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PA3JIEJI 1. TIOACHUTEJIbBHASA 3AITMCKA

Pabouas mporpamma yuebHoro mpeamera xumus mains 10-11 kmaccoB siBisieTcs
yacThi0 OCHOBHOUM 00pa3oBaTebHOM MPOTpaMMbl CPEAHETO OOIIEro OO0pa3oBaHUS U
COCTaBJICHA Ha OCHOBE CIIEAYIOIIMX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:
®denepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOrO CTaHAAapTa CpPEAHEro oOIero
oOpaszoBanusi, yTBepxkAeHHOro IIpukazom MuHnucrepcTBa 0O0pa3oBaHUSI U HAYKH
Poccuiickoit @eneparuu ot 31 mas 2021 roga Ne 287 (3apeructpupoBano MIOP® or
05.06.2021, peructpaunonnslii Ne 64101) "OG6 yrBepxknaeHun (deaepaabHOTO
rOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOrO 00IIero oopas3oBaHus" ¢
n3MeHeHusiMu ot 18 uronst 2022 rona [pukaz Ne 568.

OenepanbHOi  00pa30BaTEIBHON MTpOrpaMMBl  OCHOBHOTO 001iero oOpa3oBaHus,
yTBepxkaeHa npukazom Munucrtepctsa [Ipocsemenus ot 18 mas 2023 roma Ne 370
®enepanbHoro 3akoHa oT 29 nexabps 2012 roma Ne 273-03 «OO6 oOpazoBaHuu B
Poccutickoit @enepamum» (ct. 17, 19, 26, 27, 28, 29, 34, 41, 42, 43,44, 45, 46, 48, 54, 58,
66, 87).

Pabouass  npoepamma  obecneuena  yueOnuxamu, yYyeOHLIMU — NOCOOUAMU,
BKIIIOYEHHbIMU 8 (hedepanbHblll nepeveHb Y4eOHUKO8, PeKOMeHO08aHnHbiX MunobpHayKu
P® x ucnonvzosanuio.

Mecto mpeameTra B yueOHOM IUTaHE: B MpOorpamMMme OTBOAUTCS 68 4acoB Ha U3YYCHHE
XUMHUH, KOTOpBIE paclpeieiieHbl ciemyrommmM obpazoM: 10 kmacc — 34 daca, | yac B
Heaento; 11 knacc — 34 yacos, 1 yaca B HEEIIIO.

OBIIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA "XUMUA"

[Iporpamma 1O XUMHH Ha YpPOBHE CpPEIHEr0 oOO0IIero o0pa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit deneparmy, TpeOoBaHUN K pe3ylibTaTaM OCBOCHHS
dbenepanpbHOli  00pa3oBaTEeIbHOW MPOTPaMMBI CpeaHEro oO0Iero oOpa3oBaHMUs
(®OIT  COO), mpencraBieHHblx B  DeaepalbHOM  TOCYIAPCTBEHHOM
oOpazoBatenbHOM ctrafgapre COQO, c¢ yuérom Konuenuuu mnpenomgaBaHus
ydueOHOro mpeamera «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanuy, peaqu3ylOUIMX OCHOBHBIE O0pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TMojoxeHni «Crparerum pas3BuTHs BocnuTaHus B Poccuiickoit
@enepanuu Ha nepuop 1o 2025 roga» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY TIOJIXOIOB K pa3pabOTKe MpOTrpamMMbl MO XUMHH, K OIMpPEICTICHUIO
oO1ielt cTpareruy 00ydeHus, BOCIUTAHUS U PA3BUTUS OOYJAIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» g 10—11 kimaccoB Ha 0a30BOM YpPOBHE COCTABUIIH
koHuentyanbHbie nojoxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,



COZIEp)KaHUSI, PE3yIbTaTOB OOyYEeHHS W TpeOOBAaHWN K YPOBHIO ITOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01reo0pa3oBaTeibHOW  OpraHU3allid, SIBISIETCS. HEOTHEMJIEMOWM 4YacThlo HX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM OSTaloM peanu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYITUX
[EJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHusA. OTH IEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MIPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYPHI
YeJIOBEKa, a TAK)Ke IKOJIOTMYEeCKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
U NpUpojHOil cpene. Peanusyercss xuMuueckoe oOpa3zoBaHUE OOydarolmuxcs Ha
YpOBHE CpelHero oOmero o0Opa3oBaHUsl CpeICTBaMH Y4e€OHOTo MpeaMmeTa
«XuMHA», COAEPKAHUE W TOCTPOSHUE KOTOPOTO OMpEIeeHBI B MPOrpaMMe II0
XUMUH C yIETOM CeUUKN HayKd XUMUH, €€ 3HAYCHUS B TIO3HAHUY TIPUPOJIBI U B
MaTepHUAJIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHLUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbI CpPEIHEero  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyio poiib B
COBPEMEHHOW NUBHWJIM3AIMU, B CO3JaHUHM HOBOM 0a3bl MaTepUajbHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJ B (POPMHUPOBAHHUE PAIMOHATHLHOTO HAYYHOTO MBIIICHHS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAarOUIEM MHpPE KaK O €IUHCTBE
MPUPOABI W YEJIOBEKa, KOTOpoe (OPMHUPYETCs B XMMHUU Ha OCHOBE TIOHHMAHWSI
BEIICCTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aWMOCBS3H MEXKIY
CTPOCHUEM BEIIECTB, NX CBONCTBAMHU U BOZMOXKHBIMU 00JIaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C JIPYTUMHU €CTECTBEHHBIMU HayKaMU, XUMHs CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYphI, HEOOXOIMMBIM YCIOBUEM YCIICIITHOTO
TpyZla U JKU3HU Kaxjoro ujeHa oOmectBa. CoBpeMEHHas XHUMHs Kak Hayka
co3ujarelibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBicHa Ha PEIICHHE
I100adbHBIX MPOOJEM YCTOWYMBOTO PA3BUTHsI YEIOBEYECTBA — CHIPHEBOM,
DHEPTETUUYCCKOM, MMUIIEBOH, IKOJIOTHICCKOW OE30ITaCHOCTH M OXPAHBI 37J0POBBI.

B coorBercTBUM ¢ OOMMMH NEISIMH W TPUHIMIIAMH CPEIHETO OOIIEro
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
W3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIBTYPHYIO MOATOTOBKY
OoOyJaromuxcsi, HEOOXOMMMYI0 UM JJIA BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPHUEHTHUPOB, YCIICITHOTO BKJIIOYCHUS B JKHU3HB COINMYMa, NPOAOKCHHS
o0pa30oBaHUs B Pa3IMIHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHCH.

CocrapisiomumMu  npeaMera  «XUMUs» SBISIOTCS  0a30Bble  KypChl —
«Oprannveckas xumus» u «OOmas W HEOpraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0Q30BOM HAyKH: CHUCTEMa



3HAHWH TI0 HEOPTAaHUYECKON XMMHH (C BKIIOYCHUEM 3HAHWM W3 OOIIeH XUMHH) U
opraHnyeckod xumuu. @OpMHUPOBAHHUE NAHHOW CUCTEMBI 3HAHUW MPU HU3YyUYECHHUU
npenMera o0ecrneyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro MHOrooOpas3us
BEIIECTB Ha OCHOBE OOIIUX MOHATU, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckass xumusi» u «OO0mas u
HEOpraHWYecKass XUMUs» CPOpPMUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOI0 TOJIXOJa K M3y4YEeHHUIO ydeOHOro Marepuasa H 0OyclIOBIEHa
UCTOPUYECKHM  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HA  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypc€ OPraHMYECKONM XHUMHHM BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOPUHM CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPEOXHUMHYECKHUX M DIECKTPOHHBIX
MpEeACTaBICHU O CTpOoeHHM BemlecTB. CBefeHUs 00 H3ydyaeMblX B Kypce
BELIECTBAX JAIOTCA B PA3BUTUU — OT YIIIEBOAOPOJOB JO CIOKHBIX OMOIOTMYECKU
aKTHBHBIX COEAWHEHWH. B Kypce OpraHM4YecKod XHMHUHU TOJYyYarOT Ppa3BUTHE
c(hopMUpOBaHHbBIE HA YPOBHE OCHOBHOIO 0O0IIIEro 00pa3oBaHUs MEPBOHAYAILHBIE
MPENICTABIICHUSA O XUMUYECKON CBSI3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINU.

[lon HOBBIM YyIIIOM 3peHUs B TpeaMere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpHUBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
TEOPETHUYECKUN Marepual U (aKTOJIOTMYECKUME CBEIEHUS O BEIIEeCTBaX U
XUMHUUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUSD» OOYyYaIOIIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYCHUE
NEPUOINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTMYECKUX TMO3ULINH,
IyO’)ke TOHSATh MCTOPHYECKOE W3MEeHeHue (QyHKIUA OSTOro 3akoHa — OT
0000111ar0111eH 10 OOBICHSIONIEH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWM O BOKHEWIIIMX BEIIECTBAX, X COCTABE, CTPOCHUH,
CBOMCTBaX M TMPUMEHEHUH, a TAKXKE O XMUMHUYECKUX PEaAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX IPOTEKaHus JomnonHsercas B Kypcax 10 um 11 kmaccos
AIIEMEHTAMH COJICPKAHUS, HUMEIOIMIUMHU KYJIbTYPOJOTHUYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHWIO B3aUMOCBS3M XHUMHUU C
JPYTMMH HayKaMH, PAacKpbIBAlOT €€ POJib B IO3HABATEIIbHOW M MPaKTUYECKOU
JESITEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKCHHS K IPOLECCY
TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTUUECKUX MPHIOKCHUM XHUMHH, TOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npobjeMax, CBSI3aHHBIX C XHMHEH, KPUTUUECKH OCMBICIMBATh WH(OpMaNUi0 u
NPUMEHAThL €€ Il TIONMOJIHCHUS 3HAHUW, pelIeHUus WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTATLHBIX UCCIIEAOBATEIBLCKUX 3a/1a4. B 1emom copepskanvue yaeOHOTO
npeamera «XHUMHUS» ~ JAHHOTO  YPOBHS  WU3YYEHHsS] OPHEHTUPOBAHO  Ha



dbopmMupoBaHue y 00ydyarolUXCd MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHHUS
bunocodckux uaeH, TakUX Kak: MarepuajbHOE EAUHCTBO HEOPraHMYECKOro H
OpraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOEHUEM, I[I03HABAEMOCTb IIPUPOJHBIX SBICHUW MYTEM OJKCIIEPUMEHTAa U
pelieHusT TMPOTUBOPEUMA MEXKIy HOBBIMH (akKTaMd U TEOPETUYECKUMU
IPEANOCHUIKAMH, OCO3HAHHE POJIM XMMHUH B PEUICHUH HKOJIOTHYECKUX Mpodiem, a
Takke MpobIeM cOepeKeHUs] SIHEPTETUUECKUX PECYPCOB, CHIPBS, CO3aHMUS HOBBIX
TEXHOJIOTUM U MATEPHUAJIOB.

B nmane pemeHus 3agad  BOCHUTAHMS, PA3BUTHUS W COLHUAIM3ALUAU
OOyYaloluXcsl TMPUHATBIE MPOTPAaMMON MO XUMHHM TOJXOAbl K OIpPEAeNICHUIO
COJEp’KaHMsI U TOCTPOCHHUS TpeaMeTa mpeaycMarpuBaroT  (HOPMHPOBAHUE
YHUBEPCAIbHBIX yUYEOHBIX JEHCTBUI, UMEIOIINX 0a30BO€ 3HAYEHUE ISl pa3JIMYHBIX
BUJIOB [ICATECIILHOCTU: pEIIeHUus mpobjeM, IOUCKa, aHaliu3a U 00pabdoTKu
uH(poOpMalK, HEOOXOAMMBIX JJIi NPUOOPETEHHsS OIbITa MPAKTHYECKOW U
UCCJIEI0OBAaTENIbCKOM JIEATENIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mnpakrtuke mnpenogaBaHMS XUMHM KaK Ha YpOBHE OCHOBHOIO OOIIETO
0o0pa30BaHus, TaK U HA YPOBHE CpeHEro oOLero oopa3oBaHus, pu ONpeaeIeHUH
COJEPIKATEIBHOM XapaKTEPUCTUKU LENe H3ydyeHUs MpeaMeTa HanpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJAMIIMOHHO NPHU3HAETCA (HOPMHUPOBAHHME OCHOB
XUMHUYECKON HAyKHM KaK OOJacCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJabTyphl. C
METOAMYECKOM TOYKHA 3PEHUS TAKOM MOIXOJ K OINPENCIICHUIO LEJIEN HU3y4YeHUs
IIpEIMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

HEJIN U3YUYEHUS YYEBHOI'O KYPCA

ComracHO MaHHOM TOYKE 3pPEHUS] MIABHBIMHU IEISIMU HM3YYEHHUs MPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisitOTCSA:

e (GopMHUpOBAaHME CHUCTEMBbl XMMHUYECKHUX 3HAHUW Kak  BakHeHIen
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, B OCHOBE KOTOPOWU
JIeKaT KIFOYEBbIE TOHSTHS, (yHIaMEHTaIbHbIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M IOHHMMAHUE CYIIHOCTH JIOCTYITHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opMHUpPOBAHUE W PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB W XHUMHUYECKUX PEaKIHi, HEOOXOMUMBIX ISl MPUOOpeTeHUs



YMEHHUI OpPUEHTHPOBATHCA B MHUPE BEIIECTB U XMMHYECKHUX SIBICHUH,
UMEIOLINX MECTO B IIPUPOJIE, B MPAKTUYECKON U TIOBCETHEBHOM KU3HU;

® pa3BUTUE YMEHUU U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIONECHHUEM  TpaBUII
0€301acHOro 0OpaIlleHHs C BEIECTBAMU.

B npenogaBanny XuMuM OTAAETCA MPEANOYTEHUE MPAKTUIECKONH KOMITIOHEHTE
colepkaHusl OOy4eHMs, OpPHEHTUPOBAHHOM Ha TOATOTOBKY BBITYCKHHUKA
0011e00pa30BaTeNIbHON  OpraHM3aliy, BIAACIONIETO HE HAOOpOM 3HaHUM, a
(YHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHMSIMH aKTHBHOIO
NOJYyYEHUs] 3HAHUM W TNPUMEHEHUS MX B peajlbHOM JKU3HM U1 DPELICHUS
MPAKTHYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM Tpu H3YYEHUH TpEAMETa «XUMHUS» JOMUHHUPYIOIIEEe
3Ha4YC€HHE IPUOOPETAIOT TaKUE IeNU U 33/1a4H, KaK:

amanTanusi oOydJaromuxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(GopMuUpOBaHHE  HUHTEIUIEKTYaJbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO T'PAMOTHBIX
pelIeHni B KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEILIECTBAMU U MX
IPUMEHEHHUEM;

dbopmupoBaHue 'y OOydarONIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMITETEHIINI), HMMEIOIUX YHUBEPCATbHOE 3HAYCHHE /JS Pa3jMYHBIX BHJIOB
NEeATEIbHOCTH: pelIeHUsl NpoodieM, MOUcKa, aHaau3a U 00paboTku MHGOpPMALINH,
HEOOXOAUMBIX Uil TPUOOpPETEeHUs] ONbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
Ba)XHOE MECTO B T[IO3HAaHWM XHMMHH, a TaKXKe JUII OLUEHKU C MO3UIMM
HKOJIOTMUECKOM 0e30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XHUMHUYECKUX
MPOIIECCOB HAa OPTraHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKUX
crocoOHOCTEN 00yUYarOIIMXCS: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIAMH, UCIIOIH30BaTh
COBpEeMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTHH AJIs MOMCKA U aHaju3a y4eOHOU u
HAy4HO-TIONMYJISIPHON MH(POPMALIUK XUMHUYECKOTO COJEPKaHUS;

(dbopMupoBaHUE U pa3BUTUE y OOYUAIOIIUXCSI ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIICHNSI, HA0IIOAATENHPHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOAWMBI, B YaCTHOCTH, MPH IUIAHUPOBAHUH M TPOBEACHUH XUMHUYECKOTO
IKCTICPUMEHTA;

BOCIIUTaHWE y oOOydaromuxcs YOSKIEHHOCTH B  TYMaHHCTUYECKOW
HaNpaBJIeHHOCTH XUMHUHU, €€ BaKHOM pOJM B pELIEHUH IIO0AIbHBIX MpoOiIeM
paloHaIbHOIO MPUPOIONONB30BAHUS, TOTIOJHEHNS SHEPTETUUECKUX PECYpCOB U
COXpaHEHUs] TPUPOIAHOIO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OEpeXHOTO



OTHOILICHUSI K TPUPOAE U CBOEMY 3J0POBbIO, a TakXe MPUOOPETEHHUS OIbITa
WCTIOJIB30BAHMS TOMYYCHHBIX 3HAHWW N7 TPUHATHS TPAMOTHBIX pEIICHWA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHSIMH.

B ydeOHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XUMUS
0a30BOro ypOBHsI BXOJUT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAyYHBIE
PEIMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUU, Ha 0a30BOM YpPOBHE
cpenHero obdiiero odpazoBaHusi, coctaisieT 68 yacoB: B 10 kmacce — 34 yaca (1
yac B Hedemwo), B 11 xmacce — 34 wyaca (1 4ac B Hememo).



PA3JIEJI 2. TINTAHUPYEMBIE PE3VJIBTATBI
OCBOEHMS ITPOI'PAMMBI 110 XUMHUHU

2.1 JUIHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
OOy4alolUMHCS TMPOrpaMM CpeaHEro oO0uiero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeMETHbIM M TpeAMETHbIM). HayuHo-MeToanmdeckoil OCHOBOW st
pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUs SABIACTCS CHCTEMHO-IEATSILHOCTHBINA MTOIXO.

B cooTBEeTCTBUM € CHCTEMHO-IIEATENLHOCTHBIM IMOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BBIACIICHBI CIEIYIONINE COCTABIISIONIHE:

®0CO3HaHUE OOYYAIOIIMMUCST POCCUMCKONW TI'PaKIAHCKOM HIACHTHYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/ICTICHHUIO;

HaJIMyue MOTUBAILIMH K 00YYEHUIO;

e [[CJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUN JTUYHOCTU HAa OCHOBE
KJTFOYEBBIX IEHHOCTEN U UCTOPUYECKUX TPAJAUIIHMI 0a30BOM HAYKH XUMUU;
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBaTbCS B  CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPUCYIIMMHU IIEJIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJIMyue MPaBOCO3HAHUS HKOJIOTMYECKON KYIbTYPhl U CIIOCOOHOCTHU CTaBUTH 1ETHU
U CTPOUTH KU3HEHHBIE TUIAHBI.
JInyHOCTHBIE PE3YyNbTAaThl OCBOEHUS MpeIMETa «XUMHUS» JOCTUTAIOTCS B €[IMHCTBE
y4eOHOM M BOCIIMTATEIHHOM JACSTEIHHOCTH B COOTBETCTBUU C TYMaHUCTHUECKUMU,
COIIMOKYJBTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH W  HJeajaMu
POCCHUICKOTO TPa)KJAaHCKOTO OOIIECTBa, MPUHSATHIMA B OOIIECTBE HOpPMaMH U
MpaBWJIaMH  TOBEJICHMS, CIOCOOCTBYIOIIMMHU  MpoliecCaM  CaMOIIO3HaHUS,
CaMOPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUYarOITUXCSI.
JIluyHOCTHBIE  pE3yNbTaThl  OCBOCHUS  NpeaMera  «XUMHUS»  OTPakaroT
c(hOPMHPOBAHHOCTh OTbBITA I[TO3HABATEIBLHOM M TMPAKTHUECKON JCSITEIBHOCTH
00y4YaromuXCcs MO pean3aluy TPUHATHIX B OOIIECTBE 1IEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpasKaIaHCKOr0 BOCIIUTAHUS

OCO3HaHMS  OOyYarOIIMMUCS  CBOMX  KOHCTUTYLIMOHHBIX TIpaB U
00s13aHHOCTEM, YBOKCHHS K 3aKOHY U MPABOIIOPSIKY;

MpEACTaBICHUS O COLMAIBHBIX HOPMAaxX M TMpaBUiIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOW MAESATEIbHOCTH MPHU CO3[AAHUU
y4eOHBIX MPOEKTOB, PEUICHUU Y4YEOHBIX U MO3HABATEIbHBIX 3a7a4, BHITOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HAMEpPEHHUS, JIOTHKY WU
apryMEHTBHI JPYTHUX MIPU aHAIM3E PA3TMIHBIX BHIOB yI€OHOH IESITEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS

[IECHHOCTHOTO OTHONIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACIIEIUIO
OTE€YECCTBEHHOM XMMMUHU;

YBaXEHHUSI K MPOIECCY TBOPYECTBA B 0O0JACTH TEOPUM M MPAKTHUYECKOIO
MIPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKU €CTh PE3YJIbTar
JUIMTENIbHBIX ~ HAOMIONEHHM, KPOMOTIMBBIX JKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYZla YYEHBIX U MPAKTUKOB;

WHTEpeca W TO03HABATEJIbHBIX MOTHBOB B TOJYYEHHUHU U TMOCIEIYIOIIEM
aHanau3e UHPOPMAIIMHU O TIEPEAOBBIX JOCTHXKCHUSX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMW, CBS3aHHBIC C XUMUYECKUMH SIBICHUSMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEICHUE M MOCTYNKH CBOMX TOBapHIECH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCJEICTBUN 3THUX
MOCTYIKOB;

4) GpopMHUpPOBaHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUSl IIEHHOCTEW 370pOBOro M 0Oe3omacHOoro oOpa3za >KHU3HH,
HEO0OXOIMMOCTHA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOmrofieHUss TpaBuil 0e30macHOro oOpalieHus C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM )KU3HH U B TPYIOBOM JAEATEIBHOCTH;

MOHMMAaHHS [IEHHOCTH TMPaBWUJI HWHIMWBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOTr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3[I0POBBIO U )KU3HU JIIONIEH;
OCO3HAHUS TOCTEACTBUI W HENPUSATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHUSs);

S) Tpy10BOI0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCJIeI0BAaTEIhCKON
NEeSATEIbHOCTH, OOUIECTBEHHO IOJIE3HOM, TBOPYECKOM MW APYyrHX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHUU MPAKTHUUECKUX 3aaad
COI[MAJIbHOM HAIMPaBJIEHHOCTH (B paMKaxX CBOErO KJIacca, IIKOJIbI);



UHTEepeca K MPaKTUIECKOMY M3YUEHHIO MpodeccHii pa3iuyHOro poaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUMN IO XUMHH;

YBAXKEHUS K TPYLY, JIOASIM TPYAA U pe3ylnbTaraM TPYIOBOW NEATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHJIMBHUIyaIbHOU TPAEKTOPUH 00pa30BaHuUs,
Oymymieit mpodeccuu U peanu3anui COOCTBEHHBIX KU3HCHHBIX IIAHOB C YIETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMUMHUHU, UHTEPECOB U MOTPEOHOCTEHN
00111eCTBA;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHUS

HKOJIOTUYECKH 11€JIECOO00Pa3HOTO OTHOIICHUSI K MPHUPONE, KaK HUCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

NOHUMAaHUsl T00ATILHOTO XapaKTepa SKOJIOTMYECKUX MpoOsieM, BIHUSHUS
HPKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON M COMATBHOM CPE/IbI;
OCO3HAaHUSI HEOOXOJMMOCTH HCIIOIb30BAHUS JOCTUXKCHUM XUMUU JJI1 PEIICHUS
BOIIPOCOB PAllMOHAIBHOIO MTPUPOIOIOJIb30BAHMS;

AKTUBHOTO HENPUATUS JEUCTBUN, NPUHOCAIIUX BPEed OKpYKarouen
MPUPOTHON Cpefie, YMEHHUSI MPOTHO3UPOBATh HEOIATrONPHUSATHBIE SKOJIOTHUUYECKUE
MOCJEACTBUS NPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILATH HX;

HaJIMYusl Pa3BUTOrO KOJOTHUUECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYPHI,
OIbITa NEeSATENbHOCTH AKOJIOTUYECKON HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCSI UMM B TIO03HABATEJIbHOW, KOMMYHHKATUBHOW M COIMAJILHOU
MPAaKTUKE, CIOCOOHOCTM U YMEHHMSI aKTUBHO MPOTHUBOCTOSTH HUJICOJOTHUU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKY;

MOHUMaHUS CHeUPUKN XUMUM KaK HayKd, OCO3HaHHMS €€ pOJau B
(GOpMHUpPOBAaHUU PALMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JAHUU IIEJIOCTHOTO
MPE/ICTAaBICHUS 00 OKPYXKAIOIIEM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHUU MpOOJeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCO0OM 3HAYUMOCTM XHMMUM IS  COBPEMEHHOU
UMBWIN3ALMK: B €€ T'yMaHUCTHUYECKON HaNpaBICHHOCTH W Ba)XXHOW poOJIU B
CO3/IaHUH HOBOW 0a3bl MaTepUAIbHON KYJIBTYPhI, PEIICHUH TI00ATBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPIETUYECKOM, MMULLIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIULIMHBI, 00E€CIEUEHUN YCIOBUUN
YCHEIIHOTO TpyJa M SKOJOTMYECKM KOM(OPTHOW KHU3HU KaXJOro 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IIOHMMAHHUSl CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIh3yEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIL30BaTh



MOJTyyaeMble 3HAHUS I aHAJIM3a U OObSICHEHHUS SIBICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOASIIUX B HEM M3MEHEHUH, YMEHHUs JenaTh 000CHOBAaHHBIE 3aKIIOYCHUS
HAa OCHOBE HAayyHBIX ()AaKTOB M MMEIOUIMXCA JaHHBIX C LEIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIBHO HCIIONb30BaTh XHMHYECKHWE 3HAHUS IS
perieHus MpoOieM B pealbHBIX )KU3HEHHBIX CUTYAIIHIX;
MHTEpECa K MO3HAHUIO U UCCIIEOBATEIbCKOM IESITENIbHOCTH;
TOTOBHOCTM M CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHUI0, K AKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HaHUN MO XHUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTAMH;
UHTEpeca K OCOOCHHOCTAM Tpyda B Pa3IMUHBIX cdepax mnpodeccuoHaibHOU
NEeATEIbHOCTH.

2.2 METAITIPE/IMETHBIE PE3YJIBTATHI

MertanpeaMeTHbie pe3yyibTaTbl OCBOCHUS YUEOHOTO npeaMera «XuMus» Ha
YPOBHE CpEeIHEro 00I1ero 00pa3oBaHus BKIIOUAOT:

3HAYUMBIE  JIJIA dbopMUPOBaHUS  MHPOBO33PECHUS 00y4Jaronuxcs
MEXKIMCIHUIUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHAYYHbIC TTOHATHUS, OTPaKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa U CHEUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, YHEPTUs, SIBJICHUE,
MpoIlece, CUCTeMa, HAyYHbIM (paKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIeA0BaHUE, HAOMIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCaIbHBbIC y4ueOHBIC ACHCTBHS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIE,
pETYIATUBHBIC), o0ecreynBaroue dbopmupoBaHue (byHKITMOHATBHOU
I'PAMOTHOCTH M COIMATbHON KOMIICTECHIIUHA O00Y4arOIINXCS,

CIT0COOHOCTH 00y4Jaronuxcs HCIIOJIB30BATh OCBOCHHEIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECCKIE 3HAHUS M YHUBEPCAJIbHBIC yueOHbIC
JICVCTBHS B MIO3HABATEILHON U COLIMATILHON MPAKTHKE.

MertarnpeaMeTHbie pe3yabTaThl OTpa)aroT OBJAJCHUE YHUBEpPCATbHBIMU
y4eOHBIMH  TIO3HABaTCIBHBIMH, KOMMYHUKATHUBHBIMH W PETYIATHBHBIMU
JICCTBUSIMU.

OBJiajieHMe YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMU A€ CTBUSIMM:

1) 6a3oBble JJOrHYeCKHeE e CTBUSI:

CaMOCTOSITeNIbHO  (OPMYIHPOBaTh W aKTyaJU3UupoOBaTh  MpoOsIemy,
BCECTOPOHHE €€ pacCMaTpuBarh;

OMPENENATh LEIU JeATCIbHOCTH, 3ajJaBas MmapameTpbl U KPUTEPUH HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEILHOCTH C MOCTABICHHBIMU LIEJISAMU;

HCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEepPHbIE MPU3HAKUA MOHSITUN W yCTAaHABJIMBATh UX B3aUMOCBS3b,



WCITIOJIb30BaTh COOTBETCTBYIOIINE TIOHSTHS JJII OOBSICHEHUS OTICTBHBIX (PAKTOB U
SIBIICHUM;

BBIOMpAaTh OCHOBAaHUS W KPUTEpUU JJs1 KilacCU(pUKAIMK BEUIECTB U
XUMUYECKUX PEaKIIHil;

YCTaHABIMBATh TMPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, I€TyKTUBHBIE, [0 aHAJIOTUH),
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUMSI B pPacCMATPUBAEMBIX SIBJICHUSX,
(bopMyIUpOBaTh BHIBO/IBI U 3aKIIIOUEHUS;

MIPUMEHSITH B MPOLECCE MTO3HAHUS, UCIOJIB3YEMBIE B XUMHUHM CHUMBOJINYECKUE
(3HAKOBBIE)  MOJEIM, MpeoOpa3oBbIBATH  MOJECJbHBIE  TMPEACTaBICHUS  —
XUMUYECKH 3HAaK (CHMBOJ) DJEMEHTa, XUMHYeckas Qopmymna, ypaBHEHUE
XUMHUUYECKOM peakluu — TMpU PEHICHUH YYEOHBIX TI03HABATENIbHBIX W
MPAKTUUYECKUX 3ajad, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB H3YyYa€MbIX BEIIECTB M XUMHUUYECKUX
peaKuui.

2) 0a30BbIe HCCIEN0BATEIbCKHE e CTBUA:

BJIAJIETh OCHOBAMHU METOJOB HAYYHOTO IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
PEaKIINiL;

dopMynupoBaTh  LEIM WM 3aJa4d  MCCIENOBaHUSA,  HCIOJIb30BaTh
MOCTABJIEHHBIE M CAMOCTOSITENBHO CQPOPMYIMPOBAHHBIE BOINPOCHl B KAYECTBE
WHCTPYMEHTA TMO3HAHMUSI U OCHOBHI JJisi (DOPMHUPOBAHUS THIOTE3BI MO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYXICHHUI;

BJIAJETh HABBIKAMHU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYEHHUECKUX IKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOSTENIbHO NPOTHO3UPOBAaTh €ro pe3ysbTar, (popMynHpoBaTh
0000IIEHHsT W BBIBOAbl  OTHOCHUTEIBHO  JIOCTOBEPHOCTHM  PE3YJIBTAaTOB
UCCJIEI0BaHUs, COCTABIATH 000CHOBAHHBIN OTYET O MPOAEIIAHHON padoTe;

npuoOpeTarb OMBIT YYCHUYECKOW MCCIENOBATENIbCKOM W MPOEKTHOU
NESATEeTbHOCTH, TPOSBISATH CIIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOATEILHOMY
MIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a7ad, NPUMEHECHHIO Pa3IU4YHBIX
METO/IOB MMO3HAHUS.

3) pabora ¢ uHpopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HWHQPOpMaMu (Hay4dHO-
NOMYJISIpHAsl JIUTEpATypa XUMHUYECKOTO COJAEpkKaHUs, CHpPaBOYHbIE MOCOOUS,
pecypcbl HTEpHETA), aHATU3UpOBaTh WH()OPMAITMIO Pa3IMUHBIX BUIOB U (HopM
MpEACTaBICHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTD U
HEMPOTUBOPEUYUBOCTD;



dbopMyITHpOBaTh 3aPOCHl U MPUMEHSTh Pa3TUYHBIC METOABI MPU TOUCKE U
oroope wuHOpManUM, HEOOXOAUMOW IS BBINOJHEHHS Y4eOHBIX 3aja4
OTpEAEeNIEHHOTO TUTIA;

npuoOpeTarb OMNBIT MCIOJIb30BaHUSA HH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMANBHYIO  (opMy  mpencTaBICHUS
uHbopMaIu (CXeMbl, TpaduKH, TuarpaMMbl, TaOJUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BATh HAYYHBIM S3bIK B KauyeCTBE CpeICTBa HpH padore ¢
XUMUYECKOW HH(pOpMalMel: TMPUMEHATh MEXIpeaIMEeTHbIe (pu3nyeckue u
MaTeMaTH4eCKue) 3HaKU U CUMBOJIbI, (DOpPMYJIIbI, a00peBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MpPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHUE CPEICTBA
HaIJIATHOCTH.

OBiasenne yHMBepPCAIbHBIMIA KOMMYHUKATHBHBIMMY J1€/iCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI B XOA€E AUAIOra u/uiu
JIMCKYCCUM,  BBICKa3bIBaTh  ujeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TTPEIJIOKEHHOM 3a/1a4H;

BBICTYyIaTh C NPE3EHTALUEN pEe3ylbTaTOB IO3HABATEIBLHON AEATEIbHOCTH,
MOJIYYEHHBIX ~ CaMOCTOSITEJIbHO HJIA COBMECTHO CO CBEPCTHUKAMH IpU
BBITIOJITHEHUM ~ XMUMHYECKOTO  OKCIEPUMEHTa, MpaKkTUYeCKol paboThl MO
MCCJIEIOBAaHUIO CBOMCTB M3y4YaeMBbIX BEILECTB, pealn3aluy y4eOHOro MpoeKTa U
dbopMynMpoBaTh BBIBOJBI MO pe3yJibTaTaM IMPOBEIEHHBIX HCCIEIOBAHUN MyTEM
COIIACOBaHUs MO3UIUHN B X07Ie 00CYXICHUS U 0OMEHA MHCHUSIMU.

OBiajieHne yHMBEPCAJIbHBIMY PEryJATHBHBIMH JeHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh WU OCYIIECTBISATH CBOKO IMO3HABATEIBbHYIO
JEATEeIIbHOCTh, OMNpeAensiss €€ LeNu U 3aJa4d, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOIMMOCTA KOPPEKTUPOBATh TMpEUIaraéMblii  alroOpuT™M JEHCTBUN TPHU
BBITIOJITHEHUM Y4YE€OHBIX M MCCJIENOBATEIbCKUX 3aj]ad, BbIOMpaTh HauOosiee
3(p(EKTUBHBIN €MOCOO HMX pEIIeHHUs C Yy4ETOM MOJIYYEHUsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH Ha OCHOBE CaMOaHaIn3a
U CaMOOLICHKH.

2.3 HPEAMETHBIE PE3YJIBTATbBI
10 KVIACC

[IpeameTHble pe3ynbTarbl OCBOEHUSI Kypca «Opranudeckass XuUMHS»
OTPaXKaroT:



c(hOPMHPOBAHHOCTh TPEACTABICHHA O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBCHHO-HAyYHOM KapTUHBl MHUpA, POJM XUMHUHM B TIO3HAHUU SBICHUMI
npupoabl, B  (QOPMHUPOBAHMU MBIIUIEHUS M KYIBTypbl JIMYHOCTH, €&
(GYHKIIMOHANBHOW TIPAMOTHOCTH, HEOOXOMWMOM MJii pEeHIeHUS MPaKTHYECKUX
3alad ¥ DKOJIOTMYECKM OOOCHOBAaHHOIO OTHOILUEHUS K CBOEMY 3I0pPOBBIO U
MIPUPOTHOU CpEE;

BIQJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAKOIINAE TOHATHUS (XMMUYECKHI 3JIEMEHT, aToM, 3JEKTPOHHAas
o0oyiouka  aromMa, MOJIEKYJla,  BaJIGHTHOCTb,  3JEKTPOOTPUIIATEIHLHOCTD,
XUMHUYECKas CBs3b, CTPYKTypHasi popMmyna (pa3BépHyTasi U COKpali€¢HHas), MOJib,
MOJIIpHAsi Macca, MOJIAPHBIM O00bEM, YIIEpOIHBIN CKeneT, (QyHKIHMOHATbHAs
rpynna, pagudkall, HW30MEpHs, H30MEpbl, TOMOJIOTHYECKUH Psii, TOMOJIOTH,
YITIEBOAOPO/IBI, KUCIOPOA M a30TCOAEPKANE COCAUHEHNS, MOHOMED, TOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHbIE COEIWHEHHS); TEOPUU U 3aKOHBI
(Teopust cTpoeHUs oprannyeckux BemecTB A. M. byTnepoBa, 3aKkOH coXpaHEeHUs
Macchbl  BEHIECTB);  3aKOHOMEPHOCTH, CHMBOJMYECKUNA  S3bIK  XUMUHU;
MHUPOBO33PEHYECKUE 3HAHUS, JIKAIIUE B OCHOBE NMOHMMAaHUS MPUYUHHOCTH H
CUCTEMHOCTU XMMHUYECKUX SIBICHUH, (PAKTOJOTUUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUU U 0€30MacCHOM HMCIOJIb30BAHUM BAaXKHEHIIMX OPraHUYECKUX
BELIECTB B OBITY U IPAKTUYECKOM IEATETbHOCTH YEIIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpPHbIE MPU3HAKU TOHSTHUM,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOLIME MOHATUSA MPU
OMMCAaHUH COCTaBa, CTPOEHUS U MPEBPAILCHUN OPraHUYECKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAILEHHOW)
dbopMysT OpraHMYeCKMX BEIIECTB M YpPaBHEHUNW XHWMHUYECKUX PEaAKIUH,
W3rOTaBIIMBATh MOJEIN MOJIEKY]T OPraHWYECKUX BELIECTB JUISl WIUTFOCTpPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN yCTaHABIMBAaTh MPHUHAIJIEKHOCTh M3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 MX COCTAaBy M CTPOCHHUI0 K ONpPEICIEHHOMY
KJIacCy/Tpymnie COeAUHEHUM (YIIeBOAOPOAbl, KHUCIOPOA M a30TCOAeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIWHEHUSA), JaBaTb WM Ha3BaHUS 10
cuctemarnueckorr HomeHnkiarype (IUPAC), a Takke NMpUBOAUTH TPUBHUAIBHBIE
Ha3BaHUS OTAENbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, AlleTHJICH,
ATWJICHIIIUKOJIb, TIUUEPUH, (eHos, Gopmanbaeruy], aneTaibAerul, MypaBbUHas
KHUCJIOTA, YKCyCHas KHCIIOTa, OJICMHOBAs KHCJIOTA, CTEAPUHOBAs KHCIOTA,
TITI0K03a, (PPYKTO3a, KpaxMal, eJITI0N03a, TIIUIH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPENEIATh BHUIBI XHUMHYECKOW CBSI3U B
OpPTraHUYECKUX COEANHEHUSX (OIMHAPHBIE U KPATHHIE);



c(hOPMHPOBAHHOCTh YMEHUS TPUMEHSATH TIOJOXKEHUS TEOPHH CTPOCHHUS
opranndeckux Bemiects A. M. BytiepoBa i 00bsICHEHHS 3aBUCMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(hOpMHPOBAaHHOCTh ~ YMEHHUM  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
bu3MYeCKne W XUMHYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, HTWIEH, MPOIMJIEH, AalleTHIEH,
oyraamen-1,3, mermnOyragueH-1,3, OEH307, METAHOJ, ATAaHOJ, ITHJICHIJIUKOIb,
[IUIEepUH, (EHON, alleTalbJeru/l, MypaBbUHas U YKCyCHas KHUCJIOTHI, IJIIOKO3a,
Kpaxmaia,  IeJIII003a, aMUHOYKCyCHasi ~ KHCJIOTa),  HWJUIIOCTPUPOBATH
TEHETHUUYECKYI0  CBSI3b  MEXKAY HUMHU  YPaBHEHUSIMU  COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUi ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh NCTOYHUKHU YTIEBOIOPOTHOTO
Colpbsd  (HE(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX TMepepaboOTKU U
MPaKTUYECKOE PUMEHEHHE MPOTYKTOB IEpepadbOTKH;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOJWTH BBIYUCICHHS 110 XHMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakuuu IO H3BECTHBIM Macce, OObEMY, KOJIMYECTBY OAHOIO U3 HCXOAHBIX
BEIIECTB WX MPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJAETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METOaX HAyYHOTO MO3HAHUs, UCIIONB3YEMbIX B XUMUH MPH U3yYEHUH BEUIECTB U
XUMUYECKHX SBJICHUH (HAOMI0AeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCITOJIb30BaTh CHCTEMHBIC XWMHWUYECKHUE 3HAHWS IS TPUHATHS PEIICHUA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallMAX, CBA3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

c(hOpPMHPOBAHHOCTH YMEHHI COOMIONAThH TIPABUIIA MOJIH30BAHUS XUMUYECKOM
nocynod u jaboparopHbiM OOOpyIOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHHs C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU MO BBIMOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTIBITOB,;

c(hOPMHPOBAaHHOCTh YMCHHUH IUJIAHUPOBATh M BBHITIOJNHATh XWMHUYECKHUI
OKCIIEPUMEHT  (MpEBpaIeHUs] OPraHUYEeCKWX BEIIeCTB MpPU HArPEBaHUH,
MOJIyYeHHE OTWJICHA W M3YYCHHE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIIUU
OpraHMYECKUX BEIIEeCTB, JEHATypalusi OeJIKOB TMpPU HarpeBaHUM, I[BETHHIC
peakiuu OETKOB) B COOTBETCTBUU C TMPABHJIAMH TEXHUKH O€30MACHOCTH TIPH
oOpalieH’ C BelIeCTBAMU M JIA0OPAaTOPHBIM OO0OpPYIOBaHUEM, MPEACTABIAThH
pe3yabTarbl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuid ©u (OpMYJIUpOBaTh BBIBOJbI HAa OCHOBE JTHUX
pE3yNbTaToB;



cOPMUPOBAHHOCTh YMEHHM KPUTHYECKH aHAJIM3UPOBATH XHMHUYECKYIO
uH(pOpMaIIMIO, TOIYyYaeMyK0 M3 pa3HbIX MCTOYHHUKOB (CpEACTBA MAacCOBOM
uHpopMmanmu, aTEpHET U APYTrHUX);

chOpMHPOBAHHOCT, ~ yYMEHHMM  coONMofarh  MpaBWia  IKOJOTUYECKH
LEeJIecO00pa3HOro NOBEACHHS B OBITY W TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHMsI CBOETO 370POBbS M OKPYKAIOIIEH MPUPOAHON CpPEeIbl, OCO3HABATh
OMMACHOCTh BO3JEWUCTBHUS Ha >KUBBIE OPraHW3Mbl ONPEAEIEHHBIX OpPraHUYECKUX
BeIlleCTB, MOHMMAasi cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crocoObl
YMEHBIICHUS U MPEJOTBPALEHUS HMX BPEIHOTO BO3IACHCTBHUS Ha OpraHu3M
YeJI0BEeKa;

JUIsl 00yYarouuxcs ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE
MPUMEHSTh 3HaHUS OO0 OCHOBHBIX JIOCTYIIHBIX METO/JAaX IMO3HAHUS BEIIECTB U
XUMUYCCKHX SBIICHUN;

JUISL CIIETIBIX M CIA0OBUASAIIMX OOYy4YaroIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-ToueuHyI0 cuctemy o0o3HaueHuit JI. bpaitns nis 3anucu XuMu4ecKux

dbopmyi.
11 KJIACC

[IpeaqmeTrHbie pe3ynbTaThl OCBOEHHUSI Kypca «OOImas v HeopraHudeckas
XAMUSD) OTPaXKaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOM COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOM KapTUHBl MHUpa, POJM XUMHHU B TO3HAHUMU SIBJICHUU
npuponbl, B (HOPMHUPOBAHWU MBIIUIGHUS ©  KYIbTypbl JIMYHOCTH, €€
(GYHKITMOHATBHOW T'PAMOTHOCTH, HEOOXOTUMOM IS PEHICHHS MPAKTHYECKUX
3a/lad ¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOIHON CpEE;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHHWH, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIAraloNre MOHATHS (XMMHYSCKHHA DJIEMEHT, aToM, u3otom, S-, p-, d-
AIIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTETIEHb OKUCIICHUS, XUMUUYECKAsl CBS3b
(KoBaJieHTHAsl, WOHHAsA, MeETaJUIMYecKas, BOJOPOAHAs), KPUCTAJUITMUYECKas
pEelETKA, TUIIBI XUMUYECKUX PEAKLUM, PACTBOP, AIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLIMALINS, OKHCIUTENb, BOCCTAHOBUTEIhL, CKOPOCTH
XUMHUYECKOM peakIuu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEeopus
AIEKTPOJIMTUYECKON auccoluanuu, nepuoanuecku 3akon J[. M. Menneneesa,
3aKOH COXPAaHEHUsI MACChl BEIIECTB, 3AKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU
pU XUMUYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMUU,
MHPOBO33PEHYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTH U



CUCTEMHOCTH XMMHYECKUX SBICHHUH, (PAaKTOJOTHMUECKUE CBEIACHHUS O CBOWCTBAX,
coCTaBe, TMOJIYYEHUH U  0O€30MaCHOM  HCIIOJIb30BAHUM  BAKHEMILHX
HEOPTraHWYECKHUX BEUIECTB B OBITY U MPAKTUYECKON JIEATEILHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIC NMPU3HAKK TOHSITHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, HCIOIL30BaTh COOTBETCTBYIONINE MOHSATHS TPU
OTMCAaHUHN HEOPTAHNYCCKUX BEIIECTB U UX MIPEBPAIICHHI;,

c(hOpPMHPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHUus (HOpMya BEHIECTB W yPaBHEHUH XUMHUYECKUX  PEaKIIMid,
cucremarnueckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIC HA3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BeIIeCTB (YrapHbld ras, YIIEKUCIIBIM ra3, aMMHUak, raméHas
U3BECTh, HETalIéHas U3BECTh, TUTHEBASI COMA, MUPUT U IPYTHUE);

c(hOPMHPOBAHHOCTh yYMEHHH ONPEACNATh BAJICHTHOCTh W  CTCIICHD
OKHUCJICHUSI XUMHUYECKHX 3JIEMEHTOB B COCAMHCHHSIX PA3JTMYHOTO COCTaBa, BHUJT
XUMUYECKOW CBSI3W (KOBaJIeHTHAs, WOHHAs, METaJUIMYECKas, BOAOPOJHAs) B
COCTMHCHUSX, TUTT KPUCTAIUTMYECKON PEIIETKN KOHKPETHOTO BEIIEeCTBa (aToMHas,
MOJIEKYJIIpHasi, MOHHAs, METAJUTMYECKas), XapaKTep Cpeibl B BOJIHBIX pacTBOpax
HEOPTraHUYECKUX COCTMHECHHU;

c(hOpMHUPOBAHHOCTH YMEHHUI yCTaHaBINBATh MIPUHAIIICKHOCTh
HEOPTaHUYECKUX BEHIECTB IO HMX COCTaBy K OMNpEACTIEHHOMY Kiaccy/Tpymmne
COCTMHECHUHN (TIPOCTHIC BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIBI, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHHM PaCKphIBATh CMBICT TEPUOAMYECKOTO 3aKOHA
. . Menneneena 151 JIEMOHCTPUPOBATH ero CUCTEMATU3UPYIOLILYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKITUH;

c(hOPMHPOBAHHOCTh YMEHHM XapaKTEpHU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX dyeMeHToB 1-4 mnepuomoB Ilepuoanueckoit cucteMbl
xumuueckux saemeHtoB JI. M. MennueneeBa, MCHONb3ys IMOHATHSA «S-, P-, d-
AIIEKTPOHHBIC opOuTaIN, «QHEPTeTUUYCCKHUE YPOBHIY, OOBSCHATH
3aKOHOMEPHOCTH U3MCHEHHSI CBOMCTB XMMHUYECKHUX JIEMEHTOB M UX COCAMHCHUI
1o nepuoaaM M rpynmnam llepuoanyeckor CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /l.
N. Menpeneena;

c(hOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHUYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
MIOJITBEPK/IATh CYIIECTBOBAHUE TCHETHUYECKON CBSI3W MEXKIY HEOPTaHHMYCCKUMH
BEIIECTBAMH C ITOMOIIBIO YPAaBHCHHUI COOTBETCTBYIOIINX XMMHUYECCKUX PEAKITU;

c(hOPMHPOBAHHOCTH YMECHHS KJIACCH(DUIIMPOBATh XUMHUYCCKUE PEAKIIUU 10
pa3TUYHBIM MPU3HAKAM (YUCITYy W COCTABY PEArupyroIINX BEIIECTB, TETIOBOMY
s deKTy peaknuu, U3MEHEHHIO CTETIEHEH OKHUCIICHHS 3JIEMEHTOB, OOpaTHMOCTH
pEaKIK, YIaCTHIO KaTaanu3aTopa);



c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPAaBHEHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MIOJIHbIE M COKPAIEHHBIE YPAaBHEHHUS PEAKIMil HOHHOTO OOMEHa, yUYUThIBas
YCIJIOBUSL, TIPU KOTOPBIX 3TU PEAKIIUU UIYT 10 KOHIIA;

c(hOPMHPOBAHHOCTh YMEHUH MPOBOJUTH pPEaKLUU, MOATBEPKIAIOLINE
KaueCTBEHHBII COCTAaB pa3jMYHbIX HEOPTraHMYECKHX BEIIECTB, paclo3HaBaTh
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHUIECKUX
BEIIICCTB;

cOpMUPOBAaHHOCTh yYMEHUU PpACKPBIBATH CYIIHOCTH  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEaKIUi MOCPEACTBOM COCTABIICHUS dJIEKTPOHHOTO OanaHca
ATUX PEAKIUM;

cOPMHPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW peakmuu OT PAa3IUYHbIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3IEHCTBUS (IIPUHITUIT
Jle IllaTense);

c(hOpMUPOBAHHOCTh YMEHHUI XapakTepHU30BaTh XHUMHUYECKHUE IPOIECCHI,
JeXaliue B OCHOBE MPOMBIIIUICHHOTO MOTYYEHUsI CEPHOM KUCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEJCTABICHUI 00 OOIMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOoOIeMax XMMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCT, YMEHUH MPOBOAUTH BBIYHCICHHUS C HCIOJIb30BAaHHEM
MOHSTHUS «MaccoBasi JAOJs BEIIECTBA B PAaCTBOpE», OObEMHBIX OTHOIICHHH Ta30B
IpU XUMUYECKHUX PEAKIIMAX, MACCHI BEIIECTBA MK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY ONHOTO M3 YYAaCTBYIOUIMX B PEAKIHH
BEIIECTB, TEIUIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEIIECTB, MPEBPAIICHUS U COXPAHECHUS YHEPTHH;

c(hOpPMHPOBAHHOCTH YMEHHI COOMIONAThH TIPABUIIA MOJIH30BAHUS XUMUYECKOM
nocynod u jgaboparopHbIM OOOpYIOBaHUEM, a TaKXKe MpaBWiia OOpAIICHUs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMHU IO BBIMOJTHCHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTIBITOB,;

c(hOPMHPOBAHHOCT, YMEHHWH TUTAHHPOBATh M BBITIOMHATH XUMHYCCKHM
AKCIIEPUMEHT (pa3yIoKEHUE TEPOKCUIa BOJOPO/Ia B MPHUCYTCTBUM KaTalu3aropa,
ONpENENICHUE CpeAbl PACTBOPOB BELIECTB C IOMOUIbIO YHHUBEPCAJIHHOTO
WHJIUKATOPa, BIMSAHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIlvy,
peakiy MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEakIuu Ha cyabdar-, kapOoHaT- H
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHMS, PEIICHUE DKCIEPUMEHTAIBHBIX 3a7ad I10
Temam «Metamney U «HeMeramib») B COOTBETCTBUHM C TMPaBWJIAMH TEXHHUKH
0€30MacHOCTH MpU OOPAILIEHUU C BEIIECTBAMU U JTA0OPATOPHBIM 000PYIOBAaHUEM,
MPENCTABIATh PE3YJAbTaThl XUMHUYECKOTO JKCIepUMEHTa B (OpMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIMA U (OPMYIHUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YJBTATOB;



c(hOPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAJTU3UPOBATH XHUMHUUYECKYIO
uH(pOpMaIIMIO, TOIYyYaeMyK0 M3 pa3HbIX MCTOYHHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKAIK, VIHTEepHET U APYTUX);

chOpMHPOBAHHOCT, ~ yYMEHHMM  coONMofarh  MpaBWia  IKOJOTUYECKH
1[ETIECO00PA3HOTr0 TMOBEICHUSI B OBITY WU TPYAOBOW JEATEIBHOCTA B LEJSIX
COXPAHEHMsI CBOETO 370POBbS M OKPYKAIOIIEH MPUPOAHON CpPEeIbl, OCO3HABATh
OMacHOCTb BO3JCHCTBUS HA KUBBbIE OPraHU3Mbl OMNPEACIIEHHBIX BEIIECTB,
noHumasi cmbica mnokazarens [IJIK, mnoscHsaTe HAa mpuMepax CcrocoObl
YMEHBIICHUS U MPEJOTBPALEHUS HMX BPEIHOIO BO3JICHCTBHUS HA OpPraHu3M
YeJI0BEeKa;

JUIsl 00yYarouuxcs ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METONAX TO3HAHUS BEIIECTB U
XUMUYCCKHX SBIICHUN;

JUISL CIIETIBIX M CIA0OBUASAIIMX OOYy4YaroIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-ToueuHyI0 cuctemy obo3HaueHui JI. bpaitnst 1is 3anucu XuMHYeCKUX
dbopmyi.

PA3JIEJ 3. COAEP KAHUE OBYUEHUA

10 KVIACC
OPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XMMUU

[IpenmeT opraHMYECKOW XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
IIOJIyYCHUH HOBBIX BEIIECTB M MarTepHUAIOB. Teopusi CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytneposa, e€ ocHOBHbIE MONI0KEeHUS. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BelecTB. lomomorus, wu3zoMepus. XuUMHYECKas CBA3b B
OPraHUYECKUX COCTUHEHUSIX — OAUHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o knaccupuKalMu opraHnyeckux BemiecTB. HomeHkiarypa
OPTraHUYECKUX COCIUHEHHM (CUCTeMaThyeckas) W TpUBHUAJIbHBIE Ha3BaHMS
BAKHEHIINX MPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BEUIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl M3YYEHUs BELIECTB M HUX MpEeBpallCHUN:
O3HAKOMJIEHHWE C oOOpasllaMM OpPraHMYEeCKUX BEIIECTB W MaTephajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHMYECKUX BEUIECTB, HAOIIONCHHUE W
ONMCAHUE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO OPTAHUYECKHX BEIIECCTB
IIpU HarpeBaHuu (Tu1aBieHue, OOyIIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKHM psan. MeraH u 3TaH —
MPOCTEHUINNE TPEICTABUTEIN AaJIKaHOB: (PU3MUECKHE M XUMHYECKHUE CBOMCTBA
(peakuuy 3aMEIICHHS] M TOPEHMS), HAXOXKICHUE B NPUPOAE, MOIy4YCHUE U
MIPUMEHECHHUE.



AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUNA psl. DTWIEH U NPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AQJIKEHOB: (PU3NYECKME M XHMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHMS, TUApPATAllUM, OKUCICHUS W
NOJIMMEPHU3ALIMN), TOITYYEHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 um merunOyragueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakuus nonuMepusanuu). [lomydyeHne CUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKHM pAll. ALETUIIEH
— TPOCTEHIIMH MpPEeNCTaBUTEIb AJIKHUHOB: COCTaB, CTPOEHUE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (peaklUMy THAPUPOBAHMS, TaJOTCHUPOBAHUS, TUApATALUH,
TOpEHNs), OIyYEHHUE U TIPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, ¢puU3NYECKUEe M XHUMHUYECKHE CBOMCTBA
(peakuuu rajJoreHupOBaHMs U HUTPOBAHMS), MOJYyYEHUE U MPUMEHEHUe. 1o1yon:
cocmas, cmpoenue,  uauueckue U  XumMuuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NoayyeHue u npumenenue. TOKCHUHOCTb
apeHoB. [eHeTnyeckass CBA3b MEXKAY YNIEBOAOPOJAMH, IPUHAICKAIUMU K
Pa3IMYHBIM KJ1accam.

[IpupoaHblE MCTOYHMKHM YIIIEBOAOPOAOB. IIpupomHBIA ra3 W NOIyTHBIE
He(dTanble ra3pl. Hedts n e€ mpoucxoxnenue. CrocoObl nepepaboTku HePTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaluTUYecKuil), muponu3. IIpomykTbr
nepepaboOTKu He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbII
yTOJIb U TPOAYKTHI €r0 NEePepadOTKH.

OKCIIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M UX IPEBPAILCHHIA:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMacc, KaydykoB M pe3uHbl, Komekuuu «HedTe»
U «Yromib», MOACIUPOBAHUE MOJIEKYN YIJIEBOAOPOJOB U TajJOr€HONPOU3BOAHBIX,
IPOBEACHNE IPAKTUUECKON pabOThI: MOIyY€HHUE ATHIIEHA U U3YyUEHHE €r0 CBOWCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHMMHYECKOW peakuuu (maccel, 00BbEMa,
KOJINYECTBA MCXOIHOIO BEIIECTBA WIM MPOAYKTA PEAKLUUU IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:xamue oprannyecKkue Coe{uHeHus

IIpenenbHple  OAHOATOMHBIE CHOUPTBHL. MeETaHON W JTAaHOI: CTPOCHHE,
dusznyeckue M XHUMHUYECKHE CBOWCTBA (pEaklUM C aKTUBHBIMH MeETajllaMH,
raJIOrTeHOBOIOPOJIaMHU, TOpPEHHUE), NpUMEHEeHHe. BomopoaHbie CBS3U MEXKIY
MOJIEKYJIaMH CIUPTOB. JlelicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoOroaroMHple  COUPTHL. OJTWICHIIWKOIb W  DIMLEPUH: CTPOCHHUE,
¢usznyeckue © XUMHYECKHE CBOWCTBAa (B3aMMOIEHUCTBUE CO IIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOATOMHbIE cIuUpThl). JleiicTBue Ha
OpraHu3M 4esoBeka. [ [puMeHenune munepruHa u STUIICHITIMKOIIA.



deHon: cTpoeHHE MOJEKYAbl, (U3MYECKHE M XUMHYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue penona.

Anpaerunbl U kemowsi. Dopmanbaeruj, aneTa’dbACTU. CTPOCHUE,
bu3nUecKkue U XMMHUYECKHUE CBOWMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJICHMS,
KaueCTBEHHBIE PEAKIUH), IOTyYEHUE U IPUMEHEHHE.

OIHOOCHOBHBIE MpeAeNbHbIE KApOOHOBBIE KHCIOTHL. MypaBbUHAs H
YKCYCHasi KUCJOTBI: CTpOCHUE, PU3NYECKHE U XMMUYECKHE CBOMCTBa (CBOMCTBA,
o0miue sl Kjacca KUCIOT, peakius 3Tepu(pUKAIIH), MOTyYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsI KUCJIOTHI KAaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblj1a KaK COJIM BBICHINX KApOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

Cnoxuble 3¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. [wuaponus
CIOXHBIX 3GupoB. Kupsl. ['uaponus xupos. [Ipumenenue xupos. buomornyeckas
POJIb KUPOB.

VYrneBoawl:  coctaB, KiaccUpUKaMs — yIIeBOoJOoB  (MOHO-, JU- U
nosiucaxapubl). [Toko3a — mpocTelimii MOHOcaxapua: 0COOEHHOCTU CTPOEHUS
MOJIEKY/Ibl, (PU3MUYECKME M XMMHUYECKHE CBOMCTBA (B3aUMOIEHCTBUE C
ruapokcuaoM meau(ll), oxucineHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE INIIOKO3bl), HaXOXJACHHWE B MpPHUPOJE, MPUMEHEHHE,
ounonoruyeckas poiib. @orocuHTe3. PpyKTO3a KaKk U30MEP MIFOKO3bI.

Kpaxman u nemnono3a kKak npupoaHsie noauMepsl. CTpoeHue Kpaxmalia u
HeunoNno3bl.  PU3NYECKWEe W XHMMHYECKHME CBOMCTBAa Kpaxmaja (TUApPOIH3,
KaueCTBEHHAsl PEAKLIUs C UOJIOM).

OKCIIEpUMEHTAJIBHBIE METO/bl M3Y4YEHHUs BEIIECTB M HUX IPEBPALLCHMIA:
npoBeAieHHe, HaOJIIOEHUE U ONHMCAHHWE JAEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIHUPTOB, KayeCTBEHHbIC PEAKLUMU OJHOATOMHBIX CIHPTOB (OKUCIIEHHWE 3TaHOja
okcupoM Meau(ll)), MHOroatoMHbIX CHUPTOB (B3aMMOJCHCTBUE TIUIEPUHA C
ruapokcuaoM menu(ll)), anpnerunoB (oOKUCIeHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) u rugpokcugom wmeau(ll), B3aumopeiicTBHE Kpaxmana C HOAOM),
MPOBEJIEHUE MTPAKTUYECKON pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KUCIOTHI.

Pacué€THble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XUMHYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTa PEAKIMH 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB MJIM MPOAYKTOB PEAKIIIH).

A3oTconepxalire OpraHnuecKue COeIMHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTepHble OpraHu4YecKue coeluHeHus. Pu3nuecKue
U XUMUYECKHE CBOICTBA aMHUHOKHCIIOT (Ha mpuMmepe NiuiuHAa). buonmornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTupl.



benku kak mpUpOIHBIE BBICOKOMOJIEKYISIpHBbIE coenuHeHus. [lepBuunas,
BTOpUYHAsT M TpPETUYHas CTPyKTypa OenkoB. XHUMHYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, IEHATypalusl, KaueCTBEHHbIE PEaKIIMU Ha OeJIKH.

DKCHEpUMEHTAIbHBIE METOAbl HM3yYeHHsS BEIIECTB M HUX MpeBpalleHUi:
HAOJIONEHUE U OMUCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalus OCNKOB MPHU
HarpeBaHUM, IBETHHIE PEaKIUU OEITKOB.

BbicokoMoJIeKyIsIpHbIE COeIMHEHUS

OCHOBHBIE TIOHATHUS XHMHUHU BBICOKOMOJIEKYISPHBIX COCIWHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPHU3ALNU, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUNA —
MOJIMMEPHU3ALIMS U TIOJTUKOH ICHCALIHS.

OKCIIepUMEHTAbHBIE METONbl HW3YyU€HHUs BEIIECTB M MX MPEBpaIICHUIA:
O3HAKOMJICHHE ¢ 00pasliaMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4IyKOB.

MexmpeameTHbIE CBA3H.

Peanusanus MeXnpeaMeTHBIX CBA3€H NMpU U3yYEHUH OpraHUYeCKON XUMHH B
10 kiacce OCYUIECTBISETCS YEpe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TOHSATUN, TaK U TOHSATUH, SBISIOMIMXCS CUCTEMHBIMHU JJISI OTJEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHS: SIBIICHUE, HAyYHBIA (DaKT, THIIOTE3a,
3aKOH, TEOpHs, aHAJIN3, CHHTE3, KiIacCUpUKaIUs, IEPUOIUIHOCTb, HAOIIONCHNUE,
U3MEpEeHHE, YIKCIICPUMEHT, MOJICIIMPOBaHKE.

dusuka: Marepusi, OSHEprus, Macca, aToM, DJEKTPOH, MOJEKyIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TeNO, OObEM, arperarTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETMUMHBI U €IUHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OMOJOTUYECKH AaKTHBHBIE BellecTBa (OENKH, YIJICBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TMOPOJBI, TOJE3HBIE UCKOMAEMbIE, TOTUIHBO,
pecypchl.

TexHonorus:: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBLHOIO IHTAHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE Tperaparbl, MaTepuasbl U3
HCKYCCTBEHHBIX U CUHTETHUYECKHUX BOJIOKOH.

11 KUJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH



XWMHUYECKUH 3JIEMEHT. AtoMm. Sapo aroma, H30TONBL. ODJIEKTPOHHAs
000J104Ka. DHEPreTUUYeCcKre ypOBHHU, MOMYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpe/ieNieHusl 3JIEKTPOHOB MO OpOUTaIsIM B aToMax
AIIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpALIHs ATOMOB.

[lepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XMMHUYECKHUX JIEMEHTOB
. Y. Menaeneea. CBa3p nepuoguveckoro 3akoHa u Ilepmonuyeckoil cuctemsl
XuMHA4YeCcKux d1eMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XHUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMblX WMU MPOCTHIX M CIOXKHBIX BEUIECTB MO TPYINNaM U MEpHOJaM.
3HaueHHE NEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHMHYECKas CBsI3b. BUABI XUMHUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJIApHAs W MOJIApHAsA, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsl KOBAJICHTHOW XHWMHYECKOM CBA3M (OOMEHHBII U JOHOPHO-
akienTopHeii). BopoponHas cBsi3zb. BalleHTHOCTh. OIEKTPOOTPUIATEIHHOCTb.
Crenenp okuciieHus. MIOHbI: KAaTUOHBI U AHHOHBL.

BemecrBa MOJIEKYJISIDHOTO W HEMOJIEKYISIPHOTO ~ CTPOEHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIUNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[lonaTHE O &IHMCHEPCHBIX CHCTEMaxX. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10715 BElecTBa B pacTBOpeE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPTaHUYECKUX BeEIIeCTB. [eHeTndeckas CBSA3b HEOPraHMYECKHX BEIIECTB,
PUHAISKAIMX K Pa3IMYHbIM KJ1accam.

Xumuyeckass — peaknusa. Knaccudukammss  XMMHYECKHX — peakIiuid B
HEOPTraHWYECKOM M OPraHWYeCcKO XMMHH. 3aKOH COXPAaHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U IIPEBPAILLECHUS SJHEPTUU IIPU XUMUUECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3IMyHbIX (pakropoB. OOpaTuMbie
peakunu. XuMHUYeCKoe paBHoBecue. DakTopbl, BIUAIOIIME HA COCTOSHUE
xuMuueckoro papHosecus. [Ipunnun Jle [larense.

DnekrponuTudeckas aucconuanus. CUibHBIC U clladbie AMeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIIAsi, HEUTPaIbHas, EJI0YHAas.

OKHCIIUTENPHO-BOCCTAHOBUTEINIBHBIE PEAKLINU.

OKCNIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M MUX IPEBPAILCHHIA:
neMoHcTpanus tadmui «llepuoandeckast cucrema xuMuueckux sneMentoB . U.
MenneneeBay, M3ydeHHE MOJEICH KPUCTAUIMYECKUX PEIIETOK, HAOMIONCHUE U
ONMKCaHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IoKEHUE MEPOKCUIA
BOZOPOZA B IIPUCYTCTBUM KaTaIU3aTopa, ONPENEIICHUE CPEAbl PAaCTBOPOB BEILECTB
C TIOMOIIBI0 YHHUBEpPCAJIbHOIO HMHAMWKATOpA, pEaklUWd HOHHOTO OOMEHa),



MIPOBENICHNE TIPAKTUIECKOU paboThl «BiusHue pa3nuyHbix (GaKTOpOB HA CKOPOCTH
XUMUYECKOU PEAKIIUNY.

PacuérHble 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHYECKHX pEaklHWii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C MCIIOJIB30BAHUEM IIOHATUS «MAacCOBast
JTOJISL BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramel.  Ilonoxkenme HemeraiuioB B l[lepuonnueckor  cucreme
xumudeckux anementoB JI. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBONCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpoJia, cephl, pocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (TaJOTEHOB, CEpbl, a30Ta,
dbochopa, ymiepoma W KpEeMHHMs) W MX  COCAUHEHUM  (OKCHUJIOB,
KHUCJIOPOJICOACPIKAIUX KUCIIOT, BOAOPOIHBIX COCTUHEHU ).

[IprMeHeHNE BaKHEUIINX HEMETAIIOB U UX COCIUHEHH.

Mertamnsl. Ilonoxenue metamioB B llepuoanueckold cucTeMe XUMHYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS ANMEKTPOHHBIX 000JI0YEK
aroMoB MeTaiuioB. OOmue ¢uznueckue cBoiicTBa MeTawioB. CIijiaBbl METAJLIOB.
DNEKTPOXUMUYECKUH PSAI HAIPSKEHUNA METAILIOB.

XUMUYECKUE CBOMCTBA BaKHEUINMX METAUIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUMN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHHUIA.

OO0mue crnocoObl monyyeHus: MeTaioB. IIpumeHeHne MeTamuioB B ObITY H
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4Y€HUs BELIECTB M HUX MpEeBpallCHUN:
U3YYCHHE KOJUICKIIMU «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, pElICHUE
OKCIIEPUMEHTATILHBIX 3aja4, HAONIONEHWE M OMHCAaHUE JEMOHCTPAIIMOHHBIX U
Ja00PATOPHBIX OMBITOB (B3aMMOJICUCTBUE THUIPOKCHIA ATIOMHHHUS C PacTBOpaMU
KHUCJIOT U IeJ04Yel, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJJIOB).

PacuéTHbie 3anaun.

PacuéTthl mMacchl BemiecTBa Wi 00BEMA Ta3oB MO W3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM O00bEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB,
pacuétbl Macchl (00BbEMA, KOIMUECTBA BEIIECTBA) MPOTYKTOB PEAKIIUHU, €CITH OJHO
Y3 BEILIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponb xumMuu B 00€CHEUEHHHM SKOJIOTHYECKOM, SHEPTeTUYECKON M THUILECBOM
0€30MacCHOCTH, Pa3BUTHUM MeIULUHBIL. [IOHSATHE O HAaydyHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUH.

[IpencraBnenuss o0 OOmMX HAYYHBIX MPUHIUNAX TPOMBIILICHHOTO
MOJIYYEHUS] BaXKHEUIITINX BEILECTB.



YemoBek B MUpPE BELIECTB M MATEPUAJIOB: Ba)KHEWIIUE CTPOUTEIIbHbBIE
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepHalibl, KpacKd, CTEKJIO, KEepaMuKa,
Marepuanbl JUisl 3JEKTPOHUKHM, HAHOMAaTepHalslbl, OPraHUYECKUE U MHUHEpaIbHbIC
yI0OpeHus.

XUMHSI U 370pOBbE YEJOBEKA: MpPaBWIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 6€30MacHOro UCIIOIb30BAaHUS MIPENaparoB OBITOBON XUMHHU B
ITOBCETHEBHOM KU3HH.

MexmpeameTHble CBA3H.

Peanuzanmuss  MeXIpeIMETHBIX CBsI3ed NpU  HM3YyYEHUM OOwed u
HEOpraHuyeckol xumuu B 11 kjacce ocyliecTBIsSETCs Yepe3 UCIOIb30BaHUE Kak
OOIMX €CTECTBEHHO-HAYYHBIX [MOHATHM, TaK W TOHATHH, SBISIIOIIMXCS
CUCTEMHBIMH JIJIs1 OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTecTBEHHO-HAyYHbIE MOHSTHS: Hay4HbId (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, AaHAJIU3, CHUHTE3, KiIaccupukanuus, MNEePUOJUYHOCTb, HAOIIONEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBICHHE.

®dusnka: marepus, SHEpPIHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, paINOaKTUBHOCTh, MOJIEKYJIA, JHEPTETUYECKUNA YPOBEHb, BEIIECTBO, TENO,
00bEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NYECKUE BETUUYMHBI U €IUHMIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, SKOcuUcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJIE3HBIE MCKOMAEMbIE, TOILIMBO,
pECypCBL.

TexHOJIIOTHsl: XUMUYECKasl MPOMBIIUIEHHOCTh, METAJUIyprus, MPOU3BOIACTBO
CTPOUTEJBHBIX MATEPHAJIOB, CEJIbCKOXO3WCTBEHHOE IPOU3BOACTBO, IHILEBAS
IPOMBILUIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHX MpernaparoB, MPOU3BOACTBO KOHCTPYKUHMOHHBIX MAaTEpHUAJIOB,
AIIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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OTJIETIbHBIX
npeAcCTaBUTENE

https://Imys | u ezo
chool.edu.r | zomonozoe
u/ Kak
MONIUBo 6
ovimy u
npomuvluiien
Hocmu
Ypana.
bubnuorex | Hcnonvzosa
a [IOK Hue
https://mys | auemunena
chool.edu.r | ¢ 2azoeou
u/ ceapke u
pe3ke
Memasnoe
Ha
npeonpusamu
u OA0
«Meueny.
bubmuotex | Ilpumenenu
a lIOK e apenos 6
https://mys | kauecmee
chool.edu.r | necmuyuoos
u/ :
IKo102U"eCK
ue
nocineocmeu
A ux
UCROIb308AH
us e
Yenaouncko
it obaacmu.
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(v

7t
YTJIEBOJAOPOIOB.
Onpenenars
BUJIBI
XHUMHYCSCKOHN
CBSI3UB
MOJIEKYJIax
YTII€BOJOPOIOB
;
XapakTepu30BaT
b 3aBUCHMOCTb
pEaKIUOHHOM
CIIOCOOHOCTH
YIII€BOJIOPOIOB
OT KPaTHOCTHU
KOBAJICHTHOM
CBSI3H.
XapakTepruzoBa
Th COCTaB,
CTpOCHHUE,
MpUMEHEHHUE,
¢busnveckue u
XHMUYCCKHE
CBOMCTBA,
BaXKHEHIITHE
CITIOCOOBI
MOJTy4YEeHUs
THUITHYHBIX
MpeACTaBUTENE
1 pa3iIu4HbIX
KJaCcCOB
YTJIEBOJIOPOIOB
(meTana, oTaHa,
JTHUIICHA,
areTHIICHA,
OyraaueHna -1,3,
OcH30I1a,
TOJIyOJIa).
BEIIBAATE
TEHETHYECKYIO
CBSI3b MEXKIY
YTJIEBOJIOPOJAM
HH
MOATBEPKIATh
e€ Hajuumne




YPaBHEHUSIMHU

COOTBETCTBYIO
LIUX
XUMHYECKHUX
peakuuii ¢
UCTIOJIb30BAHUE
MCTPYKTYPHBIX
opmy
2.4 | IIpupognsbie XapaktepuszoBa | bubmuorex | Mcmosib3oBa

HCTOYHUKHU Th UICTOUHUKHU a [IOK HUE MeTaHa

YIJICBOJIOPOJIO yriieBojgopoano | https://mys | ma

B M UX 'O CHIPbsI chool.edu.r | mpexnpusTu

nepepaboTka (HedTs, u/ SIX peruoHa
MIPUPOIHBII ras, "
yTroJb), aBTOMOOM.JIb
CIOCOOBI NX HOM
nepepadboTKu U TpaHcmopTe.
IIPAKTUYECKOE l'azuguxan
pUMEHEHHE usi
MOJTy4aeMbIX HaceJIeHHbIX
MPOTYKTOB. MYHKTOB H
Hcnons3oBath HCI0JIb30Ba
€CTECTBEHHO- HHeE MeTaHa
Hay4HbIE B ObITY.
METOBI JloObIua u
MO3HAHUS — nepepaodork
MIPOBEJICHUE, a yris Ha
HaOJI0ICHNE U npenpusTH

OTIHCaHMe
XUMHAYECKOTO
HKCIEpUMEHTA
(;mabopaTtopHble
OTIBITHI U
MIPAKTUYECKHE
paboThl).
CienoBarh
MpaBHUIIAM
6e3omacHomi
paboThI B
nabopaTopuu
npu
UCTOJIb30BAaHUH
XUMHYECKON
MOCYIbI U
o0opynoBaHU,

SIX permoHa.
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a TaKxe
MpaBUJIaM
oOparieHus ¢
BELIECTBAMH B
COOTBETCTBUH C
WHCTPYKIUSIMH
BBITIOJTHEHUS
1a00paTOPHBIX
OTIBITOB U
MPaKTUYECKHUX
pabor o
MIOJIyYEHUIO U
W3Y4YECHHUIO
OpPTaHHYECKUX
BEIIIECTB.
[IpencraBnaTe
pe3yabTaTHI
JKCIIEPUMEHTA B
dhopme 3anucu
ypaBHEHUH
COOTBETCTBYIO
[UX pEAKIHIHT
JIeJIaTh BBIBOIBI
Ha UX OCHOBE.
[IpoBoauTh
BBIYHCIICHUS
TUTST
OTpeJIeNIeHUs
MOJIEKYJIIPHOU
(bopMmyIbI
OpPTaHUYeCKOTO
BEIIECTBA, 110
YpaBHEHHIO
XUMHYECKON
peaxiuu.
CamocrosiTensH
0 MJIaHUPOBATh
u
OCYIIECTBIISTh
CBOIO
MO3HABATEbHY
10
JeSITeNIbHOCTD;
MIPUHUMATH
aKTUBHOE




y4acTHE B

rpYIIOBOI
yaeOHOH
IeATEeIbHOCTH

Hroro no pa3aeny 13

Paznen 3.
Kucsopoacon
ep:kamme
OpraHN4ecKH

e coeJUHeHHs

3.1 | CouprtsL 3 PackpeiBaTh bubnmuorek | Ixonocuueck
®eHon CMBICH a [IOK ue Kpu3uchwl,

U3y4aeMbIX https://mys | ceasannsie ¢
TOHSATHI chool.edu.r | nonadanuem
(BBIABIIATH UX u/ penonos 6
XapaKTepHbIe UCMOYHUKU
HPU3HAKN), numuoeeoil
yCTaHaBJIMBAaTh 60001

ux FO0sicnozo
B3aUMOCBS3b, Ypana.

3.2 | Anpneruasl. 7 UCIIONB30BATE | Byuonuotek | IIpou3ssodcm
KapOonossie COOTBCTCTBYIO | 3 J[JOK 80 YKCYCHOII
KUCIIOTHI. HIMC HOHATHA https://mys | kucromet 6
CroxHbIe 1pY ONMCAaHUU | chool.edu.r | zecoxumuue
3(upsI cocrasa, u/ cKOM

CTPOCHUA 1 npouseoocm
peBpaCHHH e 2. Auu.
OpPraHUYECKUX Ipouseodcm
COeIMHEHUI. 80
Hcnonbp3oBats Mapzapuna
XUMHUUYECKYIO Ha
CUMBOJIUKYJIS npednpusmu
COCTaBJICHUS ax
MOJICKYJIAPHBIX Yenaouncko
1 CTPYKTYPHBIX it obnacmu
(pa3BEpHYTOHA, (Tpouuxuii
COKpalIEHHON) scup-
opmyn KomoOunam,).

3.3 | YmeBoasl 3 OPTAHWACCKUX | prGnuorex | Henonvsosa

BEILIECTB. a IIOK e

¥ CTaHABIMBATE https://mys | npodykmoe
TMPUHANISHKHOC | chool.edu.r | Gposcenusn
Th BEIIECTB K u/ UIOKO3bL 6
OIIPEAETICHHOMY npoussodcm

KJ1accy 1o
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COCTaBYy U
CTPOECHHIO,
Ha3bIBaTh UXIIO
CUCTEMAaTUYECK
ol
HOMEHKJIATYpPE;
MIPUBOJUTH
TPUBUAIIbHBIE
Ha3BaHUS
OTJIEJIbHBIX
MpeACTaBUTENE
71
KHUCJIOPOJICOAEP
KaAITUX
COEMHEHHI.
Xapakrepuszosa
Th COCTaB,
CTpPOEHUE,
MIPUMEHEHHUE,
(dbuznveckue u
XUMHUYECKUE
CBOMCTBA,
BaOXHEHIINE
CIIOCOOBI
MOJTy4YECHUS
TUTTAYHBIX
MpeACTaBUTENE
1 pa3iIu4HbIX
KJIacCOB
KHCIIOPOJICOAEP
KX
COEMHEHMI
(MeraHomna,
3TaHOJIA,
[JIMLEPUHA,
¢benomna,
dbopmanbaeruaa
)
aleTaabJerua,
YKCYCHOH
KHUCJIOTHI,
TJTFOKO3BI,
caxapo3bl,
KpaxMara,
LIEJITI0JIO3HI);

6e Imanona
u
MONOYHOKUC
JIbIX
npooyKmoe,
cunocoeanue
KOpMOo6 6
pecuone
Ilpou3eoocm
60
KOHOumepckK
ux uzoenuii
Ha FO0scnom
Ypane




BBISIBIISTD
TEHETHYECKYIO
CBSI3b MEXKIY
HUMH U
MTOATBEPKIATh
e€Hannare
yYpaBHCHUSMH
COOTBETCTBYIO
[IHAX
XAMUYECKHUX
peakuuii ¢
HCIIOJB30BaHUE
MCTPYKTYPHBIX
dhopmy.
OnuceiBaTh
COCTaB,
XAMHYECKOE
CTpPOCHHUE U
MIPUMCHCHHE
JKUPOB,
XapaKTepU30BaT
b UX 3HAYECHUE
JUIS
KU3HENEATEBH
oCTH
OpraHU3MOB.
Oco3HaBarth
OITACHOCTH
BO3JIeHiCTBUS Ha
JKUBBIE
OpTaHHU3MBI
OTpeIeICHHBIX
OpPTaHHYECKUX
BEIIECTB,
MOSICHSITE

Ha MpuMepax
CITOCOOBI
YMEHbILIEHUS U
MpeA0TBPAIICH
YIS UX BPEIHOTO
BO3JICUCTBHUS HA
OpTraHU3M
YyeJIoBeKa.
Hcnonn3oBarh
€CTECTBCHHO-




Hay4JHBIC
METO]IbI
MO3HAHUS —
MIpOBEICHUE,
HaOJII0eHNUE U
omnucaHue
XUMHUYECKOTO
JKCIEPUMEHTA
(;1aboparopHbie
OTIBITHI U
MIPaKTUYECKHE
paboThl).
CnenoBsartsh
npaBuiaM
Oe3omacHoi
paboThI B
naboparopuu
npu
WCIOJIb30BaHUU
XUMHUYECKON
MOCYABI U
o0opyaoBaHUs,
a TaKxke
rpaBujiaM
oOparieHus ¢
BEILIECTBAMH B
COOTBETCTBUU C
WHCTPYKUHUSIMU
BBITIOJTHEHUS
1a00paTOPHBIX
OTIBITOB U
MTPAKTUICCKUX
pabort o
MOJTYYCHUIOU
W3y4YEHUIO
OpPTaHUYECKUX
BEILIECTB.
IIpencrasnsaTe
Pe3yNbTaTh
JKCTIEpUMEHTA B
dhopme 3anucu
YpaBHEHUI
COOTBETCTBYIO
LIUX PEAKIUIHU
JIeNIaTh BBIBOIBI




Ha UX OCHOBE.
[IpoBoauTH
BBIYHCIICHUS
JUTSE
onpeaeIICHUs
MOJIEKYJISIPHOM
(bopmyIbI
OpraHUYECKOTo
BCIIECTBA, I10
YpaBHEHUIO
XHUMHYSCKOHN
peaKuuu.
CamMocCTOSTENIbH
0 IJIAHUPOBATh

u
OCYILIECTBIIATH
CBOIO
MO03HABATEIIbHY
10
JeSITeIbHOCTD,
MIPUHUMATH
aKTHUBHOE
y4JacTue B
IPyIIIOBOM
yaeOHOU
JeSITeTbHOCTH
Hroro mo pa3aeny 13
Paznea 4.
A3oTcoaep:ka
mue
OpraHuYecKu
€ CoeJUHEeHUs
4.1 | AMUHBL 3 PackpriBathb bubnuorex | I'ennasn
AMMHOKHUCIIOT CMBICIT a [IOK UHIHCeHepUsl,
bl. benku H3y4aeMbIX https://mys | ee
MOHATHH chool.edu.r | eéo3moscnoc
(BBISIBIIATH X u/ mu.
XapaKTepHBIC npouseoocm
MIPU3HAKN), 60 msaca,
yCTaHABJIUBATh MOJIOKA, AUY,
ux 6 pezuone.
B3aMMOCBSI3b, Hcnonvzoea
HCTIOH30BATHC Hue
OOTBETCTBYOII 00HOKIemou

UE€ MMOHATHUA

HblX
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MIPU ONKUCAHUU
COCTaBa,
CTPOEHHUS U
MpEeBpAILICHUH
OpraHUYECKUX
COEMHEHHUI.
Hcnoinb3oBars
XUMHUYECKYIO
CUMBOJIMKYJIS
COCTABJICHUS
MOJIEKYJIIPHBIX
U CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIIEHHOMN)
dhopmy
OpraHUYECKUX
BEILIECTB.
Onpenenars
MIPUHAJIEKHOC
Th BELIECTBK
ONpEJIETICHHOMY
KJIaccy 1o
COCTaBy U
CTPOCHHIO,
Ha3bIBaTh UX
o
CUCTEMATUYECK
oi
HOMEHKIIATYpE;
MIPUBOAUTH
TPUBUAIIbHBIE
Ha3BaHUS
OTJIETTbHBIX
MpeACTaBUTENE
.
Xapaktepuszosa
Th COCTaB,
CTpOEHUE,
MIPUMEHEHHUE,
¢busnueckue u
XUMUYECKHE
CBOICTBA,
BaXKHENIIME
CHOCOOBI
MOTy4YEeHUs

6ooopocneii
npu
npouszeoocm
6e 0e1K08bIX
000a60K
(nmuuedghaop
uKa
Yebapkynw,
FOsicno-
Ypanwsck).




TUIINYHBIX
MpeACTaBUTENE
"
a30TCOIepIKAaII]
UX COEIUHEHUMN
(MeTmnamuHa,
IJIUIMHA,
OeIKOB).
OnuceiBaTh
COCTaB,
CTPYKTYpY,
OCHOBHEIE
CBOMCTBaA
OCJIKOB;
MOSICHATHHA
npuMepax
3HAYCHUE
0eJIKOB

JUTISL OpraHu3Ma
yeJIoBeKa.
Hcnoaw3oBath
€CTECTBCHHO-
Hay4HbIC
METOMbI
MO3HAHUS —
HaOJIr01aTh U
OITMCBLIBATH
JE€MOHCTPALIOH
HBIN
JKCIEPUMEHT.
CaMoCTOSTENIbH
0 TUIAHUPOBATH
)i
OCYIIECTBIISATh
CBOIO
MO3HABATENbHY
0
JIeSITEIIbHOCTD;
MIPUHUMATH
aKTHBHOE
y4acTue B
IPYIIIOBOMN
yueOHOU
JeSITeIbHOCTH

Wroro no pazneny




Paznea 5.
BobicokomoJie
KYJIsIpHbIE
CcOeMHEeHUs

5.1

IImacTtmaccshl.
Kayuyku.
Bonokna

Bnanets
M3y4aeMbIMHU
XAMUYECKHUMU
MOHATHSIMM:
pacKpbIBaTh
CMBICIT
M3y4aeMbIX
MOHATUU U
MIPUMEHSTH 3TH
TOHATHUS TIPH
OITMCAaHUH
cocTaBa U
CTPOCHUS
BBICOKOMOJIEKY
JSIPHBIX
OpraHUYECKUX
BCIIECTB,

IS
00BsACHEHUS
OTIEIbHBIX
(hakTOB 1
SIBJICHHI.
Hcmons3oBaTh
XUMHUYECKYIO
CUMBOJIUKYJIS
COCTaBJICHUS
CTPYKTYPHBIX
bopmyn
BEIIECTB U
ypaBHEHUH
peakuuii
MOJTMMEPU3AITU
U
MOJIMKOHIEHcal]
WM.
OnuceBaTh
COCTaB,
CTpOEHUE,
OCHOBHEIE
CBOMCTBA

Kay4yKOB,

Bubanorex
a [IOK
https://mys
chool.edu.r
u/

Ilpou3zeoocm
60
noaumepoes 6
Yenaouncko
it obnacmu.
Ilpoonema
ymuauzayuu
omxo0086
noaumepHoz
0
npouszeoocm
6a Ha
3a600ax
pezuona
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HaunbOoJee
pacnpocTpaHEéH
HBIX BUIOB
iacTMacc,
BOJIOKOH,
MIPUMCHCHHE B
Pa3IMYHBIX
oTpacsx.
Hcnoap3oBaTh
€CTECTBEHHO-
Hay4HbIC
METOBI
MO3HAHUS —
HaOI01aTh U

OIIHCHIBATH
JEMOHCTPALIOH
HBIMN
IKCIIEPUMEHT
Hroro mo pa3aeny 2
OBILEE 34 2
KOJIMYECTBO
YACOB IIO
[TPOTPAMME
11 kanace
DIEKTPOHHBI Dopmbl
Haumenosanne
No OCHOBHBIE BUIBI e (uudposbie) . TEKYILEro
paznenoB u tem |Konuuects Yuér HPDO
/ JESITENIbHOCTH o0Opa3oBaTenb KOHTPOJIS
yueOHOro 0 4acoB
I oOyuaromuxcst HbIE YCIIEBAEMOCT
npeaMera
pecypcbl) "
Pasznen 1.
Teoperuueckue
OCHOBBI XMMHHU
1.1 CTpOCHI/Ie 3 PaCKpLIBaTL CMBICJI bubanoreka Amo.znanepzo-
aToOMOB. n3ydaemsix noustuii  [LIOK npomboluienn
[Tepnonuuecku (BBISIBIIAITH X https://mysch ez Komnaexc
il 3aKOH U XapaKTepHbIe ool.edu.ru/  leonacmu.
[Tepuognueckas MIPU3HAKN), CHEMCUHCK U
cucreMa YCTaHABJIMBAaTh UX O3epck —
XUMHUYECKHUX B3aMMOCBA3b. uenmpul
aneMeHToB /I. PackpeIBaTh cMBbICH amomnoil
U. Menneneena TNICPHOMHECKOTO npomvluLienno
3akoHa /I. H.
cmu oonacmu.
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1.2

Crpoenue
BEIIIECTBA.

6Mmuoroo0pasue

BCIICCTB

1.3

XUMHUYECKUE
peakiuu

Meuneneena u
JIEMOHCTPHUPOBATH €r0

CUCTEMAaTU3UPYIOIIYIO,

OOBSCHUTENIBHYIO U
MPOrHOCTUYECKYIO
byHKIMN.
XapakTeprus3oBaThb

SJICKTPOHHOE CTPOCHHUE

aTOMOB XMMHYECKHUX
sJeMeHTOB 1-4
MEPHOJI0B, UCTIOJIb3YS
MOHATHSA S-, P-, d-
AJIEKTPOHHBIE
opOuTanm,
SHEPreTUYECKUe
YPOBHHU.

OOBSICHATH
3aKOHOMEPHOCTHU
W3MCHCHMS CBOMCTB
XHUMHYECKHUX
3JIEMEHTOB M UX
COE€IMHEHU 110
MepuoIaM U Trpymnmnam
[Tepuoauueckoit
cucremsl JI. U.
MenneneeBa
PackpsiBath

CMBICJI U3y4aeMbIX
MOHSATHUH
(BBIIETISATH UX
XapaKkTepHbIC
IIPU3HAKHU) U
MIPUMEHSATD 3TH
MOHATUATIPU
OIIMCaHMH COCTaBa
Y CTPOCHHUS
BEIISCTB, IS
00BICHEHUS
OTJIEbHBIX(PAKTOB
7 SIBJICHUH.
Onpenenars BUIbI
XUMHYSCKOM CBI3HU
(KOBaJICHTHOW,
HOHHOM,
METaJINYECKOM,
BOJIOPOTHOM)

B COCIMHEHMSX ; THUII
KPUCTAJUTMYECKOU
peETKU

Bbubanoreka

LHOK

https://mysch

ool.edu.ru/

bubnuoreka [[Ipouzeoocmeo

LHOK cepHoil

https://mysch kucromet,

ool.edu.ru/  Imemannypzuue
CcKoe
npouszeoocmeo
6 pecuone.
Pone
Kamanuzamop
06 6
mepmuueckoi
oopabomke

\Memannos u
CNn1a6806 Ha
npeonpuamus
by
Yenabunckoii
oonacmu.
Xumuueckue
peakuyuu,
C8s3AHHbIE C
BazpasHeHuem
OKpyHCcarouieil
cpeovl 6
Yenabunckoi
oonacmu.
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KOHKPETHOTO
BCIIECTBA.
Ornpenendarsb
BaAJIEHTHOCTE U
CTeNEeHb

OKHCJICHHUS
XUMHYECKUX
3JICMCHTOB B
COCIMHCHMX
Pa3IMYHOTO
cocrasa.
[IpoBOaUTH
BBIYMCIICHUS

C UCIIOJIB30BaHUEM
MOHSTHS «MaccoBas
JIOJIA BEIIECTBA B
pacTBope».

Bnanets HN3ydacMbIMU

XAMUYECKUMU
MTOHSTHSIMH.
OOBSACHATH
3aBHCHMOCTD
CKOPOCTH
XHUMHYECKOH
pEeaKIMK OT
Pa3ITUYHBIX
(bakTopoB.
Onpenensars
XapaxkrTep
CMEIICHUS
XHUMHYECKOT0
paBHOBECHUS

B 3aBUCHMOCTH OT
BHEIIHETO
BO3ACHCTBUS
(mpunun Jle
[Tarense).
CocTaBlIsTh
ypaBHEHUS
peakuun
pa3IMYHBIX THIIOB;
MOJTHBIE U
COKpAaIEHHbIE
ypaBHEHUS
peaKkuuii HOHHOTO
oOMeHa, yuUuThIBast
YCIIOBHS,IIPH
KOTOPBIX 3TH
peaKIuy UayT




110 KOHIIA.
Hcnonp3oBarh
€CTECTBEHHO-
HAyYHBIC METO/IBI
MO3HAHUS —
IIpOBEJICHHE,
HaOJII0JICHUE U
OIKCaHUE
XUMHUYECKOTO
AKCIIEPUMEHTA
(leMOHCTpaIOHHBIE
1 1abopaTopHbIe
OTIBITHI,
MPaKTHYECKHE
paboThI): IO
OTIPENICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB
BEIIECTB, PEaKIuit
HOHHOI'0 OOM€EHa,
BIIUSTHUIO Pa3IIUIHBIX
(dhakTOpOB Ha
CKOpPOCTb PEaKLIHIA.
CrnenoBath mpaBuiiaM
MOJIb30BaHUS
XAMHYECKOW TOCY 101
1 1a00paTOpHBIM
000pyTI0BaHUEM.
[IpencraBnsaTh
pe3ynbTaThl
XUMHUYECKOTO
HKCIIEPUMEHTA B
dbopmesanucu
ypaBHEHUU
COOTBETCTBYIOIIUX
peaKkuuii U 1eN1aTh
BBIBOJIBI HA UX
OCHOBE.
IIpoBOaUTH
BBIYMCIICHHSI

10 YPaBHCHUSIM

XUMHYECKHUX PEaKIIHii,B

TOM 4YHCIIe

Heopranuuecka

TEPMOXUMHUYECKHE
pacyETsl

Hroro 1o 13

pazaeny

Paznen 2.




1 XUMHUA

2.1

MeTtamisl

PackpsIBaTh CMBICT
M3y4aeMbIX OHATUN
(BBIIETIATH UX
XapaKTepHbIE
MPU3HAKW) ¥ TIPUMEHSTh
STU TOHATHUSATIPU
OIMMCAaHUM COCTaBa U
CTPOEHHUSI BEIIECTB, JJIsI
00BACHEHUS OTACIBLHBIX
(haKTOB U SIBJICHUI.
OOBACHATE 00IIIHE
3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB
DIICMCHTOB — METAILJIOB
1 UX COEIUHEHUH C
Y4ETOMCTPOCHUS UX
ATOMOB M ITOJIOKCHUS
B Ilepnonnueckon
CHCTEMEXHUMHUYCCKUX
DIICMCHTOB

J1. 1. Menneneena.
XapakTepu3oBaTh
(ommHCHIBaTh) OOIIIHE
XHMHYCCKHE CBOMCTBA
METaJJIOB, KX
BaXKHEHIITX
COCTMHEHH,
MOATBEPKIAITO
OMUCaHuEe TPUMEPAMHU
YpaBHEHUI
COOTBETCTBYIOIINX
XHAMUYECKHIX

[pEaKIUil; IpUMEHEHUE
METaJUIOBB Pa3JIMYHBIX
00J1acTSIX, a TAKXKE
HMCIIOIL30BAHUE UX JIJIS
CO3J]aHUSICOBPEMEHHBIX
MaTepuaioB U
TEXHOJIOTHUH.
OnuceBaTh CIIOCOOBI
3alllUThI METAJIOBOT
KOPPO3HH.

PackpbIBaTh CYIIHOCTD
OKHCJIUTENHHO
BOCCTaHOBHUTCILHBIX
[PEAKIIMIIIOCPECTBOM
COCTaBJICHUS
PIIEKTPOHHOTO OajaHca
ATHUX PEAKIUH.
[IpoBOIUTH peakunu,

MMOATBCPIKAAOIINC

bubnuoreka
1HOK

https://mysch
ool.edu.ru/

Mecmopocoe
HusA pyo
YEepHbIX U

U GemHbIX
\mMemannos na
meppumopuu
oonacmu.
IIpouzeoocmeo
uycyHa u
cmau,

U G6emHbIX
\mMemannos na
memanaypzuue
CKUx
npeonpuamus
x oonacmu.
Pono
AHMPONO2EHHO
eo haxkmopa 6
Bacpa3HeHuu
OKpyscarouen
cpeonl
npeonpuamus
MU uepHoil u
ueemHnoil
mMemannypeuu
Ypana na
npumepe
OKUCIUmMenvbHo
soccmanoeum
e/1bHBIX
peaxyuit.
OKucnumesnvH
0-
eoccmanoeum
e1bHble
peaxkyuu,
nexcaujue 6
0CHOGe
XuMuueckux
npouseoocme
pezuona
Cnocoowv
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XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEIIECTB,
[pacro3HaBaTh OMBITHBIM
IIyTEM MOHBI METAJUIOB,
MPUCYTCTBYIOIIKE B
BOJTHBIXPACTBOPAX.
Mcnonbs3oBath
€CTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS —
[pOBEJICHUE,
HaOJIFOAEHUE U
OMHUCaHUE XUMUYECKOTO
PKCIIEPUMEHTA
(1eMOHCTpalMOHHBIEC U
mabopaTopHbIE OMBITHI,
MPAKTUYECKHE PAOOTHI).
IIpencTaBisiTh
[pe3yIbTaThI
XUMHUYECKOTO
DKCIIEpUMEHTa B (hopme
3aIllMCU YPaBHEHUN
COOTBETCTBYIOIIUX
[pEAKLHI U 1eJ1aTh
BBIBOJIBI HA X OCHOBE.
CrnenoBath npaBuiiaM
[OJIb30BAHUS
XAMHYECKON MOCYION 1
abopaTOpHBIM
000pyTIOBAaHUEM.
[IpoBOANTH BHIYUCIICHUS
[0 YpaBHEHUSIM
XUMHUECKHUX pPeaKIni.
CaMOoCTOSATENBHO
MJIaHUPOBATH U
OCYILIECTBIISITH CBOIO
MO3HABATEIHHYIO

e TeTbHOCTD;
MPUHUMATh aKTUBHOE
y4acTHe B IPYyNIIOBOU
yaeOHOi

e TeTbHOCTH

Bawgumol
\mMemannoe om
Koppo3uu na
npeonpuamus
X oonacmu.

2.2

HewmeTasuibl

PackpsiBath
CMBICIT U3y4aeMBbIX
MOHATUHI
(BBLACIATH UX
XapaKTepHbIe
IIPU3HAKN) U
IIPUMEHSTH 3TH

2.3

CBs3b
HEOPTaHWYECKH
XU

MMOHATHAIIPHU
OIIMCaHNH COCTaBa
" CTPOCHUA

bubmmoreka
1HOK

https://mysch
ool.edu.ru/

Ilpumenen
ue
Biekmponu3a
Ha
npeonpuamus
X pecuona.

Bbubanoreka
1HOK
https://mysch
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OpraHH4eCKHUX
BEIIECTB

BCIIIECTB, IS
00BICHEHHUS
OTJICTHHBIX(PAKTOB

U SIBJICHUH.
OOBICHATH 001IHE
3aKOHOMEPHOCTHU

B U3BMCHCHNH CBOMCTB
HEMETAJIJIOB U UX
COCIUHEHUH C
Y4ETOM CTPOCHUS UX
aTOMOB U MOJIOKESHUS
B

Ilepuo

JIMYECK

o

CHCTEM

e

XUMHAY

eCKUX

3JIeMe

HTOB

. . Menneneena.
XapakTepu3oBaTh
(ormuchIBaTH) 00IIHE
XUMHYECKHE
CBOMCTBa
HEMETAJIJIOB, UX
Ba)KHEHIIINX
COE€IUHEHUH,
MOATBEPKIAAITO
OTNHMCaHUE TPUMEPAMHU
YPaBHEHUNU
COOTBETCTBYIOIINX
XUMHYECKHAX
peaKuui.
Xapaktepus3oBaTh
BIIMSIHHE HEMETAJJIOB
¥ UX COCIMHEHUM Ha
JKBBIE OPTaHU3MBI;
OITHCHIBATH
MIPUMEHEHUE

B PA3JIMYHBIX
o0acTsax
MPaKTUIECKO

H

JIeSITeIIbHOCT

M JeJIoBeKa.
ITonTeepxaa

Thb

ool.edu.ru/
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CYILECTBOBA

HUE

TEHETUYECKO

1 CBSI3U

MEXY
HEOpraHuyec
KUMH
BElIECTBAMHU

C TIOMOIIIBIO
ypaBHEHUH
COOTBETCTBY
FOILIUX
XUMHUYECKHUX
peaKIui.
PackpsiBath
CYIIIHOCTh
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX
peakuui
MOCPEACTBOM
COCTaBJICHUS
AIIEKTPOHHOTO
OasaHca 3TUX
peaKuum.
IIpoBoauTh
peaxiuu,
MOJITBEP K IAOIIHE
XapaKkTepHbIC
CBOICTBA
M3y4aeMbIX
BEIIECTB,
pacrno3HaBaTh
OIIBITHBIM ITyTEM
AHUOHBI,
MPUCYTCTBYIOIINE
B BOJIHBIX
pacTBopax.
Hcnonp3oBath
€CTECTBEHHO-
Hay4HbIE METO/IbI
MO3HAHUS —
MPOBE/ICHHUE,
HaOJIFOEHNE U
ONuUCaHue
XUMHUYECKOTO
IKCIIEPUMEHTA
(meMoHCTpaIMOHHBIC
U J1abopaTopHbIE
OTIBITHI,




MPaKTUYECKHUE
paboThI).
[IpencraBnsaTe
pe3ynbTaThl
XHUMHUYECKOTO
AKCIIEPUMEHTA B
dbopme 3amucu
ypaBHEHUU
COOTBETCTBYIOIINX
peakuuii M JAenarb
BBIBOJIBI HA UX
ocHoBe. CienoBaTh
npaBujIamM
ITOJIE30BaHUS
XUMHYECKON OCY 101
1 J1abOpaTOPHBIM
o0opyoBaHuEM.
IIpoBoauTh
BBIYHMCIICHUS

[0 YPaBHEHUSIM
XAMHYECKHUX
peaKIuu.
CaMOCTOSTEIIEHO
IJIAHUPOBATh U
OCYIIECTBIISITH CBOIO
MMO3HABATEIIbHYIO
JIeSITCIIbHOCTE;
MPUHUMATH
aKTHUBHOE Yy4acTHE B
rpynnoBoi yueOHoM
eI TeIbHOCTH

HUroro o
pasneiny

17

Pa3nea 3.

XUMHA | )KH3HD

3.1

XUMUS U )KU3Hb

PackpsiBath poib
XUMHHU B pCHICHUN
OHCPICTUYCCKHX,
CBIPLECBBIX U
HKOJIOTHYECKUX
npoOemM
YeI0BEUeCTBa,
OTHCHIBATH OCHOBHBIE
HaImpaBJICHUS
pa3BUTHUSA
XUMHYECKON HAYKU U
TEXHOJIOTHUH.

IIpumeHnATH

bubmoreka
HOK

https://mysch
ool.edu.ru/

3nauenue
00beKmuBH020
uccneoosanus
Xumuueckoii
nPOMbLUUIEHHO
cmu o1
ypoens
6030¢elicmeus
uenoeeka - Ha
npupooy.
IIpooykyus
npeonpuamuil
dapmaronozuu

ecKoil
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paBUIIa
0e301macHOro
oOpartieHus ¢
BEILIECTBAMH,
HCIIOJIb3YEMBIM

U B

ITOBCEIHEBHOMU
JKU3HU, TIpaBUiia
MOBEJICHUS B LIETISX
cOepeKeHHS
3JI0POBBS U
OKpYyKaroleun
MPUPOIHON Cpeabl;
MOHUMATb BpeJ
(omacHoOCTB)
BO3JICHCTBUS HA
JKUBBIE OPTaHU3MBbI
OTIpEeIeTICHHBIX
BEIIECTB

CMBICJI TTOKa3aTelis
ITJIK, nosicuaTbHa
pUMepax crocoObl
YMCHBIIICHUS U
MPEIOTBPALIICHUS
UX BPEIHOTO
BO3JIEHCTBUSL.
AHanu3upoBartb 1
KPUTHYECKU
OIICHUBATh
uH(pOopMalLIo,
CBSI3aHHYIO C
XUMHYECKUMU
MpoIieccaMmu 1 uX
BIIUSTHUEM Ha
COCTOSIHHE
OKpYKaroIIEeNCPEIbl.
Ucnonp3oBath
MOJTyYEHHBIC
3HAHUS U
MIPEACTABJICHUS O
chepax
JESITEIILHOCTH,
CBSI3aHHBIX C
HayKOU U
COBPEMEHHBIMU
TEXHOJIOTHUSIMH, KaK
OCHOBY JIJIs
OpHEHTAINH B
BBIOOpE CBOEH

nPOMBILUUIIEHHO
cmu  pecuona.
Ucnonv3zosanu
e
Hegpmenpooyk
moe u
npupooHo2o
eaza KaK|
monauea 011
mpancnopma 6
Yenabunckoii
oonacmu.




Oyny1ei
po¢eCCHOHAIBHO

W IeATEIIbHOCTH.
[TpuHuMaTh yyacTue B
00CyXIeHIHU TIPOoOIeM
XUMHYECKOH U
AKOJIOTMYECKOU
HAIPaBJIEHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO
MO3UIUIO O
npoOieme u

npeajiaraTb
BO3MOXHBIE ITYTH €€
[pereHus

Wtoro mo 4

pazneny

OBIIEE 34 2

KOJIMYECTBO

HYACOB I10

ITPOTPAMME




