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®denepanpHas paboyasi mporpamMma Mo y4eOHOMy TpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeamerHas obOnacth «EcTecTBeHHO-Hay4dHBIC TIPEAMETHI»)  (majiee
COOTBETCTBEHHO — IIpOrpamMma 1Mo XUMHH, XUMUS) BKIIOYAET MOSCHUTEIBHYIO 3aIUCKY,
cozepxkaHue oO0ydeHHUs, TUIaHUPYEMbIE pe3yJbTaThl OCBOSHUS MPOTPAMMBI MO XUMUH,
IUTAaHUPYEMBIE pPe3yJbTaThl, TEMAaTUYECKOE IUIAaHUPOBAHME, TMepedyeHb (KoaudukraTop)
pacmpeneNeHHbIX MO0 KjaccaM MPOBEPSIEMBIX TPEOOBaHUN K pe3yJibTaTaM OCBOCHMS
OCHOBHOM 00pa3oBaTeILHON IPOrpaMMBbl CPeaHEro 00IIero oopa3oBaHus U YJIEMEHTOB
coJiepKaHUs IO XUMUMU.

[TosicauTenpHast 3amuMcka OTpakaeT OOmMe IEeMr W 3a/auyd M3Y4YCHHS XHUMHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIIOK K €€ HM3yYCHHIO O0Yy4aroluMUCH,
MECTO B CTPYKType Yy4eOHOro IUlaHa, a TakKe MOAXOAbl K OTOOpY CcojepKaHuf,
K OIpEACIICHUIO ITUTAaHUPYEMBIX pe3yJbTaTOB W K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMS.

Conepxanue OOydeHHUS PACKPBIBACT  COJIEpPXKATENbHbIE JIMHUU, KOTOpbIE
IpeayararoTcs JUisi 00sS3aTeIbHOTO M3YUYeHHUs B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus.

[Inanupyemble pe3ysibTaThl OCBOCHHUS MPOTPaMMbl IO XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METallpeJMETHBIC PEe3yJbTaThl 3a BECh IMEPHOJl OOyYEeHHs] Ha YPOBHE
CpemHero oOIIero oO0pa3oBaHUs, a TAKXKE MPEIMETHBIC TOCTHXKEHHS O0ydaroIIerocs
3a KaXKIbI{ TOJ] OOy4EHHUS.

NNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHM Ha YpOBHE CpeAHEero oOiero odOpa3oBaHusi pazpaboTaHa
HAa OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHON
IpOrpaMMbl CpeIHero oomiero oopazoBanus, npeacrasieHubix B ®I'OC COO, ¢ yuetom
Konuenuuu mnpenonaBanus y4deOHOro mnpeaMera «Xumus» B 00pa30oBaTeIbHBIX
opranm3anusx Poccuiickoit deaeparuu, peaiu3yrolUX OCHOBHBIE 00pa30BaTeNIbHBIC
OporpaMMbl, M OCHOBHBIX TMOJOXKEHUH (eaepaibHOM paboueld  IpOrpaMmbl
BOCIHUTAHUS.

OcCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OMNPEICICHUIO 00IIeH
CTpaTeruu 0Oy4YeHUs, BOCIIUTAHUS U PA3BUTHUS OOYyYalOUIUXCS CPEICTBAMH Y4e€OHOTrO
npeamera «Xumus» qanaa 10-11  kmaccoB Ha 0a30BOM  YpPOBHE COCTaBUIIU
koHuentyanbHble mnonoxeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH ILEJei,
COJICp)KaHMs, pEe3yJbTaTOB OOydeHHUs] U TpeOOBaHUH K YPOBHIO MOJTOTOBKHU
BBIITYCKHHKOB.

B COOTBETCTBUMM C JaHHBIMU TMOJOKEHHUSIMHU MpOrpaMMa IO XUMUU (0a30BBIM
YPOBEHB) Ha YPOBHE CPEJHETO 00111ero 00pa3oBaHus:

yCTaHaBJIMBaeT 00s3aTeibHOC (MHBApUAHTHOE) TIPEJAMETHOE  COJIepKaHUeE,
OnpeeNsieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha Ka)JOM STare
U3YYEHHUS] TMpEeaMeTa, MPEAYyCMATPUBAET NPUHILMIBI CTPYKTYPUPOBAHUSA COJIEPKAHUS
U paclpeiesieHtsi ero 1o KjiaccaMm, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;
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JaeT IPUMEPHOE paclpesesieHHe y4eOHBIX 4YacoB IO TEMaTHYECKHM paszeliaMm,
PEKOMEHIYEeT MPUMEPHYIO TOCJIEeNOBATEIBHOCTh W3YYEHHUS OTAEIBHBIX TE€M Kypca C
Y4E€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKK Y4eOHOro mpolecca,
BO3pacTHBIX ocobeHHocTel obyuatonuxes 10 — 11 kiaccos;

JaeT METOAMYECKYI0 HHTEPHpEeTaluio IeJel M3ydeHus MpeAMeTa Ha YpOBHE
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpeaHero oOlmero  oOpa3oBaHus,
COJIepKaTENbHON XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHOM TpOrpaMMbl CpeAaHero oOiiero o0pa3oBaHusi (JIMUHOCTHBIX,
METanpeJMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Yy4eOHO-IIO3HABATEIHLHOMN
JeSTeIbHOCTH OO0YyYalolIerocss IO OCBOEHHUIO cojepxaHus mpenMera. [lo Bcem
Ha3BaHHBIM TO3UIMSM B TpOrpaMMe IO XUMHH COOJI0JeHa TPEeMCTBEHHOCTD
¢ ¢enepasbHON paboyelt MpPOrpaMMol OCHOBHOTO 00IIero oO0pa3oBaHUs MO XUMHUU
(nnsa 89 knaccoB 00pa3oBaTEIbHBIX OpraHu3aluii, 0a30BbIA YPOBEHB).

[IporpaMMa MO XUMHUHM SIBISETCS OPHEHTUPOM [UJIsI COCTaBICHUS pabodnx
IpOrpaMM, aBTOPbl KOTOPBIX MOTYT HPEJIOKHUTH CBOM MOAXOJ K CTPYKTYpPHUPOBAHHUIO
U TIOCJIEIOBAaTeIbHOCTH HW3Y4YeHHMsI y4eOHOrO0 MaTrepualia, a TaKXe CBOE BHUICHHE
OTHOCHUTEIFHO BO3MOXXHOCTH BbIOOpa BapHaTHBHON COCTaBISIONICH COACPIKAHUS
npeaMeTa TOMOJIHUTENBHO K 00513aTebHON (MHBApUAHTHON) YaCTH €ro COACepKaHMUs.

XuMHuueckoe 00pa3oBaHME, MOJYyYAEMOE BBITYCKHUKAMH 00I€00pa30oBaTEIbHON
OpraHM3aIliM, SBISETCS HEOTHEMJIEMON 4YacThI0O HX OOpPa30BAaHHOCTH M CIYXKHUT
3aBepUIAIOIIMM 3TAllOM peaju3allii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KIHOUEBBIX
[IEHHOCTEH, MPUCYIIUX ILEJOCTHOM CHCTEME XMMHYECKOTO oOpasoBanms. KitoueBbie
IEHHOCTH KacaloTCsl TMO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHUS
U o0miei KyJbTYphl YEJIOBEKa, a TaKke 3KOJOTHYeCKHM OOOCHOBAHHOTO OTHOLICHHMS
K CBOEMY 3J0pPOBBIO W TPUPOHOU cpene. Peanmmsyercs xumuyeckoe oOpa3zoBaHHE
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oO0mIero oOpa3oBaHUsl CPEICTBAMHU y4eOHOTO
npeaMeTa «XHUMHUA», COAEpKaHUE U MOCTPOECHHUE KOTOPOro OINpEAeeHbl B MpOorpaMmme
0 XMMHUU C yYETOM CHeUU(PUKU HAYKHM XUMHUHU, €€ 3HAYCHHUS B MO3HAHUU TPUPOJIBI
U B MaTepUagbHOM KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX IieJied U MPUHIIUIIOB,
XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEHEro o01ero oopazoBaHus
B Poccuiickoii denepanun.

[Ipu dopmupoBanum coaepkaHus MpeaMera «XHUMHS» YUYTEHbI CIEAYIOIINe
TIOJIO’KEHUS O Criel(UKe U 3HAYCHUH HAyK XUMHH.

XUMHUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3aHUH
HOBOM 0a3pl MarepuaibHOM KyJIbTYphl, BHOCUT CBOW BKJIaJ B (OpPMHpPOBAHUE
paloOHaIbHOIO HAYYHOTO MBIIUIEHUS, B CO3JIaHUE IIEJIOCTHOIO MpEJCTaBiICHUs 00
OKpY’KarolleM MHpe Kak O €IMHCTBE MPHUPOJBI U YelOBEKa, KOTopoe (opMHUpyeTcs B
XMMUU Ha OCHOBE TIOHMMAaHHUS BELIECTBEHHOIO COCTaBa OKPYXKAIOIIEro MUpa,
OCO3HAaHUs B3aMMOCBSI3U MEX]y CTPOCHHEM BELIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU
00JaCTAMU IPUMEHEHUS.
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CoBpeMeHHass XUMHUSI KakK HayKa cOo3uAaTelibHas, HayKa BBICOKMX TEXHOJIOTHUUN
HaIlpaBJIeHa Ha PEIlICeHHE TI00AIbHBIX MTPOOJIeM YCTOMUHUBOTO Pa3BUTHUS YETIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HSKOJOTUYECKONW O€30MacHOCTH M OXPaHbI
310pOBbsl. TeCHO B3aMMOJACICTBYS C IPYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHUSI cTajia
HEOTHEMJIEMOM YacCThl0 MHUPOBOM KYJIbTYPhbl, HEOOXOAUMBIM YCJIOBHEM YCIICIIHOTO
TpyJa ¥ )KH3HU KaKJI0TO WieHa 00IIecTBa.

B cooTBeTcTBUU € 00IIMMHU LEISIMU U IPUHIUIIAME CPETHETO OOIIEro 00pa3oBaHus
comepxkanue npeamera «Xumus» (10 — 11 xmaccel, 6a30BBIA ypPOBEHb H3yUCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO MOATOTOBKY OOyYarommxcs,
HEOOXOMMMYIO WM JJisi BBIPAOOTKM MHPOBO33PEHUYECKHX OPUECHTHUPOB, YCIICITHOTO
BKJIIOYEHHUSI B KU3Hb COILMYMa, MPOJOJDKEHHUS O00pa30BaHUsSl B Pa3JIMUHBIX 00JIACTSX,
HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMUEM.

CocTaBisIOMKUMY PEeIMETa « XUMHUS» SBISIIOTCS 0a30BbI€ KypChl — «Opranndeckas
xuMus» U «O01Ias 1 HeOpraHUYeCcKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJEPKaHUs
KOTOPBIX SIBISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW IO HEOPTraHUYECKOU
XuMUHM (C BKJIIOYEHUEM 3HAHUW U3 O0O0med XUMHUU) U OPraHUYEeCKOM XUMUHU.
dopMupoBaHUE NaHHOW CHUCTEMbl 3HAHUW TPU HM3YUYEHUU MpeAMeTa O0ecreyruBaeT
BO3MOXXHOCTh PACCMOTPEHHSI BCETO MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIUX MOHATHIA,
3aKOHOB Y TEOPUN XUMUHU.

Ctpyktypa conepxkanus KypcoB — «Opranumdeckas xumusi» u «OOmas
U HEOpraHuyveckas Xumus» chOopMUpOBaHa B NporpaMMe IO XUMHUHM Ha OCHOBE
CHUCTEMHOTO MOAX0/a K M3YUYEHHUI0 YUYeOHOro maTrepuana u o0ycloBiIeHa UCTOPUUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUH HA OTPE/IETICHHBIX TEOPETHUECKUX YPOBHAX. B Kypce
OPraHMYECKON XMMHM BEILIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIACCUYECKOW TEOPUH
CTPOCHUSI OpPraHWYECKUX COEAUHEHUM, a TaKXKE Ha YPOBHE CTEPEOXUMHUYECKUX
Y DJICKTPOHHBIX MPEACTABICHUM O CTpOeHHH BenlecTB. CBeieHUs 00 N3yYaeMbIX B Kypce
BEILIECTBAX JIAIOTCS B PA3BUTHU — OT YIVIEBOJAOPOJOB JI0 CJIOXKHBIX OHOJOTHYECKH
AKTUBHBIX COE€AUMHEHHH. B Kypce oOpraHnueckod XHWMHUHU [OJYyYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEpPBOHAYAILHBIC
NPEICTAaBICHUS O XHMHYECKOW CBS3M, KIACCU(DPUKAIMOHHBIX MpPHU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEAKIIUH.

B npenmere «Xumusi» 6a30BOro ypoBHSI pacCMaTpUBAETCsl U3YUEHHBI HA YPOBHE
OCHOBHOT'O 0011Iero o00pa3oBaHUsl TEOPETUUYECKUUA MaTepuas U (aKTOJIOTUUYECKUE
CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO1mas
U HEOpraHWYecKas XUMHs» OO0ydaroIIMMCs MPEeIO0CTaBIsETCS BO3MOXXHOCTh OCO3HATH
3HAYCHHUE TMEPUOJUYECKOTO0 3aKOHA C OOIIETCOPETUYSCKUX M METOJ0JIOTHYECKUX
MO3UIINHI, TIyO)XXe MOHITh UCTOPUYECKOE H3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT
000011aK01IIe | 10 OOBSICHSIOIICH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUMKA O BaXHEMIIMX BEHIECTBAX, MX COCTaBE, CTPOECHUH,
CBOWCTBaX W TIPUMEHEHUWH, A TAKKE€ O XHUMHUYECKHX PpEAKUUSIX, HX CYIIHOCTU
Y 3aKOHOMEPHOCTSX NPOTEKaHus JonoJHseTcs B Kypcax 10 u 11 kiraccoB anementamu
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COJIEpKaHUS, UMEIOIIMMU KYJbTYPOJIOTHYECKUN M TMPUKIATHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT MMOHMMAHUIO B3aMMOCBSI3M XUMHH C IPYTUMH HayKaMU, PaCKpBIBAIOT €€
pOJiIb B TO3HABATEIBHOW W TPAKTUYECKON NESITEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUsSI K MPOIECCY TBOPUYECTBA B O0OJIACTU TEOPUU U MPAKTUUECKUX
NPUIOKEHUN XUMHUHU, TMOMOTalOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBS3aHHBIX C XMMHEW, KPUTHUYECKH OCMBICITUBATH
MH(pOpMAILIMIO U TPUMEHATH €€ ISl MOMOJHEHUS 3HAHUM, PEIICHUSI UHTEIJIEKTYalbHbIX
U SKCIEPUMEHTAIIbHBIX UCCleN0BaTeNbCcKkuX 3amad. Coaepikanue y4eOHOro mpeamera
«Xumus» JAHHOTO YypOBHA W3Y4YEHUS OPUEHTUPOBAHO Ha (HOPMHUPOBAHHE Y
00yYaromMXcsi MHPOBO33PEHUYECKON OCHOBBI 11 MOHUMaHUs (PHIocoDCKUX HIEH,
TaKuX Kak: MaTepualbHOE E€IMHCTBO HEOPraHWUYECKOTO0 M OpPraHuYecKoro Mupa,
00yCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, I[03HABAEMOCTh
IIPUPOJIHBIX SABJIEHUN MYTEM SKCIIEPUMEHTA U PELICHHS MPOTUBOPEUYUN MEXKAY HOBBIMU
dbakTaMu U TEOPETUYECKUMH TMPEANOCHIIIKAMH, OCO3HAHUE POJIM XWMUU B PEIICHUH
AKOJIOTMYECKUX TPoOJieM, a Takxke MpobsieM COEpeKEeHUsS] IHEPTETHUYECKUX PECYpPCOB,
CBIPbsl, CO3JJaHUS HOBBIX TEXHOJIOTUH U MAaTEpUAJIOB.

B nnane pemrenus 3aga4 BOCIUTAHMS, PA3BUTUS U COLUATIA3AIMUA OOYYaIOIIUXCS
IPUHATHIE IPOTPAMMOM IO XUMUH NOAXOBI K OMPEAECICHUIO COAEPKAHUSA U IOCTPOEHUS
npeaMeTra MpeayCMaTpuBalOT (QopMUpoBaHUE Y OOyYaroNuXcsi YHUBEPCATbHBIX
y4eOHBIX JACHCTBUM, UMEIOIIUX 0A30BOE 3HAUCHUE JIJISI PA3JIMYHBIX BUIOB JIESITEIHLHOCTH:
pemieHuss TpoOJieM, IOWCKA, aHaiu3a W o0paboTKHM HH(pOpMAIUU, HEOOXOIMMBIX
JUIsT TOpUOOpPETEHUs] OIbITa NPAKTUYECKOM M HCCIEOBATEIbCKON /eI TEIbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHUM XUMUHU.

B mpakTtuke npenogaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus
TaK U Ha YPOBHE CpEHEro o0Iiero o0pa3oBaHusl, MPU ONPEIEIECHUN COAEPKATEIbHON
XapaKTEPUCTUKU LEJNEHd M3y4YeHUs [MpEeaMEeTa HalpaBICHUEM IEPBOCTEIICHHOM
3HAYUMOCTH TPAJAUIIMOHHO TPHU3HAETCS (DOPMUPOBAHNE OCHOB XUMUYECKON HAYKH Kak
00J1aCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON JESITEIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. C METOAMYECKON TOUKHU 3PEHUS TaKOU
MOAXOJ] K ONPECICHUIO 1IeJIeN N3ydeHUs MpeIMeTa SIBISECTCS BIIOJIHE ONPaBAaHHBIM.

['maBHBIMU LEISIMU U3YYEHUS TpenMeTa «XUMHUs» Ha YPOBHE CpeIHEro oOIero
o0Opa3oBaHus Ha 0a30BOM YPOBHE SIBIISIIOTCS:

dhopMUpPOBAHUE CHCTEMbl XMMHUUYCCKHUX 3HAHMM KaK BaKHEHINCH COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOU KapTHHBI MUPa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHSTHS,
dbyHIaMEeHTalIbHbIE 3aKOHBI U TEOPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHE
U TMOHMMAaHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOI0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHS U CTAHOBJICHHUS;

dbopMHpOBaHUE W pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX IO3HAHUSA
BCIIECTB W XUMHUUYECKUX peaKlHil, HEOOXOAUMBIX Mg NPUOOpPETEHUS YMEHUMU
OPUEHTHUPOBATHCSA B MUPE BEUIECTB U XUMHUECKUX SBJIICHUI, UMEIOIINX MECTO B MPUPOJIE,
B IIPAKTUYECKOW U MOBCETHEBHOM KU3HU;
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pa3BUTHE YMEHHA W CIOCOOOB JESITEIbHOCTH, CBS3aHHBIX C HAONIOJACHUEM U
OOBSCHCHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOIIOJCHUEM TIPaBWII 0E€30MacHOTO
oOpaIlieHus C BeIeCTBaMHU.

CopepxatenpHasi XapaKTePUCTHKA IIETICH ¥ 3a/1a4 U3YYCHUS MIPEIMETa B TIporpaMme
0 XUMHUHU YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBHHM C HOBBIMH IPHOPUTETAMHU
B CHCTEMeE cpeiHero oomiero oopazoBanus. CeroaHs B IPenofaBaHUA XUMUH B OOJIBIIICH
CTENICHU OTAACTCS MPEANMOYTECHUE MPAKTUUECKOW KOMIIOHEHTE COJICpP KaHUsS O0ydeHUS,
OpPHEHTHPOBAHHOW Ha TMOJTOTOBKY BBIITYCKHHKA 00IIe00pa30BaTEILHON OpraHU3aIuy,
BIQJICIONIETO HE HAOOpOM 3HAHWM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHUSIMHM aKTHBHOTO TOJYYCHHUS 3HAHWN U IPUMEHEHUS X B PeaTbHON
KU3HU JIJIS1 PEIICHUS IPAKTHYECKUX 3a/1a4.

B sT0i1 CcBA3M mpu u3yueHHM npeaMera «XUMHS» JOMUHHPYIOLIEEC 3HAYCHHE
IpPUOOPETAIOT TaKUE LT U 3a]]a4H, KaK:

aganTamnys OOYyYalolUXCS K YCJIOBHSM JWHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHNE MHTEIUICKTYAIBHO PAa3BUTONM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSTEIIFHOMY MPUHSTHIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

dbopmupoBaHHEe Y O0yJAOIINXCS KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHITUH),
UMEIOIINX YHHUBEPCAJTLHOE 3HAYCHUE IS PA3IUYHBIX BUIOB JCSATCIBHOCTH: PEIICHUS
npoOieMm, Tmoucka, aHaimu3a U 00paboTku uHOOpPMAIUU, HEOOXOIAUMBIX IS
IPUOOPETEHUS OMBITA ACATEIBHOCTH, KOTOpas 3aHUMAaeT BaKHOE MECTO B ITO3HAHHUH
XUMHUH, a TaKKe JUIS OICHKU C TO3WMIIMK 3KOJIOTMYEeCKOW Oe30MacHOCTH XapakTepa
BIIUSIHUS BEHIECTB M XUMHUYECKUX IMPOIIECCOB HA OPraHU3M YeJIOBEKAa W MPUPOJIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYallbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O00Yy4YaromuXCs: CIMOCOOHOCTH CaMOCTOSITEIHLHO MPUOOpETaTh HOBBIC
3HaHHMSI TI0 XMMHH B COOTBETCTBHHM C XU3HCHHBIMU IOTPEOHOCTSMHU, HCIIOIH30BAThH
COBpeMEHHBIC HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS TIOMCKA M aHATM3a Y4eOHOM 1 HayYHO-
MOMYJISIPHON UHPOPMAIIUUA XUMUIECKOTO CONCPKAHUS;

dbopMHpOBaHHE W Pa3BUTHE y OOYYAIONMIUXCS aCCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHHS, HAOIIOAATeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOMMMBI, B YACTHOCTH, MpU IUJIAHUPOBAHUM M TIPOBEICHUU XUMHUYECKOTO
AKCIICPUMEHTA;

BOCIIMTAaHUE Y 00YJArOIINXCS YOSIKIEHHOCTH B TYMaHUCTHYECKON HAIIPaBICHHOCTH
XUMUHU, €€ BaXHOW pONM B PEIICHUH TJIOO0ATBHBIX MPOOJIEM pPAIMOHATHLHOTO
PUPOOIIOIL30BAHNS, TIIOMOJHCHHUSI DHEPIEeTHYECKUX PECYpPCOB M COXPAHCHHS
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOT0 OTHOIICHUS
K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETCHHUS ONBITA HCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHUU ISl TIPUHATHS TPAMOTHBIX PEIICHWH B CUTYalMsIX, CBS3aHHBIX
C XUMUYCCKUMHU SIBJICHUSIMH.



denepanpHas padouas nporpamma | Xumus. 10—11 kimaccsl (0a30BbIN YPOBEHB)

[lermu w 3amaum  w3ydeHHWs] TMpeaMeTa «XUMHS» TOIYYHSId TOJAPOOHYIO
METOJUYECKYIO HHTeprpeTanuio B pasjaene «llmanupyembie pe3ynbTaThl OCBOCHUS
IPOrpaMMbl 10 XUMHH», TAKUM 00pa3oM 00ECIeYeHO YETKOE MPEICTABICHUE O TOM,
KAaK{€ 3HAHUS U YMEHUSI UMEIOT MPSIMOE OTHOIICHUE K pealin3alii KOHKPETHOM 1Eu.

B yueGHoM miaHe cpeaHero o61iero odpa3oBaHUs MPEeIMET «XHUMUs» 0a30BOrO
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 00nacTu « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

OO6miee 4YKMCIIO YacOB, PEKOMEHJOBAHHBIX JII W3YUYECHHUS XUMHH, — 68 Yacos:
B 10 xnacce — 34 yaca (1 yac B Hepento), B 11 kiacce — 34 gaca (1 yac B Henento).
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COJEPXKXAHME OBYYEHUA

10 KJTACC

Teopernueckne 0CHOBbI OPraHUYECKO XUMHUHU

[IpenMer opraHM4yeckod XHWMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepuaioB. Teopusi CTPOEHUS OPraHUYECKUX
coenuaeHnii A.M. bytiepoBa, ee ocCHOBHBIC mMOnoXKeHUsA. CTpyKTypHbIE (HOPMYIIBI
OpraHu4ecKux BemniecTB. ['omoiiorus, uzomepus. XUMUYECKasi CBSI3b B OPraHUYECKHUX
COCMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenrie o0 KiaccupuKaMy OpraHUYeckux BemlecTB. HomeHkiaTtypa
OpTraHUYECKUX COCIMHEHUMN (CUCTEeMAaTHYeCcKasl) U TPUBHAIbHBIC Ha3BAHUSI BAKHEUIINX
MPEACTABUTEIIEH KIACCOB OPraHMYECKUX BEILIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3YYeHHS BEIIeCTB U UX [peBpalieHUil:
O3HAaKOMJIEHHE ¢ 00pa3liaMu OpraHMYEeCKUX BEUIECTB M MaTepUalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHWYECKHWX BEIIECTB, HAOMIOJIEHUE U ONUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIIEHUIO OPTrAaHUYECKUX BEIIECTB IIPU HArPEBAHUU
(rmaBneHue, oOyriIMBaHUE ¥ TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHM psill. MeTaH U 3TaH — npocTeuime
NPEICTaBUTENIN aJKAHOB: (PU3NYECKHE U XMMHUYECKUE CBOMCTBA (peaKIMu 3aMelleHUs
Y TOPEHHUSI ), HAXO0XKIEHUE B MPUPOJE, MOJyUCHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJIOTMYECKUU psiA. OTWIEH W NPONUIICH —
POCTEUIITINE TIPEJICTABUTENN AIKEHOB: (PU3NUECKHE U XUMHUUYECKHE CBOMCTBA (PEaKIMH
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpPATALUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJIy4YEHUE U IPUMEHEHUE.

Ankanuensl: OytagueH-1,3 u wMertunOyranuen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOMCTBa (peakuusi mnoiauMmepusanuu). I[lomyueHne CUHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUN psll. ALCTHUICH —
POCTEUIITNH TPECTAaBUTEIh aTKUHOB: COCTAaB, CTPOCHUE, (PU3MUECKHE U XUMUUYECKHE
CBOMCTBa (peakIuu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATALUUA, TOPEHUS),
MOJYy4YECHUE U IPUMEHEHUE.

Apensl. beHsoi: coctas, cTpoeHue, GU3NIecKue U XUMUYECKHE CBOMCTBA (peaKInu
rajoreHUpPOBAHUSI U HUTPOBAHMS), TOJYUYEHUE W NMPUMEHEHHE. TOKCUYHOCTh apeHOB.
I'eneTnueckass CBsI3b MEXAY VYIVIEBOJAOPOJAMH, NPUHAICKAINIMMU K Pa3IMYHbIM
KJIACCaM.

[IpupoaHbie UCTOYHUKHU YTIeBOAOPO0B. [IpupoaHbiii ra3 U nomnyTHeIE HEPTIHBIC
ra3el. HeTpb u ee mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKHHT
(TepMuyeckuii, KaTaluThueckuit), muponu3. [lpoaykrsl mnepepaboTku HedTH, HUX
NPUMEHEHUE B MPOMBIINUIEHHOCTH M B ObITy. KaMeHHBIM yroib W MOPOIYKTHI €ro
nepepadoTKH.
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OKCNepUMEHTaIbHbIE METOJbl M3YYEHUsS BEIIECTB W HUX IPeBpalieHUi:
03HAKOMJICHHE C Oo0pasllaMHu IUIaCTMAacC, KaydyKOB M pe3uHBI, KoiuieKiuu «HedTb»
U «YToJib», MOAEIUPOBAHUE MOJIEKYJ VYIJIEBOJAOPOJOB W TaJlOF€HONPOU3BOJIHBIX,
MPOBEICHUE MPAKTUYECKONU paOOThI: MOJYyYEHHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacueTHble 3agaun.

Briuncnenust mo ypaBHEHHUIO XMMUYECKOW peakuuu (Macchl, o0beMa, KOJIU4ecTBa
HCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIMu [0 H3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJAHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIIMH).

Kucsiopoacoaep:xanue oprannyeckie coeJuHeHHus

[IpenenbHbIe OAHOATOMHBIE CIUPTHL.. METaHON U 3TaHOJ: CTpoeHue, (pusznyeckue
U XMMHUYECKHE CBOWCTBA (pEaKIUU C aKTUBHBIMU METaJUIAMH, TajJOreHOBOAOPOJIAMH,
ropeHue), npuMeHenrue. BoaopoaHbie CBSA3M MEXKIy MOJIEKyJIaMH crupToB. [leficTBue
METaHOJIa ¥ ATaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHbl€ CIHUPTHI. DTUICHIIUKOIb U TJIMLEPUH: CTPOCHHE, (pu3nyeckue
U XUMHUYECKHE CBOMCTBA (B3aUMOJECHCTBUE CO ILETOYHBIMU METaJUIAMH, KaUeCTBEHHAs
peakius Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBue Ha opraHu3M uenoBeka. [IpuMeHnenue
[JIMLEPUHA U ATUJICHTIUKOJIS.

DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue deHoma.

Anpaerunpl. DopManbaerui, aueTanbAerull: CTpoeHUe, GU3NYECKUE U XUMUYECKUE
CBOMCTBA (peaKlMK OKUCIEHUSI U1 BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIMH ), TOTYyUEHUE
U IPUMEHEHHUE.

OaHOOCHOBHBIE MpefeNbHble KapOOHOBbIE KHUCIOTHL. MypaBbuHAs U YKCYCHas
KHUCIIOTBL: CTPOEHUE, (PU3ndYecKrue 1 XMMUYECKUE CBOMCTBA (CBOICTBA, 001LIKE 15 Kiacca
KHCIIOT, peakius »Tepuukalnuu), TMOJydeHHue U mnpuMeHeHue. CTeapuHOBas
U OJIEMHOBAsi KUCJOTHI KaK MPEACTAaBUTEIN BBICIIUX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

CrnoxxHble 3QUpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
adupos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. bruonornyeckas poiib KUPOB.

VYrneBoasl: coctaB, KiaccuuUKalys YIrieBOAOB (MOHO-, - U TOJUCAXapHUJIBI).
I'mroko3a — mpocTelnii MOHOCaXapHl: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (pU3nYecKue
U XUMUYECKHEe CBOWcTBa (B3aumopeictBue c ruapokcuaom wmeau(ll), oxucrnenue
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l), BoccraHoBIEeHUE, OPOKEHHE TIIIOKO3bI),
HAXOXKJEHUE B MPUPOJE, NPUMEHEHHE, Onosiorndeckas poib. Potocunre3. Opykro3a
KaK U30Mep IITHOKO3BI.

Kpaxman u nemmono3a Kak NOpupojHble mnonumepbl. CTpoeHue Kpaxmalia
u uemwnono3sl. dusmyeckne M XMMHYECKME CBOWCTBA Kpaxmana (THApOJu3,
KauyeCTBEHHAsI PEAKIIUs C HOJIOM).

DKCnepUMEHTAIbHBIE METObI H3yUYE€HHSI BELIECTB U UX MPEBPALICHUI: IPOBEACHUE,
HAOJIIOICHWE W ONMCaHUE JEMOHCTPALIMOHHBIX  OIBITOB: TOPEHUE  CIHPTOB,
KAaUECTBEHHbIE PEAKLUMH OJHOATOMHBIX CIHUPTOB (OKHMCIIEHHE 3TaHOJIa OKCHIIOM
menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIEPUHA C TUIAPOKCHUIOM
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meau(Il)), ampaerumoB (OKHCIEHHE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l)
u rugpokcugom menu(Il), B3auMopnelcTBHE Kpaxmalia C HOAOM), NPOBEACHUE
MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacueTHrble 3agaun.

Brrurcnenust mo ypaBHEHHUIO XMMUYECKOM peakiuu (Macchl, 00beMa, KOJIMYeCTBa
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa PEAKIUU [0 U3BECTHBIM Macce, OO0beMY,
KOJIMYECTBY OJAHOTO U3 UCXOJHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A30Tcoaep:Kaniue opraHudeckue coeTuHEeHUs

AMHMHOKHUCIIOTHI Kak aM(OTepHbIE OpPTaHWYECKHE coeauHeHus. Du3nueckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMeEpE TIIMIIMHA). brojornyeckoe 3HaueHUE
aMUHOKHUCIOT. IlenTuaml.

benkn kak TIpUPOJHBIE BBICOKOMOJEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOPHYHAS ¥ TPECTUYHAS CTPYKTypa OeIKOB. XUMHUUYCCKHUE CBOMCTBA OCIIKOB: THAPOJIN3,
JIeHATypalys, KaueCTBCHHBIC PEaKIINK Ha OCIKH.

DKCIEpPUMEHTAIBHBIC METOIbI H3YYCHHS BEIIECTB M UX MPEBpAIllCHNI: HAOJI0ICHNE
U ONHCAaHUE JACMOHCTPAIIMOHHBIX ONBITOB: JCHATYypamus OCIIKOB TpPH HArpeBaHUH,
[IBETHBIC peaKIiu OEIKOB.

BbicokomosieKkyJIsipHbIe COeUHEHUS

OCHOBHBIE TIOHSTHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COEAUHEHHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MTOJIMMEPU3AIIIH, CPEAHSS MOJIEKYJIIpHas Macca.
OcCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJICKYJIIPHBIX COCIUHEHUN — TMOJIMMEpHU3aIs
Y TIOJIMKOHIEHCALH.

OKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEHIECTB W HMX IPEBpallCHUN:
O3HAKOMJIEHHE C 00pa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3M

Peanuzanus MeXNpEeAMETHBIX CBSA3EH IPU W3YYECHUM OPraHUYECKOW XHMHUU B
10 kiacce OCyIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATUM, SIBJISIOMIMXCS CUCTEMHBIMH JJI1 OTACIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHSI: IBIICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CUHTE3, KIacCU(PUKALUS, MEPUOJAUYHOCTh, HAOIIO/IEHUE, U3MEPEHHUE,
DKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®du3uka: Matepusi, SJHEPIrusi, Macca, aToOM, JIEKTPOH, MOJIEKYJa, SJHEPreTUYEeCKUn
YpOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BEIIEeCTBa, (HHU3UUECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPECHMUSI.

buonorusa: kinerka, opraHusMm, Ouocdepa, o0OMEH BEHIECTB B OpPraHU3ME,
dboTocuHTEe3, OMOTOTUYECKH aKTUBHBIC BelIecTBa (OCITKH, yTIAEBOABI, JKUPHI, PEPMEHTHI).

['eorpadusi: MuHEpasnbl, TOpHBIE TOPOABI, IOJIE3HbIE HCKOMAaeMble, TOIUIUBO,

PECYPCHI.
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TexHonorus: IMUIOCBLIC IIPOAYKTBI, OCHOBBI PAllMOHAJILHOI'O IIMTAHHA, MOIOMIIHUC
CpCACTBA, JICKAPCTBCHHLIC U KOCMCTHYCCKHC IIPCIIapaThl, MaTCPHUAJIbl U3 HCKYCCTBCHHBIX
N CHHTCTHYCCKHNX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHNYECKAS XUMUA
Teopernyeckne 0CHOBbI XUMUM

XHUMHUECKUI 37eMeHT. ATOM. Sapo aroMa, M30TOMbl. DJIEKTpPOHHAs 000JI0YKA.
DHepreTUueckue ypoBHH, TMOAYPOBHU. ATOMHBIE OpOUTanH, s-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pacpeesieHus JIEKTPOHOB MO OPOUTANISIM B aTOMax 3JIEMEHTOB IIEPBBIX
YeThIpEX MEePUOA0B. DIIEKTPOHHAS KOH(PUTYypaLHsi aTOMOB.

Ilepuonnueckuit 3axkoH W llepuogmueckas cucTEMa XUMHYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsA3p mnepuoanyeckoro 3akoHa u Ilepuoguyeckoil cHUCTEMBI
XuMH4eckux 31ueMeHToB .M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHUSI AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XUMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HMU
IIPOCTBIX M CJIOXKHBIX BEUIECTB IO TPYyIIaM U MEepUojaM. 3HAYEHUE NEPUOJANYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

Crpoenue BelecTBa. XUMUYECKas CBsA3b. BUIbl XuMU4YecKol CBsI3U (KOBaJeHTHAs
HEeMoJIApHAss W TMOJspHas, HWOHHAs, MeTaindeckas). MexaHu3Mbl 00pa3oOBaHUS
KOBJICHTHOW XMMHUYECKOU CBA3M (OOMEHHBINM U JIOHOPHO-aKIENTOPHBIN). BogopoaHas
CBsI3b. BaJIeHTHOCTB. DNEKTPOOTPULIATENIBHOCTh. CTENEHb OKUCIICHUS. MIOHBI: KAaTUOHBI
Y aHUOHBI.

BemecTtBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
COCTaBa BellecTBa. TUIBI KPUCTAIUNIMYECKUX PEMIETOK. 3ABUCUMOCTh CBOMCTBA BELIECTB
OT TUNA KPUCTAINYECKON PELIETKH.

ITonsATHE 0 MUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUTOUMAHBIE pacTBOPBL. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannyeckux coenuHeHuii. HoMeHkiatypa HEOpraHMYeCKUX
BellecTB. ['eHerndeckas CBsI3b  HEOPraHWMYECKUX  BEIIECTB, MPUHAJICKALINX
K Pa3JIM4YHbIM KJIaCCaM.

Xumnueckas peakius. Kimaccudukanus XuMAYECKUX peakuii B HEOPraHMYECKOM
U OPraHMYECKOM XHWMHHU. 3aKOH COXPAHEHHsS MacChl BEUIECTB, 3aKOH COXPAaHECHUS
Y IIPEBPALLCHUS SHEPTUH NPU XUMHUECKUX PEAKIIMIX.

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT pasznuyHbIX ¢GaktopoB. OOpaTumble
peakuuu. XuMudeckoe paBHoBecue. MakToOpsl, BAUAIOIIME HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Tpunun Jle [larense.

Onextponutnyeckas auccounanus. CunbHble W cialdble 3iekTponuThl. Cpena
BOJHBIX PAacTBOPOB BEILECTB: KHCIAs, HEUTpalibHas, IIeJOYHasA. Peakuun HOHHOTO
oOMeHa.

OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIE PEAKIIH.

12



denepanpHas padouas mporpamma | Xumusi. 10—11 knaccel (6a30BbIil ypOBEHb)

OKCIIEpUMEHTAJIbHBIE  METOJIbl HM3Yy4YE€HHUsI BEIIECTB M UX MpPEeBpalllCHUN:
nemoHcTpanust  Tabmury  «llepuogmdeckass cucTeMa  XMMHUYECKHUX — DJIEMEHTOB
J.. MengeneeBay, W3ydeHHE MOJENEH KPHUCTAIMYECKUX PEIICTOK, HaOII0/ICHHE
U ONHUCaHUE JIEMOHCTPAIIMOHHBIX M JAOOPaTOPHBIX OIBITOB (Pa3OKEHUE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUM KATAIU3aTOPA, OIPENCIICHUE CpPEeIbl PAaCTBOPOB BEILIECTB
C MOMOIIBIO YHHUBEPCATHLHOTO HMHIWKATOpa, PEaKIM MOHHOTO OOMEHa), MpPOBEICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (AKTOPOB HAa CKOPOCTh XUMUUYECKOU
peaxkuum».

PacueTHsble 3a1aun.

PacyeTsl 10 ypaBHEHHSIM XUMHUYECKUX PEAKIMH, B TOM YHUCJIE TEPMOXHUMHUUYECKUE
pacyeThl, pacueThl C UCIIOIb30BAHUEM MOHATHS «MAcCOBas J10J151 BEILIECTBAY.

Heopranuyeckasi xumus

Hemeramnel. Ilonoxenue HemeramnoB B Ilepuogmyeckon cucreme XUMHUYECKHUX
anemenToB JI.. MenneneeBa u 0COOEHHOCTH CTpOeHHUs aTOMOB. DPu3MUeCKre CBOMCTBA
HEMETAUIOB. AJITOTpONUsT HEMETAUIOB (Ha NpuMepe Kuciopoaa, cepsl, ¢ocdopa
U yTJIepoa).

XUMHUYECKUE CBOMCTBA BaXKHEHUIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta,
dbocdopa, yriaepoga U KpeMHHs) U UX COCAMHEHUHN (OKCHIIOB, KHUCIOPOACOAEPIKAIINX
KHCJIOT, BOJOPOJHBIX COCITUHEHU ).

[IpuMeHeHnE BaXKHEUIINX HEMETAIIJIOB U KX COEIMHEHHIA.

Meramisl. Ilonoxenune MertamwioB B llepuognueckon cucremMe XUMHUYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0UYEK aTOMOB
MetauioB.  OOmue  ¢usmyeckue cBoicTBa  MeTawioB. CIiaBpl  METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSKEHUN METaJIIOB.

XUMUYECKUE CBOMCTBA BAKHEUIIIMX METAJIOB (HATPUM, KaJIUi, KaJIbIIMI, MarHuii,
ATIOMUHUMN, IUHK, XPOM, 7KeJIe30, Me/Ib) U KX COCMHECHH.

O61me cnocoObl osty4eHust MeTajioB. [IpuMeHeHre MeTanioB B ObITY U TEXHUKE.

DKCNIEPUMEHTAIbHBIE METO/IbI U3YUEHHS BEIIECTB U UX MPEBPAIICHUN: U3YUYCHUE
KoJuleKimun  «MeTtajuitel W CIUIaBbl»,  OOpa3lloB  HEMETA/UIOB,  pEIlCHHUE
AKCIIEPUMEHTANIbHBIX ~ 3a7a4, HAOJIOJICHWEe ¢  ONUCAHWE  JIEMOHCTPAIMOHHBIX

U J1a0OpaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA AIOMUHUS C PacTBOpaMu
KHCJIOT U I1IeJI0YeH, KaYeCTBEHHBIE PEaKI[MK HA KaTUOHBI METAJLIIOB).

Pacuernsie 3aaumn.

Pacuetst maccel BemiecTBa WM OOBbE€Ma Ta3oB MO HM3BECTHOMY KOJHMYECTBY
BEIIECTBA, MACCe WM 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00beMa, KOJIMYeCTBa BEIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO M3 BEIIECTB
VMEET ITPUMECH.

Xumus 4 xKU3Hb. MexnpeaMeTHblie CBI3U

Ponp xumuum B o0OecHe4eHUM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, pa3BUTHHN MeIULINHBL. [[oHSATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMHUYECKUX PEAKIIHH.
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[IpencraBienns 00 OOMMX HAYYHBIX NPHHITUIIAX ITPOMBIILICHHOTO ITOJIYYSHUS
BaKHEHUIIIMX BEIIECTB.

YenmoBek B MUpE BEIIECTB U MAaTEPHUAJIOB: BAXKHEUIIINE CTPOUTEIIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE  MaTepualibl, KpackKu, CTE€KJIO, KEpaMuKa, MaTepUaJibl JJIs
AJIEKTPOHUKH, HAHOMAaTEpHUaJbl, OPraHUYECKUE U MUHEPaIbHbIE YI00PEHUS.

XuMusg ©  3JI0POBbE 4YEJIOBEKAa: IMpaBWia MCIOJb30BAHUSA JICKAPCTBEHHBIX
npenapaToB, MpaBujiaa OE30IaCHOTO HCIIOJIB30BAaHUS IIPENapaToB OBITOBOM XHUMHH B
IMOBCEJHEBHOM JKU3HU.

Peanuzanuss MeXINpeaMeTHBIX CBS3€M NMPU HM3YyUYEHUH OOIIeH W HeopraHW4YeCKOM
xumMuu B 11 Kjacce OCyImIeCTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TOHATUW, SBJISAIOMIUXCA CUCTEMHBIMU I OTHEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecCTBEeHHO-HAYYHbBIC MOHITHUS: HAYUYHbIA (aKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, KiIacCu(pUKalus, TMEPUOJUYHOCTh, HAOIIOJIEHUE, OSKCIIEPUMEHT,
MO/JIEJIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.

®u3uka: MaTepus, JHEPTHs], Macca, aToOM, JJIEKTPOH, POTOH, HEUTPOH, UOH, U30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DHEPTeTHUUYECKUM YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, (PU3MUECKHEe BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS,
CKOpOCTb.

buosnorus: kinerka, opraausm, sKocucTema, ouocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadus: MuHEpanbl, TOpPHBIC IOPOJBI, IOJE3HBIE HCKOMAEMBbIE, TOIUIMBO,
pECYpCHL.

TexHoJIoTHs: XHUMHUYECKas IPOMBIIIJICHHOCTh, METAJUIYPrusi, IPOU3BOACTBO
CTPOUTEIIBHBIX  MaTE€pPUANIOB,  CEIbCKOXO3AMCTBEHHOE  IPOU3BOJACTBO, MUIIEBAs
MIPOMBIIIEHHOCTb, dbapmarieBTHUYECKAS MIPOMBIIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  [pPEnaparoB, IPOU3BOACTBO  KOHCTPYKUHMOHHBIX  MAaTEpUAJIOB,
3JIEKTPOHHAS TPOMBILIEHHOCTh, HAHOTEXHOJIOTHUH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00yYarOIIMMUCS
oporpaMM  cpeiHero oémero o0pa3oBaHus  (JIMYHOCTHBIM, METalpeAMETHBIM
U npeaMeTHbiM). HaydHo-meTonuyeckoid OCHOBOM [isi pa3palOTKU IUIAHHPYEMBIX
pe3yJIbTaTOB OCBOECHHUS MPOTPaMM CpEIHEro o0I1ero oopa3oBaHusl SBISETCS CUCTEMHO-
NEATEIBHOCTHBIN ITOIXOI.

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTrBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IpeaMeTa « XUMHUs» Ha YPOBHE CPEAHET0 OOIIEro
00pa30BaHMsl BBIJIETIEHBI CIEAYIOIINE COCTABISAIOIINE:

OCO3HaHWE OOYyYaIOIMUMUCS POCCUHUCKONW TPAKIAHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONIPEACIICHUIO;

HAJIMY1e MOTHBAIIMU K 00YyYEHHUIO;

LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUU JMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAAULIUA 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATbCS B  CBOEH
NEATENBbHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, IPUCYIIIUMU LIETOCTHOW CUCTEME
XUMUYECKOT0 00pa30BaHMS;

HaJIM4KMe IPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh LEIH
Y CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE PE3YyABTATHI OCBOCHHUS ITpEAMETA « XUMUSD) TOCTUTAIOTCS B €JUHCTBE
y4eOHOM M BOCHUTATEIBHOW AESTENBHOCTH B COOTBETCTBUM C T'yYMaHUCTHYECKHUMHU,
COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJ€aJaMU POCCHIICKOTO
IPa)KJAHCKOTO OOLIECTBA, MPUHATHIMU B O0ILECTBE HOPMaMHU U MpaBUJIaMU MOBEJICHUS,
CIIOCOOCTBYIOIIMMHU TIPOIIECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTH O00YyYarOIIHUXCS.

JInyHOCTHBIE ~ pe3ynbTaThl  OCBOEHUA  mpeaMeTra  «XUMHSD»  OTPaXaroT
c(OPMHUPOBAHHOCTh  OMbITA TO3HABATEJIBHOW W  MPAKTHUYECKOW JCSTEIBHOCTU
oOyyJarouuxcs 1o peagnu3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHUCIIE B YACTHU:

1) rpa’kaaHCcKOro BOCIIMTAHUS:

OCO3HaHUsI OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IIPABOIOPSJIKY;

MPEJICTABICHHS O COLMAIBHBIX HOPMAax M MPaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHUN
B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AESITEIBHOCTH TPHU CO3JIAaHUU y4EeOHBIX
MPOEKTOB, PEHICHUH YYEOHBIX M IMO3HABATEIBHBIX 3374, BBHIMOJTHEHUM XWMHYECKHX
HKCIIEPUMEHTOB;
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CITOCOOHOCTH MOHUMATh U IIPUHUMATb MOTHUBBLI, HAMCPCHUS, JIOTUKY U apPI'YMCHTLI
APYTUX IIPpHU aHAJIMU3EC pa3JIMYHbIX BUJ0B yqe6H0171 ACATCIIBHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

LICHHOCTHOI'O  OTHOLIEHUS K HCTOPUYECKOMY M  HAy4YHOMY  HAaCIEIUIO
OTCYECTBECHHON XHMMUH,

YBOXEHUA K TIpollecCy TBOpYECTBA B OO0JACTH TEOPUM M IPAKTHUECKOIO
IIPUMEHEHUS XHMHWH, OCO3HAHUSA TOIO, YTO JOCTHMIKEHHsS HAayKUM €CTb pe3yJbTar
JUIMTENIbHBIX HAOMIOACHUH, KPONOTIUBBIX SKCIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSSHHOTO
TPYZa YYEHBIX U IIPAKTUKOB;

MHTEpECa W IO3HABATEJIBHBIX MOTHBOB B IOJYYEHUHM W TOCIEAYIOIIEM aHAIN3E
UH(pOpPMAIMU O NEPETOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHMS, dSTUYECKOIO IIOBEACHUS;

CIIOCOOHOCTH OLICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMH SBIICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTHY,;

TOTOBHOCTH OLICHUBATH CBOE IIOBEACHUE U ITIOCTYIIKH CBOUX TOBAPHUILEH C MO3ULIAN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUI ITUX MOCTYIIKOB;

4) (popMupoOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS LIEHHOCTEH 340pOBOro U 6e30macHoOro oopasa Ku3HU, HE0OOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U TMCUXHYECKOMY
310POBBIO;

coOMoicHUsT MpaBui 0Oe30MacHOro oOpalleHusi C BellecTBaMU B OBITY,
ITIOBCEIHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJ MHAUBUAYATBHOTO U KOJIJIEKTUBHOTO 0€301acHOI0
MOBEJICHUS B CUTyalUsAX, YTPOKAIOMINX 3J0POBBIO U )KU3HH JIFOACH;

OCO3HAHMUS TOCHEACTBUA W HENPUSITUS BPEAHBIX MPUBBIYEK (YyHOTpPEOJICHUS
AJIKOT0JIs1, HAPKOTHUKOB, KYpEHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEILCKON IESITEILHOCTH,
00I11IeCTBEHHO TOJIE3HON, TBOPUYECKOM U JPYTUX BUJIAX JAEATEIbHOCTH;

YCTAHOBKM Ha aKTHBHOE y4YacTHE€ B PEIICHHM MPAKTUYECKHUX 3a/1ady COIUAIbHOMN
HaIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K TMPAKTHYECKOMY H3ydeHWIo Tmpodeccuii  pa3lIuyHOro  poja,
B TOM YHUCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXEHUS K TPYYy, JIIOISIM TPYAa U PE3yJIbTaTaM TPYJA0BON JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUYaTbHON TPACKTOPUU 00pa30oBaHuUsl,
Oynymield mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C Y4YE€TOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEM K XHMHUHU, HMHTEPECOB U MOTpeOHOCTEH
00I111eCTBA;
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6) 7K0J10rMYecKOro BOCIIMTAHUS

DKOJIOTHYECKH I1eJIecCO00pa3HOTO OTHOIICHWS K TMPUPOJie, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

NOHUMAHHS TJOOAJIBHOTO XapakTepa JKOJOTUYECKUX MpoOsIeM, BIUSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TTPUPOJTHON U COLUAIIBHOU CPELBI;

OCO3HAHHUS HEOOXOIMMOCTH HCIOJB30BaHUS JOCTMIKEHUN XWUMHUH IS PEIICHHUS
BOIIPOCOB PALUOHAIIBHOTO IPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUA JEHUCTBUM, NMPUHOCAIIMX BPEI OKPYNKAKOMIEH MPUPOTHOU
cpede, yMEHHUS MPOTHO3UPOBATh HEOJATOMPUITHBIE HKOJOTHMUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U MIPENOTBPALLATh UX;

HAJIMYUSA PA3BUTOrO 3KOJOTMYECKOTO MBIIUICHUS, 3KOJOTHMYE€CKOW KYJIbTYPBHI,
OIBITA AEATEIBHOCTHA 3KOJIOTMYECKOM HANPABJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B TO3HABaTEJIbHOW, KOMMYHUKATUBHON M COLIMAIBHOM MPaKTUKE, CIIOCOOHOCTHU
Y YMEHUS aKTUBHO MPOTUBOCTOATH UACOJIOTHUU XeMO(poOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

NOHUMAaHUS crelu(UKN XUMHUHM KaK HAyKd, OCO3HAHUS €€ POy B POPMUPOBAHUU
palMOHAIIBHOIO HAYYHOTO MBIIUIEHUS, CO3JIJaHUM LIEJIOCTHOrO  MPEe/ICTaBICHUS
00 OKpy’KarolleM MUpe KaK O €IMHCTBE MPUPObI U UETIOBEKA, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M pelieHur TPO0IeM COXPaHESHHS TIPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH JIJISi COBPEMEHHOM ITUBUIIN3AIINU: B €€
I'YMaHUCTUYECKOW HAMNpaBICHHOCTH W BaXHOM pOJM B CO3JaHUM HOBOUM 0a3bl
MaTepUaibHONW KYJbTYphI, PEIICHUU TJI00AJbHBIX MPOOJEeM YCTOWYHMBOIO pPa3BUTHS
YEJI0BEYECTBA — CHIPEBOM, SJHEPreTUUECKOM, MUILIEBOM U IKOJIOTHYECKON 0€30MaCHOCTH,
B Pa3BUTHH MEAUIIMHBI, OOCCIICYCHUH YCJIOBUHN YCHEIIHOTO TPyJa U SKOJOTUYECKH
KOM(OPTHOM KHU3HU KaKJIOTO YjieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TpaMOTHOCTU: MOHUMAHUS CYIIHOCTH METOJOB IO3HAHMS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYyaeMble
3HAHUS IS aHalu3a U OOBSICHEHUS SIBJICHUU OKPYXAIOIIEro MUpPA U MPOUCXOJSIINX
B HEM U3MEHEHU, YMEHHS JeiaTh 0OOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAay4YHBIX
(GhaKkTOB U UMEIOIIMXCS JAHHBIX C IENbIO MOJIYYeHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BAaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs
npo0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKOU NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMU
OTPEOHOCTAMHU;

MHTEpeca K OCOOEHHOCTAM TpyAa B pa3inuyHbIX cdepax mnpodeccruoHamIbHON
NEeSATETbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS YUEOHOTO mpeaMeTa « XUMUs») Ha yPOBHE
CpemHero oomero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE J11 (POPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIIUXCS MEXKTUCITUTUIMHAPHEIE
(MeXTMpeaMeTHbIe) OOIICHAYYHBIE TOHATHS, OTPaXAIONIME IEJOCTHOCTh HAyYHON
KapTHHBl MHpa ¥ CHEIU(PUKY METOJOB TMO3HAHUS, HCIOIb3yEeMBIX B €CTECTBEHHBIX
HayKax (MaTepwsi, BEIIECTBO, DHEPIHs, SBJICHHE, MPOIECC, CUCTEMa, HAYUYHBIA (akKT,
NPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HaOJIO/ICHUE,
U3MEpEHUe, SKCIIEPUMEHT U IPYTHE);

yHUBEpCAIbHbIC Yy4YeOHBbIC JeHcTBUs (TO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,
perynsiTuBHbBIE), obecrneunBaronue ¢GopMupoBaHrue (YHKIMOHATIBHON TPaMOTHOCTH
¥ COITMAIBHON KOMIICTCHIINN 00yJaroIInXCs;

CIIOCOOHOCTh OOYYArOIIMXCSl HCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIUTUTMHAPHBIC,
MHUPOBO33PEHUYCCKHC 3HAHUS M YHHUBEPCAJIbHBIC yUYeOHBIC ACHCTBUSA B MO3HABATEIHLHOMN
Y COLIMAJIbHOW MPAKTHUKE.

MeranpeaMeTHBIE  PE3yJIbTaThl  OTPAXAIOT  OBJIAJICHWE  ITO3HABATEIHLHBIMH,
KOMMYHUKATHBHBIMH M PETYJISATUBHBIMU YHUBEPCATbHBIMUA YICOHBIMU JCHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JTEHCTBUS
ba3oBble JioruyecKue 1eiicTBus:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHBarTh;

OIIPCACIIATL LCIN ACATCIIbHOCTH, 3a/laBasd IapaMCTPbl 1 KPUTCPHUH UX JOCTUIKCHUA,
COOTHOCHTD PE3YyJIbTAaThbl ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU,

HCIIOJIB30BATh IIPpU OCBOCHUN 3HAHUM IMPUCMBI TOTUYICCKOI'O MBIIIJICHUS — BBIACIATH
XapaKTCPHBIC ITPU3HAKU MOHATHU U YCTaHaBJIMBAaTb HX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBCTCTBYIOINMEC ITOHATHA IJI 00BSICHEHHUS OTACIIBbHBIX (baKTOB u HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHHA W KPUTCPUU IJIA KJ'IaCCI/ICI)I/IKaHI/II/I BCIIECTB U XNUMHUUYECCKUX
peaKkuu;

YCTaHABJIMBATb NPUINHHO-CIICACTBCHHBIC CBA3U MCIKAY U3YyUdCMBIMU SIBJICHUSMU,

CTPOUTH JIOTUUCCKUC PACCYIKACHUS (I/IHI[yKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I),
BBIABJIITH 3aKOHOMCPHOCTH MW IIPOTHUBOPCUHA B pPACCMATPUBACMBIX  SABJICHUAX,
q)OpMy.HI/IpOBaTB BBIBOJIBI U 3aKJIFOUYCHUA,

INPpUMCHATH B IIPOLECCCC ITIO3HAHUA, HCIOJIb3YEMbLIC B XHMHH CHMBOJHMYCCKUC
(3HAKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XMMUYECKHI 3HAK
(cuMBOJI) BJEeMEeHTa, XUMHUYeckas ¢GopMmysa, ypaBHEHHE XHUMHYECKOM peakuud —
IIpH pCICHHUN y‘-IC6HI)IX IMO3HABATCJIbHBIX U IMIPAKTUYCCKUX 3a1a4, IPUMCHATH Ha3BAHHLIC
MOJICJIBHBIC MPCACTABJICHUA OJIs1 BBIABJICHUA XAPAKTCPHLIX IIPHU3HAKOB HN3Yy4YaCMbIX
BE€IICCTB U XUMHNUYCCKNX peaKHHﬁ.
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Bba3oBble ncciieqoBaresibCKue 1eCTBUA:

BJIaJIETh OCHOBAMH METO/I0B HAYYHOI'O IO3HAHUS BEUIECTB U XUMUYECKHUX PEaKIUi;

(GopMynupoBaTh LEAM U 3aJayd HMCCIEIOBAHUS, HCIOJb30BaTh IMOCTABICHHBIC
U CaMOCTOSITEJIbHO C(POPMYJIMPOBAHHBIE BOIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS
Y OCHOBBI JIIs1 (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUM;

BJIJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IJIAHUPOBAHUS U IPOBEACHUS YUEHUUECKUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHHs HaOmoAaTh 3a XOAOM Ipollecca,
CaMOCTOATENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (opmyinpoBaTh 0000ILIEHUS
U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHUS, COCTABIATH
000CHOBAHHBIN OTYET O IPOJICTAHHON padboTe;

MPUOOPETATH OMBIT YYEHUUYECKON HCCIIEI0BATEILCKON U MTPOEKTHON JIEATEIBHOCTH,
HPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PELICHHUS
NPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3JIMYHbIX METOAO0B MMO3HAHMUSI.

Pab6ora ¢ unopmanmeii:

OpPUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHHUKAX MHPOpMalUuu (HAy4YHO-NOMYyJspHas
JAUTEepaTypa XMMHUYECKOrO COJIEp KaHUs, CIpaBOYHbIE mocodusi, pecypcbl MHTepHeTa),
aHAIU3UPOBaTh UH(POPMALIMIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HENIPOTUBOPEYNUBOCTH;

(bopMyIIMpOBaTh 3aIIPOCHI U IPUMEHSTH PA3IMYHBIE METO/BI IIPH MOMCKE U OTOOpE
uH(pOopMaIu, HEOOXOAUMOM J1JIs1 BBITIOJIHEHUS YYE€OHBIX 3a7a4 ONpPEAEIEHHOTO TUIIA;

npuodpeTaTb  ONBIT  MCHOJb30BAaHUS  MHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTHUMAIbHYIO (Dopmy mpeacTaBiieHuss WHOOpMaIuu
(cxeMmbl, rpaduKH, TUarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAay4HBIA SI3bIK B KAu€CTBE CPEJICTBA MpHU pabOTe C XMMHUYECKON
uH(popMaIen: NPUMEHITh MEXKIpPEAMETHbIE ((PU3MUECKUE U MAaTEMAaTUYECKHUE) 3HAKU
Y CUMBOJIBI, (POPMYJIbI, 800pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJsiIHOCTH.

KomMMyHUKaTHBHBIC YHMBEPCAJbHbIC y4eOHbIC [1eHCTBHUS:

3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXKIaeMoll TeMbl B XOJ€ Juajiora u/uiu
AUCKYCCHUH, BBICKA3bIBATHL HJCHU, (1)0pMy.III/Ip0BaTB CBOH IIPCIJIOKCHHUA OTHOCHUTCIBHO
BBITIOJIHEHUS MIPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIaTb C TIPE3CHTALMEN PpE3yJIbTAaTOB IO3HABATEIBHOM  JIEATEIBHOCTH,
IMMOJIYYCHHBIX CaMOCTOATCIBbHO WM COBMCCTHO CO CBEPCTHHKAMHU IIPU BLIIIOJIHCHUH
XUMUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKOW paldOoThl MO MCCIEIOBAHUIO CBOWCTB
U3y4YaeMbIX BEIIECTB, pealn3alid y4eOHOro mnpoekra U (HOpPMYJIUPOBAaTh BBIBOABI
0 pe3yJibTaTaM IIPOBCACHHBIX I/ICCJ'ICI[OBaHI/Iﬁ IIyTeM COI'JIaCOBAHUA HOBI/IHI/Iﬁ B X0I€
o0cyXIeHus 1 0OMeHa MHEHUSMH.
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PerynsitTuBHble YHUBEpPCAJbHbIE Y4eOHbIE AeHCTBUSA

CaMOCTOATENILHO IUTAHUPOBATh H  OCYIIECTBISITH CBOIO  [MO3HABATEIHHYIO
NeSTENBbHOCTh, OMNpeNeNsisi €€ IeIM W 3aJadd, KOHTPOJMPOBAaTH M 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEJIaraeMbIi alrOpUTM JACHCTBHIA TIPU BHIIOJTHCHUN
y4eOHBIX U MCCIIEIOBATEIBCKUX 3a7a4, BEIOMpaTh Hanbosee 3 (PEeKTUBHBIN CITOCOO MX
PEIICHHUs C YYETOM TMOTyUeHHUsI HOBBIX 3HAHHUM O BEIIECTBAX M XUMHUYECKHUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATETbHOCTH HAa OCHOBE CaMoOaHalln3a M
CaMOOIICHKH.

ITPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIEro oO0pa3oBaHUs
0 XMMHUU Ha 0a30BOM YpOBHE OPHUEHTHUPOBAaHBI Ha OOECTCUEHUE MPEUMYIIECTBEHHO
00111e00pa30BaTeIbHON U OOIIEKYILTYPHOM MOATOTOBKHU 00y4aronuxcsi. OHU BKITIOYAIOT
cnenuduyeckre Uil y4eOHOTO mpeaMeTa «XHUMHs» HaydHbIE 3HAHUS, YMEHUS
U CITOCOOBI ACHCTBUI MO0 OCBOCHUIO, MHTEPIIPETAIIMH U TTPEOoOpPa30BaHUIO 3HAHHMA, BUIBI
JESATETHPHOCTH TIO TOJYYEHHUI0O HOBOTO 3HAHWS M TMPUMEHEHHWIO 3HAHWUW B Pa3IMYHBIX
y4eOHBIX M PEATbHBIX JKHU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ XWMHEH. B mporpamme
M0 XMUMUH MIPEAMETHBIC PE3YIbTAThI MIPEACTABICHBI IO TOIaM H3yYCHHUS.

K xoniy oOydenust B 10 kjacce mpeaMeTHbIe pe3yJibTaThl OCBOEHUS Kypca
«Opraanueckasi XMMHsD» OTPaXKakoT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O XUMUYECKON COCTABIISIIOIICH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHUpPa, PpPOJM XHMHM B TIO3HAHUM SIBJICHUI IPUPOJBI,
B (GOpPMHpPOBAHUU MBIIIJIEHUST M  KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOU
rPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs] TMPAKTUYECKUX 3aady M IKOJOTHYECKHU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO U MPUPOIHOM CpeJIe;

BJIAJICHUE CUCTEMON XUMUYECKHUX 3HAHUW, KOTOPAasi BKJIFOYAET: OCHOBOMOJIATAOIIINE
NOHATUS (XMMUYECKHI HJIEMEHT, aToM, S3JIEKTPOHHAas O000JI0YKa aToma, MOJIeKyIa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas (opmyna
(pa3BepHyTas U COKpAIllEHHAs1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00bEM, YTIIEPOAHBIM
CKeJeT, PYHKIIMOHAIbHAS TPYIINA, PaJAUKal, U30MEPHs, N30MEPhI, TOMOJIOTUIECKUN PSIJI,
TOMOJIOTH, YTJIEBOJAOPOAbI, KHUCIOPOJI M a30TCOJAEpKAIIUE COCIAUHEHHs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS); TEOPUU U 3aAKOHBI
(Teopus cTpoeHusi opraHnueckux BemectB A.M. byTiepoBa, 3aKk0H COXpaHEHHUsI MACChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKU SI3bIK XUMHH; MUPOBO33PEHUYECKUE 3HAHUS,
JieXKalnue B OCHOBE NMOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XMUMHUYECKHUX SIBICHUH,
(dbakToJIOTUYECKHE CBEACHUS O CBOWCTBaxX, COCTaBe, IMOJIYYCHHMHM U O€30MacHOM
UCIIOb30BAaHUN BAXXKHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
JEATENbHOCTH YEJIOBEKA,;
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cOpPMHPOBAHHOCTh YMEHHMH BBISBISATh XapaKTepHbIC TMPU3HAKU TIOHATHMA,
yCTaHaBJIIMBaTh MX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIIUE  TOHSATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPALIEHUN OPTAaHUYECKUX COEIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHI  HCIOJIb30BaTh XHWMHYECKYIO CHUMBOJIMKY JJIsI
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOM, COKpalleHHOH) (hopMyl
OpraHUYECKUX BEILIECTB W YPAaBHEHHI XUMUYECKUX PEAKLUM, U3rOTaBIMBATH MOJCIIH
MOJIEKYJ  OpPraHMYECKMX BEIIECTB IS  WUIIOCTPAIMM HMX  XUMHUYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAIJICKHOCTh HU3YUYEHHBIX
OpraHUYECKUX BEIIECTB MO MX COCTABY U CTPOCHMIO K ONPENEIEHHOMY KiacCy/TpyIie
COeNMHEHUM  (YIJIEBOJOPOABI,  KHUCIOPOJ W  a30TCOAEp)KAIIUE  COEIUHEHHS,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHHUs), JaBaTh MM Ha3BaHHS IO CUCTEMAaTHYECKOMN
Homenkinarype (IUPAC), a Takxe NpUBOAUTH TPUBUAILHBIE HA3BaHUS OTHAEJIBbHBIX
OpPraHMYECKHX BEIECTB (3TUJICH, MPOIUJICH, alleTUIICH, 3TUJICHTIIMKOIIb, TIUIEPUH, (DeHO,
dbopmanbaerua, arneTalbIeru, MypaBbiUHAsI KUCJIOTA, YKCYCHAas KHCIOTa, OJIEMHOBAs
KHCJI0Ta, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PPYyKTO3a, KpaxMmaJl, [eJUIH0103a, TIULIH);

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEIEISATH BUAbI XUMHUUECKOU CBA3U B OPTaHUYECKUX
COEIMHEHUSIX (OIMHAPHBIE U KPATHbIE);

chOpPMHUPOBAHHOCTh YMEHUS MPUMEHATh TIOJIOKEHUS] TEOPUH  CTPOCHUS
opranumveckux BemectB A.M. byrtiepoBa mis 0OBsSICHEHHS 3aBHCHUMOCTH CBOMCTB
BELIECTB OT UX COCTABA M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEepU30BaTh COCTaB, CTPOCHHE, (PUBHMUYECKUE U
XUMUYECKUE CBOWCTBA TUIIMYHBIX MPEICTABUTEIEH PA3IMUHBIX KJIACCOB OPraHHUYECKUX
BeIlleCTB (METaH, ATaH, 3TWICH, MPOIMWIEH, aleTulieH, Oytaauen-1,3, MeTunoyTaanueH-
1,3, O6eH30i1, METaHOJ, A3TaHOJ, ATWJICHIJIUKOIb, TIULEPUH, (EHOJN, aleTalbIerui,
MypaBbHHasi U YKCYCHasl KUCIOTBI, IJIFOKO3a, Kpaxmall, IEJUI0I03a, aMUHOYKCYCHAas
KHCJIOTA), WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIY HHUMH YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKINI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HUCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HE(QTh, NPUPOJHBIN Ta3, yrojb), CHOCOObI UX NEPepabOTKH M MPAKTUUYECKOE
pUMEHEHUE TPOYKTOB MEpepadOTKu;

c(hOpMHUPOBAHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS TT0 XUMUYECKUM YPaBHEHUSIM
(Maccpl, 00BEeMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TMPOAYKTa PEAKINH
0 M3BECTHBIM Macce, 00bEeMy, KOJUYECTBY OJIHOTO W3 MCXOIHBIX BEILECTB WU
IPOJIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUN BJIAJETh CUCTEMOUW 3HAHWK 00 OCHOBHBIX METOJaX
HAy4YHOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIICCTB U XMMUYECKHUX
ABIeHUN (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), UCIOIH30BaATh
CHUCTEMHbIC XUMHUUYECKUE 3HAHUS JJIsl IPUHSITUSL PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;
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c(hOpPMUPOBAHHOCTh YMEHUW COOJIOMATh TpaBWJIa IIOJIb30BAHUS XUMHYECKOU
OCY1I0 U JTabopaTOPHBIM 000PYIOBAHUEM, & TAKXKE MpaBuUiia 0OpaIlleHUsI C BEIIECTBAMHU
B COOTBETCTBUU C HHCTPYKIIUSIMH IO BBITIOIHEHHUIO JIA00OPATOPHBIX XUMUYECKUX OTBITOB;

chOPMUPOBAHHOCTh ~ YMEHHWH  IUIAHUPOBATH W BBINIOJNHATH  XUMUYECKUUN
OKCIIEPUMEHT (TpEBpaIlleHUs] OPTaHUYECKUX BEIECTB MPU HATPEBAHHUH, TOTyUYCHHUE
TUJIEHA U M3YyYEHHUE €ro CBOWCTB, KAaU€CTBEHHBIC PEAKIIMM OPraHMYECKHUX BEILIECTB,
JeHaTypauus O€NKOB MpPU HarpeBaHUM, LBETHBIE PEAKUUU OENKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MacHOCTH MpU OOpAIlleHUH C BEIIECTBAMH U JJaOOPATOPHBIM
o0opy/0BaHUEM, TMPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3aMyCy YpaBHEHUI COOTBETCTBYIOIINX PEAKIMA U (GOPMYIUPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XHMHUUYECKYIO
uH(pOpMAIINIO, TOJIYYaeMYI0 U3 pa3HbIX HICTOYHUKOB (CpelIcTBa MacCOBOM MHGOpMAIIHH,
WNHuTtepHeT u 1pyrux);

c(OpMUPOBAHHOCTh YMEHHH COOJII0IaTh MpaBUiIa SKOJIOTHUECKH 11e7IeCO00pa3HOro
MOBEJACHUS B OBITY U TPYJAOBOM NIEATEILHOCTH B IEISAX COXpPAHEHUS CBOETO 370POBBS
U OKpy)Karouled NpUpOJIHOM Cpelbl, OCO3HABaTh OMNACHOCTh BO3CHCTBUS Ha >KUBbBIC
OpraHu3MBbl OIPEACIICHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIca nokazarens [1IK
(mpenenbHO  TOMYCTUMOM  KOHILIGHTpAllMM), TOACHATh Ha MpPHUMEpax CIOCOOBI
YMEHBIIIECHUS U TIPEIOTBPAIICHHS KX BPEHOTO BO3CHCTBUS Ha OPTaHU3M YEJIOBEKA;

UIsE  OOy4YaroMIMXCSd C OrpaHMYCHHBIMU BO3MOXKHOCTSMH 37I0pPOBbS: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNMHBIX METOJaX TMO3HAHUS BEIECTB
Y XUMHYECKUX SBJICHHIA,

JUTSL CIICTIBIX M CJIA0OBUSIINX OOYYaIOIIUXCS: YMEHHE HCIOIbh30BaTh pPelbedHO
TOYEUHYI0 cucTeMy o0o3HaueHut JI. bpaiins A 3anucu xumudeckux Gpopmyi.

K koniry oOyuenus B 11 ky1acce npeiMeTHbIE PE3yIbTaThl OCBOCHUS Kypca «O01as
Y HEOPTraHUYECKAST XUMHS» OTPAXKAIOT:

c(hopMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMUYECKOU COCTAaBJIAIOIIECH
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, POJU XMMHUM B TMO3HAHUM SIBJICHUH MPUPO/IBI,
B (OPMUPOBAHMHM MBIIIJIEHUSI U KYJbTYpPhl JIMYHOCTH, €€ (PYyHKIIHMOHAIbHOM
rPaMOTHOCTH, HEOOXOIMMOW MJisi PEHICHUS NPAKTUUECKUX 3a7ad4 U DKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU CpeJIe;

BJIaJICHUE CUCTEMON XMMUUYECKUX 3HAHUW, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIAratoIIne
MOHATUS (XUMUYECKUN DJIEMEHT, aToM, H30TOIN, S-, pP-, d- AJIEKTPOHHBIE OpPOUTAIH
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN o0beM, BAJICHTHOCTb,
AJEKTPOOTPUIIATEILHOCTh, CTENEHb OKHWCICHUS, XUMHUYECKas CBsI3b (KOBaJICHTHas,
WMOHHAsA, METAJJIMYECKasi, BOAOPOAHAs), KPUCTAJUIMYECKAS] PEIIETKA, TUIIbl XUMHYECKUX
peaKuMii, pacTBOP, JICKTPOIUTHI, HEIJIEKTPOJUTHI, FJICKTPOJIUTHUYECKAS THUCCOIUALINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKON pEakiuh, XUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUSl DJICKTPOJIUTHUYECKOM JUCCOIMALINH,
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nepuoanueckuil 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS] MACCHI BELIECTB, 3aKOH
COXpaHEHMSI U MPEBPAIICHUS] SHEPTUU MPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3BIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSl TPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyUYeHUH U 0€30MMaCHOM UCIOJIb30BAaHUU BaXKHEHIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIEATEIILHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMCHHHA BBISBIISATH XapaKTEPHBIC TPU3HAKKA TOHATHHA,
YCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME  MOHSTHS
IIPY ONUCAHUH HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BAaTh XHUMHYECKYIO  CHUMBOJIMKY JJIS
cocTaByIeHHs (POPMYIT BEIIECTB U YPABHECHUI XUMUYECKUX PEAKIINM, CHCTEMATUIECKYIO
Homenknatypy (IUPAC) u TpuBManbHble Ha3BaHHUS OTACIBbHBIX HEOPraHUYECKHUX
BeIlleCTB (yrapHbld Ta3, YIVICKUCIBIM ra3, aMMHak, TallleHas W3BECTh, HEraiieHas
U3BECTh, MUTHEBASI COJIA, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNPEICISITh BAJICEHTHOCTh U CTETNCHb OKUCICHUS
XMMHUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU CBSI3U
(KOBaJICHTHAsl, WOHHAasA, METAUIMYECKas, BOJOPOAHAs) B COCAUHEHUAX, THII
KPUCTAJTNYECKON PEIIETKU KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIsIpHAs, HIOHHAS,
MeTaJJTMYECKasi), XapaKTep Cpe/ibl B BOJHBIX paCTBOPAX HEOPTAaHUYECKUX COCTUHEHMUI;

c(hOpPMHPOBAHHOCTh YMEHUHN yCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHUYCCKUX
BEIIECTB TI0 WX COCTAaBY K OINPEACICHHOMY KJAacCy/TpyIIe COeAMHEHHH (IpOCThie
BEIIECTBA — METAJJIbI U HEMETaJUIbl, OKCHJbl, OCHOBAaHMS, KHUCJIOTHI, amM(pOTEpHbIE
TUIPOKCHUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOJAMYECKOTO 3aKOHA
J.. MenzeneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONIYI0, OOBSCHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh BJEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX dJieMeHTOB 1—4 mepuonioB Ilepuoguueckoit CHCTEMBI XUMHYECKHX
anemenToB /.M. MenneneeBa, UCIIONIb3ysl OHSITHS «S-, P-, d-2JIEKTPOHHBIE OPOUTATI,
«QHEPreTUYECKUE YPOBHW», OOBSACHATh 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB
XMMHUYECKUX BJIEMEHTOB M MX COCIMHEHUN MO mepuojaMm u rpynmnam llepuoanueckon
CUCTEMBbI XUMHYECKHUX dJ1eMeHTOB /[.11. MeHnpaeneena;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE
CBOWCTBA  HEOPraHMYECKMX  BEIIECTB  pa3IMYHBIX  KJIAcCOB,  IOJATBEPKIATh
CYIIECTBOBAHME T'E€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKMMH  BEIIECTBAMU
C IOMOIIBIO YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIM;

c(hOPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATh XUMHUYECKHE PEAKIHH 10
pa3IMYHBIM MpU3HAKaM (YUCIYy M COCTaBy pPEarupyrollinX BEIIECTB, TEILIOBOMY
ahdexTy peakuuu, HU3MEHEHUIO CTENEHEH OKUCIEHUS DJIEMEHTOB, OOpaTUMOCTH
peaKkIMK, YYaCTHIO KaTaau3aTropa);
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c(hOpMHPOBAHHOCTh, YMEHUU COCTABIIATh YPAaBHCHHS PEAKIIMA Pa3TMYHBIX THIIOB,
MIOJTHBIE M COKPAIICHHBIE yYPaBHEHHS PEAKIIMH MOHHOTO OOMEHA, YYWUTHIBAs YCIIOBHS,
IPU KOTOPBIX ITH PEAKINH HAYT J0 KOHIIA;

chOPMHPOBAHHOCT, ~ YMEHUW  MPOBOJIUTH  PEAKIMH,  MOJATBEPIKIAIOIINE
KauyeCTBEHHBIN COCTAB Pa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABAThH OIBITHBIM
IyTEM HOHBI, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTAaHUUECKHUX BEIECTB;

chOPMHPOBAHHOCTh ~ yMEHUH  pPACKPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKITUN TTOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajlaHca ATHX
peaKuuit;

c(hOpPMHUPOBAHHOCTh yMEHUN OOBACHITh 3aBHCHMOCTH CKOPOCTH XHMHYECKOU
peaklMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHHUS XMUMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUYECKHUE TPOLIECCHI, JeKalllne
B OCHOBE TMPOMBINIJICHHOTO TIOJYYCHHs] CEPHOW KHCIOTHI, aMMHaka, a TakKe
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U IKOJIOTHUUECKHUX
npobieMax XUMHUYIECKOTO TTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH TIPOBOJUTH BEIYHUCIICHUS C UCIIOIH30BAHUEM MTOHSITHS
«MaccoBast IOJIS BEMIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHHUH Ta30B MPU XUMUIECKUX
peakiMsIX, Macchl BelllecTBa UM 00beMa ra30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00beMy OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEII0BOrO dddexra
peakIuy Ha OCHOBE 3aKOHOB COXPaHEHUS MaCcChl BEIIECTB, MPEBPAIICHUSI U COXPAaHEHUS
SHEPIuy;

c(OpMHUPOBAHHOCTh YMEHWW COOJIOMATh TpaBWIA IIOJIb30BAHUS XUMHYECKOU
TIOCYJI0¥ ¥ Tab0paTOpHBIM 000PY0BAaHUEM, & TAK)KE IPABHJIa OOPAIIIEHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIUSIMH IO BBITIOTHEHHUO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMHA  IUIAHUPOBATh W BBINIOJHATH  XUMHYCCKUI
JKCIIEpUMEHT (pa3jioKEeHHE TMEpPOKCHIa BOJOPOJAa B TMPHUCYTCTBUHM KaTalu3aTopa,
OTIpeJIe]ICHUE CPEIbl PaCTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCATHHOTO WHAMKATOPA,
BIUSHUC Pa3TUYHBIX ()AaKTOPOB Ha CKOPOCTh XUMHUYECKOW PEaKIUU, PEaKIIM HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIMK Ha CyJb(dar-, KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATHOH
aMMOHWUSI, pEIIEHUE IKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMaM «MeTtamisy u «HemeTamtsny)
B COOTBETCTBUU C IMpaBUJIAMHU TEXHUKUA O€30MACHOCTH MpPH OOpallleHUH C BEIIECTBAMU
U J1a0OpaTOpHBIM  OOOpPYJOBaHUEM, TMPEACTABIATh  PE3YIbTATHl  XUMHUYECKOTO
JKCIIEpUMEHTa B (GOpME 3allUCH YPAaBHCHWH COOTBETCTBYIOIIUX  PEAKIMHA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOPMHPOBAHHOCTh  yMEHUW  KPUTUYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
uHdoOpMaIMIO, TOJY4aeMyld M3 pPa3HbIX HCTOYHHUKOB (CpEICTBA MacCCOBOM
KOMMYHUKaruu, IHTepHeT U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOIOAATH MPaBUIIa IKOJIOTMYECKH 1[E7eCO00pa3HOro
MOBEACHUS B OBITY U TPYNOBOM NIEATEIBLHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/10POBbS
U OKpY’Kalollle MpUpPOJHOM Cpeibl, OCO3HABATH OMACHOCTh BO3ACHCTBUS HA >KUBbHIE

24



denepanpHas padouas nporpamma | Xumus. 10—11 kimaccsl (0a30BbIN YPOBEHB)

OpPraHHU3Mbl OIPEACICHHBIX BEIIECTB, NMOHMUMAass cMbIca mokazarens [IJIK, moscHATh
Ha MpHUMEpax CHOCOObl YMEHBIICHUS M IMPEAOTBPAIICHUS MX BPEIHOTO BO3CHCTBUS
Ha OpraHu3M YeJIOBEKa;

JUI  O0ydJaroIuXcsi ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBS: yMEHHUE
NPUMEHSITh 3HaHUA 00 OCHOBHBIX JIOCTYIHBIX METOJAaX T[IO3HAHUS BEIIECTB
1 XUMHUYECKUX SIBJICHU;

JUISL CIICTIBIX M CJIA0OBHISIIMX OOYUYAOIIUXCS: YMEHHE HCIIOJIb30BaTh PelbehHO-
TOYEUYHYI0 cucTeMy o0o3HaueHud JI. bpaiins g 3anucu Xumuueckux (Gpopmyi.
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10 KVIACC
HaumeHnoBanue
No KonnuaectBo OcHOBHBIE BUJBI IEATCIbHOCTH
pa3aenoB U TEM [IporpammHO€ coaepkaHue
n/m 4acoB 00y4aromuxcs

y4eOHOro rmpeaMera

Pa3znes 1. TeopeTndyeckue 0OCHOBBI OPraHUY€ECKON XUMHMHU

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus crpoeHus
OpPraHUYECKUX
COEAMHEHUN

A.M. bytaepona

3

[IpeaMeT opraHM4eCcKOr XUMHUHU:

€€ BO3HUKHOBEHHE, PA3BUTHE

Y 3HAYECHUE B MOJIYYEHUU HOBBIX
BEILIECTB U MAaTEPUAJIOB.

Teopust CTpOCHUS OPraHUYECKHUX
coenqunenu A.M. bytneposa,

€€ OCHOBHBIE MTOJIOKEHUSI.
CrpyktypHbIe POPMYJIIBI OPraHUYECKUX
BemiecTB. ['omonorus, nzomepus.
Xumudeckasi CBA3b B OpraHUYECKUX
COEIMHEHUSX: KpaTHbBIE CBSI3H,

O- U T-CBSI3U.

[IpencraBienue o KIaccuPpUKaIUU
OpraHUYECKUX BEIIECTB.
HomMmenknaTypa opraHu4ecKux
COCTMHEHUHN (CUCTeMaTHYeCKas)

Y TPUBHUAJIbHBIC HA3BaHUS BAKHEUILINX
MpeCTAaBUTEIICH KJIaCCOB OPraHUYECKUX
BEILIECTB.

PackpbIBaTh CMBICI N3y4aeMbIX
MOHATHUH (BBISBIIATH UX XapaKTepHbIE
MPU3HAKH), YCTAaHABINBATh UX
B3aUMOCBS3b.

[IpuMeHsITh TON0XKEHUS TEOPUU
CTPOECHUS OPraHNYECKUX BEILIECTB

A. M. BytnepoBa jist 00bsCHEHUS
3aBUCHMOCTH CBOVCTB BELIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpaIlleHHON ) POopMyJ1 OpraHMYECKUX
BEILECTB.

OnpenensiTe BUIbl XUMUYECKOMN CBSI3H
(oIMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHECHUSIX.

PackpeiBaTh posib OpraHUuuE€CKON XUMUU
B IIPUPOJIE, XapaKTEPU30BATh €€
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3KCHepI/IMeHTaJILHLIe M€E€TOAbI
N3YYCHUS BEIIECTB M UX HpeBpameHnii:

¢ JlemoHCTpaumu:

O3HaKOMJIEHUE ¢ 00pa3amMu
OpraHUYECKUX BELIECTB U MaTepUaIlaMH
Ha UX OCHOBE;

OTIBITHI 110 MPEBPAIICHUIO
OpPraHUYECKUX BEIIECTB MPU HarPEBAHUU
(u1aBieHue, 0OyrIMBaHUE U TOPEHUE).

¢ J[aGopaTopHbBIE OTBITHI:

MOICIIMPOBAHUC MOJICKYJI
OpPraHNYCCKUX BCIICCTB

3HAYE€HUE B )KMU3HHU YeJIOBEKa,
WJLTFOCTPUPOBATH CBS3H C IPYTUMU
HayKaMH.

HabGmronaTh 1 ONKMCHIBATH
JIEMOHCTPAIIMOHHBIE OIBITHI; TPOBOJIUTH
Y OTIMCHIBATH JJA0OPATOPHBIE OTBITHI

U IIPaKTUYECKUEe PabOThI

Hroro no pazgeny

Pa3nea 2. YrieBoaopoabl

2.1 | IlpeaenbHbIc AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOOPOIBI — TOMOJIOTHYECKHH psif. MeTaH 1 3TaH —
aJIKaHbI MPOCTEUIIINE MPEICTABUTEIHN AJIKAHOB:

COCTaB, XUMHUYECKOE CTPOCHUE,
dbuznyecKkre 1 XMMUYECKUE CBONCTBA
(peakuuu 3aMeIeHHS U TOPEHUS ),
HaXOX/JICHUE B MIPUPOJIC, IOTYUECHHE
U TIPUMEHEHUE

2.2 | HenpenenbHble AJIKEHBI: COCTaB U CTPOECHHUE,
YIJIEBOJIOPObI: TOMOJIOTUYECKUM P, DTUIIEH —

AJIKCHBI, AJIKaICHBI,
AJIKMHbI

IIPOCTEUILINH NTPEICTABUTEND AJIKEHOB!
COCTaB, XUMHUYECKOE CTPOEHHE,
bu3nYecKue 1 XUMUYECKHUE CBOICTBA

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBISBIISATH HX XapaKTEPHBIC
NPU3HAKH), YCTAHABIIMBATH UX
B3aMMOCBSI3b, UCIIOIH30BATh
COOTBETCTBYIOIIHNE TIOHATHS

IIPY OTIMCAHHUH COCTaBA, CTPOSHUS

Y TIPEBPAIIECHUN OPTaHUYECKUX
COECIMHEHMM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIHKY
JUTSI COCTaBJICHUST MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpaIleHHON ) (hOpMYJT OpPraHUuYECKUX
BEIIICCTB.
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(peakiuu ruApupOBAHHUS,
raJloreHUPOBaHMUS, THIpATALIUH,
OKHCJICHUSI ¥ TIOJIUMEPU3AIIUHN )
HaX0JICHUE B IPUPOJIE, TOTYyUCHHE
U TIPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3

1 MeTWIOyTaaueH- 1,3, XuMuueckoe
CTPOCHHE, PeaKIIMs MOJTUMEPU3AIINH,
MpUMEHEHHUE (JIJI1 CUHTE3a
MIPUPOHOTO U CHHTETUYECKOTO
Kay4dyKa 1 pE3UHBI).

ANKWHEL: COCTaB 1 0COOCHHOCTH
CTPOCHHUS, TOMOJIOTUYECKHUH PSIJI.
AlleTHIIEH — MPOCTEUIINI
MPEJCTAaBUTEIIb AJIKUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (GU3UICCKHE
Y XMMUYECKUE CBOMCTBA (peaKuu
TUAPUPOBAHUS, TAIIOTEHUPOBAHUSI,
TUJpaTalli TOPEHUS ), HAXOXKJICHUE
B IIPUPO/IE, TIOJTyYEHUE U TPUMEHEHUE

23

ApomaTtnueckue
YTJIIEBOIOPOABI

Apenbl: 6€H301 U TOJIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYIT,
buznyecKkue 1 XUMHUYECKHE CBOWCTBA
(peakuuu rajJoreHUpOBaHUS

Y HUTPOBAHMS ), TIOTYICHHE

U npuMeHenue. Biusaue 6enzona

YcranaBnuBaTh NPUHAJICKHOCTh
BEILIECTB K ONPEACICHHOMY KJIacCy
YTJIEBOJIOPOJIOB 110 COCTaBY

Y CTPOCHUIO, Ha3bIBATh MX

M0 CUCTeMaTUYECKO HOMEHKJIATYPE;
MPUBOJIUTH TPUBUATIHLHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTAaBUTEIICH
YTJIEBOJOPOOB.

OnpenensaTb BUIbI XUMUUECKON CBSI3H
B MOJIEKYJIaX YTJIE€BOJIOPOJIOB;
XapaKTepPU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOMN CITOCOOHOCTH
yTIEBOAOPOIOB OT KPaTHOCTHU
KOBAJICHTHOU CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue

U XUMUYECKHE CBOMCTBA, BayKHEUIITHE
CIIOCOOBI MOTYUYEHUS TUTTAYHBIX
pEeACTABUTEINICH pa3IMYHBIX KJIACCOB
yTIEBOAOPOIOB (METaHa, dTaHa,
ATUJIEHA, alleTUJIeHa, OyTtaaueHa -1,3,
OeH3071a, TOJIyOJIa).

BBIABIATh TEHETHUECKYIO CBSI3b MEXTY
YTJIEBOJIOPOIaMU U TIOATBEPKAATh €€
HAJIN4YUe ypaBHEHUSMU
COOTBETCTBYIOIINX XUMHUYECKHIX
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Ha OpraHu3M 4elioBeka. [ 'eneTnueckas
CBSI3b YIJIEBOJOPOOB

24

[Ipuponnsie
HCTOYHUKHU
yTIIEBOAOPOJIOB U X
nepepaboTka

[Tpupoausiii ras. [lomyTHbie HEDTAHBIE
ra3el. HeTh 1 ee npoucxoxaeHue.
CrnocoObl nepepaboTku HeTH:
NIEPETOHKA, KPEKUHT (TEPMUYECKUH,
KatanuTudeckuid). ITpoayKTel
nepepadoTKu HEPTH, UX TPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHBI yronb 1 IpOIyKTHI €70
nepepaboTKH.
JKCcnepuMeHTATIbHbIE METOAbI
U3y4eHHs BellecTB
U UX NPeBpalleHui:
¢ JlemoHCTpanuu:
| KOJUICKIUH «Hed1b» u «Yr0osby;
 BuneodparmenT «BynkaHm3amus
PE3UHBDY.
¢ J[aGopaTOpHBIC OTBITHI:
| KaueCTBEHHOE OIpe/IeiIeHIE YIIepoia
Y BOJIOPOJA B OPTaHUUYECKUX
BELIECTBAX;
| 03HAKOMIICHHE ¢ 06pa3aMu
IJIACTMACC, KayYyKOB U PE3UHBIL;
| MOJIETMPOBAHIE MOJIEKYJI
YIJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOIHBIX.

pEaKIuii C UCITOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYII.
XapakTepru3oBaTh UCTOYHUKU
yTJI€BOJIOPOAHOTO ChIPhS (HEPTD,
OPUPOAHBIN ra3, yroiyb), COCOObI UX
nepepadoTKU U MPAKTUIECKOE
IPUMEHEHHUE TI0JYyYaeMbIX MPOJYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI [TO3HAHUS — IPOBEICHUE,
HAO0JIIOICHUE U ONTUCAHUE XUMUYECKOTO
JKcTIepuMeHTa (J1ab0paToOpHBIE OMBITHI
U TIPaKTHYECKUE PadOThI).

CrnenoBathb mpaBuiaM 0€30MacHOM
paboTHI B 1ab0OpaTopuu

IIPU UCTIOJIb30BAaHUN XUMHUUYECKOM
nocyAbl U1 000pYyI0BaHUs, a TAKXKe
npaBuiiaM OOpalieHus ¢ BEIeCTBAMU
B COOTBETCTBUU C HHCTPYKIMSIMU
BBITMIOJTHEHUS TaOOPATOPHBIX OMBITOB
U MPAKTUYECKUX pabOT MO MOJIYUESHHUIO
U U3yUYEHUIO OPraHUYECKUX BEIIECTB.
[IpencraBisTe pe3yabTaThl
SKCIIEpUMEHTa B (hopMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIIUIMA
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOAUTH BBIUKCICHHUS

JUTSI OTIpEIETICHUS] MOJICKYJISIPHON
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* [IpakTuueckue paboThI:

Ne 1. TTonyueHue sTueHa U U3yYECHUE
€ro CBOWCTB.

¢ PacueTrHble 3a1a4H:

| ompeseseHne MOJIEKYIISAPHOI
(bopMyJTbl OPraHMYECKOTO BEIIECTBA
10 MACCOBBIM JIOJISIM aTOMOB
XUMHAYECKUX DJIEMEHTOB;

| pacueTsl [0 ypaBHEHHIO XHMHYECKOIT
peakuuu

(opMyJIbl OPraHU4YECKOro BEIIECTBA,
10 YPAaBHEHUIO XUMHUYECKON PEaKIUH.
CaMOCTOATENBHO MJIAHUPOBATh

Y OCYILECTBIIATH CBOK) II03HABATEIIBHYIO
NEeATEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYINIIOBOM y4eOHOMI
JESATEIIBHOCTH

Hroro no pazgeny 13

Pa3nen 3. Kuciopoacoaep:xamnue opraHudeckue coeIMHeHUus

3.1 | Cinuptsl. PeHon 3

IIpenenbHbIE OTHOATOMHBIE CLIUPTHI:
METaHOJI ¥ ATAHOJ, XUMHYECKOE
CTpOCHHE, (PU3NUECKUEe U XUMUYECKUE
CBOMCTBa (peaKIuy ¢ aKTUBHBIMH
METaJUIAMU, TaJIOT€HOBOJOPOIAMHU,
ropeHue), npumeHenue. Bogopoanas
CBsI3b. DU3MOJIOTHYECKOE ACHCTBHUE
METaHOJIa U ATAHOJIa HA OPTraHu3M
YyeJIOBEKa.

Y TJIMIIEPUH, XUMHIECKOE CTPOCHHUE,
(dbu3nYeCcKre U1 XUMUYECKUE CBONCTBA
(B3aMMOJICMCTBHE CO IICTOYHBIMHU
MeTaJIaMH, Ka4eCTBEHHAs PEeaKIIHS

Ha MHOI'OaTOMHBIC CHI/IpTBI).

MHoTroaToMHBIC CIIUPTBI: STUJIICHI'TIMKOJIb

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIISITH X XapaKTEPHBIE
MPU3HAKU), yCTAaHABIUBAThH UX
B3aMMOCBSI3b, UCITOJIb30BaTh
COOTBETCTBYIOLIME MOHATHUSA

MIPY ONMCAHUU COCTABA, CTPOCHUS

Y TIPEBPAIEHUN OPTaHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XUMAYECKYIO CHMBOJIUKY
JUUTSL COCTaBJICHUST MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaIieHHo ) (popMys1 OpraHuIeCKUX
BCILICCTB.

YcraHaBauBaTh MPUHAIIEKHOCTD
BEILIECTB K OINPEICIICHHOMY KJIaccy
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PU3HOIOTNYECKOE NENCTBUE

Ha OpraHu3Mm yenoseka. [ [pumenenue
IJIMLEPUHA U STUIICHTIIUKOJIS.
®enon. CTpoeHrEe MOJIEKYIIbI,
buznyeckre u XUMHUYECKHE CBOWCTBA
¢denona. TokcnyHOCTH PeHoIa, ero
(hU3UOIOTHYECKOE ICUCTBUE

Ha OpraHu3M uesioBeka. [ Ipumenenue
dbeHona

3.2

AJbJIeTH/IBL.
KapOoHOBBIE KHCITOTHI.
Crnosxubie 23GupsI

Anpaeruabl: GopMaIbaeTUA

W aleTaabAerul, XMMUIECKOe
CTpOCHHE, PU3NIECKUE U XUMHUECKHE
CBOMCTBA (pEaKIUu OKUCICHUS

¥ BOCCTaHOBJICHHSI, KAU€CTBEHHBIC
peakLnn), NOJIyYECHHE

U IPUMEHEHHE.

OIHOOCHOBHBIE MPEAEIIbHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAast
KHCJIOTa, XUMUYECKOE CTPOEHUE,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA
(oOmIue cBOMCTBA KUCIIOT, PEAKITUs
TEepUPUKALINN), TOTTyUCHHE

u npuMeHeHue. CteapuHoBast

Y OJIEMHOBAsI KMCIIOTHI KaK
MPEICTAaBUTENN BBICIINX KAPOOHOBBIX
KHCJIOT.

Mpbia KaK COJH BBICIINX KapOOHOBBIX

10 COCTABY M CTPOEHHIO, HA3bIBATh UX
110 CUCTEMATHYECKOW HOMEHKJIATYPE;
MIPUBOJUTH TPUBHUAIBHBIC HA3BAHUS
OTAEIBHBIX MPEICTABUTEIIECHT
KUCIIOPOACOIEPKAIINUX COCTUHEHUM.
XapaKTepHu30BaTh COCTAB, CTPOCHUE,
npUMEHEHUE, PU3HUECKUE

1 XMMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOTYUYECHHS] TUTUYHBIX
MPEICTABUTEIICN PA3IMYHBIX KJIACCOB
KUCIIOPOJCOIEpKAIUX COCTUHEHUMN
(MeTaHoOJIa, 3TAHOJIA, TJIUIEPUHA,
denoina, hopmanbaerua,
aleTaabAerua, YKCYCHON KUCIIOTHI,
[JIIOKO3bI, CaXapo3bl, Kpaxmaia,
I[EJUTIOJI03b1); BBISIBIIATh T€HETHUECKYIO
CBSI3b MEXJy HUMH U TIOATBEPK/IATH €€
HaJIMYUE€ YPABHECHUSIMU
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKiuii C UCIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOEHHE U TPUMEHEHHE KUPOB,
XapaKTePU30BaATh UX 3HAYEHHUE

TS JKU3HEAEATEIIbHOCTH OPraHU3MOB.
Oco3HaBaTh ONACHOCTH BO3JCHCTBUS
Ha KUBBIE OPTAHU3MBI ONIPEAEIEHHBIX
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KHCJIOT, UX MOIOIIIEe JICHCTBUE.
CrnosxHble 3(hUpBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.

['uaponu3 clIoXHBIX 3(PUPOB.

JKupbl Kak TpOU3BOIHBIE TIIUIIEPHUHA
Y BBICIINX KapOOHOBBIX KUCJIIOT.
I'maponns xxupoB

3.3

YrieBoanl

VYrieBoibl: cocTaB, Kiaccupukaims
yIJIeBOJIOB (MOHO-, IH-

U nonucaxapusl). ['moko3a —
MPOCTEUIIINN MOHOCAXapH:
O0COOEHHOCTH CTPOEHUS MOJIEKYJIbI,
(bu3nYecKre 1 XUMUYECKHUE CBOMCTBA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHAYHBIM PAaCTBOPOM OKCHIA
cepebpa(l), BocctaHoBIIeHHUE, OpPOKEHUE
TJIFOKO3bI ), HAX0KAEHUE B PUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKast
POJIb B )KU3HEIESTEIBHOCTH OpraHu3Ma
yenoBeka. @orocuntes. Opykrosa Kak
M30MEP TIIFOKO3HI.

Caxapo3za — mpeICTaBUTEIIb
JMcaxapuaoB, TUAPOJIN3 CaXapO3bl,
Hax0XJICHUE B IPUPOJIE U IPUMEHEHHE.
Kpaxman u niemuitosiosza Kkak IpupoiHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmasa

OpPraHMYECKUX BEIIECTB, MOSACHATD
Ha IpUMepPax CocOObl YMEHbIIEHUS

U TIPEJIOTBPAICHHS KX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa.
Hcnonb3o0BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HAO0JII0ICHUE U ONTUCAHUE XUMUYECKOTO
JKCcTIepuMeHTa (J1a00paTOpHBIE OMBITHI
U TIPAKTUYECKUE pabOTHI).

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboTHI B 1abopaTopuu

P UCTIOJIb30BAHUHM XUMUYECKON
HoCyAbl M 000PYI0OBaHUS, a TAKXKe
npaBuiiaM OOpalleHus ¢ BeIeCTBAMHU

B COOTBETCTBUU C HHCTPYKIMSIMU
BBITMIOJTHEHUS TaOOPATOPHBIX OMBITOB

U MPAKTUYECKUX pabOT MO MOJIYYESHHUIO
Y U3YYEHUIO0 OPraHUYECKUX BELIECTB.
[IpencraBisTe pe3yabTaThl
JKCIIEpUMEHTa B (popMe 3anucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKLIUN
U JIeJIaTh BBIBOJbI HA UX OCHOBE.
[TpoBOANTH BBIUUCIICHUS

JUTSI OTIpEIeNICHUS MOJICKYJISIPHON
(hOopMyITBI OPTaHUYECKOTO BEIIECTBA,
110 YPaBHEHHUIO XUMUYECKON peaKInu.
CaMoCTOSATENBHO TUIAHUPOBATh
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U TEIJUTION03bI, (PU3HUECKUe 1 OCYIIIECTBIISATH CBOIO TI03HABATEIIHHYIO
1 XHMHYECKUE CBOMCTBA Kpaxmasa JEATEIIbHOCTh; MPUHUMATh aKTHBHOE
(TMapOIU3, KaueCTBEHHAS PeaKITUs y4acTHe B IPYNIIOBOM yueOHOMH

C MOJI0M). JeATeIIbHOCTH

JKCIepUMEHTATIbHbIE METOIbI
M3Yy4YeHMs BelleCTB M MX NPeBpallleHHii:
¢ JlaBopaTOpHBIC OMBITHI:
| ropeHue CIMpTOB;
| B3aHMOICHCTBHE TJIMLEpUHA C
ruapokcugom meau(1l);
| KAYECTBEHHBIE PEAKIINH AJTbICTH/IOB
(OKHCIIEHHE aMMHAYHbIM PACTBOPOM
okcuja cepedpa v ruAPOKCHIOM
meu(1l));
| B3aMMOJICHCTBHE KPaXMaa C HOJIOM.
* [IpakTuyeckue paboThI:
Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.
¢ PacueTrHble 3a1a4H:
| ompesiesneHne MOJIEKyIISAPHOI
(bopMyIIbl OPraHMYECKOTO BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 10 Macce
(00BeMy) TPOTYKTOB CTOpPaHUSI;
| pacueThl 110 YPaBHEHHIO XMMHUUYECKOI
peakuuu

Hroro no pazgeny 13
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Pa3znea 4. A30Tc0nep>1calune OPraHn4Yc¢CKHUE COCAUHCHUSA

4.1 | AMUHBIL.
AMMWHOKHUCIIOTHI.
benku

3

AMWHBIL: METUJIAMUH — IPOCTEUIIIHIA
MPEJICTABUTENIb AaMUHOB: COCTAaB,
XUMHUYECKOE CTpOeHuE, (PU3NIEeCKue

Y XMMUYECKUE CBOMCTBA (peaKiuu

C KUCJIOTaMU M TOPEHHSI ), HaXO0XKICHUE
B NpUpOe. AMUHOKHUCIIOTHI KaK

aM(bOTepHBIC OpPraHUYICCKUC COCANHCHU .

du3nYecKnue 1 XMMHUUECKHE CBOMCTBA
aMHUHOKHCJIOT (Ha MpUMEepe TIIUINHA).
buonornyeckoe 3HaueHHE aMHUHOKHCIIOT.
CUHTE3 NENTUIOB.

benku kak mpupoiHbIE MOTUMEPHI.
ITepBuyHasi, BTOpUYHAS U TPETUYHAS
CTPYKTypa 06enkoB. XUMHUECKHE
CBOICTBa OEJIKOB: THIPOJIN3,
JICHaTypals, KaueCTBEHHBIE PEaKIIUU
Ha OCJIKH.

IKCIIepUMEHTAILHbIE METO/IbI
M3y4YeHUsI BelleCTB M UX MpeBpalleHHii:

° JlemoHCcTpanmu:

JeHATypanus OSIKOB MPY HATPEBAHUY;
[BETHBIC PEAKIIMU OEIIKOB

PackppIBaTh CMBICTT H3y9aeMbIX
MOHATHUH (BBISBIIATH HX XapaKTEPHBIC
PU3HAKH ), YCTAaHABIUBAThH UX
B3aMMOCBSI3b, UCIIOIh30BATh
COOTBETCTBYIOIIHNE TIOHSATHS

IIPY OTIMCAHHUH COCTaBa, CTPOSHUS

U TIPEBPAILEHUNA OPTaHUYECKUX
COEUHEHHU.

Hcnonb3oBaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTaBIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOH,
COKpaIeHHON) hopMysT OPraHNYEeCKUX
BEITICCTB.

Ornpenensatb NPUHAJICKHOCTD BEIIECTB
K OIIPEICTICHHOMY KJIacCy IO COCTaBY
U CTPOCHUIO, Ha3bIBATh MX

110 CUCTEMaTHUYE€CKOW HOMEHKJIATYpeE;
PUBOJIUTH TPUBUATILHBIC HA3BAHUS
OTJICTIbHBIX MIPEICTABUTEIICH.
XapakTepusoBaTh COCTaB, CTPOCHUE,
npuUMEeHEHUE, PU3NIECKHUE U
XUMHUYECKHE CBOMCTBA, BAXKHCUIIINE
CIOCOOBI MOTYYEHUS TUTTHYHBIX
MIPEICTaBUTEINICH a30TCOACPIKAITIX
COCTMHCHMH (METHJIAMUHA, TJIMIINHA,
OEIIKOB).
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OmnuckIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIIKOB; MOSICHSATH
Ha IpUMepax 3HaueHue OEJIKOB

JUTsl OpraHn3Ma 4eJIoBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI ITO3HAHUS — HAOIIOIaTh

¥ OTIMCHIBATh IEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.

CamocTosITeNbHO MIIAHUPOBATh U
OCYIIECTBIISITH CBOIO ITO3HABATEIHHYIO
NeSITEHbHOCTD; MPUHUMATh AKTUBHOE
y4acTHE B TPYIIIOBON y4eOHOM
JESITEIIbHOCTH

Utor

0 TIO pa3eny

3

Pa3zneun. S. BeicOkOMOJIeKYJISIPHBbIE COCAUHECHUSA

5.1

[ImacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE MTOHSITUA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEPU3ALIUN, CPETHSS
MoJeKkyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHUN — MTOJMMEPU3ALUs U
ITOJINKOHICHCALIHSL.

[1nacTmaccel (OJIUATUIIEH,
MTOJIUITPONWIIEH, OJUBUHUIIXJIOPUI,
nonucTupost). HarypanbHsiii

Y CHHTETUYECKHE KayUyKH

Bnagets n3yyaeMbIMU XUMHUYECKUMHU
MOHSATHUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MIOHATUN U IPUMEHSTH 3TH
MOHATHS IPU ONIMCAHUU COCTaBa

Y CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OPTraHUYECKUX BEIIECTB,

JUIS1 OOBSICHEHHS OTACIBHBIX (PaKTOB

U SIBJICHUM.

Hcnonb30BaTh XMMHUYECKYIO CUMBOJIUKY
JUIS1 COCTABJIEHUS CTPYKTYPHBIX (OpMYJT
BEIIECTB U YPABHCHUM PEAKIINI
MOJIMMEPU3ALUHI U TTOJUKOHICHCAIH.
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(OyTaareHOBBI, XJIOPOTPEHOBHIT

Y U30MPEHOBBIN). BonokHa:
HaTypajbHbIe (XJIOMOK, HIEPCTh, IETK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKUE (KarpoH

Y JIaBCaH).

JKCNepUMeHTATIbHbIE METObI
M3Yy4YeHMs BellleCTB ¥ MX NpeBpalleHHii:
¢ JleMOHCTpauuu:

| O3HAKOMIICHHE C 00pa3LaMu
MPUPOJIHBIX U UICKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay1yKOB

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacpOCTPaHEHHBIX BUIOB
IIJIaCTMACC, BOJIOKOH; IPUMEHEHNE

B Pa3JIMYHbBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl T0O3HAHUS — HA0JI01aTh

Y OIIMCBIBATh JEMOHCTPALOHHBIH
HKCIIEPUMEHT

Hroro no pazgeny 2
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBanue
No KomuuaectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3aenoB U TEM [IporpamMMHO€ coaiepKaHue
m\o 4acoB 00y4aroImuxcs

y4eOHOro mpeameTa

Paznen 1. TeopeTnyeckue 0CHOBBI XUMHHU

1.1

CTtpoeHue aToMOB.
[lepunognueckuii
3aKOH U
[lepunoanueckas
CHCTEMa XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckunit dsiemeHT. Atom. Cocras
aToma, U30TOMbL. DJIEKTPOHHAs
000J109Ka. JHEPTeTUYECKHUE YPOBHH,
MOTypPOBHHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3nemenTbl. OCOOEHHOCTH
pacrnpeiesieHUs 3JIEKTPOHOB

110 OpOUTAISIM B aTOMaX MaJIbIX

1 OOJBIINX MEPUOAO0B. DIEKTPOHHAS
KOH(UTrypa1ust aTOMOB.
ITepnoanueckuii 3aK0H

n Hepnoanqecmﬂ CHUCTEMA XUMHUYCCKUX

aneMmeHTOB 1. 1. MeHnpaeneena.
CBs3b IEPUOIUYECKOTO 3aKOHA

u [lepuoanueckor CUCTEMBbI XUMUYECKUX

OJICMCHTOB C COBpCMeHHOﬁ Teopneﬁ
CTPOCHUS aTOMOB. 3aKOHOMepHOCTI/I
U3MEHEHHUS CBOMCTB XUMHYECKUX

AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX

H CJIOKHBIX BCHICCTB II0 I'PYIIIIaM

H IICpuoaaM. 3HaueHue MMCPUOANUICCKOTO

3aKOHAa U CUCTCMbI XUMHNYCCKHX

PackppiBaTh CMBICI H3y4YaeMbIX
MOHATHUH (BBIABJISATHh UX XapaKTepPHbIC
MIPY3HAKH ), YCTAaHABIIUBATh UX
B3alMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUUECKOTO
3akoHa /1. . MenpaeneeBa

1 IEMOHCTPUPOBATH €r0
CHCTEMATU3HUPYIOLIYIO,
0OBSICHUTEITBLHYIO U IPOTHOCTUYECKYIO
byHKIUH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE ATOMOB XUMHUYECKHUX
3J€EMEHTOB 1—4 1epruo10B, UCOJIB3YS
MOHSATHUS S-, p-, d-2JIEKTPOHHBIC
opOuTan, YHEPreTUUECCKHE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHCHHS CBOMCTB XUMHYECKUX
2JIEMEHTOB Y UX COCJUHECHUH

10 IepuoaaM U rpynmnam
[lepnognueckon CUCTEMBI

J1. 1. MenneneeBa
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sanemenToB /[.1. MenaeneeBa

B Pa3BUTUHU HAYKH.
IKCIIepUMEHTAILHbIE METOAbI
HU3y4YeHHsI BeleCTB U UX MpeBpPallleHuii:
¢ JlemoHCTpauuu:

Bunpr Tabmun «Ilepuonnyeckas

CHCTEMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BelecTna.
MHuoroo6pazue
BEIIIECTB

Crtpoenue BelecTBa. XMMUUYECKasl CBS3b.
Buapl (koBasieHTHast HEMOJSIpHAs

Y TIOJISIpHAsl, MOHHAS, METAJTUYECKas )

1 MEXaHU3MbI 00pa30BaHUsI XUMUICCKON
CBs131 (OOMEHHBIN U JOHOPHO-
aKLEeNnTOpHbIN). BogopoiHas cBs3b.
BaneHTHOCTS.
DIIEKTPOOTPULIATEIHLHOCTh. CTENIEHb
okucieHus. KaTuoHbl 1 aHUOHBL.
BemecTBa MoJieKyIsspHOTO

Y HEMOJICKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSTHCTBA COCTaBa BEILIECTBA.
Tunbl KpUCTALTUYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

IToHsITHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopel. KonnuecTBeHHbIE
XapaKTEePUCTUKU PACTBOPOB (MaccoBasi
JIOJIsI BELIECTBA B PACTBOPE).
Kiraccudukanust HeopraHm4eCKux

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBIJICIATH UX XapaKTEepPHbIC
MIPU3HAKK ) U IPUMEHSATH 3TH TIOHITHS
IIPY ONIMCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 00BSICHEHUS OTJEIbHBIX
($aKTOB U SBJICHU.

OnpenensiTe BUIbl XUMUYECKOU CBSI3U
(KOBaJICHTHOM, HOHHO,
METAJTNYECKOU, BOJIOPOTHOI)

B COCJIMHEHUSX; TUIl KPUCTAITNYECKON
pEIIeTKH KOHKPETHOTO BEIECTBA.
Onpenensatb BaIEHTHOCTb U CTENIEHb
OKHUCJICHHS] XUMUYECKHUX 3JIEMEHTOB

B CO€JIUHEHUSIX Pa3JIMYHOrO COCTaBA.
[IpoBOIUTH BEIYKCIICHUS

C UCIOJIb30BAHUEM MOHATHS «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPEY.

Branets n3ydyaemMbIMU XUMHUYECKUMU
HOHSTUSMHU.
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coeauHennii. Homenkiarypa
HEOPraHMYECKHUX BEILIECTB.
JKCIePUMEHTAIbHbIE METO/IbI
HU3y4YeHHsI BeleCTB U UX MpeBpPallleHuii:
¢ JlemoHCTpauuu:
| MOJICIIH KPUCTAITHIECKHX PEIIETOK.
® PacueTHbIE 3a1a4H:
pacyeTsbl ¢ UCTOJIb30BAHUEM TOHATHUSA
«MaccoBas 10J11 paCTBOPEHHOTO
BEILIECTBA»

1.3

XUMUYECKHE
peakuuun

Xumuyeckas peakuusi. Knaccudukarus
XUMHYECKUX PEAKIU B HEOPTaHUYECKOM
Y OPraHMYeCcKON XUMUU. 3aKOH
COXPAaHEHHS MACChI BEILIECTB; 3aKOH
COXpaHEHHUS U MPEBpAIlCHUS DHEPTUU
MIPU XUMUYECKUX PEAKIUIX.

CKOpOCTb peakiiuu, €€ 3aBUCUMOCTD

OT Pa3IUYHBIX (PAKTOPOB.

OOpatumplie peakinu. XUMUIECKOE
paBHOBecue. DaKTOPHI, BIUSIONINE

Ha COCTOSIHHE XUMHUUECKOT0
PaBHOBECHSI.

[Tpunuun Jle Hlartenbe.
DIIEKTPOIUTHYECKAS] AUCCOLUAIA.
CuItbHBIC U cITa0bIe AJIEKTPOJIHUTHI.
Cpena BOJHBIX paCTBOPOB BEILIECTB:

KUCJIasi, HEUTpajabHas, EJI0YHas.

OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN PeaKkiuu OT Pa3TnIHBIX
(bakTopoB.

Omnpenensarb XxapakTep CMEIIeHUs
XUMUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozeicTBus (mpuHIUI Jle [larense).
CocTaBisaTh ypaBHEHUS pEAKIIUMA
Pa3TUYHBIX TUIIOB; TIOJHBIC

Y COKpAIIICHHbIC YPABHEHHS PEaKIit
MOHHOT0 OOMEHA, YYUTHIBASI yCIIOBHUS,
IIPY KOTOPBIX TH PEAKITUU Uy T

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METOJIbI TIO3HAHUS — MPOBEJICHUE,
HaAOJII0ICHUE U ONTUCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (IEMOHCTPAITMOHHBIC

1 1a00paTOPHBIC OIBITHI, TPAKTUICCKUE
paboThl): IO ONPEEIICHUIO CPEJIbI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOT'O0 0OMEHA, BIMSHUIO Pa3TUYHBIX
(haKkTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBath paBHUiiaM MOJIB30BAHUS
XUMUYECKOU OCY 101 1 1ab0paTOpHbIM
000pyI0BaHUEM.

[IpeacTaBisTh pe3yabTaThl
XUMHUYECKOTO SKCIIEPUMEHTA B popme
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Bonoponnsiii nokazarens (pH) pactBopa.
Peakiuu noHHoro ooMeHa
B OPraHNYECKOU M HEOPTaHUYECKON
XUMUHU.
OKHUCIUTENTEHO-BOCCTAHOBUTEIBHBIE
peakuuu. [TousiTue 06 3neKTpon3e
pacIlIaBOB U pacTBOPOB COJIEH.
[IpuMeHeHuE >IEKTPOIH3a.
JKCIePUMEHTATIbHbIE METO/IbI
U3y4YeHUsI BellleCTB M UX NpeBpalleHuii:
¢ JlemoHCTpauuu:

| pasiokeHHe MepOKCHAA BOIOPOAA B
NPUCYTCTBUH KaTalIU3aTopa.
¢ JlaGopaTOpHBIE OMBITHL:

| mpoBejIeHNE PeaKIHii HFOHHOTO
oOMeHa;

| ompeneneHue CpeIbl PACTBOPOB
BEILECTB C MOMOIIbIO YHUBEPCATILHOTO
WHJUKATOPA.
* [IpakTuueckue paboThI:
Ne 1. Bniusiaue pa3znuasbix (akTopoB
Ha CKOPOCTh XUMUYECKON pEeaKIUu.
® PacueTHbIE 3a/1a4H:

| pacueThl [0 ypaBHEHHSIM XHMHYECKHX
pEaKUnii, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI

3aIMCH YPABHEHHUN COOTBETCTBYIOIINX
peaKiuii ¥ JeIaTh BHIBOJBI HA KX
OCHOBE.

[IpoBOANTE BEIYUCIEHUS

110 YPABHEHUSIM XUMHYECKUX PEAKIIU,
B TOM YHCJIE TEPMOXUMHYECKHUE
pacyeTbl

Hroro o pazueiny

13
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Paznen 2. Heoprannueckasi XumMust

2.1

MeTtasuibl

6

Meramisl. [lonoxeHne MeTaIuIoB

B [lepuoanieckoil cucteMe XuMUYECKUX
AJIEMEHTOB.

Oco00EHHOCTH CTPOEHHUSI DIIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB.

O6mue puznueckue cBoMCTBa
METaJlIOB.

[IpumeHeHne MEeTaIoB B OBITY, IPUPOJIC
u TexHuke. CIUIaBbl METAJLJIOB.
DNEKTPOXUMHUYECKHUI P HAPSKEHUN
MeTaisioB. O61Ke crocoObl MOy YeHHS
MetauioB. Koppo3us Metaios.
CriocoObI 3aIUTHI OT KOPPO3UHU.
OO6m1as xapakTepuCTHUKA METAJIOB
rinaBHbIX noarpymi (IA-rpymnmna,
ITA-rpynmna) [lepuoanueckoii cucTeMbl
XUMHUYECKUX JIEMEHTOB.

Amomunanil. AM(poTepHbIe CBOWMCTBA
OKCHJIa ¥ TUJPOKCHIA aTTFOMUHHUS.
OO6m1as xapakTepUCTUKA METAJIIOB
no6ouHbIX noarpynmn (b-rpyri)
[Tepnoauueckoi CHCTEMBI

XUMUYECKUX JIEMEHTOB: M€/lb,

LMHK, XpOM, KENE30.

Baxueiimme coe IJMHEHUST METAIIIOB
(OKCHIBI, TUAPOKCHUIBI, COJIH).

PackpbiBaTh cMbICIT H3y4aeMbIX
MOHSATUM (BBICTATH UX XapaKTEepPHbIE
MPU3HAKK) U IPUMEHSATD 3TH TOHSITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JUIs1 OOBSICHEHUSI OTACIIBHBIX
(GaKkTOB U SBIICHUIA.

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U UX COSJIMHEHUH C yYeTOM
CTPOCHUS UX ATOMOB U MOJIOKECHHUS

B [Ieprnonnueckont cucreme
XUMUYECKUX 3JIEMEHTOB

J. 1. Meneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIKE
XUMUYECKHE CBOMCTBA METAJIJIOB, X
BAKHEUIINX COCIMHEHUH, TOATBEPKAas
9TO ONMCAHUE MPUMEPAMU YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKUX
peakuii; MpUMEHEHNE METAIIIOB

B Pa3JIMYHBIX O00JACTAX, a TAKKE
UCIIOJIb30BaHUE UX JIJIS1 CO3AaHUs
COBPEMEHHBIX MaTepUaIOB

Y TEXHOJIOTUH.

OnuchiBaTh CIOCOOBI 3aIIUTHI METAJIOB
OT KOPpPO3HH.

PackpbIBaTh CyIHOCTh OKUCIUTEIBHO-
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JKCIePUMEHTAIbHbIE METO/IbI BOCCTAHOBUTEIbHBIX PEaKIUN
M3Yy4YeHMs BelleCTB U MX NPeBPALleHHii: | TTOCPEICTBOM COCTABICHUS
¢ JleMOHCTpaIuu: AJIEKTPOHHOTO 0ajaHca dTUX PEaKIUi.
| KoJUTeKIHs «MeTaIlIbl U CILTaBbI». [IpoBoauTH peakiuuy,
¢ J[aGopaTOpHbBIE OMBITHI: MOATBEPKAAIOIINE XapaKTePHbIC
| B3aMMoIeiicTBHe TUJIPOKCHUA CBOWCTBA U3y4YaeMbIX BEUIECTB,
AITIOMHUHUS C PACTBOPAMU KUCIIOT pacro3HaBaTh OMBITHBIM ITyTEM HOHBI
U LIEJIOYCH; METalJIOB, IIPUCYTCTBYIOIINE B BOJHBIX
| KaueCTBEHHBIC PEAKIHH HA KATHOHbI pacTBopax.
METaJlIOB. Hcnonb3oBaTh €CTECTBEHHO-HAYYHBIC
® [IpakTrueckue pabOThI: METO/bI IO3HAHUS — IPOBEJICHHUE,
Ne 2. Pemenue dKkCiepuMeHTaIbHBIX HAOJTIOICHHE U OMTUCAHNE XUMUYECKOTO
3a1a4 110 TeMe «MeTaiby. AKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIC
 * Pacuernble 3amaqm: 1 1a00paTOPHBIE OTBITHI, MPAKTUICCKUE
pacdeTbl Macchl (00bemMa, KOJTMYecTBa paGoTI).
BEILIECTBA) MPOJIYKTA PEAKIIUH, €CIIU TIpeACTABIIATD Pe3yIIbTATEI
OIHO 13 BCIICCTB aHO B BUAC PACTBOPA | xyvygecKOro dKCIepuMenTa B (hopme
C OTPENICIEHHOM MacCOBOH 1oJIeH 3aIACH YPaBHEHUN COOTBETCTBYIOIIIX
PaCTBOPCHHOTO BCIICCTBA peaKIuii U JIeiaTh BBIBOJIBI HA MX
OCHOBE.
CrnenoBarh npaBujIaM MOJIb30BaHUS
XUMUYECKOH OoCy 101 1 1a00paTopHbIM
000pyI0BaHUEM.
[IpoBOAUTE BEIUMCTIECHUS
[0 YPaBHEHUSIM XUMHUUECKUX PEaKI[Uil.
CaMOCTOATENBHO MJIAHUPOBATH
Y OCYIIECTBIISITH CBOIO MTO3HABATEIHHYIO
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JEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYNIOBON yueOHOM
NEATEIIbHOCTH

2.2

Hemerasuibr

Hewmetamnel. ITonoxxeHue HeMeTalJIOB

B [lepronueckom cucteme XUMUYECKUX
sanemenToB /.M. MeHnaeneeBa

U 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKknue CBOMCTBA HEMETAJJIOB.
AnoTponus HeMETauIoB (Ha MpUMepe

XVWMHAYECKHUE CBOMCTBA BAXKHEUIIINX
HEMETAJUIOB (TaJIOFEHOB, CEPBI, a30Ta,
dbocdopa, yraepona u KpeMHUS ).
OKcuapl HEMETAIIIOB.
Kucnopoaconepxaniye KuciaoThl.
Bonopoaneie coequHeHMs
HEMETaJUIOB.
IKCIEPUMEHTATIbHbIC METOABI
U3yUYEeHUS BellecTB
U UX NPeBpallleHUi:
¢ JleMoHCTpauuu:
| 06pas3Ibl HEMETAIIIOB;
| B3auMOIeiiCTBUE MEIH C A30THOI
KHUCJIOTOW Pa3JIMYHON KOHLEHTPALIU Y.
¢ JlabopaTOpHBIE OMBITHI:
| KaueCTBEHHbIC PEAKIHH HA AHHOHbI U

KaTuOH aMMOHU:I.

KHCIIOpoa, cepsl, pocdopa u yriepona).

PackpbIBaTh CMBICT U3y4aeMbIX
NOHATUH (BBIAEIATh UX XapaKTEpPHbIC
NPU3HAKU) U IPUMEHSTh 3TH MOHATHUS
IIPU ONIMCAHUU COCTaBa U CTPOCHMS
BELIECTB, /ISl 00BACHEHUSI OT/IETbHBIX
(GhaKkTOB U SBIICHUI.

OOBACHATH 0011IHE 32aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIOB

Y UX COEIMHEHUI C yY€TOM CTPOEHUS
UX aTOMOB U IIOJIOKEHHUS

B [Iepnonnueckont cucreme
XUMHUYECKUX 3JIEMEHTOB

. . MeHnneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKHE CBOMCTBA HEMETAJLIOB, UX
BAKHEUIIINX COCAMHECHUH, TOTBEPKAast
9TO ONMCAHUE IPUMEPAMU YPaBHEHU
COOTBETCTBYIOIIMX XUMUYECKUX
pEaKLIUH.

XapaKkTepu30BaTh BIUSIHUE HEMETAIIIOB
U UX COEMHEHUN Ha )KUBBIE
OpraHu3MBbl; OIIUCHIBATh IPUMEHEHHE
B Pa3JIMYHBIX 00JIACTAX MPAKTHUECKON
NEeATEIIbHOCTH YEJIOBEKa.
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* [IpakTuueckue paboThI:
Ne 3. Pemienue skcriepuMeHTalbHbIX
3a7a4 1o reMe «Hemerauibn.
® PacueTHble 3a/1a4u:

| pacdeThl MacChl BELIECTBA
WM 00beMa ra30B 110 H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
WU 00BEMY OJTHOTO U3 YUACTBYIOITUX
B PEAKIMU BEILIECTB; PACYETHI MACCHI
(oOBeMa, KoJIMUECTBA BEILIECTBA)
MPOJYKTOB PEAKILIMH, €CIIH OJHO
13 BEIIECTB UMEET MIPUMECHU

23

CBs3b
HEOPTraHWYECKUX
1 OPTaHUYECKUX
BEIIECCTB

Heoprannueckue u opraHu4ecKkue
KUCJIOTHl. Heoprannueckue

Y OpPraHU4eCKrUe OCHOBAHMUS.
AM@oTepHbIe HEOpraHUYECKUe

Y OpPraHU4ECKUE COCTUHEHHS.
['eneTnueckas CBSI3b HEOPraHUYECKHUX
Y OpPraHUYECKUX BELIECTB

IToaTBepkaaTh CynieCTBOBAHUE
TEHETUYECKOU CBSA3U MEKIY
HEOPraHW4YECKMMH BEIECTBAMMU

C IOMOIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKILIUH.

PackppIBaTh CyIIIHOCTH OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI
IIOCPEACTBOM COCTABIICHMS
AJIEKTPOHHOI0 OanaHca 3TUX peaKkuil.
[IpoBoauTe peakuuu,
NOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA N3Y4YaeMbIX BEILECTB,
pacIio3HaBaTh OINBITHBIM ITyTEM
AHWOHBI, TPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IIO3HAHUS — IPOBEJICHUE,
HaOJI0IeHNE U OMMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALlMOHHBIE U
1a00paTOPHBIE ONBITHI, TPAKTUYECKHE
paboThI).

[IpencraBiaTs pe3yabTaThl
XUMHUYECKOT0 SKCIIEPUMEHTa B opMe
3aIMCU YPAaBHEHUH COOTBETCTBYIOLIUX
peakuMii U JenaTh BBIBOJBI HA X
OCHOBE.
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CrnenoBaTh NpaBuiiaM MOJIb30BAHUS
XUMHUYECKOM OCY 101 ¥ 1a00paTOpHBIM
000pyTIOBaHUEM.

IIpoBONUTH BEIUNCIIECHMS

10 YPaBHEHUSIM XUMHUUYECKUX PEaKIUil.
CamocToATENBHO TUIAHUPOBATH

Y OCYIIECTBIISATH CBOIO IIO3HABATEIBHYIO
NEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYINIIOBOM y4eOHOMI
NEATEIbHOCTH

Hroro no pazneny 17
Paznen 3. Xumus v ;Ku3Hb
3.1. | XuMmus ¥ )Xu3Hb 4 Poaps xumuu B oGecrieueHun PackpsIBaTh poJIb XMMHUU B pELICHUU

AKOJIOTUYECKOM, YHEPreTUYECKON

U MUIIEBOM 0€30MaCHOCTH, pa3BUTUN
MeuiuHbl. [loHsTHE 0 HAyYHBIX
METO/IaX MO3HAHUS BEIIECTB

Y XUMUYECKUX PEAKIIUMN.
[IpencraBnenus 00 00X HAYYHBIX
MPUHITUTIAX TIPOMBIIIIJICHHOTO MOy YSHUS
BOKHEUIIIUX BEIIECTB (Ha MpUMepax
MIPOU3BOJICTBA AaMMHUAKa, CEPHOU
KHUCJIOTHI, METAHOJIA).

YenoBek B MUpE BEIIECTB, MATEPUATIOB
Y XUMHYECKUX PEAKIIMI: XUMHSI

U 37I0pPOBBE YETIOBEKA; ITPaBUIIa
UCIOJIb30BAHUS JIEKAPCTBEHHBIX

HEPTETUYECKHX, CHIPhEBBIX
1 DKOJIOTHYECKHUX IPoOIeM
YEJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIlpaBJICHUS Pa3BUTHS XUMUYECKON
HAyKW U TEXHOJIOTHUHU.

[IpumensaTh npaBuia 6€30MacHOrO
oOpallleHHsI ¢ BeIeCTBaMH,
WCIIOJIb3yEMBIMH B TIOBCETHEBHON
YKWU3HU, TIPaBUJIa TTOBEICHUS B IIEIAX
cOepeKeHUs 37J0POBbS M OKPYIKAIOIIEH
IPUPOIHON CPEbl; TOHUMATh BPE
(OIMacHOCTh) BO3/ICHCTBUS HA KUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB
cmbica nokazarens [TIK, moscHATh

45



®depnepanbHas padouas nporpamma | Xumus. 10—11 kiaccrl (0a30BbIi ypOBEHB)

MpenaparoB; MpaBuiia 6€30mMacHOro
MCITIOJIb30BAHUS MPENapaToB OBITOBOM
XUMUHU B IOBCEJHEBHOM KU3HHU.
briTOBas XUMHYECKasi IPaMOTHOCTh

Ha IIpUMEpPax CrocoObl YMEHbIIIEHUS
U TIPEJIOTBPAIICHHS KX BPEIHOTO
BO3JICUCTBUSL.

AHaIU3UPOBATh U KPUTUUYECKH
OIICHUBATH WH(OPMAITHIO, CBI3aHHYO
C XUMHYECKUMU MPOLIECCAMU U UX
BIIUSTHAEM Ha COCTOSIHUAE OKPYKaroIIei
Cpepl.

Ncnonb3oBaTh nMoayyeHHbIE 3HAHUS

U TipejcTaBiieHust o cepax
JESITETLHOCTH, CBSI3aHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJOTUSIMH, KaK
OCHOBY ISl OpUEHTAI[MU B BEIOOpE
cBoel Oyaymien mpodecCuoHaTbHON
JESATCITLHOCTH.

[IpunumaTh ydactue B 00CYKIECHUU
pOOIeM XUMHUIECKOM U KOJTOTHIECKOMN
HaIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UITUIO TIO MpobieMe
U TIpejTaraTh BO3MOYKHBIC TIYTH €€
penIeHus

Htoro no pazaeny 4
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 11O KJIACCAM
MPOBEPAEMBIX TPEGOBAHUM K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHON TPOI'PAMMBI CPEJHEI'O OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O XUMHNHU

B ¢enepanbHbIX M pernoHANBHBIX MPOIEAYPaxX OLEHKH KayecTBa OOpa3OBaHUs
UCIOJIb3yeTCsl mepeueHb (KoauuKaTop) paclpeAesieHHbIX MO KilaccaM MPOBEPSEMBbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM IMPOTrpaMMBbl

cpeaHero oo01ero 0opa3oBaHus ¥ JIEMEHTOB COJICP)KAHMS 110 XUMUH.

10 KJTACC
IIpoBepsieMble TPeOOBaHUS K pe3yJibTaTaM 0CBOCHUS OCHOBHOI 00pa30oBaTe/IbHOM
NporpamMMmsl
Kon [IpoBepsieMble IPEAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeIbHON IPOrpaMMBbl CPETHETO OOIIETO 00pa30BaHUs
pesyJbTara
1 Teoperndyeckre OCHOBBI OpraHUYECKON XUMUHN
1.1 CdopMupoBaHHOCTh MPEACTABICHUNA O XMMHUYECKON COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPa, POJIM XUMUUA B TMO3HAHHUU
SBJIGHUN TNpUPOJbl, B (OPMUPOBAHUM MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHOW TI'PAMOTHOCTH, HEOOXOAUMOM st
pelIeHUs] MPaKTUYECKUX 3a7ad U HKOJOTHYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 30POBbIO U IIPUPOJHOU cpelie
1.2 Bianenue cucreMol XHMMHMYECKHMX 3HAaHHMM, KOTOpas BKJIIOYACT:

OCHOBOITOJIAraroIIne HOHSATHUS (Monekyna, BAJIEHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHasi Macca, MOJSIPHBIM OOBEM, YTJIEPOJHBIN CKEleT,
(GyHKIIMOHANbHAS ~ TpYyINa,  paguKkaid,  H30MEpHs,  HU30MEpHI,
TOMOJIOTUYECKUNA  pANl, TOMOJIOTH, YIJIEBOJOPOAbL, KHUCIOPOJ-
U a30TCOJIEprKallie COeIMHEHUs, OMOJIOTHUYECKN aKTUBHbIE BEILECTBA
(yrneBonpl, KHpbI, OETKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs); TEOPHUH U 3aKOHBI (TEopHs
XUMUYECKOTO CTPOEHMSI OopraHmyeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJHYECKHNA S3BIK XUMHUH, (HAKTOIOTHUECKHE
CBEJIEHUSI O CBOMCTBax, COCTaBe, IMOJIYyYEHUH U 0Oe30MacHOM
UCIOJIb30BAaHUM BAXKHEWMIIMX HEOPraHWYECKHMX M OPraHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOH JESITEIILHOCTH YeJIOBEKA
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1.3

ChopMupOBaHHOCT, YMEHUW BBISBISITH XapaKTEPHbIE MPU3HAKU
MOHATUW,  yCTAaHABIMBATh WX  B3aWMOCBA3b,  HCHOJIb30BaTh
COOTBETCTBYIOLME MOHATHUS IIPU ONKMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALLICHUN OPTraHUYECKUX COCTMHEHUH

1.4

CdopMupoBaHHOCTh YMEHHI MCTIOIB30BaTh XUMHUECKYIO CUMBOJIHKY
JUTSL  COCTaBJICHUS MOJIEKYJSIPHBIX WM CTPYKTYPHBIX (pa3BEepHYTOH,
COKpaIIeHHoW) (OpMysT OpraHUYECKHX BEIIECTB W ypaBHEHUI
XUMUYECKUX  pEaKluii,  HW3rOTaBIMBAaTh  MOJEIHU  MOJIEKYJ
OPraHWYECKUX BEIIECTB JUIsI WUTIOCTpPAIlMM HMX XHMHYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMUpoBaHHOCTh YMEHHH YCTaHABIMBATh IPHHAIICKHOCTD
M3YYEHHBIX OPTraHWYECKHUX BEIICCTB IO WX COCTaBYy W CTPOCHHUIO
K OIpEeNeNeHHOMY Kiaccy (rpymme) coeauHeHuiM (yriieBOJIOPOIbI,
KHCIIOPOJ] ¥ a30TCOJEPXKAIINE COCIUHEHHUS, BBICOKOMOJICKYJISIPHBIC
COCIUHEHMsI), JaBaTh WM Ha3BaHUA 10 CHCTEMaTHYECKOM
HomeHnkinarype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHUS ONPEAENSITh BUJIbI XUMUYECKON CBSI3U
B OPraHUYECKHUX COEIUHEHUSIX (OJIMHAPHBIE U KPATHHIE)

1.6

ChopMUpOBaHHOCTh YMEHHS TPHUMEHSTH: IOJOXKEHUS TEOPHH
CTpoeHus opraHnnyeckux Bemects A.M. bBytneposa st oObsicHeHUs
3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpPaHEHUSI MacChl BEILIECTB

Yraeromoponsl.  Kuciopoacozepkamme W a30TCOJEpIKaIne
OpraHUYECKUE COCTMHECHHS. BRICOKOMOJICKYIISIPHBIC COCTMHCHHMS

2.1

CdopMupoBaHHOCTh YMEHMI TNPUBOJIUTH TPUBUAIBHBIE HAa3BAHUS
OTJIEJIbHBIX OPraHMYECKUX BEHIECTB (ITUIJICH, MPOIWJICH, alleTUJICH,
ATWJICHIJIUKOMb, TIULEPUH, (peHomn, (opmanbaerun, aueraibIeru],
MypaBbUHAsi KHCIOTA, YKCyCHas KHCJIOTa, OJICMHOBAash KHUCJIOTA,
CTeapMHOBAsl KHUCIJIOTA, IIOKO3a, (PYKTO3a, Kpaxmal, LeJUIi03a,
TJIUIIVH)

2.2

CdopMupoBaHHOCT, YMEHHUH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
bu3uYecKre W XUMHUYECKHE CBOMCTBA THIUYHBIX IPEIACTABHTEIICH
Pa3JIMYHBIX KJIACCOB OpPraHWYECKUX BEIIEeCTB (METaH, dTaH, JTUJICH,
NpOMWIEH, aleTuieH, OyraaueH-1,3, metunoOyramuen-1,3, OeH3o0d,
METaHOJI, 3TAHOJI, STWJICHIJIUKOJIb, TIIUIEPUH, (DEHOJ, alleTalbIeTu/I,
MypaBbUHAs U YKCYCHasi KUCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUII0I03a,
AMUHOYKCYCHAsl KUCJIO0Ta)
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23

ChopMupoBaHHOCTh YMEHUS UJUIIOCTPUPOBATH T€HETUUYECKYIO CBSI3b
MEXAY TUIHWYHBIMUA  NPEACTABUTEISAMU  PA3JIUYHBIX  KJIACCOB
OPraHUYeCKuX BEILIECTB YpPaBHEHUSIMU COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIIUHA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII

24

ChopMupoBaHHOCT ~ YMEHHUS  XapaKTepHU30BaTh  HCTOYHUKH
YIJIEBOJOPOAHOIO ChIpbs (HEPTH, MPUPOIHBIN ra3, yrojb), CIocoObI
UX 1epepabOTKH M  NPAKTUYECKOE IPUMEHEHHE MPOAYKTOB
nepepadoTKu

XUMUA U KU3HL. PacyeTsl

3.1

CdopMupoBaHHOCTH YMEHUH BIAJETh CUCTEMOM 3HaHUI 00 OCHOBHBIX
METO/IaX HAYYHOTr'0 MO3HAHUS, UCIIOIB3YEMbIX B XUMUM MIPU U3YUYECHUU
BCIIECTB M XUMUUYECKUX SBJICHUU (HAONIOJEHUE, H3MEpPEHHE,
OKCIIEPUMEHT,  MOJICIMPOBAHHUE),  HCIOJL30BaTh  CUCTEMHBIC
XUMHUYECKUE 3HAHUSA JUISi NOPUHATUS PEIIEHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM

32

CdopmupoBaHHOCTh yMEHUH COONIOAATH TMpaBUJIa IOJTH30BAHUS
XUMHUYECKON MOCYyAON W JIa0OpaTOpHBIM OOOPY/IOBAaHHUEM, a TaKKeE
npaBuiIa OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBHH C UHCTPYKIIUSAMHU
10 BBITTOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB

33

CdopMupoBaHHOCTh YMEHUH ITAHUPOBATH U BHITIONHATH XUMHUYECCKUHT
AKCIIEPUMEHT (mpeBpameHus OPraHUYECKUX BEILIECTB NPH
HArpEeBaHWM, I[IOJYYEHHUE OTWJIIEHA W HW3YYEHHUE €ro CBOMCTB,
KauyeCTBEHHbIE PEAKIIMH OPTaHUYECKUX BEIIECTB, ICHATYpaIlHs OSIKOB
Opy HarpeBaHWU, IIBETHbIE pEaKIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIAMU TEXHUKH 0€30MaCHOCTH P 0OpaIeHUH C BEIIECTBAMU
U J1a0OpaTOpHBIM 00OPYIOBAaHUEM; MPEJACTABIATh PE3YJIbTATHI
XUMUYECKOTO  JKCllepuMeHTa B  (GopMe 3alucu  ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuil U (HOpMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yNbTATOB

3.4

CdopMupoBaHHOCTD yMEHUM IPOBOJUTH BBIYKCIICHUS TIO
XUMUYECKUM ypaBHEHUSIM (Macchl, 00beMa, KOJUYECTBA MCXOIHOTO
BEILIECTBA WJIM NPOJIYKTa PEeakUUH IO U3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEILECTB WU MPOIYKTOB PEAKLIMH)

3.5

CdopMupoBaHHOCTH yMEHUI KPUTHUYECKU aHAJIM3UPOBATh
XUMHUYECKYI0 HMHQOpPMALMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoi nHpopMalu, cetb UHTEpHET U ApyTHE)
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3.6

ChopMupoBaHHOCT, YMEHHUH COOJI0/IaTh TpaBUiia DKOJOTHYECKH
1IEJIeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYAOBOM JEATEIHLHOCTH
B LEJISAX COXPAHEHUsI CBOETO 370POBBbS M OKPYKAaIOIIEH MPUPOIHOU
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3JIECUCTBHS HA >KUBbIE OPraHU3MBI
OTPEICTICHHBIX OPraHUYECKUX BEIIECTB, TOHUMAsI CMBICI MTOKa3aTels
I[IJK (mpenenbHO JONMyCTUMOM  KOHIIGHTpAIlMU), TOSICHATH Ha
OpUMepax CIocoObl YMEHBIICHUS M MPEIOTBPAILICHUS] UX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YeJlIOBEeKa

IIpoBepsieMble 3J1€MEHTHI COAEPKAHMUS

Kon

[TpoBepsieMblii IIEMEHT COIEPIKAHUS

1

TeopeTnueckre OCHOBbI OPraHMYE€CKON XUMHH

1.1

[IpenmeT OpraHMYeCcKONM XMMHH: €€ BOSHUKHOBECHUE, PA3BUTHE U 3HAYEHUE
B TIOJIlyUCHUMM HOBBIX BEIIECTB MW MaTepualioB. Teopuss CTpoeHUs
opraHuyeckux coenuHeHuit A.M. bytnepoBa, ee OCHOBHBIE TTOJIOKEHHS

1.2

CrpykrypHbie (HOpPMYIJBI OPraHMYECKUX BEIIECTB. | OMONOTHs, H30MepHsl.
XHUMHUYECKast CBSI3b B OPraHUYECKUX COCIUHEHUAX — OJAUHAPHBIE U KPATHbIE
cBs3u. [IpencraBienne o knaccuukay OpraHUYeCKUX BEIIECTB

1.3

HomeHnknarypa OpraHUYECKUX COEIMHEHU N (cucremaTrueckas)
W TpUBHAJbHBIE HA3BaHUS BAXXHEHIIMX IMPEIACTABUTENEH  KIIACCOB
OpraHUYECKUX BELIECTB

YrneBoaopobl

2.1

AJIKaHBI: COCTaB W CTPOCHHUE, T'OMOJOTMYECKUU psAA. MeTaH W 3TaH —
POCTEUIINE IPECTABUTEH aJIKAHOB: (PU3MUECKUE U XMMUYECKUE CBOMCTBA
(peakiuu 3aMenieHus] U TOPEHHUs), HAaXOXKJEHUE B NPUPOAE, MOJydeHUe
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKUHN PSAMl. DTUIIEH U MPOIUJIEH —
pOoCTEUIINE MPEACTAaBUTENH aJTKEHOB: (U3HUUECKUE U XUMUYECKHE CBOMCTBA
(peakiuu TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALMHU, OKUCIEHUS U
MOJINMEPHU3AIINH ), TOTyYEHUE U IPUMEHEHHUE

23

Ankanuensl: OytamueH-1,3 u meTwiOyTaauen-1,3: cTpoeHue, BaKHEHUIIHE
XUMHUYECKHue  cBoMcTBa  (peakius — nonumepusanuu).  [lomydeHue
CUHTETUYECKOTO Kay4yyKa U PE3UHBI

24

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN psi.
ALIETWIIEH — NOPOCTEMIIMI NPEACTABUTENb AJIKWHOB: COCTAaB, CTPOECHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUS,
raJIoreHUPOBaHUS, TUAPATALMN, TOPEHUS ), TOJTYyUYEHUE U TPUMEHEHUE
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2.5

Apenbl. beH3oin: coctaB, cTtpoeHue, Gpuznueckue U XMMUYECKHE CBOMCTBA
(peakuuu rajJoreHUpOBaHUS U HUTPOBAHUS), MOJYYEHHUE U MPUMEHEHUE.
Tonyon: cocta, CTpoeHHE, (HU3NUECKUE U XMMUYECKHE CBOMCTBA (peaKiuu
raJIOTeHUPOBAHUS U HUTPOBAHMS ), TOJTyYEHUE U PUMEHEHHE. TOKCUYHOCTD
apeHoB. ['eHeTHUecKasi CBSA3b MEXAY YTJIEBOAOPOJAMHU, MPUHAIICKAIINMU
K pa3JIMYHbIM KJ1accaM

2.6

[IpuponHbIe HWCTOYHHKM YTIEBOAOPOAOB. [IpHpoaHBIM ra3 M IOMYyTHBIE
HeTsaubie ra3el. HedTh m ee mpoucxoxkaeHue. CrocoObl mepepadOTKH
HE(THU: MEPEroHKa, KPEeKUHI (TePMUYECKUHM, KATATUTHUYECKHI), MUPOJIU3.
[TpoxgykTel mepepaboTku HEPTH, WX TPUMEHEHHE B MPOMBIIUICHHOCTH
u B ObITy. KaMeHHBI# yroJib U MPOIyKThI €r0 NepepadoTKu

Kucnopoacoaepxaiiue opraHuuecKue COeIuHEHUS

3.1

[IpenenbHple OAHOATOMHBIE CHOUPTBL. MeETaHON W JTaHON: CTPOCHHE,
bu3nUecKkue U XMMUYECKUE CBOMCTBA (PEakluyi ¢ aKTUBHBIMU METaJNIaMH,
raJoreHoBOJIOpPOJaMH, TOPEHHE), MPUMEHEHHE. BoopogHbIe CBSI3U MEXIY
MOJIEKyJIaMUd COUPTOB. JlelcTBME MeETaHOJIa M JTaHOJa Ha OpraHu3M
yeroBeka. MHOr0aTOMHbBIE CIIUPTHI. DTUJICHTJIUKOIIb U TJIULEPUH: CTPOEHUE,
¢u3nuecKkue M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IETOYHBIMU
MeTasllaMH, Ka4eCTBEHHAs pPeakilis Ha MHOTOaTOMHBIE CriUpThl). [leficTBue
Ha OpraHu3M uesoBeka. [IpumeHnenne rnuuepruHa U STUIICHIITMKOIA

3.2

®deHon: CTpOeHHE MOJEKYJbl, (U3HUECKMe M XUMHUYECKHE CBOMWCTBA.
ToxcuuyHocTh Ppenona. [lpumenenue penona

33

Anpnerupl U KetoHbl. DopManbpleru, aneTalbAeTHI: CTPOECHUE,
buznueckue W XUMUYECKHE  CBOWCTBA  (pEaKkIWH  OKHUCICHHS
Y BOCCTaHOBJICHHUSI, KAUECTBEHHBIEC PEAKIINH ), TOJIyUCHHE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE  MpefefibHble  KapOOHOBbIE  KUCIOTHL. ~MypaBbuHas
U YKCyCHas KHCJIOTBI: CTpPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOWMCTBA
(cBoiicTBa, 001IKE AJIs KJIacca KUCIOT, peakius 3TepuduKanum), NojiydeHue
u npumeHeHue. CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN
BBICIIMX KapOOHOBBIX KHUCJIOT. Mbula KakK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IEUCTBUE

3.5

Cnoxuble >(Qupbl Kak MNpOU3BOAHBIE KapOOHOBBIX KUCIOT. ['mapomnus
cnoxHbIX d¢upoB. Kupbel. ['maponus xkupoB. IlpuMeHnenune KUPOB.
buonoruueckas posip KUpoB

3.6

VYrneBoasl:  coctaB,  Kilaccudukanus ~— yriaeBogoB  (MOHO-,  JIU-
U nonucaxapuzbl). [Moko3a — mpocTeiimmii MOHOcaxapul: 0COOEHHOCTU
CTPOEHUS  MOJEKYyJNbl, (U3UYECKHE W  XHUMHYECKHE  CBOMCTBa

(Bzaumoneiicteue ¢ ruapokcuaom Menu (II), okucneHue amMMuayHBIM
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pactBopoM okcuaa cepedpa (I), BoccraHOBIIeHHE, OPOXKEHHE TIIFOKO3BI),
HAXOXJEHUE B MIPUPOJIE, MPUMEHEHHE, Onoorndeckast pojb. @OTOCUHTES.
®pykTo3a KaKk M30Mep TIIIOKO3bl. KpaxMan W 1emirono3a Kak MpHpOIHbIE
nosiuMmepbl. CTpoeHre Kpaxmaia U HeJutono3bl. Ou3nyeckre U XuMUYecKre
CBOMCTBa KpaxmaJa (TUIPOJIN3, KaUeCTBEHHAs PEAKIIUSI C HOJIOM)

A30TcoiepKalllie OpraHuYeCKUE COSTUHEHUS

4.1

AMMHOKHCIIOTHI Kak aMm(pOTEepHbIE OpraHudeckue coenuHenus. dusnyeckue
U XUMUYECKHME CBOMCTBA AaMHUHOKHUCIOT (HAa TIpuMepe TJIMIIMHA).
buonornueckoe 3HaueHUE aMUHOKUCIOT. [lenTuas

4.2

benku kak NpupoaHBIE BBICOKOMOJIEKYJISIpHBIE cOeauHEeHUs. llepBuuHas,
BTOPHYHAsA U TPETUYHASI CTPYKTypa OeNKOB. XMMUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpaLlMsl, KAYECTBEHHbIE pEAKIIMKU Ha OEJIKU

BBICOKOMOJIGKYJISIPHLKD COCANHCHUA

5.1

OCHOBHBIEC OHATHUS XUMUH BBICOKOMOJICKYJIAPHBIX COGI[HHGHHf/'IZ MOHOMED,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIUMCPpHU3alluH, CPCAHIAA
MOJICKYJSIpHAA Macca. OcHOBHBIC MCTO/JIbI CHHTE3a BBICOKOMOJICKYJIAPHBIX
COC)II/IHCHI/Iﬁ — NOJIMMCpU3alus U IMMOJUKOHACHCAIUA

52

OKCHepUMEHTANIbHbIE METOJAbl M3yY€HHUs BEUIECTB M HX INPEBpAllCHUN:
O3HaKOMJIEHHE C 0Opa3laMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
racTMacc, KayuyykoB. [lonydeHne CHHTETHYECKOro KayuyKa U PE3UHbI
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IIpoBepsieMble TPeOGOBaHUS K Pe3yJibTaTaM OCBOCHUS OCHOBHOI1 00pa3oBaTeIbHOI

NPOrpamMmblI

Kon
IPOBEPSIEMOTO
pe3yiabTara

[IpoBepsiembie TpeAMETHBIC PE3YJIHTATHl OCBOCHHSI OCHOBHOM
o0pa3zoBaTeIbLHON NPOrpaMMBbl CPETHETO 00I1IeT0 00pa30BaAHUS

1

TGOPCTI/I‘IGCKI/IG OCHOBBI XUMHH

1.1

Bnamenue cucremMor XHMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET:
OCHOBOITIOJIATalOIIAE IMOHATHA  (XMMHYECKMM  JJIEMEHT, aToM,
ANEKTpPOHHAs 000J0YKa aToma, S-, p-, d-3JEKTPOHHBIE OpOUTAIN
aTOMOB, HWOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPHULATEIILHOCTD,
CTENEHb OKHCJIEHUS, XMMHUYECKas CBs3b, MOJIb, MOJSpHas Macca,
MOJIAPHBI 00beM, KpHUCTATMYECKash pEelIeTKa, TUIBl XUMHUYECKUX
peakuuii (OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE, 9K30- "
SHIOTEPMUYECKHE,  pEakluud  HOHHOro  oOMeHa),  pacTBOD,
ANEKTPOJUTHL, HEAIEKTPOIUTHI, 3JIEKTPOIUTHYECKAs IHCCOLMALNS,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTb XHMHYECKON pEakiuu,
XMMHMUYECKOE  paBHOBECHE); TEOpUM U 3aKOHbl  (Teopus
JNEKTPONIMTHYECKOM  auccouuannu,  lIlepuoguyeckuii  3aKOH
H.W. MenneneeBa, 3aKOH COXpaHEHUS MAcCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK  XUMHH, (DAKTOJOTHYECKHE CBEICHUS O
CBOMCTBax, COCTaBe, MOJYyYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BAXHEHIINX HEOPraHUYECKUX BELIECTB B OBITY U MPaKTUYECKOU
NEeSTEeNbHOCTH YEIOBEKa

1.2

CdopMupoBaHHOCTh YMEHHUU BBISIBIIATH XapaKTEPHbIE MPHU3HAKU U
B3aMMOCBSI3b M3YUYEHHBIX MOHSTUN, MPUMEHSTH COOTBETCTBYIOIIUE
MOHSATUS TPU ONUCAHUM CTPOCHUSI M CBOMCTB HEOPTaHUYECKUX
BEIIECTB M WX MPEBPAIICHUI; BBISABIATh B3aUMOCBS3h XUMUYECKUX
3HAHUU C TOHATUSAMHM W TMPEACTABICHUSMU JPYTHMX ECTECTBEHHO-
HAYYHBIX MMPEIMETOB

1.3

Bianenne OCHOBHBIMM METOJaMU HAy4YHOTO TMO3HAHUSI BEIIECTB U
XUMUYECKUX sIBJEHUN (HAOMIOJeHUe, HW3MEpeHHe, HKCIEPUMEHT,
MOJICTTUPOBAHHUE)

1.4

ChopMupoBaHHOCTh yMEHUH OMpPEAETATh BaJCHTHOCTh W CTCIICHb
OKHCJICHUS XMMHYECKHUX DJICMEHTOB B COCIMHCHHSX Pa3IUYHOTO
COCTaBa, BHJ XHMHYECCKOH CBs3M  (KOBaJICHTHAs, HMOHHAS,
METaJNTMYECKasi, BOJOPO/IHAS) B COCIMHECHUSX, TUIT KPUCTAITMICCKOM
peIIeTKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJISIpHAs, HOHHAs,
MeTaJlJTnYecKas)
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1.5

ChopMupoBaHHOCTH YMEHUM OMPEAEIATh XapaKkTep Cpebl B BOAHBIX
pacTBOpaX HEOPraHUYECKUX COEAUHEHUMN

1.6

ChopMupoBaHHOCT, ~ YMEHHUSI  KJIacCU(DPUIIMPOBaTh  XUMHUYECKUE
PEeaKIMK IO Pa3INYHBIM TPU3HAKAM (YHCITy ¥ COCTABY PEarnupyrommx
BEIIECTB, TEIIOBOMY OJ(G(EKTy peakmuu, H3MEHEHUIO CTEICHEH
OKHCJICHUS ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAaKIUW,  Y4YaCTHUIO
KaTajau3aTopa)

1.7

CdopMupoBaHHOCT YMEHHUW COCTaBJISATh YpPAaBHEHMS peaKIuil
Pa3JIMYHBIX THUIIOB, IOJHBIE W COKPAIICHHBIE YPaBHEHUS PEAKLIHAN
MOHHOr0 0OMEHA, YUYUThIBas YCIOBHS, TPU KOTOPBIX ITH PEAKLUUA UAYT
110 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUI MTPOBOJIUTH PEAKIIUHU, TIOJITBEPKAAIOIIIE
KAQUeCTBEHHBI COCTAB PA3JUYHBIX HEOPraHUYECKHUX BEIIECTB,
pacrno3HaBaTh OMNBITHBIM IIYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHUHN PACKPBIBATh CYITHOCTh OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peaxkuuii IIOCPEICTBOM COCTaBJICHUS
AJIIEKTPOHHOTO OalaHca dTUX peaKIuil

1.10

ChopmMupoBaHHOCTh YMEHUH OOBACHATH 3aBHUCUMOCTh CKOPOCTH
XUMHUYECKOMN peakIuu OT pa3IudyHbIX (aKTOPOB

I.11

ChopmMupoBaHHOCTh YMEHHH OOBSCHATh XapaKTep CMEIICHUS
XMMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JACHCTBUSA
(mpunnun Jle [larenbe)

OO6m1ast u HeopraHuyecKas XUMUs

2.1

CdopMupoBaHHOCT, YMEHHUM pacKpbIBaTh cMbIch [lepuogmdeckoro
3aKOHA .. Menpgeneena u JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIONIYI0, OOBSCHUTEIBHYID U  MPOTHOCTHYECKYIO

byHKIUN

2.2

ChopMuUpOBaHHOCT, ~ YMEHUNM  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX JJIEMEHTOB 1 — 4 mnepuoaos
[Teproanueckoit cucteMmbl XuMudeckux 3nemMeHToB J[.1. Menneneena,
UCIIONIb3Ysl ~ TOHSATHS ~ «S-, p-, d-2JEKTPOHHBIE  OpOUTAINY,
«QHEPTeTHUYECKUE YPOBHI», OOBICHATH 3aKOHOMEPHOCTH M3MCHCHHUS
CBOMCTB XHMHYECKHX 3JIEMEHTOB M HUX COCAWHECHUN IO IMEPUOJaM
u rpynnaMm llepuoauueckoid CHUCTEMbl XHMHUYECKHX DJEMEHTOB
JI.1. MenneneeBa
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23

CdopMupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHUCHIBATh) OOIIHE
XUMUYECKUE CBOICTBA HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, MOATBEPK/IATh CYLIECTBOBAHNUE T'€HETUYECKOMN CBSI3U MEX]Y
HEOPraHWYECKUMHU  BEUIeCTBAMM  C  I[OMOILBIO  YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUI

24

ChopmupoBaHHOCT, yMEHMI  yCTaHABIMBATH MPHUHAJICKHOCTD
HEOPraHMYECKUX BEUIECTB IO MX COCTAaBY K OMNPENEIICHHOMY KJaccy
(rpynmne) coenMHEHM (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIbI,
OKCHJIbl, OCHOBaHUSI, KUCIOTHI, aM(pOTEPHBIE THIPOKCHUIbI, COJIN)

2.5

ChopMupoBaHHOCTh YMEHUH HCIOIL30BaTh XUMUUYECKYIO CUMBOJIMKY
JUIsE  cocTaBieHUsT (OpMyJd BEIIECTB W YPABHEHHM XUMUYECKUX
peakiuii, cucrematudyeckyro HomeHkiarypy (IUPAC) u TpuBnaiibHbie
Ha3BaHUSI OT/ACJIBHBIX HEOPraHUYECKUX BEIIECTB (yrapHblidi Tas,
YIJIEKUCTIBIN a3, aMMHAaK, raileHas W3BECTb, HEramieHas W3BECTb,
MUTHhEBAS COJIa, TUPUT U JPYTHUE)

2.6

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE TEHETUYECKOM CBSI3U MEX]LY
HEOPraHMYECKUMHU  BEHIECTBAMU  C  TMOMOIIBI  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUIl

2.7

ChopMupoBaHHOCTH YMEHUH TUTAHUPOBATH U BHITIOIHATH XUMHUECKHUH
IKCIEPUMEHT (Pa3JIOKEHUE TEPOKCHIA BOJIOPOJIa B IMPHUCYTCTBHU
KaTaJau3aTropa, ONpeelieHHe CPeIbl PACTBOPOB BEILECTB C MTOMOIIBIO
YHHBEPCAIILHOTO HMHIUKATOPa, BIHUSHUE PA3NIUYHBIX (HAKTOPOB
Ha CKOPOCTh XUMHYECKOW PEaKIMU, PEaKIMd HOHHOTO OOMCHa,
KAa4eCTBCHHBIC PEaKIUKM Ha Cyab(ar-, KapOOHAT- U XJIOPHUJ-aHUOHBI,
Ha KaTHOH aMMOHWUS, PEIICHUE IKCTIEPUMEHTAIBHBIX 3324 110 TeMaM
«Mertamns» u «HemeTamnsny) B COOTBETCTBHH C TIPABUIIAMH TEXHUKU
6e3omacHOCTH TMpu OOpallleHWHd C BELECTBAMU U J1a00paTOPHBIM
00OpYJIOBaHMEM;  MPEJACTABJIATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIIepuMeHTa B (opMe 3amicH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii ¥ GOpPMyITHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTh yMEHUHN COONIOAATH TMpaBUJIA TOJIH30BAHUS
XUMHYECKON MoCcy10l U J1abopaTOpHBIM OO0OpPYJIOBAaHHUEM, a TAKKE
npaBuiia OOpallleHus C BEIIeCTBAMHU B COOTBETCTBUH C UHCTPYKIUAMHU
IO BBIMOJHEHUIO JTJAOOPATOPHBIX XUMUYECKUX OTIHITOB

2.9

ChopMupoBaHHOCTH ~ yMEHUH  XapakTEpU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIKNE B OCHOBE MPOMBIIIJIEHHOTO MOJYy4YEHUSI CEPHOU
KHUCIIOTHI, aMMHaKa, a Takxke CHOPMHPOBAHHOCTH MPEACTABICHUN
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00 O6HII/IX HAay4YHBIX IIPUHOUIIAX HW OKOJOIMYCCKHX HpO6H€MaX
XUMHUUYCCKOI'0O ITpOn3BOACTBA

XUMUA 1 KU3Hb. PacueTnl

3.1

CdopMupoBaHHOCTh MPEACTABICHUN O XUMUYECKOW COCTaBIISIOLIEH
€CTECTBCHHO-HAYYHOM KAPTUHBI MUpPA, POJA XUMHUU B IO3HAHUH
SBJICHUNU MNpUpoAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKUHUOHAIHHOM TIPaMOTHOCTH, HEOOXOIUMOM s
peIlIeHUs] TMPaKTUYECKUX 3aJady U HKOJOTMYECKd OOOCHOBaHHOIO
OTHOILIEHUS K CBOEMY 30POBbIO U IPUPOJHON cpelie

3.2

CdopmupoBaHHOCTH YMEHHMU KPUTUYECKHU aHAJIU3UPOBATH
XUMHUYECKYI0 HH(OPMALNIO, MOTy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB
(cpencTBa MaccoBOM KOMMYHUKAILIMH, ceThb IHTEpHET U ApyTHE)

33

CdopMupoBaHHOCTh YMEHHI COOJIOaTh MpaBHJIa 3KOJIOTUYECKH
11eJIECO00Pa3HOTO TOBEJACHUSI B OBITY M TPYJOBOU NEATEILHOCTH
B LIEJAX COXPAHEHUs CBOETO 3JI0POBbA M OKPYKAIOLIEW MPUPOIHOU
cpensl

3.4

Oco3HaBaTh ONACHOCTh BO3JACHCTBUS Ha JKHUBBIE OPraHU3MBI
OIIPEJEIICHHBIX BEIECTB, IOHUMAast cMbIci mokazarens [1/IK, moscHsTs
Ha MPUMEpax crnocoObl yMEHBIIEHUS U IPEAOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YeJIOBEKa

3.5

CdopMupoBaHHOCTH YMEHHUMN MPOBOJUTH BBIUUCIICHUS
C UCITOJIb30BAHUEM ITOHATHUS «MaccoBas JOJIsl BEIIECTBA B PACTBOPE»,
00BEMHBIX OTHOIICHHM Ta30B IMPH XUMHYECKUX PEAKIIUSIX, MaCChI
BEII[ECTBA WJIM 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO W3 YYaCTBYIOIIMX B PEaKIIMU BEIIECTB,
TeroBoro 3¢ dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHECHHS MaCChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3J1eMEHTHI COlePsKAHUST

Kon IIpoBepsieMblii 2JIIEMEHT COJIEPIKaHUS
1 TeopeTndyeckre OCHOBBI XUMUU
1.1 XUMUYECKUM dJIeMEHT. ATOM. Sapo aroma, H30TONBI. DJIEKTPOHHAS

000JI0uKa. DHEPreTUYecKue YPOBHM, IMOAYPOBHHU. ATOMHBIE OpOWTaNH,
s-, p-, d-snementbl. (OCOOCHHOCTH  pacHpeleNICHUs  DJIEKTPOHOB
no opOuTamsiM B aTOMax »JJIEMEHTOB TEpPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalys aTOMOB
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1.2

[lepnognueckuii 3aKoH u [lepuonnyueckas cucTeMa XUMUYECKHUX JJIEMEHTOB
J.. MenneneeBa. CBs3bp NEpUOAUYECKOr0 3akoHa MU llepuoanueckoii
cucTeMbl XuMHuueckux osieMmeHToB J[.M. MeHnaeneeBa ¢ COBpPEMEHHOM
TEOpUEH CTPOCHMS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XMUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
II0 TpyIIIaM ¥ MepuoaaM. 3HAY€HHE NEPUOJUYECKOrO 3aKOHA B PAa3BUTUHU
HayKu

1.3

CtpoeHue BellecTBA. XHUMHUYECKas CBS3b. BHIBI XMMHUYECKOW CBSI3U
(koBaJIeHTHAsI HEMOJISIpHAsl W TMOJISIpHAsi, MOHHAsA, MeTajmndeckas). MoHbl:
KaTHOHBI M aHUOHBI. MexaHn3Mbl 00pa30BaHMsI KOBAJECHTHOM XUMHUUYECKOU
CBs13M (OOMEHHBIN U TOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DNEKTpOOTPULIATENBLHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MOJIGKYJISIPHOTO Y HEMOJIEKYJISIPHOTO  CTPOCHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BeIIECTBA. THUMBI KPUCTALIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOICTBAa BEIIECTB OT THUMNA KPUCTAJUIMYECKOW PEIIECTKHU.
[lonatre o gucnepcHbIXx cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBas 107151 BElecTBa B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCUHEHUM. Howmenxkiarypa
HEOPraHUYECKHUX BELIECTB

1.7

XuMHUecKas peakuus. Kiaccuduxanuys XUMHUYECKUX peakiuii
B HEOPraHMYECKOM M OPraHMYECKON XMMHU. 3aKOH COXPAHEHHUS MAaCChI
BEIIECTB, 3aKOH COXPAHCHUS WM MPEBPAIICHUS SHEPTUU MPU XUMHUUYECKUX
peaKkuuax

1.8

CKOpOCTh peakiliu, €€ 3aBUCUMOCTb OT PA3IUYHbBIX (DaKTOPOB

1.9

OOpatumble peakuuu. XuMHUeckoe paBHoBecue. MDakTophl, BIMSIOLINE
Ha COCTOsIHME XUMuyeckoro pasHosecus. [Ipunuun Jle [lartense

1.10

DnekTponautuyeckass aucconanus. CHilbHBIE W CJIaOble 3JICKTPOIHUTHI.
Cpena BOJHBIX pPAacTBOPOB BEIISCTB: KHUCIAs, HEUTpajabHas, IICIOYHAS.
Peakinu nonnoro ooMeHa

1.11

OKHCIUTENNHLHO-BOCCTAHOBUTEIIHLHBIC pCaKmnu

Heoprannueckas xumus

2.1

Hemeramner. Ilomoxenne HemeramnoB B Ilepuoamueckoit  cucreme
xumuueckux snemeHtoB J[.M. MengeneeBa u OCOOCHHOCTH CTPOCHHS
aToMOB. (DHU3MUYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIIOB
(Ha mpuMeEpe KUCIIopoia, cephl, pocdopa u yriaepoia)
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2.2

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yriaepoma W KpEeMHHS) M HX COSAUHECHHH (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIUX KUCIOT, BOJOPOJAHBIX coenuHeHui). Ilpumenenue
Ba)KHEHUIIIMX HEMETAIIOB U UX COCIUHEHUM

23

Merauisl. [lonoxxenue MetauioB B Ilepuoauueckon cucteMe XUMHUYECKUX
anemenToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JJICKTPOHHBIX
o0os0uek aToMoB MeTayioB. OOmuMe Qu3nueckue CBOMCTBA METAJLIOB.
CiuiaBbel METAJUIOB. DJIEKTPOXUMUYECKHUU Psii HANPSHKEHUN METAIJIOB

24

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HATPHM, Kaluid, KaJIbIUM,
MarHui, allfOMUHUAM, [TUHK, XPOM, KeJIe30, MEJlb) U UX coequHeHui. O0mme
crocoObl MoTyueHust MeTasuioB. [I[pruMeHeHrne MeTamioB B ObITY U TEXHUKE

2.5

['eneTnueckas CBA3b HCOPraHNMYCCKHX BCLICCTB, MMPHUHAIJICKAINX
K pa3JIMIHbIM KJlaCCaM

XUMUS U )KU3Hb

3.1

Ponp xumun B o0ecried4eHUN SKOJOTHUECKOMN, IHEPTETUUECKON U MUILEBOM
0€30MacHOCTU, pa3BUTHUM MeAULUHBL. [lOHSATHE O HayyHBIX MeToAax
MMO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIUN

3.2

[TpencraBnenuss 00 OOMMX HAy4YHBIX MPUHIMIAX I[POMBIIIEHHOTO
IIOJIyYEHHs BAKHEUIINX BEIIECTB. UeIOBEK B MUPE BEILIECTB U MATEPUAIIOB:
BAKHEHMIIIME CTPOUTENIBHBIE MaTEpHalbl, KOHCTPYKLIMOHHBIE MaTepHUalbl,
KpPAacKH, CTEKJIO, KepaMuKa, MaTepuassl s dJIEKTPOHUKH, HAHOMAaTepUallbl,
OpraHUYECKHE U MHUHEPAJIbHBIE YIOOPSHUS

3.3

Xumus u 3A0POBLC YCJIOBCKA: IIPpaBHJIa HCIIOJb30BAHUA JICKAPCTBCHHBIX
IIpCrapaToB, IIpaBUJIa 0e301acHOI0 HMCIIOJIb30BAHUS IMpCIiapaToB OBITOBOM
XHUMUH B HOBCGHHCBHOﬁ ZKHU3HHU
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