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HOACHUTEJIbBHAA 3AIIMCKA

[IporpamMa 1O XWUMHUHM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs
paspabotana Ha ocHoBe demepanmpbHOTO 3aK0oHA OT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoiit deneparun», TpeOOBaHUI K pe3yIbTaTaM OCBOCHHUS
denepanbHOil 00pa3oBaTENbHOM MpPOrpamMMbl CpelHEro ooOIero oOpazoBaHUs
(®OIT COQO), npencraBneHHplx B  denepanbHOM  TOCYIapCTBEHHOM
o6pazoBarenbHOM cTangapte COO, ¢ yuérom KoHuenumu mnpenoaaBaHus
yu4eOHOTo npeaMera «XuMus» B 00pa3zoBaTelbHBIX OopraHuzanusax Poccuiickoit
QOenepanvy, peaM3yIOIMX OCHOBHBIE 0O0Opa3oBaTelbHblE MPOTPaMMBbI, U
OCHOBHBIX TMOJIOkKEeHU «CTparerum pa3BUTHA BocHUTaHus B Pocculickoi
Oenepanuu Ha niepuod 1o 2025 roxa» (Pacmopsokenne [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZ0B K pa3pabOTKe MPOTPaMMbl MO XUMHUH, K OTPEEICHUIO
o01melt crparerun 0Oy4eHHsl, BOCTIMTAHHS ¥ pa3BUTUA OOYyJarOIIUXCS CPECTBAMHU
yaebHOoTO npenmera « Xumus» 1711 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABWIIN
koHuentyanbHbie nojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIETIEH,
COJZlepKaHus, Pe3yIbTaTOB OOyYeHHS W TpeOOBaHWUN K YPOBHIO IOJTOTOBKHU
BBITTYCKHUKOB.

XUMU4ECKoe o0pa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTENbHON OpTAHU3AIMM, SIBISIETCS HEOThEMJIEMOM 4YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBEpPLIAIOIIMM STallOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYILUX
LEIOCTHOM CHUCTEME XHMMHUYECKOro o0O0pa3oBaHUsl. OJTU LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB NMPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpbl
YEeJIOBEKa, a TaKXKe DSKOJOTMYEeCKM OOOCHOBAaHHOTO OTHOUIIEHUS K CBOEMY
3J0pOBBI0 M NpUPOAHON cpene. Peamusyercs xumuueckoe o00OpazoBaHHE
00ydJaronmxcs Ha ypOBHE CpeIHero o01Iero oopa3oBaHus CpeaCcTBaMH YIeOHOTO
npenaMera «XuMus», COJEpkKaHUE U TNOCTPOEHHE KOTOPOTO OIPEAENCHbl B
IporpaMMe IO XHMHUU C YYETOM chenu(uky HayKu XWUMHH, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOABI MU B MaTepUATHLHOW >KM3HU OOIECTBa, a TaKKe C y4ETOM
o0mmMX TeNeil W TPUHIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeaHero ooiero oopaszoBanus B Poccutickoit deneparu.

XuMusl Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK MIPaeT 0coOy0 poJib B
COBPEMEHHOH NHWBWIN3AIMN, B CO3JaHUM HOBOM 0a3bl MaTEepHAILHON KYJIbTYpPHI.
OHa BHOCUT CBOM BKJIaJl B JOpMHUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIIIUICHUS,
B CO3JIaHHE IEIOCTHOTO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHUpPE Kak O €UHCTBE
OpUPOJBl U YeNoBEKa, KOTopoe (popMHpyercsi B XUMHUU HA OCHOBE TMOHUMAHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MHUpPa, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MO>KHBIMHU 00JIaCTIMH MPUMEHEHHUSI.



TecHO B3aUMOJIEUCTBYS C IPYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTasa
HEOTHEMJIEMOM 4aCThI0 MUPOBOU KYJIbTYPbl, HEOOXOUMBIM YCIOBHEM YCIICIITHOTO
TpyJda U KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XHMHsS Kak Hayka
co3uJarenbHas, Kak HayKa BBICOKMX TEXHOJIOTHI HallpaBlieHa HAa pPEUICHHE
JI0O0ANBbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPTeTUYECKOM, MUIIEBOM, SKOJOTUYECKO 0€30MaCHOCTH U OXPaHbI 3I0POBbSI.

B cooTBercTBUM € OOLMMHU LEISIMU M TPUHIMUIAMH CPEIHEro OOIIero
oOpazoBanus coaepxkanue npeamera « Xumusi» (10—11 kmaccel, 6a30BbIN ypOBEHb
M3Y4YEHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY
oOyJaroumxcs, HEOOXOJUMYK0 UM JJid BbIPaOOTKM MHUPOBO33PEHUECKUX
OPUEHTUPOB, YCIEWHOTO BKIOYEHHS B JKU3Hb COLMYMa, MPOJOJDKEHUS
00pa30BaHus B pA3JIMYHBIX 001aCTAX, HE CBA3aHHBIX HENOCPEACTBEHHO C XUMUEH.

CocrapmsaronMu  nipeaMera  «XUMHUsS»  SBISIOTCS  0a30BbIe  KYpPChl —
«Oprannueckass xumuss» U «OOIas W HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEPKaHUsI KOTOPBIX ABJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHWHA TI0 HEOPTAaHMYECKON XUMUH (C BKIIOYECHUEM 3HAHUHN M3 OOIIEH XUMHH) U
OopraHnyeckou xumnn. PopMUPOBAHNE TAHHOW CUCTEMBI 3HAHWUU MPU WU3YYCHUU
npeaMera o0OecrneyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCEr0 MHOTO00pa3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB ¥ TEOPUN XUMHH.

Ctpykrypa coaepkanuss KypcoB — «Opranmdeckas XuMmus» n «OOmas u
HEOpTaHWYecKas XuUMHUs» CPOpMHUpPOBaHA B MpOrpaMMe MO XUMHH HAa OCHOBE
CHCTEMHOTO TMOJAX0Ja K H3YYEHHI0 Y4eOHOTO Marepuaia W O0O0yCJIOBJICHA
UCTOPUYECKHM OOOCHOBAHHBIM  pa3BUTHUEM 3HAHUM Ha  OMpPENENEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypc€ OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpuBaKOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHHSI OPraHWYECKUX
COCIMHEHUW, a TakK€ Ha YPOBHE CTEPEOXUMUYECKUX M BJIEKTPOHHBIX
npeicTaBlieHuil o0 cTpoeHun BemlecTB. CBeneHuss 00 HM3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIE€BOJOPOJIOB 10 CJIOXKHBIX OMOJIOTUUYECKU
AKTUBHBIX COEIMHEHMH. B Kypce OpraHM4ecKord XWMHUHU II0Jy4arOT Pa3BUTHE
copmupoBaHHBIC HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus MepBOHAYAILHbBIC
MPEICTABJICHUSI O XUMUYECKOMU CBSI3H, KIACCU(UKALMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEILECTB OT UX CTPOCHHUSA, O XUMUYECKOW pEAKIUH.

[lon HOBBIM yrJiOM 3peHusi B Ipeamere «Xumus» 0a30BOro YpOBHS
paccMarpuBaeTCsd U3Y4YEHHBbIM Ha YPOBHE OCHOBHOI'O OOIIEro o00Opa3zoBaHUs
TEOPETUUYECKUA MaTepuan M (PAKTOJOTMYECKHE CBEIEHUS O BEUIECTBAX H
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuieckas
XAMUSD» OOyYaloIMMCSl TPEJOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHUE
NEPUOUUECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOA0JOTUYECKUX MO3ULIUH,



riy0Xe TOHATh HCTOPUYECKOE H3MEHEeHHEe (YHKIMHA 3TOro 3aKoHa — OT
00001IaroIIel 10 0OBSICHSIONMEH ¥ IPOTHO3UP YIOIIEH.

Enunas cucrema 3HaHMM O Ba)KHEWINIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHUH, A TAKXKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX NPOTEKaHusi jaonoJyHAercs B kKypcax 10 um 11 kmaccos
JJIEMEHTAMU COJIEPKaHUSA, HMEIOLIIUMHU KYJbTYPOJOTUYECKAA W NPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAHHUIO B3aUMOCBS3M XUMHUU C
APYTUMH HayKaMH, pAacKpbIBAIOT €€ POJIb B IIO3HABATEIILHOM M IPAKTUYECKOU
JESTEIIbHOCTH YEJOBEKa, CHOCOOCTBYIOT BOCIUTAHUIO YB@XKEHUS K MPOIECCY
TBOpPYECTBA B 00JIACTU TEOPUH U MPAKTHUECKUX MPUIOKEHUA XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0yieMax, CBA3aHHBIX C XUMHEW, KPUTHUECKU OCMBICIMBATh MHPOPMALUIO U
OPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHWUM, pPEIICHUS WHTEUIEKTYaJbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIIEN0BATENILCKUX 3a1a4. B 1enom coaeprxkanne yueoOHOTO
npeamMera «XUMHUS»  JAHHOTO ypOBHS H3YYEHUS OPUEHTUPOBAHO  HA
(popmMupoBaHUE y 00ydaIOIIMXCS MUPOBO33PEHYECKON OCHOBBI JJIs1 TIOHUMaHUS
¢unocopckux uaei, Takux Kak: MarepuabHOE €IUHCTBO HEOPTaHHMUECKOTO U
OPTAaHUYECKOT0 MHpPa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II0O3HABAEMOCTh IIPUPOJHBIX SBICHUM IIyTEM OSKCIIEPUMEHTA U
peleHusT TMPOTHBOPEYMH MEXAY HOBBIMU (PakTaMHM M TEOPETUYECKUMU
MPEeNOChUIKAMU, OCO3HAHUE POJIM XUMUU B PEIICHUU IKOJIOTHYECKUX MPO0OIIeM, a
TaKKe Mpo0JieM cOepexeHUsI FHEPTETUYECKUX PECYPCOB, ChIPhS, CO3JaHHsI HOBBIX
TEXHOJIOTUM U MaTEpHUaJIOB.

B nmnane pemenus 3amad  BOCHUTAaHMS, PAa3BUTHS W COUMAIM3ALUU
00y4YarouWmxcs MPUHATHIE MPOTPAMMOM MO XMMHUHU MOJXOJAbl K OMNPEIEICHHUIO
COolepXKaHUd U TIOCTPOEHUS TPEAMETa MPEeAyCMaTpuBalOT (OPMHUPOBAHHE
YHHUBEpPCAIbHBIX Y4Y€OHBIX JCHCTBUM, HMeIOIMX 0a30BO€ 3HAU€HHUE IS
Pa3IMYHBIX BUJOB JIEATEIbHOCTH: pEIIEHUs NpoOJsieM, MOUCKa, aHalu3a MU
00paboTku nH(pOpMaLKU, HEOOXOAUMBIX JIJIsl TPUOOPETEHUS OTIBITA MTPAKTUUECKON
Y UCCJIEN0BATENbCKOM AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHHUH
XUMUMU.

B mnpaktuke mnpenogaBaHUsi XMMHM KAaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK M HA YPOBHE CPEIHEr0 OOLIEro 00pa3zoBaHus, IIPU ONPENEICHUN
COJIEPIKATEIIbHOM XapaKTEPUCTUKU LENed HM3Y4EHUS MNPEIMETa HAlpPABJICHUEM
NEPBOCTENEHHONW 3HAUMMOCTH TPAJAULMOHHO NMPU3HAETCA (OPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKa U KaK OJHOT'O M3 KOMIIOHEHTOB MUPOBOM KynbTyphl. C
METOANYECKON TOYKHM 3PEHUS TaKOM MOAXOJ K OIPEICNICHUIO LENIeH U3Y4EHUs
IIpeaMeTa SIBJIIETCS BIIOJHE OIIPABIAHHBIM.



CornacHO NaHHOW TOYKE 3pEHMs TJIaBHBIMU ILEJISIMU HW3YYEHHs MpEIMETa
«Xumus» Ha 6a3oBom yposHe (10 —11 ki1.) sBAsIIOTCS:

e (QopmupoBaHHE CHCTEMBI XUMHUYECKHX 3HAHWWA KaK BaXKHEHIIEH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa, B OCHOBE KOTOPOU
JIeKaT KIFOYeBble MOHTHS, (DyHIaMEHTAbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHMMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOpHEN
UX Pa3BUTHUS U CTAaHOBJICHHUS;

e (opMUpOBAHKE U PA3BUTHE NPEICTABICHUI O HAYYHBIX METO1aX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKlUUid, HEOOXOAUMBIX i MPUOOpPETEHUs
YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB MU XUMUYECKUX SIBJICHH,
MMEIOLIMX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOM KU3HU;

e Pa3BUTHE YMEHUU U CIIOCOOOB AESITENbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHUEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIIOJICHUEM IpaBUII
0e30MmacHOTro 0OpaIleHHsI C BEIECTBAMH.

Hapsiny ¢ atuMm, coaep:karenbHas XapakTepUCTUKA LeJed U 3a7a4 U3y4eHUs
OperMeTa B IporpaMmMe o XMMHUN YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMH B CUCTEME cpeaHero oduero ooOpazoanus. CeroaHs B
NpernojiaBaHi ~ XMMUM B OOJIBIIEH  CTENeHW OTHAaéTCA TMPEANOoYTEHHE
MPaKTUYECKOW KOMIIOHEHTE COJep>KaHus OOy4YeHUus, OpPHEHTUPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHKA 00111€00pa30oBaTebHON OpraHU3allid, BIaCIONIETO HE
HAaOOpPOM 3HaHWH, a (PYHKIHMOHAILHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSIMU aKTUBHOTO TIOJIyUY€HHUs 3HAHUW W MPUMEHEHHS WX B pealbHOU KU3HU
JUTSL pEIlieHHsI TIPaKTUIEeCKUX 3a/1a4.

B cBa3u ¢ stuM 1mpu u3ydyeHHH npeamera « Xumus» JOMUHHPYHOLIEe
3HauUEHHE MPUOOPETAIOT TAKUE LIETH U 337a4H, KakK:

ananraius oOy4aronmxcsl K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOILETOCS MHUPAa,
dbopMupoOBaHME  MHTEUICKTYalbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3z0BaHMIO0, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY NPHUHSITHIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX KU3HEHHBIX CUTYaUsX, CBS3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHHUEM;

GopmupoBaHue y OOYyYalOMXCS KJIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETEHIIMI), MMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE IS pPa3jUYHbIX BUIOB
JEeSATEIIbHOCTU: PEIIEHUs] Mpo0OieM, MOUCKa, aHaM3a U 00paboTKKU MHPOPMALIHH,
HEOOXOAUMBIX I MPUOOPETEHUsI OMbITAa ACSITENBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B T[O3HAHMM XHMHM, a TaKXke [JsI OLEHKH C TO3ULUN
AKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIMSHHUSA BEIIECTB M XUMHUYECKUX
IPOIIECCOB HA OPTaHU3M UYEJIOBEKA U MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENbHBIX WHTEPECOB, MHTEIUIEKTYaTbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00YJAIOIIMXCSI: CIIOCOOHOCTH CaMOCTOSTENLHO MPUOOPETATh HOBBIE
3HAHMS [T0 XUMHUHU B COOTBETCTBUH C )KH3HEHHBIMH ITOTPEOHOCTSIMU, UCIIOJIH30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH IS TIOWCKA U aHAIN3a YIYeOHOU |
HAYYHO-TIOMYJIIPHOH HH(DOpMAIKH XUMHYECKOTO COICPIKAHHUS,

dopmMupOBaHUE U Pa3BUTHE Y 00YUJAIOIIUXCS aCCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOTI0aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOESHHO
HEO0OXOAUMBI, B YaCTHOCTH, TPH IUIAHUPOBAHWH M TPOBEIACHUM XUMHYECKOTO
HKCIIEPUMEHTA,

BOCIUTaHHE Yy OOydYaromuxcs YyOKIEHHOCTM B T'yMaHHUCTHYECKOMU
HaIpaBJICHHOCTH XUMHUH, €€ BOKHOW POJIM B PEIICHUH TJIOOAIBLHBIX MPOOJIeM
paIMoHAILHOTO MPHUPOIOTOIB30BAHUS, TTOTIOJTHEHUS SHEPTETUIECKUX PECYPCOB H
COXpaHEHHUs1 MPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO
OTHOIIEHUSI K TPHUPOJE M CBOEMY 30POBBIO, a TaKKe MPUOOPETEHUs OMbITa
UCIIOJIb30BaHMs TIOJYYCHHBIX 3HAHWWA Ui TPUHSATHS TPAMOTHBIX PEIICHUA B
CUTYaITUAX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSMH.

B ydeOHOM mumane cpemHero oOmiero oOpa3oBaHUS Y4YEOHBIH MpEaMET
«Xumusi», U3ydaeMblii Ha 0a30BOM YpPOBHE, SIBISIETCA O00S3aTCIbHBIM YICOHBIM
MIPEIMETOM.

OO61iee YuC0 YacoB, OTBEEHHBIX IS U3YUCHHSI XUMHUH, HA 06a30BOM ypOBHE
cpenHero obmiero obpa3oBanus, cocTaBisger 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hepemo), B 11 kmacce — 34 gaca (1 gac B Henenro).



COAEPXAHUE OB YYEHUA
10 KJIACC
OPI'"AHUYECKAS XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOl XMMUH

[Ipeamer opranuyeckoi XUMHUM: €€ BO3ZHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJYYEHUU HOBBIX BEHIECTB M MAaTepUaNoB. Teopus CTPOEHUS OPTraHUYECKUX
coenuaeHnii A. M. byTiiepoBa, €€ ocHOBHBIE 1TOJI0KeHHS. CTPYKTYpHBIE POPMYJIBI
OPraHMYECKHX BEIIECTB. ['OMoOJIoTUsl, u30MepUsA. XUMHUYECKass CBSI3b B
OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kiaccuUKaAIMK OpraHundecKux BemlecTB. HoMmeHkmatypa
OpPTaHUYECKUX COEIUWHEHUHN (cUcTeMaThyeckas) W TPUBHAJIbHBIE Ha3BaHUS
BOXHEHUINX MPECTaBUTENEH KJIACCOB OPraHMYEeCKUX BEILECTB.

DKCNEepUMEHTATIbHBIE METOJIbl M3YUEHHs BEIIECTB M MX MPEBPALICHUN:
O3HAKOMJIEHHME C O0Opa3llaMH OpraHUYeCKHUX BEUIECTB U MaTepualiaMyd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPTAHWYECKHX BEILUECTB, HAOMIOIECHUE U
ONMCaHUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB
MpY HarpeBaHuu (TIaBJieHUEe, 0OYTJIMBAHUE U TOPEHUE).

YriieBoaopoanl

AJIKaHbI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMH psax. MeraH u 3TaH —
OPOCTEHIINE TPEICTABUTENN AJKAHOB: (PU3UYECKHME M XUMUYECKHE CBOMCTBA
(peakuuy 3aMelleHUus] U TOPEHHUs), HAXOXKIEHUE B MPUPOJE, IMOJyYEHUE U
NpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSA. DTUIEH U MPOIUIEH —
OpOoCTEHIIMe MPEACTABUTEIN AIKEHOB: (U3WYECKUE M XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUJpPATALUU, OKHUCJICHHUS U
NOJMMEPU3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Ankamguensl: OyrammeH-1,3 m MmetunOyranuweH-1,3: cTpoeHHMe, BaKHEHIIHE
XUMUYECKHE CBOWCTBA (peakuus nojumepusanuu). [losydeHre CUHTETUYECKOTO
Kay4dyKa U pE3HHBI.

AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUMN PsJll. ALlETHIICH
— TPOCTEHIIMI MpeaCTaBUTENb aJKHHOB: COCTaB, CTPOEHHUE, (PU3UYECKHE U
XUMHYECKUE CBOMCTBA (PEaKuu TUIpUPOBaHUS, TAIOTCHUPOBAHUS, THIpaTaIl|H,
TOPEHHUs ), OJTYUCHHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKUe U XMMHUYECKHUE CBOWCTBA
(peakuuu raJloreHUPOBAHUSA M HUTPOBAHMS), MOJyYEHUE U MIpUMEeHeHue. Tonyon:
cocmas, cmpoenue, @usuyecKkue U  XUMUYECKUEe CB0UCm8A  (peaKyuu
2aI02eHUPOBAHUS U HUMPOBAHUS), NoJyuyeHue u npumenenue. TOKCHUUYHOCTD



apeHoB. ['eHeTnueckass CBS3b MEXAY YIVIEBOAOPOJAMH, NPUHAISKANMMH K
Pa3IMYHBIM KJIAaCCaM.

[IpuponHple UCTOYHHUKM YIJIIEBOAOPOAOB. IIpMpOIHBIN ra3 M IOIyTHBIE
HedTsiHbIe Ta3bl. Hedth m € mpoucxoxaeHue. CrocoOwl nepepaboTku HedTH:
NEPEeroHKa, KPEKUHT (TePMUYECKH, KaTaJuTUdeckuil), muposm3. [IpomykTs
nepepadoTKu He(TH, UX MIPUMEHEHHE B POMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOJYKTHI €ro nepepadboTKu.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX IPEBPALLECHUI:
O3HAKOMJIEHHME C OOpa3laMH IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIUU
«Hedptp» u  «¥Yroip», MOJENMPOBAHHWE MOJIEKYNI  YIJEBOAOPOAOB U
raJIOT€HONPOU3BOIHBIX, IPOBEACHUE NPAKTUYECKON pabOThI: MOTyYEHHUE STHIICHA
Y U3y4EHHE €r0 CBOMCTB.

Pacuérnbie 3anayn.

Bbruucnenus no ypaBHEHMIO XUMUYECKOM peakuumu (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WIH ITPOAYKTA PEAKIMM 110 U3BECTHBIM MACCE,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIIH).

Kucisiopoaconep:xkamue oprannyeckue coeAMHeHHs

[IpenenbHple OJHOATOMHBIE CHUPTHL. METaHOT M 3TAHOI: CTPOECHUE,
¢u3nyeckne M XMMUYECKHME CBOWCTBA (pEakUuMu C aKTUBHBIMH METaJIaMHU,
raJJIorT€HOBOJIOPOJIaMH, TOPEHME), NPUMEHEHHE. BoAOpOaHBIE CBA3H MEKIY
MOJIEKYJIaMH CIIUPTOB. /[efiCTBHE METaHOJIa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOTOaroOMHbIE  CHUPTHI. DTWICHIJMKOJIb W T[JIUUEPUH: CTPOCHUE,

duznueckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEWUCTBHE CO IMIEJIOYHBIMU
MeTa/UlaMH, KaueCTBEHHAasl peakiusi Ha MHOTOATOMHBIE CIUPTHI). JleficTBHe Ha
OpraHu3M 4YeloBeka. [[pumMeHeHune rimuepruHa U STUICHTJIUKOJIA.

@®eHOJI: CTPOEHUE MOJIEKYNbl, (QU3NYECKHE W XUMHUYECKHE CBOMCTBA.
TokcuunocTs (eHouna. [lpumenenue gpeHona.

Anpaerubl U Kemouwvl. DopManbleTHl, AaleTAIbACTHA: CTPOEHUE,
¢u3znueckue U XUMHUYECKUE CBOMCTBA (pEaKklMU OKHUCIIEHUS UM BOCCTAHOBIICHUS,
Ka4yeCTBEHHBIE PEAKIINH), OJy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpelielbHbIE KApOOHOBBIE KHUCJIOTBL. MypaBbUHAs W
YKCyCHasl KHCJIOTBI: CTPOEHUE, PU3NUECKUE U XUMHUUYECKHE CBOWCTBA (CBOWCTBA,
o011mMe 11 Kjlacca KUCIOT, peakiuus 3TepuuKalum), MoJIydeHue U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJOTHl KaK MPEACTAaBUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KUCIJIOT, UX MOIOILIEE JIEUCTBHE.

Crnoxubie 3¢uUpbl Kak NPOU3BOAHBIE KApOOHOBBIX KUCHOT. [‘mupomnms
c0xkHbIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenne xupos. buonornyeckas
pOJb KUPOB.



VYrmeBonpl: cocTaB, KilacCHUpUKAUSg  YIJIEBOJOB (MOHO-, JH- H
nmoJmcaxapubl). [ roko3a — MpocTermii MOHOCaXapul: 0COOCHHOCTH CTPOESHUS
MOJICKYJIbI, (U3UYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJICUCTBHE C
ruapokcunoM menu(ll), okucnenne aMMuadHbIM pacTBOpoM okcuza cepedpa(l),
BOCCTAHOBJICHUE, OpOJKEHUE TJIFOKO3bl), HaXOXKJICHHE B IMPHUPOJIC, NMPUMEHEHNUE,
ouonornueckas poyib. Dotocunres. Ppykro3a Kak H30MEP TIIFOKO3BI.

Kpaxman u nemmnono3a kak nmpupoaHbie noaumepbl. CTpoeHue Kpaxmaia u
HEJUTI0NI03bl.  DU3WYECKHEe M XUMHUYECKHE CBOWCTBA Kpaxmaia (THUAPOJH3,
KayeCTBEHHAs PEaKUusi C HOJIOM).

DKCHEpUMEHTAILHBIC METOJIbl W3Y4YEHHUS BEIIECTB M MX IMPEBpAILCHUI:
MPOBE/ICHNE, HAOJIOJCHUE W OINMHUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAaU€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCJICHHE STaHOJIa
okcugoM wmeau(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJCHCTBHUE TIIMIIEPUHA C
rugpokcugom meau(Il)), anpaerugoB (OkucIeHHEe aMMHAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l) u rugpoxcumom wmenu(ll), B3ammoaecTBHE Kpaxmaia C HOJOM),
IPOBEACHHE NMPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPA YKCYCHON KHCIJIOTHI.

Pacuérarie 3agaun.

Berunciiennss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOJAYKTa PEaKIIUK MO U3BECTHBHIM Macce,
00BEMY, KOJTMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIHH).

A3oTcoaepkKalye OpraHndecKue COCUHECHMUS.

AMHHOKHUCJIOTBI Kak aM(poTepHbIe OpTraHndecKue coeanHeHrs. Puznaeckue
U XUMHYECKHE CBOWCTBA aMHHOKHWCIIOT (Ha mpuMepe rimmnuHa). buojorunueckoe
3HAYCHUE aMUHOKUCIIOT. [lenTumsl.

benkn kak mpupoaHBIE BBICOKOMOJICKYISIpHBIE coeauHeHus. llepBudaHas,
BTOPUYHAA W TPETUYHAS CTPYKTypa OENKOB. XUMHUYECKHE CBOWCTBA OECIKOB:
TUAPOJIN3, ICHATypallksl, KaueCTBEHHBIC PEAKITUU Ha OCNIKH.

DKCHepUMEHTATLHBIC METOJbl H3YYEHUS BEIIECTB M WX IPEBpAICHUI:
HaOJI0ZIEHUE U OMKMCAaHUE JEMOHCTPAIIMOHHBIX OTIBITOB: ICHATYpaIHs OCIKOB MPHU
HarpeBaHuM, 1BETHHIC PEAKIIUU OETIKOB.

BobicokoMoJieKyJISIpHbIE COeTHHEHNSI

OCHOBHbIE MOHITUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEpPU3alIUU, CPEIHSS MOJIEKYJISIpHas
Macca. OCHOBHbIE METOJbI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
NOJIMMEPU3ALUS U TTOJTMKOHIECHCAIIUS.

DKCHepUMEHTAIbHBIE METOJIbl W3Y4YEHHs BEIIECTB M WX IMPEBPALLCHUI:
O3HAKOMJICHHE C 00pa3aMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,

Kay4yKOB.
MexnpeaMeTHbIE CBS3H.



Peamuzanus MmexnpeaMeTHbIX CBA3EM TPU U3YYEHNH OPTaHUYECKOW XUMHUH B
10 kmacce OCYHIECTBIIIETCS 4Yepe3 MCIIOJb30BaHWE KaK OOIMMX €CTECTBEHHO-
HAy4YHBIX TOHSATHN, TaK W MOHSTHUH, SBIISIOIIMXCS CHCTEMHBIMH JIJISI OTIEIbHBIX
NpEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01me ecTeCTBEHHO-HAYYHBIE TIOHATHUS : SIBJICHUE, HAYYHBIN (PaKT, TUMOTE3a,
3aKOH, TEOpHUs, aHAJIM3, CUHTE3, KJacCU(UKAIMS, TEPUOJUIHOCTh, HAOIIOEHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOIETUPOBAHHUE.

@du3uka: Marepus, OJHEpPrusi, Macca, aroM, D3JEKTPOH, MOJIeKyJa,
AHEPTreTUYECKUN YpOBEHb, BEILECTBO, TENO, OOBEM, arperarHoe COCTOSHHUE
BEILIECTBA, (PU3NUECKUE BETMYMHBI U €AUHUIIBI UX U3MEPECHHUS.

buonorus: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocHUHTE3, OMOJOTUYECKM aKTHUBHBIC BellecTBa (OENKH, YTIEBOJIbI, >KUPHI,
(epMeHTBI).

['eorpadus: MuHepasnbl, TOpHBIE MOPO/Ibl, MOJIE3HBIE HCKOMAEMbI€, TOTLIUBO,
pECYpCHI.

TexHoJoTusl: MNUILEBbIE MPOJIYKThI, OCHOBBI PAlMOHAIBHOTO MUTaHMUS,
MOIOIIME CPEACTBA, JEKAPCTBEHHbIE U KOCMETUYECKHUE TTpenaparbl, Marepuaibl U3
MCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPI'TAHUYECKAS XUMMUSA

TeopeTrnyeckue 0CHOBbI XUMUH

XuMuUyecKuid 3yeMeHT. AtoM. Snpo aroma, HM30TONBL. JJIEKTPOHHAs
000J109Ka. DHEpPreTUIecKre ypOBHH, TOAYPOBHHA. ATOMHBIE opOuTamy, s-, p-, d-
aeMeHThl. OCOOCHHOCTH pacIipeieieHus dJIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB TIEPBBIX YETHIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(PUTYpaIrs aTOMOB.

[Tepunonnueckuii 3akoH U [leproauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBsi3b NEPUOJUUECKOTO 3aKkoHA U [leproagnueckoil CucTeMsl
XUMHYECKHUX 3eMeHTOB [[. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TEPHUOJaM.
3HayeHHE NEPUOJUUECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BellecTBa. XUMHUYECKas CBs3b. BHIIBI XUMHUYECKOU CBSI3U
(KOBaJICHTHAsE HEMOJSIpHAs W TOJISIpHAs, WOHHAs, METAIMYecKas). MexaHu3Mbl
00pa3oBaHUsA KOBAJIEHTHOM XMMHUYECKOW CBs3M (OOMEHHBII U JOHOPHO-
akuenTopHeii). BomoponHas cBs3b. BaneHTHOCTh. DJIEKTPOOTPHUIIATEILHOCTD.
Crenenb okucyienusi. IOHbI: KATHOHBI U @aHUOHBI.



BemecTtBa MOJIEKYIAPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHMS. 3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. | UMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWMCTBA BEIIECTB OT TUINA KPUCTAUIMYECKOU PELIETKH.

[TonsiTue o gucnepcHbBIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PacTBOPHI.
MaccoBas 10JIs1 BEIECTBa B PaCTBOPE.

Knaccuduxarms HEOPTaHUYECKUX COEIMHEHU. Howmenknarypa
HEOPTraHWMYECKUX BEHIECTB. [ €HeTHMYecKass CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KIIACCaM.

Xumuueckass — peakiusi.  Kiaccudukanuss XMMUYECKUX — peakiuid B
HEOPTraHMYECKOW M OPraHMYE€CKOM XMMHUU. 3aKOH COXPAHEHHSI MACChl BEILIECTB,
3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPTUU ITPU XUMHUUECKUX PEAKIUSX.

CxopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3inuHbIX (akTopoB. OOpaTtumeble
peakuuu. XuMH4YEeCKOe€ paBHOBecue. DakTOpbI, BIHSIONIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipuanun Jle [latense.

DnekTposmTruaeckas quccormanusi. CuiabHbIC U ciiadbie dMekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEUIECTB: KUCJIAsl, HEUTpAIbHAs, ICTOYHAs.

OKHUCIUTENTLHO-BOCCTAHOBUTENLHbBIE PEAKIIUU.

DKCHepUMEHTAIbHBIE METOJbl W3YYEHHsS BEHIECTB M WX MPEBPALLCHUI:
neMoHcTpanus Tadbmmi «Ilepuogndgeckas cucteMa XUMUIECKUX dyeMeHToB . 1.
MeHnneneeBa», U3ydeHHE MOJENCH KPHUCTAUIMYECKUX PEIETOK, HAOIIOACHHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX 1 JJAOOPATOPHBIX OTIBITOB (Pa3JI0KEHHUE MEPOKCHIA
BOJIOPO/ia B IPUCYTCTBUH KaTaInu3aTopa, ONpeIesIeHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMOIIBI0 YHUBEPCAJIbHOTO HWHAWKATOpPA, PEAKIUU HMOHHOTO OOMEHa),
MIPOBEICHNE PaKTHIECKOH paboThl « BusiHme pazmuaHbIX (PaKTOpPOB HA CKOPOCTH
XUMHUYECKOU PEaAKIAN».

Pacuérnbie 3amaun.

Pacuérel 1o ypaBHEHMSAM XMMMYECKUX PEaKUud, B TOM YHUCIE
TEPMOXUMHUYECKUE Pacy€Thl, pacu€Tbl C MCMHOJb30BAHUEM MOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heopranuyeckass Xumus

Hemerammel.  Ilomoxxenne HemeraisioB B llepuonmyeckon  cucreme
xumudeckux snemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (HA MpUMeEpe
KHUCJIOPO/JIa, cepbl, pochopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajJOT€HOB, CEPhI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAUWHEHHH  (OKCHUIOB,
KHCJIOPOACOAEPKAUMX KUCIOT, BOAOPOIHBIX COECTUHEHUN).

[IpuMeHeHne BaXKHEUIIIMX HEMETALIOB M X COCAUHEHUM.



Merambl. [lonoxenne meramwioB B Ilepruoauyeckon cucTteMe XUMHYECKHUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
atoMoB MeTayuioB. O0mue pu3ndeckre cBoricTBa MeTawioB. CIIaBbI METALIOB.
DJIEKTPOXUMUYECKUH PsIJT HANPSIKEHUI METAIIIOB.

XUMHUYECKHME CBOMCTBA BAKHEUIIMX METALIOB (HATpUH, Kajauil, KajbIUH,
MarHuy, alfOMUHUN, IIUHK, XPOM, JKEJIe30, MEb) U UX COCIUHEHUH.

O6ume crnocoObl mosydeHus MeTawioB. [IpuMeHneHne MeTaiioB B ObITY U
TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYCHHUSI BEIIECTB W HUX NPEBPAILCHUN:
M3yYE€HUE KOJUICKIIMU «MeTalibl U CIUIaBbD», 00pa3IlOB HEMETAJUIOB, PEIICHHE
AKCTIEpUMEHTAIbHBIX 3aj]a4, HaOJIOJCHUE W OIUCAHUE JAEMOHCTPALMOHHBIX H
71a00paTOpPHBIX OMBITOB (B3aMMOJIEUCTBUE THIPOKCHIA ATFOMUHUS C paCTBOPAMHU
KHUCJIOT U IEJI0Y e, KaueCTBEHHBIE PEaKIMy Ha KATUOHBI METAJIOB).

Pacuérnele 3amaun.

Pacuérer macchl BemecTBa wim 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY
BEIIECTBA, Macce€ WM 00BEMY OJHOrO M3 YYACTBYIOIIUX B PEAKIUU BEUIECTB,
pacuérel Macchl (00bEMaA, KOIMIECTBA BEIIECTBA) IMIPOYKTOB PEAKINH, €CJIM OTHO
Y3 BEIIECTB UMEET IMIPUMECH.

XHMHUS ¥ )KU3Hb

Pomb xumMum B oGecTieueHHH 3KOJIOTHUECKOM, SHEPTETUISCKON U MUIIEBON
0€30mMacHOCTH, Pa3BUTUU MEAUIMHBI. [loHATHE O HAaydHBIX METOAaX IMO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIUH.

[IpenctaBnenuss 00 OOmMMX HAYYHBIX MNPHHIMIAX TPOMBIILIICHHOTO
MOJy4YEHUS] BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUAIOB: BAXKHEMIIME CTPOUTEILHBIC
Marepuagbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTepUalIbl JJIs1 AJEKTPOHUKH, HAHOMAaTEpHUaANbl, OPTaHUYECKUE U MUHEPAIbHBIE
ynoOpeHus.

XvMUsI ¥ 3J0POBbE YEIOBEKA: IMPaBUIa HUCIOJIb30BaHUS JIEKAPCTBEHHBIX
rpernapaToB, MpaBuiia 0€30MacHOT0 UCMOJIb30BaHUS MPENapaToB OBITOBON XUMUU
B ITIOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmzanusi  MEXIpPEAMETHBIX CBsSI3€d MNpU  MU3YYEHUH OOIIEH U
HEOPraHM4EeCKOU Xxumuu B 11 Kiacce OCyIecTBIsIETCs Yepe3 NCOJIb30BAaHUE KaK
OOIMX €CTECTBEHHO-HAYYHBIX TMOHATHN, TaK W TMOHITHH, SBJISIOMIUXCS
CHCTEMHBIMU JJIS1 OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO0ume ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBIA (DaKkT, TUMOTE3a, 3aKOH,
TCOpUS, aHauW3, CHUHTE3, KiIacCupUKamus, IEPUOIUIHOCTh, HAOIMIOICHHE,
AKCIIEPUMEHT, MOJAECIMPOBAHNUE, U3MEPEHNE, SIBJICHUE.



®duszuka: marepusi, SHEPTHUsI, Macca, aTOM, IIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOTI, PAMOAKTUBHOCTh, MOJICKYJIa, JHEPTETUICCKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperarHoe COCTOSIHUE BENIeCTBa, PH3NICCKUE BETMIMNHBI U SAUHHIIBI UX
MU3MEpEHHsI, CKOPOCTb.

buonorusi: kierka, opraHusM, DSKOcHCTeMa, Ouocdepa, Makpo- H
MUKPO3JICMEHTHI, BUTAMHHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOpHBIE TOPOIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO,
PECYpCHI.

TexHomorus: XuMu4ecKkasi MPOMBIIUIEHHOCTh, METALTYPTHUsl, IPOU3BOJICTBO
CTPOUTENILHBIX MaTEepPUANIOB, CEIbCKOXO3SHUCTBEHHOE MPOM3BOJCTBO, IHIIECBAs
MPOMBIIUICHHOCTh,  (hapMaleBTUYECKass MPOMBIIUICHHOCTh, MPOU3BOJICTBO
KOCMETHUYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepHasoB,
AIIEKTPOHHAS! TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMNN
HA BA30OBOM YPOBHE CPEJAHEI'O OBHIEI'O ObPA30OBAHNMA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHUS
00yJaIMMHCS MPOTPpaMM CpeIHero oO0iero o0pa3oBaHus (JTMYHOCTHBIM,
MeTanpeaMEeTHbIM U TpeaMeTHbiM). HayuHo-mMeronuueckod OCHOBOW ISt
pa3pabOTKH MIIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTrPaMM CPEIHEro 0OIIero
00pa3zoBaHus SBISIETCS CUCTEMHO-IESTEIIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBUU € CHUCTEMHO-JIESITEIILHOCTHBIM IMOJXOJA0M B CTPYKTypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS MpeaMeTa « XHUMHS» Ha YPOBHE CPEIHEro
0011ero 00pa3oBaHusl BbIJIEICHBI CJICAYIONIME COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMUCS POCCUUCKON TpakKJAaHCKOW WAECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOTIPE/IETICHUIO;

HAJIMYHUE MOTHUBAIIMHU K 00Y4YEHHUIO;

LEJICHANTPABJICHHOE Pa3BUTUE BHYTPEHHUX YOSXKICHUM JMYHOCTH HA OCHOBE
KITFOYEBBIX IIEHHOCTEH W HCTOPUYCCKHUX TPATUIUN 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroNMXCs PYKOBOJCTBOBATHCS B CBOECH
NEATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MPUCYIIMMU IEJIOCTHOU
CHCTEME XUMHUYECKOTO 00pa30BaHus;

HAIMYHUE TIPABOCO3HAHUS SKOJIOTHUECKOM KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
IIEJIM ¥ CTPOUTH KU3HEHHBIE TUTaHHI.

JIngyHOCTHBIC PE3yJbTaThl OCBOCHHS IMpEAMETa « XUMHUS» TOCTHTAOTCS B
€IMHCTBE Y4YEeOHOW U BOCMHTATEIBHOW JEITEILHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HWaeaJjaMH POCCHMCKOTO TPaKJaHCKOTO OOINECTBA, MPUHATHIMU B OOIIECTBE
HOpDMaMM W  TIpaBWJaMu  TOBEJAEHUS, CIOCOOCTBYIOIIMMHU  Mpolieccam
CaMOTIO3HAHUSI, CaMOPAa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JMYHOCTHU
00yYaroIIUXCA.

JIngyHOCTHBIE pE3yNbTaTbl OCBOEHUSI TMpeaMeTa «XUMHUS» OTPaKaIoT
cOopMUPOBAHHOCTL OIBITA MO3HABATEILHOW U MPAKTUYECKOW AESTEIbHOCTU
00y4YalNMXCs M0 pead3aluy NPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIC B
YacTu:

1) rpasK1aHCKOr0 BOCIIUTAHMS:

0CO3HaHMsI 00 YJIAOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX MPAB U 00s3aHHOCTEH,
YBOXEHUS K 3aKOHY U MPABOTIOPSIKY;

MPEACTABIICHUS O COUMAIbHBIX HOpPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTUBE;



FOTOBHOCTH K COBMECTHOW TBOPUYECKOM JEATENBHOCTH IPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEHICHUU y4E€OHBIX U MO3HABATENbHBIX 33/1a4, BBHITIOJIHEHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apryMEHTHI JPYTuX MPU aHAIM3€ PA3JIUYHbIX BUJIOB YU4EOHOU 1eITeTbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMSA:

LIEHHOCTHOTO OTHOILIEHHSI K HCTOPUYECKOMY W HAyYHOMY HACJIEIHIO
OTEYECTBEHHOU XUMMUH;

YB@OKEHUSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U IPAKTHUYECKOTO
MPUMEHEHHS] XUMUHU, OCO3HAHUSA TOTO, UTO JOCTUKEHHUS HAyKU €CTh pPE3yJbTar
JUIATENbHBIX ~ HAOJMIOAEHUM, KPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX TMOHUCKOB,
HNOCTOSIHHOT'O TPy/a Y4EHbIX U MPAKTUKOB,;

MHTEpECa W TI03HABATEIIbHBIX MOTHMBOB B IIOJIyUEHHUU U MOCJEAYIOLIEM
aHaM3€ MHPOpPMALMK O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUAMM,
Y PUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

FOTOBHOCTHU OLICHHMBATh CBOE IOBEJIEHUE M MOCTYIKM CBOMX TOBAPULICH C
MO3UIMI HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHWE TOCJEACTBHM 3THX
MOCTYTIKOB;

4) GpopMHupOBaAHUA KYJIbTYPbI 310POBbSI:

MOHUMAHMSI IIEHHOCTEH 3J0pOBOro W Oe3omacHOro oOpaza IKW3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoaeHusi mpaBuwil 0e30MacHOTO OOpallleHHus C BEIIECTBAMU B OBITY,
MOBCE/IHEBHOW KU3HU U B TPYAOBOM JAEATEILHOCTH;

MOHUMAHUS LIEHHOCTU TMpPaBUJ UHAUBUAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYalUAX, YTPOKAIOIIMX 3JOPOBbIO U )KU3HU JIIOACH;

OCO3HaHMsI MOCJECTBUI U HENPUITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0J1s1, HAPKOTUKOB, KYpEHHUS );

5) Tpya1oBOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHON  KOMIIETEHTHOCTH B  y4€OHO-UCCJIEN0BATEIbCKOM
NEATEIbHOCTH, OOLIECTBEHHO IMOJIE3HOM, TBOPYECKOW MW JAPYrUX BHJIAX
NEeSTEIIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYacTUE B PEUICHUM MPAKTUYECKUX 3a7ad
COIMAbHOM HAMPaBJICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIb);



MHTEpeca K MPAKTUYEeCKOMY M3y4eHUI0 MpodeccHil pa3IMyHOTro pojaa, B TOM
YHCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUK 110 XUMHH,

YBaXEHUS K TPYAY, JIIOISIM TPYy/Ia M pe3yJIbTaTaM TPYIOBOM IeATeILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYaJTbHOU TPaCKTOPUHU
oOpazoBanus, Oyaymiel mnpodeccun W peaau3alii COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB ¢ YYETOM JIMYHOCTHBIX HUHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U
noTpeOHOCTEN 00IIEeCTBA;

6) 3K0JIOrHY€eCKOro BOCIIUTAHUSA:

AKOJIOTUYECKH 11€1€CO00Pa3HOTr0 OTHOIICHUS K MPHUPOJIE, KAaK UCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIC;

MOHUMAHUS TJIOOATBLHOTO XapakTepa SKOJIOTUYECKUX MpOoOJeM, BIMUSHUS
AKOHOMHUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COIUATLHOM CPEIbI;

OCO3HaHUA HEOOXOJUMOCTH WCIIOJb30BAHUS JOCTWKEHUNM XUMUHU JJIs
pelIeHHs] BOMPOCOB PallMOHAILHOTO MPUPOI0TI0JIb30BaAHUS;

AKTUBHOTO HENPUATUS JCUCTBUW, MNPHUHOCIIMX BpEI OKPYKArOLIEH
OPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArONMPUSATHBIE HKOJOTUUYECKHE
MOCJIEACTBUS MTPEANPUHUMAEMBIX AEHCTBUM U MPEIOTBPAIIATh HX;

HaJIMY M PA3BUTOTO SKOJOTUYECKOT0 MBILIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTIBITA NEATEIbHOCTH HKOJIOTUYECKOU HaANpPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATHCSI UMU B TMO3HABATEIHLHOM, KOMMYHHKATUBHON U COIMAILHOM
MpPaKTUKE, CIOCOOHOCTH MW YMEHHS aKTUBHO TMPOTUBOCTOATH UACOJOTHH
xeMo oouu;

7) IEHHOCTH HAYYHOT0 MO3HAHUSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOM MPAKTHUKHY;

MOHUMaHMs CHeNU(PUKA XAMHHM KaK HayKd, OCO3HaHUA €€ poJid B
bopMUpPOBaHUHU PAITMOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUHU IIEJIOCTHOTO
MPEACTaBIICHUST 00 OKPYXKAIOIIEM MHUPE Kak O €IMHCTBE MPUPOJbI U YEJOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MPOOJEM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI;

yOSKIEHHOCTH B 0COOOM 3HAYUMOCTH XUMHUHU JUJII COBPEMEHHOU
[MBWIM3AIMU: B €€ TYMaHHUCTUYECKOW HAMpaBJIeHHOCTH W BaXXHOW poOJIM B
CO3JIaHWX HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPhI, PEIICHUU III00abHBIX TPOOIEM
YCTOWYHMBOTO PA3BUTHS YEIOBEUECTBA — ChIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MaCHOCTH, B PA3BUTHUM MEIMIIMHBI, 0OECTICUCHUH YCIIOBUIMA
YCHEIIHOTO TpyJda M DSKOJOTHYECKH KOM(POPTHOW KHU3HM KKIOTO UJIeHA
0011IeCTBA;

€CTECTBEHHO-HAyYHON TIPAMOTHOCTH: IOHUMAHMS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCIOJIb30BaTh



MOJTy4yaeMble 3HAHMA I aHaIu3a U OOBSICHEHUS SBJICHUN OKPY>KaIOIIEro MUpa U
MIPOUCXOISIIIMX B HEM U3MEHEHHM, YMEHUS JIelaTh 000CHOBAHHbIC 3aKIIOUCHHS Ha
OCHOBE HAy4yHbIX (AaKTOB W UWMEIOIMXCA JJAHHBIX C IEJIbI0 TOJy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCII0JIb30BaTh XUMHUYECKUE 3HAHUA IS
perieHus mpooseM B pealbHbIX )KM3HEHHBIX CUTYaIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENbCKOM 1€ATEIbHOCTH;

FOTOBHOCTH UM CIOCOOHOCTM K HENpPEepbIBHOMY OOpa3oBaHUIO M
caM0o00Opa3oBaHMIO, K AaKTMBHOMY IIOJIyUCHHIO HOBBIX 3HAaHUI 10 XUMUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TpyAa B pa3iuuHbIX chepax npodhecCUoHaTbHOM
NESATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3ynbTaThl OCBOCHHUS YUEOHOTO MpeaMera « XUMUs» Ha
YpOBHE CpEIHETO 00IIero oopa3oBaHus BKIIOYAIOT:

3HaUYMMBIe  JI1  (OPMHPOBAHHMS  MHPOBO33PEHHUS  OOYYaIOIIUXCS
MEKTHCIUTUIMHAPHBIC (MEXKITpEeIMETHBIC) 00IIeHAYIHbIC TOHSITHS, OTPayKaIOIIHe
IICIOCTHOCTh HAaydHOW KAapTUHBI MHpa W CHEIU(UKY METOJI0OB IT03HAHUS,
UCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (Marepwuisi, BEIIECCTBO, SHEPTHUs, SBJICHHE,
nporiecc, CUCTEMa, HAyIHBIH (PaKT, MPUHITKI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHUE, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHHUBEpCallbHbIE y4cOHbIC JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PErYJISITUBHBIE), obecnieurBaroe dbopmupoBanue (YHKIIMOHATBLHO T
IPaMOTHOCTH U COLIMATIbHON KOMIIETEHIIMU 00 Yy4YaroIuXCsl;
CIIOCOOHOCTB 00yyJaroumxcs UCIIOJIb30BaTh OCBOEHHbBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbIC YUCOHBIC
JEUCTBUS B IO3HABATEIBLHON U COIMANIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAKAKOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIILHBIMA, KOMMYHUKATUBHBIMH U  PETYISTHUBHBIMH
JICUCTBUSIMU.

OBjasieHHe  YHMBEpPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJbHBIMH
NeHCTBUAMM:

1) 6a30BblIe JJOru4YecKne aecTBHS:

CaMOCTOSITeTbHO  (OPMYJIMPOBaTh HM  aKTyaIM3WpOBaTh  IPOOJEMY,
BCECTOPOHHE €€ paccMaTpuBarh;

OTIpENENsATh 1M JEATEIbHOCTH, 3ajiaBas MapamMeTpbl W KPUTEPUU HUX
JOCTUXKEHUS, COOTHOCHUTh PE3YJIbTaThl ICITEILHOCTH C OCTABJICHHBIMU LIETISIMU;

HCTIOJIb30BaTh MPU OCBOEHUU 3HAHUM MPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIJICJSITh XapPaKTEPHbIE MPU3HAKU MOHSATHN M YCTaHABJIMBATH MX B3aUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHE MOHATHUS JJIs1 00BSICHEHUS OTIACIbHBIX (PAKTOB U
SIBJICHMI;

BBIOUpATh OCHOBAaHWSA W KPHUTEPUHM JUIsI KiIacCU(PHUKAIMK BEIIECTB U
XUMHYECKUX PEAKIINM;

YCTaHaBJIMBaTh MPUUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTMUECKHE paCCyXJeHUs (MHAYKTUBHbBIC, IEAyKTHUBHBIC, IIO
AQHAJIOTUH), BBISBIISATh 3aKOHOMEPHOCTH W NMPOTUBOPEYHUS B pacCMaTpUBAEMBIX
SIBJICHUSIX, OPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHHUS;

MIPUMEHSATHh B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MO ICILHbBIC TPEACTABICHUS — XUMUY €CKUN
3HaK (CMMBOJI) DdJieMEHTa, XuMmudeckas ¢GopMysa, ypaBHEHUE XUMHYECKOU
peakiMy — TPU PEHICHUH YYEOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh HA3BAHHBIC MOJICNIbHBIE MTPECTABICHUS I BBISIBIICHUS XapAKTEPHBIX
MIPU3HAKOB U3YYAEMbIX BEIIECTB U XUMHUUECKUX PEAKIIHMN.

2) 0a3oBbIe HCCIEeI0BaTEJIbCKUE 1eHCTBUSA:

BJIIETh OCHOBAMH METOJI0B HAYYHOT'O TMO3HAHUS BELIECTB U XMUMHUYECKHX
pEaKIINiA;

dbopMyHpOBAaTh IETH U 33191 UCCIIEI0BAHNS, UCTIOIH30BaTh IOCTABIICHHBIC
U CaMOCTOSITENbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAadeCTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3HI TIO MMPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUM;

BJIQJICTh HABBIKAMM CaMOCTOSATEILHOTO ITUIAHUPOBAHUS W TPOBEACHUS
VICHUYECKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIOMATh 32 XOJI0M
npoIecca, CaMOCTOATENILHO IPOTHO3UPOBATH €0 Pe3yJbTar, (HOPMYIHPOBATH
0000ITIeHHSI M BBIBOIbI OTHOCUTENBHO TOCTOBEPHOCTH PE3YJILTaTOB UCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJEIAaHHOM padoTe;

npuoOperaTh ONBIT YYEHWYECKOW UCCIEN0BATEILCKOW U TIPOEKTHOMU
NEATeIbHOCTH, TPOSABIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJOB pEIICHUS NPaKTUYECKUX 3a]a4, MNPUMEHEHUIO Pa3JTUYHbBIX
METO/I0B MO3HAHUS.

3) paboTa c uHpopmManuen:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHMKAX HHPOpMalMU (HAy4YHO-
NOMyJISIpHAs JIUTeparypa XMMHUYECKOrO COJIep>KaHus, CIpPaBOYHbIE MOCOOWUS,
pecypcol MHTepHeTa), aHamM3upoBaTh UH(POPMAIIMIO pa3IMYHBIX BUAOB U (Popm
IPEACTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTD 151
HEMPOTUBOPEUYUBOCTD;



(opMynupoBaTh 3anpOChl U MPUMEHATh PA3IMYHbIE METO/IbI MPU MOUCKE U
otoope wuHpOpMaIMu, HEOOXOAWMOW JJIS BBITIOJHEHUS YYEOHBIX 3a1ad
OMNPEAEIIEHHOTO THUIIA;

NpuoOpeTaTh OMBIT HMCIOJb30BaHUS HH(DPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U pa3JMYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOATEIbHO  BBIOMpATh  ONTUMAIbHYIO  (QOpMY  MpEACTaBICHUS
uH(popMauu (cxemsbl, rpaduku, TUarpaMmbl, TaOJIULbI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAyYHbIA S3BIK B KauecTBE CpelcTBa MpU padoTe ¢
XUMHUYECKON HHPOpMalMen: MPUMEHSATh MEXIpEeAMETHbIE ((pU3UYecKue Hu
MaTeMaTUYECKKE) 3HAKK U CUMBOJIbI, POpMyIibl, aOOpeBUaTypbl, HOMEHKJIATYPY;

UCIIOJb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CpEICTBA
HarjsiJHOCTH.

OBiageHue yHUBepCAJbHbIMU KOMMYHUKATHBHBIMHM 1€ HCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXAaeMOU TEMBI B X01€ AUAJIOTa U/ WU
JUCKYCCUM, BBICKa3bIlBaTb HJeH, (OPMYIUpPOBaTb CBOU  MPEIJIOKEHUS
OTHOCUTEILHO BBIIIOJIHEHUS MPEAJIOKEHHOM 3a7auH;

BBICTYNIaTh C MpE3CHTAalMed pe3ysbTaTOB IMO3HABATENLHOUN AESITEIbHOCTH,
MOJTy4EHHBIX CAMOCTOSITEIbHO WIIM COBMECTHO CO CBEPCTHUKAMH ITPU BHITMOIHEHUH
XUMUYECKOTO AKCIIEPUMEHTA, MPAKTUYECKONH pabOThI MO UCCIIETOBAHUIO CBOMCTB
M3y4aeMbIX BEILLECTB, peaau3alii y4eOHOro NpoeKkTa U GOpMYyIUpOBATh BHIBOIbI
[0 pe3yibTaTaM MPOBENEHHBIX UCCIEAOBAaHUN MyTEM COTIJIACOBAHMS MO3UIMH B
X0J1e 00CYXXJIeHUs 1 0OMeHa MHEHUSMHU.

OBiajeHue yHUBEPCAJbHBIMU PeryJSTHBHBIMU 1€ CTBUSAMM:

CaMOCTOATEIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO IMO3HABATEIbHYIO
JeSITEIbHOCTh, Ompeensist e€ MenM W 3aJadyd, KOHTPOJIMPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpEAJiaraéMblii  alTOPUTM JIEUCTBUIA TpHU
BBIMIOJIHEHUM YYE€OHBIX UM HCCJEN0BATENbCKUX 3a/ay, BbIOMpaTh HauboJee
3¢ (deKkTUBHBIN cMoco0 WX peleHus ¢ y4E€TOM MOJyYEHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYILECTBISITH CAMOKOHTPOJIb CBOEH ESITEILHOCTH HA OCHOBE CaMOaHalln3a
Y CaMOOLICHKHU.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

[IpeameTHbie pe3yabTaTbl OCBOEHUA Kypca «OpraHuyeckas XUMHsI»
OTPaXAarOT:

cOpMUPOBAHHOCTh TPEACTABICHHA O XHUMHYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAyYHON KapTUHbI MHpA, POJM XUMUU B TO3HAHUMU SIBJICHUUN



npupoabl, B (QOPMHUPOBAHMM MBIIUIEHUS W  KYJIbTYPHl JIMYHOCTH, €€
(GYHKITMOHATBHOM TPaMOTHOCTH, HEOOXO0JUMOM JIJIS PEIICHHS MPAKTHIECKHUX 3a71ad
1 DKOJOTHYECKA 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0OPOBBIO U IIPUPOTHOM
cpene;

BJIJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAIOIINE TIOHATHUA (XMMHUYECKUH DJJIEMEHT, aToM, SJICKTPOHHAas
000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTD, XUMUY €CKast
CBSI3b, CTpYKTypHasi Gopmyna (pa3BEpHyTas U COKpalIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA OO0BEM, YIJIEPOJHBIA CKeleT, (PyHKIMOHAIbHAS TpyMa,
paauKa, u30Mepusi, U30MEPhI, TOMOJOTUUECKUN Psifl, TOMOJIOTH, YIJIEBOJAOPOIHI,
KHCJIOPOJI Y a30TCOJIEpIKAIME COCTUHEHUS], MOHOMED, IMOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COESUHEHUS ); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS
opranudeckux BeuiecTB A. M. BytnepoBa, 3akOH COXpaHEHHs] MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHUM SI3BIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUS,
JISKAIME B OCHOBE MOHUMAHUS NPUYUHHOCTH M CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (AKTOJOTUYECKUE CBEACHUS O CBOMCTBAX, COCTaBe, IMOJYYECHUU H
0e30MacHOM HCIIOJIb30BAHUMA BAKHEHUIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JEATEIbHOCTH YETIOBEKA;

c(hopMHUPOBAHHOCTh YMEHUI BBIABIATh XapaKTEPHBbIC MPHU3HAKUA TOHSITHMA,
YCTaHaBJIMBATh MX B3aUMOCBS3b, UCTIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPH
OINMCAHUH COCTaBa, CTPOEHUS U MPEBPAILEHUN OPTraHUYECKUX COECIMHEHHUI;

c(hopMUPOBAHHOCTh YMEHUM HCIIOJH30BaTh XUMHUYECKYIO CHMBOJIUKY JJIS
COCTABJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pPa3zBEPHYTOM, COKPAIIEHHOMN)
dbopMysT OpraHMYECKHX BEIIECTB M YPaBHCHUHM XHMHYECKHX PEaKIUH,
W3TOTABJIMBATh MOJEIA MOJIEKYJI OPTaHUYECKHX BEIIECTB ISl WILTIOCTPAIIMHA MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMUPOBAHHOCThL YMEHUM YCTAHABJIMBATh MPUHAMICKHOCTb M3YYECHHBIX
OpPraHMYECKHX BEHIECTB MO MX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIACCY/TPYIIe COCIUHEHUN (YTJIEBOJOPOJbI, KHUCJIOPOJ M a30TCOJIepIKaIIHe
COCIUHEHUS, BBICOKOMOJICKYJSIPHbIC COEIUHEHHUA), JaBaTb MM Ha3BaHUsS II0
cuctemarnueckoir Homenkiarype (IUPAC), a Taxke MpUBOAUTH TPUBUAIbHBIC
Ha3BaHUS OT/ACIbHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOIWIEH, alleTUJICH,
ATWICHTJIMKOJIb, TAUIEpUH, (DeHom, GpopMaibAerui, aieraiblerua, MypaBbuHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K034,
($pyKTo3a, KpaxMai, LELI0I03a, TJIMIUH);

C(OpMUPOBAHHOCTh YMEHUSI OMNPENENsATh BHUJIBI XUMHYECKOW CBSI3U B
OPraHUYEeCKUX COCIMHEHUSIX (OJIMHAPHBIC U KPATHHIC);



c(hopMHpPOBAHHOCTh YMEHHSI TPHUMEHSTHh TOJOXEHUS TEOPUH CTPOCHUS
opraandeckux BemiecTB A. M. bytnepoa a5t 00bsCHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MaCChl BEIIIECTB;

copMUPOBAHHOCTL  yYMEHHM  XapaKTepu30BaThb COCTaB, CTPOCHUE,
bu3uYecKue W XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIAaCCOB OPTAaHMYECKUX BEMIeCTB (METaH, 3TaH, JTWJICH, MPOTIWICH, alleTHJICH,
Oyramuen-1,3, merunOyraaueHn-1,3, OeH30J, METaHOJI, ATAaHOJ, STUJICHIJUKOJIb,
rmiepuH, (eHoJ, aleTalbJIerul, MypaBbHUHAs U YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
Kpaxmal, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WJUTFOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJY HUMU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN C
MCTOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

copMUPOBAHHOCTH YMEHHUSI XapaKTEPU30BaATh UCTOUYHHUKH YTIIEBOJOPOJHOTO
CbIpbad (HE(Tb, NPUPOAHBIM Ta3, Yroyb), CHOCOOBI HMX NEPEPAOOTKU U
MPaKTUYECKOE MPUMEHEHUE TPOIYKTOB MEepepadoOTKY;

C(OpMUPOBAHHOCT, YMEHU MPOBOJUTH BBIYMCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMUYECTBA UCXOJIHOTO BEIIECTBA WM MPOJAYKTA
peaKMu 1O HW3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJHOTO M3 HCXOJHBIX
BELIECTB UM POJAYKTOB PEAKIIHH );

copMUPOBAHHOCTh, YMEHHMH BJaJeTh CUCTEMOM 3HAaHUH 00 OCHOBHBIX
METOJIaX HAYYHOrO MO3HAHUS, UCMOJIb3YEMBIX B XUMHUH MPU U3YYEHUU BEILECTB U
XUMHYECKUX sIBJICHUH (HaOJ01eHne, n3MepeHHe, SKCIIEPUMEHT, MOJISITUPOBAHNUE),
WCTIOJIb30BaTh CUCTEMHBIC XUMHUYECKWE 3HAHUSA JJIs TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH W UX
MIPUMEHCHUEM;

copMUPOBAaHHOCTH YMEHHM COOJIIOIATh MPABWIIA MTOJI30BAHUS XUMHYECKOM
NMOCyA0N | JIaDOpaTOpHBIM O0OpyJAOBaHHWEM, a TaKXKe IpaBHia OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hopMUPOBAHHOCTh, YMEHUW IUIAHUPOBATh U BBIMOJHATH XUMUYECKUN
AKCTIEpUMEHT (IIPEBPAIICHHS] OPTaHUY€CKUX BEIIECTB MPU HarpEeBaHUU, TIOJTyICHHUE
ATWIEHA W W3Y4YEHUE €ro CBOWCTB, KAYECTBEHHbIC PEAKIIMU OPTraHUYECKUX
BEILIECTB, JeHATypalusi OCJIIKOB NMPHU HArpeBaHUU, IIBETHBbIC PEaKiud OCJIKOB) B
COOTBETCTBMM C TMpaBWIaMU TEXHUKUA O€30MAaCHOCTU TMpU OOpallleHuu C
BEIIECTBAMU M JIAOOPATOPHBIM O00OPYAOBaHUEM, NPEACTABIATH PE3YJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3aluCu YPaBHEHUW COOTBETCTBYIOIIUX
peakiuii 1 GopMyJIMpPOBaTh BBIBOJIbI HA OCHOBE ATUX PE3YJILTATOB;

Cc(OpMUPOBAHHOCTh YMEHUN KPUTHUECKA AHAIM3UPOBATH XUMUYECKYIO
uHGOpPMAINIO, TOJydaeMyl) M3 pa3HbIX HCTOYHHKOB (CpEACTBa MacCOBOU
uHbopmaru, MIHTepHET U Ipyrux);



copMUPOBAHHOCT,  YMEHHHM  COOJIOJATh  MpaBWjIa  DKOJOTHUECKU
11e71eCO00Pa3HOTO TIOBEICHUS B OBITY W TPYAOBOW MACATEIHHOCTH B IEIIX
COXpaHEHUSI CBOETO 3JIOPOBBS M OKPYKAIOIICH MPHUPOJHOW CPElbl, 0CO3HABATh
OTIACHOCTH BO3JICHCTBHS Ha YKUBBIC OPTaHU3MBI OINPEACIIEHHBIX OPTaHHYECKUX
BEIIeCTB, IMOHMMAast cMbIc) Tokasarens [I/IK, moscHAT, Ha mpuMepax CIocoObI
YMEHBIIICHUS W TIPEIOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OPraHU3M
YeII0BEKa;

JUIST 00YyYaroNWXCsl C OrPaHMYCHHBIMHA BO3MOJKHOCTSIMH 370POBbSI: YMECHHUE
MPUMEHATh 3HaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHWS BEIIECTB H
XUMHYECKHUX SBIICHUH;

JUISL CHETBIX W CIHAa0OBHASAIIMX OOyYaroIMXCsi: YMEHHE HCI0Ib30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HadeHuit JI. bpaiuia 1y 3anmucn XuMudIecKux

dopmyi.

11 KJIACC

[IpeameTrHbie pe3ynbTaTbl OCBOEHMS Kypca «OOm@as U HeopraHuyeckas
XUMHUSD» OTPAXKAOT:

copMUPOBAHHOCTh TPEACTABICHUH: O XHMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, POJM XUMHM B ITIO3HAHWU SBJICHUM
mpupoabl, B (GOPMHUPOBAHWUH MBIIDICHHS ¥  KYyJAbTypbl JIMYHOCTH, €€
(YHKITMOHATBHOM TPaMOTHOCTH, HEOOXO0JUMOM JIJIST PEIICHHS MPAKTHISCKHUX 3a71ad
1 DKOJIOTHYECKA 0OOCHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JIOPOBBIO U IIPUPOTHOM
cpene;

BJIJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWUW, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIArAIOIIME MOHITHS (XMMHUYECKUH dJEMEHT, aToM, M30TOI, S-, p-, d-
AIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJBSIPHBIH OO0BEM,
BJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKasl CBS3b
(KOBaJICHTHAs, MOHHAs, METALTMYECKAst, BOJOPOAHAs ), KpUCTALUIAY€CKas peIIéTKa,
TUANBl XUMHAYECKUX PEAKUUM, PACTBOP, IJIEKTPOJIUTHI, HEIJIEKTPOJMTHI,
BJIEKTPOJIMTUYECKAST JUCCOUMALMSA, OKHUCIUTENNb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKIi, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
AIEKTPOJIUTUYECKONU Aucconmanuu, nepuoandeckuii 3akon . M. Menpaeneesa,
3aKOH COXPAHEHHUsI MACChI BELIECTB, 3aKOH COXPAHEHHUs U IPEBPAILECHUS SHEPTUU
IpU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI S3bIK XUMUHU,
MHUPOBO33PEHUECKUE 3HAHUs, JISKAIIUE B OCHOBE IIOHUMAHUS MPUYUHHOCTH U
CHCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DAKTOJIOTHYECKHE CBEIECHUS O CBOWMCTBAX,
COCTaBe, OJIy4CHUU U 0€30TIaCHOM MCTIOJIb30BAaHUH BOKHEHIIINX HEOPTaHIY ECKUX
BEIICCTB B OBITY ¥ IPAKTUYCCKOM AEATCIbHOCTH YEJIOBEKA;



Cc(hOpMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTepHblE MPU3HAKU MOHITHH,
YCTaHABJIMBATh UX B3aAMMOCBA3b, UCIOJB30BATh COOTBETCTBYIOIIME MMOHATUSA PU
OIMCAHUY HEOPTAHUYECKUX BELIECTB U UX NPEBPAILCHUN;

c(hopMHPOBAHHOCTh YMEHUN HMCIOJIb30BATH XUMUYECKYIO CUMBOJIMKY JJIs
cocTtaBieHuss GoOpMyJ BEIIECTB U  ypaBHEHUH XUMHUYECKUX  PEaKIUH,
cucremarnueckytro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPTaHWYECKHUX BEILECTB (yrapHblil ra3, yrjeKHCJbId ras, amMMmHuak, raméHas
W3BECTh, HETallléHast U3BECTh, MUTHEBAS COJIA, MUPUT U APYTHE);

c(hopMHUPOBAHHOCTh YMEHUI OTIPEIESITh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIUHEHUAX Pa3JIMYHOTO COCTaBa, BUJ XMMUYECKOU
CBsI3M (KOBAJICHTHAs, HOHHAs, METAJUIMYECKAasl, BOJOPO/IHAs) B COCIUHEHUSX, TUII
KPUCTAIMYECKON PEETKM KOHKPETHOrO BeUlecTBa (ATOMHAs, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKasl ), XapakTep CPeAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUN;

c(hopMHpPOBAHHOCTH YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTD
HEOPraHWYECKUX BEIECTB MO HX COCTaBY K OMNpENeNEHHOMY KiacCy/Tpymie
COEAUHEHNN (ITPOCTHIE BELIECTBA — METAUIBI U HEMETAILIBI, OKCHJIBbI, OCHOBAHUS,
KUCJIOThI, aM(POTEpHBIE TUIAPOKCHUIBI, COJIHN);

c(hopMUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICJ IEPHOINYECKOTO 3aKoHa /].
W. MenneneeBa u A€MOHCTPUPOBATH €70 CUCTEMATUZUP YIOILYIO, 00 bSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIINU;

c(hopMHUPOBAHHOCTh YMEHMI XapaKTEpHU30BaTh JIIEKTPOHHOE CTPOECHHE
aTOMOB XUMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepnoauyeckoid CUCTEMBI
xumudeckux ayemeHtoB JI. M. MennaeneeBa, MCIOB3ys MOHATHSA «S-, p-, d-
AJIEKTPOHHBIE opouTamm, «OHEPreTUYECKUe YPOBHUY, O0OBSCHSTD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COEAUHEHUU
110 iepuoiam U rpynnam Ilepruoanyeckoi cucteMbl XUMUYECKUX deMeHToB Jl. M.
Menpeneena;

c(hopMHpPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME
XUMHAYECKHE CBOWCTBA HEOPraHUYECKUX BELIECTB Pa3JIMYHbIX KIIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE I'€HETUYECKOW CBA3U MEXKAY HEOPTaHUYECKUMHU
BEILIECTBAMHU C ITIOMOUIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(hopMHUPOBAHHOCTh YMEHMS KIacCU(UUUPOBATH XUMUYECKHE PEAKUUHU I10
pPa3IMYHBIM TpU3HAKaM (YHCIIy U COCTaBY PEarupyroUMX BEIIECTB, TEINIOBOMY
3 deKTy peakiuuu, U3MEHEHUIO CTENeHeH OKHCICHHS SJIeMEHTOB, 00paTUMOCTH
peaKluy, y4acTUIO KaTaau3aTopa);

C(popMHPOBAHHOCTh YMEHUH COCTABJISATh YPAaBHEHUS PEAKLMNA pa3IMuHbBIX
THUIIOB, ITOJHBIE U COKPAIIEHHbIE YPABHEHUS PEAKLIMA HOHHOTO OOMEHA, yUUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMK UAYT 10 KOHIIA,



Cc(hOPMUPOBAHHOCTh YMEHHH NPOBOJMTH PEAKLMH, MOITBEPHKIAIOLIHE
Ka4yeCTBEHHBIN COCTAaB Pa3JIMYHBIX HEOPTaHWYECKUX BEILECTB, Pacro3HaBaTh
OTIBITHBIM TYTEM MOHBI, PUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB;

c(hopMHpPOBAHHOCTh YMEHMM pPaCKpbIBaTb CYHIIHOCTh OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUSI JIEKTPOHHOTO OanaHca
ITUX PEaKLNN;

c(hopMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH
peaKuuu OT Pa3IMUYHBIX (PAKTOPOB; XapaKTep CMEILEHHS] XUMHUUECKOT'O PABHOBECHS
B 3aBUCHMOCTH OT BHelHero Bo3aeicTBus (nmpunuun Jle [larense);

c(hopMHUpPOBAHHOCTh YMEHHUI XapakTepU30BaTh XUMHUYECKHUE TMPOLECCHI,
JIeXAaIe B OCHOBE MPOMBINUICHHOTO MOJY4YEeHUsI CEPHOM KUCIOThI, aMMHaKa, a
Talkoke CHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OONIMX HAYYHBIX MPUHIMIAX H
AKOJIOTUYECKHUX NpOoOJIeMaX XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHCIEHHS C HCMOJIb30BaHUEM
HOHSATHUS «MAaccoBasi JAOJISl BEHIECTBA B PAacTBOPE», OOBEMHBIX OTHOILICHUH ra30B
OpHU XUMUYECKUX PEAKLHUAX, MACChl BELIECTBA WM 00bEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WK 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIUH
BEILIECTB, TEIUIOBOTO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, NPEBPALIECHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBaHHOCTh YMEHHM COOJII01aTh MPaBUIIa MOJIb30BAHUS XUMUUECKOM
MOCY0M W J1a00paTOpHBIM OOOpYAOBAaHHMEM, a TAK)KE IMpaBWiIa OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMU 10 BBIMIOJHEHHUIO Ja00PaTOPHBIX
XUMUYECKUX OTBITOB;

C(hOPMUPOBAHHOCTh YMEHUH IIAHUPOBATh W BBITIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (pa3yioKeHue MepoKcuaa BOJOPOoaa B MPUCYTCTBUHU KaTaau3aTopa,
ONpeNleJIeHHe CpeAbl PacTBOPOB BELIECTB C TMOMOIIBIO YHUBEPCAIBHOTO
MHAUKATOPa, BIUSHUE PA3JIMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOMN pEaKIIHH,
peaKiMu HUOHHOTO OOMEHa, KauyeCTBEHHBbIE pEaKIMH Ha cyibdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4 10
temMaM «Merawb»y U «Hemerawibl»y) B COOTBETCTBUU C NPAaBHIAMHU TEXHHUKH
0€30MacHOCTHU ITPU OOPAILEHUHU C BEIIECTBAMU U J1a0OPATOPHBIM 000PYI0BaHUEM,
NPEICTaBIATh PE3YAbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amnucH
ypaBHEHHII COOTBETCTBYIOIIMX peakiuil u (GOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATHUX PE3YNbTATOB;

C(hOPMUPOBAHHOCTh YMEHUIH KPHUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIUIO, TMOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBO
KOMMYHUKaIu#, IHTepHeT u Apyrux);



copMUPOBAHHOCT,  YMEHHHM  COOJIOJATh  MpaBWjIa  DKOJOTHUECKU
11e71eCO00Pa3HOTO TIOBEICHUS B OBITY W TPYAOBOW MACATEIHHOCTH B IEIIX
COXpaHEHHUS CBOETO 3JI0POBBS M OKPYKAIOIIECH MPHUPOTHON CPEIbl, 0CO3HABAThH
OTIACHOCTH BO3/ICHCTBUS HA KUBBIC OPTaHU3MBI OTIPEIEIIEHHBIX BEIICCTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHaTh Ha mpuMepax CmocOoObl YMEHBIICHUS U
IPEAOTBPAIICHHS UX BPEAHOTO BO3ICHCTBHUS HA OPTaHNU3M YEJIOBEKa;

JUIsT 00OyJaronMXxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHHS BEILECTB U
XUMUYECKUX SBJICHU;

JUISL CIIENBIX U CJA0OBUASIMX OOyYarolMXCcsi: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy o0o3HadeHuit JI. bpaitng nis 3anucu XuMu4ecKux

dopmyi.
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS
OCHOBHO! OBPA30OBATEJIbHONU ITIPOT'PAMMBbBI

10 KJIACC

Kon
MpoBepsieMOro
pe3yJjbTara

[IpoBepsieMble npeAMeTHbIE pPe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe IbHON NMPOrpaMMbl CpeHEro 001ero 00pa3oBaHusi

1

Teoperndeckrne OCHOBbI OPraHUYECKON XUMUU

1.1

CdopMuUpOBaHHOCTh TPEACTABICHUN O XUMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpA, POJM XUMHUU B TIO3HAHUU
SBIIGHUM TPUPOIBI, B (POPMUPOBAHUU MBINUICHUS € KYJIBTYPHI
JUYHOCTH, €€ (QYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOIUMOU IS
pelleHUs] TPAKTUYECKUX 3aa4 U OKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILICHUS K CBOEMY 3/I0POBBIO U MPUPOJHOM cperie

1.2

Bnagenne cucreMold XMMUYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararompe MOHATHUS (Monexyna, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YITIEpOAHBIA CKEJeT,
GyHKIMOHANBHAS ~ TPYNIa,  pagukald,  H30MEpHs,  H30MEpHI,
TOMOJIOTUYECKUNM  psAl, TOMOJIOTH, VIJIEBOAOPOAbI, KUCIOPOIA- U
a30TCO/EpKALME COEAUHEHUs, OWOJOTMYECKH AaKTUBHBIE BEIIECTBA
(yrmeBojibl, KUPHI, O€IKH), MOHOMED, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCAMHEHHS); TEOPUM U 3aKOHBI (TEOpHus
XAMHYECKOTO CTPOEHHSI opraHudeckux BemecTB A.M. Bbyrtiepora),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHHU, (HAKTOIOTHYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, IMOJy4eHUH U Oe30IacHOM
WCIOJB30BAHUN  BAXKHEHIIMX HEOPTraHMYECKHUX U  OPraHUYeCKUuX

BELLECTB B ObITY M IIPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKA

1.3

CdopMupoBaHHOCTh YMEHHI BBIABIATH XapakKTepHbIE MPU3HAKU
MOHATHH,  YCTaHABIMBAaTh  HMX  B3aUMOCBSI3b,  HCIOJBb30BATh
COOTBETCTBYIOIIME TMOHSATHS MPU ONUCAHUM COCTaBa, CTPOCHUS U

MpeBpallieHUil OPraHuYeCKUX COeTUHEHUM

1.4

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIHMKY
JUIL COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) QOopMyll OpraHMYECKHUX BEIIECTB H YpaBHCHUH
XAMHUYECKUX PEAKLUH, U3rOTABINBATh MOJEIIA MOJIEKYJI OPraHUYECKUX
BEILECTB I WUIIOCTPALMU UX XUMHUYECKOTO M IPOCTPAHCTBEHHOIO

CTPOCHUSI




1.5

CdopMHpOBaHHOCT, ~ YMEHUW  YCTAaHABIMBATh NPHHAICKHOCTH
W3YyYCHHBIX OPTraHMYECKUX BEIIECTB MO WX COCTaBY M CTPOCHHUIO K
ompenen€éHHOMY Kiaccy (Tpymme) COeIWHEHUH  (YIJIeBOIOPOIBI,
KUCIIOPOJlT W a30TCOJACpKAIMEe COCTUHEHUsS, BBICOKOMOJICKYIISIPHBIC
COCAMHCHHWS), JaBaTh WM  Ha3BaHUA 10  CHCTEMAaTHYECKOM

Homenknatype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUA ONPCACIATL BUIbI XMMHUYECKOH CBS3HU B

OpPTaHHUYCCKUX COCAUHCHUIX (OI[I/IHapHBIe u KpaTHLIe)

1.6

CdopMHpOBaHHOCT  YMEHHSI TNPUMEHSTH: MOJIOKEHUS  TEOPUHU
CTpoeHusl opraHumyeckux BemecTB A.M. byrnepoBa ans oObscHeHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHMS; 3aKOH

COXpaHCHU MAaCChbl BCUICCTB

VYTIeBOI0POIBI. Kucnopoaconepsxanme 51 a30TCOJIePIKaIE

OpPraHn4CcCKUuC COCANHCHU . BBICOKOMOHCKYJ'IHPHBIG COCIUHCHUA

2.1

CdopMuUpOBaHHOCTh YMEHHUW TPUBOAWTH TPUBUAIBHBIC Ha3BAHUS
OT/ETBHBIX OPTraHWYECKUX BEIIECTB (ITUJIEH, MPOIHIJIECH, alleTUJIEH,
ATUJICHIJIMKONb, TIULEPUH, (eHoN, (opMambaerull, aleTalbIeTu],
MypaBbMHasl KHUCJIOTA, YKCYCHas KHUCJIOTA, OJIEMHOBAs KHUCJOTA,
CTeapuHOBasl KUCIIOTa, TJIOKO3a, (pykTo3a, Kpaxmami, IeJUTi0I03a,

TJIMITAH )

2.2

CdopMHpPOBaHHOCTh YMEHHH XapaKTEpPH30BaTh COCTaB, CTPOCHUE,
¢u3nyueckue M XUMHMYECKHE CBOMCTBA THUIUYHBIX MpeAcTaBUTENEH
pPa3IMYHBIX KIACCOB OpPraHWYECKHX BELIECTB (METaH, 3TaH, 3TUJIEH,
MpomnuiieH, areruieH, OyramueH-1,3, MerunOyraaues-1,3, OeH3o0m,
METaHOJI, 3TaHOJI, 3TUJICHITIMKOJb, INIMLEPUH, (EeHOJ, aneTalbIeru,
MypaBbHHasi M YKCYCHAasl KUCJIOTHI, TJIIOKO3a, Kpaxmall, IeJIiJ03a,

aAMHHOYKCYCHasl KUCJIOTa)
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CdopMHUpOBaHHOCTh YMEHHUSI WJUTIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXIy  TUINMYHBIMM  TNPEACTaBUTENSAMH  PA3IMUYHBIX  KJIAacCOB
OpPraHMYECKUX BEIIECTB YPAaBHEHUSMH COOTBETCTBYIOUIMX XUMHYECKHX

peaxuuii ¢ UCIOJIB30BAHUEM CTPYKTYPHBIX (hopmMyn
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CdopMupoBaHHOCTH YMEHUS XapaKTepHU30BaTh U CTOYHHKH
VITIEBOOPOIHOTO CHIPhs (He(hTh, MPUPOIHBIN Ta3, yrolk), CIIOCOOBI HX

nepepadoTKH M MPAKTHUECKOe TPUMEHEHHE TPOAYKTOB MepepaboTKu

XUMHUSA U )KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh YMCHUH BJIA/IETh CHCTEMOW 3HAHUH 00 OCHOBHBIX

MCTOJAaX HAYYHOI'O IMO3HAHHA, UCIIOJIB3YEMbBIX B XUMHUU IIPHU U3YUICHUU




BEIIECTB M XUMHUYECKUX sBJICHUH (HAOMIOJCHHWE, W3MEpEeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHME), HACII0Ib30BaTh CHCTEMHEIE
XAMUYECKHE 3HAHUSA [UII TIPUHSATHSA pEHICHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyalluAX, CBA3AHHLIX C BEMICCTBAMU W UX IPUMCHCHUEM

3.2

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'IIO,[[8.TB IMpaBujia MOJIB30BAHUA
XUMHUYECKOM nocynoﬁ n J'Ia60paTOpHBIM O60py,Z[OBaHI/IeM, a TarKKe
ImpaBujia O6paI_I_IeHI/IH C BCIICCTBAMU B COOTBCTCTBHH C MHCTPYKUUAMU

110 BBIIIOJTHCHUIO J'IaGOpaTOpHBIX XUMHUYCCKUX OIIBITOB
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CdopMUpOBaHHOCTh YMCHUH TUTAHUPOBATH M BBIMIOJHATH XUMHYCCKUN
SKCIEPUMEHT (TIPEBPAICHUS OPTAHMYECKUX BEIIECTB IPU HArPEBAHUH,
MOJTy9eHUE ITUJICHA M U3YYCHHE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIIUH
OpTaHHUYCCKUX BCIICCTB, JACHATypalus OeJIKOB Ipu Harp€BaHuu,
LOBCTHBIC PCaKIuUn 6GJ'IKOB) B COOTBCTCTBHH C IIpaBUJIaMU TCXHUKHU
0e30I1acHOCTH MpU OOpallleHUW C BELIECTBAMU U JIaDOpPaTOPHBIM
000opyIoBaHUEM; PEICTABIIATD pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH YPAaBHEHUHW COOTBETCTBYIOLIMX

peakuuii u GOPMYIHPOBATH BEIBOIBI HA OCHOBE dTUX PE3YJIbTATOB

3.4

CdopMupoBaHHOCTh YMEHU I MPOBOIUTH BHIYMCIICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA HIIH
MPOJYKTa PEaKIUU [0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO

U3 UCXO/HBIX BEIIECTB WJIU MPOIYKTOB PEAKIINH)

3.5

CdopmupoBaHHOCTH yMEHUN KPUTHYECKU aHaIM3UPOBATh
XUMHUYECKYI0 HH(OpMAIMIo, MOJIy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB

(cpencTBa MaccoBoit nHpopManuK, ceTb IHTEpHET U Apyrue)

3.6

CdhopMHPOBAaHHOCTh YMEHUM COONIOAATh MpPaBUJIa HKOJIOTUUYECKU
1eaecoo0pa3Horo MoBeAeHUs B ObITY M TPYIOBOH JESATEIBbHOCTH B
LEAX COXPAHEHUsS CBOErO 3J0POBbs U OKPYKAWOIIEW HPUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTb BO3JEHCTBMS HA JKUBBIE OpPraHU3MBbI
ONpeaeEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICI MOKa3aTems
I[TIK (mpemenpHO JOOMYCTHUMOM  KOHIIEHTpAllMH), IMOSACHATH Ha
IpUMepax crocoObl YMEHBIIEHUS M MPEAOTBPAIICHHUS UX BPEIHOTO

BOSHCﬁCTBHﬂ Ha OpraHu3M 4€JIOBCKa




11 KJIACC

Kon
NpoBePsIeMOT0
pe3yJbTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe IbHON NMPOrpaMMbl CpeJHEro 001ero 00pa3oBaHust

1

Teoperndeckre OCHOBbI XUMUH

1.1

Brnanenue cucreMoil XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloNe  TOHATHS  (XUMHYECKMH  JJIEMEHT,  aTOM,
3JIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-31EKTPOHHBIE OPOUTATH aTOMOB,
WOH, MOJEKyJa, BAJICHTHOCTb, D3JEKTPOOTPHUIATEIBHOCTh, CTEMEHb
OKHCIICHUS, XUMHUYECKas CBs3b, MOJIb, MOJISIPHAsT Macca, MOJISIPHBII
00BEM, KpUCTAIIMYECKass pEIIETKA, THUIBl XUMUYECKUX peaKiuil
(OKHCIUTETPHO-BOCCTAHOBUTENBHBIE, JK30- W SHIO0TEPMHYECKHUE,
peaKkuy MOHHOTO OOMEHA), pacTBOP, AJIEKTPOIHUTHI, HEINEKTPOIUTHI,
AJEKTPOTUTHUYECKAs TUCCOLMAIUS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHUYECKOH peakiuu, XUMHUYECKOe paBHOBECHE); TEOPUU U
3aKOHBI (TEOpUs SICKTPOIUTHUUYECKON auccounanuu, [lepuoanueckuit
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM S3bIK XUMHH, (PAKTOJIOTUYECKIE CBEJCHUSI O CBOMCTBAX,
COCTaBe, IOJYYCHUHM | O€30MacHOM HCIOJIb30BAHMU BaKHEHIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW JCSITEIbHOCTH

YCJIOBCKaA

1.2

CdopMHUpOBaHHOCTh YMEHUW BBISABIATH XapaKTepHble NpPHU3HAKU U
B3aUMOCBS3b HW3YYCHHBIX IIOHATUM, IPUMEHATb COOTBETCTBYIOLIME
IIOHATHUS IIPU OIMUCAHUU CTPOCHUS M CBOWCTB HEOPTraHUYECKUX
BCILECTB M WX IPEBPALICHUN; BBIABIIATH B3aUMOCBS3b XMMHUUYECKUX
3HAHUU c MIOHSATUSAMHU 51 IIpEACTABICHUSMHU JOPYTUX

CCTCCTBCHHOHAYYHLIX TPEAMCTOB

1.3

Bnanenve OCHOBHBIMM METOJAAaMHM HAYYHOIO IO3HAHUS BELIECTB U
XUMUYECKUX SBJICHUN (HaOntoleHue, Hu3MepeHue, OHKCIEPUMEHT,

MOJIETTUPOBAHHUE)

1.4

CdopMHUpOBaHHOCTh YMEHMI OMNpENENsATh BAJIEHTHOCTh U CTENEHb
OKUCJIEHMUS] XMMHYECKMX OJJIEMEHTOB B COCIMHEHUSAX PazIMYHOIO
cocTaBa, BHJl  XUMHYECKOW  CBs3M  (KOBaJEHTHas, HWOHHAd,
MeTaJlInYecKasi, BOAOPOIHAsl) B COCIMHEHUSX, TUI KPUCTAIIIMYECKON
pPEeLETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJEKyIsIpHas, HOHHasd,

MeTaNTh9ecKast)

1.5

CdopMHUpOBaHHOCTh YMEHHH OMpPENENATh XapaKTep CpPeIbl B BOJHBIX




pacTBOpax HEOPTaHUUYECKUX COCTUHEHUN

1.6

CdopMHUpOBaHHOCTh ~ YMEHHUS  KIacCU(UUUPOBATh  XUMHUYECKUE
peaKuu MO pa3IuyHbIM MpH3HAKaM (YUCITYy U COCTAaBY pearupyrommx
BEIIECTB, TEIUIOBOMY OJ((eKTy peakuuH, H3MEHEHHIO CTeleHen
OKUCJEHMSI  D3JEMEHTOB,  OOpaTUMOCTH  pPEaKIUH,  Yy4acTHUIO

KaTaJnu3aTopa)

1.7

CdopMHUpOBaHHOCT, YMEHHH  COCTAaBJIATH YPAaBHEHUS  pEaKIuid
pa3IMYHBIX THIIOB, TIOJHBIE M COKpAIIEHHBIC YpPaBHEHHS peaKIui
MOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHS, TIPU KOTOPBIX 3T PEAKIIUU UIYT

J10 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKIUH, TOATBEPKIAIONTE
KaQueCTBEHHBI  COCTaB  Pa3IMYHBIX HEOPraHMYECKUX  BEIECTB,
pacro3HaBaTh OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIONME B BOIHBIX

pacTBOpax HCOPraHUYCCKUX BCIUICCTB

1.9

CdopMHUpOBaHHOCTh YMEHUH pacKpbIBaTh CYIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuit IIOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OanaHca dTUX peakui

1.10

CdhopMHpPOBaHHOCTh YMEHUW OOBSICHATH 3aBUCHMOCTh CKOPOCTH

XAMHYECKOW PEAKIIUU OT PA3THIHBIX (AKTOPOB

CdopMUpOBaHHOCT, ~ YMEHHUH  OOBACHATH  XapakTep  CMEIIEHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHUCHMOCTH OT BHELIHETO BO3JEHCTBUS

(mpunuun Jle llarense)

OOmmast U HeopraHUYeCKast XUMUS

2.1

CdopMupoBaHHOCTh YMEHHH pacKpbhIBaTh cMbIcH [lepuoanydeckoro
3aKOHa J.M. MenneneeBa " JIEMOHCTPUPOBATH €ro

CHUCTEMAaTH3UPYIOLIYI0,  OOBACHUTEIBHYIO M  IPOIHOCTHYECKYIO

dyHKIIH

2.2

CdopMHUpOBaHHOCTh YMEHHH XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKMX 3jeMeHTOB 1—4 mnepuonoB Ilepuoanyeckoit
cuctemMbl xumuueckux a3nemeHToB JI.M. MeHaeneeBa, HCIOIb3Ys
HNOHATUA «S-, p-, d-IJEKTPOHHBIE OPOUTAINY», (GHEPIreTUUYECKUE
YPOBHHY»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHSI  CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COECJUHEHUM MO MepuoAaM U Ipyniam

[leprnonnueckoit cucremel XuMuueckux 3j1eMeHToB .M. Menpeneesa
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CdopMHpPOBaHHOCTh YMEHUM XapakTepu30BaTh (OMHCHIBATH) OOIIME
XUMHUYECKIE CBOWCTBA HEOPTaHWUYECKUX BEIIECCTB PA3TMYHBIX KIACCOB,

IMOATBEPKAATh CYHICCTBOBAHUEC TCHETHYECKOM CBA3U MCKOY




HCOPraHN4CCKUMHU BEUICCTBaAMH C IIOMOIIBIO ypaBHeHI/II\/'I

COOTBETCTBYIOIIMX XUMHYECKUX PEaKIINi
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CdopMHUpOBaHHOCTh ~ YMEHUN  yCTaHABJIMBAaTh IPUHAIICKHOCTD
HEOPraHMYECKUX BEILECTB IO MX COCTaBY K OINPENCIEHHOMY Kilaccy
(rpymme) coenMHEHUN (IMPOCThIE BEIIECTBA — METAUIl M HEMETAIIbI,

OKCHObI, OCHOBAaHH S, KMCJIOTHI, an)OTepHme T APOKCUBI, COJ'II/I)

2.5

CdopMHUpPOBaHHOCTh YMEHHH HCIIOJIIB30BAaTh XUMHYECKYI0 CHMBOJHKY
JUIs  CcOCTaBJeHUs (OpMyJ BEIIECTB M YPaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckyto HomeHknatypy (IUPAC) u TpuBuambHbie
Ha3BaHUs OTJENbHBIX HEOPraHMYECKUX BEIECTB (yrapHblid Tas,
VIJIEKUCIIBIN Ta3, aMMMakK, ram€Has W3BECTb, HeEral€Has U3BECTb,

MUTHEBAS COJIA, TUPUT U APYTUE)

2.6

CdopMHPOBaHHOCTh YMEHUM XapakTepu30BaTh (OMHCHIBATH) OOIME
XUMHUYECKHE CBOWCTBA HEOPraHWYECKUX BEIICCTB PA3TMYHBIX KIACCOB,
NOJNTBEP)KAATh  CYIICCTBOBAHHE  TICHETHYECKOW  CBS3U  MEKIY
HEOPTaHMYCCKIUMHU BEIICCTBAMU C NOMOIIBIO  YpaBHEHH I

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CdopMHupOBaHHOCTh YMEHHH MIAHUPOBATH U BBIMOIHITH XMMUYECKU I
DKCIEPUMEHT (Pa3JIO)KEHUE IIEPOKCHAA BOAOPOAA B NPUCYTCTBHH
KaTaJIM3aTopa, OIPEIEICHUE CPENbl PACTBOPOB BELIECTB C IIOMOLIBIO
YHUBEPCAbHOTO HMHAMKATOPA, BIUSHUE pPa3TUYHBIX (HAKTOPOB Ha
CKOPOCTb ~XMMHYECKOW pEaKuu, peakiuu HOHHOro oOMeHa,
KaueCTBEHHbIE peaKklUU Ha cyiab(ar-, KapOOHAT- U XJIIOPUJI-aHUOHBI, HA
KaTUOH aMMOHMS, PEIIEHHE SKCIEPUMEHTAIbHBIX 337ad II0 TeMaM
«Metamib» 1 «Hemertaib») B COOTBETCTBUM C MPABUJIAMH TEXHUKU
0€30MacHOCTH NpU OOpallleHWH C BeIIeCTBAaMH U JIaOOpaTOPHBIM
o0opynoBaHuewm; MIPEACTABIIATh pE3YIIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (oOpMe 3alHuCH YPaBHEHUHW COOTBETCTBYIOLIMX

peaKuHﬁ n (I)OpMyJII/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PE3YJILTATOB

2.8

ChopMUpOBaHHOCTh YMEHHU COONIOAATh TpaBHJIA ITOJL30BAHUS
XAMHYECKOW TOCYI0M W J1abopaTOpHBIM OOOpPYIOBAaHHEM, a TaKKe
npaBuia oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKUIHSIMU

11O BBITIOJTHCHU IO J'Ia60paTOpHBIX XUMHUYECCKHX OIIBITOB

2.9

CdopMupoBaHHOCTb  YMEHHIt XapaKTepru30BaTh XUMHUYECKHE
MPOILIECChl, JeKale B OCHOBE MPOMBIIUIEHHOTO MOJYYeHHUSI CEpHOI
KUCJIOTBI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTH MPEACTaBICHHUN 00
oOIMX HAydyHbIX TMPUHIHUIAX ¢  OKOJOTMYECKUX MpolieMax

XUMHYCCKOTO ITPOU3BOACTBA




XUMUSA U )KU3Hb. PacuéThl

3.1

ChopMUPOBaHHOCTh MPEACTABICHUA O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpaA, POJUM XUMHHU B IO3HAHUU
SABIIGHUM TPUPOAbI, B (OPMUPOBAHUHM MBIIUIEHUS U KyIbTYphI
JUYHOCTH, €€ (QYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOAMMOW JyIs
pelieHusT TPAKTHYEeCKUX 3aa4 U OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM Cpelie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTUYECKU aHaJIU3UPOBaTh
XUMUYECKYI0 HH(OpMAIMI0, TOJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHMKaLMU, ceTh IHTepHET U npyrue)

3.3

CdopMuUpoBaHHOCTh YMEHHH COONIIONIATh MPAaBHJIA DKOJOTHYCCKU
11€71€co00pa3HOro IMOBEAEHUSI B OBITY M TPYIOBOH NESATEIBHOCTH B
LEJISIX COXPaHEHUs CBOETO 3J0POBbS M OKPYKAIOWIECH HPUPOAHON

Cpensl

34

Oco3HaBaTh OMAacHOCTh BO3JCUCTBUS HA JKUBBIE OPTaHU3MBI
onpenenéHHbIX BEUIECTB, MOHMMas cMbici nokazatens [I/IK, noscusTs
Ha MpUMEepax CIocoObl YMEHBINCHHS M MPEJOTBPANICHUS UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHu3M 4CJIOBCKa

3.5

CdopMupoBaHHOCTb YMEHU U MPOBOJIUTH BBIYUCICHHUS  C
UCIIOJIb30BAHMEM TOHSATHS «MaccoBasi JI0Ji1 BEIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIICHHWI Ta30B MpPU XUMHUYECKUX PEAKUIMSIX, MAaccChbl
BEIIIECTBA MJIM 00BEMA Tra30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OIHOTO M3 Y4YacTBYIOUMX B PEAKIUH BEIECTB,
Tena0Boro 3¢deKra peakiuy Ha OCHOBE 3aKOHOB COXpPaHEHHUS MacChl

BEILECTB, NMPEBPAIICHUS U COXPAHEHUS DHEPTUU




INPOBEPAEMBIE DJIEMEHTBI COJAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMbIii 3JI€MEHT CO/Ie PKAHUSA

1

TeopeTnyeckre OCHOBBI OPIraHUYECKOW XUMUU

1.1

[Ipenmer opranuueckoi XuUMHHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJy4EHUU HOBBIX BELIECTB U MaTepuanoB. Teopus CTPOCHHS OPTraHHMYECKUX

coequHeHuit A.M. byrnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

1.2

CrtpykrypHble (OpMyNIbl OpPraHMYECKMX BeEIEeCTB. [ OMOJIOTUs, H30MEpHsL.
XuMuyeckas CBsI3b B OPraHMYECKUX COCIMHEHMAX — OJUHApHBIE M KpaTHbIE

CBA3H. Hpe,[[CTaBJICHI/IC () KJ'IaCCI/I(I)I/II(aI_II/II/I OpPTaHHWYCCKUX BCIICCTB

1.3

Homenknarypa opraHuyeckux coeMHEHHUH (CHCTeMaTH4ecKas) U TPUBHUAIBHBIC

Ha3BaHUS BaXKHCHUIIX HpCI[CTaBI/ITGHeﬁ KIIaCCOB OPTraHHUYCCKHX BCIICCTB

YrieBoaopoasl

2.1

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psAf. MeTaH u 3TaH — mpocTeinme
MPEICTABUTENIA aJIKaHOB: (U3UYECKHE W XUMHUUYECKHE CBOMCTBA (peakiuu

3aMCUICHUA U FOpeHI/IFI), Hax0XJACHHEC B IPUPOAC, MOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: cOCTaB H CTPOCHHC, TOMOJIOTUYECKH I pAaAa. OTHIIEH U IMPOIHJICH —
HpOCTeﬁHMG MNpEACTAaBUTCIIN AJIKCHOB! (bI/ISI/I‘-IeCKI/IC M XHMHUYECKHE CBOMCTBA
(peaKI_II/II/I TMApUPOBAHUSA, TAJIOICHUPOBAHUA, THApATALlUHU, OKUCICHHUSA U

HOHI/IMepI/I3aHI/II/I), ITOJIY4YCHUC U TPUMCHCHUC
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Ankanuensl: OyraaumeH-1,3 u mermnOyraguen-1,3: crpoeHue, BakHeHImMe
XUMHUYECKHE CBOWCTBA (peakuus mojaumepusanuu). [lomydeHne CHHTETHUECKOTO

KaydyyKa M pe3UHBI
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AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUM Psif. ALETHICH —
MpocTeHMi MpeACTaBUTENb AalKUHOB: COCTaB, CTpPOEHUE, (U3HYECKUe U
XMMHYECKHE CBOMCTBA (peaKkiuu I'uIpUPOBAaHUS, FAJIOTEHUPOBAHUS, THApATaLlNH,

TOPEHHUS), TOJTYYEHHE U IPUMEHEHUE

2.5

Apensl. ben3on: coctaB, cTpoeHHe, (QU3MUYECKME U XUMHYECKHE CBOMCTBa
(peakuuy raJloreHUpOBAaHUS U HUTPOBAHUS), MOJydeHUE U TpUuMeHeHue. Tomyou:
COCTaB, CTpO€HHEe, (u3MUeckMe ¥  XUMHUYECKHE CBOWCTBAa (peakuuu
raJlorTeHUPOBAHUSI U HUTPOBAHHUs), IMOJydeHHE U NpUMeHeHue. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckas CBS3b MEXIY YIIEBOAOPOAAMH, NPUHAIISKANMMU K

PAa3JINIHBIM KIIacCaM

2.6

[pupoaHble HCTOYHUKHU YIIIEBOAOPOAOB. [IprpoMHEIif ra3 u MOMyTHEIE HE(TIHBIE




ra3el. Hedre 1 e€ mpoucxoxaenue. CnocoOsl mepepaboTkn He(TH: TTeperoHka,
KPEKUHT (TePMUUYECKUN, KaTaTUTHUUECKUM), muposm3. [IpoaykTel mepepaboTKu
He(TH, UX NMPUMEHEHHE B IPOMBINUIEHHOCTH M B ObITYy. KaMeHHBIH yroms u

MPOAYKTHI €T0 TepepaboTKu

Kucnopoaconepsxanme opraHu4ecKiue COeqUHEHUS

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOCHHE, (PHU3HUYECKUE
U XAMHYECKHE  CBOMCTBa  (peakuMM C  aKTUBHBIMH  METallaMu,
raJOTeHOBOJIOPOJIaMH, TOpEHHUE), TNpUMEHEHHE. BoJopoaHbie CBS3M MEXAy
MOJIEKyllaMi CIUPTOB. JlelicTBME MeTaHOJa M 3TaHOJIa Ha OPraHU3M 4YeJOBEKa.
MHoroaromMusie COUPTHL. DTUICHITIMKOIb U TIIMIEPUH: CTPOCHHE, (DHU3HUYECKUE U
XMMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO WICJIOYHBIMU  METaJIaMu,
KaueCTBEHHAsl peakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHe Ha OpraHusM

YCIO0BCKa. HpI/IMeHeHI/Ie MUOepruHa U STUJIICHTIIMKOJIA

3.2

deHout: CTPOCHHUC  MOJICKYJIbI, (bnsﬂqecme n  XUMHYCCKUC CBOMCTBA.

ToxcuunocTh ¢peHona. Ilpumenenue denona

3.3

Anpaeruapl U KeToHbl. DopManbIeri, aleTaibIerul: cTpoeHue, Gusndeckue u
XUMHYCCKHE CBOMCTBA (peaKIH/II/I OKHUCJICHHUS U BOCCTAHOBJICHHS, KAUYCCTBCHHBIC

peakIum), MoJy4eHHEe U IPUMEHEHUE

3.4

OmHOOCHOBHBIE TIpefieNibHbIe KapOOHOBBIE KHCIOTHI. MypaBbUHAs M YKCycHas
KUCJIOTHI: CTpOEHUE, PU3NUECKIEe U XUMUUYECKHE CBOMCTBA (CBOICTBA, O0IMe Is
Klacca KHUCIOT, peakius dJTepuuKaluu), TMOIydeHue U NpUMEHEHUE.
CreaprHOBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX

KMCIIOT. MBIJIa KaK COJIM BHICIIMX Kap60HOBLIX KHMCJIOT, HX MOIOIIICC ﬂeﬁCTBHe

3.5

CrnoxHble 3¢Upbl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX
s¢upoB. Kupsl. I'maponus xupos. IIpumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYreBonsl: cocTtaB, KiacCH(UKALUs YIIE€BOAOB (MOHO-, AM- M IOJIMCAXapHbI).
I'moko3a — mpocredinmit MOHOcaxapuJl: OCOOEHHOCTH CTPOECHHS MOJIEKYIbI,
¢u3nUeckue U XuMHUUYECKHe CBOWCTBa (B3auMoeiicTBue ¢ ruapokcuaom menu(ll),
OKHCIIEHME aMMMauHbIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBieHue,
Opo’keHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJE, MPUMEHEHUe, OHOoJornyecKas
ponb. @otocuHTe3. DpyKTO3a KaK M30MEP IIIOKO3bl. Kpaxman u memono3a Kak
npupoHbie mnoauMepbl. CTpoeHHe Kpaxmala W Leuirosio3bl. dusnueckue u

XAMHYECKHE CBOMCTBA Kpaxmana (TUIPOJIU3, KaueCTBEHHAs PEaKIUsl C HOJA0M)

A30Tcoz[ep>1<anme OPTaHHUYCCKUEC COCANHCHUA

4.1

AMHMHOKUCIIOTBI Kak aM(OTepHbIe OpraHuyeckue coequHeHus. dusndeckue u

XMMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mpuMmepe miuMnuHa). buonornueckoe




3HAYCHUEC aMWUHOKHCIIOT. HGHTI/II[I)I

4.2

benku kak mnpuUpoOIHBIE BBICOKOMOJIEKYISIpDHBIE coennHeHus. llepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOHCTBA OEJIKOB:

TUAPOJIN3, ACHATypalusl, KAUCCTBCHHBIC PCAKIIUH HaA OcIKu

BbICOKOMONEKYIIApHBIE COETMHEHUS

5.1

OCHOBHBIC TIOHATHS XUMUH BBICOKOMOJICKYJISIPHBIX COCOUHECHUU: MOHOMCD,
OJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHL ITOJIMMEPHU3ALNU, CPCAHASA MOJICKYJISIpHAA
macca. OcCHOBHBIC MCETOJbI CHUHTE3a BBICOKOMOJICKYIISIPHBIX COCIUHECHUN —

nojaumepusanus U MOJUKOHACHCAIUA
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SKCHGPI/IMGHTB.JIBHI)IC MCTOJbl HM3YUYCHHA BCHICCTB U HX npeBpameHHﬁ:
O3HAKOMJICHHE C 06pa3HaMI/I NpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMAcCC,

KaydykoB. [lonmyueHue CHMHTETHMYECKOTO KaydyKa U PE3HHBI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPRAHUSA

Teoperndeckre OCHOBBI XUMUH

1.1

XUMHYECKHH 37eMeHT. AToM. SInpo aroma, M30TONBI. DJIEKTPOHHAsT 000JI0UKA.
DHepreTuyecKue ypoBHH, MOTYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-3JI€MEHTHI.
Oco0eHHOCTH paclpeesieHusl HJIEKTPOHOB 110 OpOUTAISAM B aTOMax 3JIEMEHTOB

MEPBbIX quLIpéX Mnepuoao0B. 3J'IeRTp0HHa${ KOH(I)I/II‘ypaI_II/ISI aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuoanueckas cucremMa XMMHYECKUX 3J1eMeHTOB J[. 1.
MengeneeBa. CBs3p nepuoanueckoro 3akoHa u Ilepmonnueckoit cHCTEMBbI
XAMHUYEeCKHX 1eMeHTOB .M. MeHnneneeBa ¢ COBpEMEHHOW TEOpUEW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUUYECKHX JJIEMEHTOB U
o0Opa3yeMbIX MMH IPOCTBIX M CJIOKHBIX BELIECTB IO IPYyIIaM M IEepHojaM.

3HaueHUE MEPUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKU

1.3

CtpoeHue BemecTBa. XHUMHUYECKash CBs3b. BuAbl XUMHUUYECKOW  CBS3H
(KOBaJICHTHAsl HETOJSIpHAs W TOJIApHAs, HWOHHAs, MeTayuinueckas). VoHBI:
KaTHOHBI M aHMOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKIeNnTOPHBIHN). Bomoponnas cBs3b

1.4

BanentHoCcTb. DniekTpooTpuIaTenbHOCTh. CTENEeHb OKUCIICHUS

1.5

BeHIeCTBa MOJICKYJILIPHOI'O M HEMOJICKYJIIPHOI'O CTPOCHHA. 3aK0oH ITOCTOSIHCTBA
coCTraBa BCHICCTBA. Tuner KPUCTAJTINIMICCKUX peH_IéTOK. 3aBHCHUMOCTHh CBOMCTBA
BCHICCTB OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I. Ilonsrue o JAUCIICPCHBIX

cucreMax. IcTuHHBIE H KOJUIOMAHBIC PACTBOPHI. MaccoBas J0JI1 BCUICCTBA B




pacTBope

1.6

KJIaCCI/I(I)I/IKaI_II/IH HCOPraHUYICCKUX COCIUHEHUM. HOMCHKIIaTypa HCOPraHUYCCKHUX

BCIICCTB

1.7

XAMUYECKass  peakuus. Kiaccuukanmss ~ XUMHYECKUX  peakiuid B
HEOPraHWYECKOM M OpPraHUYeCKOM XMMHU. 3aKOH COXpaHEHMS MAacChl BEILECTB,

3aKOH COXpAaHCHHA U NPCBpPAlICHUA SHECPTUH IMTPU XUMHUUYCCKHUX PCAKIIUAX

1.8

CKopoCTh peakiui, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB

1.9

OOpatuMmble peakiuu. XUMHYECKOe paBHOBecHe. DakTopbl, BIUSAIONME Ha

COCTOsIHME XUMUUecKkoro pasHoBecus. [Ipuanun Jle [latense

1.10

QHGI(TpOJ'II/ITI/I‘{eCKaH AUCCoLalnus. CunbHble U cia0bie SJICKTPOJIUTEIL. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KU CJIas, HeﬁTpaana;I, menaoyHast. Peakiiuy noHHOTO

oOmeHa

1.11

OKHCIUTENBHO-BOCCTAHOBHUTECIIBHEIC pCakunun

HeOpFaHI/I‘{eCKaH XUMU A

2.1

Hewmeramnel. Ilonoxxenne HemeramioB B [lepmoandeckoil cucTeMe XUMHYECKHX
sanemeHToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOCHHs aTOMOB. DU3HYECKHE

CBOICTBAa HEMETAIUIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MPUMEpPE KU CIOPOJa, CEPHI,

docdopa u yrieponaa)

2.2

XUMHYECKHE CBONCTBA BAXHEHIMX HEMETAIJIOB (TaJIOTEHOB, CEphI, a30Ta,
docdopa, yraepoma M KpeMHHS) W HUX  COCNMHEHUH  (OKCHIOB,
KUCJIOPOJCOJCPKAIMX KUCIOT, BOAOPOAHBIX coenuHeHwuil). Ilpumenenue

BaAXXHEHIIIMX HEMETAIJIOB U UX COSTMHEHU U
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Meramibl. [lonoxenne MeramioB B llepuogudeckoll CHCTEME XUMHYECKMX
anemenToB .M. MenneneeBa. OCOOCHHOCTH CTPOEHUS JEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. OOmme ¢usnueckue cBoiictBa MeTawioB. CIUIaBbl METAJLIOB.

DIIEKTPOXUMUYECKUN PsZl HAIIPSHKEHU I METaIoB
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XUMHYECKHE CBOWCTBA BAXXHEHIMX METAJIOB (HATpUM, KM, KaJbIIHM,
MarHui, aJqlOMUHUN, IMHK, XpOM, JK€JIe30, MeIh) W WX coenuHeHuil. OOmme

Croco0bl moydeHus MeTajuioB. [Ipumenenne MeTamioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBs3b HCOPraHNMYCCKUX BCUICCTB, MPUHAICIKAIIMX K PA3JINYHBIM

Ki1acCaM

XUMUS U KU3HD

3.1

Ponp xumMuu B oOecreueHHWH SKOJOTUUYECKOW, HHEPreTHYeCKOM M MHUIIEBOMN
0€30IacHOCTH, Pa3BUTHUU MeAMIUMHBL. [loHATHE 0 HAayYHBIX METOAAX MO3HAHUS

BECIICCTB U XUMHNYCCKUX peaxunﬁ

3.2

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIUIEHHOTO MOJy4eHUS




BOXHEUIIMX BEIIECTB. YEIOBEK B MHUpE BEIIECTB M MaTEPUATIOB: BAKHEHILME
CTPOUTENbHbIE MaTepHalbl, KOHCTPYKUHMOHHBIE MaTepuaibl, KPacku, CTEKIO,
KepaMuKa, MaTepuaibl Uil AJIEKTPOHHUKH, HAHOMAaTepHallbl, OpraHUYECKUE U

MUHEPAJIbHBIC YI0OPCHUS
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Xumus u 3A0POBBC UYCJIOBCKA: IIpaBUJia HCIIOJIB30BAHUA JICKAPCTBCHHBIX
npenapaTroB, IIpaBujia 0E30I1aCHOTO MCIIOJIB30BAHUS npenapaTroB OBITOBOI XUMUH

B IIOBCEIHEBHOM KHU3HU




YYEBHO-METOMMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB W.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemenuer»
* Xumus. 11 knacc. I'abpuensn O.C., OctpoymoB.T"., Cnagkos C.A.

AKHI/IOHepHOe O6H.[€CTBO «31arensCcTBO ((HpOCBeHICHHe»

METOIANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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