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PabGouass mporpamma mnpenHa3HauyeHa AJis MPENoJAaBaHUS JUCHUTLIIMHBI
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53.02.03 UHCTpyMEHTAIbHOE MCIIOJTHUTENBCTBO (IO BHJIaM MHCTPYMEHTOB) B 1-2
ceMecTpe.
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00pa3oBaTeIbHOI NPOrpPaMMON.
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Pabouast mporpamMma yueOHOW MUCIMIUIMHBI PACCMOTPEHA U yTBEPIKICHA Ha
3aceJaHUM OTACNICHUS CpeqHEero MpodeCcCHOHATBHOTO 00pa3oBaHus «26y» aBrycra
2019 r., mpotokomn Ne 1.
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1. TACHOPT PABOYEHM IMTPOI'PAMMbBI YYEBHOM JUCIHUITIJINHBI
0/1.01.04 ECTECTBO3HAHHUE
1.1. O6sa1acTb npuMeHeHus1 padoveil MPOrpaMmbl
PabGouass  mporpamma  y4yeOHOW  JUCIHUIUIMHBI  SIBISIETCS  YaCTbIO
obmreoOpaszoBarenbHO TporpamMmbl B cooTBeTcTBHH ¢ PI'OC mo crnenuanbHOCTH
53.02.03 HHCTpyMEeHTaIhbHOE WCHOJHUTEIHCTBO (MO BUAAM WHCTPYMEHTOB),
yKpynHEHHas rpynna cneruanbHocTed 53.00.00 My3bIkaabHOE UCKYCCTBO.
1.2. MecTo y4yeOHOH TUCHUILIMHBI B CTPYKTYpe OCHOBHOH NMPOo(ecCHOHATBHOM
0o0pa3oBaTeIbHOM NMPOTrPAMMBI:
Hucnumumaa OJ1.01.04 EctecTBo3HaHUE SBIISICTCS y4eOHOW AUCIUTLIMHON
00111e00pa30BaTEILHOTO YU€OHOTO UKJIA.
1.3. llenu u 3agaun y4eOHOM IUCHUNINHBI
- (popMupOBaHUE 1EIOCTHOTO B3IJIsAA HA OKPYKAKOIIUI MUD;
- 3HAaKOMCTBO C HauOojiee BaXXHbBIMU WACSIMU U JIOCTHKEHUSIMU
€CTECTBO3HAHMSI.
B pe3ynbpTaTe 0CBOCHUS JUCHUILIMHBI 00YYaIOIUICS TOJKEH 3HATh:
- OCHOBHBIE HAYKH O IPUPOE, UX OOUTHOCTh U OTIHYUS;
- €CTECTBEHHOHAy4HbId METOJl MO3HAHUSA W €ro COCTaBIIAIOIIME, €IUHCTBO
3aKOHOB ITPUPOJBI BO Beenennoi;
- B3aMMOCBSA3b MEXK]y HAy4YHbIMU OTKPBITUSIMH M Pa3BUTHEM TEXHUKH H
TEXHOJIOTHI;
- BKJIAJl  BEJMKUX  yYE€HBIX B  (OPMHUpPOBAHHWE  COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUpA.
B pe3ynbpTaTe 0CBOCHMS TUCHUIUIMHBI 00YUYalOIIUICs T0KEH YMeTh:
- OPUCHTHUPOBATHCS B COBPEMEHHBIX HAyYHBIX TOHATUSAX W HWHPOPMAIHH
€CTECTBEHHOHAYYHOTO COJIepKaHUS;
- paboTaTh ¢ €CTECTBEHHOHAYYHOW MH(pOpMaLIUEii: BIaeTh METOIAMHU TOUCKa,

BBIICIIAATE CMBICJIOBYIO OCHOBY M OLICHHUBATH JOCTOBCPHOCTDH HH(bOpMaHHH;



- HUCIOJIb30BaTh €CTECTBEHHOHAYYHbIC 3HAHUSI B IOBCEIHEBHOW >KU3HU IS
obecricueHUsT  OE30MACHOCTH  JKM3HEICATCIBHOCTH,  OXpaHbl  370POBbS,
OKpY>KaroIIeh Cpeibl, SHEProcOepeKeHHUSI.

B pe3ynbrare 0cBOCHMS TUCHUIUIMHBI 00YUYarOIIUCS JOJKEH OCBOUTH OOIIHE
komriereHiuu: OK 10. Mcronb3oBaTh yMEHHS W 3HAHUA YYCOHBIX JHUCIUATIIAH
dbeneparTbHOTO TOCYapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIapTa CPEIHETO OOIIETo
oOpaszoBaHus B IpodeccHoHaIbHON AeATeTbHOCTH.

B mporpammy BKIIOYEHO COJAEpKaHWE, HAMpaBlIeHHOE Ha (HOpMHUPOBaHHE Yy
CTYJICHTOB KOMIIETEHIIMH, HEOOXOMUMBIX Juisi KadecTBeHHOro ocBoeHus OIIOII
CIIO na 6a3e OCHOBHOTrO OOIIEro 00pa3oBaHMs C MOJYYEHHEM CPEIHEro OOIIEeTro
oOpa3oBaHHs — TMPOTPAaMMBl TIOJTOTOBKH KBTH(DHUIIMPOBAHHBIX pPabOYHX,
CIIyXaIlluX, MporpaMMbl TOJITOTOBKH crenuaiuctoB cpennero 3seHa (IIITKPC,

TITIICC3).

1.4. PexomeHayemMoe KOJHYECTBO YACOB HA OCBOECHHE MPOrpamMMbl y4eOHOI
TUCHUTLTHHBI:
MaxkcumanbHOU yueOHOM Harpy3ku oOyuatomierocst 117 yacoB, B TOM uucie:

- 00513aTeNbHON ayIMTOPHON yueOHOUM Harpy3ku oOyJaromerocs 78 Jac,

- BKJIIOYas MpakTHieckue (1adbopatopHbie) 3ausaTust 39 vac;

- CaMOCTOSITEIHLHOM paboThl 00yyaromierocs: 39 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHO TUCHHUILUINHBI U BUAbI y4e0HOI padoThl

Bun yuyeO6Hoii padoThI

Oovem uacos

MakcuMasibHasi yueOHasi HArpy3ka (Bcero) 117
Oo0s13aTeIbHAS aYJUTOPHAA Y4eOHAsl HATPY3Ka (BCero) 78
B TOM YHCJIE:
MPAKTUYECKHUE 3aHITHSI 39
KOHTPOJIbHBIE pabOThI
CamocTosiTeibHasi paboTa o0yyaloierocsi (Bcero) 39

B TOM YHUCJIC.

[logroroBka K ceMuHapaMm, JEJIOBbIM HrpaMm, paboTa Haj
MIPOEKTOM, ITOATOTOBKA COOOIIEHUH, MPEe3eHTAITUN

Wrorosas arrecranus B popme nudpepeHnpoBaHHOTO 3a4eTa




2.2. TeMaTH4eCKHil IUVIAH H coAep;KaHue yueOHoil qucuumnuel «EcTecTBOZHaAHNEe»

HanmeHoBaHnue Copep:xanue yuedOHOI0 MaTepHnaJia, IJaGopaTopHble PadoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOATEbHAsA padoTa
pa3aesioB M TeM o0yyaomuxcs

0O0bem
4acoB

YpoBens
OCBOCHHUS

1 2

4

Brenenne ConepxaHue yaeOHOro MaTepuaia

1 OCHOBHBIE HAYKHU O TIPUPOJIE.

EcrecTBO3HaHME KaKk (peHOMEH 00IIeTeT0BEYeCKOI KyIbTypHI.
Hcropust pa3BUTHS €CTECTBO3HAHMS.

EcrecTBeHHO-Hay4UHble KAPTUHBI MUpa

1-2

JlabopatopHas pabota: IlocTpoeHre MOJIeTH (PU3HYSCKOTO IKCIIEPHUMEHTA

JlabopaTopHast padoTa: 3akoHbI coxpaneHus1. [IpoBepka npuHIMIA AEHCTBUS «30JI0TOTO CEUSHHUS»

CamocrosTenbHas padoTa

[TpuBenuTe MpUMepsI BIUSHUS ecTecTBeHHO-HayuHbIX Hieil XX n XXI| Beka Ha n00y1o cdepy KU3HH.
OdopmiieHIe Ta00paTOPHBIX U MPAKTHUCCKUX PabOT

CocTaBieHue Iroccapus

CocrasneHne 0JIOK-CXEMBbI

Paznen 1. duzuka

Tema 1.1. ConepxaHue yaeOHOro MaTepualia

Mexanuka 1 Kiraccnueckas MmexaHuka
3akonsl HeroTOHA
IToTeHnmanpHas ¥ KHHETHYECKas YHeprusi. PaboTa ¥ MOIIHOCTD.

[Ipaktrueckas pabora: Pemienne 3amau

CamocrostensHas paboTa

CocraBineHue rioccapus

OdopmiieHre Ta00PaTOPHBIX U MPAKTHYECKUX PAOOT
[ToaroToBKa K KOHTPOJBHOH padoTe

ConepkaHne yueOHOro Marepuasna

1 OCHOBHEIE ITOJI0KCHHS ATOMHO-MOJICKYJIAPHOTO CTPOCHMS BCIICCTBA

Tema 1.2.
3aKoHBI TEPMOJIMHAMUKH

OcHOBBI -
[Tpaktuueckast pabota: JlenoBas urpa « IKOJOTHUECKHE MPOOIEMbI 13-3a TEIJIOBBIX MAIIUH »

MOJIEKYJISPHOM
(uzuxu u
TePMOAMHAMHUKH

CamocrosrTensHas paboTta

CocraBieHune rIoccapus

CocraBneHne 0JI0K-CXEMBI

IToaroToBUTH COOOIIEHNE HA TEMY «3aKOHBI TEPMOJAMHAMUKH U HAIIMOHAIbHBIE TPAIUIHH (0JI€XK /13, CTPOUTEILCTBO, MUTAHUE))»

Coneprxanue yueOHOro MaTepraia

1 | OcHoBHBIE XapaKTEePUCTHKH IEKTPUIECKOTO M MAaTHUTHOTO TTOJIEH
ONeKTPOMarHUTHBIE BOJHEI.
CBeT Kak 2JIeKTPOMArHUTHAs BOJIHA

Jlabopatopnas padora: Omnpexnenenue IC I'D




Tema 1.3.
OCHOBBI
IIEKTPONHHAMHUKH

KoHnTpoapHas padora.

[IpakTrueckas padora. DKomorudeckue mpoOIeMsbl, CBI3aHHbIEC C IPUMEHCHHEM MICKTPOMAarHUTHBIX BOJH)
TectupoBanue

CamocrostensHas paboTa

CocTaBieHue rioccapus

OdopmiteHre 1a00paTOPHBIX U MPAKTUYECKUX padoT

[ToxaroroBka x /1e0BOiIt Urpe.

[oaroroButh cooblieHne Ha TeMy: «Pe3oHaHC 1 ero npuMeHeHue», «MarHuTHoe 1oJie 3eMin»

Tema 1.4.
JJIeMeHThbI
KBaHTOBOI1

puzuku

ConepxaHue yueOHOro Marepuaa

1 KBanTOBO-MexaHUYecKasi TEOPUSI CTPOCHUS aToOMa
®Om3HIKa aTOMHOTO SIIpa | SIIEMEHTAPHBIX JaCTHII.
PanroakTHBHOCTE.

HpaKTI/I‘ICCKaﬂ pa60Ta. I[eJ'IOBaﬂ urpa ((PaZ[I/IOEIKTI/IBHLIe H3JIYYCHUSA U UX BO3JICHCTBHE Ha YKUBBIC OpraHu3MBbD).

CamocrosiTenbHas paboTa

IToaroToBka K 1€10BOM Urpe

CocraBieHne TI0ccapus

IToaroToBHUTH COOOIICHUE Ha TeMY «PalToaKTHUBHBIC U3TYUCHHS M X BO3JICHCTBHE Ha JKUBBIC OPTaHU3MBD).

Tema 1.5.
JJIeMEHTDI
KOCMOJIOTHH

1 Mopaens pacmmpsitoleiics Beenennoil.
Hauano xumuueckoit 3Boronun BeeneHHOM.
OtkpbiTHE pestuKkToBOro hona BeeneHHoit

1-2

[TpakTuyeckas pabora. [IpoucxosxieHue, sBosouus U crpoeHue COTHEYHOH CHCTEMBI.

I

CamocrosiTenbHas padboTa.

CocraBieHue 0JI0K-CXEMBI

IMoaroroBka cooOuieHuii/npe3enraunii «CoBpeMeHHbIe MpeAcTaBieHuss 0 BceneHHoi». «CTpyKTypa U CTPOSHHE METarajaKTHKNY,
«lamakTika - enuHMIA CTPYKTypel BcemeHHoit». «3Be3mbl — CTPYKTYpHBIH asemeHT BceenenHoi», «ColHEUHBI BeTepy»
«McKkycCTBEHHBIE CITYTHUKH 3eMIIN».

Paznen 2.

Xumus

Tema 2.1.
Heopranuueckas
XUMUS

Coneprxanue yuebHOro MaTepuana

1 Ponp XxMMUM B XKHU3HU COBPEMEHHOTO 00IIIeCTBa
Ilepuoauueckuii 3akoH u Ilepuoanyeckas cuctema xumudeckux ameMeHToB JI. M. Menzeneesa

[IpakTryeckas padora: Boja. du3uyeckiie 1 XUMHUECKUE CBOWCTBA BOJBI. PacTBOpHI

JlabopaTopHas paboTa: Tumbl xumrdeckux peaknuii. Onpeneneane pH.

CamocrosiTenbHas padoTa
CocraBieHHE rII0CCapHsl.
CocraBiieHHe OJIOK-CXEMBI
OdopmiteHne nabopaTtopHbIx paboT
[ToaroToBKa K KOHTPOJIBHOH padoTe

Tema 2.2.
Opranuyeckasi
XUMUS

ConepkaHne yueOHOro Marepuaa

1 OCHOBHBIE TTOHSATHSI OPraHUYECKOW XUMHHU.
Teopust CTpOEHHS OPraHUYECKUX COSAMHEHUI
MHuoroo0pa3ue opraHnuecKuX COSTMHEHHUH.

1-2




| TlonsiTue n3omepun

[IpakTryeckas padora: Kiaccuduranus i mpakTHIecKOe MPIMEHEHHE YTIICBOIOPOIOB

[IpakTrdeckas padora: Kiaccuduranus i mpakTHIecKoe MPIMEHEHHE IPOU3BOAHBIX YTIEBOJOPOIOB

CamocrosTenpHas paboTa

CocTaBieHue rioccapus

OdopmiteHre PaKTUIECKUX padorT.

[oaroroBka coobmenue/npesentanun «lIpakruueckoe npumeneHne YB v UX IPOU3BOIHBIX»

Tema 2.3.

Cosiepkanne yueOHOro MaTepuaa

1 | Xumwus BOKpyr Hac
Xumusi B ObITY

Hay‘IHO'I/ICCHe)IOBaTeﬂLCKaH pa60Ta: AHanu3 XMMHUYECKOIO COCTaBa KOCMETHUECKHX Cpe€aCTB, TOBApOB OBLITOBOM XHUMHH,
JICKApCTBCHHLIX MPETIApATOB, HA HAJIMYUC OMACHBIX U BPEAHBIX MHIPEANCHTOB.

CamocrosiTenbHas padoTa 00y4aromuxcsl.

OdopmiteHre HayIHO-HCCIIEIOBATENBCKON PaboThI

IMoaroroBka coobuieHust «JJOCTHKEHHS HAHOHAYKH M HAHOTEXHOITHI»
IMoAroTOBKA K 3aLIUTE MOAYJIS

Paznen 3.

buogorns

Tema 3.1.
Oomas 6uosorus

Copeprxanne yaeOHOTro MaTepraia

1 YpoBHM OpraHU3alul MATEPUH

IToHsTHE XU3HB.

KrneTtka — cTpykrypHO-QyHKIIMOHATRHAS (37IEeMEHTapHAs ) SAMHUTIA KU3HH.
KuBoi#t opranusm. Buapl B3auMOOTHOLIEHUH MEXAY KUBBIMUA OpraHU3MaMHu
«boJie3Hn NUBUIN3AINI

1-2

IIpakTuueckas pabora: DBOJIOIMHMOHHAS TEOPUS U €€ POJib B (POPMHUPOBAHUH COBPEMCHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHUDA.
JBrKyniue cusibl 3BOJTOLUN

ITpakTuyeckas pabota: ['MIoTe3bl NIPOUCXOKACHUS JKU3HHU. Y CII0KHEHHE KHUBBIX OPTaHU3MOB Ha 3eMIe B IMPOIECCE IBOTIONHH.

[TpakTuyeckast pabora: Teopuu NPOUCXOXKJICHUE YETIOBEKA U UYeJIOBEUECKUX pac. YenoBek «OyayLieroy

CamocrosrTensHas paboTa

CocraBieHus riaoccapust

CocraBieHune 0J0K-CXEMBI

[MoaroroBka 3cce Ha TeMy « Teopusi 3BOJIIOIMY - 33 M IPOTUBY, « Teopun NMPOUCXOXKICHUE KU3HN», « Teopun MPOUCXOKICHHUS KI3HU Ha
3emute, 3a ¥ IpOTUBY», «YUenoBek Oynymero», «bone3nu MUBMIM3AMY ¢ yyeToM Oyrymieit mpodeccuu U nxX MpopHUIaKTHK
[ToaroToBKa K KOHTPOJIBHOI padoTe

Tema 3.2.
IKog0rus

ConepxaHre yueOHOro MaTepuaa

OCHOBHbBIE TOHSTHS U 3aKOHBI.

1 Dkonorudyeckue HakTopbl, 0COOEHHOCTH UX BO3IACHCTBUSI.
VYuenue B. U. BepHanckoro o 6uocdepe.

Pouib )kHMBBIX OpraHu3MoB B Ouocdepe.

2-3

IIpaktryeckoe 3anstue. [lonsatue o0 sKomormueckux cucreMax. CTpykTypa 3KocUcTeMbl. llenn murtaHus, TPOPHYSCKHE YpPOBHU.
BuoreorneHo3 kak skocucTeMa.

IIpakTryeckas padora: buocdepa — rmobanpHas s3xocucreMa. OCHOBHBIC HapaBJICHHUs BO3CHCTBHUS YeIoBeKa Ha bnocdepy.

10




ITpakTudeckas pabora: KpyroBopot BemecTB B IpUpoOIe

CamocrosTenpHas paboTa
CocraBneHue 0JIOK-CXEMBbI
CocraBneHus rioccapusi.
[MoaroroBka k nmpakTu4eckoi pabore

IToaroToBKa K KOHTPOJIBHOI padoTe.

IoaroroBka scce/mpesenTanuu Ha TeMy «bynymee 6nochepsr», «Hano TexHonoruu u 6uocdepar

Bcero:

117

,/:[J'IS[ XapaKTCpUCTUKN YPOBHA OCBOCHUA yqe6Horo MaTepurajia UCIOJb3YIOTCA CICAYIONINE 0003HaYCHHMS:

1. — o3HaKOMHTEINBHBIH (Y3HaBaHHE paHee H3YUYEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAyKTHBHBIHN (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, HHCTPYKIMH HIIH MO PYKOBOJICTBOM)
3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSTENIEHOE BHITIOJIHEHHUE JIESTEIbHOCTH, PEIeHHEe IPOOJIEMHBIX 3a1a4)

11




3. YCJOBUS PEAJIM3AIIAU YYEBHOM JUCIUIIJIUHBI.
3.1. TpeGoBaHUsI K MUHMMAJBLHOMY MaTePUATbHO-TEXHUYECKOMY 00ecTedeHuI0
Peanmzanus yueOHOM MUCHUIUMHBI TpeOyeT HaM4us ydeOHoro kabunera. [Tomemnienue
KaOWHETa JOJDKHO YIOBICTBOPATH TpeOoBaHMsIM CaHUTAPHO-IIHIASMUOIOTHYECKUX TPABHI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m OBITh OCHAIIEHO THUIIOBBIM OOOPYIOBAaHUEM,
YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM YHUCIIC CHCIHAIU3UPOBAHHON yueOHOU MeOebio
U cpelcTBaMH OOyUYEeHHs, JOCTATOUYHBIMU JUISl BBITIOJIHEHUS] TPEOOBAaHUH K YPOBHIO IOATOTOBKH
oOyyarouuxcsi.
O6opynoBaHue yueOHOTO KaOUHETa.
® KOMIUIEKT KOHTPOJIbHO-U3MEPHUTEIbHBIX MAaTEPHAIOB; M
e HOro(pyHKIIMOHAIBHBIA KOMILICKC MPETIOAaBaTEs;
®  HaISAIHBIE TOCOOUS (KOMIUIEKTHI YU4eOHBIX TaOJIUII, TIJIAKATOB U JP.);
® UHCTPYKIIMHU IO UX UCIIOJIB30BAHUIO M TEXHUKE OE30MaCHOCTH;
® KOMIUICKT TEXHHYECKOW JOKYMEHTAIIMH, B TOM YHUCIIE TACTIOPTa HA CPEICTBA O0YUCHUS
TexHnudeckue cpeacTBa 0OyICHHUS:
¢ uH()OPMANMOHHO-KOMMYHHKAITMOHHEIC CPEJICTBA;
® DKPAaHHO-3BYKOBBIC TIOCOOUS;
® XHMMHUYECKas MOCYy/Ia 1 XUMHYCCKHE PCaKTUBBI,

3.2. UndopmannoHHoe odecriedeHue 00yuyeHust
IlepeyeHb pexkoMeHAyeMbIX Y4YeOHbIX H31aHUi, VHTepHeT-pecypcoB, AOMOJIHUTEIbHOM
JUTEPaTypbl

OCHOBHBIE UICTOYHUKHU

[Terenun, A. JI.EcrectBo3Hanue : yue6. nocodue: [CIIO]. - Mocksa : ®OPYM, 2015. -
256 c. : wun. - (IIpodeccuonampHoe obOpazoBanue). - ISBN 978-5-91134-417-7 (M3n-Bo
"®OPYM") : 283.00. - Teker (BU3yaJIbHBIIN) : HEIOCPEICTBCHHBIM.
ecrecTBO3HaHME; (Qu3uka; Ouoinorus; [lamaktuka; BceneHHas; DBOJIONHS;, HKOCHUCTEMA;
Bepnanckuii B. U.; Ouocdepa.

s crynenTos

1. benser J.K., Hemvmun I'M., Ky3nenosa JI.LH. u np. buonorus (6a3oBbiii ypoBeHs). 10
knacc. — M., 2014.

2. benses JI.K., demvimun .M., bopoaun I1.M. u np. buonorus (6a3oBsiii ypoBenb). 11 kmacc.
— M., 2014.

3. Taopuensa O.C., OcrpoymoB N.I'. Xumus uist mpodeccrii u CriennuaIbHOCTEH COMaIbHO-
HKOHOMHUYECKOTO U TYMaHUTApHOTo Mpoduiieit: ydeOHUK IS CTYI. YUPEKIACHUH cpel. mpod.
obpazoBanusi. — M., 2014.

4. Tabpuensu O.C. Xumus. [Ipaktukym: yueb. nocobue. — M., 2014.

5. Tabpuensa O.C. u np. Xumus. TecTsl, 3a1aun U yrpaxHeHus: yued. mocooue. — M., 2014.
["abpuensan O.C. Xumus. [Tocobue nist moarorosku k EI'D: yue6. mocodbue. — M., 2014.

6. Enxuna JI.B. buonorus. Beck mkonbHbIN Kype B Tabmuax. — M., 2010.

7. Epoxun FO.M. Xumus: 3agaun u ynpaxHeHus: yue0. mocoOue A CTy. YUpeKICHUN cpel.
npo¢. odpazoBanus. — M., 2014.

8. Epoxun HO.M. COOpHUK TECTOBBIX 3aJaHMi IO XHMMHUHU: yuyeO. mocobue i CTyH.
yupexieHuit cpesl. npod. odpazoBanus. — M., 2014.

9. Koncrantunos B.M., PezanoB A.I'., ®daneeBa E.O. buornorus: y4eOHHMK [JIsI CTYy/I.
yupexieHuit cpes. npod. oobpazosanus / noa pen. B. M. Koncrantunosa. — M., 2014.
JlonomHUTENbHBIE HCTOYHUKH

1. Hemuenko K.O. ®usuka B cxemax u Tabnunax. — M., 2014,
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2. Cawmotinenko [1.M. ®uzuka mist mpodeccuii U CIeruatbHOCTEH COMATbHO-9KOHOMUYECKOTO

¥ TYMaHUTapHOTO MpoduiIeii: yueOHUK Ui CTYA. YUpEeKACHUH cpea. npod. odpazoBaHus. —
M., 2014.

Camoiinenko IL.M. COopuuk 3amay mo ¢usuke i npodeccHii M ClIenualbHOCTEH
COIMAIILHO- IKOHOMHYECKOTO M TYMaHHTAPHOrO mpoduiei: yded. mocobue mis CTyI.
yapexeHuit cpes. npod. oobpazosanusi. — M., 2014.

4, XuMus: 3JeKTPOHHBIN y4eOHO-MeToANYeCKui KoMIieke. — M., 2014

HuTepHeT-pecypcsl

www.class-fizika.nard.ru («Knacchas mocka uist TF0003HATEIBHBIX) ).

www.physiks.nad/ru («®u3nka B aHUMaIUSIX»).

WWW. interneturok. ru («Bumeoypoku mo mpeaMeTaM MKOIBHON IPOrpaMMBbI»).

www. chemistry-chemists. com/ index. html (371€KTpoHHBIH XypHaT «XUMUKH M XHUMUSD).
www. pvg. mk. ru (omumnuana «I[lokopu BopoObeBbI TOpBD»).

www. hemi. wallst. ru («Xwumus. OOpa3zoBaTenbHBIH CaUT UIA  IIKOJIBHHKOBY).
www.alhimikov.net (O6pa3zoBaTenbHBIN CAaUT ISl IIKOJIBHUKOB).

www.chem.msu. su (DnekTpoHHast OMOIHOTEKA 110 XUMHH).

www. hvsh. ru (kypHas «X¥MHSI B IIKOJIE» ).

www.hij.ru (kypHan « XuMus 1 KU3HbBY).

www. biology. asvu. ru (Bcs Owuonorus. CoBpemeHHass OWOJIOTHS, CTaTbH, HOBOCTH,
oubmmoreka). www.window.edu.ru/window (EagumHoe OKHO gocTyma K 0Opa3oBaTeIbHBIM
pecypcam MHTepHeTa 1o Ouosiorun)

http://www.vesti-nauka.ru — caiiT HoBocTeli B HayKe.

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

http://www.edu.ru — Poccuiickoe obpa3oBanne — DeepanbHbIil MopTa

www. krugosvet.ru /yHuBepcanbHas sHIuKIoneus «Kpyrocser/;

http:// sciteclibrary.ru /HayuHO-TeXHIYECKass OMOIMOTEKA/

www.auditorium.ru /6ubnmroTeka HHCTUTYTa «OTKPBITOE OOIIECTBOY

http://www.elementy.ru — caiit, comepkamuii H”HGOpPMAIIHIO TIO BCEM pa3/ieiaM TUCIUTUINHBI
http://nrc.edu.ru/est — osnekTponHbIii yueOHMK ApyuneB A.A. u ap. «Konuemnmu
COBPEMEHHOTO €CTECTBO3HAHUS

http://www.naturalscience.ru — caiit, MOCBSIIICHHBINA BOITPOCAM €CTECTBO3HAHUS
http://www.college.ru — caiit, conepkaluii OTKPHITbIC YUeOHHKH 0 €CTECTBEHHOHAYYHBIM
JIMCITUTITHHAM

http://www.ecologylife.ru — caiit, mocBsIeHHbIH BOITPOCaM 3KOJIOTHH
http://www.ecologam.ru — caiiT, mocBsIIEHHbBII BOMPOCaM YKOJOTUH
http://www.krugosvet.ru - cereBast srnukaoneust «Kpyrocsem»

http://ru.wikipedia.org - cereBas sHHKIONEANS «BUKHUIIE UM
http://www.macroevolution.narod.ru - caiiT, MOCBAIIEHHBIH BOMPOCAM BOJTIOIUH
http://www.si.edu/guides/russian.htm - caiit CmuTcOoHOBCKOTO My3es B BammHrTone, ero
€CTEeCTBEHHOHAYYHAs KOJUIEKIINS, TPOMCXOKICHUE YeT0BEKa

http://www.raen-noos.narod.ru — o Hoocgepe Ha caiite Poccuiickoii akajeMiH €CTeCTBEHHBIX
HayK

http://galspace.spb.ru — caiir, mocesimeHHbI KocMmocy, COJHIYy, IUIaHETaM COJIHEYHOM
CHCTEMBI
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4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHUS YYEBHOM
JANCHUIVINHBI «kECTECTBO3HAHUE»

PesynbTarsl o0yueHus
(OCBOEHHBIE YMEHUSI, YCBOCHHbBIC 3HAHMS)

@DopMBbI U METOBI
KOHTPOJISL U OLIEHKH
pe3yJIbTaTOB O0yUYEHUS

YmMenust:

VY1-opueHTUpOBaTbCSA B COBPEMEHHBIX HAyYHBIX [OHATUSAX H orpoc ,

UH(POPMALIUN €CTECTBEHHOHAYYHOTO COJIEPKAHMS; TECTUPOBAHUE

Y2- pabotath C €CTCCTBEHHOHAyYHOW WH(GOpMAIMEH: BIIAJCTh TBOPYECKHUE

METOJIJaMU TOHMCKA, BBIIEIATH CMBICIOBYIO OCHOBY U OIICHHBATh UHAUBUIyaJIbHbIE

JIOCTOBEPHOCTH MH(OPMAIIHH; 3a/laHus

V3 -BpigBUraTh TUNOTE3Bl W TpeaJiaraTh MYTH WX MPOBEPKH, JENIATh HCCIIEI0BATENbCKAs

BBIBOJIbI HA OCHOBE JKCIIEPUMEHTANIBHBIX JaHHBIX, IPEJACTABICHHBIX B pabota

BUJIE rpaduka, TaOIHUIbl WIIK JHarpamMmbl;

VY4 - ucnonbp30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS B TIOBCETHEBHOM HCCIIEI0BATENbCKAS

YKU3HU 171 oOecriedeHnst 0€30MacHOCTH JKU3HEIEATEIbHOCTH, OXPaHBI pabota

3/10pOBbs, OKPYXKaIOIIEH CpeJibl, SHEProcOepeKeHNUs; orpoc ,
TECTUPOBAHUE

3HaHUS:

31 -OCHOBHBIEC HAYKH O IPUPOAE, UX OOLTHOCTH U OTIUYHS; TECTUPOBAHUE

€CTECTBEHHOHAYYHbI METO/ IO3HAHUS U €r0 COCTABJISIOLINE,
€IMHCTBO 3aKOHOB IIPUPOJIbl BO BeeneHnHow;

nabopaTopHbIe pabOThI
MPAKTUICCKHEC 3aHITHS
KOHTpOJIbHAs paboTa

32 - B3aUMOCBSI3b MEX/ly HAYYHBIMU OTKPBITUSIMU U Pa3BUTUEM
TEXHUKH U TEXHOJIOTUH;

o1poc,
MPAaKTUYECKHUE 3aHATHS
KOHTpOJIbHAsI paboTa

33 - BKJIa/1 BeIMKHUX YUYEHBIX B (POPMHUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUpa

orpoc,
3amura pedepaTon/
MPOEKTOB/ MPE3EHTAIIHS
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