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IHOACHUTEJIBHAS 3AIIMCKA

[lporpaMMa Mo XMMHH Ha YpOBHE cpenHero oOmero oOpa3oBaHHs pazpaboTaHa Ha OCHOBE
®denepansHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit Demepartumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS (elepalbHOil 00pa3oBaTeNbHONM MPOrpaMMbl CpelHEero 00mIero
obpazoBanusa (POII COO), mpencraBieHHblx B DemepalbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
cragnapte COO, ¢ yuérom Konnenmmm npenonaBanus yae0HOTO peaMeTa « X UM B 00pa3oBaTEIbHBIX
opranuzanmax Poccuiickoit Penepanun, pealusylOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPaMMBI, U
OCHOBHBIX TOJIOKeHHH «CTpaTernn pa3BuTHs BociuTanus B Poccutickoit @eaepannu Ha iepuox g0 2025
roga» (Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTke MporpaMMbl MO XUMHH, K OIPEAeTeHHIO OO0IIeH CTpaTeruu
0o0ydJeHus, BOCHUTAHUS U Pa3BUTH, 00yJaIONMUXCsA CpeCTBaMH yaeOHOTo nmpeameTa «Xumesh» st 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyansHble mnonoxerans PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJNeH, COAEp)KaHWs, pPEe3yJbTaToB OOydeHHs M TpeOOBaHUM K YpPOBHIO
IMOATOTOBKHU BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHME, IOJy4aeMOe BBITYCKHUKaMHU OOIIe00pa30BaTEeIbHON OpraHH3allvH,
SBJISIETCS HEOTHEMJIEMOM YacThio X 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPILIAIONINM 3TAllOM pealn3anuu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX IENOCTHOH cucTeMe
XMMHUYECKOTO0 00pa3oBaHMsA. JTH LEHHOCTH KacaloTcs IMO3HAHWS 3aKOHOB NPHPOJBI, (OPMHUPOBAHUS
MHUPOBO33pPEHHSI U OOLICH KyIbTYpbl YENIOBEKa, a TAKKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IPUPOJTHOH cpelie. Peanmu3yercs xuMuieckoe o0pazoBaHre 00ydaromnxcs Ha ypoBHE
CpeZHero ooIero o0pa3oBaHus CPEICTBAMU YUeOHOTO MmpeaMera « XUMHUs», COIEpKaHue W MOCTPOCHUE
KOTOPOTO ONpe/CNieHbl B MPOrpaMMe MO XUMHH C Y4E6TOM Crlelu(pUKA HAYKH XUMHUH, €€ 3HAYCHUsS B
MO3HAHHMHU TTPUPOJIBI U B MaTePUAIbHOMN JKU3HM OOIIECTBA, a TAKKE ¢ yU4ETOM OOIIMX IIeJIel ¥ MPUHIIHUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeJHEro o0mero odpasoBaHus B Poccuiickoit
®denepauuu.

XuMHsI Kak dJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HIpaeT OcoOyH pOJIb B COBPEMEHHOI
[MBUIIN3AIMMA, B CO3JaHUM HOBOW 0a3pl MaTepuanbHON KymbTyphl. OHa BHOCHT CBOM BKIAJ B
(dbopMHpOBaHNE PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3[aHME IEIOCTHOTO TPEACTAaBICHHUS 00
OKpY’KalollleM MHpE KakK O €MHCTBE MPHUPOBI M YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
TIOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIET0 MHUPA, OCO3HAHMS B3aMMOCBS3H MEXK]Y CTPOCHUEM
BC€HOICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IIPUMCHCHUA.

Tecno B3aHMOHeﬁCTBy5] C IPpYyIruMu €CTCCTBCHHBIMU HAYKaMH, XUMUS CTaJla HEOThEeMJIEMOM YacTbIO
MHUPOBOH KYJIBTYPbI, HEOOXOJMMBIM YCIIOBHEM YCIIEUTHOTO TPyJa W KH3HH KaKIOro 4ieHa OO0IecTBa.
CoBpeMeHHas XMMUS KaKk HayKa CO3uAaTeNbHast, KaK HayKa BBICOKMX TEXHOJIOTUI HallpaBJieHa Ha PEeLICHNE
r100AJIBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUECKOW, MHUILEBOM,
9KOJIOTMYECKOM 0€3011aCHOCTH M OXPAaHBI 3J0POBBSI.

B cooTBercTBHM € O0IIMMH LEJISIMU U IPUHLIMIIAMUA CPEIHEro 00IIero oopa3oBaHus colepKaHue
npenmeta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHD N3YYEHHS) OPHEHTHPOBAHO IIPEUMYIIECTBEHHO Ha
OOMIEKYJIBTYPHYIO TIOATOTOBKY 00ydaromuxcs, HEOOXOAUMYIO MM JUISl BBIPAOOTKH MHPOBO33PEHUYECKHX
OpPUEHTHUPOB, YCIIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOAOJDKEHHS OOpa3OBaHMS B Pa3IUUHBIX
00acTsX, He CBSI3aHHBIX HENOCPEICTBEHHO C XUMUE.

CocraBisiomMu nipeamera «XUMus» ABJSIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHSD» U
«O01mas 1 HeopraHuvdeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI
0a30Boii HAYKH: CHCTEMa 3HaHUI 10 HEOPraHWYEeCKOW XUMHH (C BKIFOUEHHEM 3HAHUHN U3 00IIEH XUMUHN) U
opranuueckord xuMun. @opMupoBaHHUEe JAHHON CHUCTEMBI 3HAHUH NPH U3YUYECHUH IIPEIMETa 00eCTIeUnBaET
BO3MOXKHOCTb PACCMOTPEHHSI BCEI'0 MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUI
XUMHU.

CrpykTypa conepx)anus KypcoB — «Opranuueckas XuMusi» U «O01ast 1 HeOpraHu4eckast XUMHUsH
chopMHpOBaHa B IPOrpaMMe 110 XUMHUH Ha OCHOBE CUCTEMHOT'0 OAX0/1a K M3yYSHHIO yUeOHOro MaTtepuana



1 00yCIIOBIIEHA MCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHWU Ha OIpPENeNEHHBIX TEOPETHUYECKHX
ypoBHAX. Tak, B Kypce OpraHHMYecKONl XMMHHU BEIIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KJIacCHYECKOU
TEOPUU CTPOEHMS OPraHMYECKHX COCIUHEHHH, a TaKKe Ha YPOBHE CTEPEOXHMHYECKHX U JIEKTPOHHBIX
NpeACTaBICHUH 0 CTpoeHUH BemiecTB. CBeZieHus 00 N3y4aeMbIX B Kypce BELIeCTBaX AAal0TCS B Pa3BUTHHU —
OT YTJIEBOJIOPOJIOB A0 CIOXHBIX OMOJIOTHUECKH aKTUBHBIX COCAMHEHHH. B Kypce opraHmuecKold XUMHUH
MOJY4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEpBOHAYAJIbHEBIC
NPEACTaBICHUS 0 XUMHUECKON CBS3H, KiacCU()UKAIIMOHHBIX MMPU3HAKAX BEIICCTB, 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS], 0 XUMUUECKOH peaKkiiu.

[Tox HOBBIM YIJIOM 3peHUsI B IpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCs U3yUCHHBIN
Ha YpOBHE OCHOBHOTO 00IIEro 0oOpa3oBaHMs TEOPETHUECKUI MaTepuan U (PaKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHUYecKasl XHUMHUSD)
o0yyaromuMcsT TpPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJMYECKOTO0 3aKOHA C
00IIETEOPETHIECKUX B METOIOJIOTHUECKHX MO3HULINH, TIyOsKe MOHATh HCTOPUYECKOE U3MEHEHUE (yHKINH
3TOTO 3aKOHA — OT 0000UIatoNIeH 10 OOBACHSIONMIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMH O Ba)KHEHIIMX BELIECTBAaX, MX COCTaBe, CTPOCHHM, CBOWCTBaX U
MPUMEHEHUH, a TaKKe O XUMHUYECKHX pEeaKlMsAX, UX CYHUIHOCTH M 3aKOHOMEPHOCTSIX MpPOTEKaHUs
nornonHgercs B Kypcax 10 u 11 kiaccoB aneMeHTaMu coiepKaHHsl, UMEIOIUMHU KYJIbTYPOJIOTHYECKUH U
MPUKJIATHON XapakTep. DTH 3HaHUsI CIIOCOOCTBYIOT TOHUMAHHUIO B3AHMOCBSI3H XUMHU C JPYTUMH HayKaMH,
pacKpbIBalOT €€ poJib B MO3HABATEIBHOW WM TMPAKTHYECKOH AEATEILHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOIECCy TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUECKHUX MPHIIOKCHUN XUMHUH,
MIOMOTAIOT BBITYCKHUKY OPHEHTHPOBAThCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX Hpolnemax,
CBSI3aHHBIX C XUMHEH, KPUTUIECKU OCMBICIMBATh HH(OPMALIUIO U IPUMEHSTD €€ JUIs ITONOIHEHUS 3HaHUH,
PELICHNS MHTEIUICKTYAIBHBIX U AKCIIEPHUMEHTAJIbHBIX HCCIEN0BaTENLCKUX 3afad. B menom coxepxanue
yuebHOro mnpeamera «XUMHs» OaHHOTO YPOBHS M3YYCHHUs] OPUEHTUPOBAaHO Ha (opMupoBaHHE Y
00y4aromuxcsi MHUPOBO33PEHUYECKONH OCHOBBI [JIi MOHUMAaHUS (UIOCOPCKUX HOCH, TaKUX Kak:
MaTepHajJbHOE €IUHCTBO HEOPIaHWYECKOTO U OPraHUYEeCKOro MHUpa, 0OYCIOBICHHOCTh CBOWCTB BEILECTB
UX COCTaBOM M CTPOEHHEM, MO3HABAEMOCTb NPUPONHBIX SBICHUN MyTEM SKCIEPUMEHTA WU PEIICHUS
NPOTHBOPEUNH MEXAY HOBBIMHU (PaKTaMU U TEOPETHUECKHMHU MPEATIOCHUTKAMH, OCO3HAHUE POJIM XUMHUH B
PELICHUN SKOJOTMYECKUX MpoOJeM, a Takke MpobiieM cOepekeHUs] IHEPreTHIECKUX PECYPCOB, CBIPbS,
CO3J1aHHSI HOBBIX TEXHOJIOTHH U MaTepHaJIOB.

B nnane pemeHust 3ajad BOCHUTAHUS, PA3BUTHS M COLMAIM3aLMU OOYYArOIIUXCS IMPHUHATHIE
OporpaMMOi IO XHMHH HOAXOIbl K ONpPEAEICHUIO COJEpKaHUS M IOCTPOEHHS IpeaMeTra
npeaycMaTpuBaioT GOPMHUPOBAaHHE YHUBEPCAIbHBIX yUeOHBIX AEHCTBUH, MIMEIOLINX 6a30BOE 3HAUECHHUE JIJIs
PasINYHBIX BHJOB JESTEIbHOCTH: pelleHHs HpolieMm, MOWCKa, aHanu3a M oOpaboTku MH(DopManmy,
HEOOXOMUMBIX JJIsl HpUOOPETEHHS OIblTa MPAKTUYECKOHM W  HCCIeNOBaTEeIbCKON NESTEIbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B TO3HAHUH XUMHH.

B mpakTuke npemnopaBaHus XMMUM KaKk Ha yYpOBHE OCHOBHOTO o0miero oOpa3oBaHMsA, Tak U Ha
YPOBHE cpeqHero oouiero oOpa3oBaHus, IPH ONpPEEICHUN COIEPKATEIbHOW XapaKTePUCTUKU Liened
U3y4eHHs TNpeAMeTa HaNpaBICHUEM MEepPBOCTENEHHONW 3HAYUMOCTH TPAAULMOHHO NPHU3HAETCS
(dopMHpOBaHNE OCHOB XUMHUYECKOH HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JIESATEIbHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KymbTypbl. C METOAMYECKON TOYKU
3peHUs TaKOW MOJIXO K OTPEACNICHHIO TIeIeil N3yUeHHs IPeaMeTa ABIISETCS BIIOJHE ONPaBIAHHBIM.

CornacHO IaHHOW TOYKE 3pEHHs TJIABHBIMH IIETISIMU WM3YyYeHHUs mpeaMera «XuMus» Ha 0a30BOM
ypoBHae (10 —11 xJ1.) SBIISIFOTCSI:

e (QopMupoBaHHe CHCTEMbl XMMHUYECKUX 3HAHMW KaK Ba)KHEHMINEW COCTABISIOIIEH e€CTECTBEHHO-
HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SA3bIKa HAYKH, yCBOEHUE U MOHUMAHNE CYIIIHOCTH JTOCTYITHBIX
00001IeHNH MHPOBO33PEHYECKOr0 XapakTepa, O3HAKOMIIGHHE C HMCTOpHEH HX pasBUTUS H
CTaHOBJICHMSI;



e (opMupoBaHHE M pa3BUTHE IPEACTABICHUH O HAyYHBIX METOJaX IIO3HAHMSA BELIECTB M
XMMHYECKHX PEAKLUH, HEOOXOAMMBIX ISl MPHOOPETeHUs] YMEHHH OpHMEHTHPOBATHCS B MHpE
BEIIIECTB U XMMHUYECKUX SBJICHUI, IMEIOIMX MECTO B IPUPOJIE, B MPAKTHIECKON U TOBCETHEBHON
KH3HU;

® pa3BUTHE YMEHHH M CHOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAONIOACHUEM U OOBSCHEHUEM
XUMHYIECKOTO KCITEPUMEHTA, COOITIOICHUEM TTpaBHiI 0€301TacHOTO OOpaIIeHHsI ¢ BEIIECTBAMM.

Hapsny ¢ aTuM, comepxaTenbHas XapakTepUCTHKA [eJICH 1 3a1a49 U3y9eHHs ITPEAMETa B IPOrpaMme
10 XMMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMHU IPHOPUTETAMH B CHCTEME CPEIHET0
obmero obpazoBanus. CerogHs B MPENONABaHAHM XMMHH B OOJIBIICH CTEIIEHU OTAAETCS MPEATIOUYTCHIE
NPaKTHIECKOH KOMIIOHEHTE COAEpKaHUs OOy4YEeHHs, OPHEHTHPOBAHHON HAa ITOJITOTOBKY BBIIYCKHHKA
0011e00pa3oBaTeNIbHON  OpraHM3alid, BIAJACIONIETO He HAO00poM 3HaHWA, a (YHKIMOHAIHHON
TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSMH aKTUBHOTO IOJIyYCHUS 3HAHWH W NMPUMEHEHHS HX B
peanbHOMN KU3HU JUIS PEIICHUS MTPAaKTHYECKNX 3a/1a4.

B cBsI31 ¢ 3THM IIpH HM3yYeHHH ITpeaAMeTa « XUMUS» JOMHHHUPYIOIIee 3HaYeHNEe IPHOOPETArOT TaKue
e U 331a4H, KaK:

ajanTtanys OOYYalOIIMXCSl K YCIOBHSM JTHHAMHYHO Pa3BHBAIOIIETOCS MHpPa, (OPMHUpPOBAHHE
UHTEIUIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa3OBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSTEIBHOMY TIPHHATHIO TPAMOTHBIX PEIICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYaIHsX, CBA3aHHBIX C
BEIIECTBAMH H UX NIPUMECHEHHEM;

dbopMupoBaHHE y OOYYAIOMUXCA KIFOYEBBIX HABHIKOB (KIFOYEBBIX KOMIETEHIHI), HMEIOIINX
YHUBEPCATBHOE 3HAYEHHE [UISl Pa3IMYHBIX BUIOB JEATEIBHOCTH: PEIICHUS MpoliieM, TTONcKa, aHaInu3a H
00paboTku mHpOpPMANH, HEOOXOIUMBIX IS MPUOOPETEHUS OMBITA JEATEIHHOCTH, KOTOpas 3aHHMAaeT
Ba)KHOE MECTO B IO3HAHMM XHMHH, a TaKKe IS OLUCHKH C IMO3HMIHH SKOJOTMYecKod Oe30macHOCTH
XapakTepa BIHUSHUS BEIIECTB M XMMUYECKUX MPOIIECCOB Ha OPraHU3M UYellOBEKa U MPUPOJHYIO CPeay;

Pa3BUTUC TI03HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX CHOCO6HOCTCI>1
00yyaroImuxcsi: CHoOCOOHOCTH CaMOCTOSTENFHO MPHOOPETaTh HOBbIC 3HAHUS IO XMMUHU B COOTBETCTBHUH C
KNU3HCHHBIMHU HOTpe6HOCT$1MI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(l)OpMa]_[I/IOHHbIC TEXHOJIOTHHN AJIs ITOHCKa
W aHanM3a y4eOHOW M HAYyYHO-TIOMYJISpHON HH(OpMAIMK XUMHUECKOTO COICPIKAHHUS

(dhopMUpOBaHUE U pa3BUTHE Y OOYYAIONIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHS,
HaOJIIOIaTETbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJIUMBI, B YaCTHOCTH, MPH
IJIAaHUPOBAHUHN U TPOBEACHUN XUMHUUYCCKOI'0 OKCIICPUMEHTA,

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B T'YMaHHMCTHUECKOW HANpaBIEHHOCTH XHMUH, €€
Ba)KHOM POJin B pCUHICHHUU FHO6aJ'IBHBIX HpO6HeM pairoOHaJIbHOI'0 MPUPOAOINOJIb30BaHUA, IMOINOJIHCHUA
SHEPreTHUECKUX PECYpPCOB W COXpPAHEHUs TMPHUPOIHOTO PABHOBECHsS, OCO3HAHHS HEOOXOJUMOCTU
OepeKHOI'0 OTHOIIEHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO, & TaKKe MPHOOPETEHHS OIBITA HCIOIh30BaAHUS
IMMOJTY4YCHHBIX 3HAaHUH IJId NPUHATHSA T'PaMOTHBIX peHIeHI/Iﬁ B CUTyaludX, CBA3aHHBIX C XUMHWYCCKHUMU
SIBJICHUSIMU.

B yueOHOM 1aHe cpenHero o0Iero o0pa3oBaHus MpeaAMET «XUMHUs» 0a30BOTO YPOBHS BXOJIUT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HayYHBIC TIPEAMETHD).

OO0miee yKcno 4acoB, OTBEACHHBIX JUIsl M3YYEHHsI XMMHHY, Ha 0a30BOM YPOBHE CpeIlHETO OOIIEero
obpasoBanus, cocraisier 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezeno), B 11 kmacce — 34 waca (1 vac
B HEJIENIO).

Peasmzanmst  maHHOM  mporpaMMbl  €CTECTBEHHO-HAYYHOM  HAINpPaBJICHHOCTH
npeaycMaTpUBaeT UCIOIB30BaHUE 000PYIOBaHuUs, CPEACTB 00yueHHs U BociuTtanust LleHTpa
«Touka poctay.

«Touka pocray 1MO3BOJISAET CO3AaTh YCIOBUS:

e IS PACHIMPEHHS COJCPIKAHUS IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHUS;
o JIIA MOBBIIIICHUS MOo3HaBaTEeIbHOM aKTUBHOCTH o0yJaronmxcs B



€CTECTBEHHOHAYYHOW 00J1acTu;

e IS Pa3BUTHS JIUYHOCTH PEOCHKA B TIpoliecce 00yUeHHUsT XUMHH, €r0 CITOCOOHOCTEH,
dbopMHUpOBaHUS H  YIOBICTBOPEHHUS COIMAJIBHO 3HAYUMBIX HHTEPECOB U
MoTpeOHOCTEH;

117151 pabOTHI C OJTAPEHHBIMY IKOJLHUKAMU, OPTAHU3AIMH UX PA3BUTHS B PA3IUYHBIX
o0acTsix 00pa30BaTEIbHOM, TBOPUECKOW JACITEITHHOCTH.

Omnmncanue MaTepHaHBHO'TCXHH‘ICCKOﬁ 0asbl OCHTpa «Touka pocTa»,
HCIIOJB3YEMOI'0 JIsA Ppeain3alnuu OﬁpaSOBaTeJIBHbIX nmporpaMm B PpaMKax
npenogaBaHvus XUMHHU

Hugposaa (komnvromepnasn) navopamopus (IlJI), nporpamMHO-anmapaTHbIIA
KOMILJIEKC, JATYMKOBAs CHUCTEMa — KOMIUIEKT y4eOHOro 0OOpYZOBaHUS, BKIHOYAOIIHIA
U3MEpUTENIbHBIM  OJOK, uHTepdeiic KoToporo mo3BoyigeT olecrneynBaTh CBSI3b €
[IEPCOHAIILHBIM KOMIIBIOTEPOM, U HA0Op JaTYMKOB, PETUCTPUPYIOLIUX 3HAYEHMS PA3ITUYHBIX
bu3nYECKUX BETUYHH.

Jlamuux memnepamypel RAGMUHOGBLIII — TIPOCTOM U HAACKHBIA JaTYHK,
npelHa3HaueH AJi U3MEpPEHUs TeMIepaTypbl B BOJHBIX PAacTBOpPaxX U B Ta30BBIX Cpeax.
Nmeet paznuunbiii Auana3ol uamepenuit ot —40 1o +180 °C. TexHuueckue xapakTepuCTUKU
JaT4rKa yKa3aHbl B MHCTPYKIUH T10 SKCIUTyaTalluu. /Jamuux memnepamypot mepmonapHblil
npeaHazHaueH Ui u3Mmepenus temreparyp a0 900 °C. Vcnonb3yercs mpu BBITOJTHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IIaMEHH, IJIABJICHUS U PA3JI0KECHHSI BEIIECTB.

Jlamyuk onmuyeckoit niomnocmu (Konopumemp) — NpeIHa3HAYECH I U3MEPEHUS
ONTHUYECKON IUIOTHOCTU OKpAaIlleHHBIX pacTBOpoB. lcmomib3yercs mnpu H3y4yeHHUH TEM
«PactBOpB», «CKOPOCTH XUMUYECKUX PEAKIINI», ONIPEIEICHUN KOHIEHTPAlMU OKPAIIEHHbIX
HOHOB.

Jamyux pH npenHasHaueH A U3MEpeHUsl BoAopoaHoro nokasarens (pH) BogHbx
PacTBOPOB B PA3IMYHBIX UCCIIETOBAHUIX 00BEKTOB OKPYKAIOIIEH CPEeIbl.

Jamyuk  nekmponpoeooHocmu  TpeAHA3HAUYEH JUISI W3MEpPEHUs  YAeNIbHOM
AIIEKTPONPOBOIHOCTH KMJIKOCTEH, B TOM UHCJIE U BOJHBIX pacTBOPOB BeulecTs. [Ipumensercs
OpU  M3YyYEHUH TEOPUH DIIEKTPOJUTHYECKOM JUCCOLMAIMHM, XapaKTEPUCTUK BOJTHBIX
pacTBOpOB

Jlamyuk X10puo-uonoé WCHONB3YETCS Ui KOJIMYECTBEHHOIO  OIpEIeIeHUS
COJIEp’KaHUsl MOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTAaX NUTaHuA. K garuuky
MOJIKJIIOYAeTCsl HMOHOCENeKTUBHBIN snekTpon (MCD) (paboumii 3mekTpoa), MOTEHIMAT
KOTOPOr0 3aBHCUT OT KOHLEHTPAaLMU OINpEAEHsieMOro HOHA, B JAaHHOM CIIy4ae OT
koHuentpanuu aHuoHoB CI. Ilorennman MCD omnpenensitoT OTHOCUTENBHO JJIEKTPOJA
CpaBHEHMsI, KaK MPaBHUJIO, XJIOPCEPeOpsIHOTO.

Jlamyux Humpam-uonoé TIpeIHAa3HAUEH JIs KOJWYECTBEHHOI'O OIpeIeIeHUs
HUTPATOB B pa3IMUHbIX 00BEKTaX OKPYXKAoIIEei cpeibl: BoJie, OBOLIaxX, PpyKTax, KOIOaCHBIX
U3JIENHSIX U T. 1.

Mukpockon uugpoeoii TipenHazHAuYe€H IS M3Y4YeHUS (OPMBI KPUCTAIOB U
HaOJII0/IEHUs 32 POCTOM KPUCTAJIJIOB.

. Ilpubop ona oemoncmpayuu 3a6UcCUMOCmU CKOPOCMU XUMUYECKUX PEAKUUIL Om
Pa3nuunbIX aKkmopoe VCrob3yoT IPU U3YYEHUH TEMBI

«CKOpOCTh XMMHUYECKOM peakluu» M TEIUIOBOro 3(PQeKTa XMMUYECKHX PEaKIHi.
[TpuGop maeT BO3MOXKHOCTH OSKCIEPUMEHTAIBHO HCCIEIOBaTh BIMSHHE Ha CKOPOCTh
XUMHUYECKHX peakIMid cleaylommx (akToOpoB: MPHUPOJBl pearupyrollux BEIECTB,
KOHIEHTPALlUU pearupyomnx BeleCTB, MJIOLAAN T'paHUIlbl pa3zaena (a3 B reTeporeHHbIX
cucreMax (TMOBEPXHOCTH COINPHKOCHOBEHHUS MEXKJIYy pEarupyrlolluMH BELIECTBAMH),
TEMIEPATyphl, KaTau3aTopa, HHTHOUTOpA.



ITunemka-0o3zamop — TnpucCHOcOOIEHNE, HCIOIb3yeMoe B JadopaTopuu s
OTMEpPUBAHUS ONPEAEICHHOr0 00beéMa KHUIKOCTU. [IMNEeTKH BBITYCKAIOTCSA MEPEMEHHOI0 U
MOCTOSTHHOTO 00BbeMa. B KOMIUIEKTHI 000OpYyJOBaHUS ISl MEAMLIMHCKUX KJIACCOB BXOIST
y10OHBIE MUIIETKU- 103aTOPbl OJHOKAHAJIbHbIEC, MO3BOJISIIOIIME HACTPOUTh HEOOXOJUMBIi
00BEM 0TOMPAEMOH JKUIKOCTH B TPEX PA3IMYHBIX TUAMAa30HaX.

Ilpubop ona nonyuenun 2a306 NCNOAb3YETCs IS OJIyYEHHsI HEOOIBIINX KOJIMYECTB
ra3oB: BOJOPOJA, KUCI0poJa (M3 NEPOKCHIA BOJOPOAA), YTIEKUCIIOrO rasa.



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenMeT opranndyeckoil XUMHH: €€ BO3SHUKHOBEHHE, Pa3BUTHE M 3HAUYECHUE B MOITYYEHHU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coennHeHuii A. M. bytieposa, e€ ocHOBHBIE
nosioxeHusi. CTpyKTypHbIe OPMYJITbI OPraHMYECKHUX BEIIECTB. | OMOIIOTHsI, n30Mepusl. XMMHUYECKas CBSI3b
B OPraHUYECKUX COETUHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenue o KiIacCUPUKANUM OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKuX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMs BAKHEHINIMX TPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKclepuMeHTaNbHBIE METObI U3YUEHHSI BEIIECTB U UX TPEBPAIeHUi: 03HAKOMIIEHHE C 00pa3laMu
OpraHNYCCKUX BCUICCTB U MaTC€pralaMi Ha X OCHOBE, MOJCIIMPOBAHHUEC MOJICKYJI OPraHNYCCKUX BEIICCTB,
Ha6HIOI[CHI/Ie 1 ONMHUCAaHUEC JEMOHCTPAIUOHHBIX OIILITOB IO MNPCBPAIICHHUIO OPraHMYC€CKUX BCUICCTB IIPpU
HarpeBaHu (IJIaBJICHUE, 0OYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — NpoCTenIIne NpeacTaBUTENN
AIKaHOB: GU3MUECKUE U XUMUIECKHE CBOMCTBA (PEaKy 3aMEILCHHS U TOPEHUS ), HaXOKACHUE B IPUPOJE,
MOJTy4eHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTMYECKHMH psAd. OTWIEH W NOpPONWIEH — MpocTeHiine
NPEACTAaBUTENN  AIKEHOB: (u3uyeckne M XUMHUYECKHE CBOWCTBa (peakuuy THAPUPOBAHUS,
rajJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aLiH ), OIyYeHUE U IPUMEHEHHE.

Anxamuensl: OytanueH-1,3 n MetunOyraauen-1,3: cTpoeHre, BaXKHEUIIHE XUMIYECKHE CBOMCTBA
(peakuus noauMepusauun). [lomyyeHne CHHTETHYECKOrO KayuyKa U PE3UHBI.

AJKMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTEHInunit
NpPEACTABUTENb AJKUHOB: COCTaB, CTpOEHHE, (U3MYECKUE M XUMHYECKHE CBOWCTBAa (pEeaKUuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALMHN, TOPEHHS), TOJIyYeHUE U IPUMEHEHHE.

Apensl. bensom: cocraB, crpoeHHe, (QU3MYECKHME W XUMHUYECKHE CBOWCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, husuieckue u
Xumudeckue CeolUcmea (peakyuu 2an02eHUpPOSanusi U HUMPOBGAHUs), NOJYUeHUe U NpuUMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

ITpupoaHbIe HICTOYHUKH YTI1€BOA0PO10B. [IprpoaHblii ra3 u nomytHele HedTsHbIe ra3sl. Hedtsb u eé
npoucxoxeHne. Criocobsl nepepaboTku HeTH: MeperoHKa, KpeKUHT (TEPMUUECKUM, KaTaTuTHUECKHi),
nuponu3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B HNPOMBILUIEHHOCTH U B ObITy. KameHHBbIiH
YroJib U NPOJYKTHI €ro epepadboTKH.

DKCIepUMEHTAIbHBIE METO/IbI M3YUEHHUS BEIIECTB U UX MPEBPAICHUI: 03HAKOMIICHHE C 00pa3iaMu
ITaCTMAacC, Kay4dyyKoB M pe3uHbl, Koutekumu «HepTs» u  «Yromp», MOAETUPOBAHHUE MOJEKYI
YTJII€BOOAOPOJA0OB U T'aJIOICHOIIPOU3BOJHBIX, IMPOBCIACHUEC HDaKTquCKOﬁ Da6OTBII IMOJIY4YCHUEC OTUJICHA U

M3yUYEHHE €T0 CBOMCTB.

PacuérHeble 3a1aun.

Borunciienust Mo ypaBHEHHIO XUMHYECKOH peakimu (Macchl, 00bEMa, KOJIMYECTBA HCXOHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH 10 M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB WJIHM MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamue oprannyeckue coeAMHECHUS



[IpenenpHbIe 0OTHOATOMHBIE CIUPTHL. METaHOI M 3TAHOJ: CTPOSHHUE, (PU3UYCCKUE U XUMHUUECKUE
CBOMCTBa (peakIMy C AaKTUBHBIMA METaJJIaMH, TaJOT'CHOBOJOPOJAMHU, TOpPEHUE), IPUMCHEHUE.
Bopoponnsie cB3u MexXay MOJIEKYIaMu CITUPTOB. JleiicTBIEe MeTaHOa ¥ ATaHOJIa HAa OPraHU3M YellOBeKa.

MHoOroaTroMHbIe CIUPTHL. JTWICHIIIMKOIb U TIIMIEPUH: CTPOCHUE, (DU3MUYSCKUE U XUMUYCCKHC
CBOWCTBa (B3aMMOJICHCTBUE CO INENOYHBIMH METAIJIAMH, KA4eCTBEHHAs peakius Ha MHOTOAaTOMHEIC
crupThl). JleficTBUe Ha opraHu3M YenoBeka. [I[puMeHeHre riuiepruHa U dTHICHTIIUKOJIS.

@DeHoM: CTpOeHHE MOJEKYNbl, (hU3nYeckne M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHoma.
[Tpumenenue denomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAeTH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHUE
CBOICTBA (peaKIny OKUCICHHS XU BOCCTAHOBIICHUS, KAUECTBCHHBIC PEAKIIUH), TTOJyYCHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TPE/eNIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAsI KUCIIOTHL: CTPOCHUE,
¢u3nuecKkue U XMMUYECKUE CBOMCTBA (CBOMCTBa, OOIIME IS Kilacca KUCIIOT, Peakius STepuQHUKaINn),
nosrydeHue 1 npuMeHeHre. CTeapuHOBast v OJICMHOBAS KUCJIOThI KaK MPEICTABUTEIN BBICIIUX KaPOOHOBBIX
KHCIIOT. MBLIa KaK COJI BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JACHCTBUE.

CrnoxxHbie 3(pUpBI KaK MPOU3BOJHBIC KaPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3PUPOB. Kuphbl.
I'unpoins xxupos. IIpuMeHeHne xKupoB. bronoruueckas poib )XKUPOB.

YrneBoapl: coctaB, KinaccuuKamus yrieBoAoB (MOHO-, AWM- W Tojucaxapuisl). [mokoza —
MPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJICKYJbI, (PU3HYECKHE M XMMHYECKUE CBOMCTBA
(B3aumopeiictBue ¢ rumpokcugaom Mmemu(ll), okucieHne ammuavyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKAs! POIb.
®otocunTe3. PPyKTO3a KaK U30MEP ITIIOKO3BIL.

Kpaxman w memmonoza kak mpupogHble momuMepbl. CTpoeHHWe Kpaxmalla W IEeJUTIONIO036I.
dusnveckrie 1 XUMUYECKIE CBOMCTBA KpaxMaia (THIPOIH3, KAaueCTBEHHAS PEAKIIHSI C HUOJIOM).

DKCTepUMEHTaTbHBIE METO/IbI N3YUEHHS BEIIECTB U X MPEBPAICHH: TPOBEACHNE, HAOMOIeHIE U
OTHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIC PEAKIUH OIHOATOMHBIX
crupToB (OKHCIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CITUPTOB (B3aMMOEHCTBHE TIUIEpPUHA
¢ runpokcunom menu(ll)), ampnernmoB (OKUCIIEHWE aMMHAaYyHBIM pacTBopoM okcuma cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmaiia C HOJOM), MPOBEACHHE IMPAKTUYECKOH paboThHI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

Pacuérnple 3amaum.

BrruricnieHuss 1o ypaBHEHUIO XUMHYECKOW peakuuu (Macchl, 00b&éMa, KOIWYECTBa HCXOTHOTO
BEIIeCTBA WJIM TPOAYKTa PEaKIMH 10 M3BECTHHIM Macce, 00bEMY, KOIUYECTBY OIHOTO W3 HCXOJHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINN ).

A3oTcojepKanie oOpraHnIecKie COeTMHEHMSI.

AMPHOKHUCIIOTBI Kak aMQOTepHbIE OpraHuYeckne coequHeHus. Du3mueckne W XUMHYECKUE
CBOICTBa aMUHOKHCIIOT (Ha IpUMepe MIHINHA). bronornyeckoe 3HaueHne aMHUHOKUCIIOT. [lenTumb.

benku kak mpupoHBIE BBICOKOMOJICKYIISIPHBIE COSAMHEHNUs. [lepBuiHas, BTOpHYHAS U TPETUIHAS
CTpYKTypa 0enkoB. XHMHYECKHE CBOIMCTBA OEIKOB: THAPOIU3, JIEHATYPAIlKsl, KAaUeCTBEHHBIE PEaKI[UN Ha
Oenkm.

OKcrepuMeHTaNbHBIE METOJIBI N3YyUCHHsI BEIIECTB M WX MPEBpaIlleHUi: HAONII0JICHUE W OTHCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYpaliys OEIKOB IPU HATPEBAHUH, [IBETHBIC PEAKIIUH OEIIKOB.

BbicokomoJieKyIsipHbIE COeTUHEHHUS

OCHOBHBIE MTOHATHS XUMHUH BEICOKOMOJICKYJIIPHBIX COSAMHEHUIH: MOHOMED, TIOJIUMEP, CTPYKTYPHOE
3BCHO, CTElNeHb TNOJIMMEpU3alliK, CpenHss MoJieKyisipHas wMacca. OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUH — MOJIMMEPH3AIIUs U TIOJMKOHICHCAITHUSI.

DKcIepuMEeHTANbHBIC METOIbl H3YUEHHSI BEIIECTB U UX TPEBPAIeHUI: 03HAKOMIIEHHE ¢ 00pa3liaMu
MIPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4yKOB.

MeKIpeIMETHBIE CBSI3H.



Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU H3yuyeHUH opraHudecko xumumu B 10 Kimacce
OCYIIECTBISICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TMOHSTHUH,
SIBIISFOLIIUXCS CUCTEMHBIMH JJISL OT/ICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me eCTEeCTBCHHO-HAYYHBIC TOHSATHUS: SBJICHUE, HAy4YHBIH (DakT, TUIOTE3a, 3aKOH, TEOpus,
aHalM3, CHUHTE3, Kilaccu(uKamus, TMEPUOJAUYHOCTh, HAONIOJCHUE, W3MEPEHUE, OSKCIICPHUMEHT,
MOJICTIMPOBaHHUE.

®dusuka: Martepus, DHEpPrHs, Macca, aroM, JJIEKTPOH, MOJICKYJa, 3HEPreTHYCCKHUN YPOBCHB,
BEIICCTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PM3MYCCKUEC BEIMYUHBI M CIUHUIBI KX
WU3MEPCHUSI.

Buonorus: knerka, opranusm, onocdepa, 0OMEH BEIIESCTB B OpraHu3Me, POTOCHHTE3, OMOIOTHUSCKU
aKTUBHBIE BellecTBa (OEJIKH, YIIIEBOIBI, JKUPBI, (PEPMEHTHI).

I'eorpacdusi: MUHEpaIIbI, TOPHBIE IOPOJIBI, TTOJIE3HBIC HCKOMIAEMBIE, TOTUTUBO, PECYPCHI.

TexHONOTHs: THIIEBbIC MPOAYKTHI, OCHOBBI PAaIllMOHAJIBHOTO IHTAaHUS, MOIOIIME CPEACTBA,
JICKaPCTBEHHBIC M KOCMETHUYCCKUE MTPENaparhl, MaTepUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckue 0CHOBbBI XUMHUH

XUMUYeCcKUi 37eMeHT. AToM. SImpo aToma, W30TOIBL. DIIEKTPOHHAS 000JI0YKa. DHEPreTUIEeCKIe
YPOBHH, MIOYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- 3eMeHThl. OCOOCHHOCTH PACTIPEACIICHHUS DJIEKTPOHOB
10 OpOUTAISIM B aTOMaX 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAsI KOHPHUTypaLys aTOMOB.

Ilepuonnueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux sneMeHToB . Y. Menneneesa.
CBs13b epuoANYECKOro 3akoHa u Ilepuoauyeckoil cucreMbl xuMuyeckux 3neMenToB . 1. Menneneena ¢
COBPEMEHHOU TEOpHEH CTpOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3IEMEHTOB
1 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEILECTB 10 TPYNIaM U NepuojaM. 3Ha4eHUe NePHOANIECKOTO
3aKOHA B Pa3BUTHH HayKH.

Crpoenue BelecTBa. XUMHYECKas CBS3b. BUIpl XUMHYECKON CBA3M (KOBAJCHTHAsI HEMOJSIPHAS U
NOJISIpHAs, WOHHAs, MeTauIMuecKkas). MexaHu3Mbl 0Opa3oBaHMs KOBAJEHTHOW XHWMHUYECKOH CBSI3U
(oOMeHHBI W OHOPHO-aKUENTOPHBIH). Bomopoanas cBs3b. BaneHTHOCTB. DneKTpOOTpPULATEIBHOCTS.
Crenens okuciaeHus. IOHBI: KaTHOHBI U AHHOHBI.

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tunsl KPUCTANINIECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUTMUECKON PEIIETKH.

IlonsTre o nucnepcHbIX cucTeMax. MICTHHHBIE M KOJIIIONHBIE pacTBOPBI. MaccoBasi 10JIs BEIECTBa
B PacTBOpE.

Knaccudpukanus HeopraHuueckux coeguHeHH. HomeHknaTypa HEOpPraHMYECKHX BEILECTB.
I'eHeTndeckas cBA3b HEOPraHUYECKUX BELIECTB, PUHAMICKAIUX K PA3IMYHBIM KIaccaM.

Xumnueckas peakuus. Knaccnpukanus XMMHYECKUX PeaKLUi B HEOPraHUIECKOH U OpraHnvIecKoil
XUMHH. 3aKOH COXPaHEHHUSI MacChI BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPAIICHHUS SHEPTUH MTPU XUMUYECKIX
peaxIusx.

CKOpOCTb peakiuu, €€ 3aBUCIMOCTb OT Pa3IH4YHbIX (akTopoB. OOpaTuMBbIe peakiu. XUMHUIECKOe
paBHOBecue. DakTOphbl, BIHUAIOIINE Ha COCTOSIHAE XUMUUecKoro paBHoBecus. [Tpunnun Jle Hlarense.

OnexTponutndeckas auccoruanus. CuiabHbIE U ci1a0bie IeKTpoauThl. Cpefa BOAHBIX PacTBOPOB
BEIIECTB: KHCIasi, HEHTpaIbHas, MIeT0YHAs.

OKHCANTETHFHO-BOCCTAHOBUTENBHBIE PEAKITUH.

OKCTepUMEHTaIbHbIE METOJbl W3YYEHHUS BEIIECTB M WX MPEBpAIEHUI: MEMOHCTpaIus TaOiuIl
«llepuoanueckass cucrema xumudeckux osnemeHtoB J[. M. MengeneeBa», wu3ydeHUe Mojielen
KPUCTAJUTMUECKUX PEMIETOK, HAOIIOMECHNE W ONMUCAHUE JIEMOHCTPAIMOHHBIX W JTaOOPATOPHBIX OIBITOB
(pa3nmokeHue TEpPOKCHIAa BOJAOPOJA B MPUCYTCTBUM KaTalMW3aTopa, OIpeNeIeHuEe Cpeabl PacTBOPOB



BEIICCTB C IOMOIIbI0 YHHUBEPCAIBHOTO WHIMKATOpPA, PEAaKIHH WOHHOTO OOMEHa), IPOBEICHUC
MPAKTHYECKON paboThl «BiusHUE pa3inyHbIX PAKTOPOB HA CKOPOCTh XUMUYESCKOU PEaKIIUM.

PacuérHbie 3anaun.

Pacuéthl o ypaBHEHUSIM XUMUYECKUX PEAKIIUNA, B TOM YUCIIE TEPMOXUMUYECCKUE PACUETHI, PACUETHI
C UCIOJIb30BAaHUEM TOHATUS «MACCOBAas A0OJIS BEIICCTBAY.

Heopranuyeckas xumus

Hemerannsl. [Tonoxxenne nemeraioB B [lepuoanueckoil cucteMe XxuMuueckux smemeHToB 1. M.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJUTOTpOIUS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, CEphl, a30T1a, ¢ochopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPIKAIINX KUCIOT, BOAOPOIHBIX COCITUHEHHUI).

[IpumeHeHne BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Mertamnbl. [lonoxxenne meraimoB B Ilepuoguyeckor cucteMe xumudeckux snemenTtoB . .
MenpeneeBa. OCOOCHHOCTH CTPOCHUS SJICKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmume (Gpunveckue
cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUN Pl HAMPS>KEHUH METaIOB.

XUMHYECKHE CBOMCTBA BXKHEHMINIMX METANIOB (HATPHUM, Kalui, KadblUWA, MAarHUW, aTlOMUHHMA,
[UHK, XPOM, JKeJIe30, ME/Ib) U UX COSTUHCHUI.

OO61mue crocoObl MmoTydeHus] MeTalioB. [IpMMeHeHrEe METaNIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAILHBIE METOABl HM3yUeHHUs BEIIECTB M WX MPEBPAIICHUM: W3Y4YeHHE KOJUICKITUU
«MeTayiel ¥ CIUIaBbI», 00pa3I[0B HEMETAJLIOB, PEIICHUE SKCIICPHUMEHTAIBHBIX 3aja4, HaOJI0JCHUE U
OTHCaHWe JEMOHCTPAIMOHHBIX W Ja0OpAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHCJIOT U IEJI0YeH, Ka4YeCTBEHHBIC PeaKIMy Ha KAaTHOHBI METAJLIOB).

PacuértHeble 3agaun.

Pacuérer Macchl BemecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcCe MU
00BEMY OIHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLUH, €CIIU OJTHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 )KM3Hb

Ponp xuMuu B 00ecTiedeHIN SKOIOTHUECKOM, SHEPTETHUECKON 1 IUIIIEBOY 0€30MaCHOCTH, pa3BUTHU
MeauuuHbl. [IoHsATHE O HaydYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUECKUX PEaKLUM.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX POMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIINX
BEILECTB.

UenoBek B MHUpE BEIIECTB U MAaTEpPUANIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE ~MaTepuajbl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaigbl MJId SJIEKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIEeCKUE U MIUHEPAILHBIC YI00PEeHNUS.

XuMusl U 3J0pOBbE UEIOBEKA: MpaBHJia HCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBUiia
0e301MacHOT0 UCIONB30BaHMSI ITPETIapaToB OBITOBON XUMHUH B IIOBCETHEBHOM KU3HHU.

MexmpeAMETHBIE CBSI3H.

Peanm3zarus MexnpeMEeTHBIX CBsI3eH MPH U3YUYeHHUHU O0IIel U Heopranndeckoid xuMuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TMOHSTHH,
SIBJISTFOIITXCSI CHCTEMHBIMU JIJISI OT/ACTBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011Ke eCTeCTBEHHO-HAYYHbIC TOHATHS: HAyYHbIN (haKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHHTE3,
KJIaCCU(UKAIIKS, IEPUOAUYHOCTD, HAOJIIOIEHUE, SKCIIEPUMEHT, MOICIMPOBaHKE, H3MEPEHHUE, SIBIICHUE.

Ousmka: Marepus, DHEpPrus, Macca, aToM, OJEKTPOH, IPOTOH, HEUTPOH, WOH, W3O0TOI,
PaIuOaKTUBHOCTH, MOJIEKYJIa, YJHEPTETHICCKUI yPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHHE
BelIeCcTBa, (U3NICCKUE BEJIUUMHBI U €AUHHUIIBI UX U3MEPEHHMSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHUCTeMa, Omocdepa, MaKpo- U MHUKPOIIEMEHTH, BUTAMUHBI,
00MeEH BEIIECTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIC OPO/IbI, TOJIE3HBIC HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMUYECKas MPOMBIMUICHHOCTh, METALTYPrUsi, IPOU3BOJCTBO CTPOUTEIHHBIX
MaTEepPUaJIOB, CEJILCKOXO3HCTBEHHOE MPOM3BOJCTBO, IHINEBAs MPOMBIIUICHHOCTD, (apMalleBTHUECKas



MMPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMCTHYCCKHUX IMPLCIAapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TIPOTPAMMBI 110 XUMHWU HA BA30BOM
YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METalmpeAMETHBIM M MpeaMeTHeIM). Haydno-
METOANYECKON OCHOBOH Uil pa3paldOTKU IJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHUSI MPOTPaMM CPEIHETO
o0riero o0pa3zoBaHus ABJSETCS CHCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-EATENBHOCTHBIM MOAXO00M B CTPYKTYpPE JIMYHOCTHBIX PE3YIbTaTOB
OCBOCHHMSI TpenMeTa «XUMHS» Ha YpPOBHE CpEJHEro oOmero oOpa30BaHUSI BBIAEIEHBI CIEAYIOLINE
COCTaBJISIOIINE:

Ooco3HaHHWe OOyYaroIUMKCS POCCHUICKON TpaKIaHCKOW HMIESHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOTIPEIETICHHUIO;

HaJIM4YMe MOTHBAIIMH K 00YYEHUIO;

HeJIeHaNPaBIeHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH Ha OCHOBE KJIFOUYEBHIX IICHHOCTEH
Y UCTOPUYECKUX TPATUIINI 0a30BOM HAYKU XHMMHUU;

TOTOBHOCTB M CLIOCOOHOCTH 00Y4alOLINXCsl PYKOBOACTBOBATHCS B CBOEH JESATEILHOCTH [ICHHOCTHO-
CMBICJIOBBIMH yCTaHOBKaMH, IPUCYIIMMH LIETOCTHOM CHCTEME XMMUYECKOT0 00pa30BaHus;

HaJIM4ME TMPAaBOCO3HAHMS 3KOJOIMYECKOH KyJIbTYpbl M CIHOCOOHOCTH CTAaBUTh LETH U CTPOUTH
JKU3HCHHBIC TIJIAHBbI.

JIMyHOCTHBIE pe3yabTaThl OCBOCHMS IMpEeaMETa «XUMHS» AOCTUTAIOTCS B €AMHCTBE Y4EOHOH M
BOCIIUTATENbHON NESITEbHOCTH B COOTBETCTBUU € I'YMAHHUCTHYECKHMH, COLUOKYJIbTYPHBIMHU, AYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HJeaJaMHd POCCHHCKOTO TIPa’KAaHCKOro OOLIecTBa, NPUHATHIMUA B
o0miecTBe HOPMaMM M TpaBWJIaMHM IOBEACHUS, CIOCOOCTBYIOIIMMM IHPOLIECCAM CaMOIIO3HAHMS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yYarOIuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS INpeaMera «XHMHS» OTPaKaloT C(POPMUPOBAHHOCTH OIBITA
MO3HABATENILHON M MPAKTUYECKOH AEATEIbHOCTH 0OydYaloMKXCs MO peann3aluy MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MIPaB M 0053aHHOCTEH, yBAXKEHHUS K 3aKOHY U
NPaBONOPSIKY;

NPEACTABICHUS O COLMANBHBIX HOpMax M MPaBUIIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IPHU CO31aHUH YIEOHBIX IPOCKTOB, PELICHUH
y4eOHBIX M O3HABATEIIbHBIX 33/1a4, BBIITOJHEHUH XUMUYECKHUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh M HNPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTHl APYTHX IpH
aHal3e pa3InYHbIX BUJIOB y4eOHOU JeATENTbHOCTH;

2) naTpMOTHYECKOT0 BOCTINTAHMA:

[IEHHOCTHOT'O OTHOIIIEHUS K ICTOPUYECKOMY M HAyYHOMY HACJEINI0 OT€YECTBEHHON XUMHUH;

YBKEHHS K IPOIECCy TBOpPUYECTBA B OOJIACTH TEOPHUHM M TPAKTHYECKOTO MPUMEHEHUS XUMHH,
OCO3HaHUSl TOTO, YTO JOCTIDKEHHUS HAyKH €CTh PEe3yNbTaT JIUTENbHBIX HaOIIOACHUN, KPOMOTIUBBIX
9KCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSHHOTO TPYZAa YIE€HBIX U MPAKTHUKOB;

WHTEepeca W TI03HABATEJIbHBIX MOTHBOB B TOJYYEHUHM W IOCIENYIONEM aHain3e WHQOpMaIU O
MEPEOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMHUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPAaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHS,



CIOCOOHOCTH OILIGHUBAaTh CUTYallud, CBS3aHHbIE C XHMHUYECKUMH SIBICHUSAMH, W NPHHUMATbH
OCO3HaHHBIE PELIEHMS], OPUEHTHPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHNE U MOCTYNKH CBOUX TOBAapHILEH C MO3ULINN HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHNsA KyJbTYPbI 310POBBA:

MOHUMAaHUs IEHHOCTEH 310pOBOro M Oe30macHoro odpasa )KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (PH3MYECKOMY M IICUXUYECKOMY 310POBbIO;

COOIIOIeHNs TIPaBIII 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, TIOBCEJHEBHOW )XKU3HU H B
TPYAOBOH 1€ATENBHOCTH;

MOHUMAaHUSI [ICHHOCTH MPaBWJ MHIMBHIYaTbHOTO U KOJUJIEKTHBHOI'O 0E30MacHOTO MOBEICHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHUS MMOCIIEICTBUHA U HEMPHUSATHS BPEAHBIX MPHUBbIUEK (YIOTPEOICHHUS aJKOT OIS, HAPKOTHUKOB,
KypeHHs);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPUECKOM U APYTUX BUAAX AEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUN MPAKTHYECKUX 3aJay CONMAILHON HAIIPaBICHHOCTH (B
paMKax CBOET0 KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY H3YyYEHHIO Mpodecchil pa3iuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPeAMETHBIX 3HAaHUM 110 XUMUH;

YBa)KEHUS K TPYAY, JIOIIM TpyJa U pe3yabTaTaM TPYAOBOU JEATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY HHIMBHIYaJbHOH TpaeKTOpuu oOpa3zoBaHus, Oymymiei
npodeccu M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIEeCTBa;

6) 3K0J1I0rMYE€CKOr0 BOCIIMTAHUS:

9KOJIOTMUYECKH 11€JIeCO00Pa3HOro OTHOLICHUS K IPUPOE, KaK HCTOUHHUKY CYIIECTBOBAHMS KU3HH HA
3emie;

NOHUMAaHUsl TJI00aJbHOTO XapakTepa SKOJOTHUECKHX NPpoOJIeM, BIHUSIHHUS 3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE TIPUPOAHON U COLMAIBHON CPEBI;

OCO3HaHHS HEOOXOAWMOCTH HCIIOJIB30BaHUSA JOCTHKEHUH XMMHUHU Ul PpEIIeHHs BOIPOCOB
PaloOHaIBHOTO PUPOIOIOIb30BAHHS;

AKTHBHOTO HENPUATHS ACHCTBUI, NMPUHOCAMIMX BpeN OKpYXKarolleld MPUPOJHOU cpele, YMEHUs
NPOTHO3UPOBATh HEOJArONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH H
MPeOTBPAIaTh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTMUYECKOTO MBIIIJIEHHS], SKOJIOTUYECKON KYJIBTYpBI, ONbITA IEATEIBHOCTH
9KOJIOTUYECKOW  HAIPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOH U COLIMAIBHOM MPaKTHKE, CIIOCOOHOCTH ¥ YMEHHSI aKTUBHO MTPOTUBOCTOSITH HACOIOTUI
xemoooun;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIECTBEHHOM MPAKTHKWY;

MOHUMaHUs creln(PUKN XUMUH KaK HayKH, OCO3HAHMS €€ poyid B JOPMUPOBAHUN PALIMOHAIHLHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IENOCTHOTO MPEACTaBIeHUS 00 OKpPY)KAIOIEM MHpE Kak O €IWHCTBE
MPHUPOJIBI M YEJIOBEKa, B MO3HAHWW IMPHPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH TpoOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMCHHOW IMBWIM3AIMH: B €&
TYMaHUCTHYECKOI HANpaBI€HHOCTH W BaXHOW POJIM B CO3JaHUH HOBOW 0a3bl MaTepHalbHOM KYJIbTYpPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, IHEPreTHUECKOi,
MUIIEBON M HKOJIOTHYECKON 0e301MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00ECIIEYEHNH YCIOBUM YCIEIITHOTO
TPy/Zia ¥ SKOJIOTHUECKH KOM(QOPTHOW JKU3HU KaKIOTO UiieHa 00IIecTBa;



€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: TIOHUMAaHUsI CYIITHOCTH METO/IOB MTO3HAHMSI, UCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble 3HAHMA Ui aHadu3a M OOBSICHEHUS
ABJICHUH OKPY)KAIOLIET0 MHpa W TMPOUCXOIAIIMX B HEM HM3MEHEHHH, YMEHHUS JienaTh OOOCHOBAaHHBIC
3aKJIIOUYEHUs] Ha OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS JAHHBIX C IETbI0 MONyYeHHsT AOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOATENIFHO HCIIONB30BaTh XMUMHUYECKHAE 3HAHUS Uil pelleHus MpoOiieM B
peanbHbIX )KU3HEHHBIX CHTYAIHSIX;

MHTepeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHHUIO M caMOOOpa30BaHHIO, K aKTUBHOMY
MOJYYEeHHUIO HOBBIX 3HAHHI IO XUMHH B COOTBETCTBUH C )KMU3HEHHBIMH MOTPEOHOCTSMU;

MHTEpeca K 0COOCHHOCTSIM TPYyAa B pa3IMYHbIX cepax mpodhecCHoHaIbHON NeITeNbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbI

MeranpeaMeTHBIE pe3yJbTaThl OCBOSHHUS Y4eOHOro mpeaMera «XHUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHusI BKIIIOYAIOT:

3HAYUMBIC JJIsL (I)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06y11a}01111/1x051 MCKIUCHUIITIMHAPHBIC
(MexnpenMeTHbIE) OOLICHAYYHBIE TOHSITHSA, OTPaKAIOIIME IEIOCTHOCTh HAay4YHOH KapTHHBI MHpa U
CHCHI/I(I)I/IKy MCTOJ0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTepm{, BCIIECTBO, DHCPIUs,
SIBIICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAKT, MPUHIIMII, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJIC/IOBAHNE, HAOIOICHUE, U3MEPEHHE, IKCTICPUMEHT U JIPYTHE);

YHHUBEpCalbHbIe Y4eOHbIE MAeHCTBHA (MTO3HABaTeNbHBIE, KOMMYHWUKATHBHBIC, PETYJSTHUBHBIC),
oOecrnieunBaromue (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAaMOTHOCTH M COIUAIBHOH KOMIICTCHIIUU
00yJaronuxcs;

CIIOCOOHOCTH 00yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIMHAPHEIE,
MHUPOBO33PCHUCCKHUE 3HAHWSA W YHHMBEPCAJIbHBIC Y4YeOHBbIC NCHCTBHS B IO3HABATEIBHOW W COLMATIBHOMN
MPaKTHKE.

MeTaHpe[IMCTHI)IC PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBEPCAJIbHBIMHA y‘Ie6HLIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMUA ﬂeﬁCTBHHMH.

OByajeHUe YHUBEPCAILHBIMHU YUeOHBIMH MO3HABATEJILHBIMU JICHCTBUASIMU:

1) 6a3oBble JIOrMYeCKHe IeilicTBHS:

CaMOCTOSTETbHO POPMYITHPOBATE M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ paCCMATPUBATh;

OTIPENIENIATh ENU JCATEIIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKCHHSI, COOTHOCHTD
PE3yIbTAThI ICATEILHOCTH C MTOCTABICHHBIMHE EJISMHU;

WCIIOJIb30BaTh MPH OCBOCHUH 3HAHWH MPUEMBI JIOTHYECKOT0 MBINUICHHUS — BBIICIATh XapaKTepHbIC
NPU3HAKW MOHATUI U yCTAHABIMBATH MX B3aWMOCBA3b, UCIOJNB30BaTh COOTBETCTBYIOIUE MOHATHS JIJIS
00BSICHEHHS OTICIBHBIX (hAKTOB U SBJICHUIA;

BBIOUPATH OCHOBAHUS ¥ KPUTEPHH JIJIS KITaCCU(UKAIMY BEIIECTB U XUMHUYCCKUX PEAKIIN;

YCTaHABIUBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWThL JIOTMYECKUE PACCYXJCHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEUUS B PACCMATPUBACMBIX SBJICHUSX, (OPMYITHPOBATH BBHIBOJIBI M
3aKJTFOYEHUS;

MPUMEHSTH B MPOIIECCE TIO3HAHUS, UCIIOIB3YeMble B XUMHUH CHUMBOJIMYECKUE (3HAKOBBIE) MOJICIH,
MPeoOpa3oBLIBATE MOJICNEHBIC TPEACTABICHUS — XMMUYECKHI 3HaK (CHMMBOJI) 3JIEMEHTa, XUMHUYECKas
¢dhopMyna, ypaBHEHHE XUMHUECKOIN pEeakluu — MPU PEIICHUH YIeOHBIX TTO3HABATEIBHBIX U MPAKTUIESCKUAX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJCILHBIC NPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKInH.

2) 6a30BbIe HCCIEN0BATEIbLCKUE AeCTBHUS:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHWSI BEIIECTB U XMMHUYECKUX PEAKIIHIA;



(bopMynIupoBaTh LENU U 33Ja4d UCCIICAOBAHMS, HCIIOJIb30BATh MOCTABICHHBIE H CAMOCTOSATEILHO
chopMynupOBaHHbIE BOMPOCHI B KAueCTBE WHCTPYMEHTAa IIO3HAHUS M OCHOBHI Ui (YOPMHPOBAHUS
TUIIOTE3HI 10 MMPOBEPKE NPAaBHILHOCTH BBICKAa3bIBAEMBIX CYKICHUH;

BJIaJeTh HABBIKAMH  CAMOCTOSITENBHOTO  IUIAHUPOBAHUS M TMPOBEACHUS  YYCHHYECKUX
JKCIIEPUMEHTOB, COBEPILCHCTBOBATL yMEHMs HAOMIOJATh 3a XOJOM IpoLiecca, CaMOCTOSITENbHO
MPOTHO3UPOBATh €r0 Pe3yNbTaT, POPMYyITHUPOBATH O0OOIIEHUS M BBHIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
Pe3yIbTAaTOB MCCIIEIOBaHUS, COCTABIIATE OOOCHOBAHHBINA OTYET O MPOJETAHHON PaboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEAOBATENbCKOM M MPOEKTHOW AEATENbHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY MOWCKY METOJOB PEIIeHHs MPAaKTUYEeCKUX 3ajad,
NPUMEHEHUIO Pa3InYHbIX METOJI0B MTO3HAHUS.

3) padora c uHpopmManmeii:

OPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAaX HH(opMmanmu (Hay4yHO-TIOMYJSApHAs JHUTEpaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBoOvHble ocoOusi, pecypcsl MHTEpHEeTa), aHanM3upoBaTh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHUECKH OLEHMBAaTh €€ JOCTOBEPHOCTH U
HEMPOTUBOPEYNBOCTD;

(bopMynHpoBaTh 3aIPOCHl U MMPUMEHSATH Pa3IMYHbIe METOBI NP TIOUCKE U 0TOOpe MHPOPMALIUH,
HEOOXOTUMOM TS BBITTOTHEHUS YUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT  HWCIONB30BaHUS HMH(OPMAIMOHHO-KOMMYHHUKATHBHBIX ~TEXHOJOTHH H
Pa3INYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BEIOMPATh ONTUMAIIBHYIO QOpPMY MpeACcTaBIeHUs] HHPOPMALIUH (CXEMBI, TPaQUKH,
JMarpamMMBbl, TaOIIUIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B Ka4eCTBE CPEACTBA MPH PadOTEe C XMMHUYECKOH MH(OpMammei:
MPUMEHATh MEXIpeaMeTHble ((PU3NYecKrue W MaTeMaTH4YecKue) 3HAKW W CHUMBOJBL, (OPMYIIHL,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BBIBaTh 3HAKOBO-CUMBOJIMIECKHIE CPEICTBA HATIISJHOCTH.

OBgjajienHe YHUBePCAIbLHBIMH KOMMYHHUKATHBHBIMH AeiiCTBUSIMH:

3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJE JIWalora W/WIM JUCKYCCHH,
BBICKa3bIBaTh UeH, (HOpMyIUpOBaTH CBOM IPEAJIOKEHHS OTHOCHTENIBHO BBITIOIHEHHUS MPEUIOKESHHON
3a71a4u;

BBICTYIIaTh C NpPE3CHTalMeld pe3yJbTaTOB II03HABATEIBHOW JIEATEIBHOCTH, ITOJy4eHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH BBHIMOJHEHHHM XHMHYECKOIO AKCIICPUMEHTA,
NPaKTHYECKON PabOTHI 110 MCCIIEIOBAHUIO CBOWCTB M3y4aeMBbIX BELIECTB, PEAN3aluy Y4eOHOTO MPOeKTa
1 (opMyIMpPOBATH BBIBOABI 10 PE3yIbTaTaM NPOBEAEHHBIX HCCIICIOBAHUNA MyTEM COTIIACOBAHHS MOZUIIMI
B X0JIe 00CY>KIeHHs 1 0OMeHa MHEHUSIMU.

OBJiajieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiCTBUAMU:

CaMOCTOSTEIBHO IUIAHUPOBATH M OCYILIECTBIIATH CBOIO ITO3HABATENIBHYIO JCSTEIBHOCTD, ONPEIeIIsis
€ 11eJM 1 33/1a41, KOHTPOJIMPOBATH U 110 MEPe HEOOXOAMMOCTH KOPPEKTUPOBATH ITPEJIaraeMblil allrOPUTM
JCWCTBUH TTPU BBIOJIHEHUH YYeOHBIX W MCCIIEIOBATENICKHUX 33/1a4, BEIOMpaTh Hanbonee (dexTHBHbIN
CIOCO0 MX penIeHus ¢ y4ETOM MOyYSHUS] HOBBIX 3HAHHH O BEIIECTBAaX M XUMHUYECKUX PEaKIMIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH AEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOILICHKU.

INPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenmeTHBIC PE3yNBTATH OCBOCHUS Kypca «OpraHmdeckas XUMHUSD OTPaKaIoT:

c(hopMUPOBAHHOCTh TPEACTABICHUNA O XUMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYyJHOM
KapTUHBI MHPA, POJIM XMMHH B TIO3HAHUU SBJICHUH MPUPOILI, B (DOPMHUPOBAHUU MBIIUICHHUS U KYIbTYPBI
JIUYHOCTH, €€ (YHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOM IS PEUICHHs MPAKTUYECKHX 3aaad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPELE;



BIa/JICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraloIMe MOHATHS
(XMMHUYECKMI ~ DIIEMEHT, aToM, OJJEKTpPOHHas o00OJIoYKa aroMa, MOJIeKyJa, BaJCHTHOCTb,
3NEKTPOOTPHLIATEIBLHOCTh, XUMHUECKAsl CBSI3b, CTPYKTypHas Qopmyina (pa3BépHyTas M COKpalIéHHas),
MOJIb, MOJISIDHAsi Macca, MOJSPHBIM 0O0BEM, YriaepoJHbI ckeneT, (yHKIMOHANbHAS TPYIINa, pagukal,
U30MEpUs, U30MEPBI, TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA U a30TCOAep Kallue
COEJIMHEHMSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (TEOpHs CTPOCHUS OpTaHNUECKUX BelecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEpPHOCTH, CHUMBOJMYECKUN S3BIK XUMHM; MHPOBO33PEHYECKHE 3HAHMA, JEKallhe B OCHOBE
MOHUMAaHUSl TPUYUHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBJICHUH, (DaKTOJOrMYECKHE CBEIEHHS O
CBOWCTBAx, COCTaBe, MOJIYYCHUH M O€30MAaCHOM HCIIOJIb30BAHUM BaKHEHIINX OPraHMYECKHX BEIICCTB B
OBITY M IPAaKTUYECKON AEATEIFHOCTH YeJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHbIC NPU3HAKM MOHATHHA, YCTaHABIMBATh HX
B3aMMOCBS3b, MKCIIOJIB30BAaTh COOTBETCTBYIOIME TMOHATHS IPHU OIMCAaHUM COCTaBa, CTPOEHHUS U
MIpEBpAICeHUH OPTaHUYECKUX COEANHEHUH;

c(OpMHPOBAaHHOCTh YMEHHUH HCIOJB30BaTh XHUMHYECKYI0 CHUMBOJMKY JJISI COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (GOpPMYNl OpPraHHYECKHUX BEIICCTB H
YpaBHEHUH XWMHYECKHX pEaKIMH, H3rOTaBIMBaTh MOJEIHM MOJIEKYJl OpPraHWYeCKHX BEIIeCTB s
WUTIOCTPALIMK UX XMMHUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(OpMHPOBAHHOCTHh YMEHHI YCTaHABINBATH IPUHAIICKHOCTh U3YUYCHHBIX OPTaHUYECKUX BEIIECTB
M0 MX COCTaBY U CTPOCHUIO K ONpeACIEHHOMY KIIacCy/TpyIe coeAnHeHUH (YrieBOAOPOAbl, KUCIOPOA H
a30TCoJepXKalle COEIMHEHUS, BBICOKOMOJEKYJSIDHBIE COEAMHEHMS), JAaBaTh UM Ha3BaHHSA IO
cuctemarndeckorr HoMeHkiIarype (IUPAC), a Takke MpHBOINTH TPHUBHAJIHHBIE HAa3BaHHS OT/EIBHBIX
OpPraHMYECKUX BEILECTB (3TWJIEH, MPONWJICH, AaueTWICH, ATWICHIJIUKONb, TIJIUIEPHH, (EHOI,
dbopmanbaerun, aneTalblerul, MYypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJEHHOBAas KHUCIIOTA,
CTEapHHOBAsI KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, LeJJIII03a, TIHLIKH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUIbl XUMUIECKOM CBSI3M B OPIraHUYECKUX COEIMHEHUSIX
(omuHApHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTD YMEHUS IPUMEHSTh TOJI0KEHUSI TEOPUH CTPOCHHS OPraHUYECKUX BEIIECTB A.
M. BytnepoBa ansi OOBSCHEHHUS] 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHUsI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKHE
CBOWCTBA TUIMYHBIX MPEACTaBUTENEH PA3IMUHBIX KJIACCOB OPraHNYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH,
NPONMJICH, aleTwieH, Oyranuen-1,3, mermnOyranuen-1,3, O0eH30J1, METAaHOJ, 3TaHOJ, STHICHIJIUKOJIb,
TJIMLEpHUH, (EHOI, aleTalbAeru, MypaBblHAs M YKCYCHasl KHCIOTHI, TJIIOKO3a, KpaxMal, LeJUI003a,
aMHHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TE€HETHYECKYIO CBs3b MEXIYy HHUMH YypPaBHEHUSIMH
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hopMyIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yrojb), CIOCOObI MX MEpPepadOTKM M MPAKTHYECKOE IPUMEHEHHE NPOSYKTOB
nepepaboTKy;

c(OpPMHUPOBAHHOCTh YMEHHUH MMPOBOJUTH BBIYMCICHUS 10 XWMHUYECKHUM YypaBHEHHUSIM (Macchl,
00BpéMa, KOJMMYECTBA HCXOJHOTO BEIIECTBA WIIM TMPOAYKTAa pEaKkIud IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEaKIINN);

c(hopMUPOBAaHHOCTh, YMEHHM BIIAJIETh CHCTEMOW 3HAHWK OO0 OCHOBHBIX METOJaX HAyJHOTO
MO3HAHMS, HCIONB3YEMBIX B XUMHH IPHU H3yYEHHH BEIIECTB M XUMHUYECKHUX fABICHUH (HaOIromeHue,
M3MEpeHHe, OSKCIIEPUMEHT, MOJEIMPOBAHNE), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHHS IS
MIPUHATHUS PEIIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYaIINAX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHNEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOATh TIPaBMJIA TIOJB30BAHHUS XWMHUYECKOH TOCYyAod H
nabopaTopHbIM O0OPY/IOBaHMEM, a TaKKe TpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TIO BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;



c(hOopMHPOBaHHOCTh YMEHUH IIAHUPOBATH U BBHIIOIHATH XHMUYECKUH SKCIIEPUMEHT (TIpEeBpaILiCHHs
OpraHMYECKUX BELIECTB IIPH HArPEBAaHUH, MMOIY4YEHUE 3TUIEHA U U3YUYEHHUE €T0 CBOMCTB, KaUeCTBEHHBIE
peaKIuu OpraHMYeCKUX BEIIECTB, JeHATypauusi OCIKOB MPH HAarpEeBaHWM, [[BETHBIC PEAKLUU OETIKOB) B
COOTBETCTBHHU C MpaBHJIAMHU TEXHUKU OE30MACHOCTH NMPH OOpallleHHH C BEIECTBAMH M J1a0OPaTOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO KCIEPUMEHTa B (opMe 3alluCH ypaBHEHHUH
COOTBETCTBYIOIIMX PEaKUUil U (OPMYIUPOBATh BHIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB;

cOPMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHaJIM3UPOBaThb XHMHYECKYI0 HH(pOpMaIuio,
MOJy4aeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MaccOBOW MH(popMayu, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIecO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENHHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3/0POBbSI M OKPYXKAIOIIEH MPHUPOJHON
Cpellbl, OCO3HAaBAaTh OMACHOCTh BO3AECHCTBUSA HA JKHUBBIE OPTaHM3MBl OMNPEACIEHHBIX OPraHUYEeCKHUX
BEIIECTB, MOHMMasg cMbicn mnokasatens I[IJAK, mosicHATH Ha mnpuMepax crnocoObl YMEHBIICHHS |
MIPEIOTBPAIICHNS X BPEIHOTO BO3/ICHCTBHS Ha OPraHU3M YeNIOBEKa,;

JUTsL 00Y4aloOIIMXCs C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I10POBbsI: YMEHHE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX [TO3HAHUSI BEIIECTB U XUMUYECKUX SBJICHUM;

JUTSL CIICTIBIX U CNTA00BHUISAIINX 0OYUAIOMINXCS: YMEHUE UCTIONIL30BATh PENbe()HO-TOUCHHYIO CUCTEMY
obo3nauyenuit JI. Bpaiins qys 3anucu XuMHUYECKUX QOpPMYIT.

11 KJIACC

IIpeameTHBbIe pe3yabTaThl OCBOECHUS Kypcea «OO0I11as 1 HeOpraHUIecKasi XUMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh TPEACTABICHHUA: O XWMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYIHON
KapTHHBI MUPA, POJIM XUMHH B [TO3HAHUU SIBJICHUI MPUPOABI, B (POPMUPOBAHUHN MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOHN HJsl peIleHHs MPAaKTUYEeCKUX 3aJad U
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIEHHSI K CBOEMY 3JI0POBBIO M IIPUPOAHOM Cpeae;

BIAJICHUE CHCTEMONW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIArArOIINE MOHATHUS
(XMMHYECKHIA JJIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBIH O0BEM, BAJIEHTHOCTB, BJIEKTPOOTPHLATEILHOCTh, CTENECHb OKHCIECHHUS, XUMHUYECKas CBS3b
(xoBasyieHTHasl, MOHHAs, METAJINYECKasi, BOJOPOIHAs), KPUCTAJUIMUECKAs PEIIETKA, TUIBI XUMHUYECKHX
peakuuii, pacTBOp, AJIEKTPOIUTHI, HEAIEKTPOIUTHI, 3JIEKTPOJIUTHYECKAs] AUCCOLMALUA, OKUCIUTEIND,
BOCCTaHOBHUTEJb, CKOPOCTb XUMHUYECKOH PEaKLMHU, XNMHUUECKOE PAaBHOBECHE); TEOPUU MU 3aKOHBI (TEOPHS
UIEKTPOJIUTHUECKON TUCconmauy, nepuoanueckuii 3akoH Jl. . MeneneeBa, 3aKOH COXpaHEHHUs] MacChl
BEIIIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS YHEPTUM IPU XMMUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH A3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHNUS, JIEKAIME B OCHOBE TOHUMaHUS IPUUYUHHOCTH
Y CUCTEMHOCTH XMMHMYECKHX SIBICHUH, (PaKTOIOrMUECKHE CBEJCHUS O CBOWCTBAX, COCTAaBE, MOTYYCHUH H
0e30macHOM  HCIIOJB30BAHMM BAKHEHIIMX HEOPraHMYECKHMX BELIECTB B OBITY W NPaKTHYECKOH
JIEATENIBHOCTH Y€TI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHMH BBISBJISATH XapaKTEPHbIE NPU3HAKK MOHATHH, YCTaHABIMBAaTh HX
B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MMOHATHS IPU ONMUCAHUH HEOPTAaHMYECKHUX BELIECTB U UX
IIPEBPALLCHAN;

c(OpPMHUPOBAHHOCTh YMEHHUH HCIIONB30BATh XUMHUYECKYIO CUMBOJIHMKY JUUIsl COCTaBIICHHS (OPMYIT
BEIICCTB U yPaBHEHUI XUMHUUECKUX peaKInii, cucreMarudeckyro Homenknatypy (IUPAC) u tpuBuansHbie
Ha3BaHUS OTHEIBHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIH Ta3, YIJIEKHUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS! M3BECTh, INTHEBAS COJA, TUPUT U IPYTHE);

c(hOpMHPOBAaHHOCTh YMEHHU OMPEIENATh BaJCHTHOCTb M CTENEHb OKHCICHHS XWMHUYECKHX
3JIEMEHTOB B COEIWHEHHUSX pa3IMYHOTO COCTaBa, BUJ XWMHUYECKOH CBA3HM (KOBaJICHTHAas, WOHHAA,
MeTaJlJTMYecKasi, BOJIOPOIHAs) B COSIUHEHUAX, TUIl KPUCTAJUINYECKONW PEeImETKN KOHKPETHOTO BEIIECTBA
(aToMHas, MOJEKYJspHAs, WOHHAs, METa/UIM4YecKas), XapakTep Cpeasl B BOJHBIX pPacTBOPax
HEOPraHWYECKUX COE/IMHEHU;



c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIIUBATh MPUHAJIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB MO0 UX
COCTaBY K OIPENEIIEHHOMY KIIACCY/TPYIIe COSTUHEHUH (IIPOCTHIC BEIIECTBA — METAJUIBI H HEMETAJUIBI,
OKCH/JIbI, OCHOBaHUS1, KUCIIOTHI, aM()OTEPHBIC THIPOKCHUJIBI, COJIH);

c(hOpMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI MepHoaudeckoro 3akona J[. 1. Menneneea u
JIEMOHCTPHPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U POTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB XWMHUYECKHX
anemeHToB 1-4 mnepuonoB Ilepumomnueckoit cucteMbl xumuyeckux 3nemeHtoB . V. Menneneena,
UCTIONB3YST TOHATHSA «S-, P-, O-3JCKTpOHHBIE OPOUTAIHY», «IHEPreTHYECKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUECKHUX 3JIEMEHTOB U UX COSAUHEHUI MO MEePUoiaM U TpyIIaM
[Tepuoauueckoii cucteMbl XUMUUeCKHUX 31eMeHTOB /. 1. MeHeneena;

c(hOpMUPOBAaHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYSCKHAE CBOWCTBA
HEOPTraHWYECKUX BEIICCTB PA3NMYHBIX KIACCOB, MOJATBEPKAATh CYIIECTBOBAHHE TCHETUYECCKON CBS3U
MEXKy HEOPTaHUYECKUMHU BEIIECTBAMU C IOMOIIBIO YPABHEHUM COOTBETCTBYIONTUX XUMUYECKHUX PEAKIIUA;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIIUHU TI0 Pa3IMYHBIM MTPU3HAKAM
(4Mcay ¥ COCTaBy pEarupyroliux BEIIECTB, TEIUIOBOMY J(PQEKTy peakliuu, HU3MEHCHHIO CTEIeHEH
OKHCJICHUS 3JIEMEHTOB, O0OpPaTUMOCTH PEaKIIMH, YIaCTHIO KaTaIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTABJISITh yPaBHEHUS PEaKIUW pPA3JIMYHBIX THUIIOB, TOJHBIC U
COKpAaIIEHHBIC YpaBHEHMsI peaKIMii HOHHOT'O OOMEHA, YUUTBIBAsI YCIOBUS, TPU KOTOPBIX 3TH PEAKIIUU UIYT
JIO KOHIIa;

c(hOpMUPOBAaHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IMOATBEPKIAIONIME KAaYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTAaHUIECKHX BEIIECTB, PACTIO3HABATH OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOTHBIX
pacTBOpax HEOPraHUIECKHUX BEIECTB;

c(hopMHUPOBaHHOCTh YMEHHUH PACKPHIBATh CYITHOCTh OKHUCIHTEIHHO-BOCCTAHOBUTENBHBIX PEaKINH
MOCPEACTBOM COCTABIICHUS 3JICKTPOHHOTO OajaHca dTHX peaKIni;

c(hOpMHUPOBaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakmud OT
pa3IuuHBIX (DAKTOPOB; XapakTep CMEUICHHsS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO
BozzeiictBus (mpuniun Jle lllarense);

c(hOpMHPOBaHHOCTh YMEHWH XapaKTepU30BaTh XUMHUYECKHE TMIPOIECCHI, JIeKAIIHNe B OCHOBE
MIPOMBIIIUIEHHOTO TIOJYYESHHSI CEPHOM KHUCIOTHI, aMMHaKa, a Takke cpOPMHUPOBAHHOCTH MPE/ICTABICHUI 00
00X HAYYHBIX MIPUHIIATIAX U IKOJIOTUIECKHUX MPOOIeMax XUMUIECKOTO TIPOU3BOJICTBA;

c(hOopMHUPOBaHHOCTH YMEHHH MTPOBOAUTH BEIYMCICHUS C HCIIOJIB30BAHUEM TTOHATHS «MacCoBast OIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHUH Ta30B NMPH XUMHYECKUX PEAKIMAX, MacChl BEIIECTBA WIH
00B€Ma ra3oB M0 M3BECTHOMY KOJIWYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B
peaKiuy BEIIeCTB, TEIUIOBOro 3¢ (eKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHWS MacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHHS SHEPTHH;

c(hopMHUPOBaHHOCTh YMEHHWH COONIOAaTh TpaBWia TOJNB30BAaHUS XUMHUYECKOW TIOCYyIOH U
nabopaTopHEIM O0OpPYZOBaHUEM, a TakXKe NpaBuia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH TI0 BBITTOITHEHHUIO TA00OPATOPHBIX XUMUYECKUX OITBITOB;

c(hOopMHUPOBaHHOCTh YMEHHUH TUTAHUPOBAThH U BBIMIOIHATh XUMHUUECKUN SKCIIEPUMEHT (Pa3iioKeHHe
MEPOKCHUIA BOAOPO/Ia B MPUCYTCTBUH KaTaIl3aTopa, ONpeIeICHUE CPEIBI pACTBOPOB BEIIECTB C MTOMOIILIO
YHUBEPCAIBHOTO WHIWKATOPA, BIMSHHE Pa3IWIHBIX (DaKTOPOB HA CKOPOCTh XWMHYECKOH PEaKITUH,
peaKiui HOHHOTO 00MEHa, KAYeCTBEHHBIC PEaKIIUY Ha CyNb(ar-, KapOOHAT- ¥ XJIOPUA-aHHOHBI, Ha KATHOH
aMMOHWUS, PEIICHNE dKCTICPUMEHTAILHBIX 3a/1a4 10 TeMaM «MeTtamieh»y u «HemeTamisny) B COOTBETCTBHH
C MpaBWJIaMHU TEXHUKU 0€30MMaCHOCTH MPH OOPAICHUH C BELISCTBAMH M JJAOOPATOPHBIM 000PY/I0BaHUEM,
MIPEACTABIIATh PE3YIbTAThl XUMHUIECKOTO dKCTIEpUMEHTa B (popMe 3alicCH YpaBHEHUN COOTBETCTBYIOITUX
peakiuii 1 GOpMyJIUPOBAThH BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHUYECKM aHAJIM3MPOBATh XMMHUYECKYIO  HMH(OPMAIIHIO,
MTOJIYJaeMYI0 U3 pa3HBIX HICTOYHUKOB (CPE/ICTBa MACCOBOW KOMMYHHUKAITNH, IHTEpHET U IPYyTHX);

c¢(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh IIPaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro MOBEJACHHUS B
OBITY W TPYIOBOM NEATETHHOCTH B IIETSAX COXPAHEHHS CBOETO 3JI0POBBS M OKPYXKAIOMIEH MPUPOTHON



CpeJibl, OCO3HaBaTh OMACHOCTH BO3/EHUCTBUS Ha JKHUBBIE OPTaHU3MBI ONPEIECIEHHBIX BELIECTB, OHUMAs
cmbica nokazatens [IIK, mosicHaTs Ha mpuMepax crocoObl YMEHBIICHHUS U MIPEIOTBPALICHHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKa,;

JUTsL 00Y4YaIOIIMXCS C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SBJICHUM;

JUTSL CIICTIBIX U CNTA00BHUISAIINX 00YUAIOMINXCS: YMEHUE UCTIONIb30BATh PENbeYHO-TOUCUHYIO CUCTEMY
o0o3navyenuit JI. Bpaiins nys 3anucu XuMHUYECKUX QOpMYII.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Koau4yecTBo yacon
HaumeHoBaHMe pa3aesioB U TeM JyiekTpOHHBIE (LM (PpPOBLIE)
Ne n/m Konutpoabusie  IIpakTuyeckue
NMpoOrpamMMmsl Bcero o0pa3oBaTelibHbIE pecypchl
padoTsI padoThI
Paznen 1. TeopeTudyeckue 0OCHOBBI OPraHUYECKOH XUMMHU
IIpeamer opraHMYECKO XUMHH. http://school-collection.edu.ru/
1.1 Teopust cTpoeHUsT OPraHUIECKUX 3 bubnmoreka
coeaunenuit A. M. bytieposa ITOK https://myschool.edu.ru/
Hroro no pazaeny 3
Paspnen 2. Yriepogopoasl
https://resh.edu.ru/
http://school-
TTpesebHbIE YIIEBOIOPOE — collection.edu.ru/catalog/rubr/528b6fb1-
2.1 2 98e4-9a27-5ael-
At 2f785b646a41/?interface=themcol
OmoOIIoTEKA
LIOK https://myschool.edu.ru/
Henpe e bHbie YIiesoqopoh: http://school-collection.edu.ru/
2.2 6 1 bubnuoreka
TKCHL, TRAAHCHBL, ATKHIH LIOK https://myschool.edu.ru/
http://school-collection.edu.ru/
2.3 ApoMaTuiecKue yrieBoJ0pOIbI 2 Bubmuoreka
ITOK https://myschool.edu.ru/
https://resh.edu.ru/
94 [Ipupoanbie HCTOUHUKHU 3 1 http://school-collection.edu.ru/

YIJIEBOJIOPOJIOB M HX HepepaboTka

bubnnorexa
ITOK https://myschool.edu.ru/



http://school-collection.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/

Hroro no pazgeny

13

Paznen

3. Kucaoponcoa

CpiKalue OPpraHu4eCKue CoOeINHCHUs

https://resh.edu.ru/

3.1 C LD 3 .
HHPTBL FoeHOT http://school-collection.edu.ru/
32 Anpaerunbsl. KapOoHOBEBIE KHUCIIOTHI. . 1 https://resh.edu.ru/
' CroxxHbIe 3QUPBI http://school-collection.edu.ru/
https://resh.edu.ru/
3.3 0% 3 1 .
HICBOAR http://school-collection.edu.ru/
Hroro mo paznemy 13
Pazpnen 4. Azorcoaep:xkamue opraHudeckme coeJUHeHusI
| https://resh.edu.ru/
4.1 A LA .b .
MHHBL AMHHOKHCIOTH. bETiH 3 http://school-collection.edu.ru/
Hroro no pazaeny 3
Paspnen S. BoicokoMoJIeKy /IsIpHBIE COEAMHEHUS
| https:/resh.edu.ru/
5.1 IT .K .B 2 .
TIACTMACCRL BAYLYRH. DOTOKHA http://school-collection.edu.ru/
HUroro mo paznemy 2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5

[TPOT'PAMME



https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

INOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
KOJII/I‘-leCTBO qacoB
Ne Hcnoab3oBanue DJieKTpoHHbIEe U (pPOBLHIE
Tema ypoka KonTpoabsHsle IIpakTnyeckue
n/n Bcero oboopynoBanus Touku o0pa3oBaTebHbIE pecypchl
padoTsI padoTsI P
ocTa
IIpenmet opranndeckoit .
bea ngin o https://resh.edu.ru/subject/lesson/61
1 ’ 1 49/start/170388/ http://school-
BO3HHUKHOBCHHC, paSBI/ITI/Ie .
collection.edu.ru/
1 3HAUCHUC
Teopus crpoenust
OPTraHUYCCKHUX
’ coeaneHHﬁ A M 1 https://resh.edu.ru/
A L http://school-collection.edu.ru/
Bytneposa, €€ ocHOBHbIE
ITIOJIOXKCHUA
IIpencraBnenue o
KJIaCCU(UKAIIH
OpPraHU4YcCKuX BCIICCTB.
3 p HoMeHKIaT ma 1 https://resh.edu.ru/
yp http://school-collection.edu.ru/
(cuctemaTnueckas) u
TpI/IBI/IaJ'IBHLIe Ha3BaHUA
OpFaHI/I'-IeCKI/IX BCIICCTB
AJIKaHBIL: COCTaB U http://school-collection.edu.ru/
4 CTpOCHHE, 1 https://resh.edu.ru/subject/lesson/61
TOMOJIOTHYECKUH PsI/ 51/start/149993/
http://school-
MeTar 1 sTam collection.edu.ru/catalog/rubr/528b
- 6fb1-98e4-9a27-5ael-
5 MIPOCTEHIITIE 1

MNPpEACTABUTCIIN AJIKAHOB

2f785b646a41/?interface=themcol
Bubnuoreka
LIOK https://myschool.edu.ru/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
https://myschool.edu.ru/

AJIKeHBI: COCTaB U

http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/54

6 CTpOEHHE, CBOMCTBA 12/start/212563/
OTHUIEH U IPOIIWIEH —
7 HpOCTSﬁHIPIC bubmiorexa
ITOK https://myschool.edu.ru/
MpEACTAaBUTCIIN AJIKCHOB
http://school-
[MpakTHdeckas paboTa collection.edu.ru/catalog/rubr/528b
8 Ne 1. «ITonyuenue 6fb1-98e4-9a27-5ael-
ITHJICHA U U3YUYEHHE €T 2f785b646a41/?interface=themcol
CBOKCTB» bubmmoTeka
ITOK https://myschool.edu.ru/
Amcamuent. Byrapuen-1,3 https://resh.edu.ru/
M MeTunOyTazuen-1,3. http://school-collection.edu.ru/
9 [Homyuenue
CUHTETUYECKOI'O KayuyKa
U PE3UHBI
AJIKUHBI: COCTaB H
0COBEHHOCTH CTPOEHUS https://resh.ed_u 1/
. ’ http://school-collection.edu.ru/
10 TOMOJIOTHYECKHM Psi.
AuerusieH — npocTenmit bubsmorexa
ITOK https://myschool.edu.ru/
MNpEaACTaBUTCIIb AJIKUHOB
Beruncnenus 1o http://school-collection.edu.ru/
11 YPaBHEHUIO XUMUYECKOH Bubmmoreka
peaxkuuu LIOK https://myschool.edu.ru/
http://school-collection.edu.ru/
ApeHbl: GEH30I1 U TOTYOlI https://resh.edu.ru/subject/lesson/47
12 ) ’ 75/start/150494/
ToKCUYHOCTH ApEHOB
Bubnuoreka

ITOK https://myschool.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://myschool.edu.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
https://myschool.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://myschool.edu.ru/

I'eneTrueckast CBA3b
YTJIEBOJOPOJIOB,

http://school-collection.edu.ru/

13 bubnnoTeka
TPHHANTICKAMIIX K ITOK https://myschool.edu.ru/
Ppa3IMYHbIM KJIacCaM
IIpupoHbIE HCTOUHUKU
YTJIEBOJIOPOJIOB: http://school-
1 NPUPO/IHBII Ta3 U collection.edu.ru/catalog/rubr/528b
NONYTHBIC HEPTSIHBIC 6fb1-98e4-9a27-5ael-
rasbl, He)Th U MPOILYKTHI 2f785b646a41/?interface=themcol
e€ mepepaboTKU
IIpupoHble HCTOYHUKHU
ymeBOHOpVOﬂOB' http://school-collection.edu.ru/
15 Hflfiiif?llj:@r:jHile https://resh.edu.ru/subject/lesson/61
Y 48/start/170461/
ra3bl, HeTh U MPOAYKTHI
e€ mepepaboTKU
http://school-collection.edu.ru/
16 KOHTPOJIbHAs paboTa 1o Enbimorexa
paszeny «YIIeB0A0pObD LIOK https://myschool.edu.ru/
IIpenenbHbie
OAHOATOMHBIC CIIMPTHI:
MCTAHOJI U 3TAHOJI.
BOILOpO,I[HaSI CBA3b. HOYTGYK ¢ .
PC 1 «lomsmue o POrpaMMOit http://school—colIect_lon.edu.ru/
17 T ye— «Haynao», JlaTunk https://resh.edu.ru/subject/lesson/47
TeMIIepaTypbl 69/start/150550/
CTHPT, KAk IPORYKT [UIATHHOBBIH.
TUAPOJIHU3HOIO
MMpou3BOJACTBA B
ApXaHTenbCKOH 00macTmy.
MHOT0aTOMHBIE CITUPTHI: http://school-collection.edu.ru/
18 STUJICHTJIUKOJIb U bubmnoTeka

[IMLEPUH

ITOK https://myschool.edu.ru/



http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
http://school-collection.edu.ru/
https://myschool.edu.ru/

®DeHOo: CTpOCHHUE
MOJICKYJIBI, (pr3uueckue u

http://school-collection.edu.ru/

19 CMIeCKIe cBOHCTRa https://resh.edu.ru/subject/lesson/57
’ 27/start/150577/
NpUMEHEHHUE
Anberuast: .
20 (popMaTBACTTLA I https://resh.edu.ru/subject/lesson/47
PATIBACTIA 76/start/150604/
aneTanpAerua. ALleTOH
OIHOOCHOBHBIC HoyTtbyk ¢ http://school-
21 npe/ieNbHbIe KapOOHOBBIE pOrpaMMOoit collection.edu.ru/catalog/rubr/528b
KHCIIOTBI: MypaBbUHAS U «Haymnab», natank pH, 6fb1-98e4-9a27-5ael-
yKCyCHasl USB-kabeib. 2f785b646a41/?interface=themcol
Hoyt0yxk ¢
porpaMmoit
«Hayma6y, matunk pH,
USB-kabenb, JlaTunk
[IpakTndaeckas padora .
29 Ne 2. «CpoficTsa pactBopa ONTUYECKON bubnmoreka
- . IIOTHOCTH HOK https://myschool.edu.ru/
YKCYCHOU KHCIIOTBI»
(KomopUMETp), KIOBETA
JUISL TATYHAKA
ONTHUYECKOUN
TUIOTHOCTH.
CreaprHOBast U OJICHHOBAs
23 KUCIIOTBI, KaK bubnmnoreka
MPE/ICTABUTEIH BBICIIIHX LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
Mpu1a Kak CoJI BBICHIHX
24 KapOOHOBHBIX KHUCIIOT, X bubmmorexa
P . ’ IIOK https://myschool.edu.ru/
MoIOIIIee eHCTBUE
CrnoxHble d3QUPBI Kak Euorexa
25 MIPOU3BOIHbBIE

KapOOHOBBIX KHCIIOT.

LIOK https://myschool.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
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https://myschool.edu.ru/
https://myschool.edu.ru/

I'maponu3 cnoXHbBIX
3¢upoB

Kupsl: rugponus,

26 MIpUMEHEHHUE, 1 bubmmoTeka
OuoJoruyeckas poib LIOK https://myschool.edu.ru/
JKUPOB
Hoytbyxk ¢
YraeBojsl: cocTas, MporpamMmon
KJTacCU(HUKaIIHS. «Hayna6y, Jlarunk
27 Bamiﬁm;le 1 TeyMnepafypH bubmorexa
. IIOK https://myschool.edu.ru/
MIPEACTaBUTEIN: TIIFOK03a, IJIATHHOBBIN, JlaTunk
¢bpykTo3a, caxaposa TEeMIEPaTyPhI
TEPMOMAPHBII.
Kpaxman u nemitonosa kak
MIPUPOJTHBIC TIOJTUMEPBI
PC 2 «OcHoBHBIE
MIPOIIECCHI BBIZCICHUS https://infourok.ru/interneturok-
28 HEJUTFONIO3bI U3 1 krahmal-i-cellyuloza-iskusstvennie-
JIPEBECUHBIL: CYJIb(UTHAS 1 volokna-3073189.html
cyib(haTHas Bapka.
[To6ouHbIE TPOTYKTHI
BapKu (JINTHUHBI)».
KonTponbHas pabora no
azfen
29 «Kcholf)oufo;[meamHe 1 bubmorexa
ITOK https://myschool.edu.ru/
OpraHMYECKUE
COCIIMHEHUS
30 AMUHBI: METHJIAMHUH U 1 bubnuoreka
AHWJINH LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTBI KaK bubnuoreka

31 1
am(poTepHbIe

ITOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://infourok.ru/interneturok-krahmal-i-cellyuloza-iskusstvennie-volokna-3073189.html
https://infourok.ru/interneturok-krahmal-i-cellyuloza-iskusstvennie-volokna-3073189.html
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OpraHuYecKue
COCIMHEHMS, UX
OHOJIOTHYECKOE 3HAUCHUE.
IlenTuael

32

33

benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE
COEIMHEHUS

ITA xoHTpoOsBEHAS paboTa

bubnnoreka
ITOK https://myschool.edu.ru/

bubnnoreka
ITOK https://myschool.edu.ru/

34

OcCHOBHBIE HOHATHS
XUMHH
BBICOKOMOJIEKYJISIPHBIX
coequHeHnit OCHOBHEIC
METOJIBI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHmi. [1nacTMaccsl,
Kay4yKH, BOJIOKHA.
PC 3 «llepcniekTuBBI
MTPOM3BOJICTBA B
ApxaHrenbckoil obnacTu
(TIex mIacTMacc)y.

OBLIEE KOJIMYECTBO HACOB

I10 ITPOI'PAMME

34

bubnmoreka
ITOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

Brenute _ Breauremannsiehttp://www.chemnet.ru ["azeta «Xumus» u cait s yautens «51
Uy Ha YPOK XUMHH»

http://him.1september.ru Equnas xomekius LIOP: [IpenMerHast KommeKmust « XUMHsI
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIC SKCTIEPUMEHTBI:
xumust. Komuteknust Poccuiickoro o6meo0pa3oBaTesisHOTO opTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onmuMuana NKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHBIA y4eOHUK JJIST CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJIECKTPOHHBIA YIEOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIeIK: XUMUSI

http://www.chemistry.ru JlucraniimonHas oJMMITHAA 10 XUMHUH: TEJIEKOMMYHUKAIHOHHBIN
00pa3oBaTeNbHBINA MPOEKT





