FOCYLOAPCTBEHHOE BIODKETH
OBLLEOBEPA3OBATEJIbHOE
YYPEXIOEHUE PECMYBNVKA
MAPUI 31 "MHOrOMPOSUNbHb
JMLEV-NHTEPHAT"

PACCMOTPEHA 1 OJIOBPEHA IMMPUJIOXKEHUE Ne 6
Ha 3aceanny I1eqarornueckoro coBera k npukasy ot 30.08.2023 r. Ne 66
I'BOY Pecnybnuku Mapuii 91

«MHoronpoUIbLHBIN JIUIICH-UHTEPHAT YTBEPXKJIEHA 5
TTpotokon Ne 1 ot 28.08.2023 . npukazom aupekropa 'BOY Pecriybnuku Mapwii D1

«MHoTronpoUILHBIN JIUIEH-UHTEPHAT
ot 30 aBrycra 2023 roga Ne 66 1.6

COT'JTACOBAHA
3amectutelb aupekropa no YBP I'bOY
Pecny6nuku Mapwuit On
«MHoronpoUIbLHBIN JIUIICH-UHTEPHAT
H.M. YyryHoBa

PABOYAA NPOrPAMMA
KYPCA BHEYPOYHOM QEATE/bHOCTY

«MACTEPCKAA «OHbIA XMMMK»

(ns1s1 9-X KJIaCCOB)

Pa3pa6OTLII/IK Kypca: YUUTCJIIb XUMHUU

Cpok peanuzauu nporpamMmsl — 1 ron

. Pyam
2023 r.



IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma kypca BHeypouHoW JestenbHOCcTH «Macrtepckas «HOHbIN
XUMHUEK»» cocTaBjieHa B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC OO0, Ha ocHOBE
[IporpamMmMbl  opMUPOBaHUSA YHUBEpCANbHBIX yueOHBIX aeiictBuii ['BOY
PecniyOnuku Mapuit 91 « MHOrOpoQUIbHBIN TUIEH-UHTEpHATY.

HanpaB/jieHHOCTh IPOrpaMMbl — €CTECTBEHHOHAY4Hasl.
AKTYaJIbHOCTb NPOrPAMMBI.

[IporpamMmbl €CTECTBEHHOHAYYHOM HAIIPaBICHHOCTH OPUEHTHUPOBAHbI Ha
CTAHOBJICHUE y JIETE U MOJIOAEKHU HAYYHOIO MUPOBO33PEHHUS, OCBOEHUE METOI0B
MO3HAHUA MHpA. AKTYyaJIbHOCTh TMPOTpaMM 3TOH OOYCJIOBJIEHA pa3BUTHUEM
HAayKOEMKHX TEXHOJOTMA BO BCEX O00JACTIX JEATEIbHOCTH COBPEMEHHOIO
o01miecTBa, 4yTo TpeOyeT OT 4YeJOBEeKa HE MPOCTO HOBBIX 3HAHUN U YMEHMIA, HO
3HAHUM M yMEHUH MO-HOBOMY OpPraHu30BaHHBIX. OJHUM HX MEPCHEKTHUBHBIX
HaIpaBJI€HUI B pPa3BUTUM MPOTrpamMM €CTECTBEHHOHAYYHOH HAamNpaBIEHHOCTH
ABJIAETCS] MHTETpalusl pa3IuyHbIX 00JaCTel 3HaHUI: XUMHH, OMOJIOTHH, 3KOJIOTHH,
KOTOpas N03BOJISIET C(hOPMHUPOBATH y OOYYAIOIIMXCS B3I HA MUP KaK Ha cpeny,
I7le IPOTEKAeT OJHOBPEMEHHO MHOXECTBO B3aUMHO OOYCJIOBJICHHBIX U B3aUMHO
BIMSIOIINUX IPOLECCOB, € Majo€ W3MEHEHHE YCIOBHM MOXET IPUBECTU K
MOIIHOMY OTKJIUKY U HA000pOT.

B nporecce paboTel Ha KpyXkKe, 00ydaromuecs yqarcst HaXOAUTb U 0000111aTh
HY’KHYI0 MH(pOpMAaIUIO, AEMCTBOBAaTh B HECTAHAAPTHBIX CUTYyalUsX, paboTaTh B
KOMaH/1€, OJIy4aroT HaBbIKW KPUTHUECKOIO BOCHPUATHS HH(OPMALIUU, Pa3BUBAIOT
CHOCOOHOCTH K  TBOPYECTBY,  HAOIIOAATEIBHOCTb,  JIFOOO3HATEIHHOCTD,
U300peTaTeIbHOCTb. EcTecTBeHHOHay4YHas HaIpaBJIEHHOCTb BKJIFOYAET
pOrpamMMbl, TPEAMETHO CBSI3aHHBIE C H3y4YEHUEM O00I1e00pa30oBaTEIbHBIX
nporpaMMm, a TakKXe BHEIIKOJIbHBIX JUCUUIUIMH: aCTPOHOMHUH, T€OJIOTHH,
NaJ€OHTOJNIOTMH,  MEIWUMHBI, OWOJOrMHM, OJKojJoruu. Bce  mporpammbl
€CTECTBEHHOHAYYHON HANpaBJICHHOCTU MPEAJIaraloT IIUPOKUN CHEKTp TeM ISl
MPOEKTHOM M y4eOHO-UCCIIEI0BATENbCKON IEATEIbHOCTH, NAIOIUNA BO3MOXKHOCTh
MPOSIBUTH ce0s1 B MHTEPECYIOIIEH 00J1acTU: CTAaBUTH 11eJIb PabOThI, UCKATh MyTH €€
JNOCTHXKEHUs, JOOMBaThCsA pe3yjbTaTa, aHAJIM3UPOBATh, Ji€JaTb BBIBOJBI,
IPEJCTaBISTh CBOIO pab0OTy HA MEPONPUATHUAX PA3TUYHOIO YPOBHSL.

BocnurarensHbie BO3MOKHOCTHU [porpamMm €CTECTBEHHOHAaY4YHOU
HAIpPaBJIEHHOCTHU CBS3aHBbI, MIPEXK/E BCET0, C (POPMUPOBAHUEM TTO3HABATEIHHOTO U
HAy4HOI'0 MHTEPECA K SBJICHUAM OKPY’KAOIIEr0o MUpPa, MUPOBO33PEHMS], MOTUBALIN
K IO3UTUBHOMY IIpeo0pa3oBaHuio Mupa. JlJisi CTapIIeKIacCHUKOB BRIOOP IporpaMm
€CTECTBEHHOHAYYHON  HAMpaBJICHHOCTH MOXET CTaThb ONPEICISIOIUM B
npodeccuoHanbHOM BBIOODE.

K onHOW M3 OCHOBHBIX Li€JIell €CTECTBEHHOHAYYHBIX MPOrpPaMM OTHOCHUTCS
dbopmupoBaHre y 00y4daromMXcs HAyYHOM KapTHUHBI MUPA, a TAKK€ OCBOCHHUE UMU
COBPEMEHHBIX TEXHOJIOTHI U METOJ0B MO3HAHUS OKpYsKaromiei cpeabl. KiroueBoe
3HaYEHHE UMEET 00yUYeHUE HABbIKAM 3KCIEPUMEHTANIBHOU PaOOThI; UCCIEI0BAHMUS;
MOJICJIMPOBAHUS C MCIIOIb30BAHUEM HOBEHIIMX TEXHOJOTMM U 000pyAOBaHHUSA, a



TaK)Ke MPOTrPaMMHOI0 0OecTeueHus], MO3BOJISAIONIEro 00pabaThiBaTh Pe3yabTaThl
OpakTUUecKod paboTbl. OIHUMM U3 MOKa3aTeneil pe3ylbTaTUBHOCTH OCBOEHUS
€CTECTBEHHOHAYYHOU MPOrpaMMBbl SIBJIIETCS y4acTUE 00y4daroIUXCsl B OJIMMITNAAAX,
KOH(pepeHIUAX, (eCcTUBAIIX, KOHKYPCaX, IJIeé OHU MOTYT IPOJIEMOHCTPUPOBAThH HE
TOJIBKO 3HaHMSI TEOPUH, HO U HABBIKU MPAKTUYECKON JIEATEIBHOCTH, KOMIIETEHLIUN
0 [IpEeIMETaM.

HoBu3zHa mporpamMmbl  3akirodaeTrcss B €€ HAlpaBIEHHOCTH  Ha
IPUOPUTETHOCTDh JOCTHKEHHUS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOTPaMMBbI
CpeICTBaMH MpeJIaraeMoro Ui U3y4eHHsl y4eOHOTO MpeaMeTa, Kypca, pa3BUTHe
o0mmei KyJabTyphl OOYYaIOIIMUXCS, MX MHPOBO33PEHUS, IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK 8 JI02uUKe OpMUPOBAHUS COYUATILHO ZHAYUMbBIX 3HAHUL, OMHOULEHUN U
ONbIMA 8 pasIUdUHbIX 6UOAX BOCNUMBIEAIOWell OesAmelbHOCU.

[Iporpamma pazpaborana A 00ydaromuxcs 9 KIaccos.

easb 4 32124 NPOrpamMMmBbl.

Lens — popmupoBanue y o0ydaronuxcs HaydHOH KapTHHBI MUpa, a TaKXKe
OCBOEHHE MMM COBPEMEHHBIX TEXHOJOIMH M METOJIOB MO3HAHUSA OKpYXKarouleu
cpensl. KiroueBoe 3HaueHHE B IOCTAHOBKE I€JIM HMMeEET OOydeHHE HaBbIKaM
HKCIEPUMEHTAIBHON pabOThl; UCCIEIOBAHUS; MOJCIUPOBAHUS C UCTIOIb30BAaHUEM
HOBEMIIMX TEXHOJOTMH M 00OpYJIOBaHMs, a TAaKK€ MPOrpaMMHOIO oOecredeHus,
MO3BOJISAIOIIET0 00padaThIBaTh pe3ysbTaThl MPAKTUYECKOU PabOTHI.

3azga4u IporpaMMBl:

JIngyHOCTHBIEC (BOCHUTATEIBHBIC):

¢ (hopMHUPOBATH MHPOKKE MIO3HABATEILHBIC MOTHUBEI, YMEHHUE OIICHUBATD
MPOLIECC U PE3YJIbTAT MO3HABATEILHOU e TEIIbHOCTH;

e (opMUpOBaTh TO3UTUBHOE OTHOLIEHHWE K ©0a30BbIM LEHHOCTAM
oOumiectBa — poOJM  Haykd, oOOpa3oBaHMM B  pa3BUTHUU U
COBEpIIEHCTBOBAHUS COLIMATIBLHOTO, TPUPOTHOTO MHPA.

e (opMupoBaTh CHOCOOHOCTh K CaMOOIIPEAENCHUIO, B TOM 4YHCIE U
npoecCHOHATbHOMY, YMEHHUE OMNpENeysITh T'PaHUIBI COOCTBEHHBIX
3HAHUMH,

e (¢QopMupoBaTh  MOTHBAIIMIO K  TPOAODKEHHIO  OOyYeHHS,
npodeccruoHanTbHOMY BHIOODPY;

® CO3/aTh YCJIOBUS JUIsl IPUOOPETEHUs OMbITa COLUAIBLHOTO JEUCTBUS
10 MPeoOpPa30BaHUIO MUPa Ha OCHOBE MOJIyYE€HHBIX 3HaHUH.

MertanpenMeTHbI€ (pa3BUBAIOIINE):

e (hopMHUPOBATH MMO3HABATENBHBIE, KOMMYHUKATUBHBIC U PETYJISTHBHBIC
YYI;

e (opMHUPOBATH MEKIPEIMETHBIC TIOHSATHS.

[IpeameTHbie (0Oy4Jaromue):

e Ha 0a30BOM U yIIIyOJIGHHOM YPOBHSIX (hOPMHUPOBATh OCHOBBI HAYUHBIX
3HaHUMU.

TemaTH4ueckoe MUIAHNPOBaHUE Kypca



Tema KoumnuecTBo
4acoB
Moayasb 9 kiaacca 144
1. | 3yuenue paboT u 6uorpaduii BELIAIOMINXCSI XUMUKOB MUPa 12
2. | Pabota ¢ Hay4HO-TIOMYJISIPHON XUMUYECKON U CTIeUaIbHON 10
JIUTEPATYPOH
3. YrayOnaeHHOoe U3ydeHHe IPorpaMMHOT0 MaTepuaia 30
4. | XumHYecKoe IKCIEPUMEHTUPOBAHUE M CBSI3aHHAs C HUM 30
UCCJIeI0BATENbCKAS IEATEIbHOCTh
5. OO011ecTBEHHO MMOJIe3Has JeATEIbHOCTD 12
6. CocTaBlieHUE U PEIICHUE XUMUYECKUX 3a]1a4, 16
UCIIOJIb30BAHUE CPEJICTB UHPOPMAIIMOHHBIX TEXHOJIOTHUH.
7. KpaeBenueckas u ctpaHoBeueckas padbora 16
8. Opranuzanus 1 MpoBEIECHNE MACCOBBIX MEPOIIPUATHN 110 18
XUMUU

[Tocre u3yyeHUs] JAaHHOTO Kypca y yUYallUuXCs PACHIMPATCS TEOPETUUECKHUE
3HaHUs 0 Pa3JIMYHBIM BOIIPOCAM U pa3/iesiaM XUMUHU; CHOPMUPYIOTCS PEIMETHBIE
U Mpo(eccroHaIbHO 3HAYUMBbIE YMEHUSI U HaBBIKU; OBJIA/ICIOT MEX MPEIMETHBIMU
KaTeropHusIMH, MOJIy4aT BOZMOKHOCTh MIEPEHOCUTD 3HAHUS U YMEHHUS B TUITUYHBIC U
HETUNHWYHBIE CUTYyalluH; cHOpMHUpYeTCs XUMHUYECKas KapThHa MHpa, OepexHoe
OTHOIIIEHUE K AYXOBHBIM M MaT€PHAILHBIM LIEHHOCTSIM, K IPUPOJIC, K YEIIOBEKY.

[Ipousoiiger:

- (opmHpoBaHUE YCTOMYMBOTO MO3HABATEIBHOTO MHTEpECA ydYalIUXcs K
XUMHYECKON HayKe, K OCHOBAaM XUMHUYECKUX MTPOU3BOJICTB, MPOPecCcHsiM, a TakxKe K
XUMHYECKOMY 00pa30BaHUIO;

- O3HAKOMJICHHME Y4YalllUXCS C TyMaHUTapHBIM AacleKTOM HUCTOPHH
XUMHYECKOH HAayKd M XUMHYECKOW TMPOMBIIUIEHHOCTH, a TakKe C BKIAIOM

BBIAAIOIMHUXCA XUMHUKOB MHPaA B €€ PA3BUTHC,



- ¢dopmupoBaHre OOOOIICHHBIX YMEHHMHA (CaMOCTOATETHLHO paboTaTh C
pa3HBIMH  JIUTEPAaTYPHBIMH  WCTOYHMKAMH,  TMPAKTHUYECKUX,  CHMBOJIMKO-
rpadUIecKuX, AKCIIEPUMEHTAILHO-UCCIIEIOBATEIbCKHIX, pacueTHo-
BBIYHCIIUTEIBHBIX U JP.);

- pa3BUTHC TBOp‘{CCKOﬁ CaMOACATCIIBHOCTHU, HCCTAHAAPTHOI'O MBIINIJICHHUA.

Y4eOHo-MeTOAUYECKOE U MATEPHATBbHO-TEXHMYECKOoe o0ecreyeHue
o0pa3oBaTeJbHOIO MpoLecca

1. Kosnexkuum MHMHEpaIOB, TOpPHBIX MOPOJ, METAJIOB U CIUIABOB,
MUHEpaIbHBIX YIOOPEHUH, IIaCTMACC, KAYYyKOB, BOJIOKOH.

2. XUMHU4YECKHUE PCAKTHUBLI U MaTCPpHUAJIbI:

1) IlpocTslie BemiecTBa

2) Oxcuabl METAJIOB

3) Kucaotsr

4) OcHoBaHHS

5) Conu

6) OpraHuyecKkue COeIUHCHHS

3. Xumuueckas nocyza:
1) IlpubGopsr anst pabOTBI C Ta3aMH — TMOJyYEHHUE, COOHMpaHue,
MOTJIOIIEHHE Ta30B;
2) TIpuOops! Il MEPETrOHKH, (GUIIETPOBAHMSI, KPUCTATITN3AIUH.
3) IlpoOupku, CHUPTOBKH, CTEKJISHHBIC MATOYKH, MUIETKH, CTAKAHBI,
BOPOHKH, OIOPETKH, IUIUHIPHI, hapPOopoBbIE YAIIKH.

4. Mojenu KpUCTAJUIMUECKUX pEHIETOK: anmMas, rpadut, XJIOpHUI HaTpus,
cepa, oxcun yriepoma (Il); HaGoppl Mojenelr aToMOB JJIS  COCTaBJICHUS
IaPOCTEPKHEBBIX MOJIENIEH MOJIEKYJI.

5. YueOGHble mocoOusi Ha me4yaTHOW OcHOBe: Habopbl Tabmmi «lIpaBuna
TEXHUKH Oe3omacHocTH», «CTpoeHue BeliecTBay, «benku M HYKIEMHOBBIE
KHCIIOTBDY, «XUMHUYECKHE peakuu», Ha0op TabMUIl 1O OpPraHuyecKowu,
HeopraHwdyeckon u obmel xumuu, «llepuogmdeckass cucreMa XUMHUYECKHUX
anemeHToB [[.M.MeHnaeneeBay.

6. TexHuueckue cpeicTBa OOY4YEHHS: MYJIbTUMEAUMHBIA KOMIIBIOTED,
MYJIBTUMEIUWHBIN IIPOEKTOP.

7. O6opynoBaHue u Marepualsl jadopatopun «l1Ikoma HOBBIX TEXHOIOTHI

8. YueOHas 1 IONOJHUTENbHAS JIUTEPATYPa, HAYUYHO-TIOMYJISIPHBIE Ky PHAJIbI
no xumun. COOpHUKH IS yIiTyOJ€HHOTO U3YYEHHs MaTepralia 1o MpeiMeTy.
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