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MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeIHEro oO0miero oO0pa3oBaHUS
pa3paborana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 N2 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanum», TpeOOBaHUN K pe3ynbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTeNbHONW MPOrpaMMbl CpeHEro oO0IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHusl
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
Qdenepanvy, peamu3yIOLUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNokeHH «CTpaTterun pa3BuTusi BocnuTaHus B Poccuiickoit
Odenepanun Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot

29.05. 2015 N2 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMUH, K OMPEACICHUIO
oO11ieit crpaTeruu oOy4deHUs, BOCIIUTAHUS U Pa3BUTHS O0yYarOUIUXCSl CPEACTBAMMU
yaeOHoro npeamera «Xumus» 11t 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHble nojoxkeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
collepKaHMs, pPe3yabTaToB OOy4deHHs W TpeOOBaHUW K YPOBHIO IOJTOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o01reo0pazoBaTeIbHON OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM O3TallOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYPHI
YeJI0BeKa, a TAKXKE IKOJOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37]0POBBIO
U TIpUpOJHOMN cpene. Peanmsyercs xumudeckoe oOpa3oBaHHe OOyYaroONIMXcs Ha
YPOBHE CpEIHEro oO0mero oOpa3oBaHHMS CpEJCTBAMU yd4eOHOIro IpeaMera
«XUMUA», CONEPKAHUE U MOCTPOEHHUE KOTOPOro OMpPEAENICHbl B IMPOrpaMMe IIo
XUMHH C YY4ETOM CTIeIM(UKA HAYKH XUMUH, €€ 3HAUCHHsI B TIO3HAHUU TIPUPOJIBI U B
MaTepuagbHON XKU3HU OOIIECTBa, a TAKXKE C YUETOM OOIIUX ILIeJIE W MPUHIIUIIOB,
XapaKTepU3YyIOINX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro  OoOIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHSI KaK AJE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0coOyI0 poJib B
COBPEMEHHOW IUBUIIM3AIMHA, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPHI.



OnHa BHOCUT CBOM BKJIaJ B ()OPMUPOBAHUE PALIMOHATHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IJaHHUE€ IETOCTHOTO TMPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTOpoe (POopMHUpPYeTCs B XUMUM Ha OCHOBE MOHUMAHUS
BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XUMUS CTala
HEOTHEMJIEMOMN YaCThi0 MUPOBOM KYJIbTYpPbhl, HEOOXOJAUMBIM YCJIIOBHEM YCIICITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujaTenbHas, KaKk HaykKa BBICOKMX TEXHOJIOTMM HalpaBiI€HA Ha pEIICHUE
MI00ambHBIX TPOOJIEM YCTOWYMBOIO pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 37J0POBbSI.

B coorBercTBUM ¢ OOMMMH LEISIMH W TOPUHIUIAMH CPEAHEro oOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHD
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JJIS  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTUPOB, YCHEHIHOIO BKJIIOUEHUS B JKU3Hb COLMYMa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBistonuMu  npeamMeTa  «XUMHs»  SIBISIIOTCS  0a30BbIE  KypChl —
«Opranuueckass xumus» u «OOmas W HEOpraHuueckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUS KOTOPBIX SIBISIIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTeMa
3HAHWM MO0 HEOPraHWYECKOW XMMHUH (C BKIIOUEHHUEM 3HAHUM U3 00IIel XUMUU) U
opraHnyecko xumMuu. POpMHUPOBAHUE NAHHON CHUCTEMbI 3HAHWI NPU U3YYEHUU
npenMera O00eCleYyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPHH XUMHHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» copmMupoBaHa B MporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4YeOHOro Marepuania © oO0ycIoBJIeHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HA  ONpPENeNEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYEeCKOW XHMMHHU BEIIECTBA
paccMaTpuBarOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX
COCOMHEHUM, a TaKKe Ha YpPOBHE CTEPECOXMMHUYECKHX M  3JIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuH BemecTB. CBeAeHus 00 H3ydaeMblX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIE€BOJOPOJOB 10 CIOKHBIX OMOJIOrMYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHnyeckod XUMHUM TOJYYarT pPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIBHBIC



MPEJICTABICHUS O XUMUYECKOUN CBSI3U, KIAaCCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON pEeaKIIHH.

[lon HOBBIM yrIOM 3peHHS B TpeaMeTe «XuMHus» 0a30BOT0 YPOBHSA
paccMaTpuBaeTCsl HM3Y4YEHHBII Ha YpPOBHE OCHOBHOrO 0O01Iero oOpa3oBaHUs
TEOPETHUECKUNA MaTepuan W (PaKTOIOTHMYECKHUE CBEICHUS O BEHIECTBaX U
XUMHAYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOyYaromUMCsl TPEAOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHUE
NePUOIUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJOTHYECKUX TMO3UIUH,
ry0Xe TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMA JTOr0 3aKoHA — OT
000011ar0111el 10 00BSACHSIONMIENH U TPOTHO3ZUPYIOIIEH.

Enunas cucreMa 3HaHWI O Ba)KHEWIINX BEIIECTBAaX, UX COCTaBEe, CTPOCHUH,
CBOWMCTBAaX W MPUMEHEHHH, a TaKK€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TPOTEKaHWs JOmoyHsieTcss B Kypcax 10 m 11 xmaccos
DIIEMEHTAMH COJCPXaHMsI, WMEIONUMH KYJIbTYPOJIOTHYCCKHA W TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TIOHMMAaHHIO B3aWMOCBS3M XHUMHUH C
APYTUMU HayKaMH, PAacKphIBAIOT €€ poJb B IMO3HABATEIBHON W IMPAaKTHYECKON
JCSTEFHOCTH YEeJIOBEKa, CIMOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K TIPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUNW XUMUH, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBA3aHHBIX C XUMHEH, KPUTUUYECKH OCMBICIUBATh HH(OpPMAIUIO U
OPUMEHATh €€ HJisi TIOTNOJHEHUsT 3HAHWM, pPEIICeHUs HHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTATBHBIX MCCIEIOBATEIBCKUX 3a/lad. B 1eoM cojpepxanue yueOHOro
npenMera  «XUMUS»  JAaHHOTO  YPOBHS  W3YYEHHS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00y4YaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JJISI TTOHUMAHHUS
¢unocodckux umel, TakKUX Kak: MaTEpPHAIbHOE €IWHCTBO HEOPTaHUYECKOTO H
OpraHMYecKoro MHpa, OOYCIOBJICHHOCTh CBOWCTB BEHIECTB HUX COCTAaBOM H
CTPOCHHMEM, TIO3HABAEMOCTh NPUPOJAHBIX SBICHUM MyTEM OKCIEPUMEHTa U
pEelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (aKTaMU U  TEOPETUUCCKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUU 3KOJOTHYECKHUX MpoOliem, a
TaKXke MpolseM cOepekeHUs! FIHEPreTUIECKUX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX
TE€XHOJOTUH U MaTEPUAJIOB.

B nmnmane pemenus 3amad  BOCTIMTAHUS, Pa3BUTHS W COIHAM3AINH
O0y4aroUuIuxcs MPHUHATHIE MPOTPaMMON IO XMMHUU TOAXOAbI K OMpPEIEICHUIO
COJAEpKaHUSI M TOCTPOCHUS TpeAMeTa MpeaycMaTpuBaloT (popMHpoBaHHE
YHUBEPCAITBHBIX YUCOHBIX TCUCTBHUI, HIMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3THUHBIX
BUJIOB JICATEILHOCTH: pEHICHUS TpoOJieM, TMOWCKa, aHaim3a W 00pabOTKU



uH(popMaIMi, HEOOXOAMMBIX JJsi NPUOOPETEHHUS ONbITa NPAKTUYECKON U
UCCJIEeI0BATEIbCKON JIEATEIbHOCTH, 3aHUMAIOIIEl Ba)KHOE MECTO B TMO3HAHUU
XAMHH.

B npaktuke mnpenojaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOI'O OOILIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeTHEr0 00I1ero oOpa3oBaHusl, MPHU ONPEIEICHUN
CoJlepKaTeJIbHOM XapaKTepUCTUKHU LEeJel HU3y4eHHs TMpeaMeTa HalpaBlIeHUEM
MEePBOCTENICHHOW 3HAYUMOCTU TPAAMIIMOHHO NPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JESTENbHOCTU YeJIOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOJIMYECKON TOYKH 3PEHHs] TaKOM MOJAXOJ K ONpPENENCHUIO LeJed U3ydeHUs
IpeMeTa SBJISAETCS BIOJHE ONPABIaHHbIM.

CornacHo JaHHOW TOYKE 3pEHHs TJIABHBIMHU LEISIMU H3y4YEHUS MpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

- (OopMHpOBaHHME CHCTEMBl XUMHUYECKHMX 3HAHUH KaKk  BaKHEUIIEH
COCTaBIIAIONIEH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOPOW
JeXaT KIIOYeBble TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOGHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHnIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

-+ (opmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEakluid, HEOOXOMUMBIX IS MPHOOpEeTeHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHYECKUX SIBJICHUMH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUIECKOM U MOBCETHEBHOMN KU3HU;

pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTHU, CBA3AHHBIX C HAOIIOJICHUEM H
OOBSCHEHHEM XHMHMYECKOTO DJKCIEPUMEHTAa, COOJIIOJICHUEM TIPaBHII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsny c atum, coaepskaTesbHas XapaKTepUCTHKa IieJiel U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoBanusa. CeroaHs B
OpernojaBaHUd  XUMUM B Oojbllell  cTemeHH  OTAaércs  MPEeANnoYTEeHUe
NPAKTUYECKON KOMIIOHEHTE COJep)KaHHUs OOydeHus, OpPHEHTHPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHONM OpraHu3aliy, BIaJCHOIIEro He
HAa0OpOM 3HAHWW, a (PYHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIocob0amMu U
YMEHHUSMH aKTUBHOTO IMOJIYYE€HHUS 3HAHUN U MPUMEHEHHs UX B peajbHON >KU3HU
JUI peIIeHUs] MPAKTUYECKUX 3a/1a4.



B cBs3u ¢ 9TUM Tmpu M3ydyeHHHM TpeAMeTa «XHUMUS» JIOMUHHUPYIOIIEE
3Ha4YeHUE MPUOOPETAIOT TaKKUE IEJIH U 3a]]a4M, KaK:

azanTanys oO0ydyaroIMXcsl K YCIOBUSM JHUHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMupoBaHue  HMHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHUIO TPAaMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIMUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOydYarolmUXCA  KJIIOYEBBIX HABBIKOB  (KIHOUEBBIX
KOMIIETCHIIMI), HUMEIONIMX YHUBEPCAIbHOE 3HAUYCHUE [JIs1 Pa3IUYHBIX BHUOB
JESATENbHOCTU: PELlIeHUs Mpo0seM, MOUCKa, aHaiu3a U 00paboTKH HH(OpMaIuH,
HEOOXOAUMBIX JJIsi TPHOOPETEHUs ONbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XHMHUHU, a TaKXKe JUIsI OIEHKH C TO3UIUH
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYECKUX
IIPOIIECCOB HA OPTraHU3M YeJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YyJaIOIMUXCS: CTOCOOHOCTH CaMOCTOSITEILHO TTPUOOPETaTh HOBHIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHH C )KMU3HCHHBIMH MOTPEOHOCTSIMU, UCTIONB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIONCKA M aHajln3a y4eOHOU U
HAyYHO-TIOMYJISIPHOW HHGOPMAIIUA XUMHUUECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 0OYUYAIOIIUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOTI0aTEeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, NMPU IJIAHUPOBAHUM M TPOBEACHUU XHUMHUUYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHWE Yy OOydJammmxcs yOeKIEHHOCTH B TYMaHHUCTHYECKOM
HAIIPaBJIEHHOCTH XUMHUH, €€ Ba)XHOH pOJU B PEIICHHH TJI00AIBHBIX MPOOIeM
paIMoOHAIBLHOTO TIPHUPOOTIONB30BaHMSI, TTOMIOJIHEHUS SHEPTETUICCKUX PECYPCOB H
COXpaHEHHUS] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepeHOTro
OTHOIICHHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWW IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIlUsSX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

B yuebnoM mnane cpemHero oOmiero oOpa3oBaHUsA MpeaMeT «XHUMUS»
06a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-Hay4YHBIC
MPEIMETBD».

OO6m1ee uncio 9acoB, OTBEAEHHBIX JIJIS U3YUCHUS XUMUH, HA 0230BOM YpOBHE
cpeaHero obuiero oopaszoBanus, coctabiseT 68 ydacos: B 10 kmacce — 34 yaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[IpenmeT opraHM4ecKol XUMUU: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyYCHUU HOBBIX BELIECTB U MaTepUAIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenunenuii A. M. Bytneposa, e€ ocHOBHBIE MOJ0KeHUA. CTpyKTypHbIE (OPMYITbI
OpraHMYecKuX BeliecTB. [omosorus, wu3omepus. XHUMUYECKas CBiI3b B
OPraHMYEeCKUX COCAUHECHUSIX — OJJMHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudukaluu OpraHMYecKux BeriecTB. HomeHkmaTypa
OpraHWYeCKUX COCAMHEHUN (CHCTeMaTHuecKas) W TpUBHAJIbHBIC Ha3BaHUS
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHMS BEIIECTB U HUX MPEBPAILCHUM:
O3HAaKOMJIEHHE C O00pa3laMyd OpPraHMYeCKHX BEIIEeCTB M MaTepuaJiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHWE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCaHUE AEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIECHUIO OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (1iaBjieHrue, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHMYECKMU psja. MeraH W 3TaH —
NPOCTEHIIINE TPEJACTABUTENN alKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMenieHuss W TOpPEHHUs), HAXOXKACHUE B MPUPOAE, IMOJYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAl. DTUIEH U NPONUIEH —
MPOCTEUIITNE TPEICTABUTEIN AQJIKCHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpaTallMM, OKHUCICHHUS H
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 um merunOyramueH-1,3: cTpoeHHe, BaKHEUITHE
XUMUYECKHE CBOMCTBA (peakuus noiumepusanuu). [lonyuyeHre CHHTETHUYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOCHUS, TOMOJIOTHUECKUH psll. ALIETUICH
— TMPOCTEHUIINK TPEICTABUTETh AalKWHOB: COCTaB, CTPOCHHE, (U3MYECKHE U



XUMHAYECKHUE CBOMCTBA (PEaKklMu THAPUPOBAHUS, TaJOTCHUPOBAHMS, THIPATAIIUH,
TOpPEeHHs ), IOJTyYeHHE U TPUMEHEHHE.

Apensbl. beHson: cocraB, cTpoeHue, (pU3MUECKHE U XMMHUYECKHE CBOMICTBA
(peakiuyu raJOTeHWPOBAHUSA M HUTPOBAHUS), TIOJYYCHHE W MpHUMEHeHue. 10.1yon:
cocmas, cmpoeHue,  Qusuyeckue U  XUMUYecKue  ceolicmea  (peakyuu
2ANI02EHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumeHneHue. TOKCUYHOCTH
apeHOB. ['eHeTHueckas CBs3b MEXIY YIJIEBOJOPOAAMH, NPUHAAICKAIMUMU K
Pa3INYHBIM KJIACCAM.

[IpuponHbIE WCTOYHHMKH YTIIEBOAOPOMAOB. IlpMpoaHBI Ta3 W TMOMYyTHBIC
HedTsaHble ra3bl. HedThs u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HeTH:
NeperoHka, KpPEKUHT (TEPMHUYECKUN, KaTaATUTHYECKUi), muponu3. lIpomykTel
nepepaboTku HEePTH, UX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIH
yroJib ¥ TIPOYKTHI €T0 MepepadOTKH.

OKCIIepUMEHTAIbHBIE METOABl HM3YYCHHS BEIIECTB W WX TPEBpallCHUN:
O3HaKOMJIGHHE C oOpaslamMH IJIacTMAcC, KaydyKOB M PpE3WHBI, KOJUICKIIUU
«Hedts» u  «Yromb», MOJENUpOBaHHE  MOJEKYJ]T  YIJIEBOJOPOIOB U
raJIOreHONPOU3BOIHBIX, MTPOBECHNE MPAKTHYECKON PaboThI: MONyYCHHE dTUIICHA
Y U3Y4YEHHUE €TO CBOWCTB.

Pacuérnple 3amayn.

Beruuciienuss 1o ypaBHEHHIO XUMHYECKOH peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKLUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIUN).

Kuciopojaconep:kanue opranHu4ecKue coeHHeHUst

[lpenenpHble ONHOATOMHBIE CHUPTHL. METaHON © STaHON: CTPOCHHE,

duznueckre MW XUMHYECKHE CBOWCTBA (PEaKIMU C AaKTUBHBIMH METaJUIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHE), NpHUMEHEHHUE. BoaopoJaHbIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeliCcTBME METAaHOJA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroatoMHbl€  COUPTHI. DTUJICHIJIMKOIb W  [JIMIEPUH: CTPOCHHE,
duznueckre W XUMHUYECKHE CBOWMCTBA (B3aUMOJICHCTBHME CO MICIOYHBIMU
MeTaJlJlaM{, KayeCTBEHHAsl peaklvsi Ha MHOroaTOMHbIe cnupThl). [lelicTBue Ha
Opra’usM 4enoBeka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

@deHoN: CTPOCHHME MOJEKYJIbl, (PU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denona.

Anpneruapl U kemouwvl. DPOpManpIeTHll, aleTalbICru]: CTPOECHHUE,
duznueckre U XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBIICHWSI,
KaueCTBEHHBIE PEAKIINH ), OTyYCHUE U TPUMEHEHHE.



OOHOOCHOBHBIE TMpefeNbHbIE KapOOHOBBIE KUCIOTBL. MypaBbUHAs H
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOmue /Uil Kjaacca KUCIOT, peakuus 3TepuuKalim), MoIyYeHUEe U MPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAas KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICHIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE IEHCTBHE.

CnoxxHble 3(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uaponus
coHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBonel: cocraB, KilacCUpUKaUMs ~ yriaeBoAoB  (MOHO-, JH- U
nojucaxapujibl). ['moko3a — npocTeinii MoHOCaxapui: 0COOEHHOCTH CTPOECHUS
MOJIEKYJIbl, (U3MYECKHME U XUMUYECKHE CBOMCTBAa (B3aMMOJEUCTBHE C
ruapokcuom Meau(ll), oxuciaenme amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXXJEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poisib. @orocunre3. PpykTo3a Kak H30MEP TITIOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbl. CTpoeHHE Kpaxmana U
HeJuTtoNio3bl.  PU3MYeCKHe W XMMHUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIIMs C HOJOM).

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS] BEUIECTB W MX IPEBpALICHUN:
npoBe/ieHre, HaOJNI0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHCIEHUE STaHOja
okcugoMm Menu(ll)), MHOroaTroMHBIX CHOUPTOB (B3aUMOJEWUCTBHE TJIUIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) um ruapokcuaom wmemau(Il), B3ammomeilcTBHE Kpaxmalia C HOJIOM),
IIPOBEICHUE TTPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurnle 3a1aun.

Boruncienuss 1mo ypaBHEHHIO XHMHUUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJAYKTa PEAaKIMH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEUIECTB WU MPOJTYKTOB PEAKIIUH).

A3oTcoaepKanue OpraHudeCcKue COeJUHEHHUS.

AMUHOKHCIIOTHI KaKk amM(oTepHble OpraHnyeckue coeauHeHus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe INIMIMHA). buonormueckoe
3HaYE€HUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUPOJHBIE BBICOKOMOJIEKYJApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAST U TpETUYHas CTPYyKTypa OeiakoB. XUMHYECKHE CBOWCTBa OEIKOB:
TUJIPOJIN3, I€HATypalllsl, KaUeCTBEHHbIE PEAKIINH Ha OENIKH.



OKCHEPUMEHTAILHBIE METOIbl HW3YYCHHsI BEIIECTB W WX MPEBPAICHUIA:
HAOJFOICHUE U OTHCAHKE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATYpAIus OCIKOB MIPU
HarpeBaHWH, IBETHBIC PEAKITUN OCIIKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCAMHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3AIUH, CPESIHSS MOJICKYIIIpHAS
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIMHCHUA —
MIOJIMMEPHU3ALINS U TTOJTHMKOHCHCAITHS.

OKCHEPUMEHTAILHBIE METOABl HW3YYCHHS BCIIECTB W WX IPEBPAIICHUI:
O3HAKOMJICHHE C o0pa3liaMy MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanust MeXIpPEeIMETHBIX CBS3€H MPU U3YYCHUH OPTaHUYCCKOW XMMHUU B
10 kiacce OCYIIECTBIICTCS YEpe3 HCIOJBb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX MOHSATHH, TaK W TOHATHH, ABJSIONIUXCS CHUCTEMHBIMHU JUISI OTICITBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Ime ecTeCTBEHHO-HAYUYHBIC ITOHATHUS: SBJICHUE, HAyYHBIH (pakT, rumoTesa,
3aKOH, TEOpHsI, aHaIN3, CUHTE3, KJIacCU(HKAIWs, MePHOJIUIHOCTh, HAOIIOICHNE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJISITMPOBAHHE.

dwuszuka: wmarepus, OHEprus, Macca, aroM, OJJIEKTPOH, MOJICKYIa,
DHEPreTHYECKUH YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOe COCTOSHUE
BeIIeCcTBa, (GU3MUSCKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPCHUS.

buonorus: kierka, opranm3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocHHTE3, OMOJIOTMYECKH aKTHUBHBIE BellecTBa (O€IKHU, YIIEBOJbI, JKUPHI,
dbepMeHTHI).

['eorpadus: MUHEpaIbI, TOPHBIC MOPOJBI, TIOJE3HBIC UCKOIAEMbIC, TOILINBO,
pecypchl.

TexHomorusi: MUIEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMSI,
MOIOIINE CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUUYECKHE MpEenaparsl, MaTEPHAIIbl U3
MCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMUU



XAMUYECKHA dneMeHT. AToMm. Snapo artoma, H30TONBI. DJIEKTPOHHAA
000J04Ka. DHEPreTUYecKre yPOBHU, MOMYPOBHHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpellesIieHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aroMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOH(DUTypaLHsi aTOMOB.

ITepnonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUYECKUX DIJIEMEHTOB
1. . MenneneeBa. CBsi3b NMEpUOANYECKOrO 3aKOHA U llepnonndeckoi cUCTEMBI
XxuMu4deckux ieMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOU TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTM W3MEHEHHUS CBOMCTB XHMHYECKHX DJEMEHTOB U
o0pa3zyeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TPYINaM M MepHOaM.
3Ha4YEeHUE NEPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenune BemiecTBa. XUMHUUYECKass CBS3b. BHIBI XUMHYECKOW CBA3U
(KoBaJICHTHAsI HEMOJSPHAs W TOJSpHAsl, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJIGHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBII M JOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BaleHTHOCTh. NEKTPOOTPHUIATENBHOCTS.
Crenenp okucneHus. IoOHbI: KATUOHBI U aHUOHBI.

BemectBa  MOJEKYJIIpHOIO M HEMOJIEKYJSIPHOTO  CTPOECHUSA.  3aKOH
IOCTOSIHCTBA COCTaBa BEUIECTBA. UMbl KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTAJLINYECKON PELIETKHU.

[TonaTe 0 nucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
Maccosast 10151 BellecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenxkiatypa
HEOpPraHWYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas  peaknmsa.  Kimaccudukanuss  XMMHUYECKHMX — peaknuil B
HEOPraHMYeCKON M OpPraHUYeCKOW XUMHH. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIUX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3au4HbIX (hakTopoB. OOpaTHUMbIE
peakiuu. XuMH4YECKoe paBHOBecue. DaKTOpbl, BIMSIOIHAE HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [latense.

Onektponutnyeckas aucconuanus. CuiibHbIE U ciaa0bie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KMCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEpPUMEHTAJIbHBIE METOAbl HW3YYEHHsI BEIIECTB M HX IPEBpAICHUI:
neMoHcTpars Taomui «Ilepuoandeckas cucrema XuMudeckux saementoB 1. U.
MenpeneeBay, U3ydeHUE MOJENIEH KPUCTAIMYECKUX PELIETOK, HAOIIOACHUE U
OINKCAaHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3iokKeHHe MePOKCUIa



BOJIOPO/ia B MPUCYTCTBUU KaTAIN3aTOPa, ONMPEACICHHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAJBHOIO HWHAUKATOPA, pEaKUWd HOHHOrO OOMEHa),
MPOBEJICHNE MPAKTUUECKON paboThl «BiausHue pa3iuyHbIX (PAKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuértnblie 3a1aun.

Pacy€rel 1no ypaBHEHMSAM XMMHYECKMX pEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACU€Thl C HMCIOJB30BAHUEM IOHATHUS «MacCOBasd
JIOJISI BEIIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemetaiuioB B llepuoauyeckon  cucreme
xumudeckux snemeHtoB JI. M. MenpaeneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUST HEMETAIOB (Ha MpuUMepe
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXHEWUIIMX HEMETAIJIOB (TAJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmepomga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUT ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIOB U UX COCAUHECHUH.

Metamibl. [lonoxxkenue meramnoB B llepuoguueckoil cucteMe XMMHYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIO0UEK
aToMoB MeTtauioB. O0mme ¢usndeckue cpoiicTBa MeTaiioB. CIiiaBel METaJIJIOB.
DIIEKTPOXUMUUYECKUMN psii HAPSHKEHUM METaJJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJUIOB (HATPHM, KaJIMM, KaJIbIIHM,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl ToydeHUsT MeTauioB. IIpuMeHeHre MeTalloB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl H3YYCHMS BEIIECTB M HX IPEBPAILCHUN:
M3yYeHHE KOJUICKIMU «MeTauibl U CIUIaBbI», OOpa3I0OB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJEHWE W OIMCAHHE JEeMOHCTPAIIMOHHBIX U
Ja00PAaTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJIA ATIOMHHHUS C PACTBOPAMH
KHUCJIOT | IIEJI0Y€eH, KaueCTBEHHBIE PEAaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuértnblie 3amaun.

Pacuérel mMaccel BemecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM OOBEMY OJHOTO M3 YYaCTBYIONIMX B PEAKIMH BEIICCTB,
pacuéthl Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OJHO
W3 BEIIECTB UMEET MPUMECH.

XHUMHA M )KM3Hb



Ponp xumMum B oOecrieueHUM IKOJOTHYECKOM, YHEPreTUUeCKOW U MHUILEeBOM
0€30MacCHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHIUIAX TPOMBIILIEHHOTO
MOJIYYECHUS BXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATECPUATOB: BAXKHEUIIUE CTPOUTEIBLHBIE
MaTepruayibl, KOHCTPYKUHMOHHBIE MATEPUANIBI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs BJEKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKUE U MUHEpPAJIbHbIC
yI00peHus.

XuUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: MPABWIIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia O€30MaCHOT0 UCIIOJIb30BaHMS TIpenapaToB OBITOBOM XUMHH B
ITOBCEJTHEBHOM KU3HU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBSI3€H MpU  M3yYeHWH  oOmed
HEeOpraHmyeckoi xumuu B 11 krmacce oCyIlecTBISECTCS Yepe3 MCIOIb30BAaHUE Kak
OOIIMX ECTECTBEHHO-HAYYHBIX TOHITHUH, TaK W TIOHATUN, SBIISIFOLTUAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBbIE MOHSATHS: HAy4YHBIM (PakT, TUmoTes3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalUsi, TMEePUOJIUYHOCTh, HAOII0EHNE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepusi, SJHEPrus, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJHEPIreTUUYECKUIN YPOBEHbB, BEILECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (PU3NYECKUE BEIMYMHBI U CAUHHIIBI MX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHu3M, DJKocHcTeMma, Owuocdepa, Makpo- u
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TIOJIE3HBIE HUCKOMAaeMble, TOILINBO,
pecypchl.

TexHonorusi: XMMHU4YECKasi NMPOMBIIIIEHHOCTh, METAJUTYPIUsi, TPOU3BOACTBO
CTPOUTENBHBIX MATEPUAIIOB, CEJIBCKOXO3SMCTBEHHOE ITPOM3BOACTBO, NUIIEBAs
MIPOMBIIINICHHOCTh,  (papMaimeBTHYeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPENnaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEpUAIIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS [TPOI'PAMMEBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOCHHUS
oOydJarolmuMuCs TporpaMM CpeaHero ooOimero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeIMETHbIM H TpeAMETHhIM). HaydHo-MeTonuueckoil OCHOBOUM  Jis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESITEIBLHOCTHBIM TMOJXO0JIOM B CTPYKTypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHUS INpeaMeTra «XUMHUs» Ha YpPOBHE CPEIHEr0
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOITUMHCS POCCUUCKOM TPaXKTAHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEINICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHHUM JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIUMU IEIOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYphl U CIOCOOHOCTH CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4Y€OHOW ¥ BOCIHUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIAMH  TOBEJEHHUSA,  CIOCOOCTBYIONIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS TMpeaMeTra «XHMHUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON H TMPAKTHYECKOW EATEeIHbHOCTH
0oOy4JarommXcs M0 peaqu3aiuy MPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;



MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBUJaX MEKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX W MMO3HABATEIbHBIX 3aJ1ay, BHIMIOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUOB YU€OHOU IEITEIILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPYECTBA B OOJIACTM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUTMTEIBHBIX ~ HAOJIOJCHUN, KPOMOTIMBBIX  JIKCIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa M TI03HABATEJIbHBIX MOTHBOB B TIOJYYCHHUU U TOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHUKEHUSIX COBPEMEHHON OTEUEeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IIOBEACHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaAIlMH, CBA3AHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U NPUHAMAaTh OCO3HAHHBIEC PELICHHS, OPUEHTUPYACh HA MOPAJIIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IMOBEJACHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IOCIEACTBUUA 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTEW 370pOBOTO W 0e30MacHOro obpasza IKHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOmoieHusi TpaBui 0€30MacHOr0 OOpalleHusi ¢ BEHIECTBAMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHUSI UEHHOCTU TMPaBUI HUHIAUBUAYAIBHOTO M  KOJUJIEKTHBHOI'O
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHUATHS BPEAHBIX MPUBBIUCK (YMOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrUX BHJAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUU NPAKTUUYECKUX 3aaad
COIMaIbHOM HANPaBIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeCca K MPAKTUYECKOMY U3YyUYECHHIO MPodeccuil pa3IuyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYNY, JIOJSAM TPyJAa U pe3ysibTaTaM TPYI0BOU JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIBHON TpPaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccun M peaausaluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0TrN4YeCKOro BOCTIUTAHMS:

9KOJIOTUUECKH IIeJI€CO00Pa3HOr0 OTHOIIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJI0O0ATBHOTO XapakTepa JKOJOTHYECKUX TPOoOJeM, BIIMSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTIDKEHUH XUMHH  JUIS
peuIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JIEUCTBUN, MPUHOCSALIUMX BpEd  OKpYyKarolleu
NPUPOJHON cpefie, YMEHHsS] TPOrHO3UPOBATH HEOJIArONPHUSTHBIE 3KOJIOTHMUECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOrO 3KOJIOIMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCSI UMH B TO3HABATEIbHOW, KOMMYHUKATUBHOW WU COLMAIIBHOM
NPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTHUBOCTOATH HICOJIOTHH
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAHHUS CHenM)UKM XUMUUM KaKk HayKd, OCO3HaHHS €€ poilu B
dbopMHUpOBaHUN PANMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM IEJIOCTHOTO
MpEACTaBICHUS 00 OKpYXKAIOLEM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;



yOexxa€HHOCTH B 0COOOM  3HAUMMOCTH XUMHUU JJIi  COBPEMEHHOM
LMUBUIM3ALAU: B €€ TI'YMAaHUCTUYECKOM HAIPAaBICHHOCTH U BaXHOW pOJIM B
CO371aHUM HOBOM 0a3bl MaTepuaIbHOU KYJIbTYphI, pEHIEHUH II00aJbHBIX IpobiieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CHIPHEBOW, DHEPrEeTUUYECKOM, NUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIMHBI, 0OECIEUECHUU YCIOBUMI
YCIEIIHOTO TpyJa U SKOJOTMYECKM KOMMOPTHOW JKU3HU KaXKIOro YjeHa
o0I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJ0B
NO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJb30BATh
noJlydaeMble 3HaHUS JUJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXAIOLEero Mupa u
OPOUCXOAIIMX B HEM U3MEHEHUN, YMEHUS JieJaTh 000OCHOBAaHHBIC 3aKIJIIOUECHUS Ha
OCHOBE HayuyHbIX (DaKTOB W MMEIOUIMXCS JAHHBIX C LEJIbI0 MOJYy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus NpoodJieM B peajbHbIX KU3HEHHBIX CUTYAILUSX;

UHTEpeca K [O3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIbHOCTH,

FOTOBHOCTM M CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJla B pa3ilu4HbIX cepax NpodeccuoHaIbHON

JEeSATENBHOCTH.
METAIPEJMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHbIE pe3yNIbTaThl OCBOCHUS y4eOHOTO mpeaMeTa «XUMUs» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYUMbIe 1 (HOPMHPOBAHHS  MHUPOBO33PEHUS  OOyYaIOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIIUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENUPUKY METOIO0B TO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SBICHUE,
mpoliece, cucTeMa, Hay4dHbId (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIIOCHUE, H3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEPCAJIbHBIE Y4eOHbIE NelcTBUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,
PETYISITUBHEIE), o0ecreynBaroIne dbopmupoBaHue (G yHKIIMOHATEHON
TPaMOTHOCTH U COITUATBHOM KOMITETCHITHH 00y4YatOInXCs;



CIIOCOOHOCTH o0yyJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUSI M YHUBEpPCAJIbHbIE yueOHBbIE
JNEUCTBU B ITI03HABATEIILHOU U COLIUATILHON IIPAKTUKE.

MertanpenMeTHble pe3yiabTaThl OTpa)XalrOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEJILHBIMH, KOMMYHUKATUBHBIMH UM  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBJaaaeHue YHHUBepPCATbHBIMH yueOHbIMH MO3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYJNHpPOBaTH W aKTyalU3UPOBaTh  MpoOJIeMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OTIPENIENATh 1IeNIM JCSATEIbHOCTH, 3ajaBas MapaMmeTpbl U KPUTEPUH HX
JOCTH)KEHUS, COOTHOCHTh PE3YJIbTaThl ICSITEIHBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh TMPH OCBOCHHM 3HAHUKM MPHUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIICJISITh XapaKTEPHBIC MPU3HAKKU TMOHATHH M YCTaHABIMBATh WX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOUINE MTOHSATUS JIJI1 OOBSICHEHUS OTACIBHBIX (DAaKTOB U
SIBJICHUM;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU JJIs KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIHIA;

yCTaHABIUBATh MPUUYUHHO-CJICACTBEHHBIC CBSI3M MEXIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYX ICHHUS (MHIYKTUBHBIC, JI€NYKTHUBHBIE, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHS B paccMaTpHUBAECMbIX
SIBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOIB3YEMbIE B XUMUM CHMBOJIUYECKHUE
(3HaKOBBIC) MOJIECIIH, MPEOOPA30BHIBATH MOICIBHBIC TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHUMHYCCKON
peaKkiui — TPU PELICHUU Y4eOHBIX IMO3HABATEIbHBIX W IPAKTUUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJEIbHbBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4aE€MbIX BEIIECCTB U XUMUUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAaMHM METOJ0B HAyYHOTO TO3HAHUS BEHIECTB U XUMUUYECKHUX
pEeaKUunii;

(bopMyITHPOBATH MM M 33/1a9X MCCIICTOBAHUS, UCIIOIb30BaTh ITOCTABICHHBIC
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KadeCTBE WHCTPYMCHTA



MO3HAHUS W OCHOBBI JJIT (POPMHUPOBAHMSI THIIOTE3HI 1O MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHWS W IPOBEICHHUS
YUYEHUUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
mporecca, CaMOCTOSTEIBHO IIPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupOBaTh
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJbTaTOB MCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpHOOPEeTaTh OMBIT YYEHWYCCKOH WCCIICAOBATECILCKOW W MPOCKTHOM
JESATEIBHOCTH, TPOSBISITE CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOWCKY METOJOB PCIICHHWS] TNPAKTUYCCKUX 3a7a4, NPUMCHCHHIO Pa3IMYHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nuHpopMaumeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpMaNuK (HAy4HO-
NOMyJISIPHAST JIUTEpaTypa XHMHYECKOTO COJCP)KaHUS, CIPaBOYHBIC IIOCOOUS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh MH(DOPMAIUIO Pa3IMYHBIX BHIOB U (OpM
IpeJICTaBIICHUS, KPUTHUYCCKU OIICHWBATh ed JIOCTOBEPHOCTD U
HENIPOTUBOPECUYHBOCTb;

(dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3NUYHbIE METOJbI MPU TIOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBINOJTHEHUS YYEOHBIX 3a1ay
OnpeNeIEHHOrO TUIIA;

npUOOpEeTaTh OMNBIT HCIOIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYI0  (OpPMY  MPEACTABICHUS
uHopManuu (CXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $A3BIK B KadeCTBE CpEACTBAa Tpu paboTe C
XUMHYECKOW HWHGPOpMalMe: MPUMEHSITh MEXIpeaAMeTHble ((usudeckue u
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W MpPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajieHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOI TeMbl B XOJI€ JAHANIOTa W/Uiu
JUCKYCCHH,  BBICKAa3bIBaTh  HJeH, (OPMYIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3YJIbTaTOB ITO3HABATEIHHON EATEITbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MIJIM COBMECTHO CO CBEPCTHHKAMH MPHU BHITIOJHEHUH
XAMHYECKOTO JKCIIEPUMEHTA, MPAKTUIECKONW pabOThl TIO MCCICIOBAHUIO CBOWCTB



M3y4YaeMbIX BELIECTB, pealu3aluu y4eOHOTo MpoekTa U (OpMYIUPOBATH BHIBOJIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS NO3ULHAU B
X0J1e 00CYXJIeHUSI 1 0OMEHa MHEHUSIMH.

OBjaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH AeHCTBUSIMU:

CaMOCTOSTEIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIIBHYIO
NEATENIbHOCTh, Olpenessis €€ Leld U 3aJadyd, KOHTPOJIHUpOBATH U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh MpeIjaraéMblid ajiroput™m JACHCTBUHA MpH
BBIMOJTHEHUM Y4eOHBIX M UCCIENOBAaTENbCKUX 3a/ady, BbIOMpaTh Haubosee
3G (exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TMOJyYEeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKLHUAX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTA HAa OCHOBE CaMOAHAJIN3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckass XUMHUSI»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHONW KapTUHBl MHpPA, POJM XMMHU B I[IO3HAHUMU SIBICHUU
npupoabl, B  (HOPMUPOBAHMHM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM JJI pelIeHUs TPAKTUIECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHWUM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUW DIIEMEHT, aTOM, OJJIEKTPOHHAas
000JI09YKa aToMa, MOJIEKYJIa, BAIGHTHOCTbh, JIEKTPOOTPUIIATETLHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpPHAs
Macca, MOJISPHBIM O00BEM, YIIIEPONHBIN CKeJeT, (YHKIMOHAIbHAs TPYIIIa,
paauKaj, U30MEPUs, U30MEPBI, TOMOJIOIMYECKUN PsiZl, TOMOJIOTH, YIJ€BOJOPOMIBI,
KUCJIOPOJ M a30TCOAEPXKAIIME COCIUHEHUSl, MOHOMEpP, IOJUMEDP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannyeckux BeniectB A. M. ByTtinepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IMOHUMAHUSA NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKUX
SABJICHUM, (DAKTONIOrMYECKUE CBEICHUSI O CBOWMCTBaX, COCTaBe, IOJYYCHUH U



0€e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AECATEIbHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE NPHU3HAKHU TOHATHUH,
YCTaHABIIMBAaTh MX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUU COCTaBa, CTPOEHUS U MPEBPALLECHUN OPraHUYECKUX COCTUHEHUM;

c(OpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSA MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIlEHHOMN)
GopMysn  OpraHMYecKMX BEIIeCTB UM YpaBHEHUH XMMHUYECKUX PpEeaKIuil,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKHUX BEIIECTB Ui WILTIOCTPALIMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh H3YYEHHBIX
OpPraHWYeCKUX BEUIECTB MO HMX COCTaBy M CTPOEHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine COeAMHEHU (yriaeBOAOPOAbl, KHUCIOPOI U a30TCOAEpKalue
COCIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHMS), JlaBaTb KM Ha3BaHUS II0
cuctematuueckoit HomeHkinarype (IUPAC), a Takke NpUBOIUTH TPUBHAJIBHBIE
Ha3BaHMs OTAENBHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMMJIIEH, alleTUJICH,
ATWJICHIJIMKOJb, TIHLEPUH, (eHos, (GopMmanblIerus, aleTaablerusl, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCIJIOTa, CTEAPUHOBAs KHUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmal, HeJI0I03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OINPEACNATh BHABl XUMHYECKOW CBSI3H B
OpraHWYECKUX COCTMHEHUAX (OJUHAPHBIE U KPATHHIE);

c(OpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJIOXKEHHUSI TEOPUU CTPOCHHUS
oprannyeckux BemectB A. M. bytiiepoBa 11 0ObSICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUsI MacChl BELIECTB;

chOpMHpPOBAHHOCTh ~ YMEHHH  XapakTepuU30BaTh  COCTaB,  CTPOCHHE,
dusznueckre U XUMHUYECKHME CBONCTBA TUMUYHBIX MPEICTABUTEICH Ppa3IMYHBIX
KJIACCOB OPraHMYECKUX BEUIECTB (METAaH, 3TaH, STWIECH, NPOIWJIEH, aleTHJICH,
Oyramuen-1,3, mermnOyramueH-1,3, OeH30JI, METaHOJ], 3TaHOJ], STHUJCHIJIMKOb,
IJIMIEPUH, (EHOJ, aleTalbIeru]l, MypaBbHUHAsE U YKCyCHas KHCIJIOTBHI, TJIIOKO03a,
KpaxmaJl, HEeJUTI0J103a, AMUHOYKCYCHAsl KACIIOTA), WIITIOCTPUPOBATh TEHETUUYECKYIO
CBA3b MEXJY HUMH YPAaBHEHHUSIMHU COOTBETCTBYIOIIMX XMMHYECKMX PEAKLHU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKH YTIEBOIOPOJIHOTO
CrIpbs (HE(DTh, MPUPOAHBIN Ta3, YTOJIb), CIOCOOBI UX MEPEPAOOTKU U MIPAKTUIECKOE
IIPUMEHEHUE POAYKTOB IepepadbOTKH;



c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS MO0 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIIECTBA WM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/IaX HAyYHOrO0 MO3HAHUA, UCIOIb3YEMbIX B XUMHUM NIPU U3YUYCHUU BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOM0IeHNE, U3MEpPEHUE, IKCIIEPUMEHT, MOJISTUPOBaHUE),
UCIIOJIb30BAaTh CHUCTEMHbIC XUMHUYECKHWE 3HAHUA JJisl TPUHATUA PEIICHUA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMU U HX
NPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIH30BaHUS XUMUYECKOU
nocyAaol u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBHIMOJHATH XUMHUYCCKUU
AKCTIIEPUMEHT (TIPEBpaIeHUs OPraHUYECKUX BEIIECTB MMPY HarpeBaHUH, MOJIyUEHUE
STUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPraHUYEeCKHUX
BEIIECTB, JE€HATypalus OENKOB MPH HArpeBaHUU, IIBETHbIE peakluu OENKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHM OE€30MaCHOCTH TpU OOpalleHUuu C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHMH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
UHPOPMAIIMIO, TIONY4aeMyl0 €3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM
uHbopmanuu, IHTepHeT u Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHH  cOOJNIOAaTh  TpaBUja  AKOJOTHYECKHU
11eJIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOW JESITEIBHOCTH B IENIAX
COXpPAaHEHHUsI CBOETO 3I0POBbS M OKPYKAIOWIEH IMPUPOJHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JECHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMasi cMbici mokaszatens [IJIK, mosicHATs Ha mpumepax crocoObl
YMEHBUICHHUSI W NPEAOTBPALICHHUS HX BPEAHOIO BO3JECUCTBUS HAa OPraHU3M
YEJI0BEKa,;

Ui OOYYarOIIUXCA C OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 37I0POBBS: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB W
XUMHUYECKHUX SIBJICHUM;



JUISL CHENbIX W CHa0OBUIASIIMX OOYYalOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHS Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh ~ TPEJCTABICHUN: O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHUU B TIO3HAHUU SIBJICHUU
npupoabl, B  (OPMUPOBAHUU  MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJI pElIeHUs TPAKTUYECKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATHS (XUMUYECKUH 3JIEMEHT, aToM, HM30Tom, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIM O0OO0BEM,
BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIIECHHS, XUMHUYECKasi CBS3b
(xoBaJIeHTHAsl, MOHHAS, METAJUTMYECKas, BOJOPOAHAs ), KpUCTAJUTMUECKas peliéTka,
TUIIBI ~ XUMUYECKHX  pEaKUud, pacTBOp, DJIEKTPOJIUTHI, HEIEKTPOJIUTHI,
ANEKTPOJINTHYECKAsT AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTENL, CKOPOCTH
XUMUYECKOW pEAKIHMH, XUMUYECKOE PABHOBECHE); TEOPHUM U 3aKOHBI (TE€Opus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBPAILCHUS SHEPIUU
OpyU XUMHUYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHH, (PAKTOJIOTHUYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIB30BAHUH BAKHEHIITUX HEOPTaHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS IPHU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUW HCIOJIH30BATh XMUMHYECKYI) CHMBOJIUKY IS
cocTaBieHus (opMysn BeEIIECTB M  YpPaBHEHUH  XHMHYECKUX  PEAKIUM,
cucreMarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTb, HETAIIEHAS] U3BECTh, MTUTHEBAS CO/lA, MUPUT U JIPYTHUE);



c(hOpMUPOBAHHOCTh YMEHUMN OMPENENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTaBa, BHJ XUMHUUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJJTUYECKOW PEIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJspHasi,
HMOHHAs, METAJTHYECKAsl), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUHI yCTaHaBIIMBAaTh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIHIECTB IO HX COCTaBY K OMNPEACIIEHHOMY KJacCy/Tpymme
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOLTYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

chOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DIJICKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoil CUCTEMBI
xuMudeckux djementoB JI. M. MenneneeBa, HCIONb3ys MOHATHSA «s-, P-, d-
AJIEKTPOHHbBIC opOuTamny, «QHEPreTUYECKUE YPOBHW, OOBSICHSTD
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHYECKHUX DJIEMEHTOB M UX COCIMHECHUU
10 meprojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 351eMeHTOB 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKHX BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
MOJATBEPAKIATh CYIIECTBOBAHUE TE€HETHYECKOW CBSA3U MEXIY HEOPraHUYECKUMU
BEIIECTBAMM C MOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIIMPOBATh XMUMHUYCCKUE PEAKIIUH TIO
pa3IMYHBIM TIpU3HAKaM (YHCIY M COCTaBy PEArupyroIIuX BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MCHCHHUIO CTCIICHEH OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTH
peaKIiM, YU4acTHIO KaTaJlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTaBJISITh ypPaBHEHHUS PEaKIUH pPa3IudHBIX
TUIIOB, MOJIHBIC W COKpAILEHHbIE YPAaBHEHUS PEaKIMi HOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, TPU KOTOPBIX 3TU PEAKIIMUA UIYT 10 KOHIIA;

c(hOpMHUPOBAaHHOCTh YMEHHUW TPOBOJUTH PEAKIHH, ITOATBEPIKIAIOIINC
KaYECTBCHHBIA COCTAaB PA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PaClO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIICCTB;



c(hOpPMHPOBAHHOCTh YMEHHMHA PACKpPhIBaTh  CYINIHOCTh  OKHCJIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMNA TOCPEACTBOM COCTABJICHHS 3JICKTPOHHOTO OanaHca
3TUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKIUU OT PA3IMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHenTHero Bo3aeictBus (mpuniui Jle [latense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUUYECKHE IPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHsI CEPHOW KHUCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONIMX HAYYHBIX MPUHIUAINAX U
AKOJIOTHYECKUX MPOOJIeMaxX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJIUTH BBIYMCICHHUS C WCIOJb30BAHHEM
TOHSITHSI «MaccoBasi JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B
IpH XMMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MJIM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIICCTB, TEIUIOBOTO 3(deKTa peakIiMi Ha OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIICCTB, PEBPAICHUS U COXPAaHEHUS YHEPTHH;

c(hOpMHPOBAHHOCTh YMCHUM COOJIIOJIaTh TIPABUIIA MOJIB30BAHUS XUMHUYCCKOM
nocyAoi U nabopaTOpHBIM OOOpYJOBaHMEM, a TakXKe MpaBWiia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO JIaOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3ioKeHUEe TMEePOKCUIA BOAOPOJAA B MPHUCYTCTBUU KaTalu3aTopa,
OTpEJICTICHHE CpeIbl PACTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOpA, BIUSHHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUUYECKOW pEaKIInH,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha cyibdar-, KapOoHAT- |
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHMUS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
temaM «Metamiel» U «HemeTannel») B COOTBETCTBUU C TMPABWIAMU TEXHHUKHU
0e30macHOCTH TP OOpAIEeHNH C BEIIECTBAMHU U JTAOOPATOPHBIM 000pYIOBaHHUEM,
MPEACTAaBIATh PE3yNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUI COOTBETCTBYIOUIUX peakiuii U (OpMYIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHhOpMAINIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHEeT U ApyTux);

chOpMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  MpaBWia  JKOJOTHUYECKH
[1eJIeCO00Pa3HOTO TOBEAEHUS B OBITY W TPYIOBOW NEATEIBHOCTH B IIEIAX



COXPAaHEHHUs CBOETO 370pOBbS U OKPYKAIOLIEW IPUPOLHOM Cpelbl, OCO3HABaTh
OINIaCHOCTH BO3JEUCTBUS HA KUBbIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TIOHUMAsI
cmbicn mnokazarens [IJIK, mosicHATh Ha mnOpuMepax CHocoObl YMEHBIICHUS U
MPENOTBPALLEHUS UX BPEAHOIO BO3JIEUCTBUS HA OPTaHU3M UYEJIOBEKA,

JUIs 00YYarOIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CHENbIX W ClHa0OBUISIIMX OOYyYaIoIIUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos JJIeKTPOHHbIE

HaumeHoBanue

Ne (mu¢posbie)
pa3aeiioB U TeM Konrtpouasnbie | IIpakTnuyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMmbl padoThI padoTbI

pecypcsl

Pa3znen 1. Teoperuyeckue 0CHOBBI OPraHUYECKO XUMHH

[Ipenmer
OPraHnu4ecKou
xumud. Teopust
11 CTPOCHHS 3
OpPraHUYECKUX
coequHeHnu A.
M. byrneposa

Uroro no pazneny 3

Pa3znea 2. YrieBoaopoanbl

IIpenensHbIe
2.1 yTIEBOI0POIbI 2
— aJIKaHbI

Henpenenbueie
YTJIEBOJAOPOIBI:
2.2 aJIKCHEI, 6 1
aJIKaJIMCHBI,
AJIKUHBI

Apomarnyeckue
YTJIEBOJOPO b

2.3




[Ipuponusie
WUCTOYHHUKH

2.4 | yrieBoIopoaoOB 3 1
U UX

nepepaboTka

Wroro mo pazueny 13

Pa3znen 3. Kucinopoacoaep:xaiue opranudeckue coeInHeHHs

3.1 | Couptel. DeHon 3
AJperuanl.
Kap6oHoBrsie

3.2 KUCJIOTBI. 7 1
CroxxHbIC
3¢upsl

3.3 VYrieBoabl 3 1

Hroro mo pazueny 13

Pa3znea 4. Azorconepskanue oOpraHnyecKkue coeIuHeHus

AMWUHEL.
4.1 AMUHOKUCIIOTHI. 3
benxu
Hroro mo pazgeny 3

Pa3znen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

IImactmaccel.
5.1 Kayuyxu. 2
Bomokuaa

Hroro mo pazgeny 2

OBIIEE
KOJIMYECTBO
YACOB T10
TTIPOTPAMME

34 2 2

11 KIJACC

KosmnuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue

Ne uudpoBbie
pa3iesioB u TeM Kontposbubie | IIpakTuyeckue (wnp )
o0pa3oBaTe/ibHbIE

n/n Bcero
pecypchl

NpPorpamMmbl padoThI padoTsI

Pa3pnen 1. TeopeTrnyeckne 0CHOBbI XUMHH




Crpoenue

aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 | Ilepmommueckas 3
cucreMa
XUMHYECKHUX
anemenTtoB /1. W.
MenneneeBa
Crpoenue
BEIIIECTBA.
1.2 4
Mmuoroo6pasue
BEIIECTB
13 XUMUYECKUE 5 1 1
peaxin
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMus
2.1 Mertamibt 6 1
2.2 Hemeranms 9 1 1
CBs3b
53 | HEOPraHMYECKHX 5
Y OpraHUYecKUux
BEIIECTB
Hroro no pazgeny 17
Paznen 3. XuMus 1 ;KU3HL
3.1 ‘ XUMHUS ¥ )KU3Hb
Hroro no pazgeny 4
OBILEE
KOJIMYECTBO
34 2 3
YACOB I1O
[TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
N2| Tema ypoka KoanuecTBo yacos Nata DIeKTPOHHbIE
n/ Bcer| Konrtpounn | Ilpakrnyec | m3yden | nudposbie




ble padoThI

KHe padoThl

us

oOpa3zoBareJib
HbI€ pecypchl

[Ipeamer
OPraHnu4eCcKou
XHMMH, €€
BO3HHUKHOBEHHE,
pa3BHUTHE U
3HAYEHUE

Teopus crpoeHus
OpraHUYECKUX
coequHeHU A. M.
bytneposa, e€
OCHOBHBIC
IIOJIOXKECHUA

[IpencraBnenue o
Kiaccudukanuu
OpPraHuYeCcCKuX
BEIIECTB.
Howmenknarypa
(cucTemaTuyeckas)
Y TPUBHAJIbHBIE
Ha3BaHU
OpraHUYECKUX
BEIECTB

ANKaHBL: COCTaB U
CTPOCHHE,
TOMOJIOTHYECKUU

pAn

MertaH u 3TaH —
npocTeuime
MpeICTaBUTETU
aJIKaHOB

AJIKEHBI: cOCTaB U
CTPOCHHC, CBOICTBa

OTUJEH U IPONWIEH
— MIpOCTENIINe
MIPEACTABUTENN
AJIKEHOB

IIpakTrueckas




pabota N2 1.
«[Tonyuyenue
STUJICHA U U3YYCHUE
€ro CBOMCTB)»

AJIKaJTHCHEL.
byranuen-1,3 u
MeTtuinoOyraauen-1,3.
[Tonyyenue
CUHTETHYECKOTO
Kay4IyKa U Pe3UHBI

10

ANKUHEI: COCTaB "
0COOEHHOCTHU
CTpPOEHHUS,
TOMOJIOTHYECKHI
pan. AueTuneH —
MPOCTEUIIHI
MpPEJICTaBUTENb
ATIKUHOB

11

Breramcnenns mno
YpaBHEHUIO
XUMHYECKOH
peakuuu

12

Apensl: 6eH3011 U
TOJIYOJI.
ToxcuyHOCTH
apeHOB

13

I'eneTuueckas cBSI3b
YTII€BOIOPOIOB,
MPUHAJYISKAIINX K
Pa3IMYHBIM KjIaccam

14

IIpuposausie
HWCTOYHUKHU
YIJ1€BOJIOPOJIOB:
MPUPOJIHBIN ra3 u
MOITyTHBIE
He(TSIHbIE ra3bl,
He(PTb U IPOAYKTHI
e€ nepepaboTKH

15

IIpuponusie
HUCTOYHUKHU




YTJIEBOJIOPOJIOB:
IIPUPOIHBIN a3 u
MOTTYTHBIE
He(TSAHBIC Ta3bl,
He(PTHb U IPOITYKTHI
e€ mepepaboTKu

16

KontponbHas
pabota 1o pazmeny
«YTI€eBO10pOabD)

17

[IpenenbHbIe
OJIHOATOMHBIE
CIUPTBI: METAHOJ U
JTAHOJI.
Bopoponnas cBsizb

18

MHoroaToMHEBIE
CIIUPTHI:

STHUJIEHT TUKOJIb U
TIIULEPUH

19

@DEHOJI: CTPOEHHUE
MOJIEKYIIbI,
dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

20

AJIbIETUIbL:
dbopmanbaerun u
areTalbIeT /.

AnietoH

21

OIHOOCHOBHEIE
npeaeIbHbIC
KapOOHOBBIE
KHUCJIOTHI:
MypaBbHHAS U
YKCyCHas

22

IIpakTueckas
pabora N2 2.
«CBolicTBa
pacTBOpa yKCYyCHOM
KHUCIJIOTBI»

23

CreapuHoBas u




OJICUHOBAs
KHCJIOTBI, KaK
MPEICTaBUTENN
BBICIIIUX
KapOOHOBBIX KUCIIOT

24

Mb11a Kak coytu
BBICIIIHX
KapOOHOBBIX
KHUCJIOT, X MOIOIIICE
JNIEUCTBUE

25

CnosxHble 3¢upbl
KaK MPOU3BOIHBIC
KapOOHOBBIX
KUCHOT. ['uaponn3
CIIOXHBIX 3(UpOoB

26

Kupsr: runponns,
MIPUMCHCHHE,
OuoJiorunyeckas
POJIb KHUPOB

27

VrneBoasl: cocTas,
Kiaccudukanus.
Baxwueitmme
MPEACTaBUTEIH:
TJTI0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u
LEJTI0I03a KaK
MIPUPOIHBIE
MOJIUMEPHI

29

KonTposbHas
pabota 1o pazzueny
«Kucnopozaconepxa
I[1e OPraHu4eCcKHe
COEIMHEHUS

30

AMMHBI: METHJIAMHH
1 aHHUJIMH

31

AMMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHu4eckue
COEJIMHEHUS, UX




OHOJIOTHYECKOE
3gadeHue. Ilentuael

32

benkxu xak
MPUPOAHBIE
BBICOKOMOJIEKYJISIPH
BI€ COCIMHEHUSI

33

OCHOBHBIE TTIOHATHUSI
XUMHH
BBICOKOMOJICKYJISIPH
BIX COCTUHECHUH

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPH
BIX COEIMHEHUIA.
IInacTtmaccsr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34 2

11 KIJACC

Ne

n/
n

Tema ypoka

Koaun4gecTBO 4acoB

Bce | KonTpoabh
ro ble padoThI

IIpakTn4ec
KHe padoThbl

Jara
H3yYeH
usi

DJIeKTPOHHBbIE
undponbie
oOpa3oBareJib
Hble pecypchbl

XUMHAYEeCKUH
3JIEMEHT. ATOM.
DJIEKTPOHHAS
KoHuUryparms
aTOMOB

[Tepuonuueckuii
3aKOH U
Ilepuoanueckas
CHCTEMa XMMHYECKHX
anemeHTOB J[. 1.
MeHaeneeBa, ux
CBS3b C COBPEMEHHON
TEOPHUEHN CTPOCHUSA




aTOMOB

3aKOHOMEPHOCTHU
M3MEHEHMS CBOMCTB
XUMHAYECKUX
DJIEMCHTOB U UX
COCAMHEHUH MO
rpymnmnaM v mepuoiaM.
3HayeHue
MEPUOINIECKOTO
3aKOHA M CUCTEMBEI
XUMHAYECKUX
anemenTtoB JI.1.
Menpeneena B
Pa3BUTUU HAYKH

Crpoenue BenecTna.
XnMudeckas CBS3b,
€€ BUJIBbI; MEXaHU3MBbI
00pazoBaHus
KOBaJICHTHO CBSI3H.
Boaoponnas cBsizb

BanenTHOCTS.
DIIEKTPOOTPUIIATEIBH
ocTh. CTereHb
OKHCJICHHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

IlonsaTue o
JTUCTIEPCHBIX
cucteMax. McTuHHBIE
M KOJIJIOUIHBIE
pacTBophl. MaccoBas
JIOJIS BEIIECTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHHUYECKUX
COCIUHEHUH.
I'eHeTHueckas CBSI3b




HEOPraHUYECKUX
BEIIECTB, Pa3JIMYHbIX
KJIaCCOB

Knaccudukarus
XUMHUUYECKUX PEaKINil
B HEOPraHUYECKOU U
OPraHNu4eCcKou
XUMUU. 3aKOH
COXPAHEHUS MaCChl
BEIIECTB; 3aKOH
COXpaHEHUs U
TpeBpaIieHus
SHEPTUH MPU
XUMUYECKUX
peaKuusx

CkopocTh peakiuy.
OOpaTumble peaxkiuu.
XHUMHYECKOE
paBHOBeCHE

10

[IpakTuueckas padoTa
N2 1. «BrmusHue
pa3IuyYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMUYECKON
peaxkuum»

11

DIEeKTPOTUTHICCKAs
JIACCOIIHAIIHS.
Ilonsatue o
BOJIOPOJTHOM
nokaszareie (pH)
pactBopa. Peakuun
HOHHOI'0 OOMeEHa.
I'maponus
OPraHUYECKHUX U
HEOPraHMYECKHX
BCIIICCTB

12

OkucauTenbHO-
BOCCTaHOBHUTEIILHBIC
peakuuu. [Tonstre 00
3NEKTPOJIN3E




pacmiiaBoB u
pacTBOPOB COJIEH

13

KontponsHas padora
IO pa3zery
«Teopernueckue
OCHOBBI XUMUU

14

Mertamisl, Ux
MOJIOKCHHUE B
[Tepuoanueckon
CHCTEME XMMHYECKUX
anemenTtoB /1. W.
Menjeneera u
0COOCHHOCTH
CTPOEHHS aTOMOB.
O6mme puznueckmne
CBOMCTBA METAJIJIOB

15

CrutaBsl METAJLIOB.
DIIEKTPOXUMUYECKU I
P HapsKEHU N
METaJIOB

16

XuMudeckue
CBOMCTBA BaXKHEUIITHUX
METaJIOB (HAaTpUH,
KaJIni, KaJIbIIHi,
MarHui, aJFOMAHHN)
U UX COEOUHEHUN

17

XuMudeckue
CBOICTBa XpoMma,
MEIU U UX
COEIUHEHNN

18

XUMHYECKHE
CBOMCTBA IIMHKA,
JKene3a M ux
COEIUHEHNN

19

[IpakTrueckas padota
NQ 2. "Pemienue
AKCIIEPUMEHTATBHBIX
3aJ71a4 10 TEME
«MeTamis»"

20

Hemertannsl, ux




MOJIOKEHHUE B
[Tepuonueckon
CUCTEME XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa u
O0COOCHHOCTH
CTPOCHHS aTOMOB

21

dusznyeckue
CBOMCTBA
HEMETaJJIOB.
Annotponus
HEMeTaJlIoB (Ha
pUMepe KUCIOPo/Ia,
cepsl, pochopa u
yTiiepoa)

22

XuMuyeckre
CBOMCTBA T'aJIOTCHOB,
CepHI U UX
COCTMHEHNH

23

XuMHu4deckue
CBOMCTBA a30Ta,
dhocdopa u ux
COEeIUHEHNN

24

XuMHu4deckue
CBOMCTBA yTJIepo/a,
KPEMHHS U UX
COEeqUHEHNN

25

[Ipumenenne
BaYKHEHIITNX
HEMETAJUIOB U UX
COEIUHEHNN

26

O06o0011IEHNE U
CHCTEeMaTH3aIus
3HAHMH 10 TeMe
«Hemetanmbi».
Brraucnenus mo
YpaBHEHUSIM
XUMUYECKUX PEAKIUN
U TEPMOXUMHUYECKHUE
pacyeTsl




27

[IpakTuyeckas pabora
NQ 3. «Pemenne
AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeMe
"Hemeranabl"»

28

KonTtponsnas pabora
10 TeMaM
«MeTame» 1
«HemeTamib»

29

Heoprannueckue u
OpraHuYeCcKHe
KHCIIOTHI.
Heoprannueckue u
OpraHuYeCKHe
OCHOBaHUS

30

AmpoTepHbIe
HEOPraHUYeCKHe 1
OpraHUYEeCKUe
COEIMHEHHUS.
I'enetnueckas CBA3b
HEOPraHUYECKHUX U
OpraHUYECKUX
BEIIECTB

31

Ponp xumuu B
oOecreueHU
JKOJIOTHYECKOH,
SHEPreTUYECKON U
MMUIIEBOM
0€30I1aCHOCTH,
Pa3BUTHUU METUITUHBI

32

[IpencraBienus 06
00X HAyYHBIX
MPUHIMIIAX
IIPOMBIIILJICHHOTO
MOJTyYCHUS
Ba)KHEHIINX BEIIECTB

33

Yenosek B Mupe
BEILIECTB U
MaTepuanoB

34

XUMUs U 310pOBBE




‘ YCJI0BCKa

OBIIEE KOJIMYECTBO
YACOB I1O0 34 2 3
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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