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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit @eneparumny, TpeOOBaHUN K PE3ylbTaTaM OCBOCHMS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX opraHuzauusix Poccuiickoi
Qdenepanvy, peaNu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIO)KeHMH «CTpaTterud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU IIEJIEH,
collepKaHMsl, PE3yJbTaTOB OOy4YeHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM O3TAllOM pealu3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero ooIero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera «XuMUus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe O XMUMHHM C Y4€TOM cCreUu(PUKH HAyKH XUMUHU, €€ 3HAueHUs B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK MIPaeT O0COOYIO0 pOjb B
COBPEMEHHOMW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJIBI M YeloBeKa, KOTopoe (HopMHUpYyeTCcs B XMMHH Ha OCHOBE MOHUMAaHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBON KYJIBTYPhI, HEOOXOJUMBIM YCIOBUEM YCIECIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00ambHBIX MPOOJEM YCTOMYMBOIO pa3BUTUSI 4YEJIIOBEUYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  TipeMeTa  «XUMHUs»  SBIAIOTCS 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opranndyecko xumuu. @opMupoBaHUEe JAHHOW CHUCTEMbI 3HAHUW MPU HU3YyUYECHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro MaTepuaia u O0O0YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OpPraHUYECKHUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKHX U BJIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XWMHHM MOJIy4arOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

Ilog HOBBIM yrjioM 3peHusi B mpeaMere «XHUMHs» 0a30BOro0 YpPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUA MaTepuall W (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmMMCs TPEIOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3M XHMHUHU C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OpUMEHSATh €€ MJi1 TOMNOJHEHUs 3HAHWM, pEeHIeHUs] HWHTEIUICKTYalIbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JIAHHOTO  YPOBHS  HM3YyY€HHsS  OPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYaroOIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpPOEHHEM, II03HABAEMOCTb IPUPOAHBIX SBJICHUNH NyTEM OSKCIEPUMEHTa W
pellieHusl IMPOTUBOPEUYMI MEXIy HOBBIMU (akTaMM M  TEOPETUYECKUMU
IPEIIOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PELLIEHUH SKOJIOIMUYECKUX MpodeM, a
TaKXke MpolseM cOepeKeHUs! SFHEPTeTUUECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX
TEXHOJIOTUI U MaTEPHUAJIOB.

B mmaHe pemeHus 3anad  BOCIMTAHMS, pa3BUTHS U COLMAIN3ALMU
oOyyarouMxcs MPUHATHIE MPOTPaMMOM IO XHMHUU IOAXOABI K OIpPEIEICHHIO
COJEp)KaHUs M IOCTPOEHHUS TpeaMeTa NpeaycMaTpuBaloT (popMmHpoBaHHUE
YHUBEpPCAIbHBIX Yy4EOHBIX JIEHCTBUM, HMEIOIUX 0a30Boe 3HAUYCHHUE JUIA
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMMH.

B mnpakTuke mnpenojaBaHus XMMHM KAaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIeHd HU3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMUYECKON HayKu Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHUYECKOMH
JESATENbHOCTH YeJIOBEKa M KaK OAHOrO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CornacHO JaHHOM TOYKE 3PEHUS IVIABHBIMM ILEJISAMH U3YYEHHs IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (opMUpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU KaKk  BaKHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€XAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011I€eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpPOBaHUE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB M XHUMHYECKUX peaklHil, HEe0OXOAMMBIX [JIsi TNpUuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHUU U CIIOCOOOB JEATEIBHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIEPUMEHTAa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkaTenibHas XapakTEepUCTHKA Ielel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelnHero obmiero odpazoBanusi. Ceroans B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOydeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAaMOTHOCTHIO, TO €CTh CIocoO0amMu |
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOU KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TnpU U3yYEeHUH HpeaMeTa «XHUMHS» JTOMUHHPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

ajganTauys oO0y4yarolIuXcsl K YCIOBUSAM JMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO I'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarONMIMXCs  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TO3HAaHMM XUMHH, a TaKXKe JJIsI OIEHKU C TMO3UIUN



AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XUMHUUYECKUX
MPOIIECCOB HA OPTaHU3M YE€JIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHajlu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIAEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEUICHUM TJIOO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpeaMeT «XHUMUS»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA 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€ ocHOoBHbIE MooxkeHus1. CTPYKTYpHBIE POPMYJIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpUBUAIbHbIE 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
ONMMCaHUE AEMOHCTPAILMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI pAn. MeraH u 3TaH —
NPOCTEHIINE TPEACTABUTENN alKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJIEHHWE B TMPHUPOJE, MOJIyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psifl. DTWIEH U MPONUJIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOT€HUPOBAHMS, TUIpaTallid, OKHUCJIEHUS U
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

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

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMS, TOMOJOTHYECKUN psll. ALETUIIEH
— MpOCTEHIIMN TpeAcTaBUTENb AJKHUHOB: COCTaB, CTpPOEHHUE, (U3NYECKUue Hu
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QpU3MUYECKHE U XUMHUUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHHsS U HUTPOBAHUS), MOJYYEHHE W MPUMEHEHHUe. 10myon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJOPOAAMH, IPHUHAIICKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTH U B ObITY. KaMeHHbII
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAaKOMJIEHHME C oOpa3namMu IUIaCTMAacCc, KaydyyKOB M PE3MHBI, KOJUIEKIUH
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Maccel, 00BbéMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMH, TOpPEHHE), NpUMEHEeHHE. BoIOpoJdHbBIE CBA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE cHpThl). JleiicTBHE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U Kkemowusl. DopMmanbAeruj, aueTAIbIETUI: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KHUCIJIOTBI: CTPOCHHE, (PU3NYECKHE M XUMUYECKHE CBOWCTBa (CBOMCTBA,
oOmue It Kiacca KUCJIOT, peakius dTepu(uKainum), MoJIydeHHe U IPUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, M- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnono3a Kak mpupojHbie monuMepbl. CTpoeHue kpaxmaiia H
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX MPEBPAILLECHUN:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJIYKTa PEaKIMHU 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 AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

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

DKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HMX IPEBPAIICHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEPHU3ALMH, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN —
MOJINMEPU3ALMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKIIA.

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

®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DPHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YriIeBOABI, >KHUPHI,
(bepMeHTHI).

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

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

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbBI XUMHH

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYeCKHEe YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckas cucTeMa XUMHAYECKUX SJIEMECHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XWMHYECKOW CBA3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucnenusi. IoHbI: KATHOHBI U AHUOHBI.



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

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

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

Xumuueckas  peakuus. Kimaccudpukanus  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHWYECKONW XUMHHM. 3aKOH COXPAHEHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xuMuueckoro pasHosecus. Ilpunnun Jle [latense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MPEeBpallCHUM:
neMoHcTpanusa Taommi «llepuoanueckas cucrema XumMudeckux asnemeHtoB J[. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOACHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIoKEHHE EPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONPENEICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMONIbIO YHHMBEPCAJIBHOTO HWHIUKATOpa, pEeakluu HOHHOTO oOMeHa),
pOBeJIeHNE MPAaKTHUEeCKOoi paboThl «BnusiHue pa3nuyHbiX PakTopoB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacuétel 1o ypaBHEHMSIM XUMUYECKHUX peakuuid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUEThI, PACUETHl C MCHOJIb30BAHUEM IIOHITHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
@dusnyuecKkue CBOMCTBA HEMETALIOB. AJUIOTPONUS HEMETAUIOB (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 COCTUHEHHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMHYECKUI P HANIPSKEHU METAJIOB.

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

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl M3YUYE€HHUS BEIIECTB W UX MPEBPALCHUM:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0YEH, KAU€CTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHrnie 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, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

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

[IpencraBienus 00 OOMMX HAyYHBIX MPUHIMUIAX MPOMBIIIJIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yI0OpeHUSI.

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

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBsi3ed MpU  M3y4YeHHH OoOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAy4YHBIM (DaKT, rumores3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIU, TMEePUOJUIHOCTh, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaIMOAKTUBHOCTD, 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: MuUHEpAIBI, TOPHBIC TIOPOJIBI, MOJIC3HBIC MCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TMpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

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

OCO3HAHUE OOYYAIONIUMHUCS POCCUMCKONW Tpa)xKJaHCKON HUIASCHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaTHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPAXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIBHOCTH
oOy4JaromuXxcs M0 peaqu3aliy 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;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIOCOOHOCTH TOHMMaTh U TNPUHUMATh MOTHUBBI, HAMEPEHUs, JOTUKY 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 MPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
NPUMEHEHHS] XUMHUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKH €CTh PE3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanau3e MH(POpMAIMU O MEPENOBBIX JOCTHUKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

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

4) popMupoBaHus KYJbTYPbI 310POBbSI:

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

coOJIrOICHUST TIpaBUJI OE30I1MacCHOrO OOpaIleHHUsl C BEIISCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

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

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrux BHIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAaKTUYECKOMY 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 WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11€J€CO00Pa3HOr0 OTHONIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATeIbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKAaTUBHOM WU COLMAJIbHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON PAKTHUKH;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpE/ICTaBICHUsI 00 OKPYXKAIOIIEM MUPE KaK O €JUHCTBE MPUPOJILI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICeHUH NPOoOJIeM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHMHM HOBOM 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOsieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCA JaHHBIX C LEJIbI0 MOJYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqu51€: IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTH HaquOI;'I KapTHUHBI MHpA H CHGIII/I(I)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecrieunBaroIIne dbopmupoBaHue (b yHKITMOHATBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTD o0y4Jarommxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeTtanpeaMeTHbIEe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaBaTeJIbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMHU LEJISIMH;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWUM MPUEMBI JJOTMYECKOTO MBIILICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCHU(PUKAIIMU BEIIECTB MU
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SABJICHUSAX, OPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJIECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 MO3HAHHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

dbopMyITUpOBATH IEJIM U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh MTOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0O/IaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M  IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTHYECKHX 3a7ady, IPUMEHEHHUIO pPa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (HaAy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [Jsi BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMNBIT MCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HHpOpMalMe: NpUMEHSATh MeXNpeaMeTHble ((pu3nueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJIsTHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIa€MOM TeMbI B XOJ€ Majora u/uiu
JTUCKYCCUHM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpOBaTH CBOU  NPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH pPe3yJbTaTOB IMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMM TPU BBHITOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPaKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CyXIeHHsI 1 OOMEHa MHEHHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOpUTM JICHCTBUA TpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ YYETOM IMOJYyYCeHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

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

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



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

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraIOIINE TOHATHS (XUMUUYECKUW DJIEMEHT, aToOM, DJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJIAPHBIH O00BEM, YIJIEPOJIHBIN CKeleT, (yHKIHUOHAIbHAs TpyIia,
pauKall, U30Mepusi, ©30MEPhI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aK0OH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJB30BAaHUN BAXKHEUIIUX OPraHUYECKHX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COEAUHEHNI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIHid,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB JJIsl WJUIFOCTpPAlMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEAeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIWHEHMs), [JaBaThb KM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (EeHoN, (popmanbIerus, ameTaablerul, MypaBbUHAsS
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(OPMHUPOBAHHOCTh YMEHUSl TPUMEHATH TIOJIOKEHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
(¢u3znueckre U XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH PpPa3IMYHbIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METAaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
IJIMLEPUH, (EHOJI, aleTalbJeruja, MypaBbHUHas M YKCyCHasi KHUCIOTBI, TJIIOKO03a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), HIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX DPEAKIHHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOYHUKH YTIE€BOAOPOIHOTO
Chlpbsi  (HEQTb, NPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboTKU WU
NPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKu;

chOpMUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUUCICHHUS TI0 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaklud MO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHMEM, a TaKXKe IpaBWiia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

cOpMUPOBAHHOCTh YMEHHHM IJJAHUPOBaTh M BBINOJHATH XUMHUYECKUH
HKCIEPUMEHT (TIpeBpallleHUs] OPraHMYECKUX BEIIECTB IPU HarPEBaHUU, IOTyYCHHUE
STWIEHa M W3YyYEHHE €ro CBOMICTB, KAaYECTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpU HAarpeBaHUM, I[BETHHIE pEaKLUUU OEIKOB) B
COOTBETCTBHUM C TMIpPaBWJIaMU TEXHUKHM O€30MAaCHOCTH TMpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpPHBIM OOOpPYIOBAaHUEM, TMPEACTABIATh PE3YNIbTAThI
XUMHUYECKOTO JKCHEpPUMEHTa B (opMe 3allCH ypPaBHEHUH COOTBETCTBYIOIIHX
peakiuii 1 GopMyIHpPOBaTH BHIBOABI HA OCHOBE 3TUX PE3yJbTaTOB;

cOpMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TOJIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOI
uHopmanuu, UHTEpHET U Opyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA UBbIE OPraHU3MBbl ONPEACIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIIHBIX METO/JAaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

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

dbopmyi.
11 KJIJACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOmmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHHS TPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAs] JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPIUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUHU U O€30MacCHOM HCIOJb30BAHWH BOKHEHIIIUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAaHNUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld TIa3, YIVIEKUCIbIA ra3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJCHTHAasi, MOHHAs, METaJNIMYECKasi, BOJAOPOJIHAS) B COCIMHEHUAX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONpeNeIEHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
1. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONLYIO, O0BICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xumuuecknx asmeMeHtoB JI. WM. MenzneneeBa, MCHONB3ysl MOHSATHS «S-, p-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DULIUPOBATH XMUMHYECKHE PEaKIUU I10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS DPEAKIHMI pa3IMYHBIX
TUIIOB, MOJIHBIE M COKPAILEHHBIE YPABHEHUS PEAKLIUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JMYHBIX HEOPTaHUYECKUX BEIICCTB, pPACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIWUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUIESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

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

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBas JIOJIS BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIICCTB, TEIUIOBOTO 3(deKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHUS MacChl
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHHUE PA3NTUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOUN pEakIuw,
peakiuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHNH C BEIIECTBAMU U JTAOOPATOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa 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
KOMMYHUKaIuu, IHTepHEeT U ApyTHXx);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsI M OKPYXAIOLIEH MPUPOJHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYEHHBIMHU BO3MOXKHOCTSMH 3/I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
99 HenpenenbHbie yrieBo10pOabl: AIKEHBI, 6 1
' AJKaJUEHbI, ATTIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeIUHEHU s
3.1 Cruptsl. DeHon 3
3.9 Anpneruapl. KapOoHOBBIE KMCTIOTHI. 7 1
' CroxHbie 3QUpBI
3.3 VYraeBoasl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus

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

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xummusi
2.1 Mertanibl
2.2 Hemeranmsi 1 1
53 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX 5
' BeIlleCTB
Utoro no pazneny 17
Paszpnen 3. Xumus n Ku3Hb
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoThl padoThbI
pecypcsbl
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKEHUS
IIpencraBnenue o knaccupuKauu
3 opranudeckux Beuiects. HomeHnkmnarypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psif
5 MertaH u 3TaH — npocTenme 1
MIPEJCTaBUTENN AIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJEH U NIPONWIEH — MpOCTENIINe 1
MIPEICTAaBUTENN AJIKEHOB
3 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
9 Anxanuensl. byranuen-1,3 u 1

MeTunoyraauen-1,3. Ilonyyenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTMUYECKUH psil. ALIeTHIIEH —
MPOCTEUIINI IPEACTABUTEIIb AIKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOIOPOIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccam
[IpupoiHbIE UCTOYHUKH YIJIEBOIOPOJIOB:

14 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KountponsHas pabota no paszaeny
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUIICHTIIUKOIb U
TIIALIEPUH

19 @DeHOM: CTPOSHUE MOJIEKYIIbI, (PU3NYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbrerunsl: GopMaIbaeTua U
aneTranbAerul. AueToH

21 OAHOOCHOBHEBIE Tpe/ieNIbHbIE KAPOOHOBBIE




KHCJIOTBL: MypaBbUHAA U YKCYCHaAs

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
KHCJOT, NX MOIOIIIEE JCHCTBIE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX

3¢upos

26

Xupsbr: rugponn3, npuMeHeHue,
OuroJIoTHYecKasi poJib )KUPOB

27

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

28

KanMaJ'I " OCJIJIK0JI03a KaK IMIPUPOJHBIC
ITOJIMMECPBI

29

KonTtponsHas pabota no pasaeny
«Kucnopojacoaepkaiiyue opraHu4ecKue
coenuHEeHU/ Beepoccuiickas
MpoBepoyHasi paboTa

30

OO11ast XxapaKTepUCTHKA a30TCOAEPIKALIIX
OpraHUYeCcKUX COeTUHEHUH /
Bcepoccuiickas npoBepouHas paboTa

31

AMMWHBI: METHJIAMHWH U aHWJINH

32

AMUHOKHCIOTBI KaK aM(I)OTCpHBIC




OpPraHu4eCKUC COCANHCHU A, UX

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

ounoJsiornyeckoe 3Hauenue. llenTuasl.

OCHOBHBIE TTIOHSATHS XUMHHU

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

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHuIecKux 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BeIIeCTBA. XMMHUECKas CBA3b, eé
BHbI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBaJICHTHOM CBS3U. BO,Z[OpOI[HaSI CBA3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. BemecTra
MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

IlonsTue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTueckas padota Ne 1. «BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

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

12

OKHCAUTENEHO-BOCCTAHOBUTEIHHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KontponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue puzndecKre 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

HemeTtamnel, MX MOJI0KEHHE B
[Tepronnueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCTIopo/a, cepsl, pocdopa u yriuepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX
COEeIMHEHUN

23

XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COEIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpeMHUS U
HUX COeIUHEHUN

25

[IprmeHeHne BaKHENIINX HEMETAIUIOB U UX
COEIMHEHUN




O00011IeHNE ¥ cUCTEMATH3AIMS 3HAHUH 110
teme «Hemeramiey. Beruncinenus mo

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

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Hemertanmmsi"y

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

29 Heopranudeckne u opraHmdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmboTepHbIe HEOpraHU4YeCKHUe U

30 opraHuueckue coenuHeHus. ['enernueckas 1
CBSI3b HEOPraHUYECKUX M OPTaHUYECKIX
BEIECTB
Ponp xumun B oGecrieueHuH 3KOJIOTHUYECKOH,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEUIIHBI
[IpencraBienust 00 OOMIKUX HAYYHBIX

32 MPUHIIUIAX TPOMBIIUICHHOTO MMOTY4eHUs 1
BYKHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS U 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTh TPEACTABICHUN O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIA XUMUHU B TIO3HAHUU SIBJICHUI
npUpOabl, B (OPMUPOBAHWUU MBIIUICHAS W KYJIbTYphl JIMYHOCTH, €&
(GYHKIIMOHATBHOM  TPaMOTHOCTH,  HEOOXOAUMOM  JJisi  PEIICHHS
MPaKTUYECKUX 3a/7ad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0pPOBBIO U MIPUPOHOM Cpejie

1.2

Bnagenune cucteMol XMMHUYECKMX 3HAHWUM, KOTOpash BKIIIOYAET:
OCHOBOTOJIAraloIre TTOHSTUS (Monekymna, BAJICHTHOCTH,
AIEKTPOOTPHUIIATETHFHOCTh, CTETICHh OKHUCJICHHUS, XHMHUYECKas CBS3b,
MOJb, MOJISIpHas Macca, MOJISIpHBIM OO0BEM, YIVIEPOJIHBIN CKeNlerT,
byHKIMOHATbHAs rpymnmna, panukan, u3oMepus, U30MEpHlI,
TOMOJIOTHYECKUN P, TOMOJIOTH, VIJIEBOJOPOJbI, KHUCIOPOA- U
a30TCOJIEpKaIlie COEAUHEHHUs, OHOJOTMYECKH aKTHBHBIE BELIECTBA
(yrneBompl, XUpPHI, OCNKH), MOHOMED, TMOJUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE  COCAMHEHHUS); TEOPHUH U 3aKOHBI (TeopHs
XMUMHUYECKOTO CTpoeHusi opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, (HaKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, I[IOJy4eHUH U OE30MacCHOM
UCIOJIb30BAHUHU BaXHEHIIINX HEOPraHWYECKUX U OPraHUYEeCKHX BEIECTB

B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCIIOBCKa

1.3

ChopmMupoBaHHOCTh yMEHUN BBISIBISITH  XapaKTEepHbIE MPU3HAKU
MOHSTHIA, yCTaHABJIMBATh ux B3alMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSATHSI TPU ONHCAHUU COCTaBa, CTPOCHUS U

MpEeBpalIeHUI OPraHUYeCKUX COCTUHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCHOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY
JUIL  COCTaBJICHUS MOJIEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpal€HHOW) (opMyn OpraHMYeCKMX BEIIECTB M ypaBHEHUH
XUMUYECKUX PEaKLUi, N3rOTaBIMBAaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB U WJUIIOCTPALIMM HMX XUMHYECKOIO M IPOCTPAaHCTBEHHOIO

CTPOCHUS




1.5

ChopMUpOBaHHOCT ~ YMEHHMH  yCTaHAaBIMBAaTh  NPUHAIICKHOCTH
HN3YUCHHBIX OPraHM4YCCKUX BCHICCTB IO HX COCTaBy MU CTPOCHUIO K
ompenenéHHoMy  Kjaccy (rpymme) coeauHeHuil  (yriaeBOJOpOJbl,
KUCIIOPOA M  a30TCOJCPIKALINE COCAWHEHHS, BBICOKOMOJIEKYISPHBIC

COCI[PIHGHI/I?I), JaBaTb UM Ha3BaHUA I10 CHCTEMAaTHICCKOM HOMCHKIJIATyp¢C

(IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OMPEICIATh BUIbI XUMUYCCKOUW CBSI3U B

OPraHWYEeCKUX COCMHEHUIX (OIMHAPHBIE U KpaTHBIE)

1.6

CpopMHPOBAHHOCTH YMEHUS MIPUMEHSTH: MOJOKEHUSI TEOPHUH CTPOCHUS
oprannyeckux Bemects A.M. byriepoBa jyist 00bICHEHHS 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MaCChl

BCIICCTB

YrneBo1opobl. Kucnopoacoaep:xarme " a30TCoIepHKaIIne

OpPraHnu4€CKUC COCANHCHU . BLICOKOMOHeKyJ'IS[pHBIe COCAMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHHUW TPUBOJUTH TPHUBUAIBHBICE HA3BaHUS
OT/ACIBHBIX OPraHMYEeCKUX BEMICCTB (ITHJICH, MPOMMICH, alleTHUJIEH,
STUJICHTJIUKOJb, TIWULEPUH, ¢eHoN, G(OpPMaIbIETHI, aleTalIbICTHI,
MYpaBbUHAs KHCIOTA, YKCYCHas KHCJOTa, OJIEMHOBAs KHUCJOTA,
CTeapuHOBasi KHUCJIOTa, TJIFOKO3a, (PYyKTO3a, Kpaxmal, IeJII0J03a,

TJTUITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHM XapaKTEpPU30BaTh COCTaB, CTPOCHUE,
du3nyecKue W XHMHYSCKHE CBOMCTBA THUIHYHBIX IPEJACTABUTEIICH
Pa3IUYHBIX KJIACCOB OPraHUYECKHX BEHICCTB (METaH, 3TaH, 3THJICH,
NPOINWIICH, areTwieH, OyraaueH-1,3, wmerwnOyramuen-1,3, OeH3o,
METaHOJI, JTaHOJ, STHJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTalIbJICTH]I,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIOKO3a, Kpaxmal, IeJUI0iI03a,

aMUHOYKCYCHasl KHCIIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUSA HIUIIOCTPUPOBATHL T'CHETUYCCKYHO CBSA3b
MCKAY THUIIMYHBIMUA NpeaAcCTaBUTCIIMU Ppa3JIN4YHbIX KJIaCCOB
OpraHN4YCeCKUX BCIICCTB YPABHCHUAMHU COOTBCTCTBYIHOIIUX XUMHUYCCKUX

peaKIuii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT

2.4

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHHKH
YTJIEBOJOPOIHOTO ChIpbs (HE(Th, IPUPOAHBIN a3, yroip), CocoObl X

nepepa60TKI/I 1 IPaKTUYICCKOC IPUMEHCHUC ITPOAYKTOB nepepa60TKH

XUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BJIaJIETh CHCTEMOI 3HaHMI 00 OCHOBHBIX

MCTONAaX HAYYHOI'O IIO3HAHUA, UCIOJB3YCMbIX B XUMHU IIPU U3YYCHUU




BEIIECTB M XHMHUYECKUX SIBJCHUM (HAONIOICHHE, HW3MEpEHHUE,
HKCIIEPUMEHT, MOJICJITUPOBAHUE), UCIIOJIb30BATh CUCTEMHbIC XUMHUECKIE
3HAHUS JJI IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TIPaBHIA  TOJIH30BAHUS
XUMUYECKOM TMOCyI0M W Jab0paTOpHBIM OOOPYIZOBaHHMEM, a TaKKe
npaBuia oOpalieHus] C BEIIeCTBAMU B COOTBETCTBHUHU C MHCTPYKIUSIMH

11O BBIINIOJIHCHHUIO J1a6opaT0prlx XUMHUYCCKHUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHMH IJIAHUPOBATH U BBHINOJIHITH XUMUYECKHUI
JKCIIEPUMEHT (TpEeBpallleHUs] OPraHNYEeCKUX BEILECTB MPU HarpeBaHHH,
MOJIy4YE€HUE STHJIEHA U HU3YYEHHE €ro CBOWCTB, KaUE€CTBEHHBIE PEAKIUU
OpraHMYECKHUX BEILECTB, JEHaTypalus OeIKOB IpU HarpeBaHUH,
L[BETHbIE pEaKlUUU OENIKOB) B COOTBETCTBUU C MpaBWIAMHM TEXHHUKHU
0e30MacHOCTH TpU OOpalleHMH C BeulecTBaMM U J1ab0paTOPHBIM
000pynoBaHuEM; MIPE/ICTaBIATh pe3yabTaThl XUMHYECKOTO
AKCIIEpUMEHTa B ()OpPME 3aMHMCH YPAaBHEHHI COOTBETCTBYIOIIMX PEaKITUi

1 popMyaupOBaTh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

CpopMHpPOBAaHHOCT, YMEHHUM MPOBOJUTH BBIYMCICHHS 10 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM
IPOJYKTa peaklMu MO0 MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO

U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUH)

3.5

ChopmMupoBaHHOCTh YMEHHM KPUTUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIIMIO, TIOJYy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeicTBa

MaccoBoii nHpopMaluu, cetb UHTepHET U 1pyrue)

3.6

ChopmMupoBaHHOCTh yMEHUN COONIONATh MpaBUIA  IKOJIOTUYECKU
1es1eco000pa3HOro MOBEACHUS B OBITY U TPYIOBO JEATEIHOCTH B IIEIISAX
COXPAaHEHHUS CBOEro 3JI0OPOBbS U OKpYXKaIOLIEH NpPUPOTHON cpenbl,
OCO3HAaBaTh  OMACHOCTh  BO3JEHCTBUS HAa  KUBBIE  OPraHU3MbI
OTpeIeNIEHHBIX OPraHMYECKUX BEIIEeCTB, MOHHMMAsi CMBICH IOKa3aTems
[TJK (mpeaenbHO NOMYCTUMOM KOHIIEHTPALIUU), MOSICHATH HA MPUMEPax
CIoCcOObl YMEHBIIIEHUSI U TMPEIOTBPALICHHS X BPEIHOTO BO3ICHCTBHS

Ha OpraHui3Mm 4C€JIOBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJabTara

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cucreMoM XMMHYECKMX 3HAaHMW, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIOLINE MOHATHS (XUMUUECKUI 3JIEMEHT, aTOM, JIEKTPOHHAS
oboiouka aroma, S-, p-, O-DJICKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIIEHUS,
XMMHUYECKasi CBs3b, MOJIb, MOJIIDHAs Macca, MOJISIPHBIE 0O0BEM,
KPHCTAJUINYECKas! PelIETKa, TUITBI XMMUYECKIX PeaKkiui (OKHCIUTEHHO-
BOCCTAHOBUTENIbHBIE, HK30- U SHAOTEPMHUECKHE, PEAKIIMA HOHHOTO
00MEHa), pacTBOpP, JJIEKTPOJUTHI, HEIJICKTPOJIUTHI, DIJIEKTPOJIUTHUYECKAs
JMCCOLMALINS, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHWMHUYECKOH
peakuuy, XUMHUYECKOE pPABHOBECHE); TEOPUM U 3aKOHBI (Teopus
3JIEKTPOJIMTHYECKON  nuccoumanuu, Ilepmognueckuit  3axkoH .U
MenzeneeBa, 3aKOH  COXpaHEHUSI  Macchl),  3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XUMHH, (HAKTOJOTHUECKHE CBEICHUSI O CBOWCTBAX,
cocTaBe, TMOJy4eHUHM ¢ O€30MacHOM UCMOJIb30BaHUM  Ba)KHEHIINX
HEOPraHWYEeCKUX BEIIECTB B OBITY M TPAKTHYECKOH NIESTEIBHOCTH

YCII0OBCKa

1.2

ChopmMupoBaHHOCTh YMEHHMM BBISBISATh XapaKTepHblEe TMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHSATUH, TNPUMEHSATH COOTBETCTBYIOIINE
HOHSTHSI TIPH OMUCAHUM CTPOEHHUS U CBOICTB HEOPraHMYECKUX BEILECTB
U HUX TMpEeBpallleHU; BBISIBISTH B3aHMMOCBA3b XMMHUYECKMX 3HAHUM ¢
HNOHATUSIMM M TIPEACTaBICHUSMH  JPYIrMX  €CTECTBEHHOHAYYHBIX

npeaMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOAAMHW HAYYHOI'O IIO3HAHHUA BCIICCTB U
XHUMHYECKUX  SIBICHUH (Ha6J'IIOI[eHI/IC, HU3MEPECHUC, OKCIICPUMCHT,

MOJICIIMPOBAHNE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ OonpeaciIATb BaJICHTHOCTbL W CTCIICHb
OKHUCJIICHUA XHMHUYCCKHUX OJCMCHTOB B COCIUMHCHHUAX PaA3JIMIHOIO
COoCTaBa, BUJ XUMHYECKOM CBiA3HU (KOB&HCHTH&H, HOHHAas,
MCTAJIIMYCCKasd, BOI[OpOI[HaH) B COCAMHCHUAX, THII KpHCTaHHH‘IGCKOﬁ
peH_IéTKI/I KOHKPCTHOI'O BCIICCTBA (aTOMHaH, MOIJICKYJIsSIpHasA, HWOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ ONpCACIIAThL XapaKTEp CpEAbl B BOJHBIX

pacTBOpPAX HCOPraHNUCCKUX COEIUHEHUI

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUHA KJIaCCI/I(bI/II_II/IPOBaTB XUMHUYCCKHUEC pCAKIINU

0 pas3IMYHbIM IMPpHU3HAKaM (‘-II/ICJ'Iy U COCTaBy pCarupyromux BCIICCTB,




TEIIOBOMY 3(h(}EKTy peakiuy, HW3MEHEHUIO CTEICHEeW OKHUCICHUS

3JIEMEHTOB, 00OPATUMOCTH PEAKIIMH, YYACTUIO KaTaJIn3aTopa)

1.7

ChopMUpPOBaHHOCTH ~ YMEHUH  COCTaBJIATh  YpaBHEHHUS  pEaKIHi
pa3IMYHBIX THUIOB, MOJHBIE M COKpAaIIEHHBIC YPaBHEHUS pPEaKUUi
MOHHOTO OOMEHA, YYUTHIBASI yCIOBHUS, NMPU KOTOPBIX 3T PEAKIUU HIYT

JO KOHIIa

1.8

ChopMupoBaHHOCTE YMEHHI TPOBOJHUTH PEAKIUH, TOITBEPKIAIOIIHEC
KAQUECTBECHHBIM  COCTaB  pA3JMYHBIX  HEOPraHMYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHI PACKpPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUIA MTOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO

OanaHca 3TUX peakuuit

1.10

ChopMHpPOBAaHHOCT, YMEHHUM OOBSICHATH 3aBHCHMOCTh CKOPOCTH

XMMHYECKON PEeaKIMU OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCT,  yMEHHH  OOBSCHATH  XapaKTep  CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS] B 3aBUCHMOCTH OT BHEIITHETO BO3JICUCTBUS

(mpuaIMn Jle [latennbe)

OO6mrast 1 HeOpraHUvecKass XUMHS

2.1

ChopMHpOBAaHHOCT, YMEHUW PpAcKpbIBaTh cMbIcH [lepuoanueckoro
3aKOHa .. Meuneneena u JEMOHCTPHUPOBATH €ro

CUCTEMAaTU3UPYIOILYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIIMU

2.2

ChopMHPOBaHHOCTh, YMEHHI XapaKTEpU30BaTh AJICKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHX »dJeMeHToB 1—4 mnepuogoB Ilepuoandeckoi
CHUCTEMBl XuUMHUecKuX dyeMeHTtoB J[.M. MenneneeBa, uCHoyb3ys
HOHATUS  «S-, P-, O-2JIeKTpOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHI», OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHX
AJIEMEHTOB M UX COEIMHEHUI Mo nepuodaM u rpymmnam [lepuoanyeckoit

CHCTEMBI XUMHYECKHX 3JIeMeHTOB J[.11. MeHaeneeBa

2.3

ChopmupoBaHHOCTh YMEHHH XapaKkTepu30BaTh (OMHCHIBATH) OOIIHE
XMUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAaHHE  TEHETUYECKOM  CBSI3M  MEXIY
HEOPraHUYECKUMU BEIECTBAMHU c TIOMOIIBIO ypaBHEHUI

COOTBCTCTBYOIINX XUMHWYCCKUX peaKI_[I/Iﬁ

2.4

Cq)OpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MMPUHATIICKHOCTD
HCOPraHNUYCCKUX BCIICCTB IO HX COCTABY K OHpe)leJ'IéHHOMy KJ1acCy

(F pynne) CO€OUHEHMI (HpOCTBIC B€IICCTBa — MCTAJlJIBI U HEMCTAJIIIbI,




OKCH/IbI, OCHOBAHUS, KUCIIOTBI, aM(OTEPHBIEC TUPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY
JUISL COCTaBIeHUsST (POPMYIT BEIIECTB ¥ YPaBHEHUH XUMHUYECKUX PEAKIIHIA,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHHA
OT/ICJIbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHbIi Ta3, yrJIeKHUCIbIi ras,

aMMHaK, raménas HU3BCCTH, HeraméHas H3BCCThb, IIMThEBAA CoAa, IMPUT U

Apyrue)

2.6

ChopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOIMIHE
XUMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXKJIaTh  CYIIECTBOBAHME  TE€HETUYECKOW  CBSI3M  MEXIY
HEOPraHUYECKUMH BEIlIECTBAMHU c TTOMOIIIBIO YpaBHEHHI

COOTBECTCTBYIOIINX XUMHWYCCKUX pCaKHI/Iﬁ

2.7

CpopMHpPOBAHHOCTH, YMEHUH IJIAHUPOBATh U BBINOJHATH XUMUYECKUN
IKCIIEPUMEHT (pa3jioKeHUe IEePOKCHIa BOJOpPOJa B IPHCYTCTBHH
KaTaJn3aropa, ONpelesieHHe Cpelbl PacTBOPOB BEIIECTB C ITOMOIIBIO
YHHUBEPCATbHOTO WMHIUKATOpa, BIMSHHE pPa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh ~ XHMHUYECKOW PEaKIdd, PpPEaKIud HWOHHOTO OOMeHa,
KaueCTBEHHbIE PEaKIMU Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMaM
«Metambl» U «HemeTamibl») B COOTBETCTBUH C IPAaBHJIAMH TEXHUKU
0e30MacHOCTH TpU OOpalleHMH ¢ BEUIeCTBAMH U J1abOpaTOPHBIM
000pyIOBaHUEM; MPEICTABIIATh Pe3yIIbTaThI XHUMHYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alUCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKITHIA

U (GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3Y/IbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMH COONMIOJATH MpaBWia  IOJIb30BAHUS
XMUMHUYECKON TOCYyA0H U J1abopaTOpHBIM O00OpYJOBaHHEM, a TaKXKe
npaBmiia oOpalleHus: C BEIIeCTBAMU B COOTBETCTBHHM C MHCTPYKIUSMU

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHHI XapaKTEepU30BaTh XUMHUYECKUE MPOIECCHI,
JeKale B OCHOBE IMPOMBIIUICHHOTO TOJYYeHHUS CEPHOW KHCIOTHI,
aMMHuaka, a Takke CGHOPMUPOBAHHOCTH MpEACTaBIECHUN 00 00X
HAy4YHBIX NPHUHIMIAX U SKOJIOTHYECKHX MPOoOIeMax XHUMHYECKOIO

IMPONU3BOJACTBA

XUMHS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TMPEACTABICHUH O XUMUYECKOW COCTaBISIOIICH
€CTECTBEHHOHAyYHOUW KapTHHBI MUPA, POJIM XUMHUH B MMO3HAHUU SBJICHHI

npupoibl, B (OPMUPOBAHMM MBIIUIEHUS U KyJAbTYPbl JIMYHOCTH, €€




(YHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOMUMOW Uil  PEIICHUs
MPaKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHUS K

CBOEMY 3/I0POBbBIO U IIPUPOIHOM Cpejie

3.2

ChopMUpOBaHHOCTh YMEHHI KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHPOpPMALIMIO, TOJIy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpeIcTBa

MaccoBOM KOMMYHUKaIUU, ceTh IHTEpHET u apyrue)

3.3

ChopmupoBaHHOCTE yMEHUH COONIONATh TIPaBHJA 3KOJOTUYCCKH
1eJIeCO00Pa3HOTO MOBEJACHMSI B OBITY U TPY/AOBOH JCATECIHHOCTH B IETISAX

COXpaHEHUs CBOETO 37J0POBbs U OKPYKAOIIEH PUPOJTHOM CPEIbl

3.4

Oco3HaBaTh  OMACHOCTh  BO3JCHCTBHUA HAa JKUBBIE  OPraHU3MBI
ONpENENIEHHBIX BEIIECTB, MOHMMAas cMbIca nokasarens [IJIK, moscHsATh
Ha TpUMEpPaxX CHOCOObI YMEHBIIEHUS W MPEIOTBPAIICHHUS MX BPEIHOTO

BOS)IGfICTBI/ISI Ha OpraHuiM 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM TIIOHATHS «MaccoBas JIOJs BEUIECTBA B PacTBOPE»,
O0OBEMHBIX OTHONIICHUM Ta30B MPH XWMHUYECKHX PEAKIUAX, MAacCChl
BellecTBa WiM 0o0bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce MU OO0BEMY OJIHOTO M3 YYAacTBYIOUIMX B PEaKLUU BEIIECTB,
TEIIoBOro 3(d@dekra peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BELIECTB, IPEBPAILEHUS U COXPAaHEHUS SHEPTUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnyeckod XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHUE B
MOJIYYCHUH HOBBIX BEMIECTB M MaTE€pUAIOB. Teopusi CTPOCHUS OPraHUYECKUX

coenquaenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opmysabl oOpraHMueckux BewiecTB. ['omosorus, u3oMepus.
XHUMHYECKas CBSI3b B OPraHUUYECKUX COCIUHEHUSIX — OJVHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenue o knaccuukany OpraHnYecKUX BEIIECTB

1.3

HomenknaTtypa opraHmdeckux COeIMHEHUH (cucTemMaThueckas) W TpUBHAJIbHbIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psAll. MeTaH U 3TaH — MpOCTEHIINe
NPEICTaBUTENIN AIKAHOB: (U3MYECKME W XHMUYECKHE CBOMCTBa (peakuuu

3aMelleHus U TOPEHUs), HaXOXKJICHHUE B IPUPOJIe, OTyIeHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAN. OTWUIEH W TPOMNWIEH —
MpOCTEHIINE MPEICTAaBUTENN AJKEHOB: (U3MYECKHEe U XHMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHMS, THUApPATAIMM, OKHUCICHHUS U

MOJIMMEPU3AIHH ), TOJyYeHHE U IPUMEHEHHE

2.3

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

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB M OCOOEHHOCTH CTpOCHHA, TOMOJIOTUYECKUI P, A]_[eTI/IJ'ICH -
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKKMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/I6 n
XHUMHUYECKHE CBOMCTBa (peaKI_II/II/I TUAPHUPOBAHUS, T'aJIOTCHUPOBAHHWA, T'HApaTalluu,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: cocCTtaB, CTpPOCHHC, (1)1/131/1%(:1(1/16 U XUMHUYECKHE CBOMCTBa
(peaKLu/m raJIOr¢HUpPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U IIPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHC, (I)H3I/II-ICCKI/IC u XUMHNYCCKUC CBOICTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYYCHUC U TIPUMCHCHHUC. ToxcuyHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIJICBOAOPpOAAMHU, IMPHUHAMIICKAIIUMHA K

PAa3JIMIHBIM KJIaCcCaM




2.6

[TpupoHBIe UCTOUHUKH YIiIeBOAOPOa0B. IIpupoanslii ra3 u nomyTHbIe HEPTIHbIE
ra3el. Hegth u e€ mpoucxoxnenue. CrocoObl mepepaboTku HEPTH: TEPEroHKa,
KPEKUHI (TEpMMUYECKUMN, KaTaJUTHUYECKUi), nupoius. I[IpoaykTel mnepepaboTku
He(TH, X NPUMEHEHHE B MPOMBIIUICHHOCTH W B ObiTy. KameHHBIH yroimb u

IPOAYKTHI €T0 repepaboTKu

Kucnopoacoaepxaiiiyue opraHuyecKue CoeMHEHMsI

3.1

[IpenenvHbIe 0THOATOMHBIE CIUPTHL. METAHOI U ATAHOJI: CTPOCHUE, (PU3HUECKUEC U
XMMHMUYECKHE CBOMCTBA (peakluu ¢ aKTUBHBIMU METaJlIaMH, FaJIOT€HOBOIOPOJAMH,
ropeHue), MnpuMeHeHue. BoJopojHble CBsI3U MEXAYy MOJIEKyJaMu CIHUPTOB.
JleficTBre MeTaHOJIa U 3TaHOJA HAa OPraHU3M 4YeJI0OBEKa. MHOroaTOMHBIE CIIUPTHI.
OTUIEHITIMKONIb U TJIMLEPUH: CTpOEHHE, (PU3MUECKHEe U XUMHUYECKHE CBOWCTBA
(B3auMozeiicTBUE €O WIEJIOYHBIMM METaUIaMM, KauyeCTBEHHAas peakuus Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHusMm uenoBeka. [IpumeHeHue

TIIMIEPHUHA U OTUJICHI JIMKOJIA

3.2

®DeHoJI: CTPOCHHUE MOJIEKYJIBI, (PU3UYECKHE U XUMUIECKHNE CBOMCTBA. TOKCUYHOCTH

¢enouna. Ilpumenenue gperona

3.3

Anpaerunbl 1 KeToHbl. DOpMaIbACTHI, alleTANBICTHI: CTpOSHUE, (PU3NUECKHE U
XUMUYECKHE CBOWCTBA (PEaKIMHM OKHCICHHWS W BOCCTAHOBJICHHWS, KaueCTBEHHBIC

peaxium), noyuyeHrue u IpuMeHeHue

3.4

OMHOOCHOBHBIC TpeIeTbHBIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs W YKCYCHas
KHUCJIOTBI: CTpOeHHUE, (PU3NYECKHE M XUMUUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
Kjlacca KHCJIOT, peaknus JTepuduKanuu), TOJy4eHHE ¢ TMPUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAS KUCJIOTHI KaK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOLICC HeﬁCTBHe

3.5

CrnosxHble 3(huUpbl Kak MPOU3BOJIHBbIE KapOOHOBBIX KUCIOT. ['MIOpONM3 CIOKHBIX
a¢upoB. Kupel. 'maponus xupo. [Ipumenenue xupoB. buosjormyeckas poJb

KUPOB

3.6

VYrneBopl: cocraB, Kiaccu(UKalusg YrieBoJOoB (MOHO-, JAU- M MOJIUCAXapPHUJbI).
I'moko3a — mpocTedmii MOHOCaXxapuJ: OCOOCHHOCTH CTPOCHHSI MOJICKYIIbI,
(busnyeckre ¥ XMMHYECKHE CBOMCTBA (B3amMoaeicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHadHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBJICHHE,
Opo>KeHHeE TIIIOKO3bl), HAXOXKIECHUE B MPUPOJIE, IPUMEHEHHE, OMOIOTHYecKas pOJlb.
®ortocunTe3. Dpykroza Kak H30Mep TIIOKO3bl. Kpaxman u 1emnono3a Kak
npupojaHbie monuMepsl. CTpoeHHe Kpaxmana M IelUTono3bl. dusndeckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (FPI,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<amne OpraHU4Y€CKUC COCANHCHUA

4.1

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




XUMUYECKHME CBOMCTBA aMHMHOKHCIOT (Ha MpuMmepe riauuuHa). buosoruueckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benkn kak IpUpOHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAs WU TPETUYHAS CTPYKTypa OenIKoB. XUMHUECKHE CBOWCTBA OEIKOB:

TuApOJIn3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OcHOBHbIE TIOHATUS XUMHHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIH: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUHU, CPEIHSS MOJIEKYISIpHas
Macca. OCHOBHbIE METOJABl CHHTE3a BBICOKOMOJEKYISIPHBIX COEIWHEHUH —

noJrMmMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKClepUMEHTAJIbHBIE METOJbl M3y4EHHUS BELIECTB U MX IpeBpalleHHui:
03HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,

Kay4dykoB. [lonydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUH 37eMeHT. AToM. Sapo aTtoma, M30TOMBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYeckue YpOBHHU, MOJYyPOBHH. ATOMHBbIE OpOHMTaNu, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHusl 3JIEKTPOHOB MO OpOUTalsiM B aromMax 3J€MEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoguyeckas cucrema xumuueckux snementon .M.
MenpeneeBa. CBsA3b IEepUOAUYECKOr0 3akoHa U Ilepuoamyeckoil CcHCTEMBI
xuMuueckux anemeHtoB .M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHCHHS CBOMCTB XHMHYECKHUX OJEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CJIOXKHBIX BEIIECTB IO TPyHIaM U MHEPUOAAM.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

Crpoenue BemecTBa. XuMHUECKas CBsA3b. BUJIbl XMMHUUYECKON CBA3U (KOBaJICHTHAS
HeMoJIsIpHasl U MOJIApHAsl, NOHHAsA, MeTalnueckas). MoHbl: KaTHOHBI U AHUOHBI.
MexaHu3mMbl 00pa30BaHUsl KOBAJIEHTHONM XUMHUUYECKOW CBs3M (OOMEHHBINH WU

JIOHOPHO-aKILENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHOCTS. BHCKTpOOTpI/II_IaTeJ'IBHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYIIIPHOTO CTPOCHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BellecTBa. THIIBI KPUCTAJTNIMICCKUX peI_I_IéTOK. 3aBHCHMOCTh CBOMCTBA

BCIICCTB OT THUIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX CUCTEMAX.




WcTunHbIE U KOJIIIOUIHBIE PACTBOPBI. MaccoBas 10151 BEIIECTBA B PACTBOPE

1.6

Knaccugukanus Heopranmdyeckux coequHeHnil. HoMeHkmaTtypa HeopraHHuecKuX

BCIICCTB

1.7

Xumnueckas peaknus. Kimaccupuranus XMMUYECKAX PeaKIUi B HEOPTaHUIECKOM
Y OpraHUYecKON XMMHUHU. 3aKOH COXPaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U

MMPEBpAlICHUA SHCPTHUU ITPU XUMUYCCKHUX PCAKIIUAX

1.8

CKOpoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpartumbie peakiuu. XHUMHYECKOoe paBHOBecwe. DaKTOPHI, BIHUSAIONIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. ITpunnun Jle [larense

1.10

OnekTponuTHdeckas aucconuanus. CunpHble W cimalObie dekTponuThl. Cpena
BOIHBIX PAaCTBOPOB BCIICCTB: KHCJIAA, HeﬁTp&HBHaF[, IeJIovHast. PeaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKXHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxenne HemetamioB B llepuoamdeckoil cucreMe XUMHUYECKHX
anemenToB JI.MI. MenzaeneeBa U 0COOEHHOCTH CTpoeHHs] aTomMoB. Dusnueckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MPUMEpE KHUCIOPOa, CEepHl,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEUIIUX HEMETAUIOB (TajJOreHOB, CEphl, a30Ta,
docthopa, yrmepoga W KpeMHHUS) W WX  COCAUHECHHH  (OKCHJIOB,
KHCJIOPOJICOACPKAIIUX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuit). [IpuMeHnenwue

Ba)KHEHIIINX HEMETAJIJIOB U UX COC,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxkenue wmetamwioB B llepuoaudeckoid cucremMe XHUMHUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOCHHOCTH CTPOEHHUS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTajuioB. Obume Qusnueckue cBoiicTBa MeTa/uioB. CIIaBbl METAJIOB.

DIIEKTPOXUMHUYECKUH Pl HANIPSHKEHUI METaJlJIOB

2.4

XHWMHYECKHE CBOMCTBA BAKHECHUIITUX METAUIOB (HATPUM, KWK, KaJblIUi, MAarHUH,
ATIOMUHHM, IIMHK, XpOM, JKeJie30, MeIb) W HUX coeauHeHui. OOmme crocoOsb

IMOJIY4CHHUA MCTAJIJIOB. HpI/IMCHCHI/Ie MCTalJIOB B 6BITy N TCXHHKC

2.5

I'eneTnueckas cBs3b HCOPraHMYCCKUX BCHICCTB, IMPHUHAICKAIIUX K Pa3JIMYHbIM

KjJ1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumMum B oOecneyeHUH BKOHOFH‘IGCKOﬁ, 3HepreTquCKOﬁ U THIIEBOM
6e3OHaCHOCTI/I, pa3sBUTHU MCIUIUHELI. Ilonstue o HAaY4YHBbIX MCTOJAaX IIO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe)lCTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX MPUHOHUIIAX ITPOMBIIIJIICHHOTO IMOJIYYCHHA




BaO)XHEUIIMX BeEIIECTB. YENOBEK B MHUpPE BEIIECTB M MaTEpPUAIOB: BAKHEUIIME
CTPOUTEIIbHBIE MAaTEpHUAIbl, KOHCTPYKIIMOHHBIE MAaTE€pUalIbl, KpPaCKH, CTEKIIO,
KEpamMuKa, MaTepuaybl s DSJEKTPOHHKH, HAHOMATE€pUAJIbl, OPraHUYECKUE U

MUHEpabHbIe yI100peHus

3.3

XuMusa o 3J0pPOBBEC UYCJIOBCKA: IIpaBuJia HCIIOJb30BaHUA JICKAPCTBCHHBIX
IperapaToB, MpaBwiia 0E30MaCHOTO MCIOJIL30BaHUS IPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




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

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






