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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoii denepanumny, TpebOBaHUN K pe3ylbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX ToJIO)keHUH «CTpaTerun pas3BuTUs BocnuTtanus B Poccuiickoi
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

PaGouas mporpamMma mo XMMHUU COCTaBJIeHa C Y4Y€TOM MPOrpaMMbl

Bocoutanusgs MBOY "COILI Ne3".

[Iporpamma peanu3yeTcss C UCHONb30BaHUWEM oOopynoBanus lLleHtpa
00pa30BaHMUsl E€CTECTBEHHOHAYYHOM M TEXHOJOTWYECKOW HampaBIeHHOCTEH

"Touka pocta".

OCHOBY TOJAXOJOB K pa3pabOTKe MpOorpaMMbl IO XUMHUH, K OIMpPEACICHHUIO
oO11ei cTpaTeruu oOydeHUs, BOCIIUTAHUS U PAa3BUTHs O0YJAIONMIUXCS CPECTBAMMU
yaeOHoro npeamera «Xumusi» 11t 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyainbHple nojoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJICp)KaHMsI, PE3yJIbTATOB OOy4YeHHs] W TPeOOBAaHWM K YPOBHIO IIOJATOTOBKH
BBIITYCKHHUKOB.

XUMHUYECKOE oOpa3oBaHue, MoJy4aeMoe BBIITYCKHUKAMH
o01reo0pa3oBaTeIbHOW OpraHU3allid, SBISETCS HEOThEMJIEMOMW YacThl0 HX
oOpazoBanHOCTH. OHO CIHY)XHT 3aBEpIIAIOIIMM O3TAallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, NPHUCYITUX
IIEJIOCTHOM CHCTEME XHMHYECKOro oO0pa3oBaHHMSA. OTH IIEHHOCTH KacaloTcs
MMO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PCHUS M OOIICH KYJIBTYPHI
YeJIOoBeKa, a TaKKe OJKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
370pOBbI0O M TPUPOAHOM cpede. Peamusyercss Xumuueckoe o0Opa3oBaHHE
00ydJaromuxcs Ha YPOBHE CpeaHEro o0Iero oOpa3oBaHMs CPEACTBAMH yYeOHOTO
npeaMeTa «XHUMUS», COJIEp)KaHHE U TOCTPOCHHE KOTOPOTO OIPEICICHb B
mporpaMMe IO XHMHHU C Y4ETOM crenudUKd HAayKd XUMHH, € 3HAUCHHS B
MMO3HAHUW TIPUPOJBI M B MaTepUaIbHOM JKM3HH OOIIECTBA, a TaKXke C YIETOM
o0mmMX T1eJed ¥ TPUHIMIIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSHHUE
CHCTEMBI cpesiHero oomiero oopasoBanus B Poccutickoit deneparumu.



XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coO0yr poib B
COBPEMEHHOM I[MBUJIM3ALIMM, B CO3AaHUM HOBOM 0a3bl MaTe€pUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €AUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTopoe (opMupyercs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUS B3aUMOCBA3U MEKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOI YaCThbI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpemMeHHass XMMHS KakK Hayka
co3uJareibHas, KaK HayKka BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE
rJI00ATbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJOBEYECTBA — CHIPbEBOM,
HHEPreTUYEeCKOM, MUILEBOM, IKOJIOTrMUYEeCKO 0€30MacHOCTH U OXPAHbBI 310POBbSI.

B coorBercTBUM C OOmIMMU IENSIMH W NPUHIUMIAMHU CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YUEHHs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJs  BbIPaOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
0o0pa30oBaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBistonuMu — npeamMeTa  «XUMHs»  SIBISIIOTCS  0a30Bble  KypChl —
«Opranuueckass xumus» u «OOmas W HEOPraHWYecKas: XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEpKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYECHUEM 3HAHUM U3 OOIIeH XUMHUH) U
opraHndeckor xumuu. @OpMUpPOBAHUE JAHHOW CHUCTEMbI 3HAHWHN MPHU U3YYECHHUU
npenMera 00eCleYyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHsSI BCETO MHOTO000pasus
BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUH XUMHHU.

CtpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuW4eckas XuMus» copmMupoBaHa B MpOrpaMme MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHUI0 Yy4uyeOHOro Marepuaia M 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTC HAa YPOBHE KJIACCUYECKOM TEOPUHM CTPOCHHUSI OPTraHUYECKUX
COCMHEHUN, a TAaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
IIPEACTaBICHU O CTpoeHuHu BemiecTB. CBeleHHs 00 uU3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 1O CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHM4eckol XWUMHHM MOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEPBOHAYAIHHBIC
MPEACTABICHUS O XUMHUYECKON CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.



[log HOBBIM yrJiOM 3peHus B mpeaMeTe «XuUMHS» 0a30BOr0 YpPOBHSA
paccMaTpuUBaeTCsl M3Y4YEHHBIH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PAKTOJIOrMYECKHME CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHS» OOy4YaromIMMCSl TPEJOCTaBIAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX TMO3HIIHM,
riy0xe TMOHSATh HUCTOPUYECKOE H3MEHEeHHe (YHKIMM STOro 3akoHa — OT
000011aro111el 10 O0BSACHSIOMIENH U TPOTHO3ZUPYIOILIEH.

Enunas cucrema 3HaHUN O BaXXHEMIIMX BEIECTBaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TpOTEeKaHus JomoiHsercs B kKypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIONIUMU KYJIbTYPOJIOTHUYECKUN U TPUKIIATHON
XapakTep. OTW 3HAHMUS CHOCOOCTBYIOT NOHMMAaHHUIO B3aMMOCBSI3U XUMHHU C
JIPYTUMU HayKaMH, PacKpbhIBalOT €€ pojb B IO3HABATEILHOW M TMPAKTHYECKOMN
JESTEIBHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKCHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX
npoOjeMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATHL WH(OpMAIHUIO U
OPUMEHSATh €€ MJis TONOJHEHUs 3HAHWM, pEeHIeHUS WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1ad. B 11e1oM copepkanue yueoOHOro
npenMera  «XUMHUS»  JTAHHOTO  YPOBHS  HM3y4Y€HUsS  OPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJIA TOHWMAHUSA
¢unocopckux uien, TakMxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKOro MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHUEM, TI03HABAEMOCTh NPHUPOIAHBIX SBICHUNA NYTEM OKCIEPUMEHTa W
pEelIeHHs] TMPOTUBOPEYM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUYECCKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUH SKOJOTHYECKUX MpodieM, a
TakKe MpoOeM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B muane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIPEACICHUIO
colepKaHWsl ¥ TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEpPCAJIbHBIX Y4YEOHBIX JEWCTBUM, HMEIOUMX 0a30BOo€ 3HAYCHHE IS
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peEHIeHUs mnpoOiieM, TMOWCKa, aHaiu3a U
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTHICCKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMHH.

B mpakTtuke npenomaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 0O0IIEero oopa3oBaHus, MPH OMPEaACICHUN



COJIepKaTeNIbHOM XapaKTEPUCTUKU IeJed HW3yueHHsl MpeIMeTa HampaBiICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTU TPATUIMOHHO MPU3HAETCS (POPMHUPOBAHHE OCHOB
XUMUYECKOM HAyKU KaK O0JaCTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
JEATeIbHOCTH YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyJIbTypbhl. C
METOJUYECKOW TOYKHM 3PEHHUSI TAKOW MOJAXOJ K OMNPEACIICHHIO leJied W3yueHUs
npeaMeTa SBISIETCS. BIIOJHE ONPaBJaHHbIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJISAMU HU3YUYCHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBISAIOTCS:

e (opMuUpOBaHHME CHUCTEMbl XHMHYECKUX 3HAHUU KaKk  BakHeHIen
COCTaBJISIIOINICH €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KITIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W IMOHHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMUpOBaHUE W PA3BUTHE NPEACTABICHUN O HayYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUUYECKUX peaKIuid, HEeOOXOIUMBIX [Jisi TpHOOpeTeHHs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e DPa3BUTHE YMEHHUU U CIIOCOOOB JEATEIHHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIlleHus ¢ BEIECTBAMH.

Hapsiny ¢ atuMm, conepxkaTelibHas XapakTEepUCTHKA Iele U 3a1a4 u3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero oomiero odpasoBanus. CeromHs B
NpernojaBaHud  XUMUM B OOJNbIIEH  cTermeHu OTAA€TCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJepaHusi OOy4eHMs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HAHWW, a (PYHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CHoco0aMu u
YMEHUSIMU aKTUBHOTO TIOJNYYECHHsI 3HAHWI M NMPUMEHEHHS UX B PEAbHOW JKU3HU
JUTSL pEeIICHUS TPAKTUIECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tnpu U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3HauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

aganTanysi 00y4Jarouuxcsi K yCIOBHSIM TUHAMHYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupOBaHWE  WHTEUICKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MIPUMEHEHUEM;

dbopmupoBaHue y OOydYarOlUXCA  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITETEHIIUH), WMEIOINX YHUBEPCATbHOE 3HAYCHHWE ISl PA3JIMYHBIX BHUJIOB



JEeSATENbHOCTU: PELIeHUs Mpo0seM, MOUCKa, aHaiu3a U o0paboTKU HH(OpMaluH,
HEOOXOIUMBIX JUIsl NPUOOPETEHHUsS ONbITa AEATENbHOCTH, KOTOpAas 3aHUMAeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKkKe M OUEHKH C TMO3UIUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HA OPraHU3M YeJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUYaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU, UCIIOJB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIONYJISIPHOM MH(GOpMAIMN XUMUYECKOTO COJIEPIKaHNUS;

(opMHpOBaHUE U pa3BUTHE Y 00YYAIOIIMXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPH IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B T'YMaHHCTHYECKOM
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TIOOANBHBIX TpoOseM
PaAIMOHAILHOTO MPUPOIOTNOIB30BAHMS, TIOTIOTHEHHSI YIHEPTreTUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOILLIEHUS K NPUPOJE U CBOEMY 3[0POBbIO, a TaKXKe NPUOOPETEHHs OIbITa
UCMOJIb30BaHUsI TOJYUYEHHBIX 3HAHUW JJIsl HPHUHATHS TPAMOTHBIX pEIICHUN B
CUTYalUsIX, CBA3AHHBIX C XMMUUECKUMU SIBJICHUSIMHU.

B yueOGHOM muaHe cpenHero oOmiero oOpa3oBaHUSA MpeaMET «XUMHUSD)
0a30BOro ypOBHsI BXOJUT B COCTaB IpeaMeTHoNW obnactu «EcTecTBeHHO-HAYUYHbIE
PEIMETHI».

OO1iee yncio 4acoB, OTBEAEHHBIX IS U3YUYEHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero obmero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COIAEPKXAHUE OBYYEHUA
10 KJIJACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsl. CTPYKTYpHBIE POPMYJIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpHUBUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IIPEBPAILLICHUI0 OPTAHUYECKUX BEILECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN alKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOT€HUPOBAHMS, THUIpPATAUUHU, OKUCIEHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKHUN pAll. ALIETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QpU3MUYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTUYECKU), mnupoiu3. IIpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacCTMAacCc, KaydyyKOB M PpEe3MHbI, KOJUIEKLUHU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOrO BEIIECTBA WM MPOAYKTA PEAKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (peakiMd C aKTHUBHBIMH MeTajlaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue denona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JI€ICTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCAaXapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poisib. @orocuntes. PpykKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HAOJIIOIEHHE W ONHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJMYECTBAa UCXOJIHOIO BEIIECTBA WJIM MPOAYKTa PEAaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHCIOT (Ha mpumepe uiuHa). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIBHBIE METOABl HM3YyYEHHsI BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIUMEPU3ALUH, CPEAHAS MOJICKYIIIpPHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU Ul OTACIIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

@®usuka: Marepus, DJHEPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BeulecTBa (OENKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Krnaccudukanuss — XuMHUUeCKUX — peakinuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOE paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHMUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jI0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHtoB JI. M. MeHnmeneeBa U 0COOCHHOCTH CTPOSHHSI aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTauioB. OOmue ¢uzndyeckue cpoiicTBa MetaiioB. CriiaBbl METAJLJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

O6mue crocoObl moiayyeHus: MetauioB. [IpumMeHeHne MeTamnioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUIPOKCHUJIA aTIOMUHUS C PAacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl Uil JIEKTPOHUKM, HAHOMAaTEpHUaJIbl, OPraHUYECKHE U MHUHEpaJbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBs3ed MpPU  M3y4YeHWH OOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (DaKT, rUmoTes3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaTMOAKTUBHOCTD, MOJIEKYJIa, YHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHajIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpPaKJAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOTIPEIEIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE TIaHBbI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESTEIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS. O COLUMAIbHBIX HOpPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIECHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIBHOM TpaecKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHMHM HOBOHW 0a3bl MaTepUATBLHOU KYJIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEIIHOTO TPy/la W OSKOJOTUYECKA KOMQPOPTHOW JKHU3HM KaXJOTO dUJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 0OOCHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa U CHEeIU(PUKY METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCcTeMa, HayuHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIeAOBaHNE, HAOIIOICHUE, M3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTENIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHUS W yHUBEPCAJIbHbIE Y4YEOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C IMOCTABICHHBIMHU IEIISAMU;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMOHATHM M YyCTAHABIWBATh WX B3aMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHUM;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B paccMaTpPUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, YpaBHEHHE XUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUA BEHIECTB M XUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3JIMYHBIX BUAOB M (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

NpuoOpeTaTh OMbBIT MCHOJb30BAaHUS HH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeAcTBa mpu padbore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J1e/iCTBUAMMN:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh IMpeJjiaracMblii  aJlfOPUTM JEUCTBUH TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIu3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHUCTEMOM  XUMUYECKMX  3HAaHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIM CKeleT, (yHKIUOHAJIbHAs TpyIIa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHNYeCKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
W3rOTaBIIMBATh MOJEIN MOJIEKYJl OPTaHMYECKUX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynne COeAUHEHUN (yrieBOAOPOABI, KHUCIOPOA W a30TCOJEpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EHON, (opManbAeTH, aneTalbIeTHl, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX DPEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJNHATh XUMHYECKHMA
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWIAaMW TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUs B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEJOTBPALLEHUS KX BPEIHOrO BO3JACHCTBUS Ha OpraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nms 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIUTHYECKON Aucconmanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUYUMHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEpHbIE MPU3HAKU TOHITHMH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckytro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapakTep CpeAbl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUACTIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
0 mepuojiam U rpynmnam [lepuoandyeckon cucTeMbl XUMMHYECKUX 351eMeHTOB /. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBSA3M MEXKJIY HEOPTaHWUYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
s ekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh YMEHUH TMPOBOIUTH PEAKIMH, TOATBEPIKIAIOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIHPHBIX PEAKIUN TOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OanaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETo Bo3aeicTBus (nmpuniun Jle [latense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCe MU O0BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamiel» u «HemeTtamne») B COOTBETCTBUU C TMPABUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MoOBEJAEHUS B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MIPEJOTBPAILICHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIEBOIOPOABI — AJTKAHBI 2
29 HenpenenbHbie yrieBo10poabl: AIKEHBI, 6 1
' AJKaJUEHbI, AIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckne coeuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
' CnosxHbie 3GUpbI
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazmeny 3
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo yacon DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasbnbie | IlpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranmsi 1 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. Byrneposa, € 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPEICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U NIPOIMUIIEH — MPOCTEHIINE 1
MIPEICTAaBUTENH aJTIKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
9 Anxanuensl. byranuen-1,3 u 1

MeTunoyraauen-1,3. [lonyyenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH psil. ALIeTHIIEH —
MPOCTEUIINI IPEACTABUTEIIb AIKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnyeckas CBsI3b YriaeBOI0POIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccam
[IpupoiHbIE UCTOYHUKH YIJIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu

16 KountponsHas pabota no paszaeny
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUIICHTIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PHU3UYECKHEe
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbrerunsl: GopMaibaeTua u
aneTanbAerusl. AueToH

21 OAHOOCHOBHEBIE Tpe/ieNbHbIE KAPOOHOBBIE




KHCJIOTBL: MypaBbUHAA U YKCYCHasA

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICHIUX Kap6OHOBI)IX
KHUCJIIOT

24

Mbr1a Kak cOJIU BBICIIUX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX

3¢upos

26

XKupsbr: rugponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueiine npeacTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJIK0JI03a KaK IMIPUPOJHBIC
ITOJIMMECPBI

29

KonTtponbHas padoTa no pasaery
«Kucnopojacoaepkaiiyue opraHu4ecKue
coenuHEeHU/ Beepoccuiickas
MpoBepoyHas pabora

30

OO11ast XxapaKTepUCTUKA a30TCOAEPIKALIIX
OpPraHUYeCcKUX COeTUHEHUH /
Bcepoccuiickas npoBepouHas paboTa

31

AMMWHBI: METHJIAMHWH W aHWJIHH

32

AMUHOKHCIOTBI KaK aM(bOTepHBIe




OpPraHu4eCKUC COCANHCHU A, UX

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

ouosiornyeckoe 3Hauenue. Ilenrumsl.

OCHOBHBIE TTIOHATHS XUMHUU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCcTeMa XMMHYECKHUX 3yieMeHToB /I, .
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BHbI; MCXaHHU3MbI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukanus XuMHIECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposm3
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJIei

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUUIOB (HATPUH, KaJui, KaJblUi, Maraui,
QIIOMHHMI) U UX COETMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJie3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUC B
[Tepronnueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCIIopoa, cepsl, (hochopa u yriepoaa)

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX
COEeIMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEeIMHEHUN

24

XHUMHUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN




O00011IeHNE ¥ cUCTEMATH3AIMS 3HAHUH 110
Tteme «Hemeramey. Beruncnenus mo

26 YPaBHEHUSM XHMHUYCCKUX PEAKIIUH U 1
TEPMOXHUMHUYCCKHUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1
"Hemertanmmsi"y

28 KonTponsnas pabora no temam «MeTtasibiy» 1
n «HemeTamibny

29 Heopranudeckne u opraHmdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AMmpoTepHBIC HEOPTaHUIECKHE U

30 opraHnueckue coenuHeHus. [ eHeTnueckas 1
CBSI3b HEOPraHUYECKUX M OPTaHUYECKIX
BEIECTB
Ponp xuMuu B 00ecIieueHIH YKOJI0THIECKO,

31 SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEUIIHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
BYKHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEACTABICHUNH O XUMHYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUI
Npupoibl, B (OPMUPOBAHUUA MBIIUICHUS] M KYJAbTYPbl JUYHOCTH, €€
(GYHKIMOHATBHONW  TPAaMOTHOCTH,  HEOOXOOUMOW i peHIeHUus
MPaKTUYECKUX 3a7a4 M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K

CBOEMY 3/I0POBbBIO U MIPUPOHOH cpesie

1.2

Bnanenne cucTteMoW XMMUYECKMX 3HAHWUM, KOTOpash BKJIIOYAET:
OCHOBOITOJIAra0IIHE TTOHSTHS (Momekymna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATENHFHOCTh, CTETICHh OKHUCJICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIA O0O0BEM, YIJIIEPOTHBIN CKEJeT,
(b yHKIIMOHATBEHAS rpymna, paaukan, U30MEepHs, H30MEpHI,
TOMOJIOTUYECKHI DS, TOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOI- U
a30TcoJepIKalIue COCAMHCHUS, OMOJOTHMYECKH AaKTHBHBIC BEIIECTBA
(yrneBompl, XKUpPHI, OCNKH), MOHOMED, TMOJUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC  COCIMHEHHUS); TEOPHUHM M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranmdeckux BemiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMUH, (PaKTOJIOTHYCCKUE
CBEJICHUS O CBOWMCTBaxX, COCTaBe, IIOJyUeHHH W 0€3011acHOM
WCITO0JIb30BAaHNN BOXKHEHIINX HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECCTB

B 6LITy n HpaKTquCKOﬁ ACATCIIBbHOCTH YCJIOBCKA

1.3

ChopmMupoBaHHOCTh yMEHUH  BBISIBISITH  XapaKTEpHbIE MPU3HAKH
MOHSTHIA, yCTaHaBJIMBAaTh ux B3alMOCBSI3b, WCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSATUS TPU ONHUCAHWUU COCTaBa, CTPOCHUS U

npeBpameHHﬁ OpraHUYCCKUX COCIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCHOJB30BaTh XUMHUYECKYI0 CHMBOJIHUKY
JUIL  COCTaBJIEHUS MOJIEKYISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpal€HHOW) (opMyn OpraHMYeCKMX BEIIECTB M ypaBHEHUH
XUMUYECKUX PEaKLUi, N3rOTaBIMBAaTh MOJIEIIN MOJIEKYJ OPraHUYECKUX
BELIECTB JUISl WJUIIOCTPAllMM MX XUMHUYECKOTO U IMPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmupoBaHHOCTH ~ YMEHWH  yCTaHAaBIMBATh  MPUHAIIC)KHOCTH
HU3YUYCHHBIX OPTraHNMYCCKUX BCIICCTB IO HUX COCTAaBy U CTPOCHHIO K
omnpenenéHHoMy  Kjaccy (rpymme) coeAuHeHHil  (yrieBOAOpOJbl,
KUCIIOPOA M a30TCOJACPIKALINE COCAWHEHHS, BBICOKOMOJIEKYIISIPHBIE

COGI[I/IHGHI/H[), JaBaTb UM Ha3BaHUA I10 CHCTEMAaTHICCKOM HOMCHKIJIAaTyp¢C

(IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OMPEICIATh BUIBI XUMUYCCKOW CBSI3U B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh YMEHUS PUMEHATh: TIOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BeuiectB A.M. bytiepoBa st 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBA U CTPOECHUS; 3aKOH COXPAHEHUS MaCChl

BCIICCTB

YrneBo1opobl. Kucnoponconepxarniue Hu a30TCoJIepHKaIne

OpPraHn4€CKUC COCANHCHM . BBICOKOMOJ'IGKy.]'IprHBIe COCAMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHWUW TPUBOJUTH TPHUBUAIBHBICE HA3BaHUS
OT/ACIBHBIX OPraHMYEeCKUX BEMIECTB (ITHJICH, TPOIMMICH, alleTHUJIEH,
STUJICHTJIUKOJb, TIWULEPUH, (eHOoN, G(OpPMaIbIETHI, aleTalIbICTHI,
MYpaBbUHAs KHCJIOTAa, YKCYCHas KHCJIOTa, OJIEMHOBAs KHUCIOTA,
CTeapwHOBasi KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmal, IeJIII0JI03a,

TJTUITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHUM XapaKTEPU30BaTh COCTaB, CTPOCHUE,
¢u3nyUecKke W XHMHYECKHE CBOWCTBA THIMYHBIX IPEIACTaBUTEICH
Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEHICCTB (METaH, 3TaH, 3THJICH,
NpOMWIICH, areTwieH, OyraaueH-1,3, wmetwiOyramuen-1,3, OeH3ouI,
METaHOJI, JTaHOJ, STHJICHTJIUMKOJb, TIIMIEPHH, (EHOJ, aleTalIbJCTH/I,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA WIUIIOCTPUPOBATH TCHCTUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU NpeaACTaBUTCILIMU PA3INIHBIX KJIaCCOB
OpPraHU4YC€CKUX BCIICCTB YPABHCHUSAMHU COOTBCTCTBYIOIIUX XUMHUYCCKUX

peaKIuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKkTepHU30BaTh UCTOYHUKHU
YTIEBOJOPOJHOTO ChIpbs (HEDTh, MPUPOTHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepa60TKI/I H MPAKTUYCCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh YMEHUH BJIAJIETh CHCTEMOU 3HAaHUN 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMO3HAHUS, UCIHOJIb3YEMbIX B XUMHUHU IIPU HU3YYCHUU




BEIIECTB M XUMHUYECKUX SBJICHUNA (HaOdIoOfeHUE, U3MEpEeHHeE,
SKCIIEPUMEHT, MOJICTMPOBAHUE), UCIIOJIH30BATh CUCTEMHbIE XUMUYECKUE
3HAHUS JJI IPUHATHS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUAX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TIPaBHIA  ITOJIH30BAHUS
XUMHUYECKON TMOCyI0M W Jab0paTOpHBIM OOOPYIAOBaHMEM, a TaKKe
npaBwia oOpaIIeHusi C BEIECTBAMU B COOTBETCTBHH C WHCTPYKIIHSIMHU

I10 BBIIIOJIHCHUIO JIa60p8,TOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

ChopmMupoBaHHOCTh YMEHMM MJIAHUPOBATh U BBINOJIHATH XUMUYECKUI
9KCIEPUMEHT (TpEeBpallleHUs] OPraHNYEeCKUX BEILECTB MPU HArpeBaHHH,
MOJIyY€HUE 3TUJIEHA U U3YYEHHE €ro CBOMCTB, KAUECTBEHHBIE pPEaKIUuu
OpraHMYECKHUX BEIECTB, JEHaTypalus OeIKOB IpU HarpeBaHUH,
LBETHbIE pEaKIMU OEIKOB) B COOTBETCTBUM C IMpaBUJIAMH TEXHHUKH
0e30MacHOCTH TpuU OOpalleHHuH C BeulecTBaMM U J1a00pPaTOPHBIM
o0opynoBaHuEM; MIPE/ICTaBIATh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B ()OpME 3aMHMCH YPAaBHEHHI COOTBETCTBYIOIIMX PEAKITUI

1 (popMyaupOBaTh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

ChopmMupoBaHHOCTh YMEHUN MPOBOJUTH BBIYMCIECHUS MO0 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM
MPOJIyKTa PeaklUy MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

ChopmMupoBaHHOCTh YMEHUN KPUTHYECKH aHAM3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TIOJYy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeicTBa

mMaccoBoii nHhopmanuu, cetb UHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTh yMEHUH cOOMIOJATH IpaBWJIa  IKOJIOTUYECKH
1eJ1ec000Pa3HOTo MOBEACHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B IIEIIAX
COXPAaHEHHUS CBOEro 3/I0POBbS M OKpYXKaIOUIEH NPUPOTHOM Cpelibl,
OCO3HAaBAaTh  OMACHOCTh  BO3JIEHCTBUSL HA  JKUBbIE  OPraHU3MBbI
OTpeNeNIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAs CMBICI IMOKa3aTess
[TJK (mpeaenbHO NOMYCTUMOM KOHIIEHTPALIUU), TIOSICHITH HA MPUMEpPax
CHocoObl YMEHBIIEHUSI U MPEIOTBPALICHHS] UX BPEIHOTO BO3JCHCTBHS

Ha OpraHusM 4€JIOBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJabTara

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Biagenne cucreMoil XMMMYECKMX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOLINE MOHATHS (XUMUUYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAS
oboyiouka aroma, S-, p-, 0-3JICKTPOHHBIE OpPOWTAIM aTOMOB, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIEHOCTD, CTEIIEHb OKUCIICHUS,
XMUMHUYECKasi CBS3b, MOJIb, MOJIpHAs Macca, MOJISIPHBIA 00BEM,
KpUCTANIMYECKasl PElIETKA, TUIIl XUMUYECKUX peakUuil (OKHCIUTENbHO-
BOCCTAHOBMTEJbHbBIE, B5K30- M SHAOTEPMUYECKUE, pEaKIUM HOHHOTO
oOMeHa), pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs
JMCCOLMALINS, OKHCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTb XMMHYECKON
peakiuy, XUMHUYECKOE pPABHOBECHE); TEOPUM U 3aKOHbI (Teopus
AJEKTPOJIUTAYECKOM  nuccoumanuu, Ilepmognueckuit  3axkon ..
MenneneeBa, 3aKOH  COXpPaHEHUS  Macchl),  3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, TMOJy4eHUHM ¢ O€30MacHOM UCIOJIb30BaHUM  Ba)KHEHIINX
HEOPraHWYECKHUX BEIIECTB B OBITY M MPaKTHUYECKOW JeSTETHbHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTE YMEHMI BBISBIATH XapaKTepHbIE TPU3HAKU U
B3aUMOCBS3b H3YYECHHBIX TIOHATUN, NPUMEHATH COOTBETCTBYIOIIHE
MOHATHS MPU ONMUCAHUM CTPOEHUS M CBOMCTB HEOPraHWYECKHX BEIIECTB
U UX TpPEBpaIIeHH; BBISBIATH B3aUMOCBSI3b XHMUYECKHX 3HAHUN C
HOHATUSIMM M TPEACTABICHUSIMU  JPYIrUX  €CTeCTBEHHOHAYYHBIX

npeaMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOAAMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XHUMHYECKUX  SIBICHUH (Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, OKCICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeac/siTb BaJICHTHOCTbL W CTCIICHDb
OKHUCJIICHUSA XHMMHUYCCKHUX OJICMCHTOB B COCIUHCHHUAX PaA3JIMIHOTO
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaSI, HOHHAas,
MCTaAIJIMYCCKasd, BOI[OpOI[HaH) B COCOAMHCHHAX, THII KpHCT&J'IJ'IH‘ICCKOﬁ
peHléTKI/I KOHKPETHOTO BCIICCTBA (aTOMHa}I, MOIJICKYJISIpHAA, HWOHHAa“d,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONpCACIIATh XapaKTEp CpCAbl B BOJHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIUHEHUN

1.6

C(I)OpMI/IpOBaHHOCTB YMCHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHUE PCAKIINU

10 pa3JIMYHbBIM IIPpHU3HAKaM (‘{I/ICJ'Iy U COCTaBy pCarupyromunx BCIICCTB,




TEIUIOBOMY 3((}EKTy peakiuy, H3MEHEHUIO CTEIEeHEeH OKUCICHHS

3JIEMEHTOB, 00OPAaTUMOCTH PEAKIMH, YYACTHIO KaTaau3aTtopa)

1.7

ChopMupoBaHHOCTH  YMEHHI  COCTaBISTh  YPaBHEHHS  PEaKIIMid
pa3IMYHBIX THUIOB, IOJHBIE M COKPAIIEHHBIC YPABHECHUS peaKUul
WOHHOTO OOMEHA, YYHTHIBAsI YCIOBUS, IIPH KOTOPBIX 3TH PEAKIIUU HUIYT

JO0 KOHIIa

1.8

ChopmMupoBaHHOCTE YMEHHH TPOBOJHUTH PEAKIUH, TIOITBEPIKIAIOIINEC
KAUECTBCHHBIM  COCTaB  pAa3JIMYHBIX  HEOPraHWYECKUX  BELIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HMOHBI, MPHUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHUpPOBAHHOCTP YMEHHMM pPACKpPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO

OanaHca 3TUX peakuui

1.10

ChopMHpOBAaHHOCT, YMEHUM OOBSICHATH 3aBHUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCTE  yMEHHH  OOBSCHATH  XapaKTep  CMEIICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBHCHMOCTH OT BHEIITHETO BO3JCUCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeoOpraHU4ecKas XUMUs

2.1

CdopMHpOBaHHOCT, YMEHUU pacKpbiBaTh cMbIca [lepuoamaeckoro
3aKO0Ha A.N. Meupeneena u JIEMOHCTPUPOBATh €ro

CUCTEeMAaTU3UPYIOILYIO, O0BSCHUTEIBHYIO H IIPOTHOCTHYECKYIO (DYHKITHH

2.2

ChopmupoBaHHOCTh YMEHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKUX »dieMeHToB 1-4 mnepuonoB Ilepuoanyeckoii
cucteMbl xumuueckux onementoB .M. MengeneeBa, wucnonb3ys
HOHATHSA «S-, P-, O-3/IeKTpOHHBIE OpPOMUTATH», «IHEPreTUYCCKUE
YPOBHI», OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHX
AJIEMEHTOB M UX COEIMHEHUH 1Mo meprojaMm u rpymmnam llepuoandeckoit

CHCTEeMBI XUMHYECKHX d1eMeHTOB JI.1. MenaeneeBa

2.3

ChopmupoBaHHOCTh YMEHHI XapakTepu3oBaTh (OMHCHIBaTh) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
NOATBEPXKIATh  CYIIECTBOBAHHME  TEHETUYECKOW  CBSI3U  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMU c MIOMOIIIBIO ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/II\/’I

2.4

C(I)OpMI/IpOBaHHOCTL yMeHHf/'I yYCTaHaBJIMBATb OPpHUHAIJICIKHOCTD
HCOPraHNM4YCCKUX BCHICCTB IO HX COCTABY K OHpe,Z[eJ'IéHHOMy KJ1acCcy

(rpynr[e) COCOUHECHUI (HpOCTBIC B€IICCTBa — MCTAJlJIbBl U HEMCTAJLIIbI,




OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHMI HCIIOJIB30BAaTh XUMHUYECKYIO CHMBOJHKY
JUIS. COCTaBIeHUS (DOPMYIT BEIIECTB ¥ YPAaBHEHUH XUMHUYECKUX PEAKIIHIA,
cucremarnueckyto HomeHknatypy (IUPAC) u TpuBHmanbHbIE Ha3BaHHS
OT/IEIIbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHblii ra3, YIrJeKUCIbd Tas,

aMMHaK, raméHas HU3BECCTBD, HeraméHas H3BCCThb, IMTHECBAA Coaa, IUPUT U

Apyrue)

2.6

ChopMUpOBaHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATH) OOMIHE
XMMHUYECKHE CBOMCTBA HEOPraHWYECKHX BELIECTB PA3IUYHBIX KIIACCOB,
MOATBEPXKAATh  CYIIECTBOBAHWE  TIE€HETHMYECKOM  CBA3M  MEXIY
HEOpPraHMYeCKUMHU BELIECTBAMU c MOMOIIIbIO ypaBHEHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CopMHpPOBAaHHOCTh, YMEHHUH IJIAHUPOBATh U BBIMOJHATH XUMUUYECKHUM
IKCIIEPUMEHT (pa3jioKeHHe IEePOKCHIa BOJOpPOJa B IPHCYTCTBHH
KaTaJn3aropa, OINpeaesieHHe Cpellbl PacTBOPOB BEMIECTB C ITOMOIIBIO
YHHMBEpPCAIbHOTO WHIUKATOpa, BIHUSHHUE pa3INYHBIX (PAKTOPOB Ha
CKOPOCTh ~ XMMHUYECKOW pEaKklud, pPEakiud HWOHHOTO OOMEHa,
KayeCTBEHHBIC PEaklMu Ha cynabdar-, KapOoHAT- ¥ XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUS, peIIeHUE OSKCIEPUMEHTAIBHBIX 3a1ad 10 TeMaM
«Metamibl» U «HemeTamibl») B COOTBETCTBUH C IMPaBHJIAMH TEXHUKH
0e30macHOCTH TMpU OOpalleHuH ¢ BEUIeCTBAMH U J1a0OPaTOPHBIM
000pyI0BaHUEM; MIPECTaBIIATh pE3yIIbTaThI XUMHUYECKOTO
SKCIIEpUMEHTa B (hOpME 3aIllUCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKITHMA

U GOpMyIUPOBATH BBHIBOJBI HA OCHOBE STHX PE3YyIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHUW  COOMIOAATh MpaBWiia  IOJIb30BAHUSA
XMMHUYECKON TOCYyl0H U J1abopaTOpHBIM O00OpYIOBaHHEM, a TaKXKe
npaBuiia oOpalleHusi C BEIIeCTBAMU B COOTBETCTBHH C HMHCTPYKIUSIMU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKUE MPOLIECCHI,
JeKale B OCHOBE IMPOMBIIUICHHOTO TOJMYYeHHUS CEPHOW KHCIOTHI,
aMMHuakKa, a Takxke CGHOPMUPOBAHHOCTH MpEACTaBICHUN 00 oOummX
HAy4YHBIX TPHUHIMIAX U OKOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO

ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TMPEACTABIEHUN O XUMHUYECKOW COCTaBIISIONICH
€CTeCTBEHHOHAyYHOW KapTHHBI MUPA, POJIU XHUMHUH B MMO3HAHUU SBJICHHI

npuUpoasl, B (POPMUPOBAHMHM MBIIUIEHUS U KYJAbTYPbl JIMYHOCTH, €€




(YHKIIMOHATTBHOW ~ TPaMOTHOCTH,  HEOOXOIUMOHW  JUIsl  peUIeHHS
MPAKTUYECKUX 3aJlad M DKOJOTMYEeCKH OOOCHOBAHHOTO OTHOINEHUS K

CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

3.2

ChopMUpOBaHHOCTh YMEHHI KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHPOpPMALIMIO, TOJIy4aeMyl0 W3 pa3HbBIX HCTOYHMKOB (CpeIcTBa

MaccoBOM KOMMYHUKAIIUU, ce€Th IHTEpHET U apyrue)

3.3

ChopmupoBaHHOCTE yMEHUH COONIONATh TIpaBUJa JKOJIOTHYCCKH
1e71eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOMU JESITEILHOCTH B LIENAX

COXpaHEHUs CBOETO 37J0POBbs U OKPYKAIOIIEH IPUPOTHOM CPeIbl

3.4

Oco3HaBaTh  OMAcCHOCTh  BO3JCHCTBUS HA JKMBBIE  OPTraHU3MBI
ONpENEIEHHBIX BEIIECTB, MOHMMAas cMmbIcha nokazarens [IJIK, noscHITh
Ha TIpuMepax CrnocoObl YMEHBIIEHUS W TPEIOTBPAIICHUS X BPEIHOTO

BOSHGﬁCTBHﬂ Ha Opraiu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYUCIICHUS c
WCIIOJb30BAHUEM IIOHATHS «MaccoBas JIOJIsI BEIIECTBA B PacTBOPE»,
00BEMHBIX OTHONIICHWM Ta30B TMPH XWMHUYECKHX PEAKIUAX, MAacCChl
BeIlleCTBAa WK 00BEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid O0BEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BEIECTB,
TEIoBOro 3¢d¢dekra peaklud Ha OCHOBE 3aKOHOB COXPAaHEHUS MAaCChI

BEILECTB, MPEBPAILIEHUS U COXPAaHEHUS SPHEPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre 0OCHOBBI OPraHU4YECKOW XUMHH

1.1

[Ipenmer opraHnyecKkOd XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAUYCHUE B
MOJIYyYYCHUU HOBBIX BEIIECTB M MAaTepUAIOB. Teopusi CTPOEHUS OPraHUYECKUX

coenquHeHnni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opmyiabl OpraHMYecKux BewiecTB. [‘omosorus, u30oMepus.
XHUMHUYECKas CBSI3b B OPraHUUYECKUX COCUHEHUSIX — OJVMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenue o ki1accuuKany OpraHudeCcKUX BEIIECTB

1.3

HomenknaTtypa opraHmdeckux COeIMHEHUH (cucTeMaTHueckas) W TPUBHAJIbHBIC

Ha3BaHMS BaKHEHIITNX Hp@}ICTaBHTeHeﬁ KJIaCCOB OPraHMYCCKHUX BCUICCTB

YreBo1opo sl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psia. MeTaH U 3TaH — NpocTeme
MPE/ICTaBUTENM aJIKaHOB: (PU3MYECKHEe U XUMHYECKHE CBOMCTBA (peaKiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, TOJyIeHHUE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH pAN. ODTWUIEH W NPOMNWIEH —
MPOCTEHIINE MPEICTABUTEIN AIKEHOB: (U3MYECKHEe U XUMHYECKUE CBOICTBa
(peakuuu TUAPUPOBAHMS, TAJIOTCHUPOBAHMS, THUApPATAIMM, OKHUCICHHUS U

MOJIMMEPHU3aLUH ), TOJIyYCHUE U IPUMEHEHHE

2.3

Ankamuensl: Oyraawen-1,3 wum wmetunOyraaweH-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKHE CBOMCTBA (peakiusl mojuMepusanuu). [losydeHne CHHTETHYECKOTO

Kay4dyKa U pC3UHBI

2.4

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHH, TOMOJIOTHUYECKHUI Jo) 0N AI_ICTI/IJ'IGH —
HpOCTCfIHIHfI npeaCTaBUTCIIb AJIKKMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IeCKI/Ie n
XHUMHUYECKHE CBOMCTBaA (peaKI_II/II/I TUAPHUPOBAHUS, T'aJIOTCHUPOBAHHA, THAPATAllUH,

ropeHI/m), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoun: COCTaB, CTpPOCHHC, q)HSH‘IeCKI/IC U XHUMHYECKHE CBOMCTBA
(peaKL{I/II/I raJJIOor¢cHUpOBaHUus U HI/ITpOBaHI/ISI), MOJIYYCHUC U TIPUMCHCHHUC. TOJ'IYOJ'IZ
COCTaB, CTpPOCHHC, (1)H31/I‘ICCKI/IG u XUMHUYCCKHE CBOICTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIYYCHUEC U TIPUMCHCHHC. ToxkcuYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIJICBOAOpOAAMHU, IMPUHAJICKAILIUMHA K

Pa3JIMIHBIM KJIacCaM




2.6

[IpupoHBIe HCTOUYHUKH YIiIeBOAOPO0B. IIpupoaHslii ra3 u NomyTHbIE HEPTIHbIE
ra3el. Hegth u e€ mpoucxoxknenue. CrocoObl mepepaOboTKu He(TH: MEeperoHKa,
KPEKUHT (TEpMUYECKUH, KaTaTUTHUECKHil), muposmn3. [IpomaykTsl mepepaboTKu
HepTH, WX NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObiTy. KameHHBIH yromb u

IIPOJIYKThI €r0 NepepadoTKu

Kucnopoacoaepxaiiine opraHuyecKue CoeMHEHMs

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJ: CTPOCHHUE, PU3UUECKHUE U
XMMMUYECKHE CBOMCTBA (peakUuu ¢ aKTUBHBIMU METaJlJIaMU, FaJIOT€HOBOI0OPOAAMH,
ropeHue), MnpuMeHeHue. BoJopoaHble CBSI3W MEXJIy MOJEKyJaMu CIUPTOB.
JleficTBHe MeTaHOJIa U 3TaHOJA HAa OPraHU3M 4YeJ0BeKa. MHOroaTOMHBIE CIIUPTHI.
OTUJIEHITIMKOJIb U TJIMLEPUH: CTpOeHHE, (PU3MUeCKne W XUMHUYECKHE CBONCTBA
(B3auMozelicTBHE €O WIENIOYHBIMM METaJUIaMM, KaueCTBEHHAas peakuus Ha
MHOTOATOMHbIE cnupThl). JleficTBue Ha opraHusMm uesnoBeka. [IpumeHeHue

TIIMNEPHUHA U OTUJICHI IUKOJIA

3.2

®DeHoJI: CTPOCHUE MOJICKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTD

¢enona. Ilpumenenue gpenomna

3.3

Anpaerunbl U KeToHbl. DOpManbACTUI, alleTAIBICTHA: CTPOEHUE, (PU3NUYECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMHM OKHCICHHWS W BOCCTAHOBJICHHWS, KaueCTBCHHBIC

peaxiun), nojydyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIC TpeeTbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAsS W YKCyCHas
KHCJIOTBI: CTpOeHHUE, (PU3NUECKHE M XUMUUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME IS
Kjacca KHCJIOT, peakius dJTepuduKanuu), TOJy4eHHE ¢  IMPUMCHEHUE.
CreapuHOBasi ¥ OJICMHOBAs KUCJIOTHI KaK NPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCIOT. MBIa KaK COJIM BBICHIHX Kap6OHOBBIX KHCJIOT, UX MOIOLICC I[CI\/'ICTBI/IC

3.5

CrnosxHble 3(huUpbl Kak MPOU3BOJIHBbIE KapOOHOBBIX KUCIOT. ['MIpONM3 CIOKHBIX
a¢upoB. Kupel. ['maponus xupoB. [Ipumenenue xupoB. buosjormyeckas poJb

KUPOB

3.6

YrneBopl: cocraB, Kiaccu(puKanus yrieBoJOB (MOHO-, JW- M MOJIUCAXaPHUJbI).
['moko3a — mMpocTeHIMii MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHSI MOJICKYIIbI,
(busnyeckre ¥ XUMHYECKHE CBOMCTBA (B3amMoeiicTBue ¢ ruapokcuaom memu( 1),
OKHCJICHHE aMMHauHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHwue,
OpOo>KeHHE TIIIOKO3bI), HAXOKJIEHUE B MPUPOJE, TPUMEHEHHE, OMOIOTHYeCKast POJib.
®ortocunTe3. Dpykroza Kak H30Mep TIIOKO3bl. Kpaxmam M 1emnono3a Kak
npupoaHble TonuMmepbl. CTpoeHHe Kpaxmala U HeJUToio3bl. dusndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/II[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IOIIOM)

A30Tcoxlep>1<aume OpTraHU4YC€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTCpHBIC OPraHUYCCKUC COCIAUHCHMUA. dusznueckue u




XUMUYECKHME CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riauuuHa). buonoruudeckoe

3Ha4YeHUE aMUHOKUCIOT. Ilenrruanl

4.2

benku kak nOpuUpoOJHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OeiIKoB. XHUMHUYECKHE CBOWCTBA OEIKOB:

TuapoJin3, AcHaTypanuus, Ka4CCTBCHHBIC PCAKIIMU Ha Oenku

BbICOKOMOTIEKYIIAPHBIE COETMHEHUS

5.1

OcCHOBHbIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUH, CPEAHSST MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJAbl CHHTE3a BBICOKOMOJEKYISIPHBIX COEIWHEHUH —

noaMmMepus3anyAa U NOJIMKOHACHCAI A

5.2

OKClepUMEHTAJIbHbIE METOJbl HM3y4EHHUS BELIECTB U MX IpeBpalleHuil:
03HaKOMJIEHHE ¢ 00pa3liaMy IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTI/IquKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUH 37eMeHT. AToM. Sapo aToma, M30TOMBI. DJIEKTPOHHAs 000J0YKa.
DHepreTHYeckue YpOBHHU, MOIYPOBHH. ATOMHBbIE OpOHMTaNH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacrpe/esieHusl 3JIEKTPOHOB MO OpOUTalIsIM B aromMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHASI KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonanueckuii 3akoH u Ilepuoguyeckas cucrema xumuueckux snementon .M.
MenneneeBa. CBsA3b NEpUOAUMYECKOr0 3akoHa U llepuoandeckoid CHUCTEMBI
xuMuueckux anemeHtoB .M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CJIOXKHBIX BEIIECTB IO TPyHIaM U MEPUOAAM.

3HayeHHe NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

Crpoenue BemecTBa. XuMHUecKas CBA3b. Bubl XuMu4yeckoi cBsA3U (KOBaJIEHTHAs
HENoJsIpHas U TMOJIApHasi, MOHHAasl, MeTajindeckas). VoHbl: KaTHOHBI M aHHOHBI.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHONM XUMHUYECKOW CBs3M (OOMEHHBIN WU

JIOHOPHO-aKILENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHOCTS. BHCKTpOOTpI/II_IaTeJ'IBHOCTB. CreleHb OKUCICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYIIAPHOTO CTPOCHUS. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTBa. THIIBI KPUCTAJTNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTE CBOMCTBa

BCIICCTB OT TUIIA KpHCT&J’IJIH‘-ICCKOﬁ pCH_IéTKI/I. Ilonsarue o AUCTICPCHBIX CUCTEMAX.




HcTuHHbIE U KOJIIIOUIHBIE PACTBOPBI. MaccoBasi 10151 BEIIECTBA B PACTBOPE

1.6

Knaccugukanus Heopranmdyeckux coequHeHuil. HoMmeHkmatypa HeopraHHuecKHX

BCIICCTB

1.7

Xumunueckas peakuus. Knaccudukanus XMMHUYECKUX peakUuil B HEOPraHU4ecKon
U OpPraHN4eCcKOM XMMHH. 3aKOH COXPAaHEHUS! MAcChl BELIECTB, 3aKOH COXPaHEHUS U

IpeBpaliCHus SHCPIrur Npru XUMHYCCKUX PCAKIUAX

1.8

CKopocTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XHUMHYECKoe paBHOBecwe. DaKTOPHI, BIHUSAIONIME HAa

COCTOsIHME XuMH4eckoro pasHosecus. [Ipunnun Jle [larense

1.10

DnekTponuTHdeckas aucconuanus. CunbHble W cmalObie dexTponuThl. Cpena
BOAHBIX PaCTBOPOB BCIICCTB: KHCIIAA, HeﬁTpaﬂbHaﬂ, IeJIovHast. PeaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenne HemeramnoB B [lepmoauyeckoil cucTeMe XMMHYECKHX
anementoB [[.MI. MenzaeneeBa u 0COOEHHOCTH CTpOeHHsI aTOMOB. Du3myeckue

CBOMCTBa HEMETaNIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpUMEpe KUCIOPOJa, CEpBI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEUIIUX HEMETAUIOB (TajJoreHOB, CEphl, a30Ta,
docthopa, yrmepoga W KpEeMHHUS) W HUX  COCIAUHECHHH  (OKCHJIOB,
KHCJIOPOJICOACPKAIIIUX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). I[IpuMeHeHwue

BaXHEHIITNX HEMETAIUIOB B UX COCI[I/IHGHI/Iﬁ

2.3

Meramnel. [lomoxxenue wetamwioB B Ilepuogmyeckoil cucremMe XUMHUYECKUX
anemenToB JI.1. MennaeneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. Obmme Qusnueckue cBoiicTBa MeTayioB. CIjlaBbl METaJLIOB.

DNEKTPOXUMHUYECKUN PsiJl HAIPSHKEHUH METaJIOB

2.4

XHWMHYECKUE CBOMCTBA BAKHEHUIITUX METAUIOB (HATPUM, Kaaui, KaJIBIIMA, MarHHUH,
ATIOMUHHM, IHHK, XpOM, JK€JIe30, MeIb) M UX coenuHeHui. OOmme crocoObl

MOJIYYCHH MCTAJJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6BITy 1 TCXHHUKEC

2.5

I'eneTnyeckas CBs3b HCOPTraHNUYCCKUX BCHICCTB, NMPHUHAICKANIUX K PA3JTIAYHBIM

Ki1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B oOecmeycHUH 3KOHOFH‘ICCKOI>1, 3HepreTquCKOﬁ U MHIIEBOM
6C3OHaCHOCTI/I, pPa3sBUTHU MCIOUIUHEI. Ilonsrue o Hay4YHbIX MCETOJaX ITO3HAHUA

BCIICCTB U XUMHWYCCKUX peaKI_II/Iﬁ

3.2

HpC,Z[CTaBJ'ICHI/IH 00 06U_II/IX HAaYYHBIX TMPUHIUIIAX ITPOMBINIJICHHOTO IMOJIYYCHUA




BOXHEUINX BeIIECTB. YUeNoBEK B MHpE BEIIECTB M MAaTEPUATOB: BayKHEWILHE
CTPOUTEIIbHBIE MAaTEpHUAIbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KpPaCKH, CTEKIIO,
KEpamMuKa, MaTephaybl [Jis DSJEKTPOHHKHA, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpaJIbHbIE y100peHus

3.3

XuMus o 3J0pPpOBLEC UYCJIOBCKA: IIpaBuJIa HMCIIOJIB30BAHUA JICKAPCTBCHHBIX
MperapaToB, MmpaBuia 0€30IMaCHOTO HMCIOJIb30BAHUS MIPEIApaTOB OBITOBON XUMUU

B II0OBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus. 10-11 knacc/T'abpuensu O.C., Octpoymos WU.I'., Cragkos C.A., AKIIHOHEPHOE
obmectBo «M3marenbctBo «IIpocBemieHney;

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubmuoTeka [{OK https://m.edsoo.ru/7f41837c

YYEBHOE OBOPYJAOBAHUE
[Teprognueckas cucrema xumuueckux 3yeMeHToB J.M.Menneneesa,

3JI€KTpOXPIMPI‘I€CKHﬁ paa HAIIPSZKECHUA MCTAJJIOB, Ta6JII/IIIa pPaCcTBOPUMOCTH,
MOICIIN KPUCTAJUNIMYCCKUX PCIICTOK

OBOPYIJOBAHMUME JJIAA ITPOBEJEHUSA TABOPATOPHBIX,
INPAKTUYECKHUX PABOT, IEMOHCTPAIIAA.

OO6opynoBaHue EHTPA €CTECTBEHHOHAYYHON M TEXHOJOTHUECKOW HAMpaBIeHHOCTEH
"Touka pocta" Ha 6aze MBOY "COL Ne3": MynbTUMENUIHBINA TTPOECKTOP,
KOMIIbIOTEP, HAOOPHI XMMUYECKUX PEAKTHBOB, XMMHUYECKas MOCYa,

udposas naboparopus "Pagyra".


https://m.edsoo.ru/7f41837c
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