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HOACHUTEJBHAA 3AIINCKA

OFBIIASI XAPAKTEPUCTHUKA KYPCA BHEYPOUYHOM JIEATEJILHOCTU
TPYJHBIE BOITPOCBHI XM

Pabouas nporpamMma no XuMuu B Kypce BHEYpOUHO fesTenbHocTH "TpyaHbie
BOIIPOCHI XUMHUHU'" Ha ypOBHE cpeaHero odmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanibHoro 3akoHa or 29.12.2012 Ne 273-03 «0O6 obpa3oBaHuu B
Poccuiickoit deaeparun», TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS (eaepaibHON
oOpa3oBaTenpHON mporpaMmbl cpemnero obmero obpaszoBanusa(POII COO),
npenacraBieHHbIX B DeiepaibHOM roCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COQ, ¢ yuérom KoHuenuuu npemnogaBaHusi yueOHOTo peaMera « XuMus» B Kypce
BHEYpOUHOUl nesitebHOCTH "TpymHble BOMpPOChl XMUMHUH"' B 00pa3oBaTEIbHBIX
OpraHu3ausiax Poccuiickon denepanun, peaTU3yIOLIMNX OCHOBHBIE
oOpa3zoBaTeIbHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXEHUN «CTpaTeruu pa3BUTHUS
Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHsSI Ha YPOBHE YIUNIYOJIEHHOTO W3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CHCTEME E€CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 9 kimaccoB. M3ydenue
npeaMera, peaausyeMoe B YCIoBUSX Ju(depeHIUpOBaHHOTO, MNPOPUIBLHOTO
oOy4eHusi, MpU3BaHO 0OecmneunTh O0LEe00pPa30BATENbHYI0 U OOIIEKYJBTYPHYIO
MOJTOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO /Ui ajanTalluid uX K ObICTPO
MEHSIOIIMMCS YCJIOBUSIM KU3HU B COIUYME, a TAKXKe JIJISl MPOJIOKEHUST 00yUeHUS
B OpraHu3alusx MpoPecCHuOHaTbLHOIO0 00pa30BaHUsl, B KOTOPHIX XUMHUS SIBISETCS
OJIHOU U3 TPUOPUTETHBIX JUCIUILIINH.

[Iporpamma paccunrtana Ha 34 4aca ¥ OpUEHTHUPOBAaHA Ha 0Oyyaromuxcs 9
KJIACCOB, MpenoJararonmx caaratb OI'D o XxuMuu. 3aHATHUS IPOBOJIATCS B
TEYCHHE BCcero yueOHoro roja no 1 gacy B Heaenmo (34 Jaca 3a roj)

OcCHOBY MOJAX0J0B K IPOrpamMMe B Kypce BHEYPOUHOH AesTenbHoCTH "TpyaHbIe
BOMPOCHI XUMHHU'", K ONIPEIETCHUIO O0IIEH CTpaTeruu 00y4eH s, BOCOIUTaHUS U
pa3BuUTHS, O0yYAIOIIMXCA CPEACTBAMHU YUeOHOTO IIpeIMeTa « XUMHUSD» B Kypce
BHEYPOUHOM JiearenbHOCTH "TpyIHbIe Bonpockl XuMuu'" nist 9 KiaaccoB Ha
0a30BOM ypOBHE COCTaBWIU KoHIeNTyanbHbIe nosioxkeHus GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, COAepKaHUs, PE3yJIbTaTOB O0YUYEHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pazoBaHuE, MOTyYaeMO€e BBIITYCKHUKAMH 00111e00pa30BaTeNIbHOM
OpraHu3allH, SBISETCS HEOTHEMIIEMOU YacThio nX oOpa3zoBaHHOCTH. OHO



CIIyKUT 3aBEpUIAIOLIUM ATANlOM pealn3aliyd Ha COOTBETCTBYIOIIEM eMy 0a30BOM
YPOBHE KIIFOUEBBIX IICHHOCTEH, MPUCYIIHUX LETOCTHON CUCTEME XUMHUYECKOTO
oOpa3oBaHus. DTH IIEHHOCTH KAaCcArOTCs MTO3HAHUS 3aKOHOB TIPUPOJIHI,
dbopMHUpPOBaHUS MUPOBO33PECHUS M OOIICH KYJIbTYpPHI YeJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOTHOMN
cpene. Peanuzyercs xumudeckoe oOpazoBaHue 00y4aronuxcsi Ha ypoBHE
CpellHero o011ero o0pa3zoBaHus CpeiCTBAMHU YU4eOHOTO MpeaMeTa « XUMUs»,
COZIEp’KaHHE U IOCTPOECHUE KOTOPOTO OMPEAEIECHBI B IPOrpaMMe 10 XUMUU C
y4ETOM crelu(PUKN HAYKU XUMUHU, €€ 3HAUCHUS B IO3HAHUM MPUPOBI U B
MaTepUaIbHON KU3HU O0IIECTBA, 4 TAKXKE C YUYETOM OOIIUX 1eJIeH U TPUHIIUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 0OILIETO
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B
COBPEMEHHOM [IUBUIIM3AINH, B CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOMN KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B OPMUPOBAHUE PAIIMOHATIEHOTO HAYYHOT'O MBIIICHUS,
B CO3/IaHUE LEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOLEM MUPE KaK O €MHCTBE
MPUPOJIBI U YEJIOBEKA, KOTOPOEe GOPMUPYETCS B XUMUU HA OCHOBE ITOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYKAIOIIEr0 MUPA, OCOZHAHUS B3aNMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMECHEHHUS.
TecHO B3aUMOJEHCTBYS C IPYyTUMU €CTECTBEHHBIMU HayKaMu, XUMUS CTalla
HEOTHEMJIEMOMN YaCThIO MUPOBOM KYJIbTYpPbI, HEOOXOUMBIM YCITIOBUEM
YCHENIHOTO TPY/Ia U KU3HU KaXKI0T0 WwieHa oomecTBa. COBpeMEHHAs! XUMHUSI KaK
HayKa co3ujaTesIbHas, Kak HayKa BEICOKUX TEXHOJIOTUH HaIlpaBlieHa Ha pPEIICHUE
rJ100aJbHBIX NPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUYECKON OE30IMaCHOCTH U OXPaHbl 3JJ0POBbSI.

B cooTBeTcTBMU ¢ OOITUMU TEISIMU U TIPUHIIMIIAME CPETHETO 00IIero
oOpa3oBaHus cojepkanue mporpammsel «IIpakTukym mo xumum» (9 Kiaccsl,
0a30BbI{ YPOBEHBb W3YUCHHS) OPUCHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY 00YyYaOIINXCsl, HEOOXOAUMYIO UM JIJIsI
BBIPAOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB, YCIICITHOTO BKIIOUCHHS B KU3Hb
COIMyMa, TIPOJIOJDKEHUS 00pa30BaHMs B PA3IMYHbBIX 00JIACTSIX, HE CBA3aHHBIX
HENOCPEICTBEHHO C XUMHUEM.

CocTaBisIOMIUMH IPOrpaMMBbI B Kypce BHEYPOUHOU esTenbHOCTH "TpyaHbie
BOIIPOCHI XUMHH'" SBIISIFOTCS TIPAKTUYECKUE 3HaHUS Kypca — «O01mas u
HEOpraHWYeCcKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI HAYKHU: CUCTEMA 3HAHUH MO0 HEOPraHUYECKON XUMUH (C
BKJIFOYEHHEM 3HAHUU U3 00IIe XMMUK) U OPraHUYeCKOM XUMUH, IPOBEJICHUE



HKCIIEPUMEHTOB U JIONIOJHUTENIbHAS cUcTeMaTh3anus 3HaHuil. @opmMupoBaHue
JAHHOM CHCTEMBI 3HAHHH MPU U3YUCHUH Kypca 00ecTieunBacT BO3MOKHOCTh
PacCMOTPEHHUS BCETO MHOTO00pa3usl BEIIECTB HA OCHOBE OOIINX MOHATHH,
3aKOHOB Y TEOPUN XMMUHU.

CtpykTypa copepx aHus MPorpaMMbl B Kypce BHEYPOUHOU €SI TeIbHOCTH
"Tpynubie Bonpockl XuMuu'" — «OO0111as 1 HEOpraHUYECKast XUMUSD)
chopMHpoBaHa B MporpaMMe Mo XMMHUUA Ha OCHOBE CUCTEMHOTO MOJX0/1a K
U3YYEHUIO y4eOHOTro MaTepuaia u 00yCIOBJI€Ha UCTOPUUYECKH OOOCHOBAaHHBIM
pPa3BUTHEM 3HAHUM Ha ONpeIeTEHHBIX TEOPETUUECKUX YPOBHIX. Tak, B Kypce
OpraHUYECKON XMMHUU BEILIECTBA pACCMATPUBAIOTCA HA YPOBHE KJIIACCUYECKOM
TEOPUU CTPOCHUSI OPTaHUUECKUX COCMHEHUN, a TAK)KE HA YPOBHE
CTEPEOXUMHUYECKUX U ANEKTPOHHBIX MPEICTABICHUN O CTPOCHHUH BELIECTB.
Caenenust 00 U3y4aeMbIX B Kypce BEIIECTBaX JIAl0TCS B pa3BUTUU — OT
YTJIEBOJIOPOJIOB JIO CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX coeMHEeHM. B kypce
OpraHMYEeCKON XMMUU MOTy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTI'0 0011IeT0 00pa30BaHus IEPBOHAYAIbHBIE PEJICTABICHUS O
XUMHUYECKOU CBA3M, KJIaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHUSA, O XUMUYECKOUN pEaKIIUU.

[Tox HOBBIM YTJIOM 3pEHHS B TPOrpaMMe Kypca BHEYPOUHOU AEATEIbHOCTH
"TpynHbie BOMPOCHI XUMHUHU'" 6a30BOTO YPOBHS pacCMaTpUBACTCS M3yUYCHHBIN Ha
YPOBHE OCHOBHOTO OO0IIIero 00pa3oBaHUs TEOPETUUECKUI MaTepHuall u
(hakTOJIOTMYECKHUE CBEICHUS O BEIIECTBAX M XUMUUYECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO011as 1 HeopraHudeckasi XuMush» 00y4JarommMcest
MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOANUECKOr0 3aKOHA C
0O0I1IEeTEOPETUYECKUX U METOIOJOTUUECKUX MO3ULIUM, TTy0Ke MOHATh
HUCTOPUYECKOE M3MEHEeHHE QYHKIIMI 3TOr0 3aK0Ha — OT 00001IaroIIeit 10
OOBSCHSIONICH U MPOTHOZUPYIOIEH.

B nnane pemieHus 3a1a4 BOCIIMTAHUSA, PA3BUTHS M COIMATTN3AINNA 00YUaIOIIUXCS
NPUHATHIE TporpaMMoit «IIpakTUKyM MO XUMUW TOAXOJIbI K ONPEACICHUIO
COJIEpKaHMs ¥ TIOCTPOCHUS IIPEeIMETa IIpeaycMaTpUBaOT GOpMUPOBaAHUE
YHUBEPCAIbHBIX YUEOHBIX ACUCTBUHN, UMEIONIUX 0a30BOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB JICATECIIBHOCTH: PEIICHUS MPoOIIeM, MOUCKa, aHaI13a U
00paboTku uHpOpMaIU, HEOOXOIUMBIX JJISI MPUOOPETEHHUS OIbITa
MIPAKTUYECKON U UCCIEN0BATEIBCKON AEATEIBHOCTH, 3aHUMAIOIIEN BAXKHOE MECTO
B [MO3HAHUU XUMUH.

B nmpaktuke npemnosaBaHus XMMUAN KaK HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CpeHEro 0011ero 0opa3oBaHus, Npu
OTIPEEICHUH COJEPKATEIbHON XapaKTePUCTUKHU LieJiel U3yUeHUs TpeIMeTa



HaIIpaBJICHUEM IIEPBOCTEIICHHON 3HAYMMOCTH TPAJULIMOHHO IIPU3HAETCS
¢dbopMHpOBaHKE OCHOB XMMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHS, IPAKTUYECKOU EATENBHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTYpbl. C METOJMYECKON TOUKH 3PEHHS TAKON MOIXO0
K OIIPENIEIICHUIO LIeJIEH N3YUYEHUS NIPEIMETA SBIIIETCS BIIOJIHE OIPABIAHHBIM.

[EJIM U3YYEHU A KYPCA BHEYPOUYHOU JESATEJILHOCTHU TPYIHBIE
BOITPOCHI XMHWU

CoryacHO TaHHOW TOYKE 3PEHUS TJIABHBIMU IEISIMU U3YUICHUS TIPOTPaMMBI B
Kypce BHEYpOUHOU nestenbHOCTH "TpyaHbIe BOMPOCH XMMUHU' HA 0a30BOM
ypoBHe (10 —11 k1) sBisttoTCSA:

e (opMupoBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BayKHEUIIEH
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE
KOTOPOH JIeJKAT KITFOUEBbIC TTOHATHUS, (yHITaMEHTAIbHBIE 3aKOHBI 1
TEOPHUH XUMHUHU, OCBOCHHE SI3bIKA HAYKW, YCBOCHHUE W TIOHUMAaHUE
CYILIHOCTH JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHUE U pa3BUTHUE MPE/ICTABICHUN O HAYYHBIX METO/IaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUHN, HEOOXOIUMBIX IS
MPUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIUX MECTO B MIPUPO/IE, B IPAKTUIECKOMN U
MMOBCEHEBHOM JKHU3HMU;

e Ppa3BUTHE YMECHHH U CITOCOOOB JACATEIHHOCTH, CBSI3aHHBIX C
HAOIOICHUEM M O0BSICHEHUEM XMMHUYECKOTO IKCITICPUMEHTA,
COOJTI0/IeHuEM TIpaBuiI 0€30MaCHOTO 0OpaIeHus C BEIIECTBAMU.

Hapsigy ¢ atum, conepkarenbHas XapakTepUCTHKA eei U 3a1a4 U3y4eHus
peaMeTa B MporpaMMe Kypca yTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH MPUOPHUTETAMH B CUCTEME CpeiHero oo1ero oopasoBanus. CeromHs B
MPETOIaBaHNK XUMHUHU B OOJIBIIICH CTENEHU OTIAETCS MPEATIOUTCHUE
MPAKTUICCKON KOMITOHEHTE COJIEPKaHMsI O0yUCHHUsI, OPHCHTHPOBAHHOM Ha
MOJITOTOBKY BBITYCKHHMKA 0011e00pa3oBaTeIbHON OpraHU3alliy, BIaACIONIETO HE
Ha0OpOM 3HaHUM, a GyHKIIMOHAILHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU 1
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN U IPUMEHEHUS UX B peabHOM KU3HU
JUTSL pEIIEHUs TPAaKTUYECKHUX 3a]1ay.

B cBsi3u ¢ 3TUM TipH u3ydeHuu mporpamMmbl «IIpakTuKyM Mo XUMuN»
JOMUHUPYIOILIee 3HaUeHUE MPUOOPETAIOT TaKKE 1IeJIU U 3a]1a4H, KaK:

ajanTtaius o0y4JarIuXcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(bopMHpOBaHKE MHTEUIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K



caMm000pa3z0BaHuI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHSTHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMU U UX
npuMeHeHueM; (popMUpPOBaHKE Y 00YJAIOIITNXCS KITFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINH ), UMEIONUX YHUBEPCATLHOE 3HAYCHUE JIJISI PA3TMIHBIX BUIOB
NeSATEIbHOCTH: pelIeHus1 mpo0ieM, MorcKa, aHanu3a u 00padoTKku nuHdopmaiuu,
HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OTbITA JACSITEIBHOCTH, KOTOPask 3aHUMAET
Ba)KHOE MECTO B MO3HAHUM XUMHUHU, & TAKXKE JJISI OEHKH C MO3UIINMA
HKOJIOTHYECKOI 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENY; Pa3BUTHE
M03HABATEIIHBIX HHTEPECOB, MHTCIIEKTYATBHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00y4arommxcsi: CHOCOOHOCTHU CAMOCTOSITEIbHO MPUOOPETATh HOBBIEC 3HAHUS T10
XUMHUH B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSMU, UCIIOJIB30BATh
COBpEMEHHbIC MH(DOPMAITMOHHBIC TEXHOJIOTHUHU JJIsl TIOMCKA U aHaJIh3a Y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUK XUMUYECKOTO COJIep KaHus; POPMHUPOBAHUE U
pa3BUTHE Y 00YyYaIOIUXCsl ACCOMATUBHOTO U JIOTUYECKOTO MBIILICHHUS,
HaOJII0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEO0OXOMMBI, B YaCTHOCTH, TIPH IUITAHUPOBAHUHU U TIPOBEICHUNA XUMUIECKOTO
AKCIIEPUMEHTA; BOCIIUTAHNE y O0yJarOIIHNXCS YOSKIEHHOCTH B TYMaHUCTUYECKON
HAIPaBJICHHOCTU XUMUH, €€ BAXKHOU POJIM B PEIICHUH TI100aIbHBIX MTPOOJIEM
PaIMOHAIBHOTO MTPUPOIOTIOIB30BAHMSI, IOMOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs MPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIIEHUS K MPUPOJIE U CBOEMY 3JI0POBbBIO, a TAKKE MPUOOPETCHUS OTbITA
WCITOJI30BAHUS TTOTYYCHHBIX 3HAHUH VISl IPUHSATHS TPAMOTHBIX PEIISHUI B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueGHOM mmaHe cpegHero o0uiero oopa3zoBanus mporpaMmbl «lIpakTrukym mo
XUMUU» 0a30BOTO YPOBHS BXOJUT B COCTAaB MpeaMeTHON obnacTu «EcTecTBeHHO-
HAy4YHbIE TIPEIMETHI».

OO011ee yuciIo 4acoB, OTBEIEHHBIX JUIsl H3yYCHUsI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oomiero oobpasoBanus, cocrapisieT 34 yaca: B 10 kimacce — 34 gaca (1
4ac B HEJIEIIO).

MECTO KYPCA BHEYPOYHOM JESATEJIBHOCTU TPY JHBIE BOITPOCHI
XUMMHU B OBPA3OBATEJIbHOM ITPOI'PAMME
[Iporpamma yueGHOTO Kypca BHEYPOUHOU AesTeNbHOCTH « TpyaHBIC BOMTPOCHI
XUMUn» paccuutana Ha 1 rox o6ydenus (9 kimacc). Ob1iee KOTUIECTBO YaCOB Ha
npoxoxaeHue nporpammsel 34 yaca: 34 knacc — 34 yaca (1 yac B Hezeno).



®OPMBI ITPOBEJIEHUS 3AHATUN KYPCA BHEYPOUHOU
JAEATEJIbBHOCTHU TPY AHBIE BOITPOCBHI XMW
®opMbl OpraHu3anuM 3aHATHH:

MPAKTUICCKUC 3aHITHS;
TTUCKYCCHU;

TIOMCKOBBIE ¥ HAYYHBIE MCCIICIOBAHNUS;
MPOEKTHAs ACSITeITLHOCTD;
HBPUCTUYECKUE OECe b

Buabl 1esiTes IbHOCTH 00Y4aKOIIMXCS:

MO3HaBaTENbHAS;
pOOJIEMHO-LIEHHOCTHOE OOIICHHE;
COLIMAJIbHOE TBOPUYECTBO



COJIEPKAHUE KYPCA BHEYPOUHOM JIESATEJbHOCTHU TPYJHBIE
BOITPOCBHI XUMHUHN

9 KITIACC

Tema Nel Knaccuukanus 1 HOMEHKJIATYPa HEOPraHNYECKUX BELIECTB

Knaccudukanus HeopraHnyecKux BEUIECTB MO COCTABY U 1O CBOWCTBAM.
[IpocThlie BemecTBa: MeTauibl U HeMeTauibl. Aymorponusi. CiaoKHbIe
HEOpraHu4ecKue BeuecTa. buHapHble coequuennsa. BogopoaHsie coeTMHEHNS
AJIEMEHTOB IJIaBHBIX OArpymi. [loHsATHE THAPOKCUIOB.

OcCHOBHBIE, KUCIIOTHBIE U aM(OTEPHBIE TUIPOKCU/IBI.

HomeHnkiiaTypa HEOpraHn4eCKHX BEIECTB.

Tema Ne2CBoiicTBa 1 OJIy4YeHHE OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BeulecTB CBOWMCTBA OCHOBHBIX, KHUCIOTHBIX M aM(OTEPHBIX OKCUIIOB U
TUAPOKCUJIOB.

Conu: xknaccudukaius, cnocoObl MOJIyYEHUs! CPETHUX COJIEH, CBOMCTBA
CPEIIHUX COJIEH, OJyYEHHUE KUCIBIX U OCHOBHBIX cosieid. CiocoObl peBpaIieHus
Pa3IMYHBIX TUIIOB COJIEH APYT B Ipyra. ['eHeTnyeckas CBsi3b MEXKIYy Kilaccamu
HEOPraHWYECKUX BELIECTB

[Ipaktrueckast pabora No2 «CBoICTBA KJIaCCOB HEOPTAHMYECKUX BEIIECTB:
OKCHJbI, TUIPOKCHUIBI, COJIH

Tema Ne3 I'maposius coJieit

['maponms coneii. BzauMHoOe ycuieHue ruipoausa.

[Ipaktrueckas padora Ne3 «['uaponus conein»

Tema Ne4 OKHUCIUTEIBHO-BOCCTAHOBUTEIbHbIEC PEAKIINHM B HEOPTaHUYECKOM
xumun OnpesieseHue CTENEHN OKUCIIEHHS 3JIEMEHTOB B HEOPTraHUYECKHUX
BEILECTBAX.

TunuyHble OKUCTUTENN U BoccTaHOBUTENU. Kinaccudukaiysi OKUCIUTENbHO-
BOCCTAaHOBUTENBHBIX peakuuil. BiusiHue cpenbl, KOHIEHTPALMH U TEMIIEpaTyphl Ha
MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.

[TpakTrueckas padota Ne4 « OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN

Tema NeS DurekTpoJin3, 3JIEKTPOXUMHYECKHE CIIOCOOBI MOJTyYeHHS
HEOPraHMYeCKHUX BellecTB

DIEKTPOJIN3 KaK COBOKYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiMii, KaTOJHbIE U AaHOJHBIE MPOLIECCHl. DIEKTPOJIU3 PACTBOPOB U PACILIIABOB
COJIEH. DIEKTPOJIU3 IIEI0UCH, KUCIOT. DIEKTPOJIU3 COJICH KapOOHOBBIX KHCIIOT.
DAEKTPOXUMHUYECKHE CIIOCOOBI TOTYyUYEHHUS] HEOPTaHUYECKUX BEILECTB.

Tema Ne6 O0001mIeHHe M cHCTeMATH3ALUS 3HAHUI 110 KypPCYy XUMHH
cpeaHeH HIKOJIbI



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3VYJIbTATEI

B COOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHUS NpeaMeTa «XUMHsD» B Kypc€ BHEYPOUHOU
nestenpHocTH  "TpyaHble BOMpPOCHl XUMUHU" Ha YpPOBHE CpeaHEro oOIIEero
00pa30BaHMsI BBLACIEHBI CIEAYIOIINE COCTABISIONINE: OCO3HAHNE 00YUYalOIUMUCS
POCCHMCKOW TPaXAAHCKOM HJIEHTUYHOCTH; TOTOBHOCTH K CaMOpPA3BUTHIO,
CaMOCTOSATEILHOCTH W CaMOOMPECICHUIO; HaJu4Yhe MOTHUBAIMM K OOYUYCHUIO;
TOTOBHOCTh M CHOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCA MPHUHATHIMU B
oOlIecTBe TpaBWIaMM M HOPMaMH TOBEACHMS; HAJIUYUE IPABOCO3HAHUS,
AKOJIOTUYECKON KYJbTYpPhl, CIOCOOHOCTb CTABUTH ILIEJIM U CTPOUTH >KU3HCHHBIC
TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS ITpeaMeTa « XUMUSI» B KYpCe BHEYPOUHOU
nesiteapHOoCTH "TpyAHBIE BOMPOCH XUMUHU" OTpaXKatoT c(HOPMUPOBAHHOCTD OTIHITA
MO3HABATENIbHON W TPAKTHYECKOW JESITENIbHOCTH OO0YyYaloluXxcsi B IIpolecce
peanu3anuu o0pa3oBaTEIbHOMN €S TEIBHOCTH.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MTpeaAMETa « XUMHUS» B KYpCE€ BHEYPOUHOU
nesitenpHOoCTH "TpyAHBIE BOMPOCH XUMUU" OTpaXKatoT c(HOPMUPOBAHHOCTD OIIBITA
MO3HABATEIIbHON W TMPAKTHYECKOW JESITeIbHOCTH OOYyUaroluxcsi B Ipoliecce
peanuzaiu o0pa3oBaTeIbHON AESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQXXEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U TO3HABATEIIbHBIX 3a/1a4, BHIMOTHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI JPYTUX TIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU 1€ TEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOI'O OTHOLICHUS K MCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHSI K TIPOLIECCY TBOPYECTBA B 00JIACTH TEOPHUU M MPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOJACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPyl YYEHBIX U ITPAKTUKOB;

VMHTEPECA U ITI03HABATEIBHBIX MOTHUBOB B ITOJIYYEHUH U MOCJIEAYIOLIEM aHAIU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMuUpPOBaHUSA KYJbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3JI0pOoBOrO0 M  0Oe30MmacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

COOJIONIEHUsT TIpaBWJI OE30MacHOTO OOparieHus C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOMN AEATEIbHOCTH;

MOHMMAHUS LEHHOCTHM TPaBWJI WHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUI W HENMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEI0OBATEIHCKON
JEATCIbBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM MW JAPYrux BHJAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPpodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymieil mpodeccur W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAaHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIBHOTO TPUPOOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEN  OKPYkKAKOUIEH
MPUPOJHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJAroNpUsITHBIE IKOJOTUUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOMN MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUN PALMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEACTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIEHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
[UABWIN3ALMY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOl 0a3pl MaTepHAJIbHOW KyJbTYpbl, B PpELIEHUU TIJI00aNbHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, OOCCIICUCHUU YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KUZHH KAXKIOTO YIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJly4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHM C KM3HCHHBIMHU NOTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.

METAITIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIE pe3ysIbTaThl OCBOEHUS NPOrpaMMBl MO0 XMMHH B Kypce
BHEYPOUYHOU JeATeNIbHOCTH ''TpyIHbIE BONPOCHl XMMHUHU' HAa YPOBHE CPEIHETO
o0mero oOpa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOydaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaIoIIne



IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHNe, HAOTIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);
yHUBEpCalbHble y4eOHbIe NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4arOXCs;
CIIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpenMeTHble PE3yIbTAaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATCIHHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISATHBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JEeITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThI ACATECILHOCTU C OCTABICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
HCIIOJb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KiIacCU(PUKAIMKU BEIICCTB M
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SBJICHUSIMU;

CTPOHUTH JIOTHYECKHWE PACCYXJICHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3yEeMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XUMHUUYecKas (popMyria, ypaBHEHHUE XUMUYECKON peaKIuu
— MPU PEIICHUH Y4YEOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 60a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKLuii;

bopMyIMpPOBATH IEIHU U 3a/1a41 UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHBIC
U CaMOCTOSITETLHO C(OPMYyIHMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHMUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3yJsibTaT, (pOopMyJIUpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YyIbTaTOB UCCIIEIOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METO/IOB PEIICHNUS IPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUHbIX METO/I0B
MO3HAHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(poOpMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHWs, CIPaBOYHBIE IOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OIICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHbIE METOJABI MPU MOUCKE U
orbope wuHpoOpMaluMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  IpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCITI0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMalmen: MPUMEHATh MEXIpeIMeTHblEe ((pU3ndeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XO€ AUATIOTa U/ WU
JUCKYCCHHU, BBICKA3bIBaTh UI€U, (OPMYIINPOBATH CBOU MPEJIOKEHUS
OTHOCUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNATh C MpPE3EHTAlMEN pe3yJbTaTOB IMO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUU
XUMHYECKOT0 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaju3alui y4eOHOro MpoeKTa, U (HOpMyIHUpOBATH BHIBOIbBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM ITyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

PerynsiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUSA:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATENBHYIO
NEeATENbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe



HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJrOpUTM JACUCTBUNA TpHU
BBITIOJIHCHUHM YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ady, BBIOMpaTh HamOoIiee
b (EKTUBHBIN CIMOCO0 HMX pemeHUs ¢ Y4ETOM TIOMyYeHHS HOBBIX 3HAHUH O
BEILIECTBAX M XUMHUYCCKUX PEAKITUSX;

OCYILIECTBIISITh CAaMOKOHTPOJIb JICSITEIPHOCTH Ha OCHOBE camMoaHalIu3a Hu
CaMOOIICHKH.

[NPEIAMETHDBIE PE3VYJIbTATEI

[TpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUU Ha yIriTyOI&EHHOM
YPOBHE Ha YPOBHE CPEHETO O0I1IET0 00pa30BaHus BKIIOYAIOT ClieU(pUUECcKue 1Jis
ydeOHOro mnpeamera «XHMHA» B Kypce BHEYPOUHOH JesATeNbHOCTH "TpyaHble
BOIIPOCHI XMMUHU'" HAyYHBIE 3HAHUS, YMEHUS U CIOCOOBI AEHCTBUI MO OCBOEHUIO,
MHTEPHPETAlUU U NMPeoOpa30BAHUIO 3HAHUW, BUJIBI JAESITEIBHOCTH MO MOJYYEHUIO
HOBOT'O 3HAaHUS ¥ IPUMEHEHUIO 3HAHUN B pa3IMYHbIX YUEOHBIX CUTYyAIHUsIX, a TAKKE
B PCAJIbHBIX JKM3HEHHBIX CUTYallUAX, CBA3aHHBIX C XUMHUEH. B mporpamme Kypca
IIPEAMETHBIE PE3YJIbTaThl IPEACTABIEHBI 10 I'OJaM U3yUYCHHUS.

9 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPHUPOJBI, O MECT€ M 3HAUCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOW W IHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUATIOB, HOBBIX
MCTOYHUKOB DHEPruHU, B OOECIECUCHHH PAllMOHAILHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAHUM MUPOBO33PEHUST M OOIIEH KyJbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U TMPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIIHNE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, SIPO aTOMa, U30TOIIbI,
DJIGKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, THUOpUIM3aIis aTOMHBIX OpOWTaNei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAs, MeTaJUIM4ecKas, BOJOPOJIHAs),
KpUCTANIMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HERJIEKTPOJIMUTHI, DJIEKTPOJIUTUYECKAsT JUCCOLMAlMs, CTENEHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKOW PEAKIMU, XUMUUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJMTHUYECKON TUCCOLUAIMHU, TEPUOANUYECCKUN



3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILEHNs] JHEPIUU NPU XMMHUUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTABA
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUH, MUPOBO33PEHYECKHE 3HAHHUS, JIEIKAIME B OCHOBE IIOHUMAaHHsI IPUYUHHOCTH
Y CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; COBPEMEHHBIE NPEICTABICHUS O CTPOCHUU
BEILIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJAMOJIEKYJSIPHOM YPOBHSX;
IIPEACTABICHUS] O MEXAaHU3MAaX XUMHUYECKUX PEAKIHUHW, TEPMOJMHAMHYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX HMX NPOTEKAHMs, O XMMHUYECKOM DPAaBHOBECUH,
pacTBOpax M JUCHEPCHBIX CHUCTEMaX; (PaKTOJOTMYECKUE CBEACHMSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€3011aCHOM MCIOJb30BAaHUU BAKHEHIINX HEOPTraHUUECKUX
BEIIECTB B OBITYy W MPAKTUYECKOW ACSATEIHHOCTH YENOBEKa, OOIIMX HAyYHBIX
MIPUHLANIAX XUMAYECKOTO ITPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME IOHATHUS NPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c()OPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHMBOJIUKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
VWOHHAs, METaJUIMYeCcKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEILIECTBA;

Cc(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTaBYy, XMMMUYECKHE PEAKIMH 110 Pa3IUYHBIM MPU3HAKAM (YUCIy U COCTABY
pearupyromux BeLECTB, TEIJIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO CTENeHEn
OKHUCJIEHUSI JJIEMEHTOB, OOpaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpAaTh OCHOBAaHUA W KPUTEPUM JUIsl  KJIACCHU(PUKALMH
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenpaeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHOIOB
Ileppnognueckon  cucremsl  JI.MI.  MenneneeBa,  HUCHOJNB3ysS  MOHATHUSA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSHUSI aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHMYECKUX JJIEMEHTOB U HUX



coenuHeHnd 1o nepuogaMm u rpynnaMm [lepunomnueckoun cucremsr [, M.
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS X
AIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHCHIBaTH) OOIIWE
XUMUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXJIYy HEOPraHWYECKMMHU BEIIECTBAMH C
MOMOILBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

C()OPMUPOBAHHOCTb ~YMEHHUSl PACKpPbIBaTh CYLIHOCTb: OKHCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIECHMsI 3JIEKTPOHHOTO OajlaHca
TUX peakUui; peakuuidl MOHHOrO OOMEeHa MyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHUW;  peakUMi  THUAPOIW3a;  PEaKuil
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIFOMUHHS );

C()OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTHUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUS] CKOPOCTH XHMHMUYECKOW pEaKIMu B 3aBHUCHUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHeIIHUX Bo3aeicTBuid (mpunuun Jle [larense);

C()OPMUPOBAHHOCTb YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeXalllke B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOlMe HayyHble MPUHLMIBI XHUMHUYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTD
INPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NOpUpPOAbl — HAONIOJEHUE, W3MEpPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbIN U MBICIEHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(OpMHPOBAHHOCTh YMEHHUSI BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMU MU TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUETHI: C HCIIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA Tra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YUYaCTBYIOIIMX B PEAaKIMU BEIIECTB; TEIJIOBOro sddexra
peakly; 3HAYECHHUS BOJOPOJHOrO IMOKAa3aTesisi pPacTBOPOB KUCIOT M LIENOYEHR C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JIAaHO B U30BITKE
(MMeeT nmpuMecH); AOJU BbIXO/AA MPOAYKTA PEAaKIUK; 00bEMHBIX OTHOIIIEHUI ra30B;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMHYECKUH  JKCIepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, ONPEACIICHHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIMKATOPOB, W3YyYECHHE BIIUSHUS
pa3iMyHBIX  (PAKTOpOB HA CKOPOCTb XHMHUYECKOW pEeakIMu, pEeIICHUe
DKCIIEPUMEHTAJIbHBIX 3afad no Ttemam «Metamey u  «Hemerammsy) ¢
COOJII0JIEHUEM TpaBUJl 0€30MacHOro OOpallleHHs C BEUIECTBAMU U JIA0OPAaTOPHBIM
o0opyoBaHuEM, GOPMYIMPOBATH 1EJIb UCCIEAOBAHUS, MPEACTABIATH B Pa3IMYHOM
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh W  OLIEHMBATh  HX
JIOCTOBEPHOCT;

c(hOpPMHUPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
MocyJIol U 1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIlleHUs C BEIIeCTBAaMH B
COOTBETCTBUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro IMOBEACHUS B OBITY U TPYHOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYKAOLIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ yCTOMYMBOrO pa3BUTHS, OCO3HABAaThb OIMACHOCTh
TOKCUYECKOT0 JEHCTBUSA HA UBbIE OPraHU3MbI ONPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B Pa3IMYHbIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMalHIo, epepadaTsiBaTh €€ U UCII0JIb30BATh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
DJIeKTPOHH
OcHOBHBIE 1503
Ne  HammenoBanme Koanue
OcHoBHOE BH/LI (undposbie)
n/ | pas3gesioB U TeM CTBO
coJep:KkaHue JesATeJILHOC o0pa3oBarte
n NPOrpamMMbl JacoB
TH JbHBIE
pecypchl
Knaccudpukanus
HEOPraHUYECKUX
BEILIECTB I10
COCTaBYy U IO
CBOMCTBaM.
IIpocTeie
BEILECTBA:
METaJlIbl U Jlexims,
HEMETAJIJIBL. MPaKTUKYM,
Annotponus. paborta B
CrnoxHble rpynmnax,
HEOPraHUYeCKHe MIPOCMOTP .
Tema https://fipi.ru/
BEILIECTBA. 03HAKOMHUTE
NelKnaccudukarg -
bunapubie JIBHBIX
us u OoUIATEHBI
1 3 COEIMHEHHUS. POJIMKOB, . .
HOMEHKJIAaTypa W calT s
Bomoponnsie periecHue
HEOPTraHUYECKUX MMOATOTOBKH
COEIUHEHHUS XUMHYECKHAX
BEIIECTB k EI'D
DJIEMEHTOB 3a1a4 u
[JIaBHBIX YpPaBHEHUH,
MOArpYI. oTpaboTka
ITonsTue MPaKTUYECK
TUAPOKCHUJIOB. WX HaBBIKOB.
OcCHOBHBIE,
KHCJIOTHBIC U
am(oTepHbIe
rugpokcuabiHome
HKJIaTypa
HEOPTraHUYECKUX
BEILIECTB.
Tema CBoiicTBa Jlexims, .
. https://fipi.ru/
Ne2CpoiicTBa OCHOBHBIX, MIPAKTUKYM,
MOJTyYeHHne KHACIOTHBIX U pabora B -
o(UIATEHBI
2 OCHOBHBIX 9 aM(pOTEepPHBIX TpyTInax, N
W calT s
KJIaCCOB OKCHJIOB B MIPOCMOTP
MOArOTOBKH
HEOPraHUYECKUX TUAPOKCHUJIOB. 03HAKOMHUTE <E[D
BEIISCTB Conn: JILHBIX



https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93

Kiaccuukanus,
CITOCOOBI
TTOTYUYEHUS
CpPEIHUX COJIEH,
CBOMCTBa CPEIHHUX
COJIEH, IIOJIyYCHUE
KHCIIBIX U
OCHOBHBIX COJICH.
CrocoOkbl
MpeBpaIieHus
Pa3IMYHBIX THUIIOB
coJieil Apyr B
Jpyra.
I'enernueckas
CBS3b MEXKIY
KJaccaMu
HEOPTraHUYECKUX
BCIIECTB
IIpakTryeckas
pabota Nel
«CBolicTBa
KJ1aCCOB
HEOPTraHUYECKUX
BCIIECTB: OKCHJIBI,
THUAPOKCHIBI,
COII»

POIIUKOB,
pelieHue
XUMHYECKHUX
3aj1a4 u
YpaBHECHUH,
oTpaboTka
MPAKTUIECK
WX HaBBIKOB.

Tema Ne3
I'moponns coneit

I'maponus cosen.
B3anmHuoe
YCHUJIEHUE
TUIPOJIN3a.
IIpaxTrueckas
pabota No2
«I'maponus comein»

Jlektus,
MIPAKTHKYM,
pabora B
rpymmax,
MIPOCMOTP
03HAKOMHTE
JTBHBIX
POJIUKOB,
perieHne
XUMUYECKHUX
3aj1a4 u
YpaBHEHUH,
0TpaboTKa
MPaKTUIECK
WX HaBBIKOB.

https://fipi.ru/

oduIaIbLHbI
W calT s
MIOJITOTOBKA
k EI'D

Tema Ned
OKHUCIIUTEIILHO-
BOCCTAHOBUTEIH
HBIE PEaKIuu B

Omnpenenenne
CTCIICHU
OKHCJICHUA
JJIEMEHTOB B

Jlexmus,
MPaKTUKYM,
pabora B
rpymmax,

https://fipi.ru/

o(UIHATEHBI
U caliT mia



https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93

HEOpPraHUYECKOM HEOPraHNYeCKuX IPOCMOTP MOJITOTOBKU
XUMUU BEIIlECTBAaX. O3HAKOMUTE K EI'D
Tunuunele JIBHBIX
OKHUCJIUTENH U POJIUKOB,
BOCCTaHOBUTEIIH. pelieHue
Knaccudpukanus XUMHUYECKUX
OKHUCJIUTEIBHO- 3aj1a4 u
BOCCTAHOBUTENIbHBI = YPaBHECHHUIA,
X PEaKIH. orpaboTka
Bimstnue cpenpl, MIPaKTUYECK
KOHIEHTpALUU 1 UX HaBBIKOB.
TEMIEpaTypbl HA
MpOTEeKaHue
OKHUCJIUTEIBHO-
BOCCTAHOBHTEJIbHEI
X peaKkuui.
[IpakTnueckas
pabota Ne3
«OKuCcIUTeIHHO-
BOCCTaHOBUTEJIHHBI
€ peakIum»
DIEKTPOIN3 KaK
COBOKYITHOCTb
OKHUCJIUTEIHHO-
BOCCTaHOBUTENBbHBI  Jlekuus,
X peakiuid, MPAKTUKYM,
KaTOAHbIC U paborta B
aHOJIHbIE rpymmax,
Tema Ne5 IIPOLIECCHI. IIPOCMOTP
DNeKTpoIn3, DNeKTpon3 03HAKOMHTE
ANEKTPOXUMHUYEC PacTBOPOB H JTBHBIX
KM€ CIIOCOOBI pacrIiaBoB COJIEH. POIIUKOB,
MOJTy4EeHUS DneKTpoIu3 pelieHne
HEOPTaHUYECKUX ienoyuei, KUciorT. XUMHYECKHUX
BELIECTB DneKTpoau3 coleil  3amad u
KapOOHOBBIX YpPaBHEHUH,
KHCJIOT. 0TpaboTKa
DNEKTPOXUMHYECK = TMPAKTHIECK
re crocoObl WX HaBBIKOB.
TTOJTYICHHUS
HEOPTaHUYECKUX
BEIIECTB.
6. O00011E . Pabora B
Pemenue 3aganuii
HUE U rpymnmnax,
cucTemMa 1 IIPOCMOTP




THU3alus ACMOHCTpPAlMOHHBI O3HAKOMMUTEC
3HAHUU x BapuantoB EI'D. JIbHBIX
o Kypcy POJIUKOB,
XUMHH pelieHue
cpenHei XUMHYECKHUX
LIKOJIBI 3aj1a4 u
YPaBHEHUH,
oTpaboTKa
MPaKTUYECK
X HABBIKOB.
OBLIEE
KOJIMYECTBO 34
YACOB 11O
MNPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
N KosmuecTBo yacoB JJIeKTPOHHBIE
) uudposbIe
n/  Tema ypoka Becer  KonTpoann IpakTu4eck
o0pa3oBaTesibH
n 0 ble padoThI ue padoTbl
ble pecypchl
Knaccudukanms https://fipi.ru/—
HEOPTaHUYECKUX ouIHaTHHBINA
1 BEIIECTB II0 1 CalT g
COCTaBy H I10 IIOTOTOBKH K
CBOMCTBaM. oo
https://fipi.ru/—
Cucremarnueckas .
opuIMaTBHBINA
HOMEHKJIATypa N
2 1 calT mua
HEOPTaHHYECKUX
MMOJITOTOBKH K
BEIECTB
orn
TpuBunanbHbIe https://fipi.ru/—
Ha3BaHU ouIManTbHBINA
3 HEOPraHUYEeCKHUX U 1 calT mua
OpPTaHUYECKUX IMOJITOTOBKH K
BEIISCTB orns
CBoiicTBa https://fipi.ru/—
OCHOBHBIX, ounmanbHbIH
4 KHUCJIOTHBIX U 1 calT mua
aM(pOTEepHBIX IMOJITOTOBKH K

OKCHUI0B

oro



https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93

https://fipi.ru/—

. odHuIaIbHBIN
CBoHcTBa (bu
5 . caifr s
OCHOBaHHUI
IMOATOTOBKH K
0)RC)
https://fipi.ru/—
oduIHaTBHBIN
6 CBOMCTBA KHUCIOT CalT Ia
IMOATOTOBKH K
oro
https://fipi.ru/—
CaoiicTBa ounmanbHeIHA
7 aM(pOTEpPHBIX cauT ms
THJIPOKCHUJIOB. IIOATOTOBKH K
0)RC)
Comnu:
KJIaCCU(UKALINS, https://fipi.ru/—
CTIIO0COOBI ouIMaTLHBIHA
8 MTOJTyICHUS CalT I
CpeIHUX COJIeH, IMOATOTOBKH K
CBOMCTBA CPETHHUX ors
colier
Conu: .
https://fipi.ru/—
KJIaCCU(UKALINS, .
oduInaTbHBIN
CII0COOBI 5
9 CalT I
MOJIy4YEHUS U
N IMOATOTOBKH K
CBOMCTBA KUCIIBIX
N oo
M OCHOBHBIX COJIEH.
Croco05b1
MIPEeBPAICHUS
Pa3IMYHBIX TUTIOB .
. https://fipi.ru/—
COJIEH APYT B .
24 ounmanbHbIH
npyra. N
10 Py CalT g
I'enetnyeckas
IMOATOTOBKH K
CBSI3b MEXK]I
Y orm
KJlaccaMu
HEOPTaHHYECKUX
BEIECTB
IIpaxTrueckas -
https://fipi.ru/—
paborta Nel .
N ouITHaTHHBIN
«CBoricTBa .
11 calT g
KJIACCOB
IMOATOTOBKH K
HEOPTaHHYECKUX

BCIICCTB. OKCHUADI,

oro



https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93
https://fipi.ru/%E2%80%93

TUAPOKCUBI,
COJIN»

https://fipi.ru/—

. oduIHaTbHBIN
12 Pemenue 3amanui caiir s
ETD.
MMOATOTOBKH K
orns
https://fipi.ru/—
ouManTbHBINA
13 IMuaponus cosneit. cauT as
IIOTOTOBKH K
oro
. https://fipi.ru/—
BzaumoneiicTBue .
N ouInaTbHBIH
coisieii. BzanMmHoe o
14 CalT md
yCHUJICHUE
IMOATOTOBKH K
TAAPOJIH3A.
P orm
OOpaTuMsble U .
p https://fipi.ru/—
HEOOpaTUMBbIC .
ouIHaTLHBINA
XAMHAYECKUE .
15 CalT g
peaKkIuu.
X ccxoe IIOATOTOBKH K
MUY
orns
paBHOBECHE
https://fipi.ru/—
[TpakTryeckas ounmanbHbIHA
16 pabota Ne2 CauT JuIst
«I'maponus comen» MOATOTOBKHU K
orn
https://fipi.ru/—
. ouIMaTbHBINA
17 Pemntenue 3aganuii caiir s
ETD.
IIOTOTOBKH K
orns
OmnpenencHue .
P https://fipi.ru/—
CTENEHHU .
opuIMaTBHBINA
OKHCJIEHHS .
18 cauT s
DJIEMEHTOB B
IMOTOTOBKH K
HEOPTraHUYECKUX
p orm
BEIECTBAX.
https://fipi.ru/—
Paz6op OBP .
opuIMaTBHBINA
METOI0M N
19 calT mua
AIEKTPOHHOTO
IMOJITOTOBKH K
Oaimanca

oro
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https://fipi.ru/—

Tunuuneie ounmanbHbIHA

20 OKHUCJIUTENH U CauT s

BOCCTaHOBUTEJIH. MMOJATOTOBKHU K
orom
OxuciuTeIbHbIC https://fipi.ru/—
CBOHCTBa ounmanbHeIHA
21 KOHLEHTPUPOBAaHH cauT st
oif cepHOU MOJITOTOBKH K
KHCJIOTHI o1ro
https://fipi.ru/—
OxkuciuTenbHbIe opuIHMaTBHBINA
22 CBOMCTBA a30THOH CalT IId
KHCJIOTBI MMOJTOTOBKH K
oro
https://fipi.ru/—
Knaccudukanms -
ounmanbHeIHA

93 OKHUCJIUTENHHO- caifr s

BOCCTAHOBUTEILHBI

N ITOJTOTOBKHU K
X peaKIuu. oro
Brnusinue cpenpi,
KOHUEHTPALHUHU 1 https://fipi.ru/—
TEMIIEPaTyphl Ha ouIHaTLHBINA

24 MIPOTEKaHNE CcalT ma

OKHCIIMTEIHHO- MMOJTOTOBKH K
BOCCTAaHOBHUTEIIbHEI o1rs
X peaxkuui.
[IpakTrnueckas https://fipi.ru/—
pabota Ne3 ounmanbHbIH

25 «OKHCIUTEITBHO- CcamT I

BOCCTaHOBUTEIILHBI MMOJATOTOBKHU K
€ peaKkumn» oro
https://fipi.ru/—
. ounmanbHbIH
Pemntenue 3aganuii .

26 EDD. camT I
ITOJTOTOBKHU K
orn

DNEeKTPOIN3 KaKk

COBOKYITHOCTb https://fipi.ru/—

OKHCIIMTEIIbHO- ouIHaTHEHBINA
27 BOCCTAHOBUTEILHEI CalT g

X peakiuu, OATOTOBKHU K

KaTOOHEIE U
aHoOHLIE

oro
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IIPOLIECCHI.
DIIEKTPOJIN3
pacIuiaBoB COJICH.

DIEKTPOIN3 KaK

COBOKYITHOCTb
OKHUCJIUTEIHHO- -
BOCCTaHOBUTEJIbHBI mwv
N oduInaIbHBIN
X peaKkuui, .
28 CalT IId
KaTOAHbIC U
MOJATOTOBKH K
aHOJTHBIE ors
MIPOIIECCHI.
DneKTpon3
pacTBOpPOB COJIEH
DIEeKTPOIN3 KaK
COBOKYITHOCTb
OKHUCJIUTEITHHO-
BOCCTAaHOBUTEIIHHBI
X peakiuu, https://fipi.ru/—
KaTOJIHBIE 1 ouIHMaTBHBINA
29 AHOJIHEIE CcalT ma
MIPOLIECCHI. MOJATOTOBKU K
DneKTponn3 coien ors
KapOOHOBBIX
KHCIIOT.
DneKkTponn3
megoueif, KUCJIOT
ONEKTPOXUMHYECK https:/fipi.ru/—
1e crocoObl ouIHaTEHBINA
30 MOy YSHHS CalT st
HEOPTaHHYECKUX MTOJITOTOBKH K
BEILIECTB 0)RC)
I'enernueckas
CBSI3b MEXKIY https://fipi.ru/—
KJIaccaMu ouInaTHHBIN
31 HEOPTraHUYECKUX CalT st
COCITUHCHHUI. MOJATOTOBKU K
Pemrenue 3amannit oro
EID.
https://fipi.ru/—
Pemenwue 3amaqa ouIMaTbHBINA
32 pa3HbIX TUIIOB U3 cauT it

EID.

MOATOTOBKH K
oro
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IIpomexxyTounas
aTTecTalusl.

33 Hanucanune
poOHOTO
BapuanTta EI'D (1

4acTh).

[TIpomexxyTouHas
aTTecTalusl.

34 Hanucanune
poOHOTO
Bapuanta EI'D (2

4acTh).
OBIIEE
KOJIUYECTBO
YACOB I1O
IMPOI'PAMME

34

https://fipi.ru/—
oduIHaTBHBIN

CalT Ia
MMOJATOTOBKH K

oro

https://fipi.ru/—
oduIHaTbHBIN

CaWT Ui
HOJITOTOBKH K

oro
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YHEBHO-METOAUYECKOE OBECMNEYEHWUE OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIBI ANA YHEHUKA

1)  Xwumus. 10 kaacc: yue0. a1 o01eo0pa3oBar. OpraHu3armii: 6a30BbIi
ypoBenb / O.C. T'abpuensan, U.I'. Octpoymos, C.A. CinagkoB. — 2-¢ uza. — M.:
[Tpocsemenne, 2020. — 128 c.: un. — ISBN 978-5-09-074242-9.

2) Xwumus. 11 knace: yue0. as o6meobpazoBat. Opranusaiiuii: 6a3oBbIit

ypoBenb / O.C. T'abpuensan, U.I'. Octpoymos, C.A. CinagkoB. — 2-¢ uza. — M.:
[Ipocsemenne, 2019. — 127 c.: un. — ISBN 978-5-09-072089-2.

METOANYECKMUE MATEPUAJTIbI ON1A YYUTENA

1) Xummst. 10-11 kmaccsl. / aBT.- cocT. [.A. [HIunapéra .- M. :[Ipoda,
2007.-79 c.,- ) DOnextuBHbie Kypchl (aBTOp T.B. babaesa)

2) O.C. I'abpuensna, T.E. [Jernunoit/ Xumus. [TporpaMmmel 371€KTUBHBIX

KypcoB. — M.: Jlpoda, 2018 r.

UNPPOBbBIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbI CETU MHTEPHET

1. www.edsoo.ru

2. bubmuoreka IIOK https://m.edsoo.ru/7f41a636 https://chemege.ru/zadaniya-

ege-ximiya/
3. CIAAM TI'UA: Peury EI'D https://chem-ege.sdamgia.ru/
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