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HOACHUTEJBHAA 3AIINCKA

OBIIASI XAPAKTEPUCTHUKA KYPCA BHEYPOUHOM JIEATEJILHOCTH
TPYJHBIE BOITPOCBHI XM

PaGouas nporpamMma no XuMuu B Kypce BHEYpOUHO fesTenbHocTH "TpyaHbie
BOIIPOCHI XUMHUHU'" Ha ypOBHE cpeaHero oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanibHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3oBaHuu B
Poccuiickoit deaeparun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS (eaepaibHON
oOpa3oBaTenbHON mporpaMmbl cpemnero obmiero oobpaszoBanus(POIl COO),
npenacraBieHHbIX B DeiepabHOM roCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COQ, ¢ yuérom KoHuenmuu npemnogaaBaHusi yueOHOTo mpeaMera « XuMus» B Kypce
BHEYpOUHOUl nesitebHOCTH "TpymHble BOMpPOCHl XUMHUH"' B 00pa3oBaTEIbHBIX
OpraHu3ausiax Poccuiickon Oenepanun, peaTU3yIOLIMNX OCHOBHBIE
oOpazoBaTeIbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUN «CTpaTeruu pa3BUTHUS
Bocniutanus B Poccuiickoit ®denepanuu Ha nepuo 1o 2025 roga» (Pacnopsxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHSI Ha YPOBHE YINIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAYYHOro oOpa3oBaHus ydamuxcs 9 kiacco. M3yueHue
npeaMera, peaqusyeMoe B YCIoBUSX Ju(depeHIupoOBaHHOTO, MNPOPUIBLHOTO
oOydeHHsi, MpU3BaHO 00ecrneunTh O0HEe00Pa30BATENbHYI0 U OOIIEKYJBTYPHYIO
MOJTOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAUMYIO /I afanTalliid uX K ObICTPO
MEHSIOIIMMCS YCJIOBUSIM KU3HU B COIUYME, a TAKXKe JIJISl MPOJIOKEHUST 00yUeHUS
B OpraHu3alusx MpoecCHuOHaTbLHOTO0 00pa30BaHUsl, B KOTOPHIX XUMHUS SIBIISIETCS
OJTHOU U3 TPUOPUTETHBIX JUCIUTLINH.

[Iporpamma paccunrtana Ha 34 yaca ¥ OpUEHTUPOBAaHA HAa 00yUaromuxcs 9
KJIACCOB, MpemnoJararonux caaratb OI'D 1o XxuMuu. 3aHATHUS IPOBOJATCS B
TeUeHHe Bcero yueoHoro roja no 1 yacy B Heaento (34 yaca 3a ron)

OCHOBY MOJX0J0B K IPOrpamMMe B Kypce BHEYPOUHOU AesTenbHOCTH "TpyaHbie
BOMPOCHI XUMHHU'", K ONIPEIETICHUIO O0IIEH CTpaTeruy 00y4YeH s, BOCIUTAHUS U
pa3BuUTHS, 00yYaAIOIIMXCA CPEACTBAMHU YUEOHOTO IIpeIMETa « XUMHUSD» B Kypce
BHEYPOYHOU IEATENBHOCTH " T pyAHBIE BOIPOCHI XUMUHU' U1l 9 KaccoB Ha
0a30BOM ypOBHE COCTaBWIU KOoHIeNTyanbHbIe nosioxkeHus GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, COAepKaHUs, PE3yJIbTaTOB O0YUYEHUS U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pazoBaHuE, MOTyYaeMOe BBIITYCKHUKAMH 00111e00pa30BaTeNIbHOM
OpraHu3allHy, SBISETCS HEOTHEMIIEMOU YacThio NX o0pa3zoBaHHOCTH. OHO



CILyKUT 3aBEpUIAIOLIUM ATANlOM pealn3aldy Ha COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KJIFOUEBBIX EHHOCTEH, MPUCYIINX LIEJOCTHON CHCTEME XUMHUYECKOTO
oOpa3oBaHMsl. DTU EHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJHI,
dbopMUpOBaHUS MUPOBO33PEHHUSA U OOIIEH KyJIbTYPhI YEIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO M MPUPOTHOMN
cpene. Peanuzyercs xumudeckoe oOpazoBaHue 00y4aronnuxcsi Ha ypoBHE
CpellHero o01ero o0pa3zoBaHus CpeiCTBAMHU YU4eOHOTO MpeaMeTa « XUMus»,
COZIEp’KaHKE U IOCTPOECHUE KOTOPOTO OMPEAEIEHBI B IPOrpaMMe 10 XUMUU C
y4E€TOM CrieUr(PUKN HAYKU XUMUH, €€ 3HAUCHHsI B IO3HAHUU IPUPOJIBI U B
MaTepHalIbHON XKU3HU OOILIECTBA, a TAKXKE C YUETOM OOILIUX LIeJIel U IPUHIIUIIOB,
XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOILIETO
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO pOJib B
COBPEMEHHOW LIMBUJIM3ALMH, B CO3JJaHIUHN HOBOM 0a3bl MaTepUaIbHOM KYJIBbTYpPHI.
Ona BHOCUT CBOM BKJIaJ B (JOPMUPOBAHUE PALIMOHAIIBHOTO HAYYHOT'O MBIIIICHHUS,
B CO3/IaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOLEM MUPE KaK O €MHCTBE
IPUPOABI U YEJIOBEKA, KOTOPOE (POPMUPYETCS B XUMUU HA OCHOBE IIOHUMAHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOIIEr0 MUPA, OCOZHAHUS B3aNMOCBSI3H MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTIMU IPUMEHEHUS.
TecHo B3aMOJEICTBYS C IPyTMMH €CTECTBEHHBIMUA HayKaMH, XUMUS CTajla
HEOTHEMJIEMOM YaCThbI0O MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBUEM
YCHELIHOT0 TPy/ia U KU3HU Ka)KJ0ro wieHa oOuiectBa. CoBpeMeHHast XUMUS Kak
HayKa co3uJaTeNbHasi, Kak HayKa BICOKUX TEXHOJIOTMI HalpaBJieHAa Ha pelICHUE
IJI00JIBHBIX MPOOJIEM YCTOMUMBOIO PA3BUTHS YETIOBEYECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBeTcTBMYM ¢ OOUTUMU TEISIMU U TIPUHIIMIIAME CPETHETO 00IIero
oOpa3oBaHus cojiepkanue mporpammsel «IIpakTukym mo xumum» (9 KIaccsl,
0a30BbIl YPOBEHBb W3YUCHHS) OPUCHTHUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEeKYJIbTYPHYIO MOJTOTOBKY 00YyYarOIINXCsl, HEOOXOAUMYIO UM JIJIsI
BBIPAOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB, YCICITHOTO BKIIOUCHHS B KU3Hb
COIMyMa, TTPOJIOJDKEHUS 00pa30BaHMs B PA3IMUHBIX 00JIACTSIX, HE CBA3aHHBIX
HEMOCPEICTBEHHO C XUMHUEM.

CocTaBisIOMKUMH IPOrpaMMBbI B Kypce BHEYPOUHOU esiTenbHOCTH "TpyaHbie
BOIPOCHI XUMHH'" SBIISTFOTCS IPAKTUYECKUE 3HaHUS Kypca — «O01mas u
HEOpraHUYeCcKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI HAYKHU: CUCTEMA 3HAHUI MO HEOPraHUYECKON XUMUH (C
BKJIFOUEHHEM 3HAHUU U3 00IIe XMMHUN) U OPraHNYeCKOM XUMUH, IPOBEJICHUE



HKCIIEPUMEHTOB U JIONIOJHUTENIbHAs cucTeMaTh3anus 3Hanuil. @opmupoBanue
JTAHHOM CHCTEMBI 3HAHHM MPU U3YUCHUH Kypca 00ecTieunBacT BO3MOKHOCTh
PacCMOTPEHHUS BCETO MHOTO00pa3usl BEIIECTB HA OCHOBE OOIINX MOHSTHH,
3aKOHOB Y TEOPUN XHUMUHU.

CrtpykTypa copepx aHus IPorpaMMbl B Kypce BHEYPOUHOU IESITeIbHOCTH
"TpynHbie Bonpockl XuMuu'" — «OO0111as 1 HEOpraHUYECKast XUMUSD)
chopMHpoBaHa B MporpaMMe Mo XMMHUU Ha OCHOBE CUCTEMHOTO MOJX0/1a K
M3YYEHUIO y4eOHOro MaTepuaia U 00yCIOBJI€HA UCTOPUUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUM Ha ONpeIETEHHBIX TEOPETUUECKUX YPOBHIX. Tak, B Kypce
OpPraHUYECKON XMMHUU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIIACCUYECKOM
TEOPUU CTPOCHUSI OPTaHUUYECKUX COCMHEHUM, a TAK)KE HA YPOBHE
CTEPEOXUMHUYECKUX U ANEKTPOHHBIX MPEICTABICHUN O CTPOCHHUH BELIECTB.
Caenenust 00 U3y4aeMbIX B Kypce BEIIECTBaX JIAal0TCs B pa3BUTUU — OT
YTJIEBOJIOPOJIOB JIO CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX coeMHEeHM. B Kypce
OpraHUYEeCKON XMMUU MOTy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE
OCHOBHOI'0 0011I€T0 00pa30BaHus IEPBOHAYAIIbHBIE MPEICTABICHUS O
XUMHUYECKOU CBA3M, KJIaCCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHUSA, O XUMUYECKOU pEaKIUU.

[Tox HOBBIM YTJIOM 3pEHHS B TPOrpaMMe Kypca BHEYPOUHOM AEATEIbHOCTH
"TpynHble BOMPOCHI XUMHUHU'" 6A30BOTO YPOBHS pacCMaTpUBACTCS M3yUYCHHBIN Ha
YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs TEOPETUUECKUI MaTepHuall u
(bakTOJIOTHYECKHUE CBEICHUS O BEIIECTBAX M XUMUUYECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO0111ast 1 HeopraHuyeckasi XuMush» 00ydaronmMcst
MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOANYECKOT0 3aKOHA C
0O0I1IETEOPETUYECKUX U METOJI0JIOTUUECKUX MO3ULIUM, TTy0Ke MOHATh
HUCTOPUYECKOE M3MEHEeHHE QYHKIIMI 3TOr0 3aK0Ha — OT 00001aroIIeit 10
OOBSCHSIONICH U MPOTHOZUPYIOMIEH.

B nnane pemieHus 3a1a4 BOCIIUTAHUSA, PA3BUTHS M COIMATN3AINNA 00YUYaIOIIUXCS
NPUHATHIE TporpaMMoit «IIpakTUKyM MO XUMUM TOAXOIbI K ONPEACICHUIO
COJIEpKaHMs ¥ TIOCTPOCHUS IPEeIMETA IIPeycMaTpUBaOT (OpMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACUCTBUHN, UMEIONIUX 0a30BOE 3HAUCHUE IS
Pa3IMYHBIX BUJIOB JICATECIIBHOCTH: PEIICHUs MTPoOIieM, MOUCKa, aHaIu3a U
00paboTku uH(pOpPMaIU, HEOOXOIUMBIX JJISI MPUOOPETEHHUS OIbITa
MIPAKTUYECKOM U UCCIEN0BATEIBCKON AEATEIBHOCTH, 3aHUMAIOIIEN BAXKHOE MECTO
B [MO3HAHUU XUMUH.

B nmpaktuke npenoaBaHus XMMUAU KaK HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CpeHEro 0011ero 00pa3oBaHus, Npu
OTIPEIETICHUH COJEPKATEIBbHON XapaKTePUCTUKH LieJiel U3yUeHUs IpeIMeTa



HaIIPaBJICHUEM IIEPBOCTEIICHHON 3HAYMMOCTH TPAJULMOHHO ITPU3HAETCS
dbopMUpOBaHrE OCHOB XMMHUYECKON HaAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUYECKON ESITENBHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTYpbl. C METOJNYECKON TOUKH 3PEHHS TAKON MOIXO
K OIIPENEIICHUIO LIeJIEH U3YUYEHUS NIPEIMETA SBIIIETCS BIIOJIHE OIPABIAHHBIM.

[EJIM U3YYEHU A KYPCA BHEYPOUYHOU JESATEJILHOCTH TPYIHBIE
BOITPOCHI XIMHWU

CoryiacHO TaHHOW TOYKE 3PEHUS TJIABHBIMU IEISIMU U3YUCHUS TIPOTPaMMBbI B
Kypce BHEYpOUHOU nesTenbHOCTH "TpyaHbIe BOMPOCH XMMUU'" HA 0a30BOM
ypoBHe (10 —11 ki1.) sBisItOTCSA:

e (opMupoBaHHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BayKHEUIIEH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE
KOTOPO¥ JIe’KAT KITFOUEBBIC TTOHATHUS, (yHIaMEHTAIbHBIE 3aKOHBI 1
TEOPHUH XUMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHUE W IIOHUMAaHNE
CYIIHOCTH JIOCTYIHBIX 0000IEHNI MUPOBO33PEHYECKOT0 XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH X PAa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHUE U pa3BUTUE MIPEICTABICHUN O HAYYHBIX METO/IaX
MO3HAHUSA BEIIECTB U XUMUYECKUX PEAKITUHN, HEOOXOIUMBIX JIJIs
MPUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIUX MECTO B MIPUPO/IE, B IPAKTUUECKOMN U
MMOBCEHEBHOM JKHU3HMU;

e Pa3BUTHE YMCHHI U CITOCOOOB JACATEIHHOCTH, CBSI3aHHBIX C
HAOIOICHUEM M O0BSICHEHUEM XMMHUYECKOTO IKCITIEPUMEHTA,
COOJTI0/IeHNEM TIpaBuiI 0€30MaCHOTO OOpaIeHus C BEIECTBAMHU.

Hapsiny ¢ aTum, comepkarenbHas XapakTepUCTHKA eIei U 3a1a4 U3y4eHus
peaMeTa B MporpaMMe Kypca yTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH MPUOPHUTETAMH B CUCTEME Cpe/iHero oo1ero oopasoBanusi. CeromHs B
MPETOIaBaHAK XUMHUHU B OOJIBIIICH CTENEHU OTIAETCS MPEATIOUTCHUE
MPAKTUICCKON KOMITOHEHTE COJIEPKaHMsI O0yUCHHUS, OPHCHTHPOBAHHOMN Ha
MOJITOTOBKY BBIITYCKHHMKA 0011e00pa3oBaTeIbHON OpraHU3alliy, BIaACIONIETO HE
Ha0OpOM 3HaHUM, a GYHKIIMOHAIHFHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHWN U IPUMEHEHUS UX B peabHOM KU3HU
JUTSL peIIeHUs TPAaKTUYECKHUX 3a]1ad.

B cBsi3u ¢ 3TUM TipH u3ydeHnu mporpamMmbl «IIpakTUKyM Mo XUMUN
JOMUHUPYIOILIEe 3HaU€HUE MPUOOPETAIOT TaKKE 1IeJIM U 3a]1a4H, KaK:

ajanTtaius o0y4JarIuXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(bopMHpOBaHKE UHTEUIEKTYAIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K



caMm000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHSTHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMHU U UX
npuMeHeHueM; (pOpMUPOBaHKE Y 00YJAIOIITNXCS KITFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINH ), UMEIONUX YHUBEPCATLHOE 3HAYCHUE IS PA3TMIHBIX BUIOB
NesATEeILHOCTH: pelieHus1 mpo0ieM, MorcKa, aHainu3a u 00padoTku nuHdopmaiuu,
HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OTbITA ACSITEIBHOCTH, KOTOpask 3aHUMAET
Ba)KHOE MECTO B MO3HAHUM XUMHUH, & TAKXKE JJISI OLEHKH C IMO3UIIUMA
HKOJIOTUYECKOM 0€30MMaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPENy; Pa3BUTHE
M03HABATEIIbHBIX HHTEPECOB, MHTEIIEKTYATBHBIX M TBOPYECKHUX CITIOCOOHOCTEH
00yyYaroImmxcsi: CHOCOOHOCTHU CAMOCTOSITEIbHO MPUOOPETATh HOBBIC 3HAHUS T10
XUMHUH B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSMU, UCIIOJIb30BATh
COBpEMEHHbIC MH(DOPMAITMOHHBIC TEXHOJIOTUHU JJIsl TIOMCKA U aHaJIu3a Y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUK XUMUYECKOTO COJIep KaHus; POPMHUPOBAHUE U
pa3BUTHE Y 00yYaIONUXCsl ACCOLMATUBHOTO U JIOTUYECKOTO MBIILICHHUS,
Ha0JII0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEO0OXOMMBI, B YaCTHOCTH, TIPH IUIAHUPOBAHUHU U TIPOBEICHUNA XUMUIECKOTO
AKCIIEPUMEHTA; BOCIIUTAHNE y O0yJarOIINXCS YOSKIEHHOCTH B TYMaHUCTUYECKON
HAIPaBJICHHOCTU XUMUH, €€ BAXKHOU POJIM B PEIICHUH TI100aIbHBIX MTPOOIEM
PaIMOHAIBHOTO MTPUPOIOTIOIB30BAHMSI, TIOMOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUS TPUPOJHOTO PABHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIIEHUS K MPUPOJIE U CBOEMY 3JI0POBbBIO, a TAKKE MPUOOPETCHUS OTbITA
WCITOJIb30BAHUS TTOTYYCHHBIX 3HAHUM VISl IPUHSATHS TPAMOTHBIX PEIISHUH B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueGHOM mmane cpegHero o0iiero oopa3zoBanus mporpaMmbl «lIpakTrukym mo
XUMUU» 0a30BOTO YPOBHS BXOJIUT B COCTAaB MpeaMeTHON obnacTu «EcTecTBeHHO-
HAy4YHbIE TIPEIMETHD.

OO011ee yuciIo YacoB, OTBEIEHHBIX JUTsl H3yYCHUsI XUMUU, HA 0A30BOM YPOBHE
cpemHero oomiero oobpasoBanus, cocrapisieT 34 yaca: B 10 ximacce — 34 gaca (1
4ac B HEJEJIO).

MECTO KYPCA BHEYPOYHOM JEATEJIbBHOCTU TPY JHBIE BOITPOCHI
XUMMHU B OBPA3OBATEJIbHOM ITPOI'PAMME
[Iporpamma yueGHOTO Kypca BHEYPOUHOU AesITeNbHOCTH « TpyaHBIC BOMTPOCH
XUMUW» paccuutana Ha 1 rox o6ydenus (9 kmacc). Ob1iee KOTUIECTBO YaCOB Ha
poXoXkAeHre nporpamMmmsel 34 yaca: 34 kiacc — 34 yaca (1 yac B Hezeno).



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

MPAKTUICCKUC 3aHITHS;
TTNCKYCCHU;

TIOMCKOBBIE ¥ HAYYHBIE MCCIICIOBAHNUS;
MIPOEKTHAs ACSITEITHLHOCTD;
ABPUCTUYECKUE OECe b

Buabl 1esiTesIbHOCTH 00Y4aIOIIMXCS:

MO3HaBaTENbHAS;
POOJIEMHO-LIEHHOCTHOE OOIICHHE;
COLIMAJIbHOE TBOPUYECTBO



COJJEPKAHUE KYPCA BHEYPOUHOM JIESATEJbHOCTHU TPYJHBIE
BOITPOCBHI XUMHUHU

9 KJIACC

Tema Nel Knnaccupukanus 1 HOMEHKJIATYPa HEOPraHNYECKUX BELIECTB

Knaccudukanuys HeopraHnyeckux BEUIECTB MO COCTABY U IO CBOWCTBAM.
[IpocThie BemecTBa: MeTauibl U HemeTauibl. Aimorponusi. CiaoKHbIe
HEOpraHu4ecKre BeulecTa. buHapHble coequuennsa. BogopoaHslie coeTMHEHMS
AJIEMEHTOB IIaBHBIX OArpymni. [loHsATHE THAPOKCUIOB.

OcCHOBHBIE, KUCIIOTHBIE U aM(OTEPHBIE TUIPOKCU/IBI.

HomeHnkiiaTypa HEOpraHM4eCKNX BEIECTB.

Tema Ne2CBoiicTBa 1 OJIy4eHHE OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BeulecTB CBOMCTBA OCHOBHBIX, KHUCIOTHBIX M aM(OTEPHBIX OKCUIIOB U
TUAPOKCUJIOB.

Conu: knaccudukaius, cnocoObl MOIyYEHUs! CPETHUX COJIEH, CBOMCTBA
CPEIIHUX COJIEH, OJyYEHHUE KUCIBIX U OCHOBHBIX cosieid. CiocoObl TpeBpaIieHus
Pa3IMYHBIX TUIIOB COJIEH APYT B Ipyra. ['eHeTnyeckas CBsi3b MEXKIYy Kilaccamu
HEOPraHWYECKUX BEUIECTB

[Tpaktrueckast pabora No2 «CBoMCTBa KJIaCCOB HEOPTAHMYECKUX BEIIECTB:
OKCHUJbI, TUIPOKCHUIBI, COJIH

Tema Ne3 I'maposius coJieit

['maposn3 coneli. BzauMHoe ycuieHue ruipoausa.

[Ipaktruueckas padora Ne3 «['uaponus conein»

Tema Ne4 OKuCIUTEIBHO-BOCCTAHOBUTEIbHbIEC PEAKIINHM B HEOPTaHUYECKOM
xumun OnpesieseHue CTENEHN OKUCIICHHS 3JIEMEHTOB B HEOPTraHUYECKHUX
BEILECTBAX.

TunuyHble OKUCTUTENN U BoccTaHOBUTENU. Kinaccudukanysi OKUCIUTENbHO-
BOCCTAaHOBUTENbHBIX peakuuil. BnusiHue cpenpl, KOHIEHTPALMH U TEMIIEpaTyphl Ha
MPOTEKaHUE OKUCIUTEbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.

[TpakTrueckas padota Ne4 « OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN

Tema NeS DurekTpoJin3, 3JIEKTPOXUMHYECKHE CIIOCOOBI MOJTyYeHHS
HEOPraHMYeCKHUX BellecTB

DIEKTPOJIN3 KaK COBOKYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiMii, KaTOJIHbIE U AaHOJHBIE MPOLIECCHl. DIEKTPOJIU3 PACTBOPOB U PACILIIABOB
COJIEH. DIEKTPOJIN3 IIEI0UCH, KUCIOT. DIEKTPOJIU3 COJICH KapOOHOBBIX KHCIIOT.
DNEKTPOXUMHUUYECKHE CIIOCOOBI TOTYyYEHHUS] HEOPTaHUYECKUX BEILECTB.

Tema Ne6 O000mIeHHE M cUCTEeMATH3ALUS 3HAHUI 110 KypPCY XUMHH
cpeaHeH IKOJIbI



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3VYJIbTATEI

B COOTBETCTBUM C CHCTEMHO-IEATEILHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHUS NpeaMeTa «XUMHsS» B Kypce€ BHEYPOUHOU
nesteapHocTH  "TpyaHble BOMpOChl XUMUHU" Ha YpPOBHE CpeaHEro oOIIero
oOpa30BaHUs BBIJCICHBI CICTYIONTNE COCTABIISMIONINE: OCO3HAHUE O0yJarOIIMMUCS
POCCHMCKOW TPaXJAAHCKOM HJIEHTUYHOCTH; TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSATEILHOCTH W CaMOOTPEICICHUIO; HaJu4he MOTHUBAIMM K OOYYCHUIO;
TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCA MPHUHSATHIMU B
oOlIecTBe TpaBWIaMM M HOpPMaMH TOBEACHMS; HAJIWYUE IPABOCO3HAHUS,
HKOJIOTUYECKON KYJbTYpPhl, CIOCOOHOCTb CTABUTH ILIEIM U CTPOUTH >KU3HCHHBIC
TIJIAHBL.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS ITpeaMeTa « XUMUSI» B KYpCe BHEYPOUHOU
nesirenpHOCTH "TpyAHBIE BOMPOCH XUMUHU" OTpaXKatoT c(HOPMUPOBAHHOCTD OTIBITA
MO3HABATENIbHON W TPAKTHYECKOW JESITEJIbHOCTH OO0Yy4aloluxcsi B Ipolecce
peanu3aiuu o0pa3oBaTEIbLHON AESATEIbHOCTH.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS MTpeaAMETa « XUMUS» B KYpCE BHEYPOUHOU
nesiteapHOoCTH "TpyAHBIE BOMPOCH XUMUU" OTpaXKatoT c(HOPMUPOBAHHOCTD OTIBITA
MO3HABATENIbHON W TMPAKTHUYECKOW JESITeIbHOCTH OOyUaroluxcs B Ipoliecce
peanuzaiuu o0pa3oBaTEIbLHON AESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XXEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOUIEHUN B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATEIIbHBIX 3a/1a4, BHIMOTHECHIN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMUYHbIX BUJIOB YUCOHOU JIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOI'O OTHOLICHUSI K MCTOPMYECKOMY M HAYYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUHU, OCO3HAHMS TOTO, 4YTO JaHHbIE HAyKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYJa YYEHBIX U ITPAKTUKOB;

VMHTEPECA U IT03HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOLIEM AHATIU3E
nH(pOpMaIIK O IEPEIOBHIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

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

4) popMuUpPOBaHUSA KYJbTYPbI 310POBbS:

NMOHUMAaHUsI LEHHOCTEH 3JI0pOoBOr0 M Oe30MacHoro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

COOJIO/IEHUsT TIpaBWJI OE€30MMacHOTO OOparieHusi C BEIecTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTHM TPaBWI WHAWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIhCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM M JAPYruX BHJAX
JEATEIIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHW NPAKTUYECKUX 3a7ad
COILIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPpodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUM TI0 XUMUH;

YBOKEHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
PKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIILHOTO IPUPOONOJIb30BAHHS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAOUIEH
MPUPOJIHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJAroNpUsITHBIE IKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;



HaJM4yusl Pa3BUTOr0 3KOJIOTUMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYIbTYPHI,
ombITa NEeATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
(GbopMHpPOBaHUN PALMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKpY>KalollleM MHUPE KaK O €IUHCTBE MPUPOAbl U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIEHUH MpoOJIeM COXpaHEHUS
MPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
[UBWIN3ALNY: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOU POJIM B CO3JJaHUU
HOBO 0a3pl MaTepHAIbHOW KYJbTYpbl, B PpEIIEHUU TJI00aNbHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON H
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 0OCCIICUCHUU YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KUZHU KAXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JieNlaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS JIOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XMMHUYECKUE 3HAHUS IS
penieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIEN0BATEIbCKON IESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMHU OTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax nmpodeccruoHaabHOM
JEATEIIbHOCTH.

METAITPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIE pe3ybTaThl OCBOEHUS MNPOrpaMMBbl [0 XMMHH B Kypce
BHEYPOUYHOU JeATeNIbHOCTH ''TpyIHbIE BONPOCHl XMMHUHU' Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHSA  MHUPOBO33pEHHUS  OOyyaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKaIOIINe



IIEJIOCTHOCTh HAYYHOW KapTHHBl MHUpa M CHEeUU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
MpoIecc, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoBaHue, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);
yHUBEpCalbHble y4eOHbIe NEeWCTBUs (MO3HABaTEIbHbIC, KOMMYHHKATUBHEBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4YarOXCs;
CIIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4YCOHBIC
JICUCTBHS B MO3HABATEIBHOW M COIMAJIBHOM MTPAKTHKE.

MertanpenMeTHbIe PE3YIbTAThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATCIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJSTHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LEJNU JEITECIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThI ACATCIBHOCTU C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BaTh IMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

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

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOHUTH JIOTHYECKHWE PACCYXJICHHS (MHIYKTUBHBIC, JCIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUSL MCIOJIb3yEMbIe B XUMHUU CHUMBOJIUYECKUE
(3HAaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XUMHUUYecKas (popMyria, ypaBHEHHUE XUMUUYECKON peaKIuu
— MPU PEIICHUH Y4YeOHBIX TMO3HABATENbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaxKuuii;

dbopMyIMpOBATh SN U 3a/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OpPMYyIUpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3yJsbTaT, (pOopMyJIUpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YIbTAaTOB UCCIIEI0BAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METOJIOB PELICHNUS IPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX UH(popMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHUs, CIpPaBOYHBIE MOcCoOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3JIMYHBIX BHIOB U (opM
IIpE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCTb;

(GopMyJIMpOBaTh 3alpOChl U MPUMEHATH Pa3IMYHbIE METOJABI MPU MOUCKE U
orbope wuHpoOpMaLMU, HEOOXOAUMOW Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuUOOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

MCITI0JIb30BaTh HAYYHBIN S3BbIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaluen: MPUMEHATh MEXIpeIMeTHble ((pU3ndeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUSA:

3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1aeMOW TEMbI B XO€ AUATIOTa U/ WU
JUCKYCCHH, BBICKA3bIBaTh UI€U, (POPMYIIMPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C MpPE3EHTAlMEN pe3yJbTaTOB IMO3HABATENBHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaju3alui y4eOHOro MpoeKTa, 1 (GOpMyIHpOBaTh BHIBOIbBI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IMyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

PerynsiTuBHbIE YHMBepcaJbHbIe y4eOHbIe 1eiCTBUSA:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Lead M 3aJaud, KOHTPOJIHMpPOBaTh M IO Mepe



HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEJIaraeMblii aJrOPUTM JACUCTBUNA TpHU
BBITIOJITHGHUH YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BBIOWpaTh HamOoIee
b (EeKTUBHBIN CIMOCO0 HMX perieHus ¢ Y4ETOM TOMyYeHHS HOBBIX 3HAHUH O
BEILIECTBAX M XUMHUYCCKUX PEAKITUSX;

OCYILIECTBIIATh CaMOKOHTPOJIb JICSITEIPHOCTH Ha OCHOBE camMoaHalu3a Hu
CaMOOIICHKH.

[NPEIAMETHDBIE PE3VYJIbTATEI

[TpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUU Ha YIriTyOI&EHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIET0 00pa30BaHus BKIIOYAIOT ClieU(pUIECcKue 1Jis
ydeOHOro mnpeamera «XHMHA» B Kypce BHEYPOUYHOH JesATeNbHOCTH "TpynHble
BOIIPOCHI XMMUHU'" HAYYHBIE 3HAHUS, YMEHUS U CIOCOOBI AEHCTBUI MO OCBOEHUIO,
MHTEPHPETAlUUd U NPeoOpa30BaHUIO 3HAHWUW, BUJIBI JAESITEIBHOCTH MO MOJYYEHUIO
HOBOT'O 3HAaHUS ¥ IPUMEHEHUIO 3HAHUM B pa3IMYHbIX YU€OHBIX CUTYyAIUsIX, a TAKXKE
B PCAJIbHBIX JKU3HEHHBIX CUTYyallUAX, CBA3aHHBIX C XUMHUEH. B mporpamme Kypca
IIPEAMETHBIE PE3YJIbTaThl IPEACTABIEHBI 10 I'OJaM U3yUYCHHUS.

9 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW MPUPOJLI, O MECT€ M 3HAUCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOM W IHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHH PAllMOHAJIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAHUM MUPOBO33PEHUST M OOIIEH KyJbTyphl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIIHNE MOHATUS — XUMUUECKUN DJIEMEHT, aTOM, SIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIoYKa aroma, S-, p-, d-aTOMHBIE OpOUTaNM, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aIsl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BA&JICHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHas, WOHHAs, MeTaUIM4yecKas, BOJOPOJIHAs),
KpUCTANIMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, IJIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, DJIEKTPOJIUTUYECKAsT JUCCOLMAlMs, CTENEHb IUCCOLMAIlUHU,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMUUYECKOW PEAKIU, XUMHUUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJUTHUYECKON IUCCOLUAIMH, TEPUOANYECCKUN



3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILEHNS] JHEPIUU NPU XMMHUUYECKUX PEaKLUAX, 3aKOH IMOCTOSHCTBA COCTABa
BEILECTB, 3aKOH JEWCTBYIOIIMX 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 HaJMOJIEKYJSIPHOM YPOBHSX;
IIPEACTABICHUS] O MEXAHU3MAX XUMHUYECKUX PEAKUHUHM, TEPMOJWHAMHYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX HMX NPOTEKAHMS, O XUMHUYECKOM DPAaBHOBECUH,
pacTBOpax M JUCHEPCHBIX cCHUCTEMaX; (PaKTOJIOTMYECKUE CBEACHMSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€3011aCHOM MCIOJb30BAaHUU BAKHEHIINX HEOPTraHUUECKUX
BEIIECTB B OBITYy W MPAKTUYECKOM ICSATEIbHOCTH YENOBEKa, OOIIMX HAyYHBIX
MIPUHLHANIAX XUMAYECKOTO ITPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTE€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATHS IPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c()OPMHPOBAHHOCTh YMEHHS MCHOJb30BATh XUMHUYECKYIO CHMBOJIUKY JIS
coctaBieHHss (OpPMYJ BEIIECTB M YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTAEJIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKPETHOTO BEILIECTBA;

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

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTaBYy, XMMMUYECKHE PEAKIMH 110 Pa3IUUYHBIM MPU3HAKAM (YUCIIy U COCTABY
pearupyromux BeLIECTB, TEIJIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO CTEleHEn
OKHUCJIEHUSI JJIEMEHTOB, OOpaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUM JUIsl  KJIACCHU(UKALMH
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUM;

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

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IMEPHOIOB
Ilepunognueckonn  cucremsl  JI.MI.  MenneneeBa,  HUCHOJNB3ysS  MOHATHUSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUYECKHUE IMOTYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNnn», «OCHOBHOE U BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSHHSI aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX



coeuHeHnd 1o nepuojgaM u rpynnam [lepuomnueckoun cucremsr [ M.
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
ANEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHCHIBaTH)  OOIIUE
XUMUYECKME  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

C()OPMUPOBAHHOCTb ~YMEHHUSI PACKpPbIBATh CYLIHOCTb: OKHCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
TUX peakUui; peakuuid HOHHOrO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEaKIuil
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

C()OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAaKIHUA C YYETOM HMX SHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUS! CKOPOCTH XHMHMUYECKOW pEeaKkIMu B 3aBHUCHUMOCTH OT Pa3IUYHBIX
(bakToOpoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeXallue B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOlme HayyHble MPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUW NpUpPOAbl — HAONIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS PUMEHSTh 3TH 3HAHUS MPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUH BEILIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUM, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOMN AESATEIBHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(OpPMHPOBAHHOCTh YMEHHUSI BBISIBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYaCTBYIOIIMX B PEAaKIMU BEIIECTB; TEIJIOBOro sddexra
peaklny; 3HAYECHHUS BOJOPOJHOrO IMOKAa3aresisi pPAcTBOPOB KHUCJIOT M LIENOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpe/IeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JIAaHO B U30BITKE
(MMeeT mpuUMecH); AOJU BbIXO/A MPOAYKTA PEAKIIUK; 00bEMHBIX OTHOIIEHUI ra3oB;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOIUTH
XUMHYECKUA  JKCIEpUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, ONPEACIICHHUE
Cpeabl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIWKATOPOB, HW3YyYECHHE BIIUSHUS
pa3iMyHBIX  (AKTOpPOB HA CKOPOCTb XHMHUYECKOW pEeaKIMu, peIlIeHue
DKCIIEPUMEHTAJbHBIX 3adad no Ttemam «Metamey u  «Hemerammsy) ¢
COOJII0IEHNEM TpaBUJl 0€30IacCHOro OOpallleHHs C BEUIECTBAMU U JIA0OPaTOPHBIM
o0opyoBaHuEM, POPMYIHPOBATH 1EJIb UCCIEAOBAHUS, MPEACTABIATH B pa3IMYHOM
dbopme  pe3ynbTaThl  JKCHEpPUMEHTa, AaHAJIU3UpOBaTh W  OLIEHMBATh  HX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYIECKOM
mocyzol u j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIlleHUs C BEIIeCTBAMHU B
COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro TMOBEACHUS B OBITY U TPYHOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbs, OKPYKAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ yCTOMYMBOIO pa3BUTHS, OCO3HABAaThb OIMACHOCTh
TOKCUYECKOT0 JEHCTBUSA HA KUBbIE OPTaHU3MbI ONPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHUMas cMbIci rtokaszaTess [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(pOpMalHIo, IepepadaTbiBaTh €€ U UCII0JIb30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
DJIeKTPOHH
OcHOBHbIE ble
Ne  HaumeHoBaHme Koanue
OcHoBHOE BH/LI (undposbie)
n/ | pas3aesioB U TeM CTBO
coJep:KkaHue JAeATeJILHOC o0pa3oBarte
n NPOrpamMmbl 4acoB
TH JIbHbIE
pecypchl
Knaccudpukanus
HEOPraHUYeCKUX
BCIIECTB I10
COCTaBY U IO
CBOMCTBaM.
IIpocTeie
BEIIECTBA:
METaJlIbl U Jlexims,
HEMETAaJIbL. MIPaKTUKYM,
Amnnotponus. paborta B
CnoxHble rpymnmnax,
HEOPraHUYeCKHe MIPOCMOTP o
Tema https://fipi.ru/
BEIIECTBA. 03HAKOMHUTE
NelKnaccudukarg -
bunapneie JIBHBIX
us u oUIATEHBI
1 3 COCJTMHCHHUS. POJIKOB, o .
HOMEHKJIaTypa W caiiT s
Boapopoansie pelieHue
HEOPTraHUYECKUX IIOJITOTOBKH
COCIMHEHMUS XHUMHUYECKHX
BEIIECTB k EI'D
DJIEMEHTOB 3a7a4 U
TJIaBHBIX YpaBHEHUH,
MOArpYII. oTpaboTka
Ilonsarue MPaKTUYECK
TUAPOKCHJIOB. HUX HaBBIKOB.
OcHOBHBIE,
KHCIIOTHBIC U
am(poTepHbIe
rugpokcubiHome
HKJIaTypa
HEOPTraHUYECKUX
BCIIECTB.
Tema CaoiicTBa Jlexmus, o
. https://fipi.ru/
Ne2CpoiicTBa OCHOBHBIX, [IPAKTUKYM,
MOJTyYeHue KHCJIOTHBIX B pabora B -
o(UIATEHBI
2 OCHOBHBIX 9 aM(pOTEepPHBIX TpyImax, V-
W caiiT s
KJIacCOB OKCHJIOB B MIPOCMOTP
MOJATOTOBKH
HEOPraHUYEeCKUX TUAPOKCHUJIOB. 03HAKOMHUTE <E[D
BEILIECTB Comnu: JIBHBIX




Kiaccudukanus,
CITOCOOBI
TTOTYYEHUS
CpPEIHUX COJIEH,
CBOMCTBA CPEIHHUX
COJIEH, IIOJIyYCHUE
KHCIIBIX U
OCHOBHBIX COJICH.
Croco0kbl
MpeBpaIieHus
Pa3IMYHBIX THUIIOB
coJieil Apyr B
Jpyra.
I'enernueckas
CBS3b MEXKIY
KJaccamMu
HEOPraHUYECKUX
BCIIECTB
IIpakTryeckas
pabora Nel
«CBolicTBa
KJ1aCCOB
HEOPTraHUYECKUX
BCIIECTB: OKCHJIBI,
TUAPOKCHIBI,
COIID»

POIUKOB,
pelieHue
XUMHYECKHUX
3aj1a4 u
YpaBHEHUH,
oTpaboTka
MPAKTUIECK
WX HaBBIKOB.

Tema Ne3
I'maponns coneit

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

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

https://fipi.ru/

oduIMaIbLHbI
W calT s
MOJITOTOBKH
k EI'D

Tema Ned
OKHUCIIUTENILHO-
BOCCTAHOBUTEIH
HBIE PEaKIuu B

Omnpenenenne
CTCIICHU
OKHCJICHUA
JJIEMEHTOB B

Jlexmus,
MPaKTUKYM,
pabora B
rpymmax,

https://fipi.ru/

o(UIHATEHBI
U caliT mia




HEOpPraHUYECKOMI HEOPraHNYEeCKuX POCMOTP MOJITOTOBKU
XUMHUU BEII[ECTBAaX. O3HAaKOMUTE K EI'D
Tunuunele JBHBIX
OKHUCJIUTENH U POJIUKOB,
BOCCTaHOBUTEIIH. pelieHue
Knaccudpukanus XUMUYECKUX
OKHUCJIUTEIBHO- 3aj1a4 u
BOCCTAHOBUTENIbHBI = YPAaBHCHHIA,
X PEaKIHi. orpaboTka
Bumstnue cpenpl, [IPaKTUYECK
KOHIIEHTPaLUU 1 UX HaBBIKOB.
TEeMIEpaTypbl Ha
MpOTEeKaHue
OKHUCJIUTEIBHO-
BOCCTAHOBHTEJIBHEI
X peaKuui.
[IpakTnueckas
pabota Ne3
«OKucnuTeabHo-
BOCCTaHOBUTEJIHHBI
€ peakLum»
DIEKTPOIN3 KaK
COBOKYITHOCTb
OKHUCJIUTEIHHO-
BOCCTaHOBUTENBbHBI  Jlekuus,
X peakiui, MPAKTUKYM,
KaTOAHbIE U pabora B
aHOJIHbIE rpymmax,
Tema Ne5 IIPOLIECCHI. IIPOCMOTP
DNEeKTpoIIn3, DNeKTpon3 03HAKOMHTE
ANEKTPOXUMUYEC PacTBOPOB H JTBHBIX
KHE CIIOCOOBI pacriaBoB CoOJIei. POIUKOB,
MOJTy4EeHUS DneKTpoIu3 pelieHne
HEOPTaHUYECKUX ienoyuei, KUciorT. XUMHYECKHUX
BELIECTB DneKTpoau3 coneil  3amad u
KapOOHOBBIX YpaBHEHUH,
KHCJIOT. 0TpaboTKa
DNEKTPOXUMHYECK = TMPAKTHIECK
ne crocoObl WX HaBBIKOB.
TTOJTYICHHUS
HEOPTaHUYECKUX
BEIIECTB.
6. O00011E . Pabora B
Pemenue 3aganuii
HUE U rpymnmnax,
cucTema " 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
INPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
N KosmnuecTBo yacoB JJIeKTPOHHbIE
) uudposbIe
n/  Tema ypoka Becer  KonTpoann IpakTH4eck
o0pa3oBaTeibH
I 0 ble padoThI ue padoTbl
ble pecypchl
Knaccudukanms https://fipi.ru/—
HEOPTaHUYECKUX ouIHaTHHBINA
1 BENIECTB II0 1 CalT g
COCTaBYy U IO MTOJITOTOBKH K
CBOMCTBaM. ors
https://fipi.ru/—
Cucremarnueckas .
opuIMaTBHBINA
HOMEHKJIATypa .
2 1 caT s
HEOPTaHHYECKUX
MOJATOTOBKH K
BEIICCTB
ors
TpuBunanbHbIC https://fipi.ru/—
Ha3BaHUS ouIMaTbHBINA
3 HEOPTaHUYECKUX U 1 CauT st
OpPTaHUYECKUX MOATOTOBKH K
BEILIECTB oros
CBoiicTBa https://fipi.ru/—
OCHOBHBIX, ounmanbHbINA
4 KHUCIIOTHBIX U 1 cauT s
aM(pOTEepPHBIX MOJATOTOBKH K
OKCHUJIOB orns




https://fipi.ru/—

. ohHuIaIbHBIN
CBolicTBa (bu
5 . caifr s
OCHOBaHHUI
IMOATOTOBKH K
orns
https://fipi.ru/—
ouIHaTbHBIA
6 CBOMCTBa KHUCIOT CalT g
MMOATOTOBKH K
oro
https://fipi.ru/—
CpoiicTBa ounmanbHeIHA
7 aM(pOTEepHBIX cauT ais
THJIPOKCHUJIOB. IIOATOTOBKH K
orns
Comnu:
KJIaCCU(UKALINS, https:/fipi.ru/—
CTIIOCOOBI ouIHMaTLHBIHA
8 MOJTyYeHUS cailT mua
CpeIHUX COJIeH, IMOATOTOBKH K
CBOMCTBA CPETHHUX ors
colier
Counu: -
https://fipi.ru/—
KJIAaCCU(UKALINS, .
ouIHaTBHBIH
CII0COOBI 5
9 cailT ma
MOJIy4YEHUS U
N IMOATOTOBKH K
CBOMCTBA KUCIIBIX
N orns
1 OCHOBHBIX COJIEH.
Croco05n1
MIPEeBPAICHUS
pa3IMYHBIX TUTIOB o
. https://fipi.ru/—
COJIEH APYT B N
24 ounmanbHbIH
Ipyra. N
10 Py calT s
I'enetnyeckas

CBs3b MCXKIY

IIOATOTOBKH K

oro

KJIaCCaMH
HEOPraHUYECKUX
BEILIECTB
IIpaxTrueckas .
https:/fipi.ru/—
paborta Nel .
N ouITHaTHHBIN
«CBoricTBa .
11 CalT JIsa
KJIaCCOB
MOATOTOBKHU K
HEOPraHUYECKUX

BCIICCTB. OKCHUADI,

oro




TUAPOKCUBI,
COJIN»

https://fipi.ru/—

. ouIHaTbHBIA
12 Pemenue 3aganui N
CaMT M
ETD.
MOJTOTOBKH K
o1rms
https://fipi.ru/—
ouManTbHBINA
13 I'maponus coneil. CalT s
MMOJATOTOBKHU K
o1rn
. https://fipi.ru/—
BzaumoneiicTBue .
N ouIHaTbHBIN
coJiei. Bzanmuoe .
14 CalT g
yCHUJICHUE
MMOJTOTOBKH K
THPOJIN3A.
P orn
O6parumbie -
https://fipi.ru/—
HEOOpaTUMBbIC .
ouHManTLHBINA
XAMUYECKHE .
15 calT s
peaKkIuu.
% IMOJTOTOBKHU K
HMUYECKOE
o1rm
paBHOBeECHE
https://fipi.ru/—
[TpakTryeckas ounmanbHeIHA
16 pabota No2 cauT s
«I'maponus comen» MOATOTOBKHU K
ors
https://fipi.ru/—
. ounmanbHbIH
17 Pemenue 3aganuii cail
T I
ETD.
ITOJTOTOBKHU K
o1rm
Onpenenenue .
https://fipi.ru/—
CTETICHH N
opuIMaTBHBINA
OKHCJICHHS .
18 CauT JJIst
9JIEMEHTOB B
ITOJATOTOBKH K
HEOPraHWYECKHUX
P orm
BEIIECTBAX.
https://fipi.ru/—
Paz6op OBP .
opuIMaTBHBINA
METOI0M N
19 calT mis
3JIEKTPOHHOTO
MMOJATOTOBKHU K
Oananca

oro




https://fipi.ru/—

Tunuuneie ounmanbHeIHA

20 OKHUCIIUTENIH U CauT JJIst

BOCCTAHOBUTCIIH. IIOJITOTOBKH K
o1rs
OxucinuTeIbHbBIC https://fipi.ru/—
CBOHCTBa ounmanbHeIHA
21 KOHILICHTPUPOBaHH CauT s
oM cepHoOit MOJTOTOBKH K
KHCJIOTHI o1ro
https://fipi.ru/—
OxkuciuTenbHbIe ouIHMaTBHBINA
22 CBOIICTBa a30THOU CalT g
KHCJIOTBI IMOJITOTOBKH K
ors
https://fipi.ru/—
Knaccudukanms -
ounmanbHeIHA

3 OKHUCJIUTENBHO- calir s

BOCCTAHOBUTEILHBI

N IIOJITOTOBKH K
X peaKIu. oro
Brnusinue cpenpi,
KOHIICHTpaLluy U https://fipi.ru/—
TeMIIepaTypsbl Ha ouHManTLHBINA

24 MPOTEKaHUE CalT g

OKHUCJIUTEIIbHO- MMOJITOTOBKH K
BOCCTAaHOBHUTEIIbHEI ors
X peaxkuui.
[IpakTrnueckas https://fipi.ru/—
pabota Ne3 ounmanbHbIH

25 «OKHUCIATEIHLHO- calT gug

BOCCTaHOBUTEIbHEI IMOJITOTOBKH K
€ peaKkumn» oo
https://fipi.ru/—
. ounmanbHbIH
Pemtenue 3aganuii .

26 EDD. calT s
IMOJITOTOBKH K
o1rm

DNEeKTPOIN3 KaKk

COBOKYITHOCTb https://fipi.ru/—

OKHUCJIUTEIHHO- ouITHaTHHBIN
27 BOCCTaHOBHUTEIIHLHEI calT musa

X peakiuu, IOATOTOBKHU K

KaTOHEIE U
aHOHLIE

oro




IIPOLIECCHI.
DIIEKTPOJIN3
pacIuUiaBoB COJICH.

DIEKTPOIN3 KaK

COBOKYITHOCTb
OKHCIITUTEIBHO- .
BOCCTaHOBUTEJIbHBI h_ttmwv
N ouIHaTBHBIA
X peaKkLui, .
28 CalT g
KaTOAHbIC U
MOATOTOBKH K
aHOJTHBIE oro
IIPOLIECCHI.
DneKkTponn3
pacTBOpPOB COJIEH
DIEeKTpOoIN3 KaKk
COBOKYITHOCTb
OKHCITUTEIHHO-
BOCCTAHOBUTEIBHBI
X peakiuu, https:/fipi.ru/—
KaTOJIHBIE 1 ouIHMaTBHBINA
29 aHOJHbIC CalT g
MIPOLIECCHI. MOJATOTOBKU K
DNeKTponn3 coien ors
KapOOHOBBIX
KHCIIOT.
DneKTpon3
meJoueif, KUCJIOT
ONEKTPOXUMHYECK https://fipi.ru/—
1e crocoObl ouIHaTEHBINA
30 MOJIy4EHHUS caiT st
HEOPTraHUYECKUX MOATOTOBKH K
BEIIECTB oro
I'enernueckas
CBS3b MEXAY https://fipi.ru/—
KJIaccaMu ouIHaTHHBIN
31 HEOpPraHUYECKUX caiT st
COCTMHECHU. MOATOTOBKH K
Pemenue 3ananuit oro
EID.
https://fipi.ru/—
Pemenue 3amau ouIMaTbHBINA
32 Pa3HBIX TUIIOB U3 CauT 1A

EID.

MOATOTOBKH K
oro




IIpomexxyTounas
aTTecTalusl.

33 Hanucanune 1
poOHOTO
BapuanTta EI'D (1

4acTh).

[TpomexxyTouHas
aTTecTalusl.

34 Hanucanune 1
poOHOTO
Bapuanrta EI'D (2

4acTh).
OBIIEE
KOJIUYECTBO
YACOB 11O
MMPOI'PAMME

34

https://fipi.ru/—
ouIHaTbHBIA

CalT g
MMOJATOTOBKH K

oro

https://fipi.ru/—
ouIHaTbHBIA

CaWT Ui
HOITOTOBKH K

oro




YHEBHO-METOAONYECKOE OBECIMNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIBI ANA YHEHUKA

1) Xwumus. 10 kiace: yue0. 1 o0ieodpa3oBat. opraHu3aluii: 6a30BbIi
ypoBenb / O.C. T'abpuensan, U.I'. Octpoymos, C.A. CinagkoB. — 2-¢ uza. — M.:
[Ipocsemenue, 2020. — 128 c.: ni. — ISBN 978-5-09-074242-9.

2) Xwumwus. 11 knace: yue6. ais obmeo0pazoat. Opranuzanuii: 6a3oBbIi

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

METOANYECKMUE MATEPUAJbI ON1A YHUTENA

1) Xumus. 10-11 knacerl. / aBT.- cocT. I A. [llunapéra .- M. :Jlpoda,
2007.-79 c.,- ) OnextuBHbie Kypchol (aBTop T.B. babaesa)

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

KypcoB. — M.: Jlpoda, 2018 T.

UNPPOBbBIE OBPA3OBATE/IbHBIE PECYPCbl U PECYPCbl CETU MHTEPHET

1. www.edsoo.ru

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

ege-ximiya/
3. CHAMTI'UA: Pemy EI'D https://chem-ege.sdamgia.ru/
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