekcammnout. - M.:
IIpocsenienue, 2008. - 141 c.
3. EcrectBo3nanue [Teker]: 11 ki.: yuyeOHUK 111 0011e00pa3oBaT. y4peKICHHM:
0a30BbIli ypoBeHb: B 2 dacTsax. Y.1 / mox pea. WM.IO. Anekcammnoit. - M.:
ITpocsenienue, 2008. - 175 c.
4, 3axapoB, B.b. Oo6mas Owuomorus [Tekcr]: 10-11 kmaccel: y4eOHUK s
obmeoOpaszoBar. yueb. 3aBemenmii / B.b. 3axapos, C.I. MamontoB, B.W.
ConwuH.- 5-e u3n., crepeoturn. - M.: Jlpoda, 2002. - 624 c.
5. KacesnoB, B.A. ®msuka [Tekct]: 11 xmacc: ydeOHUK mis oOmieoOpa3oBar.
yupexaenuit / B.A.KacesiHoB. - M.: [Ipoda, 2001. - 416 c.
6. Kormermuu coBpemenHOTo ectecTBo3HaHusA [Tekcr]: 100 sK3aMeHAMOHHBIX
oreToB / nof pea. C.U.Cambiruna. - M.: MapT, 2003. - 272 c.
7. Jleputuna, T.I1. O6mas 6uonorus [Tekct] : cmoBaps nousatuii u TepmMuHoB / T.I1.
Jlesutuna, M.I'. JleButun. — CII0.: [Tapurer, 2002. - 544 c.
8. Omenbuenko, B.II. ®dwuszuka [Tekct] : ydyebHoe mocobuwe mis CIIO / B.IL
Omenpuenko, I'.B. AaToHenko. - PoctoB u//l; ®ennkc, 2005. - 318 c.
9. Ilerenun, A.JI. EcrectBo3nanue [Tekct]: yueOHoe mocobue mis CIIO / A.JL
[lerenun, T.H. I'aeBa, A.JI. bpennep. - M.: @opym, 2012. - 256 c.
10. ITerenun, A.JI. EctectBo3Hanue [Tekct] : yuedHoe nmocodbue mus CI1O / ALJL.
[Terenun, T.H. I'aeBa, A.JI. bpenunep. - M. : ®opym, 2012. - 256 c.

11. IMunckuii, A.A. ®usuka [Tekcr] : yueonuk qist CI10 / A.A. ITunckuii, I'.1O.
I'pakoBckuii. - M.: POPYM-UH®PA-M, 2002. - 560 c.

12. Xumus [Tekct]: 10 xnacc: yueOHUK 1151 001mieoopazoBart. yupexaenuii / O.C.
["abpuensu u ap. - 3-¢ usz., crepeorwir. - M.: Jlpoda, 2002. - 304 c.

HuTepHeT-pecypcesb:

1. Bcst Ouonorusi [D7EKTPOHHBIM pecypc|: TMPOEKT: [coBpeMeHHasi OuoJyiorus,
CTaThHU, HOBOCTH, OnOIMOTEKa]. — Peskxum nocrymna: www.biology.asvu.ru.

2. Enunoe okHO mocTyma K 00pa3oBaTelbHBIM pecypcam MHTepHeTa [ DneKTpOHHBIM
pecypc]. — Pexxum nocryna: www.window.edu.ru.

3. EcrectBo3Hanme: st cpeaHero mpogeCcCHOHAIBHOTO OOpa3oBaHMs: HaydHas
mkona A. FO. EdpemoBa [nekTpoHHbIN pecypc].-IneKTpoHHas KHUra. — Pesxkum
nocryma: http://www.es-tes.com.

4. IPRbooks [DneKTpoHHBIN pecypc]: DJIEKTPOHHO-OMOJMOTEUHAss CHCTEeMa.-
Komnexuuu. — Pexxum noctyna: http://www.iprbookshop.ru/collections.html.

5. Knacc!nas ¢uszuka ang naro0o03HATENBHBIX [DIEKTPOHHBIN pecypc]. — Pexum
nocryma: Www.class-fizika.nard.ru.

6. MexayHapoaHas accolyanus YYeHBbIX, IIpenojaBaTefied | CIeUaIMCTOB
(Poccuiickass akajgemusi €CTECTBO3HaHMsI) [DJNEKTPOHHBIM pecypc|: [cailT].-
2JIGKTPOHHBIE M3AaHus. — PexxuMm focryma: http://www.rae.ru/ru/publishing.

7. Hayunas »snexkTpoHHass OubinoTeka [DIEKTPOHHBIM pecypc|: MoHorpadwuwu,
n3ganHubie B Poccuiickon Akanemun EctectBo3HaHus.- [I0MHOTEKCTOBBIN MTOUCK.
— Pesxum moctyma: http://www.monographies.ru.

18


http://www.es-tes.com/
http://www.iprbookshop.ru/collections.html
http://www.class-fizika.nard.ru/
http://www.rae.ru/ru/publishing
http://www.monographies.ru/

8. Hayunas osmextponnas Oubnmoreka eLIBRARY [Onektponnsiii pecypc].-
Pacmmpennslii mouck. — Pesxum poctyna: http://elibrary.ru.

9. OOpazoBarenbHbIl BUAEOMOpTan [DNEKTPOHHBIN pecypc]: [YPOKM IMIKOJIBHOM
nporpammsl]. — Pexxum noctyna: www.interneturok.Ru.

10. Obpa3zoBaTenbHbId CAaUT AJIA LIKOJIBHUKOB [DIEKTPOHHBIN pecypc]. — Pexum
noctyma: wWww.alhimikov.net.

11. Onmumnuana «Ilokopu BopoObeBbl TOpbl» [DneKTpoHHBIA pecypc]. — Pexum
moctymna: www.pvg.mk.ru.

12. Tector A.IO. EdpemoBa Ha STARTEXAM [OnektponHsbiii pecypc]: [pabdouas
nporpamMma  y4yeOHOW gucuuiuinHbl  «EctecTBo3Hanue].-Pexxum  noctyma:
http://app.startexam. com/Center/ Web/test_aefremov.

13. ®u3uka B aHWMAIUAX [DIEKTpOHHBIM  pecypc|.— Pexmm  moctyma:
www.physiks.nad/ru.

14, Xumuku ¥ Xumusi [DNEKTPOHHBIN pecypc].- DNEeKTPOHHBIN KypHal1. — Pexum
noctymna: Www. chemistry-chemists. com/ index. Html.

15. Xumusa B miKosie [DJIEKTPOHHBIN pecypc|: Hay4yHO-TIPAKTUYECKUN >KypHAIL:
[caiiT]. — Pexxum moctyna: www.hvsh.ru.

16. XuMusi U XKU3Hb [DJEKTPOHHBIM pecypc]: HAy4HO-TIOMYJSAPHBIA >KypHad.-M.:
Lentp Haykallpecc. — Pexxum goctyma: Www.hij.ru.

17. Xumus. OOpa3oBaTeIbHBIA CaNT IJIs IIKOJIBHUKOB [DJIEKTPOHHBIN pecypc]. —
Pesxxum noctyma: www. hemi.wallst.ru.

18. DnekTpoHHast OWONMOTEKAa MO XUMHHM [DJIEKTPOHHBIA pecypc]. — Pexum
JaocTyma: WWw.chem.msu.su.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

JACHUTILIAHBI

KOHTpOHb H OIEHKaA PC3yJIbTaTOB OCBOCHHUA AJUCHUIIIIMHBI OCYIICCTBIIACTCA
InpernogaBarcjicM B IIPOLHCCCC IIPOBCACHHA YCTHOIO M IIMCBMCHHOI'O OIIpOCa,
MMPAKTHYCCKHUX SaHaHHﬁ, TCCTUPOBAHUA, a@ TAKIKC BBIIIOJTHCHUA O6y‘IaI-OHlI/IMI/IC}I

HHINBUAYaAJIbHBIX SaﬂaHHﬁ.

Pe3yabTarhl 00y4eHust
(ocBOCHHBIE YMeHMS, YCBOCHHbIE
3HAHUA)

®opMbI 1 METOAbI KOHTPOJISI U
OLICHKH Pe3yJIbTATOB 00y4eHUs!

YMmern:

- OPHUEHTHUPOBATHCS B COBPEMEHHBIX
HAyYHBIX MTOHATHUIX U UHGOPMAITUN
€CTECTBEHHOHAYYHOTO COJICP)KaHMUS;

- paboTaTh C €CTeCTBEHHOHAYYHOM
uH(popManuei: BiaaeTb METO1aMHu
MTOMCKA, BBIACIIATH CMBICTIOBYIO
OCHOBY OIICHMBAThH JOCTOBEPHOCTH
uHpopmanuu;

- WCIIOJTh30BaTh €CTECTBCHHOHAYYHBIE
3HAaHUA B MIOBCEIHEBHON KU3HU IS
obecrieueHus 0€30ITaCHOCTH
KU3HEACATECITLHOCTH, OXPaHbI
3I0POBBSI, OKPYKAIOIIECH CPeJIbl,
SHEpProcOepeIKCHHUS;

- OLICHKA YCTHOI'O OTBCTA,

- OICHKa HpaKTH‘IGCKOﬁ pa6OTBI;

- OIIEHKa pe3yJlbTaTOB MHUCHMEHHOTO
onpoca;

3HaTh.

OCHOBHBIE HAYKU O TIPUPOJIE, UX

OOIIHOCTh U OTJINYHS,

- €CTECTBEHHOHAYYHBII METO
IMO3HAHMUS U €T0 COCTABIISIONINE,
€JIMHCTBO 3aKOHOB MIPUPOBI BO
Bcenennoi;

- B3aMMOCBS3b MEKy HAyUYHBIMH
OTKPBITUSIMUA U PA3BUTUEM TEXHUKH
1 TEXHOJOTHH;

- BKJIAJ] BEJIUKUX YUYCHBIX B
dbopmMupoBaHUE COBPEMEHHOM
€CTEeCTBEHHOHAYYHOM KapTUHBI MUpa

- OICHKA YCTHOI'O OTBCTA,

- OLICHKA TCCTHUPOBAHUA,

- OIIGHKAa pe3yJIbTaTOB MHUCHBMEHHOTO
oTpoca;

- OIIEHKA YCTHOTO BBICTYIUICHUS
(coolrieHus)
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