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1. IACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI
0/1.01.04 ECTECTBO3HAHUE

1.1. Oo6aactb npuMeHeHusi pado4eil MPOrpaMMbl

Pabouass mporpamma y4yeOHOW AMCIUIUIMHBI SBJISETCS YacThblO OCHOBHOM
npodeccruoHanbHOM o0pa3zoBarenbHO mporpaMmbl B cootBeTcTBUU ¢ GI'OC mo
cneruanbHocT  53.02.03 HMHCTpyMEHTANBHOE HCIOJIHHUTEIBCTBO (MO0  BHIAM
WHCTPYMEHTOB), YKpYNHEHHas rpynma cnenuanbHocte 53.00.00 My3bikanbHOE
UCKYCCTBO.

1.2. MecTO0 AUCUMILUIMHBI B CTPYKTYpe OCHOBHOW NPOdecCHOHAIBHOH
0o0pa3oBaTeIbHOM MPOTrPAMMBI:

PaGouas mporpamMma  y4eOHOW  IUCHMIUIMHBI ~ SIBJISIETCS  YacThIO
o01reo0pa3oBaTeNbHOTO y4eOHOro nukia (y4eOHbIe TUCHUIUIIMHBI) OCHOBHOM
npodeccuoHanbHOM 00pa3zoBaTesbHOM mporpaMmsl B cooTBeTcTBUM ¢ PI'OC 1o
cneruanbHocTH  53.02.03 HMHCTpyMEHTAIBHOE WCIOJHUTEILCTBO (IO  BHUAAM
UHCTPYMEHTOB).

1.3. Henru u 3agauum y4yeOHOH AUMCHUIIMHBI (HOPMHPOBAHUE ULEIOCTHOTO
B3IJISIa HAa OKPYKAIOIIMKA MHP; 3HAKOMCTBO C HamOojee BAXKHBIMH HICSIMU U
JOCTHKEHHUSIMU €CTECTBO3HAHUS.

TpeOoBaHus K pe3yJbTaTaM OCBOCHHS Y4€OHOM TUCUUIIITUHBI:

® OCBOCHHME 3HAaHUI O COBPEMEHHON €CTECTBEHHOHAy4YHOW KapTUHE MHpa U
METO/IaX ECTECTBEHHBIX HAYK;

® 3HAKOMCTBO C HauOoyiee BaXXKHBIMU HAECSIMHU U JOCTHKECHUSIMHU
€CTECTBO3HAHHUSA, OKA3aBIIMMH OIPEACIIAIONICE BIMSIHUE HA PAa3BUTHE TEXHUKU U
HAHOTEXHOJIOTHUM;

® OBJAJCHHE YMEHHUSIMHU NPUMEHSTH MOJYYEHHbIC 3HAHUSA JJIsi OOBICHEHMS
SBJICHUM OKpPYXAIOIEro MUpa, BOCIPUATUS HHPOPMALIMH €CTECTBEHHOHAYYHOIO U
po(hecCHOHATEHO 3HAUMMOTO COCPKaHMUS;

® Da3BUTUE  HUHTEJUIEKTYalIbHbIX,  TBOPYECKHMX  CIOCOOHOCTEH

KPUTHYECKOTO MBIIUICHUSI B XOJI€ MPOBEACHUS NPOCTEUIINX HCCIEAOBAHUM,
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aHanu3a SBJICHUN, BOCHPUATUS M HUHTEPIPETANUU €CTECTBEHHOHAYYHOU
uHbOpMaIny;

® BOCIIUTaHHE YOSKICHHOCTH B BO3MOXKHOCTH MMO3HAHUS 3aKOHHOW MPUPO/IBI
Y WCTIOb30BaHUA JTOCTUKEHUN €CTECTBEHHBIX HAYK ISl PA3BUTHS UBWIM3AIMN U
MOBBIIIEHUS KAYECTBA KU3HU;

® [IPUMEHEHUE ECTECTBEHHOHAYYHbIX 3HaHUH B HIpodeccHoHaTBHOM
NEATEIPHOCTH M TOBCEJHEBHOM KM3HM g oOecredeHus: 0e30MacHOCTU
KU3HEIEATEIIbHOCTH;

® IPaMOTHOTO  HCIIOJb30BaHUA COBPEMEHHBIX  TEXHOJOTHUW;  OXpaHBbI
3JI0POBbsI, OKPY>KAOLIEH CPEJIBI.

® MPUMECHEHHWE €CTECTBEHHOHAYYHBIX 3HaHUM B  MNpodhecCHOHATBHOM
JEeATEIIbHOCTH U TIOBCEAHEBHOM KU3HU JJISI:

B pe3ynbTaTe 0CBOCHUS TUCHUILTUHBI 00YYaIOMUNACS TIOJDKEH YMETh:

® OpPUEHTHUPOBATHCS B COBPEMEHHBIX HAY4YHBIX MOHATUSIX W WHOOpMaLUU
€CTECTBEHHOHAYYHOT'O COJIEPKAHUS;

e paboTaTh C €CTECTBEHHOHAy4YHOW HWH(OpMaImen: BIageTh METOJAMH
MOMCKA, BBLACIATH CMBICIOBYIO OCHOBY M  OLEHUBATh JOCTOBEPHOCTh
uH(popmanuu;

® ICMOJIb30BaTh €CTECTBEHHOHAYYHbIE 3HAHMSI B MOBCEIHEBHOW KU3HU IS
oOecrieueHuss  0€30MacCHOCTU  KU3HENEATETLHOCTH,  OXpPaHbl  3JI0POBBS,
OKpY’KarolIel Cpe/ibl, SHEProcOEpeKEHUSI.

B pe3ynbTaTe 0CBOCHMS TUCHUTUTMHBI O0YUYaOIIUNACS TIOJDKEH 3HATh:

® OCHOBHBIC HAYKH O MPUPOJE, UX OOITHOCTh U OTIIUYHUS;

® CCTECTBEHHOHAYUYHbIH METOJ| MO3HAHMUSI U €ro COCTABIISIIOUIUE, €AUHCTBO
3aKOHOB IIPUPOABI BO BeeneHnnou;

® B3aUMOCBSI3b MEXKAY HAyUYHBIMH OTKPBITHUSIMH W Pa3BUTHEM TEXHUKU H
TEXHOJIOT UM,

® BKJAJ BEJIMKUX  YYEHBIX B dhopmupoBaHue COBPEMEHHOM

€CTECTBEHHOHAYYHOM KapTUHBI MUPA.



B mporpammy BkIIOU€HO coaepiaHHe, HalpaBlIeHHOEe Ha (popMHpOBaHHUE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOAUMBIX 1Jig KauecTBeHHOro ocBoeHusi OITOIT
CIIO na 6a3e oCHOBHOTO OO0IIEro 00pa30BaHMsI C MOJYYEHUEM CPEHEro OOIIEero
o0Opa3oBaHUs — IPOTPAMMBI TOATOTOBKHU criennanuctoB cpeanero 3seHa (IIICC3).

B pesynbrare ocBOEHUS TUCHUILTMHBI 00YYaIOUNCs JOHKEH OCBOUTh OOIIHe
KOMITETECHIIUHU:

OK 10. Ucnonb3oBath yMEeHHSI U 3HAHUS YUEOHBIX AUCHUILIUH (pereparbHOro
roCyAapCTBEHHOT0 00pa30BaTENbHOTO CTAaHJapTa CPeHEro O0IIero oopa3oBaHUs
B TPO(ECCUOHATIBHOMN AESATENbHOCTH.

3HaTh:

- OCHOBHBIE HAYKH O MPUPOE, UX OOIIHOCTb U OTINYMS;

- ©CTECTBEHHOHAYYHbI METOJ MO3HAHHUA M €ro COCTABIISIIOUINE, €AUHCTBO
3aKOHOB IIPUPOABI BO BeeneHHowu;

- B3aMMOCBS3b MEXJYy HAy4YHBIMH OTKPBITHUSIMH W Pa3BUTHEM TEXHUKH H
TEXHOJIOTHI;

- BKJIQJ  BEJIMKMX  y4Y€HbIX B  (OPMUPOBAHHE  COBpPEMEHHOMU
€CTECTBEHHOHAYYHOU! KapTHUHBI MUPA.

Ymern:

- OPHEHTHPOBATHCSI B COBPEMEHHBIX HAYUHBIX MOHATUAX U HHPOpMaLUU
€CTECTBEHHOHAYYHOTO COJIePKaHUS;

- paboTaTh C €CTECTBEHHOHay4yHOW HH(OpMaluei: BialeTh MeTOJaMu
MOMCKA, BBIIEIATH CMBICIOBYI0O OCHOBY UM  OLEHHUBAaTh JOCTOBEPHOCTh
uH(popmanuu;

- WCIIOJb30BAaTh €CTECTBEHHOHAYYHbIE 3HAHUS B IOBCEIHEBHOW XU3HU IS
oOecrieueHusi  0€30MACHOCTH  >KU3HEHEATEIBHOCTH,  OXpPaHbl  3JI0POBbBS,
OKpY>KaloIlel Cpe/ibl, SHEProcOepeKeHHSI.

1.4. PexomeHnayemoe KOJMYECTBO YacOB HAa OCBOEHHE MPOrpaMMbl
Y4eOHO# JUCHMIINHBI:

MaxkcumanbHON yueOHOM Harpy3ku oOyuatomerocst 117 yaco, B TOM uucie:

- 00s13aTeILHOM ayIMTOPHOM yueOHOM Harpy3ku oOyuatrorierocs /8 gac,
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- BKJIIOYas MpakTuueckue (1abopatopHsie) 3ausaTus 39 vac;

- CaMOCTOSITEIHHOM PaboThI 00y4aromierocs: 39 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCIHUILIUHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHOH padoThI

Bup y4eOHoii padoTnl Oovem uacos
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 117
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) /8
B TOM YHCJIE:
PAKTHYECKUE 3aHATUS 39
KOHTPOJIbHBIE padOThI
CamocrosiTesibHasi paboTa o0y4yariuerocs (Bcero) 39
B TOM YHCJIE:
[TonroroBka K ceMHMHapaMm, J€JIOBBIM HIpaM, paboTa Haj
IPOEKTOM, COOOUICHHEM, TPEe3CHTAlUEN

Wrorosas arrecranus B popme qudpepeHnpoBaHHOTO 3a4eTa




2.2. TemaTnueckuii I1aH U coaep:kanue yueonoii qucuuminnael 0/1.01.04 EcrecTBO3HaAHNE

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, 1ad0paTopHbie padoThl M MPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb
pa3/ieJioB M TeM CaMOCTOfITeIbHAsi padoTa 00y4aImMXxcs YacoB | OCBOEHHUs
1 2 3 4
BBenenue Copep:xanue yueOHOro MaTepuana
1 | OcHOBHBIEC HAYKH O TIPUPOJIE.
EctecTBO3HaHME Kak ()eHOMEH OOIIEUEIOBEYECKON KYIbTYPHI. 4 1-2
HcTopus pa3BUTHS €CTECTBO3HAHHUS.
EcTtecTBeHHO-Hay4YHBIE KAPTHHBI MUPA
JlaboparopHas padota: [TocTpoeHune Moaenu GU3HIECKOTO SKCIIEPUMEHTA 1
JlaboparopHas padota: 3akoHbl coxpaneHnus. [IpoBepka npuHIUIIA AEHCTBUS «30JI0TOTO CEUCHUSD) 1
CamocrosiTenbHas padora
[TpuBenuTe mprMepbl BIUSHUS eCTeCTBEeHHO-Hay4YHbIX uae XX u XXI| Beka Ha 1100yto chepy KHU3HH. 4
Odopmiierne 1a00paTOPHBIX U MPAKTUIECKUX padOT
CocraBieHue rioccapus
CocraBiieHne 06J10K-CXEMbI
Pazpea 1. Dusuka
Tema 1.1. Coneprxkanne y4eOHOTo MaTepuasia
Mexanuka 1 | Kiaccuueckast MexaHuKa 4 1-3
3akoHbl HproTOHA
[ToTennmanpHas 1 KWHETHYECKas Y)HEprus. PaboTa u MOIITHOCT®.
ITpakTuyeckas pabora: Pemenue 3agau 2
CamocrosTenbHas padboTa
CocraBieHue rioccapus
Odopmienue 1a00paTOPHBIX U TPAKTUIECKUX pabOT 4
IToaroroBka K KOHTPOJIBHOU paboTe
Tema 1.2. Copep:xaHue yueOHOro MaTepuana
OcHoOBBI 1 | OcHOBHBIE MONOKEHUSI ATOMHO-MOJIEKYJISIPHOT'O CTPOEHUS BEILIECTBA 4 1.2
MOJIEKYJISIPHOM 3aKOHbI TEPMOAMHAMUKH
(pusuku u ITpakTruyeckas padora: JlenoBas urpa « 9K0J0ru4ecKre MpoOIeMbl U3-3a TEIJIOBBIX MAIIUH » 2
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TEPMOAUMHAMHUKH

CamocrositensHas paboTta

CocrasiieHue riaoccapus

CocraBnenne OI0K-CXeMBbI

HOL[I‘OTOBI/ITB COOGH.[CHI/IG Ha TEMY «3aKOHBI TCPMOJAWMHAMHUKN W HAIOWOHAJIBHBIC Tpaaulun (OIIG)KIIa,
CTPOUTEIHCTBO, TIUTAHUE))»

Tema 1.3.
OcHOBBI
3JIEKTPOIMHAMHUKH

Coneprxkanue y4eOHOro Marepuasia

1 OCHOBHEBIE XApPAKTCPUCTHUKH IJICKTPUICCKOIO U MArHuTHOI'O noJyiei
3H€KTpOM&FHHTHH€ BOJIHBI.
CBeT Kak QJICKTPOMArurMTHas BOJIHA

JlaboparopHas pabora: Onpenencaue DJIC I'D

KonTponbnas pabora.

-

[IpakTryeckas pabora. Dkojoruyeckre npoOIeMbl, CBSI3aHHbIE C IPUMEHEHHEM 3JIEKTPOMArHUTHBIX BOJIH
TectupoBanue

CamocrosrenbHas pabora

CocraBnenue riaoccapus

Odopmiienne 1a00paTOPHBIX U MPAKTUYECKUX PabOT

[ToaroroBka Kk A€10BOI UTpE.

ITonroToBuTh CooOIIEHUE HA TeMY: «Pe30HaHC U ero NpuMeHeHuey, «MarHuTHoe mnosie 3eMin»

Tema 1.4.
9J1eMeHThI
KBaHTOBOM

puszuxkn

Coneprxkanne y4eOHOro MaTtepuasia

1 KBanToBO-MexaHnmdecKas TEOpHUA CTPOCHUA aTOMA
®du3uka aTOMHOTO AApa U OJIEMCHTAPHBIX YaCTHUII.
Pa,Z[I/IOaKTI/IBHOCTB.

1-2

[TpakTrueckas padota. [lemoBas urpa «PaanoakTHBHBIC U3ITYICHHS U UX BO3/ICUCTBUE HA )KUBBIC
OpPraHu3MbD».

CamocrosTenbHas padboTa

[ToaroroBka K A€10BOM UTpe

Cocrasnenue rioccapus

[ToarotoBuTh COOOIIEHUE HA TeMY «PaaroaKTUBHbBIE H3TYUCHHS U UX BO3JICHCTBUE HA JKUBBIE OPTaHU3MBDY.

Tema 1.5.
JJ1eMEeHTBI
KOCMOJIOTHH

1 Mogens pacmupsitonieiics BeeneHHOM.
Haugano xummnueckoit 3Bontonuu BeeneHHOMN.
OTkpbITHE penUKTOBOTO (hoHA BeenenHoi




IIpakTuueckas pabora. [Iporcxoxaenue, sBoonus u crpoeHrue CoTHEYHON CUCTEMBI.

CamocrositenbHas paboTa.
CocraBiieHHe OJIOK-CXEMBI

[MoxroroBka cooOuienuii/mpe3enranuii «CoBpeMeHHbIE MpencTaBieHuss o BcenenHol». «CTpykrypa H
CTPOEHHE MeTarajakTHKu», «l'alakThka - eAMHUIa CTPYKTYpbl BceneHHON». «3Be3abpl — CTPYKTYpHbIH

aneMmeHT Beenennoi», «ConHeunblil BeTep» «VCKycCTBEHHbIE CIYTHUKH 3EMIIN».

Pazpea 2.

Xumusa

Tema 2.1.
Heopranuueckas
XUMHS

Coneprxkanue y4eOHOro Marepuasia

1 Ponb xuMuM B )KHU3HU COBPEMEHHOTO O0IIECTBA
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux 3iueMeHToB 1. M. Menneneesa

[Ipaktrueckas padora: Boga. dusnueckue u XuMudecKkrue CBOMCTBA BOJIbI. PacTBOpHI

JlaboparopHas padota: Tunsl xumudeckux peakiuii. Onpenenenue pH.

CamocrosTenbHas padoTa
CocraBieHue riaoccapusi.
CocraBneHune 06J10K-CXeMbI
Odopmiienne 1abopaTOpHBIX paboOT
[ToaroroBka Kk KOHTPOJILHOM paboTe

Tema 2.2.
Oprannyeckasi
XUMHS

Copep:xanne yueOHOTo MaTepuana

1 | OcHOBHBIE NOHATHS OPTaHUYECKOW XUMHUH.
Teopus cTpoeHns OpraHMYECKUX COCIUHEHUN
MHoroo6pasue opraHu4ecKuX COCTMHEHUM.
ITonsTre n3oMepun

1-2

[Tpaktrueckas padota: Knaccudukanus u npakTuieckoe IpuMeHEHNEe YTIIeBOJ0POIOB

[IpakTuueckas pabora: Knaccudukaius u npakTnyeckoe NpuMeHEHHE MPOU3BOIHBIX YIIIEBOJOPOJIOB

CamocrosrenbHas pabora

Cocrasnenue rioccapus

OdopmiieHre MpakTUYECKUX padoT.

[Toaroroska coobmenue/mpe3enTaryu «lIpaktrudeckoe npuMeHenne Y B 1 uX MpoOu3BOTHBIX)

Tema 2.3.

Copep:xanne yueOHOT0 MaTepuana

1 | Xumus BOKpyT Hac
Xumus B ObITY
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HayLIHO-I/ICCJ'IC,I[OBaTCJ'II)CKaH pa60Ta: AHann3 XUMHUYECKOTO COCTaBa KOCMETHYECKUX Cpe€acTtB, TOBApoOB
OBITOBOI XUMHH, JICKAPCTBCHHBIX NPCAPATOB, HA HAJIMYUC OIIACHBIX U BPCAHBIX MHI'PCANCHTOB.

CamocrosTenbHas paboTa 00y4arouxcs.

OdopMieHre HayIHO-HCCIIEI0BATENBCKONW PabOTHI

[TonroroBka coobmenus «/locTnkeHnss HAHOHAYKU ¥ HAHOTEXHOJITHH
[ToaroroBka K 3amuTe MOAYJIA

Pazpea 3. BuoJsorus
Coneprxkanue y4eOHOro Marepuasia
1 | YpoBHU Opranu3zanuu MaTepuu
[TonsiTHE KU3HB. 1-2
Krnerka — cTpykTypHO-(pyHKIIMOHANIbHAS (37IEMEHTapHas ) €IMHUIA KU3HH.
Tema 3.1. JKuBoii oprannsm. Buibl B3aMMOOTHOILIEHUH MEKY )KUBBIMU OpraHu3MaMu
OO0mas ouoJiorus «boJie3HN NUBUIM3ALIII
[IpakTuueckas paboTta: DBONIOIHOHHAS TEOPHsl U €€ Poiib B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOU KapTHUHBI MUpa. JIBUKYIIME CUIIbI SBOJIFOLIHHI
[IpakTuueckast pabota: ['MMOTE3bI MPOUCXOXKICHUS KU3HU. Y CIOKHEHHE )KUBBIX OPraHU3MOB Ha 3emiie B
IIPOLIECCE IBOITIOIUH.
ITpakTuueckas pabota: Teopun npoucxoxIeHIE YEIOBEKa U YeTOBEUeCKHX pac. YenoBek «O0yayero»
CamocrosTenbHas padboTa
CocraBnenus rioccapus
CocraBneHne 06J10K-CXeMbI
[ToaroroBka 3cce Ha TeMy «Teopust 3BONIOLUH - 32 U IPOTUBY, «T€OpUHN MPOUCXOKIECHUE KUZHNY, « Teopun
MIPOMCXOXKACHUS )KU3HHU Ha 3emJie, 3a U IPOTuBy», «Uenosek Oynymiero», «bojie3Hy MUBUIN3ALMY C YYETOM
Oymyuieit npodeccun U UX MPoPUIAKTUKA»
IToaroroBka K KOHTPOJILHOM paboTe
Copep:xanne yueOHOTo MaTepuana
OCHOBHBIE TIOHSTHS U 3aKOHBI.
Tema 3.2. 1 | Dxonoruyeckue GakTOpbl, 0COOEHHOCTH X BO3JCHCTBUS. 2.3
IKoJI0rus VYuenue B. U. Bepnaackoro o 6nocdepe.

Poub )uBBIX oprann3mMoB B Ouocdepe.

[IpakTrueckoe 3ansatue. [loHsTHe 00 dKOMOTHUECKHX cUcTeMaX. CTpyKTypa 3KOCHUCTeMBI. llenu muTtaHus,
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Tpouueckre ypoBHH. broreoieHo3 Kak 3JKOCUCTEMA.

[TpakTuueckas pabora: buochepa — rmobanpHas 3kocucreMa. OCHOBHBIC HAIpaBJICHHS BO3JICHCTBUS
yesoBeka Ha ouocdepy.

ITpakTuueckast pabora: KpyroBopor BemiecTB B Mpupoe

CamocTosiTenbHas padoTa

CocraBieHue 0JIOK-CXEMBI

CocraBneHus rioccapusi.

[ToaroroBka K mMpakTUYECKOM paboTe

[ToxnroroBka scce/mpe3eHranuu Ha TeMy «bynyiee 6uochepsi», «Hano TexHomoruu u 6uochepa»
[ToaroroBka Kk KOHTPOJILHOM padoTE.

Bcero:

117
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3. YCJOBUS PEAJIN3ALIMY YUYEBHOM JUCIIUILIUHBI

3.1. TpeboBaHUA K MUHMMAJIbHOMY MaTE€PHAIbHO-TEXHHYECKOMY
o0ecrne4eHn 1o

Peanu3zanus yueOHOM AMCUMIIUHBI TpeOyeT HaIuuus y4yeOHOro KaOMHeTa.
[lomemnienne kaOWHETa [IOJDKHO YIOBJIETBOPATH TpeboBanusiM CaHUTapHO-
snuAemMuosornyeckux npasui U HopmatuoB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSX, B
TOM YHCIIE CHEHUATU3UPOBAHHOW y4eOHOW MeOenbio U CpelcTBaMu OOy4YeHHS,
JIOCTATOYHBIMM  JIJI1  BBIMIOJIHEHUS TpeOOBaHMM K  YPOBHIO  IOJTOTOBKH
o0yyJarommxcs.

O6opynoBanue yueOHOTO KaOMHETA!

® KOMIUJIEKT KOHTPOJbHO-U3MEPUTEILHBIX MaTEPUAJIOB; M

e HOro()yHKIIMOHAIBHBIN KOMILJIEKC MPENo1aBaTes;

® HarJIsIIHbIC TOCOOUS (KOMIUIEKTHI Y4EeOHBIX TaOJIHII, TJIAKATOB U JIp.);

® WHCTPYKIIMHU IO UX UCIOJIb30BAHUIO U TEXHUKE OE30MaCHOCTH;

® KOMIUJIEKT TEXHMUYECKOW JOKyMEHTallMM, B TOM 4YHCJI€ Macrnopra Ha
CpeacTBa 00yUYeHHUS.

Texnuueckue cpeacTsa 00ydeHUs:

¢ 1HPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE CPEJICTBA;

® SKpaHHO-3BYKOBBIE TOCOOUS;

® XHUMHYECKas MOCYJla U XUMUUYECKUE PEAKTUBHI.

3.2. UudopmannonHoe odecneyeHue 00yueHust

Ilepeyenb pexoMeHayeMbIX Yy4YeOHBIX H3AaHuii, VHTepHeT-pecypcos,
JAOIOJHUTEJbHOM JIUTEPaTyPbI

OcCHOBHbBIC HCTOYHUKH:

1. benses K., Hemmmmn I''M., Kysneunosa JIL.LH. u ap. buosorusa
(6a3oBbIii ypoBeHb). 10 kimace. — M., 2014.

2. benses J.K., Jpimmun ['M., bopomun II.M. u gp. buonorus
(6a30BbIl ypoBeHb). 11 kitacc. — M., 2014.
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3. Nabpuenssa O.C., OctpoymoB W.I'. Xumus s mpodeccuit u
CHEIUATBHOCTEH COIMAIbHO- 3KOHOMHYECKOTO WM TyMaHUTapHOTO Mpoduiei:
Y4eOHUK JIJIsl CTYA. YUpSKAeHUH cpea. npod. oopazoBanus. — M., 2014.

4.  Tabpuensn O.C. Xumus. [Ipaktukym: yue6. mocodbue. — M., 2014,

S. [Mabpuensa O.C. u ap. Xumus. TecTol, 3aauu U ynpakHEHHs: y4eo.
nocobue. — M., 2014. I'abpuensan O.C. Xumus. [Tocobue a1 moaroroku k EI'D:
yue0. mocobue. — M., 2014.

6. Enxuna JI.B. buonorus. Beck mkonpHBIN Kypc B Tabnumax. — M.,
2010.

7. Epoxun FO.M. Xumus: 3amaun u ynpaxHeHus: ydeO. mocobue s
CTYJI. YUpEXKJICHHH cpel. pod. odpasoBanus. — M., 2014.

8. Epoxun HO.M. COOpHHMK TECTOBBIX 3aJaHUH 1O XUMHUHU: YyueO.
mocoowue I CTY. yUpexaeHu cpe. mpod. oopazoBanus. — M., 2014.

9. Koncrantnnop B.M., PesanoB A.I'., ®anceBa E.O. buonorus:
Y4eOHUK Uil CTyA. yupexaeHui cpea. npod. obpazoBanust / mox pena. B. M.
Koncraatnnosa. — M., 2014.

JlonoJIHUTEIbHbIE HCTOYHUKH .

1. Hemuenko K.D. ®usnka B cxemax u tabnunax. — M., 2014.

2. Camoiinenko II.M. ®usuka mis mpodeccuit U CrenUamIbHOCTEH
COIMATBHO-D)KOHOMHYECKOTO M TYMaHHUTApHOTO Tpoduiiel: y4eOHHK ISl CTYI.
yupexJIeHuH cpe. mpod. odbpazoBanus. — M., 2014.

3. Camoitnenko IL.M. COopuuk 3agauy mo Qusuke mis mpodeccuil u
CHEIUATBHOCTEH COIMAIbHO- JKOHOMHYECKOTO W TyMaHUTapHOTO MpOouIci:
y4e0. mocodue i CTy . yupexaeHui cpel. mpod. oopazoBanus. — M., 2014.

4, XUMHUSI: STEKTPOHHBIA y4eOHO-METOJUYECKUd KoMIuieke. — M.,
2014

HNHTepHeT-pecypcesl:

o www.class-fizika.nard.ru («KnaccHas qocka Juist 1i0003HATEILHBIX» ).

e www.physiks.nad/ru («®u3uka B aHUMAITHSIX»).
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e www. interneturok. ru («Bumeoypoku mno mnpeaMeTaM MIKOJBHOM
IIPOrPaMMBbD»).

e wWww. chemistry-chemists. com/ index. html (3;1eKTpOHHBIH >KypHa
«XUMUKH U XUMHS»). Www. pvg. mk. ru (onmumnuaga «llokopu BopoOwneBbl
TOPBI»).

e www. hemi. wallst. ru («Xumus. OOpazoBaTeNbHBIA CaUT AJIs
HIKOJIBHUKOBY). Www.alhimikov.net (OOpa3oBaTenbHbIi CAUT 15 IKOJIBHUKOB).

e www.chem.msu. su (DneKTpoHHAas OMOIHOTEKA 110 XUMHH ).

e  www. hvsh. ru (kypHan «XuMHsl B ILIKOJIEN).

o  www.hij.ru ()KypHan1 « XUMHUSI U KU3HBY).

e www. biology. asvu. ru (Bcsa Ouonorus. CoBpeMeHHas OHOJIOTHS,
CTaTbU, HOBOCTH, OmOmmoreka). www.window.edu.ru/window (EguHoe OKHO
JOCTyma K 00pa3oBareibHbIM pecypcaM HTepHeTa o OMoI0Tun)

e http://www.vesti-nauka.ru — caiiT HoBocTe# B HayKe.

e http://www.lenta.ru/science - caiiT HOBocTeil B HayKe

e http://www.edu.ru — Poccuiickoe oopazoBanue — @eepanbHbIN MOPTa

e www. krugosvet.ru /ynuBepcaiibHas sHIIUKIOTIe AN «Kpyrocser»/;

e http:// sciteclibrary.ru /HayuyHO-TeXHUYECKast OMOIMOTEKA/

e www.auditorium.ru /6ubmuorexa HHCTUTYTa «OTKPBHITOE 0OIIIECTBOY

e http://www.elementy.ru — caiit, cogepxamuii HHGOPMAIMIO MO BCEM
paszzaenaM JUCIUTIITHHBI

e http://nrc.edu.ru/est — »snekTpoHHBI yueOHMK ApyleB A.A. u p.
«KoHIIenmu cCOBpeMEHHOTO €CTECTBO3SHAHUS

e http://www.naturalscience.ru — caiiT, TOCBSIIEHHBIH BOIpPOCAM
€CTECTBO3HAHUS

e http://www.college.ru — caiit, comepxaiiuii OTKPBITbIC YYCOHUKH I1O
€CTECTBCHHOHAYYHBIM JUCIUILTNHAM

e http://www.ecologylife.ru — caiit, mocBsIeHHBIN BOIPOCAM SKOJIOTHH

e http://www.ecologam.ru — caiiT, moCBSIIECHHBIN BOIPOCAM SKOJIOTHH
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e http://www.krugosvet.ru - cereBas srIEKIIONE NS «KpyrocBeT»

e http://ru.wikipedia.org - cereBas sHIMKIONCANS «Bukumeaysy»

e http://www.macroevolution.narod.ru - caiiT, MOCBSIIEHHBI BOMpPOCAM

9BOJIIOIMH

e http://www.si.edu/guides/russian.htm - caiit CMHUTCOHOBCKOTO My3es B

BaIHI/IHl"TOHe, €T0 CCTCCTBCHHOHAYYHAS KOJUICKIHA, ITPOUCXOKACHUEC YCIIOBCKA

e http://www.raen-noos.narod.ru — o Hoocdepe Ha caiite Poccuiickoii

AKaJICMHUHU CCTCCTBCHHBIX HAYK
e http://galspace.spb.ru —

CaT,

JIaHETaM COJIHEYHOU CHUCTEMBI

MOCBSILEHHBI  KOCMOCY,

Counnny,

4. KOHTPOJIb 1 OIEHKA PE3YJBTATOB OCBOEHHUS YUEBHOM

TV CHUTILIAHBI

PesynbTarsl 00ydeHus
(OCBOEHHBIE YMEHUSI, YCBOCHHBIE 3HAHU)

@DopMBbI U METOIBI
KOHTPOJISI U OLIEHKU
pe3yabTaTOB 00y4EHUs

YMeHus:

V1-opueHTHpOBaTBCS B COBPEMEHHBIX HAYYHBIX MOHATHIX U onpoc ,

uH(pOpPMaIIMK €CTECTBEHHOHAYYHOI'O COJICPIKaHNUSA; TECTUPOBaHUE

Y2- pabotath C eCTECTBEHHOHAyYyHOW UWH(pOpMaIueil: BIAJETh TBOpPUYECKHUE

METOJJaMH TIOWCKA, BBIACISATH CMBICJIOBYHD OCHOBY M OLEHHMBATH VHIUBUYAJIbHBIC

JIOCTOBEPHOCTH HH(pOPMAIIHH; 3aJIaHus

V3 -BplABUraTh TMIOTE3bl U MpeAsiaraTh MYTH UX MPOBEPKH, JENATh HCCIIeIoBaTeIbCKas

BBIBOJIBI HA OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX, IPEICTABICHHBIX B pabora

BUJIE rpaduKa, TaOIHIIBl WIIH JHarpaMMBbl;

V4 - ucronp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B MIOBCETHEBHOM HCCIIeI0OBaTEIbCKAs

YKU3HU 171 oOecriedeHnst 0€30MacHOCTH KU3HEIeATeTbHOCTH, OXPaHBI pabota

37I0POBBSI, OKPYXKAIOIIEH CPeJIibl, JHEProcOepeKeHN; onpoc ,
TECTUPOBaHUE

3HaHus:

31 -ocHOBHBIC HAYKH O MPUPOJIE, UX OOIIHOCTH M OTIUYHS; TECTUPOBAHUE

eCTeCTBeHHOHaquBIﬁ METO/J IMO3HAHUA U €I0 COCTABJIAOIINC,
CAUHCTBO 3aKOHOB MIPHUPOALI BO BCGHGHHOﬁ;

nabopaTopHbIe pabOTHI
MPAKTUYECKHUE 3aHATHS
KOHTpOJIbHAsI paboTa

32 - B3aUMOCBSI3b MCKAY HAYUHBIMU OTKPBITUAMU U Pa3BUTUCM
TCXHUKU N TCXHOHOFHP'I;

orpoc,
MPaKTUIECKUE 3aHATHSI
KOHTpOJIbHast paboTa

33 - BKJIaJl BEIMKUX YUYEHBIX B (POPMHUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHBI MUpa

orpoc,
3amurTa pedeparon/
MIPOEKTOB/ MPE3EHTALIUSI
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