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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma (pakynbTaTUBHOTO Kypca «Pelienne sKcnepuMeHTaIbHbIX
3a]a4 110 XMMUW» COCTaBJIEHA HA OCHOBE ITPOrpaMMBbl 00I11€00pa30BaTENbHBIX
yupexaeHuit. Xumus - 9

Heas kypca: pacuiupenue 3HaHuH, GOpMHUPOBAHUE YMEHUN U HABBIKOB

y y4YalluXxcs 110 PELICHHUIO PACUETHBIX U SKCIIEPUMEHTAJIBHBIX 3a7a4 110 XUMHUH,
pa3BUTHE MMO3HABATEILHONW aKTUBHOCTH, MOTHUBALIMK K YYEOHOMY IMPEAMETY,
UCHOJIb3Ys 000pyaoBaHue U poBoii 1aboparopun no xumMun «Touka pocta»

3agaum kypca:

3aKPCIINTh YMCHUA U HABBIKW KOMITJIICKCHOT'O OCMBICJICHUA 3HAHUM U UX
IMPUMCHCHUIO ITPHU PCHICHUU SKCIICPUMCHTAJIBHBIX 3a/1a4 U pra)KHeHPIﬁ;

HNCCJICAOBATD U AHAJIM3UPOBATH AJITOPHUTMBI PCIICHUA TUIIOBBIX 3a1a4
Pa3BUBATHL y YUAINUXCA YMCHUA CPABHHUBATDH, AHAJIM3UPOBATH U ACJIATh BBIBOJbI;

Croco0CTBOBATH (HOPMHUPOBAHUIO HABBIKOB COTPYIHUYECTBA B MPOIIECCE
COBMECTHOM pabOThI;

paciirpeHre cofepKanusi yueOHOro npeamMera «XuMHus»

CO3/1aTh y4YallIUMCS YCJIOBHS B OATOTOBKE K ciade OI'D.

OO0masi xapakTepucTHKA MpeAMeTa

Teopernueckoil 023011 FIEKTUBHOTO MPEAMETA CIYKUT KypC XUMHH OCHOBHOM
IIKOJIBI. Pactimpsist v yriryOsisist 3HaHUS, yJaluecss COBEPIICHCTBYIOT YMEHHUS U
HAaBBIKH 10 PELICHUIO PACYETHBIX U DKCIIEPUMEHTAJIBHBIX 3a7a4 U yIIpaXHEHU. B
KauecTBE OCHOBHOM (DOPMBI OpraHu3aIiuu yueOHbIX 3aHITHI MpeJiaraeTcs
MIPOBEJICHNE JICKIINI, HA KOTOPBIX TAETCS KpaTKoe 0OBICHEHHE TEOPETUUECKOTO
MaTtepuala, a TakKe CIocoObl pelIeHus 3a/1a4 ¥ YIPaXKHEHUH 10 TAaHHOM TeMe.

J171s1 HOBBILLICHHS] UHTEPECA K TEOPETUUECKUM BOIIPOCAM U 3aKpEIJICHUU
M3YUYEHHOI'0 MaTepuaa, mpelyCMOTPEHbl YPOKU-TIPAKTUKYMBI 110 COCTABIICHUIO U
OCYIIECTBIICHUIO CXEM IMPEBPAILCHH, OTPAXKAIOIINX FT€HETUUECKYIO CBSI3b MEXKIY
KJIacCaMU HEOPraHMYECKUX BEUIECTB U COCTABICHUIO PACUETHBIX 3aj1ay, C
yKa3aHHUEM CIIOCOOOB UX PEIICHUSI.

[Tpu pa3zpaboTke nporpaMmsbl 3JIEKTUBHOIO MPEIMETa aKLCHT JIeNIajcs Ha T
BOIIPOCHI, KOTOPBIE B 0230BOM KypC€ XMMHU OCHOBHOM IIKOJIbI PACCMATPUBAIOTCS
HEJIOCTATOYHO MOJIHO WJIA HE PACCMATPUBAIOTCSI COBCEM, HO BXOJAT B IMIPOTPAMMBI



DK3aMEHOB. boJIBIIMHCTBO 3a/1a4 n ynpaxkHeHui B3aTo u3 KMMos no OI'D, uro
ITO3BOJISIET IMMOATOTOBUTH YYAIIUXCA K CAAa4Y€e IK3aMEHa.

Onucanue Mecta yueOHOro npeaMera B y4eOHOM IIaHe

Kypc paccuntan Ha 34 yaca (1 yac B HeJienr0) 3a CUET YacTH Y4eOHOro IUIaHa,
dbopMupyemoii yyacTHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUM.

Posib y4eOHOro npeamMera B J0CTHKECHUM 00YYAIOMIUMHUCH IVIAHUPYEMBbIX
pe3yIbTaTOB OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl IIKOJbI

[Ipennaraemslii 3JIEKTUBHBINA KypC paCCUMTaH Ha ydaluxcs 9-X Ki1accos,
KOTOpBIE CJlIeTIai BIOOP COOTBETCTBYIOIIETO HAMIPABJICHUS B OOYUEHUH U
IPOSIBISIOT ONPEAEIEHHBIA NHTEPEC K XUMUHU. Y MEHHUE PEIIATh 3a0a4l 110 XUMHH
SBJISIETCS. OCHOBHBIM KPUTEPHEM TBOPYECKOI'O YCBOECHMS npeameTa. IMEeHHO uepes
pelIeHue 3a7a4 pa3IuyHbIX TUIIOB U YPOBHEH CII0)KHOCTH MOXKET ObITh
s¢ddexTuBHO 0CcBOEH Kypc XuMuH. OJIHAKO H3-3a OTPAHMYEHHOCTH BPEMEHH Ha
YPOKE YIEeseTCsl HEA0CTATOYHO BHUMAaHUS PEIICHUIO HECTaHIapTHBIX 3a7a4, Majo
0TpabaThIBAIOTCS Pa3HbIE METOBI pelIeHUs 3a1a4. [109ToMy 37eKTUBHBINA KypC MO
PEIICHUIO IKCIIEPUMEHTATBHBIX 33/1a4 COBEPIIEHHO HEOOXOUM.

9KCH€pI/IMeHT B O6y‘{€HI/II/I XHMHHM HMeeT OOJIbIIOE 3HAYCHHE. AHaJII/IBI/Ip}ISI
PE3YIbTAThI HpOBGI[éHHLIX OIIBITOB, YyYalIUCCs Y6€}K,II3IOTC5I B TOM, 4YTO TC HJIA
HHBIC TCOPCTHYCCKUC TIPCACTABIICHUA COOTBCTCTBYIOT HWJIM IIPOTHUBOPCHAT
PCaJIbHOCTHU. Tonbko OCYHCCTBIIAA XUMHUYECKUMN OKCIICPUMCHT MOKXHO IIPOBCPUTH
AOCTOBCPHOCTD IIPOTHO30B, CACIIAHHBIX HA OCHOBAHHWH TCOPHUHU.

B mpouecce skcnepuMeHTanbHON pabOTHl yyaliuecss NPUOOPETAIOT OMBIT
MO3HAHUSI PEATBHOCTH, SIBISIOMIMICS BaXKHBIM STanoM (GOPMHUPOBAHUS Yy HHUX
yOeXJeHul, KOTOphle, B CBOIO O4YEpEellb, COCTABISIOT OCHOBY HAay4YHOTO
MUPOBO33PEHUS.

COLEPKAHUET YYEBHOI'O ITPE/IMETA
Tema 1. PacueTsl mo xumndyeckum popmyaam. (2 yaca)

OCHOBHBIE ITIOHATHS B 3aKOHBI XUMHH. BeniecTBo, XUMHUECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa. 3aKOH COXPaHEHMSI MacChl BEIECTB, 3aKOH MOCTOSHCTBA COCTaBa,
3akOoH ABorazpo. KonndecTBo BemiecTa, MOJb, MOJISIpHAsE Macca, MOJIIPHBIN
00beM razoB. MaccoBas 10Jis1. Beraucienne MaccoBOH JOIU XUMHUYECKOTO
dJIEMEHTa B COCIMHCHWH. BBIBOJ XMMUYECKONW (POPMYJIBI BEMIESCTBA IO MACCOBBIM
0J1sIM 3JIeMeHTOB. OTHOCUTENbHAS TUIOTHOCTD Ta30B. Y CTAaHOBJICHUE MIPOCTEHIIICH
dbopMyIIBI BElIeCTBA IO MACCOBBIM JIOJISIM AJIEMEHTOB C MCIOJIb30BAaHUEM
a0COJIIOTHON M OTHOCHUTEIBHOM INIOTHOCTH BEIECTBA

Tema 2.BblunciieHUs 110 YyPABHEHUAM XMMUYECKHUX peakuui (S4acos)



XUMUYECKUE peaKLMU. Y paBHEHU XUMUYECKUX peaklnil. Belunciienue Macchl
(xonmnuecTBa, 00bEMa) BEUIECTBA IO U3BECTHOM Macce(KOIMYECTBY, O0BEMY)
OJIHOTO U3 BCTYNUBILIUX B PEAKIUIO WM MOJYyYHUBIINUXCS BelecTB. TermnoBoi
s ekt peakiuu. TepMoXUMUYECKHE YPaBHEHUS peakinii. PacueTsl TemioBoro
s dekra peakiuu 1o JaHHBIM O KOJIMYECTBE (Macce, 00BbEMY) OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB U KOJIMYECTBY BbIACISIONICICS
WJIU TIOTJIONIAIONIEHCsl TETUIOTh.  Bhruucienue Macchl (KOJU4YecTBa, 00bheMa)
MPOJYKTa PEAKIUH, ECIIH OJHO U3 UCXOJHBIX BEIIECTB JAHO B U30BITKE.

Cxembl HpeBpameHHﬁ, OTpaXKaIMUC I'CHCTHUYCCKYIO CBA3b MCIKIAY
HCOPraHNYCCKUMU BCUICCTBAMMU.

CocraBienue u OCYHICCTBJICHUC CXCM HpeBpameHHﬁ, OTpaXXaroumuXx rcHeTUYCCKYyro
CBA3b MCIKAY KJIaCCaMH HCOPIraHNYCCKUX COCHHHCHHﬁ.

Tema 3. Xumnueckuii 3jeMeHT (3 yaca)

CTpOGHI/Ie u coctaB atoma. CocTraBieHue QJICKTPOHHBIX U 3JICKTPOHHO-
I‘pa(i)I/I"IeCKI/IX q)OpMyJI aTOMOB XMMHYECKUX AJIEMEHTOB. BaleHTHOCTH U CTEIICHD
OKHCJICHUA XUMHNYCCKUX 3JICMCHTOB.

HepI/IOIII/I‘IGCKI/Iﬁ 3aKOH. CpaBHI/ITeJIBHaH XAPAKTCPUCTHKA XUMHUUYCCKHUX 3JICMCHTOB
ITO UX ITOJIOKCHHUIO B l'IOprI[KOBOfI CUCTCMC XUMHUYCCKUX IJICMCHTOB U CTPOCHUIO
aToMa.

Tema 4. BemectBo (7 4acoB)

Kinaccudukanus Bemects. [IpocTeie u ciiokHbIe BemecTBa. CBOMCTBA BEIIECTB.
Kpucraninoruaparsl. I'eHeTHueckas CBs3b HCOPTaHMYECKUX BEIIECTB.

Tema 5. Xumnueckue peakuuu (15 yacon)

I'eneTnueckas CBsI3b MEXKY KJIIACCAMH HEOPTAHUYECKUX BELIECTB.
Tepmoxummudeckue ypaBHeHus peakiuii. TemnoBoit agdekt peakunn. CKOpocTh
XUMUYECKOU peakIuu. DIEKTPOJIUTHYECKAs TUCCOLMAIUS. DIEKTPOIUTHI,
HEAJICKTPOIUTHL. BiusHue paznuvabix (akTOpOB HA MPOIIECC TUCCOIUAIUH.
Peakuuu noHHOTrO OOMEHA.

Peakuum B pacTtBopax 351eKTpoauToB. I uaponus cone, pH pactBopos.
Ilnanupyembie pe3yJibTaThl:

lIpeomemmnvie pezyromameol

B pe3ynbTare nzydeHus 3J€KTUBHOTO MPEeAMETa YUYCHHUK JT0JKEH

3HATH/IOHUMATH



Baoicuetiue xumuueckue nonsmus: BEIMECTBO, XUMHUYSCKHI DJIEMEHT, aTOM,
MOJIEKYyJa, Macca aTOMOB U MOJIEKYJI, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM,
ANEKTPOJIUTHYECKAS TUCCOLMAIUS, TUAPOIIU3, TEIIOBOM A(hPEKT peakiuu.

OcHog6Hble 3aKOHbL XUMUU. 3aKOH COXPAHEHUsSI MAaCChl BELIECTB, IIEPUOAUIECCKUI
3aKOH, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo; KJIacCU(UKALUIO U
HOMEHKJIATYPY: HEOPTaHUYECKUX COCTUHEHUN.

YMmeTh
Haszvieamv: n3yuyeHHbIE BEIIECTBA.

Onpedeﬂﬂmb: BaJICHTHOCTD M CTCIICHb OKHUCJICHUA XUMHUYCCKHUX 3JICMCHTOB,
XapaKTep CpC€abl B BOAHBIX paCTBOPAX, OKUCIUTCIIb U BOCCTAHOBUTCIIb,
MPUHAJICKHOCTD BCUICCTB K PA3JIMYHBIM KJIACCaAM HCOPIraHUYICCKUX COCI[HHGHHfI.

IIposodums pacueTsl 0 XUMUYECKUM (OopMysiaM U YpaBHEHUSIM PEaKIIHii;

Ocywecmenams CaMOCTOSITENbHBINA MOMCK XUMUYECKON HH(POpMaLINH C
UCITOJIb30BAHUEM PAa3JIMYHBIX HICTOUYHUKOB (CITPABOYHBIX, HAYYHBIX U HAYYHO-
NOMYJISIPHBIX U3JaHUHN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTA).

Ocywecmenamos npakmudecKy CXeMbl IPEBPAILICHUS, XapaKTePU3yIOIINX CBOWCTBA
Y TEHETUYECKUE CBSI3U BEIIECTB.

Pewamo 3a1a49M pa3sHbIX THUIIOB.

Opuenmupogamuvcsi CpeAN Pa3INIHbIX XUMUUECKUX PEAKIUN, COCTABIIATh
HEOOXOIMMBIE YPAaBHEHMUSI, OOBSICHATH CBOU JCHCTBUSI.

Cocmasnamo u OCYIICCTBIATD IMPCBPAICHHNA, OTPAKAIOIINUC I'CHECTUICCKUC CBA3H
HCOPTraHUYCCKUX BCHUICCTB.

Memanpeomemnuvle pe3yromamoi

Pecyiamuesuvie YVJI:

CamocTosTenbHO 00HAPYKUBATh U (OPMYIHPOBATH TPOOIEMY.

BreiaBuraTs Bepcun pernieHust mpo0aeMbl, 0CO3HABATh KOHEYHBIA PE3yibTarT,
BBIOMPATH W3 MPEIOKEHHBIX U UCKATh CAMOCTOSITEIIBHO CPEICTBA IOCTIKCHUS
LETIN.

CoctaBnsTh (MHAMBUIYAJIbHO WM B TPYIIIE) IJIAH PEUICHUS TPOOJIEMBI.

[Topbupats K Kaxkaou npodiieme (3a7a4e) aIeKBaTHYIO €l TEOPETUUECKYIO
MOJIENb.



PaGoras o npennoKeHHOMY M CaMOCTOSATEIBHO COCTABIIEHHOMY IUIaHY,
UCII0JIb30BaTh HapsIly C OCHOBHBIMU U JIONIOJIHUTEIbHBIE CPECTBA (CIIpaBOYHAas
JUTEPATypa, CI0KHbIE TPUOOPHI, KOMIIBIOTED).

[InanupoBaTh CBOIO MHIMBHUAYAIbHYIO 00OpPa30BaTEIbHYIO TPAEKTOPHIO.

PaGoTtaThk 0 caMOCTOSITENTFHO COCTaBIEHHOMY TUTaHY, CBEPSSACH C HUM H IIEJIBIO
JESATENBHOCTH, UCTIPABJISIS OMIMOKH, UCITOJIB3YsI CAMOCTOSITEIHHO MTOA00paHHbBIC
cpeacTra (B Tom uuciie u MaTEpHET).

CB00OOIHO TI0JIB30BATHCS BEIPAOOTAHHBIMU KPUTEPHUSIMU OIEHKU U CAMOOIIEHKH,
UCXO/JI U3 1EJU U UMECIOIIUXCS KPUTEPUEB, pa3iandas pe3ysibTaT U ClIOCOObI
JIeCTBUMH.

B XOIC MPCACTABIICHUA IIPOCKTA AdBATH OLICHKY €T'0 PC3YyJIbTATaAM.

CaMocCTOsITeIbHO 0CO3HABaTh MPUYMUHBI CBOETO yCIeXa WM HEeyCIieXa U HaXOAUTh
CHOCOOBI BBIXOJA U3 CUTYAllUU HEyCcIeXa.

YMeTh OOCHUTH CTCIICHD YCIICINHOCTH CBOCH HHHHBH}Iy&HLHOﬁ 06p330BaTCHBHOﬁ
ACATCIIBHOCTH.

JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM KaueCcTBaM W 4epTaM XapakTepa («KaKoB 5»),
OTIPENICIIATh HAIPABJICHHUS CBOETO PA3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE JIJIs
ATOTO HAJO C/CNIAThY).

lloznasamenvnvie YV/I:

AHanu3upoBaTh, CPAaBHUBATH, KJIACCH(PUIIUPOBATH U 0000IIATh TTOHITHS :

- IaBaTh OMpe/IeJICHUE TTOHATHIM Ha OCHOBE U3yYEHHOTO Ha Pa3IMYHbIX
npenMeTax yueOHOro Marepuana;

- OCYIIECTBIISATh JJOTUYECKYIO ONEPAMIO YCTAHOBJICHHUS POJ0-BUI0BBIX
OTHOILICHMH;

- 000011aTh MOHATHS — OCYIIECTBIIATH JIOTHISCKYIO OIEPAIIHIO TTePeXo/ia OT
MOHATHUS C MEHBIIUM 00BEMOM K IOHATHIO C OOJIBIIUM 00BEMOM.

CTpouTh JJOTUYECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAaHOBICHUE TPUUYUHHO-
CIIeICTBEHHBIX CBSA3CH.

Co3naBath MOJIENH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA,
peoOpPa3oBBIBATH MOJIEIU C ETBIO BBISIBICHUS OOIUX 3aKOHOB, OMPEICIISIONINX
JAHHYIO MPEIMETHYIO 00JIaCTb.

[IpeacraBnars nHGOpPMALIMIO B BUJIE€ KOHCIIEKTOB, Ta0JIUIL, cXeM, rpauKoB.



[IpeobOpazoBbiBaTh HHGOPMAIMIO U3 OJHOTO BUJIA B IPYTOX U BHIOUPATh YAOOHYIO
st ce0s popmy pukcanuu u npencrapieHus uHpopmanuu. [lpencrapnare
uH(pOpMAIMIO B ONTUMAIBHON (pOpME B 3aBUCUMOCTH OT ajpecara.

[TonrMas mo3uLMIO IPYTOro, pa3audyaTh B €r0 peur: MHEHUE (TOUKY 3pEHUs ),
JTIOKa3aTeIbCTBO (apryMeHThl), (haKThl; TUIIOTE3bI, AKCUOMBI, TeOpuH. st 3TOTO
CaMOCTOSITEILHO UCIIOJIB30BaTh PA3IMYHBIC BU/IbI UTCHUS (M3ydarolee,
MIPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOMCKOBOE ), PUEMbI CITYIIIAHUSI.

CamoMy co3/1aBaTh UICTOYHUKHA HH(POPMAIIUK Pa3HOTO TUIIA U JIJIST Pa3HbIX
ayJIMTOpHiA, COOJII01aTh NH(DOPMAITMOHHYIO TUTUEHY U TTpaBujia HHPOPMAIIMOHHON
0€30MacHOCTH.

VYMeThb UCIIO0JIb30BaTh KOMIIBIOTCPHBIC U KOMMYHUKAITHOHHBIC TCXHOJIOTUHU KaK
HHCTPYMCHT AJIA JOCTHUXKCHUS CBOUX ueneﬁ. YMeTh BBI6I/IpaTB AZICKBATHBIC 3a1a4C
HHCTPYMCHTAJIBHBIC IIPOTPAMMHO-AIIIIaAPATHBIC CPCACTBA U CCPBUCHKI.

Kommynuxamusnwvie YVJ/I[:

OTtcTanBasi CBOIO TOUKY 3PEHHUSI, MPUBOJUTH apTyMEHTHI, TOATBEPKIAs UX
dakTamu.

B nuckyccuu ymMeTh BBIIBUHYTh KOHTPAPTyMEHTHI, Iepepa3supoBaTh CBOIO MBICIH
(BajieHre MeXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

Yuurscs KPUTHUYHO OTHOCUTBHCA K CBOCEMY MHCHHIO, C IOCTOMHCTBOM IIPpU3HABATH
OIIMOOYHOCTH CBOECIO MHCHMS (GCJII/I OHO TaKOBO) " KOPPCKTHUPOBATH €TO.

[ToHrMas mO3ULIKIO APYrOro, pa3andyaTh B €r0 PEUU: MHEHUE (TOUKY 3pEHHUS),
JI0Ka3aTeIbCTBO (apPryMEHTHI), PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUH.

YMeTh B3MISIHYTh HA CUTYAIMIO C HHOM MO3UIMA U JOTOBAPUBATHCS C JTFOAbMH
WHBIX MTO3UIINH.

Jluunocmuoie pesyromamol
ITocteneHHO BhICTpauBaTh COOCTBEHHOE 1I€JIOCTHOE MUPOBO33PEHUE.

Y4uTthcs uCnojib30BaTh CBOU B3I bl HA MUP JJIA 00BICHEHUS Ppa3JIM4HBIX
CHTyaHHﬁ, peUICHKA BO3HHUKAOIIUX HpO6J’I€M " U3BJICUCHUS )KN3HCHHBIX YPOKOB.

Hcnonp30BaTh CBOM HHTEPECHI TSI BHIOOpA WHANBUAYAIBLHON 00pa30oBaTEIbHON
TPaeKTOpHUH, MOTEHIHAIBHOU OyAyiiel npodeccuu u COOTBETCTBYIOIIETO
npoIHLHOTO 00pa30BaHMUS.

[IpuoOpeTats ONbIT y4acTus B JieJlax, HPUHOCSIIUX MMOJIb3Y JOJISIM.



w

YYUTHCS CaMOCTOSATEIHLHO BBIOUPATh CTHIIb MIOBEICHUS, TPUBBIUKH,
obOecnieunBatroiire 6e30macHbIi 00pa3 )KU3HU U COXpPaHEHUE 370pPOBbsI — CBOETO, a
TakKe ONM3KHUX JTFOACH M OKPYXKaIOITHX.

VYcnenrHo caMmopeann3oBaThes B yueOHOM 1eITeNbHOCTH; TOAr0TOBUThCs K OI'D;
pacmMpuTh Kpyros3op.
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