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MNOACHUTEJBHASA 3AIINCKA

OBIIA S XAPAKTEPUCTUKA KYPCA BHEYPOUYHOM JIEAATEJILHOCTH
TPYJHBIE BOITPOCBHI XM

PaGouast mporpamma 1o XuMuu B Kypce BHEYpOUHOM JAesTeIbHOCTH "TpyIHbIe
BOIIPOCHI XUMHUHU'" Ha ypOBHE cpeaHero oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 No 273-d3 «O6 obpa3oBaHuu B
Poccuiickoit deaeparun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS (eaepaibHON
oOpa3oBarenpHOl mporpamMmbl cpeanero obmiero ooOpaszoBanus(POIl COO),
npenacraBieHHbIX B DeepaibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE
COO, c yuérom Konnenuuu npemnogaBanus yueOHOTro npeameTa « XuMus» B Kypce
BHEYpPOUHOIl nesTenbHOocTH "TpyaHble BONpOChl XMMHUH' B 00pa3oBaTEIbHBIX
OpraHu3ausax Poccuiickon Penepanun, pean3yoIuX OCHOBHBIE
oOpa3oBaTeNbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOXKEHUH «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoit ®denepanuu Ha nepuon 1o 2025 roga» (Pacnopsxenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XHUMHST Ha YpPOBHE YINIYOJIEHHOTO HW3YYEHHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME ECTECTBEHHO-HayyHOro oOpa3zoBaHHs ydamuxcs 9 kinaccoB. M3yudeHue
npeaMeTa, pealiu3dyeMoe B YCIOBHUAX AUPHEpPEHLHUPOBAHHOTO, NPOQPUIBHOTO
oOy4eHHsi, MpU3BaHO 0OecrneunTh O0HE00pa30BATENbHYI0 U OOIIEKYJBTYPHYIO
MOJTOTOBKY BBIITYCKHHKOB IIKOJIBI, HEOOXOAUMYIO I afanTaluud X K ObICTpO
MEHSIOLIUMCS YCIIOBUSM XKU3HU B COLIMYME, a TaKXKe JUJIS IPOJODKEHUS 00yUeHUs
B OpraHu3aluax MpodeccrnoHalbHOTO 00pa30BaHUsl, B KOTOPBIX XUMUS SBIISETCS
OJTHOHM M3 NPUOPUTETHBIX JUCLUIUIMH.

[Iporpamma paccuntana Ha 34 yaca U OpUEHTUPOBAHA Ha o0yyJaromuxcs 9
KJIACCOB, MpeanoJararomux caasate OI'D nmo xumMun. 3aHATUS IPOBOJATCS B
TEeUeHHEe Bcero yueoHoro roja no 1 yacy B Heaento (34 yaca 3a ron)

OCHOBY ITOAX0IOB K IPOrpaMMe B Kypce BHEYPOUHOU AEATENBHOCTH " TpyiHbIE
BOIIPOCHI XUMHH'"', K OIIPEICTIEHUIO 00ILIeN CTpaTernu 00y4YeHus, BOCIUTAaHUS U
pa3BuUTHS, 00yYAIOIIMXCA CPEACTBAMU YUEOHOTO NIpeIMETa « XUMHUSD» B Kypce
BHEYPOUHOM JiesITeNbHOCTH "TpyAHbIE BOIPOCH XUMUU' 111 9 K1accoB Ha
0a30BOM ypOBHE COCTaBWJIM KOHIENTya bHbIe oJoxkeHuss ®PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, COAepkKaHUs, PE3yJIbTaTOB O0YUEHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMHUecKoe 00pa3oBaHUE, MOTYyYaeMOE BhIITYCKHUKaMH 00111€00pa30BaTeNbHON
OpraHu3allyy, SBJIAETCS HEOTHEMIIEMON YacThIO0 UX 00pa3oBaHHOCTH. OHO



CITY>KUT 3aBEPIIAIOIINM 3TANIOM peaIM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KIIFOUEBBIX IEHHOCTEN, MPUCYIIHX LIEJTOCTHOM CUCTEME XUMUYECKOTO
oOpa3oBaHus. DTH IEHHOCTH KACcArOTCs MMO3HAHUS 3aKOHOB TIPUPOJIHI,
dbopMHUpPOBaHUS MUPOBO33PECHUS M OOIICH KYJIBTYpPHI YeJIOBEKA, a TAKKE
IKOJIOTHYECKH 00OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM
cpene. Peanusyercs xumudeckoe 00pa3zoBaHue 00yJarOITUXCsl HA YPOBHE
CpeaHero oo1iero 0opa3oBaHus Cpe/ICTBAMHU YUEOHOTO IpeaMeTa « XUMHUs,
coAepKaHUE U TTOCTPOEHUE KOTOPOTO OMPEEICHBI B IPOrpaMMe 10 XUMHHU C
y4ETOM cienu(PUKN HAYKH XUMUHU, €€ 3HAUCHUS B O3HAHUM MPUPOBI U B
MaTepHaTbHON KU3HH O0IIECTBA, a TAKXKE C yIETOM OOIIUX Iesiel U IPUHITUIIOB,
XapaKTEPHU3YIONTUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO 0OIIIETOo
obOpazoBanus B Poccutickoit deneparum.

XuMUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO pOJIb B
COBPEMEHHOM IMBUJIM3AINH, B CO3/TaHUM HOBOM 0a3bl MaTEPUATBHOMN KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B )OPMHUPOBAHKE PAIMOHATILHOI'O HAYYHOT'O MBIIIJICHUS,
B CO3J/IaHUE I[EJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €TUHCTBE
MPUPOJIBI U YEJIOBEKA, KOTOPOEe GOPMUPYETCS B XUMUU HA OCHOBE MTOHUMAaHUS
BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXKITY
CTPOCHHEM BEIIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHCHHS.
TecHO B3aMMOJIEMCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPBI, HEOOXOIUMBIM YCIOBHEM
YCIICIITHOTO TPYy/Aa M JKM3HU KaXJ0r0 WieHa oO1riecTBa. CoBpeMeHHas XMMUS Kak
HayKa cO3uJaTelIbHasl, Kak HayKa BBICOKMX TEXHOJIOTHUI HAIpaBJI€HA HA PEIICHUE
rJ100aJbHBIX NPOOIEM YCTOMUYUBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUYECKON OE30MMaCHOCTH U OXPaHbl 3JJ0POBbSI.

B cooTBeTcTBUU € OOIIKMMU LENSIMA U IPUHLIUIIAMU CPETHETO OOIIEro
oOpa3oBaHus cojiepkanue nmporpammsl «IIpakTukym mo xumun» (9 KIaccsl,
0a30BBIf YPOBEHb U3YUEHHS) OPUEHTUPOBAHO TPEUMYILIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJTOTOBKY 00YyYarOIINXCsl, HEOOXOAUMYIO UM ISt
BBIPAa0OTKH MUPOBO33PEHYECKUX OPUEHTHUPOB, YCIICITHOTO BKIIFOUEHHUS B )KU3Hb
COIIMyMa, TTPOJIOJKEHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX
HEMOCPEICTBEHHO C XUMHUEM.

CocTaBisIOMIUMH IPOrpaMMBbI B Kypce BHEYPOUHOU nesTenbHOCTH "TpyaHbie
BOIPOCHI XUMHH'" SBIISTIOTCS TIPAKTHYECKUE 3HaHUS Kypca — «O01mas u
HEOpraHWYecKas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX
SBJISIFOTCSI OCHOBBI HAYKU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKON XUMHH (C
BKJIFOYEHHEM 3HAHUU U3 00IIe XMMUN) U OPraHNYEeCKOM XUMUH, IPOBEJICHUE
HKCIIEPUMEHTOB U JIONIOJHUTENIbHAS cucTeMaTh3anus 3Hanuil. @opmupoBanue



JAHHOM CHCTEMbI 3HAHUM NMPU U3YYEHUH Kypca 00ecreunBaeT BO3MOKHOCTh
PacCMOTPEHHUS BCETO MHOTO00Opa3usl BEMIECTB HA OCHOBE OOIIUX MMOHSATHA,
3aKOHOB ¥ TEOPUN XHUMUMU.

CrtpykTypa cofepKaHusi IPOrpaMMbl B Kypce BHEYPOUHOU JESATEIbHOCTH
"Tpynubie Bonpockl XuMuu'" — «OO0111ast 1 HEOpraHUYECKast XUMUSD)
chopMHpoBaHa B MporpaMMe Mo XMMHUUA Ha OCHOBE CUCTEMHOT0 MOIX0/1a K
M3YYEHUIO y4eOHOro MaTepuaia u 00yCIoBJI€Ha UCTOPUUYECKH OOOCHOBAaHHBIM
Pa3BUTHEM 3HAHUN HA OMPENIEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce
OpraHUYECKON XMMHUH BEIIECTBA PACCMATPUBAIOTCA Ha YPOBHE KIIACCHYECKOM
TEOPUU CTPOCHUSI OPTaHUUECKUX COCMHEHUM, a TaKKE HA YPOBHE
CTEPEOXUMHUYECKUX U AIEKTPOHHBIX MPEJICTABICHUN O CTPOCHHUH BEIIECTB.
Caenenust 00 U3y4aeMbIX B Kypce BEIIECTBaX JIal0TCs B pa3BUTUU — OT
YTJIEBOJIOPOJIOB JIO CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEeHM. B Kypce
OpraHUYEeCKON XMMUU MOTy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHus IEPBOHAYAIILHBIE MPE/ICTABICHUS O
XUMHUYECKOU CBA3M, KJIaCCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON pEaKIIUU.

[Tox HOBBIM YTJIOM 3peHUsI B TPOrpaMMe Kypca BHEYPOUHOU JEATEIbHOCTH
"TpynHble BOMPOCHl XUMHUHU'" 6A30BOT0 YPOBHS pacCMaTpUBAETCS M3yUYECHHBIN Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMs TEOPETUUECKUI MaTepral u
(bakToJIOTNYECKHE CBEJICHUS O BEUIECTBAX U XUMUUYECKOU peakuuu. Tak, B
YaCTHOCTH, B Kypce «O0I1as 1 HeopraHu4eckas XuMus» 00y4darommMcst
MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOANUECKOT0 3aKOHA C
0O0I1IEeTEOPETUYECKUX U METOIOJIOTUUECKUX MO3ULIUM, TTy0Ke MOHATh
HUCTOPUYECKOE M3MEHEeHHE QYHKIIMI 3TOr0 3aK0Ha — OT 00001IaroIIeit 10
OOBSACHSAIONIEH U MPOTHOZUPYIOLIEH.

B nnane pemieHus 3a1a4 BOCIIUTAHUSA, PA3BUTHS M COITUATTM3AIINNA 00YUaIOIIUXCS
MPUHSATHIE TporpaMMoil «[IpakTHUKyM MO XUMUN» MOJXOIbI K OMPEICIICHUIO
coJiep KaHus M TIOCTPOCHHMS MpeIMeTa MPeayCMaTpUBalOT POPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACUCTBUHN, HMEIOUIMX 0a30BOE 3HAUEHUE IS
pa3IUYHBIX BUJOB JESITEIBHOCTU: PEIICHHS MPOOIieM, TOMCKA, aHAIN3a U
00paboTku uHpOpMAaIU, HEOOXOIUMBIX JJISI MPUOOPETEHHUS OIbITA
MPaKTUYECKON U UCCIIEIOBATEIBCKOM AESITEIIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO
B MTO3HAHUH XUMUHU.

B nmpaktuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CpeHETO 00IIero 00pa3oBaHus, Mpu
OTIPEEICHUH COJEPKATETbHON XapaKTePUCTUKH LieJIel U3yYeHUs TpeIMeTa
HaIpaBJICHUEM TIEPBOCTEIICHHOW 3HAYMMOCTU TPATUIIUOHHO MTPU3HAETCS
dhopMUpOBaHUE OCHOB XMMHUUYECKON HAyKHU KaK 00JaCTH COBPEMEHHOTO



€CTECTBO3HAHUS, IPAKTUYECKOM AESITEIBHOCTU YEJIOBEKA U KaK OJHOIO U3
KOMITOHEHTOB MUPOBOM KyJIbTYpbl. C METOJUYECKON TOUKH 3PEHHS TAKON MOIXO
K OINPEAEICHUIO LEJIEN U3yUEHUS NTPEIMETA SIBISAETCS BIIOJHE ONPABIAHHBIM.

IIEJIN U3YYEHU S KYPCA BHEYPOUYHOM JIEATEJILHOCTHU TPY JIHBIE
BOITPOCHI XMMHWN

CornacHo TaHHOUM TOYKE 3pEHUs IIaBHBIMU LIEJISIMU U3YUYEHUS MPOrPAMMBI B
Kypce BHEYpOUHOU AesTenbHOCTH "TpyaHbIe BOMPOCH XMMUHU' HA 0a30BOM
ypoBHe (10 —11 ki1.) sBustroTCA:

e (opmMupoBaHUE CHCTEMBI XUMUYECKUX 3HAHUN KaK BayKHEUIIIEH
COCTAaBJISIFONICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE
KOTOPOMH JIeKaT KIIIOUEBbIC MOHATHUS, (yHAAMEHTAIbHbIEC 3aKOHBI U
TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHUE U IOHUMAaHUE
CYIIHOCTH JIOCTYITHBIX 0000IIIEHUIT MUPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e (opMUPOBaHUE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOIaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUi, HEOOXOIUMBIX JJIS
MPUOOPETEHUS] YMEHHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMUYECKUX SIBIEHUW, UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUYECKOUN U
MOBCEIHEBHOM KU3HH;

e Ppa3BUTHE YMEHUI U CIIOCOOOB JACSATEIBHOCTH, CBA3AHHBIX C
HaOJII0/ICHUEM U O0OBICHEHUEM XUMHUUYECKOTO SKCIIEPUMEHTA,
coOJII0ICHUEM TIpaBUII 0€301MacHOT0 0OpalleHUsI C BEIECTBAMM.

Hapsiay ¢ atum, coaepkaresibHas XapakTepUCTHKA LEIe U 3a7a4 U3y4eHus
npeaMeTa B MporpaMMme Kypca yTOuHeHa U CKOPPEKTUPOBAHA B COOTBETCTBHHM C
HOBBIMH IIPUOPUTETAMH B CUCTEME CpeiHero obiiero oopazoBanus. CeroaHs B
MPEnoIaBaHUK XUMUHU B OOJIbIIIEH CTENEHU OTIAETCA MPEATIOUTEHUE
MPAKTUYECKON KOMITOHEHTE COJIepKaHMs 00yUeHHUsI, OPUEHTUPOBAHHOM HA
MOJITOTOBKY BBIITYCKHHMKA 00111€00pa30BaTeIbHOM OpraHu3alyuy, BIaJACIOUIEro He
HAa0OpOM 3HaHUM, a PYHKIHOHAIBHON rPaMOTHOCTBIO, TO €CTh CLIOCO0aMU 1
YMEHUSIMU aKTUBHOTO TMOJYYEHUSI 3HAHWN U PUMEHEHUS UX B peabHON KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7ay.

B cBsi3u ¢ 3TUM 1ipu u3yueHuu nporpammsbl «II[pakTUKyM 1O XUMUU
JTOMUHUPYIOIIEE 3HAaUCHUE MPUOOPETAIOT TaKKE 1EJIN U 33]1a4H, KaK:

amanTanys 00yJarImMXcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOIETOCS MUPA,
dhopMUpPOBaAHNUE UHTEIUICKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MIPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX
puMeHEeHUEM; (POpMUPOBAHUE Y O0YUAIOIITUXCS KIIFOUEBBIX HABBIKOB (KJITFOYEBBIX



KOMITIETEHIIN ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JIs1 Pa3IMYHbIX BUIOB
JeSITEIbHOCTH: PEIICHUs Ppo0ieM, IOUCKa, aHanu3a U 00paboTku nHpOpMaLuy,
HEOOXOUMBIX 7151 MPUOOPETEHHSI OTbITA ACSITEIFHOCTH, KOTOPAast 3aHUMAaeT
BaXHOE MECTO B MTO3HAHUM XUMUH, a TAKXKE JIJIS1 OLIEHKH C TTO3UIIHI
HKOJIOTHYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUA BEIIECTB U XUMUYECKUX
MPOLIECCOB HAa OPraHU3M UYEJIOBEKa U MPUPOIHYIO CPEly; pa3BUTHE
M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEM
00y4Jaronuxcs: ClIOCOOHOCTH CaMOCTOSITENIbHO IPUOOPETATh HOBBIE 3HAHUSI 110
XUMHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs MTONCKA U aHaIN3a YUYeOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COIep KaHus; GopMHUpOBaHHUE U
pa3BUTHE Y 00yYaIOIUXCs ACCOLMATUBHOTO U JIOTUYECKOTO MBIILICHHUS,
Ha0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HE0OXOUMBI, B YACTHOCTH, IIPH IIAHUPOBAHUU U TIPOBEICHUNA XUMUYECKOTO
HKCIIEPUMEHTA; BOCIIUTAHUE Yy 00ydaromuxcsl yOeX1IEHHOCTH B T'YMaHUCTUYECKON
HAIPaBIEHHOCTH XUMHUH, €€ BAXKHOM POJIM B PEIICHUH II100aIbHBIX TPOOIeM
paIroHaIBHOTO IPUPOIOTIOIH30BAHUS, IIOMOJTHEHHS YHEPTETUIECKUX PECYPCOB U
COXpPaHEHUs IPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEpEKHOTO
OTHOILIEHUS K IIPUPOJIE U CBOEMY 37I0POBBIO, a TAK)KE IPUOOPETEHUS OIBbITA
WCITIOJIb30BAHUS MTOJIYYSHHBIX 3HAHUM VISl MPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yue6HOM 11aHe cpenHero oouiero oopasoBanus nporpaMmmsl «IIpakTukym mno
XUMUW» 0a30BOT0 YPOBHS BXOJUT B COCTaB IpeAMeTHOM obsactu «EcTecTBeHHO-
HAYYHBIC TTPEIMETHD».

OO111ee YuCI0 YacoB, OTBEIEHHBIX JUIsl U3yUYE€HHs] XUMUH, HA 0a30BOM YPOBHE
cpeaHero oomiero oopasoBanus, cocrabisieT 34 yaca: B 10 kiacce — 34 ygaca (1
4ac B HEJEIIO).

MECTO KYPCA BHEYPOUHOU JEATEJIBHOCTHU TPYJIHBIE BOITPOCHI
XM B OBPA30OBATEJIBHON ITPOTPAMME
[Iporpamma yueOHOTO Kypca BHEYPOUHOH AesATebHOCTU « TpyIHbIE BOMPOCHI
XUMUW» paccuutana Ha 1 rox o0ydenus (9 kinacc). Ob1iee KOITUIECTBO YaCOB Ha
npoxoxeHue nporpammsl 34 yaca: 34 kinacc — 34 gaca (1 yac B Henento).

®OPMBI ITPOBEJIEHUS 3AHATUN KYPCA BHEYPOUHOU
AEATEJIBHOCTHU TPYAHBIE BOITPOCBHI XMMHNHA
®opMbl OPraHu3aAUUM 3AHATHIH:

e IPAKTUYECKUE 3AHITUS;

e JIMCKYCCHUH;



e TIOWCKOBBIC Y HAYYHBIE HCCIICIOBAHNUS;
e TMPOEKTHAsS AEATEIHHOCTD;
e IBPUCTUYECKUE Oecebl

Buabl 1eiTe IbHOCTH 00Y4aKOIIMXCS:
e TIIO3HABATEJIbHAL,
e MPOOJIEMHO-IIEHHOCTHOE OOIIICHHUE;
e COIMAJIBHOE 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
TUAPOKCHJIOB.

Conu: xknaccudukaius, ciocoObl MOIyYEHUs! CPETHUX COJIEH, CBOMCTBA
CPEIIHUX COJIEH, OJyYEHHE KUCIBIX U OCHOBHBIX cosieid. CnocoObl MpeBpalleHUs
Pa3IMYHBIX TUIIOB COJIEM APYT B Ipyra. ['eHeTnyeckas CBsi3b MEXKIy Kilaccamu
HEOPTraHWYECKUX BEUIECTB

[Tpaktrueckas pabora No2 «CBO#CTBa KJIACCOB HEOPTAaHUYECKUX BEIIECTB:
OKCHUJbI, TUIPOKCHUIBI, COJIH

Tema Ne3 I'maposius coJieit

['maponms coneid. BzauMHoe ycuneHnre ruipoiausa.

[Ipaktruueckas padora Ne3 «['uaponus conein»

Tema Ne4 OKuCIUTEIBHO-BOCCTAHOBUTEIbHbIEC PEAKINHM B HEOPTaHUYECKOM
xumun OnpesieseHue CTENEHN OKUCIIEHUS 3JIEMEHTOB B HEOPTaHUYECKHUX
BEILECTBAX.

TunuyHble OKUCTUTENN U BoccTaHOBUTENU. Kinaccudukanusi OKUCIUTENbHO-
BOCCTAHOBUTENBHBIX peakuuil. BiusiHue cpenbl, KOHIEHTPALMK U TEMIIEpaTyphl Ha
MPOTEKaHUE OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

[TpakTrueckas padota Ne4 « OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN

Tema NeS DurekTpoJin3, 3JIEKTPOXUMHYECKHE CIIOCOOBI MOJTyYeHH
HEOPraHMYeCKHUX BellecTB

DIEKTPOJIN3 KaK COBOKYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii, KaTOIHbIE U aHOJHBIE MPOLIECCHl. DIEKTPOJIU3 PACTBOPOB U PACILIIABOB
COJIEH. DIEKTPOIU3 MIEI0UCH, KUCIOT. DIEKTPOJIU3 COJICH KapOOHOBBIX KHCIIOT.
DNEKTPOXUMHUYECKHE CIIOCOOBI MOTYUYEHHS] HEOPTaHUYECKUX BEIIECTB.

Tema Ne6 O000mIeHHE M cCHCTEeMATH3ALUS 3HAHUI 110 KYpPCYy XUMHH
CpeaHeH HIKOJIbI



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 COCTABIISMIONINEG: OCO3HAHUE O0YUYarOIIMMHUCS
POCCHMCKOW TPaXJAAHCKOM HJIEHTUYHOCTH; TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSATEILHOCTH W CaMOOTPEICICHUIO; HaJu4he MOTHUBAIMM K OOYYCHUIO;
TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCA MPHUHSATHIMU B
oOlIecTBe TMpaBWIaMd M HOPMaMu TIOBEACHHS; HaJIMYUME IPaBOCO3HAHUS,
HKOJIOTUYECKON KYJbTYpPhl, CIOCOOHOCTb CTABUTH ILIEIM U CTPOUTH >KU3HCHHBIC
TIJIAHBL.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS ITpeaMeTa « XUMUSI» B KYpCe BHEYPOUHOU
nesitebHOoCTH "TpyAHbIe BOMPOCH XUMUU" OTpaXkatoT cHOPMUPOBAHHOCTH OMBITA
MO3HABATEIbHON W TMPAKTHYECKOW JESITeIbHOCTH O0OydYaloluxcsi B MPOIEcce
peanu3aiuu o0pa3oBaTEIbLHON AESATEIbHOCTH.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS MTpeaAMETa « XUMUS» B KYpCE BHEYPOUHOU
nesitenbHOoCTH "TpyaHbIe BOMPOCH XUMUU" OTpaXkatoT cHOPMUPOBAHHOCTD OITBITA
MO3HABATENIbHON W MPAKTHUYECKOW JESITeIbHOCTH OOydYaroluxcsi B MPOIEcce
peanuzaiuu o0pa3oBaTEIbLHON AESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQXXEHUSI K 3aKOHY U IIPABOIIOPAJKY;

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 TOHMMATh W TPUHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
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 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHMS TOTO, UYTO JaHHbIE HAyKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYJa YYEHBIX U ITPAKTUKOB;

VMHTEPECA U ITI03HABATEIBHBIX MOTHUBOB B ITOJIYYEHUH U MOCIEAYIOIIEM aHATU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUS;

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

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYIKM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TMOCJEACTBUN
MOCTYTKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUsI LIEHHOCTEH 3JI0pOoBOrOo U Oe30MacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

COOMIONIEHUsT TIpaBWJI OE€30MacHOTO OOparieHusi C BEIecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0OBATEIhCKON
JEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM M APYruxX BHJAX
JEATEIIbHOCTH;

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

MHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPOodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJSAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymieil mpodeccur W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAaHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIIBHOTO MPUPOAOTOIb30BAHMUS;

AKTUBHOTO HENPUATHS  JEUCTBUM, NPUHOCIIIMX BPEN  OKPYkKaAIOUIEH
MPUPOJIHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJArOoNMpUSITHBIE IKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJM4usl Pa3BUTOr0 3KOJOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOIIIECTBEHHOMN MIPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
(GbopMHUpPOBAaHUN PALMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJeM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UBWIN3ALNY: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOM KyJbTYpbl, B PpELIEHUU TII00aNbHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 0OCCIICUCHUU YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOM IeSITEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHM C KM3HCHHBIMHU 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) OO0IIeHayYHbIe MOHATHSA, OTPa’KaIoIINe



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, Uccle0OBaHNe, HAOIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);
yHUBEpCalbHble y4eOHbIe NEeWCTBUs (MO3HABaTEIbHbIC, KOMMYHHKATUBHEBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4YarOXCs;
CIIOCOOHOCTh o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

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

MertanpenMeTHbIe PE3YIbTAThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATCIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISATHBHBIMU
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
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABJICHHBIMU 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 OCHOBAHUS M KPUTECPUU JJIs KJIacCU(PHUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOHUTH JIOTHYECKHWE PACCYXJICHHS (MHIYKTUBHBIC, JCIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUSL MCIOJIb3yEMbIe B XUMHUU CHUMBOJIUYECKUE
(3HAaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XUMHU4Yeckas (popMyria, ypaBHEHHUE XUMUYECKON peaKIuu
— MPU PElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaxKLuii;

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



MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUs HAOII0JaTh 3a XOIOM
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3yJsbTaT, (pOpMyIUpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTHU PE3yIbTaTOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAaHHBIN OTUYET O POAETaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBAaTENbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB PELICHHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3INYHbIX METO/I0B
MO3HAHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX UH(popMauuu (Hay4yHO-
HOIYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIpPaBOYHBbIE MOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(OPMALUIO PA3IMYHBIX BUAOB U (OpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI MPU MOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMOW Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

IpUOOpeTaTh OMBIT HCHOJb30BaHUS HMH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

MCITIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA IPHU PAOOTE C XUMUYECKON
uH(popMauen: MPUMEHATh MEXNpeIMeTHbIEe ((PU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCITOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaIora u/uiu
JUCKYCCHH, BBICKA3bIBaTh UI€U, (POPMYIIMPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3aauH;

BBICTYNATh C MpPE3EHTAlUEel pe3yJbTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJTHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaju3alui y4eOHOro MpoeKTa, 1 (HOpMyIHpOBaTH BHIBOIbBI
10 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHMS MO3WLIANA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

PerynsiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

CaMOCTOATENIBHO IUJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Lead M 3aJa4yd, KOHTPOJIMpPOBaTh M MO Mepe



HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii airopuT™M ACHCTBUM mpu
BBITIOJIHGHUH YYEOHBIX U HCCIENIOBATENLCKUX 3aj7ad, BBIOMpaTh Hambosee
b (EeKTUBHBIN CIMOCO0 HMX perieHus ¢ Y4ETOM TOMyYeHHS HOBBIX 3HAHUH O
BEILIECTBAX M XUMHUYCCKUX PEAKITUSX;

OCYILIECTBIISATh CaMOKOHTPOJIb JICSITEIPHOCTH Ha OCHOBE caMoOaHalIu3a M
CaMOOIICHKH.

[NPEIAMETHDBIE PE3VYJIbTATEI

[TpenMeTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBbI IO XUMUU Ha yriyOI&éHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIET0 00pa30BaHus BKIIOYAIOT ClieU(pUIECcKue 1Jis
ydeOHOro mnpeamera «XHMHA» B Kypce BHEYPOUYHOH JesATeNbHOCTH "TpynHble
BOIIPOCHI XUMUHU'" HAYYHBIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI MO OCBOCHMIO,
MHTEPHPETAlUUd U NPeoOpa30BaHUIO 3HAHWUW, BUJIBI JAESITEIBHOCTH MO MOJYYEHUIO
HOBOT'O 3HAaHUS ¥ IPUMEHEHUIO 3HAHUM B pa3IMYHbIX YU€OHBIX CUTYyAIUsIX, a TAKXKE
B PECAJIBbHBIX JKM3HEHHBIX CUTYallUsAX, CBA3aHHBIX C XUMUEH. B mporpamme Kypca
IIPEAMETHBIE PE3YJIbTAThI IIPEACTABIEHBI 10 I'OAaM U3YYEHUS.

9 KJIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUN NPHUPOJBI, O MECT€ U 3HAUCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ pOJM B OOECIEYECHUU YCTOWIMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, DHEPreTHUEeCKOW W IHIINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHUHU PALMOHAIIBHOTO MPUPOAOIOIB30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJbTyphl YEJIIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATHS — XUMUUECKUI DJIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIouka aroma, S-, p-, d-aTOMHbIE OpOUTaNM, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHHSI aTOMa, TUOpUIM3aIsi aTOMHBIX OpOWTaieil, HOH,
MOJIEKYJIa, B&JICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAas, HWOHHAasA, MeETAJUIMYECKas, BOJOPOIHAs),
KpUCTANIMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs JUCCOLMAlMs, CTENEHb JIUCCOLMAIUH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIUIOBOW d(]dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUYECKON pEeaKlUh, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJUTHUYECKON TUCCOLUAIMH, TEPUOANUECCKUN



3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILEHNs] SHEPIUU NPU XMMHYECKUX PEAKLHUSX, 3aKOH IOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK
XUMHUH, MUPOBO33PEHYECKHE 3HAHHUS, JIEIKAIME B OCHOBE IIOHUMAaHHsI IPUYUHHOCTH
Y CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; COBPEMEHHBIE NPEICTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJSPHOM M HAJAMOJIEKYJIIDHOM YpPOBHSX;
IIPEACTABICHUS] O MEXAHU3MAX XUMHUYECKUX PEAKUHUHM, TEPMOJWHAMHYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX HMX NPOTEKAHMS, O XUMHUYECKOM DPAaBHOBECUH,
pacTBOpax M JUCHEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM MCHOJIb30BaHUM BaXKHEUIINX HEOPTAHUYECKUX
BEIIECTB B OBITYy W MPAKTUYECKOM ICSATEIbHOCTH YENOBEKa, OOIIMX HAyYHBIX
MIPUHLHANIAX XUMAYECKOTO ITPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTE€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
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 OTAEIBHBIX
BEILIECTB;

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

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

c(OpMUPOBAHHOCTh YMEHUI: KJIaCCU(PUIIMPOBAThH: HEOPraHUUECKHUE BEIIECTBA
10 UX COCTAaBY, XUMUYECKNE PEAKLIMN IO PA3JIMYHBIM IIPU3HAKAM (YHCIIy U COCTaBY
pearupyromux BeLIECTB, TEIJIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO CTEleHEn
OKHUCJIEHUSI JJIEMEHTOB, OOpaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpATh OCHOBAHUA W KPUTEPUH ISl KiIacCU(pUKALUU
M3Yy4aeMbIX BEIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPHUOJNUECKOro 3akoHa /.
W. MenneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IMEPHOIOB
Ilepuognueckonn  cucremsl  JI.MI.  MenneneeBa,  HUCHOJNB3ysS  MOHATHUSA
«QHEPreTUYECKUE YPOBHW», «IHEPIETUUECKHUE IMOTYPOBHW», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHsS] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX



coeuHeHnd 1o nepuojgaM u rpynnam [lepuomnueckoun cucremsr [ M.
MenpeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS UX
ANEKTPOHHBIX 000JIOYEK;

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

C()OPMUPOBAHHOCTb ~YMEHHUSI PACKpPbIBATh CYLIHOCTb: OKHUCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
TUX peakUui; peakuuid HOHHOrO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpaBHEHHW;  peakUMi  THAPOIW3a;  PEaKuil
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

C()OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIHA ¢ YYETOM HMX SHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUS] CKOPOCTH XHMMHMYECKOW pEeaKIMu B 3aBHUCHUMOCTU OT Pa3JIMYHBIX
(akTOpoB, a TaK)Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTE€pU30BaTb XUMHUYECKHE pEaKluu,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aMMHAaKa,
oOlMe HayyHble MPUHLMIBI XHUMHUYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUA NOpUpPOAbl — HAONIOJEHUE, H3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS PUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUH BEILECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESATEIIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

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

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YUYaCTBYIOIIMX B PEAaKIMU BEIIECTB; TEIJIOBOro s dexra
peaklny; 3HAYECHHUs] BOJOPOJHOIO IMOKA3aTessi PACTBOPOB KHUCIOT M LIENOYER C
U3BECTHOM CTEMEeHbIO JTUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PAcTBOpa C
OTpeNIeIEHHOW MAacCOBOM J10JIEl pacTBOPEHHOTO BEIIECTBA WJIM JJAaHO B U30BITKE
(MMeeT mpuUMecH); AOJU BhIXO/A MPOAYKTA PEAKIIUK; 00bEMHBIX OTHOIIEHUI ra30B;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOIUTH
XUMHYECKUA  JKCIEpUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BELIECTB, ONPEACIICHUE
Cpeabl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIWKATOPOB, HW3YyYECHHE BIIUSHUS
pa3iMyHBIX  (AKTOpPOB HA CKOPOCTb XHMHUYECKOW pEeaKIMu, peIlIeHue
DKCIIEPUMEHTAJbHBIX 3adad no Ttemam «Metamey u  «Hemerammsy) ¢
coOIIoIeHreM TpaBMl 0€30MacHOro oOpallieHus ¢ BEUIeCTBAMH U JIaOOpaTOPHBIM
o0opyoBaHuEM, POPMYIHPOBATH 1EJIb UCCIEAOBAHUS, MPEACTABIATH B pa3IMYHOM
dbopme  pe3yinbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh W  OLEHHMBATh  HX
JIOCTOBEPHOCT;

c(hOpPMHPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
mocyZIol U 1abopaTopHBIM OO0OpPYJOBaHWEM, OOpaIlleHUs C BEIIeCTBAaMH B
COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro IMOBEACHUS B OBITY U TPYHOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYKAOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ yCTOMYMBOrO pa3BUTHS, OCO3HABAThb OIMACHOCTh
TOKCUYECKOT0 JEHCTBUSA HA KUBbIE OPTaHM3MbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHUMas cMbIci rokaszaTess [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LI€JCHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOUHUKAX (Hay4yHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUUECKYIO HH(OpMalHIo, epepadaTbiBaTh €€ U UCII0JIb30BAThH B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
DJIeKTPOHH
OcHOBHbIE ble
Ne' HaumeHoBaHme
OcHoBHOe BH/IbI (undposbie)
n/  pas3aesioB U TeM
coJep:KaHue JAesiTeIbHOC  oOpa3oBarte
n NPOrpamMmbl
TH JIbHbIE
pecypcnl
Krnaccudukanus
HEOPraHUYECKHUX
BCIIECTB 110
COCTaBY U I10
CBOICTBaM.
[IpocTtrie
BCIIECTBA:
Jlexmus,
METaJIIbl 1
MPaKTUKYM,
HEMETAILIBL.
pabora B
Amnorponusi.
rax
Cl10KHBIE Py ’
MIPOCMOTP o
Tema HEOPTaHWYECKNE https://fipi.ru/
03HAKOMHUTE
NelKnaccuduka BEIIECTBA. -
JIBHBIX
U U bunapusie oUITATEHBI
1 POJIMKOB, N
HOMCHKJIaTypa COECIUHEHNS. u CcanuT JUIsI
pelieHue
HEOpPTraHUYECKUX Bonoponnsie IIOATrOTOBKH
XHUMHUYECKHX
BEILIECTB COCIMHEHUS k EI'O
337149 U
3JIEMEHTOB .
YpaBHEHUH,
TJIABHBIX TTOATPYTIIL.
0TpaboTKa
ITousTue
MPaKTUYECK
TUAPOKCHJIOB.
X HaBBIKOB.
OcCHOBHBIC,
KHCIIOTHBIC U
amQoTepHbIe
ruapokcuasl. Home
HKJIaTypa
HEOPTraHUYECKHUX
BEIIIECTB.
CBoiicTBa Jlexus,
Tena https://fipi.ru/
. OCHOBHEBIX MPAKTHKYM ttps://fipi.ru
No2CBoiicTBa ’ p yMs
KHUCJIOTHBIX U paborta B =
MOJTyYeHne
aM(pOTEPHBIX rpyrmmax, o(HUIIHaATEHBI
2 OCHOBHBIX N
OKCHUJIOB U MIPOCMOTP W caiiT s
KJ1acCOB
TUAPOKCHUIOB. 03HAaKOMHTE OATOTOBKH
HEOPraHUYEeCKUX
Counu: JBHBIX k EI'D
BCIIECTB
KIacCU(pUKaIus, POJIUKOB,




Tema Ne3
I'mpponus conen

Tema Ned
OKuCINTEIIHFHO-
BOCCTAHOBUTEIh
HBIE PEaKIuu B
HEOPraHUYeCKOMu
XHUMHH

CIIOCOOBI

MOy YeHUS
CpPEIHUX COJIEH,
CBOMCTBA CPEAHUX
COJIeH, OJTyYEHUE
KUCIIBIX U
OCHOBHBIX COJICIA.
CnocoObl
MpEeBpaICHUS
Pa3IMYHBIX TUIIOB
coJielt apyr B
Jpyra.
I'eneTmueckas
CBSI3b MEKITY
Kjaccamu
HEOPTraHUYECKUX
BCIIECTB
[IpakTnueckas
pabota Nel
«CBoiicTBa KJIaccoB
HEOPraHUYECKHUX
BEIIECTB: OKCUIBI,
TUAPOKCHIBI,
COJIN

I'mpponus comnent.
B3anmuoe
yCUJICHUE
TUAPOIIN3A.
IIpaxTrueckas
pabota Ne2
«I'maponus conein»

Ornpenenenue
CTEIIEHU OKHUCIICHHS
2JIEMEHTOB B
HEOPTaHUYECKHUX
BEIISCTBAX.
Tunuuneie

pelieHue
XUMHUYECKHUX
3aj1a4 u
YpaBHEHUH,
0TpaboTKa
MPAKTUIECK
WX HaBBIKOB.

Jlexnus,
MPAKTUKYM,
pabota B
rpymmax,
IPOCMOTP
03HAKOMUTE
JTBHBIX
POJIMKOB,
pelieHne
XUMHYECKHUX
3aja4 u
YpaBHEHUH,
0TpaboTKa
MPaKTHYECK
UX HABBIKOB.

Jlexus,
MPaKTUKYM,
pabora B
rpyTInax,
MIPOCMOTP
03HAKOMHUTE

https://fipi.ru/

o(UIHATEHBI
U caliT g
[IOATOTOBKH
k EI'D

https://fipi.ru/

oUIATEHBI
U caliT mia
[IOATOTOBKH
k EI'D




OKHUCJIUTENIH U
BOCCTAHOBHUTEJIH.
Knaccudukamms
OKHCJIUTENLHO-
BOCCTAHOBUTEIbHBI
X peakiui.
Bnusinue cpenpl,
KOHIICHTpAIlUU U
TeMIIepaTypbl Ha
MIPOTEKaHUE
OKHUCJIUTENLHO-
BOCCTAHOBUTEIbHEI
X peaKIuu.
[IpakTnueckas
pabota Ne3
«OKHUCIIHTEIBHO-
BOCCTAHOBUTEIIHHEI
€ peaKIum»

JIBHBIX
POJIMKOB,
pelieHune
XUMUYECKUX
3aja4 u
YPaBHEHUH,
oTpaboTka
NPaKTHYECK
X HABBIKOB.

Tema No5
OneKTponus,
AIEKTPOXUMHUYEC
KHE CITOCOOBI

MOJIyYECHUS
HeOpFaHH‘IeCKI/IX
BEILIECTB
6. O0006mIEe
HUC N
cucremMa
THU3aIusA
3HAaHUH
10

DIEeKTPOIIN3 KaKk
COBOKYITHOCTb
OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIbHBI
X peaxkuuu,
KaTO/HBIE U
AHOJIHBIC
IIPOLIECCHI.
DeKTponu3
pacTBOpOB U
pacIuIaBoB COJIEH.
DIEeKTPOIN3
[eao4eit, KMCIIOT.
DneKTponn3 coyen
KapOOHOBBIX
KHCJIOT.
DIEKTPOXUMHUYECK
ue crocoObl
MOJTy4EHUs
HEOPraHUYECKUX
BEIIECTB.

Pemenne 3amannii
u
JIEMOHCTPAIIHOHHBI
x BapuanToB EI'D.

Jlexims,
MIPAKTHKYM,
pabora B
rpymnmnax,
IIPOCMOTP
03HAKOMMUTE
JTBHBIX
POJIMKOB,
pelieHue
XUMHUYECKHX
3aja4 u
YPaBHEHUH,
oTpaboTka
MPAKTUIECK
WX HaBBIKOB.

Pab6ota B
rpymmnax,
IPOCMOTP
03HAKOMHUTE
JIBHBIX
POIUKOB,




KypcCy
XAMUH
cpeaHen
IIKOJIBI

OBIIEE
KOJIMYECTBO
YACOB 11O
IMTPOTPAMME

34

perieHne

XUMHYCCKHUX

3aj1a4 u
YpaBHEHUH,
0TpaboTKa

IIPAKTUYECK

HUX HABBIKOB.

ITOYPOYHOE IIVTAHUPOBAHUME

9 KUJIACC
N Kosn4vecTBo 4yacoB DJIeKTPOHHbIE
A uudposbie
n/  Tema ypoka Bcer  KonTpoabn IpakTHYeck
o0pa3oBaTe/ibH
I 0 ble padoThbI ue padoThbl
ble pecypchl
Knaccudpukanus https://fipi.ru/—
HEOPraHUYECKUX ouIHMaTBHBINA
1 BEIIECTB I10 1 CalT g
COCTaBy H IO MOJITOTOBKH K
CBOMCTBaM. orns
https://fipi.ru/—
CucremaTnyueckas .
opuIMaTBHBINA
HOMEHKJIaTypa .
2 1 CauT s
HEOPTaHUYECKUX
MTOJITOTOBKH K
BEIICCTB
orn
TpuBuanbHbIC https://fipi.ru/—
Ha3BaHUS opuIMaTBHBINA
3 HEOPraHUYECKHUX 1 1 cauT s
OpPTaHHYECKUX MOJATOTOBKH K
BEIIECTB ors
CaoiicTBa https://fipi.ru/—
OCHOBHBIX, ouIHaTHHBINA
4 KHCJIOTHBIX 1 1 calT g
aM(pOTEePHBIX MOJATOTOBKH K
OKCHUIIOB oro
. https:/fipi.ru/—
CaoiicTBa .
5 . 1 ounmanbHeIHA
OCHOBaHUI

cauT Mg




IOATOTOBKHU K

oro

https://fipi.ru/—

ouIHaTbHBIA
6 CBOHCTBa KHCIOT calT mua
MMOATOTOBKH K
orns
https://fipi.ru/—
CpoiicTBa ounmanbHeIHA
7 aM(OTEepHBIX CalT 1y
THIPOKCHUJIOB. IMOATOTOBKH K
oro
Conn:
KJIAaCCU(UKALIUS, https:/fipi.ru/—
CIIOCOOBI ouIHMaTBHBINA
8 MOJTyYEHUS cailT g
CPEIIHUX COJICH, IMOATOTOBKH K
CBOMCTBA CPEIHHUX ors
colie
Counu: -
https://fipi.ru/—
KJIAaCCU(UKALIUS, .
ouInaTbHBIA
CII0COOBI N
9 cailT ma
MOJIy4EHUS U
y IIOATOTOBKH K
CBOMCTBA KUCIIBIX
. 0)RC)
M OCHOBHBIX COJIEH.
Croco05n1
MIpEeBpAIICHUS
Pa3IMYHBIX TUTIOB o
coneii 1 https://fipi.ru/—
B .
24 opuIMaTBHBINA
npyra. N
10 Py calT s
T'enetnyeckas
IMOATOTOBKH K
CBSI3b MEXK]I
Y orm
KJIaccaMu
HEOPTaHHYECKUX
BEIIECTB
[TpakTnueckas
paborta Nel -
. https://fipi.ru/—
«ColicTBa g
ounmanbHbINA
KJIACCOB N
11 CcalT Mg
HEOPTaHUYECKUX

BCIICCTB. OKCHUADI,

TUAPOKCUBI,
COJIn»

MOATOTOBKH K
oro




https://fipi.ru/—

. ouIMaTbHBINA
12 Penrenue 3ananuii .
CauT g
ETD.
IMOATOTOBKH K
0)RC)
https://fipi.ru/—
ouIHaTbHBIA
13 I'maponus coneil. calT st
MMOATOTOBKH K
oro
. https://fipi.ru/—
BzaumonelictBue -
N ouIManTbHBINA
coleii. Bzanmuoe 9y
14 CalT g
yCHUJICHUE
IIOATOTOBKH K
THAPOJIN3A.
P or?
O6parumblie o
https://fipi.ru/—
HEoOpaTUMbIE .
ounmanbHbIHA
XAMHAYECKUE N
15 calT s
peaKkiuu.
X ccKxoe IMOATOTOBKH K
MUY
oo
paBHOBeECHE
https://fipi.ru/—
[TpakTudeckas oduIHaTbHBIN
16 pabota No2 CauT s
«'uaponus comneity IMOATOTOBKH K
0)RC)
https://fipi.ru/—
. opuIMaTBHBINA
17 Pemtenue 3aganuii .
CauT I
EID.
IMOATOTOBKH K
0)C)
Omnpenenenue -
https://fipi.ru/—
CTEIEHU g
ounmanbHbIH
OKHUCIIEHHS .
18 calT g
DJIEMEHTOB B
IMOATOTOBKH K
HEOPraHUYECKUX
P or?
BCIIIECTBAX.
https://fipi.ru/—
Paz6op OBP .
ounmanbHbIH
METOJIOM N
19 calT g
3JE€KTPOHHOTO
IMOATOTOBKH K
Oaimanca

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. MOJATOTOBKH 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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI JJIAA YYHEHUKA

1) Xwumms. 10 knacc: yueb. my1s o6mieo0pa3oBat. opraHu3anuii: 0a30BbId
ypoBenb / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CinagkoB. — 2-¢ u3a. — M.:
[Tpocsemenne, 2020. — 128 c.: mi. — ISBN 978-5-09-074242-9.

2) Xwmmus. 11 xmacc: yue6. mys obmeoOpaszoBar. Opranu3aiuii: 0a30BbIi
ypoBenb / O.C. I'abpuensn, U.I'. OctpoymoBs, C.A. Cnankos. — 2-¢ uza. — M.:
[TpocBemenne, 2019. — 127 c.: . — ISBN 978-5-09-072089-2.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1) Xumus. 10-11 knacerl. / aBT.- cocT. I A. [llunapéra .- M. :Jlpoda,
2007.-79 c.,- ) OnextuBHbie Kypchl (aBTOp T.B. babaena)
2) O.C. I'abpuensna, T.E. dernunoit/ Xumus. [IporpaMmbl 371€KTUBHBIX
KypcoB. — M.: Jlpoda, 2018 r.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. www.edsoo.ru
2. bubmmoteka [IOK https://m.edsoo.ru/7f41a636 https://chemege.ru/zadaniya-

ege-ximiya/
3. CHAM I'MA: Pemy EI'D https://chem-ege.sdamgia.ru/
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