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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XuUMHM Ha YpPOBHE CpeIHEro oO0Iero oOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3zakoHa ot 29.12.2012 Ne 273-®03 «O6
oOpa3zoBanuu B Poccuiickoii ®@enepaunny», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CpeHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DenepanbHOM  TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
yuyeOHOro mpenMera «XuMUs» B 00pa3oBaTelIbHbIX Opranuzauusx Poccuiickoi
Qdenepanyy, peaqu3yIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNokeHUil «CtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoi
Oenepanuu Ha nepuon Ao 2025 roma» (Pacmopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAESICHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS M Pa3BUTHS O0YUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHUS W TpeOOBaHMI K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pazoBaTeIbHON OpraHu3aluM, SIBISIETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHT 3aBEpIIAIONIMM OSTallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YelioBeKa, a TakKe OJKOJIOTHYeCKM OOOCHOBAHHOTO OTHONIICHHS K CBOEMY
3MI0POBBI0 M TIPUPOAHON cpene. Peammsyercss xumudeckoe o0Opa3oBaHHE
oOydJaromuxcs Ha yYpOBHE CpeHero odimero oOpa3oBaHUs CPeACTBAMH y4€OHOTO
npeaMera «XuMHA», COJIEpkKaHUE M IMOCTPOEHHE KOTOPOro OIpPENENEHbl B
nporpaMMe MO XUMHHM C Y4ETOM CHEIM(PUKHA HAyKH XUMHUH, €€ 3HaueHus B
NO3HAHUM TMPHUPOABI U B MaTepUAIbHOM KHU3HU OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1eaeil M MNPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obIero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IMBUIIM3AINH, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIBTYPHI.
Ona BHOCHUT CBOW BKJIaJl B (OPMUPOBAHHE PALMOHAIBHOIO HAYYHOT'O MBIIIJIEHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKpYXaroIleM MHUpPE Kak O €IUHCTBE
IPUPOJIBI U YEIOBEKa, KOTOpoe (opMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aWMOCBSI3U MEXAY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTalia
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIbTYpPbl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelIeHUe
I00ambHBIX MPOOJEM YCTOWYMBOIO PpAa3BUTHS YEJIOBEYECTBA — ChIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJ0POBBSI.

B coorBercTBHM ¢ OOMMMH UEISIMH W TOPUHIUIAMH CPEAHEro oOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JJIS  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckass xumusi» U «OOm@as W HeopraHuyeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCTeurBAeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT0o00pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TOJIX0Jla K U3Yy4YeHHIO y4eOHOro warepuana u 0OyCJOBJIEHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpele’aEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCIMHEHUN, a TaKkKE Ha YPOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX
NpeICTaBleHut 0 CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce oOpraHnyeckod XUMHUM IOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs IEpBOHAYATIBHBIC
MPEICTABICHUS O XUMHUYECKOMN CBSI3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

Ilog HOBBIM yrjioM 3peHus B IMpeaMere «XHUMHs» 0a30BOro YpPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBIM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUYECKUNA MaTepuas U (DAKTOJOTHUECKHE CBEJACHHS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl TPEIOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3UPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NPUMEHEHHH, a TAKXKE€ O XUMHYECKHX PEAKIUSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX MpOoTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJIEPKAHUS, HUMEIMHUMH KyJIbTYpOJIOTHYECKUI W MPUKIAIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHUIO B3aMMOCBS3U XUMHUU C
OPYTMMH HayKaMH, DAacKpbIBalOT €€ pOJIb B II03HABATEIILHOM M NPAKTUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K IpoLeccy
TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUH XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBbIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTHUYECKHM OCMBICIMBATH MHPOPMALUIO U
OpPUMEHSITh €€ M TONOJHEHUs 3HAHWM, pEeHIeHUs HMHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1a4u. B 1enomM copepkanue yueOHOTO
npeamera  «XUMHS» ~ JTAaHHOTO  YpOBHS ~ HM3YyYEHHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHue y OO0Y4YaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJIsI MOHUMAaHMUS
¢unocopckux HaeH, TaKUX KaK: MaTepHabHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKoro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOAHBIX SBICHUM NYTEM OHKCIEPUMEHTAa H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (akTaMM U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MpooIiieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, CHIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3aJady  BOCIHUTAHUS, pa3BUTUA M COLMAIM3ALNU
oOydJaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
cCollepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBUHM, UMEIMUX 0a30Bo€ 3HAYCHHUE A
pPa3TUYHBIX BUJIOB JIESITEIBHOCTH: pEUIEHUs TMpoOiieM, TOHMCKa, aHalu3a W
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX TSI TPUOOPETEHHSI OTIBITA MPAKTHYECKON
U HCCIIEOBATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B npakTuke mnpenogaBaHHWs XMMHU Kak Ha YPOBHE OCHOBHOI'O OOWIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHErO 001ero oopa3oBaHus, IpU OMpeIEICHUN
COJIepKATEJIbHOM XapaKTEpUCTUKHM LeJeld H3Yy4eHUs NpeIMeTa HalpaBICHUEM
MIEPBOCTENCHHONW 3HAYMMOCTH TPAJAMIMOHHO NPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTHYECKOMU
JESATENbHOCTU YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K OIPEICICHUIO LENEH H3Yy4YCHUs
IIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHM LIEJIAMH HM3Y4YEHUs IpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOUEBbIC MOHATHS, (PyHIAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKlUHi, HEOOXOIMMBIX JUIsi MPUOOpETEHHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACATENBHOCTH, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIEpPUMEHTa, COOJIOJCHUEM  IpaBuil
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, copepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4deHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpellHero oobmiero odopazoBanus. CerojHs B
NpernojjaBaHud  XMMUU B OOJIbIIE  CTEMEHH OTHAETCA  MPEAIouTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUuA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00II€00pa30BaTeIbHON OpraHu3aliy, BJIaJCIOIIET0 He
HAaOOpOM 3HaHWM, a (YHKIUMOHAIBHOW TPaMOTHOCTBIO, TO €CTh Croco0aMu u
YMEHUSAMHU aKTUBHOIO MOJYYEHUs 3HAHUI M NMPUMEHEHHUS UX B PEATbHOUN JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM NpU HU3y4YEHUH MNOpeaMeTa «XUMHS» JAOMHUHUPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MUDPA,
dbopMUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO T'PaAaMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y oOydYaromMxcs KJIIOYEBBIX HABBHIKOB  (KIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE i1 pPa3IU4YHbIX BHUIOB
JESTENBHOCTHU: PEIIeHUsT PoOsieM, MOUCKa, aHanu3a U 00paboTKM MH(OpMAIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMNbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe [Js OLUEHKH C TO3ULUM
AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSAHUS BEIIECTB M XUMHYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYyaldbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YYarOIIUXCS: CIOCOOHOCTH CaMOCTOSITENBHO MPUOOpPETaTh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCTIOIL30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JIJIsl TIOMCKAa U aHalihu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy 00YUAIOIINXCS ACCOLIMATUBHOTO U JIOTHYECKOT'O
MBIIIUICHUS, HA0MI01aTeIbHOCTU, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU W TPOBEACHUU XUMHUUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUM TJI00aJbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMSI, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsI TPUPOJTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueOHOM mane cpemHero oOIero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAay4YHBIC
IPEIMETHD.

OO61iee uncio 4acoB, OTBEAEHHBIX ISl U3yYEHUsI XUMUU, Ha 6a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiseTr 68 dacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMMHU

[Ipenmer oprannueckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opus CTPOEHUS OPraHUYECKHX
coenunenuid A. M. Bytneposa, e€ ocHOBHbIE NOJI0KeHUSI. CTPYKTYpHBIE (POPMYITbI
OpraHWYecKUX BelIeCcTB. [oMonorus, wu3zoMepusa. XuMHYecKas CBSI3b B
OpraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o kiaccuukauu opraHMyeckux BemiecTB. HomeHknaTypa
OpraHMYecKUX COEJUHEHUM (cUcTeMaTuyecKkas) W TpHUBUAIbHbIE Ha3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIAaCCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS BELIECTB W HUX MPEBPALICHUN:
O3HaKOMJIEHHE C o0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ]I OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE AEMOHCTPAIMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
[P HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeraH M 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuy 3aMeUIeHHUsT W TOPEHUs), HAXO0XKAEHUE B MPUPOJE, IOIyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAllMA, OKUCIEHUS W
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merunOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUN psAll. ALIETHIICH
— MPOCTEMIINK NPEICTABUTENb AQJIKHMHOB: COCTaB, CTPOCHHE, (PU3UUECKUE WU
XUMUYECKHE CBOMCTBA (peaklUu THAPUPOBAHHUSI, TaJOTCHUPOBAHUS, THApPATAIINH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MMOIYYEHUE U NPUMEHEHUE. 10yon:
cocmas, cmpoenue, uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH



apeHoB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAIIUMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble MCTOYHUKM YriaeBOAOPOAOB. IlpupoaHbli ra3 U MOMYTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTamuTU4yecKuil), nupoiu3. [IpoaykTsl
nepepaboTKu HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPAICHUN:
O3HAKOMJIEHHME C o0Opa3laMu IUIacTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» n  «Yroap», MOIEIMpPOBAHUE  MOJEKYJI  YIJIEBOJAOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Bobruncienuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOJN W 3TaHOJ: CTPOECHHUE,
¢uznueckre MW XUMHYECKHE CBOWCTBAa (PEaKIMU C aKTHUBHBIMH METaJUIaMH,
rajoreHoBoJOpoAaMHu, TOpPEHUE), NpUMEHEHHE. BoIoponaHblE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JleHiCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOAb W TJHULEPHUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBA (B3aUMOJECMCTBHE CO IICIIOYHBIMU
MeTajulaMi, KaueCTBEHHAas pEaklus Ha MHOTOAaTOMHbIE cnHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe H XUMHYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue gpenona.

Anpnerunpl U kemowusl. DopmanbAeruj, aleTAIbJIETUI: CTPOCHHUE,
¢uznueckre U XUMUYECKHE CBOWCTBA (PEaKIMH OKUCICHUS W BOCCTAaHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJeNbHBIE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTPOCHHE, (PU3MUYECKHE M XUMUYECKHE CBOWMCTBA (CBOWCTBA,
oOmue /I Kjacca KUCJIOT, peakius dTepurKainm), MOJTydeHHE U TPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCJIOTHI Kak MPEACTABUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. MbLIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIEE JIEHCTBUE.

Crnoxnble 3(QUpbl Kak MPOW3BOAHBIE KapOOHOBBIX KHUCJIOT. [ muponus
coxHBIX 3¢upoB. XKupsel. ['naponus xupos. [I[pumenenne xxupoB. buonorndeckas
POJIb KUPOB.



VYrneBogel: coctaB, KilaccUUKalMs ~ yriaeBojoB  (MOHO-, OU- U
nosiucaxapubl). ['oko3a — npocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHME CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxucnenue ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Hemnono3pl.  duznueckue M XMMUYECKHE CBOMCTBAa Kpaxmaina (THIpoJiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHsI BEUIECTB M WX IPEBPAILCHUN:
npoBe/ieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOoJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunnoB (OKucIeHNE aMMHAYHBIM PacTBOPOM OKCH[IA
cepeopa(l) u ruapoxkcuaom wmemau(ll), B3aummoneicTBHE Kpaxmalia C HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOIHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI Kak amM(oTepHble OpraHnuyeckue coeauHeHus. dOusnueckue
U XMMUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe riuuuHa). buonoruueckoe
3Ha4CHUE aMUHOKUCIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepsuuHas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIEC PeaKkuu Ha OeJIKu.

OKCHEpUMEHTAJIBHBIE METOAbl HW3YYEHHs BEIIECTB M HX IPEBPAILCHHMN:
HaOJII0/ICHUE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHHUSA

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M WX IPEBpAILECHHM:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIIIETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IOHATUN, TaK U MOHATHUM, SABJIIOIIMXCS CUCTEMHBIMU U OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUS: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KIacCU(UKaIMs, MEPpUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

@®usuka: Marepus, DJHEPrus, Macca, aTroM, OJJCKTPOH, MOJIEKYIIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (U3MUECKHUE BEJIMUMHBI M €IUHULIBI UX U3MEPEHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOABI, >KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypcehl.

TexHonorus: nUIIEBbIE MPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIUTAHUSA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEeHT. AToM. Sapo aroma, HU30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpellesICHUs] AJIEKTPOHOB IO OpOUTANISIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u [leproanueckas cucremMa XMMUYECKUX JIEMEHTOB
1. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUSl CBOICTB XHWMHYECKHX BJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEPHOJaM.
3HavueHUe NEePUOIMUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBSI3b. BHIBI XUMHYECKOM CBS3U
(KoBaJieHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsA KOBAJEHTHOM XWMHYECKOW CBsizM (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbiil). Bomopomnas cBsi3b. BajneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTAaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o aucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPBHL
MaccoBast 10Jis1 BEIIeCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHUYECKUX BEIIECTB. [€HETHYECKas CBSI3b HEOPraHWYECKUX BEIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss  XUMHUYECKHMX — peakiuil B
HEOPraHWYECKON W OpPraHMYECKOM XUMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TTPU XUMUUYECKUX PEaKIUsIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pas3iudHbIX (hakTopoB. OOpaTUMbIE
peakuun. XUMHYECKOE paBHOBecue. DakToOpbl, BIMSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipununn Jle [larense.

DnekTponauTnyeckas nucconuanus. CUibHBIC U ciaadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, IEJTOUYHAS.

OKuCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCMEPUMEHTAIbHBIE METOJIbl HM3YYEHHUS BEIIECTB M HX IPEBPAILCHUN:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xuMuueckux sneMmentos 1. U.
MeHnneneeBay, H3y4eHHE MOJelel KPUCTAUIMYECKUX PEmEéToK, HaONIoJeHUE H
OTHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3jioKeHUE MEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaln3aTopa, OMPEACICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAJBHOIO WHAWKATOpPA, pPEaKIWH HOHHOTO 0OMeHa),
IIPOBEICHUE MPAKTUUECKON paboThl «BiausHUE pa3InuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIIAN.

Pacuérnurnie 3agaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuid, B TOM YHUCJE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. Ilomoxxenue HemeraiuioB B Ilepuogumueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETANJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpuMepe
KHCJIOpOJ1a, cephl, (hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)XKHEWIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docchopa, yrieponra M KpEeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHnEe BaXKHENIINX HEMETAUIOB U UX COCIMHEHU .



Meramisl. Ilonoxxenue meramnosB B Ilepuoguyeckoil cucteMe XUMHYECKUX
sanemeHtoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX 00O0JIOYEK
aToMOB MetauioB. O0mue gusnyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kaluid, KaJbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

O6mue crocoObl moiayyeHus: MetamuioB. lIpuMeHeHune meTanoB B OBITY U
TEXHUKE.

ODKCMIEPUMEHTAIIBHBIE METOJbl M3YUYCHHS BEIIECTB M UX TMPEBPALICHUI:
U3y4YeHHE KOJUJIEKUMU «MeTamibl U CIJIaBbl», 00pa3llOB HEMETAJJIOB, pElEHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HAOJIOJEHUE U ONHUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCUIA ATIOMUHUS C PACcTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAKIIMK Ha KATUOHBI METAIIJIOB).

Pacuétnrle 3amaun.

Pacuérhl mMacchl BemecTBa WM 00OBbEMaA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMU, €CIIU OJHO
U3 BELIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, YHEPreTUUYECKON M MUILEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXKHEUIIME CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yI0OpeHHUSL.

XuMHUsT U 3J0pOBbE YEIIOBEKA: IPABUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja 0E30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XUMHUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeaMETHBIX  CBsA3€d Tpu  HW3ydyeHUH oOmed u
HEOpPraHU4YECKOM XMMUHU B 11 Kiacce OCyIIECTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OoOIUX E€CTECTBEHHO-HAYYHBIX TOHATHUH, TaK W TIOHITHHA, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAYYHBINM (PakT, TUmoTe3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKanus, TM[EepPUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJICIMNPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, dJICKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOTI, PATHOAKTHBHOCTH, MOJICKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3NUYCCKUE BEIMYWHBI U CIMHHIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIC TTOPOJIBI, TOJIE3HBIE MCKOTAeMbIe, TOILIUBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHs, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIIECHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeaHero ooOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeJMETHbIM W  NOpeIMeTHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cOOTBeTCTBUHM € CHCTEMHO-AESATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIAHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHUHCKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HAJIMYMe MOTHUBAIIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUi 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaroIIMXCsl PYKOBOJCTBOBAaTHCSA B CBOEH
JESTENBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIUMH LETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTABUTh
IIEJIM U CTPOUTD KU3HEHHBIEC TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpOIeCcCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS TMpeaMeTra «XHUMHUS» OTpaXaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBLHONM H TMPAKTHUYECKOW EATEeIHbHOCTH
00y4aroUMxcs Mo peain3aliy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaKaaHCKOT0 BOCIUTAHMS .

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

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



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX IMPU aHAIN3€ PA3JIMUHbBIX BUJOB YU€OHOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HAacCJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIIECCY TBOPYECTBA B 0OJIACTU TEOPUM U MPAKTHYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, UYTO JOCTIKCHMSI HAyKH €CTh PE3yJbTaT
JUIMTENIBHBIX ~ HAOMIONCHUHN, KPOMOTJIMBBIX  DKCIIEPUMEHTAJIbHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABaTEJIbHBIX MOTHBOB B IMOJYyYCHHUH U TOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHBIE C XUMHUYECCKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCJEICTBUIA STUX
MOCTYIIKOB;

4) ¢hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTeW 370pOBOr0 W 0Oe30MacHoro obpasza IKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HMYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI OE€30MMacHOr0 OOpalleHus C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MpPaBUJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30macHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUN M HEMPUSTHS BPEIHBIX MPUBBIUEK (YHOTPEOICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOro BOCIUTAHMSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pELICHUHM MPAKTHUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEeHUI0 Mpodeccuil pa3iIuyHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYyAY, JIIOASM TpyJa U pe3ysibTaTaM TPYAOBOU NESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrHY€CKOr0 BOCIIMTAHUSA:

9KOJIOTUYECKHU 1I€JI€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0ATBHOTO XapakTepa HKOJOTMUECKUX TPOoOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUSI HEOOXOJIUMOCTH WCIOJBb30BAaHUS JOCTWXKCHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMNPHUATUS JICUCTBUN, MPUHOCAIIUX BpEd  OKpYKaIOIIeh
IPUPOJHON cpesie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS IPEANPUHUMAEMBIX JEUCTBUHN U MIPEAOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBINIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHMKATUBHOW M COIMAIBHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJIOTHHU
xemodoouu;

7) HIEHHOCTH HAYYHOT' 0 TIO3HAHUS:

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

NOHMMAaHUS CHeuMDUKU XUMUM Kak HayKd, OCO3HaHHS €€ polud B
(dbopMHUpPOBaHUN PAIMOHAIBHOT'O HAYYHOTO MBIIUICHHS, CO3JaHUU IETOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYKAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXKAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOU
UMBWIN3ALMK: B €€ TIyMaHUCTHYECKON HAMNpPaBICHHOCTH W BaXXHOHM pOJIHM B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI00ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTHUYECKOM, MUILEBOM U
AKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00E€CHEYEHUH YCIOBUU
YCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOM IKU3HU KAXKIOTO UICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHUMAaHUSI CYIIHOCTH METOJOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAlOUIEro Mupa u
MIPOUCXOAIIMX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 0OOCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (PaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K MMO3HAHUIO U UCCIIEI0BATENIBCKON AEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTMBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUU MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyZAa B Pa3lMuHBIX cepax MpodhecCuoHATIbHOM
TSI TeIbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHE CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HI€Hay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHW:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAayKax (MaTepI/I}I, BCUICCTBO, DHCPI'HsA, ABJICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTEC3d4, 3dKOHOMCPHOCTb, 3daKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHUKAaTHUBHBIC,

PETYJISATUBHBIC), o0ecrieunBaIOIINe dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yJabTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAIbHBIMHU
y9eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMU No3HABaTeJbHBIMH
JEHUCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE TEHCTBUS:

CaMOCTOSITEIBHO  (popMyIHpoBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENETATh LEIH JEITEIbHOCTH, 3ajaBas IMapaMeTpbl M KPHUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCIOJIb30BATh MPU OCBOCHUHW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIICJISITh XAPAKTEPHBIC MPU3HAKU MOHATHUHW W YCTAaHABIWBATH UX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIYy HM3Yy4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHHUS (MHAYKTUBHbBIC, JACAYKTUBHBIC, IIO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUSI;

MPUMEHSTh B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOACIBHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas (QopMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TMpU PEIICHUH Y4eOHBIX IMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBHUS:

BJIaJIETh OCHOBAMHM METOJ0OB HAYyYHOI'O MO3HAHUSA BEHIECTB M XMUMHUYECKHX
peaxkuuu;

dbopMynHpoOBaThH LIETU U 3a/1a4d UCCIEAOBAHMS, UCIIOJIB30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI Jisi (DOPMUPOBAHUS TUIIOTE3bI 1O MPOBEPKE NMPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEIECHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIATh 32 XOIOM
npolecca, CaMOCTOSTENFHO TPOTHO3MPOBATH €ro pe3yibTaT, (OPMYIHUpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHMS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOCIaHHOMN paboTe;

npuoOpeTaTh OIBIT YYEHHYECKOW HCCIEIOBATEILCKOM M MPOCKTHOU
JESTENBHOCTH, TPOSABISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, HPUMEHEHHIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) padora ¢ nndopmanueii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX WH(popmanuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPaBOYHbIE MOCOOHS,
pecypcel MlHTEpHETa), aHamM3UpOBaTh WH(POPMAIIMIO PA3IUYHBIX BUAOB B (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTUBOPEUYNBOCTB;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpoOpManuu, HEOOXOAUMON JJIs BBINOJTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMBIT HMCIHOJIB30BaHUSA WH()OPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3TMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMY  MPEICTABICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3bIK B KadeCTBE CpEICTBAa IMpu padoTe ¢
XAMHYECKOW HMH(POPMAIMEH: TPUMEHITh MEXKIpPEAMETHbIC ((DHU3UYecKkue W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOM TeMbl B XOj€ Auaiora u/miu
JUCKYCCHHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYJIHPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHON JCSATEIHLHOCTH,
TIOJTYYEHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHUKAMHM TIPH BBITOJTHCHUT
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allui yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh IpeJylaraéMblii  allfTOPUTM JEHCTBUH TNpH
BBITIOJTHEHUM Y4YEeOHBIX M HUCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCOO MX pemieHus ¢ Y4ETOM IMOJYyYCHHS HOBBIX 3HAHUM O
BEIECTBAX ¥ XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUA Kypca «OpraHuueckas XUMHI»
OTPaXaroT:

c(hopMHpPOBAHHOCTh  NPEACTABICHUM O XUMHYECKOM  COCTABJISIOIICH
€CTECTBEHHO-HAYyYHOW KApPTUHBI MHUpPa, pPOJIM XHMHUU B TIO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHWUU  MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUS MPAKTUYECKUX 3a1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BIAJICHUEe  CHUCTEMOM  XUMUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHUS (XUMUYECKUW DIIEMEHT, aToOM, »JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEpPOJIHBIA CKeleT, (YyHKIHMOHANbHAS TPYIIIa,
paguKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKHUI PsJI, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHUCJIOPO/ U a30TCOJEpXkallhe COEAUHEHHsI, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemniectB A. M. ByrtnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTRB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUMN SI3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JieXKalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (DAKTONOTHYECKHE CBEICHHUS O CBOWMCTBaX, COCTaBe, MOJYYCHUU W
0€30MacHOM HCTOJB30BAaHUN BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISTH XapaKTEpHbIE MPU3HAKU TMOHATHA,
YCTaHABIMBATh MUX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TIPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIIOJNBH30BATh XMUMHUYECKYI) CHMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB U ypPAaBHEHHM XUMHUYECKHX PEaKIIHH,
W3rOTaBIMBATh MOJIENN MOJIEKYJl OPraHUYECKHX BEIIECTB JJI HILTIOCTPAIMH UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIUBATH NPUHAJJICKHOCTh H3YYCHHBIX
OpraHMYECKUX BEIIECTB IO MX COCTaBYy M CTPOCHUIO K ONpEACIEHHOMY
KJIAcCy/Tpynme CoeAuHEHU (yrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaiiue
COEIMHEHUS, BBICOKOMOJIEKYJIIDHBIE COEJUWHEHMS), JaBaTh KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpUBOAUTH TpHUBUAJBHBIE
Ha3BaHUs OTACJIbHBIX OPraHUYECKHX BEIIECTB (ITWIIEH, MPOMWIECH, alEeTHUJICH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opManbIeTui, ameTamblAeTul, MypaBbHHAS
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KMCJIO0TA, CTEAPUHOBAsI KUCIIOTa, TJII0K034,
bpyKTO3a, Kpaxmar, MeJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS
opranuuyeckux BemiectB A. M. bytiiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB,  CTPOECHHE,
dbu3MYecKkue U XMMHUYECKHME CBOMCTBA THUMHUYHBIX MPEACTABUTENICH Pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHO], 3TaHOJ], STUJIEHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalIbJIeTU/l, MypaBbUHAs M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCII0Ta), MIUTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTJIEBOJOPOIHOTO
Colpbsi  (He(Tb, NPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboOTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYHCICHHUS IO XUMHUUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO W3 MCXOIHBIX
BEIIECTB WU NMPOAYKTOB PEAKITUH);

c(hOpPMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOIb3YEMbIX B XUMUU TIPU U3YUEHUU BEIIECTB U
XAMUYECKUX SBJICHUN (HAOIOACHUE, U3MEPEHUE, SIKCIICPUMEHT, MOJICTIMPOBaHUE ),
UCIIOJIb30BaTh CHCTEMHbIC XUMHUYECKHWE 3HAHUS I MPUHSATUS pPEIIeHUd B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIpaBUiIa MOJIb30BAHUS XUMUYECKON
NOCYJIOM W Ja00paTOpHBIM O00OpYJAOBaHWEM, a TaKXKe IpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMH MO BBITIOJIHEHUIO J1aO0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh yMEHHI IUIAHMPOBATh U BBHIMOJHATh XWMUYECKUM
AKCIIEPUMEHT (ITPEBPAILICHUS OPTAaHMYECKHUX BEIECTB MPU HarpeBaHUU, MOJTyUYCHHE
ATUJIEHA W W3YYCHUE €ro CBOWCTB, KAYECTBEHHbIE pEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalus OENKOB IMPH HArpeBaHWUU, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MaCHOCTH TpHU OOpaImeHuu ¢
BEIIECTBAMU W JAa0OpPaTOPHBIM OOOpPYAOBaHUEM, TIPEICTABISATH PE3YIbTATHI
XUMHUYECKOT0 JKCIEpUMEHTa B (OpMe 3aluCh YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHdopmanuu, IHTEepHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COOJNIOJATh  MpaBWia  JKOJIOTHYECKU
1[€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX
COXPAHEHHUsSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEHUCTBHUS HA YKUBbIE OPraHU3Mbl OIPEAECIEHHBIX OPraHUYECKHX
BEIIECTB, MOHKUMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEAHOIO BO3JCUCTBUS HA OpraHU3M
YEJIOBEKa;

JUIsl 0Oy4YaloIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbSI: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  cHenblX M cHabOBHUIAIIMX OOYyYalolUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOSHMsI Kypca «OOmmias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISAIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
OpuUpoabl, B  (GOPMHUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO W MPUPOIHON
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMHUYECKHH 3JIEMEHT, aToM, HM30ToMm, S-, P-, d-
AJICKTPOHHBIC OPOWTANIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKUCICHMS, XMMHUUYECKas CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KPUCTAIIINUECKas PEIIETKA,
TAMNBl ~ XAMWYECKUX  pEaKIUid, PpPacTBOpP, DJIEKTPOJMUTHI, HEDJICKTPOJHUTHI,
BJICKTPOJIMTHYECKAS] JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBHUTEb, CKOPOCTh
XUMHUYECKOW peakIuu, XUMHYECKOE PABHOBECHUE); TEOPUM U 3aKOHBI (TEopus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALCHUS SHEPTHU
MpY XMMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMHH,
MHUPOBO33PCHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHWMAHHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHMYCCKHX SIBIICHHH, (PaKTOJOTHMYECCKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM MCTOJIb30BaHUM BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISATh XapaKTEpPHbIE MPU3HAKU TMOHSITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U X MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JJIS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  yPaBHEHHM  XMMHYECKUX  PEAKIUH,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Tra3, YIJIEKUCIbI ra3, amMMuak, raméHas
W3BECTb, HETaIlIEHAsI U3BECTh, MTUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAIGHTHOCTb U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAUHEHUSIX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS) B COCAMHEHUSX, THUII
KPUCTAJUTMYECKONM PEMIETKM KOHKPETHOT'O BeIleCTBa (aTOMHasi, MOJEKYJsIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpedbl B BOJIHBIX PaCTBOPAX HEOPTaHMYECKUX
COCIUHCHUM;

c(hopMUPOBAHHOCTH YMEHUM yCTaHaBIMBaTh MPUHAJIC)KHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBY K OMPEICIEHHOMY KIacCy/Tpymrme
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEeMOHCTPUPOBATh €T0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »3JeMeHTOB |1—4 mnepuonoB Ilepmoanmdeckoii CHCTEMBI
xuMuueckux saementoB JI. M. MennesneeBa, WCIONb3ys HOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTaINY, «QHEPTreTUYECKHUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMHMUYECKHX DJIEMEHTOB U UX COCAUHECHUU
0 MeproJiaM U rpynmam [lepruoanyeckor CUCTEMbl XUMUYECKHX 31eMeHTOB [[. .
Meneneena;

chOpMHUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE T€HETHUYECKOW CBSI3M MEXAY HEOPraHWUYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKHE PEAKIHH TI0
pPa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBy pEarupyroliuX BEIIECTB, TEIJIOBOMY
s dekTy peakinuu, U3MEHCHHIO CTEIICHEH OKHCICHHUS JJIEMEHTOB, 0OpaTHMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJISATH YPABHEHUS DPEAKIUN pPa3IMdHBIX
THUIIOB, TIOJIHBIE U COKpPAIIEHHBIE YPABHEHUS PEAKIUA MOHHOTO OOMEHa, yUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH pPEAKIHUH, MOATBEPKAAIOIINE
KAQYECTBCHHBIA COCTAB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATh
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JICKTPOHHOIO OajaHca
ATUX pPEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KalMe B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYYHBIX MPUHIIUNAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIIOIH30BAaHUEM
MOHSTHUSL «MaccoBasi J0JIiA BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUWM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BElIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOr0O 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEIIECTB, IPEBPAILCHUS U COXPAHEHHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHUM COOIOJATh IIpaBUiia MOJIb30BAHMUS XUMHYECKON
OCyJIol W Ja00opaTOpHBIM OOOpYyIOBaHUEM, a TaKKe IpaBUja OOpaIlICHHS C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIUSIMHU TI0 BBHITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IIJIJAHUPOBATh M BBIMIOJIHATH XUMHYECCKUM
IKCIIEPUMEHT (pasyioKeHUE MEPOKCHAa BOJAOPOJA B MPUCYTCTBUM KaTajauzaTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOpa, BIMSHUE PAa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKON peaKIlvH,
peakIMu MOHHOTO OOMEHa, KadyeCTBEHHBIE peakIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamne» u «HemeTamibl») B COOTBETCTBUM C MpaBWJIAMU TEXHHUKHU
0€301acCHOCTH TPU OOPAICHUH C BEIIECCTBAMH M JIAOOPATOPHBIM 00OpPYAOBaHUEM,
MPEACTABIATh PE3YJAbTAThl XHUMHYECKOTO0 JSKCIIEPUMEHTa B (opMe 3alliCH
YPaBHECHHIA COOTBETCTBYIOIINX PEAKIHA W (POPMYIMPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMECHUN KPUTHYCCKH aHAJU3UPOBATH XUMHUYCCKYIO
nHpOpMaNMIO, IOJy9aeMyl0 H3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MaCCOBOMU
KOMMYHUKauu, UHTEpHET U IpyTuX);



chOpMUPOBAHHOCTh  YMEHHMH  COOJNIOJATh  MpaBWia  JKOJOTHYECKU
1enecooOpa3Horo MoBeJeHUs B OBITY U TPYJOBOM JAESATEILHOCTH B IEAX
COXPAHEHHUSI CBOETO 3/I0pPOBbSl U OKPY’KAIOIIEW MPUPOJHON Cpeabl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBHS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAS
cmbicn mokazarenss [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YyYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSMU 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX IO3HAHUS BEIECTB M
XUMUYECKUX SIBICHUN;

JUISL  CHenbIX M CclAa0OBUIAIIMX OOYyYaroUIUXCs: YMEHHE HCHOJIb30BaATh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne /i HaunmeHoBaHMe pa3/iesioB U TeM Kourponsmuie | TpakTiieckue (uudgposbie)
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypens
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4ecKONH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OPTaHUYECKUX COCTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE yriIeBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Wtoro no pazneny 13
Paznen 3. Kuciopoacoaepxanue oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. ®enon 3
3.9 Anbnerunpsl. KapOoHOBBIE KHCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 2




Hroro no pazaeny

13

Pasnen 4. AzoTcoaeprxainue OpraHnudyeckue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 3
Wroro mo pazneny 3
Paszgea 5. BoicokoMoJIeKy/JIsSIpHbIE COeIMHEH U

5.1 [Tmactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [leproandeckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 3
anemenToB J[. . MenaeneeBa
19 Crpoenue BeuiectBa. MHOroo6pasue 4
' BEIECTB
1.3 XUMHUYECKUE PEeaKIUU 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Mertamis
2.2 Hewmeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5
' BEIIECTB
Uroro no pazneny 17
Paznea 3. XuMus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrponbubie | Hpakmirieckie H3yyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coenuHeHuit A. M. bytiepona, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 opraHuueckux Bemiects. HomenknaTypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHMYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUN Psifl
5 Mertan u 3TaH — npocTeime 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTUIIEH U TPONUIIEH — MPOCTEMIINE 1
MIPE/ICTaBUTENIH aJTKEHOB
8 [Ipaktuyeckas padota Ne 1. «Ilomydenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHBbIL




AJIKMHBI: COCTaB U 0COOCHHOCTHU CTPOCHHH,

10 TOMOJIOTHYECKUH psifl. ATleTHIIeH —
MPOCTEUIINI MPEICTABUTEIb AJTKUHOB

1 Beruncnenus no ypaBHEHUIO XUMUYECKOM
peaxiuu

12 ApeHnbl: 0eH30.1 U T0J1yod. TOKCUYHOCTb
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAIIIEKAIINX K Pa3IMYHBIM Klaccam
[TpupoiHBIE ICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ras3sl, HePTh U MPOIYKTHI €€ ImepepaboTKH
[IpupoaHbIle HCTOYHUKH YIIIEBOAOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC
ra3bl, HeTh U MPOAYKTHI €€ mepepaboTKu

16 KonTtponpHas padoTa mo pazaeny
«YTIIeBOAOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
METaHOJI U 3TaHoJI. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: ATUIICHTIIUKOJIb U
TIIMIEPUH

19 @DeHOo: CTpOeHHE MOJICKYIbI, PU3NYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anpaeruapl: opManbIeru v
aneTanbAerua. AIEeTOH

21 OnHOOCHOBHBIE NpeieNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBDY

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas KUCJIOTHI, KaK
MMpEACTAaBUTCIIU BbICHINX Kap6OHOBI>IX
KHUCJIOT

24

Mbr1a Kak coJid BBICIINX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnosxHble 3¢upbl Kak MPOU3BOJIHBIE
KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CII0KHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHune,
OuosoruuecKas poJib KUpPOB

27

VYrneBopl: cocTaB, KjIacCUpUKAIIHS.
Baxwueiine npecTaBUTENN: TIII0K03a,
dbpykTO3a, caxaposa

28

Kpaxman u nensionosa Kak IpupoIHbIe
MOJIUMEPHI

29

KonTtponpHas padoTa mo pazaeny
«Kucnopozcoepxaiiye opraHuaecKue
coenuHEeHU/ Beepoccuiickas
MpoBepoyHas pabora

30

OO6mrast XxapakTEepPUCTHKA a30TCOASPIKAIIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccutiickas npoBepouHas pabota

31

AMMWHBI: METUJIAMHH U aHUJIAH

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpPraHMYECKNUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCANMHCHUA

OCHOBHBIE TTOHSITUS XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH 1
OcHOBHBIE METO/bI CUHTE32
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHHM. 1
[InacTtmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTyparus aToMoB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMa XMMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U HX COSIUHEHHMMH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BenecTBa. XUMUYECKas CBA3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH cBsi3U. BogopogHas cBs3b

BajneHTHOCTB. DIIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. Bemectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE M KOJTTOUIHEIE PacTBOPHI.
MaccoBas A0J1s BEIlecTBa B pPacTBOpPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coequHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH TIPU
XUMHUYECKUX PEAKIMAX

Ckopoctb peakunu. OOpaTuMble PEaKIUH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PeaKium»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peakiun nonHoro oomena. I'uaponus
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIECTB

12

OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTponsHas paboTa o pazneny
«Teoperndeckre OCHOBBI XUMU

14

Mertansl, ux nonoxenue B [lepuoandeckoii
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznveckre cBONCTBa
METaJJIOB




15

CrinaBel METAJIIOB. DJIEKTPOXUMUYECKU Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHM, KaJTui, KAJIbIIMI, MarHui,
IIOMUHMI) U UX COCUHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUH

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKEeJIe3a U UX
COCIMHEHU I

19

[Tpaktudeckas padora Ne 2. "Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«Merambn"

20

HemeTamel, X HOJIOKEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAILIOB.
AnnoTponus HeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u yriaepoaa)

22

XHWMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COETMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COETMHEHUN

24

XHUMUYECKUE CBOMCTBA YIiIepoaa, KPEMHHUS U
HUX COeIUHEHUN

25

[Iprmenenne BaXXHENIIMX HEMETAJIIIOB U UX
COeIMHEHUI

26

0O00011eHrE U cucTeEMaTU3allu 3HAHUN 110




Tteme «HemeTamny. Beraucienus mo
YPABHEHUSM XUMHYECKUX PEAKLIUI U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktudeckas padora Ne 3. «Pemenne

27 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"HemeTtaiuie!"»

o8 KonTpoasHas padota mo reMam «MeTayibh 1
n «Hemeramasny

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranndeckne v opraHidecKue OCHOBAHHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 OpraHuYecKre coeMHeHUs. [ eHeTHnIecKas 1
CBSI3b HCOPraHUYECKHX M OPTaHUICCKIX
BEIIIECTB
Ponb xuMun B 00ecrieyeHUH SKOJIOTMYECKOM,

31 JHEPreTHYCCKOM M MUIIEBOI 0€30MMaCHOCTH, 1
Pa3BUTHH MEUIIMHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHITUATIAX TPOMBIIUICHHOTO TIOJTy4EHUS 1
Ba)KHEHIIINX BEILECTB

33 UYemoBek B MUPE BEIISCTB M MAaTECPHAIIOB

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEro 001Iero 00pa3oBaHus

TeopeTnueckre 0OCHOBBI OPraHUYECKON XHUMUN

CpopMHPOBAHHOCTh TPEJCTABICHUN O XHUMHUYECKON COCTaBIISIIOIICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUM B TIO3HAHUU
SABJICHUN TIpUpPOABl, B (POPMUPOBAHWUU MBINUICHUS € KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBLHOM TPAaMOTHOCTH, HEOOXOIUMOMW ISt
pelieHuss TMPAKTHYECKUX 3a7ad W OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUSI K CBOEMY 37I0POBBIO M TIPUPOTHON Cperie

Bnagenune cucremMold XUMHYECKHMX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOITOJIATAOIIHE TTOHSATHS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATETFHOCTh, CTEMEHb OKHUCJICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIM OOBEM, YIJIIEPOIHBIM CKEJEeT,
byHKIIMOHANBHAS ~ Tpymma,  pajadKal, HU30Mepus, HU30MEpHI,
TOMOJIOTHUECKHIM s, TOMOJIOTH, YIJICBOAOPOJbI, KHUCIOPOA- |
a30TCOJICpIKaIe COCIMHEHMs, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrineBompl, )KHUpPBI, OCNKH), MOHOMED, MOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIUHEHHUS); TEOPUM W 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHUSI OpraHuyeckux BemiectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH, (PaKTOJIOTHYSCKUE
CBEJICHWS O CBOKMCTBax, COCTaBe, TIOJYYCHHH U 0€3011acHOM
WCIIOJIb30BAHUN BAKHEUIIUX HEOPTaHMYECKUX M OPraHHMYECKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

ChopmMupoBaHHOCTh YMEHHMH BBISIBIATH XapaKTepHbIe MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHUSI MPH ONHCAHMM COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpraHN4YCeCKUux COeUHEHUN

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

1

1.1

1.2

1.3

14

c(OPMHUPOBAHHOCTh YMEHUH HCIOJb30BATh XMMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpalI€HHOW) (OpMyNl OpraHMYecKUX BEIIECTB U ypaBHEHUH
XUMUYECKUX PeaKUuil, U3rOoTaBIUBaTh MOJEIN MOJIEKY]l OPraHUYeCKUX
BEUIECTB JJI WUIKOCTPALUU MX XMMHYECKOTO M MPOCTPAHCTBEHHOIO

CTpOCHHUSI
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ChopmMupoBaHHOCTh  YMECHHI  YCTaHABIMBATh  NPUHAICKHOCTH
HN3YUCHHBIX OPraHM4YCCKHUX BCHICCTB IO HMX COCTAaBy U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (rpymme) coeauHeHui  (YriieBoJO0pOJIbI,
KUCIIOPOA ¥ a30TCOJACPIKAIINE COCAWHEHHS, BBICOKOMOJICKYJISPHBIC
COCI[I/IHGHI/DI), JaBaThb um Ha3BaHUs 110 CHUCTEMATHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OINPEACTATh BHJIIBI XUMUYECKOUN CBS3H B

OpraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPAaTHbIE)

1.6

ChopMupoBaHHOCTh yYMEHUSI NPUMEHATH: TOJIOKEHUS  TEOPHUH
CTpoeHusi opranuuyeckux semectB A.M. byriepoBa st oObsicCHEHUS
3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH

COXpPaHCHUS MACChl BEUICCTB

YrneBoaopoabl. Kucnopoaconepxamue " azoTcoAeprKalme

OpraHn4eCKUC COCINHCHHA. BI)ICOKOMOHeKyHS[pHBIe COCINMHCHHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHMM TNPUBOJWUTH TPUBUAILHBIE Ha3BAHM
OT/AEIbHBIX OPTaHMYECKHX BEIIECTB (ITHJICH, MPOMHJICH, aIleTHJICH,
STUJICHTJIUKOJb, TJHIECPUH, (GeHon, GopManbaeru, areTalbIerusl,
MypaBbUHAsl KHUCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasi KHCJIOTa, TIIIOKO3a, (PYKTO3a, KpaxMmal, IeJUII0J03a,

TJIUIIAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
Gu3nYecKue M XUMHUYCCKHUE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHIICH,
NpONWICH, anetuieH, Oyramauen-1,3, merwnOyraauen-1,3, OeHzoll,
METaHOJI, 3TAHOJ, 3TUJICHIJIUKOJIb, TJIMIEPHH, (EHOJ, aleTaabIeTh]I,
MypaBbHUHAs M YKCYCHas KHCIOTBI, TJIIOKO3a, KpaxMmaj, IeJUTJI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBA3b
MCKAY THUIIMYHBIMHA npeaACTaBUTCIIMU PpasiIMYHbIX KJ1aCCOB
OpraHU4C€CKUX BCHICCTB YPABHCHUAMHN COOTBCTCTBYHOIIUX XUMHUYCCKHUX

peaxIuii ¢ MCMOIb30BaHUEM CTPYKTYPHBIX GOpMYIT

2.4

CchopmMrpoBaHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHHUKH
YTJIEBOJIOPOJHOTO ChIPbs (HE(Th, MPUPOIHBIN T'a3, yroib), CIOCOObI UX

nepepa60TKI/I U ITPAKTHYICCKOC IPUMCHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS 1 )KU3Hb. PacuéTol

3.1

ChopmMupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHHUI 00 OCHOBHBIX

MCTONAaX HAYYHOI'O INO3HAHUS, UCIIOJIB3YCMbIX B XUMUHU IIPU U3YUYCHUU




BEIIECTB U XUMHUYECKUX SBICHUU (HAOMIOEHUE, W3MEpPEHHUE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJI30BaTh CHUCTEMHBIE
XUMUYECKWE 3HAHUS Il TPUHATHS PEUICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUuAX, CBA3aHHBIX C BEIICCTBAMUA U UX MPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yYMEHHM COOJIOAATh MpaBWIA IOJIH30BAHUS
XUMHUYECKOM TMOCYy/0N W J1abopaTOpHBIM OOOpYyIAOBaHUEM, a TaKkKe
npaBuia oOpalleHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHMSIMU

11O BBIINIOJIHECHUTO J'Ia60paTOpHI>IX XUMHNYECCKHUX OIIBITOB

3.3

CdopMHPOBAHHOCTH YMEHUM TJIAHUPOBATH U BBHITIOIHATH XUMUYECKUN
AKCTIEPUMEHT (TIPEBpAIlIEHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUU,
NOJTy9eHUE THIIEHA W U3yYeHHE €T0 CBOWMCTB, KAYECTBEHHBIC PEAKIINU
OpraHn4YeCKUX BCUICCTB, JACHATypalud 0OeJIKOB IIpru Harpe€BaHHU,
IOBCTHBIC PCAKINU 6CJ'IKOB) B COOTBCTCTBHMH C IIpaBUJIaMU TCXHHUKHU
0e30MacHOCTH TpHU OOpalleHMH C BellecTBaMH U J1a0OpaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yAbTaThI XUMHUYECKOTO
JKCTIEpUMEHTa B (opMe 3amncu ypaBHEHUH COOTBETCTBYIOIIMX

peakmuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTh YMEHUI TPOBOJAUTH BBIUMCICHHS IO XUMUYECKIUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIU
MPOJYKTa peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO

U3 UCXOHBIX BEUIECTB WJIM MPOAYKTOB PEAKIINH)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UPOBATH
XUMHUYECKYI0 HHGOpMalMIO, MOJIYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEepHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUU COONMIOJATH MpaBUja AKOJOTUYECKU
1esnecoo0pa3Horo MOBeJNEHUSI B OBITY U TPYIOBOM JAeATEIbHOCTH B
LEJSIX COXPAaHEHHS CBOErO 3JI0OPOBbS M OKpPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha JKHUBBIE OpPraHU3MBI
OTpeaeNEHHBIX OPraHUYeCKUX BELIECTB, MOHMMAas CMBICI MOKa3aTels
[NAK (mpemenbHO JOMYyCTUMOW — KOHIEHTpAILMH), TMOSICHATH Ha
npuMepax CHocoObl YMEHBLIEHUS M MPEAOTBPAIICHUS WX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4Y€JIOBCKa

11 KIIACC

Kon
NpoBePsIEMOro

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus




pe3yabTara

1

Teopernueckue OCHOBbI XUMHH

11

Bianenue cucreMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAralOIlMe  MOHATUSA  (XMMUYECKHUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI04Ka aTOMa, S-, p-, d-3JIeKTpOHHBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJIAa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTEIICHb
OKHUCJIEHUSI, XMMHUYECKas CBS3b, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTaNIMYECKasl pEIIETKa, THUMbl XUMUYECKHX pEeaKIMi
(OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE, O3K30- W  HOHAOTEPMUYECKHE,
peakuuyu MOHHOIO OOMEHa), pacTBOP, JIEKTPOJIMUTHI, HEIIEKTPOJUTHI,
JJIEKTPOJINTHYECKAsT TUCCOLMALMsS, OKHUCIUTENIb, BOCCTAaHOBUTEIND,
CKOPOCTh XMMHYECKON peakluu, XMMHYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUS DIJICKTPOIUTHUYECKON mauccomuaimu, [lepuoanueckuit
3axoH J[.W. MenneneeBa, 3aKk0H COXpaHEHHsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, IMOJIyYUeHUHU U OE30MaCHOM HCHOJIb30BAaHUN BaKHEUIIUX
HEOPraHMYeCKUX BEHIECTB B OBITY U NPAKTUYECKOH JEeSTETbHOCTH

YCIIOBCKa

1.2

ChopmMupoBaHHOCTh yYMEHUN BBISBIATH XapakTepHble MPU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX MOHSATHH, NPUMEHSATH COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHCAHMM CTPOEHUS M CBOICTB HEOPraHMYECKHUX
BEUIECTB UM HMX MPEBPAIICHUN; BBISBIATH B3aHMMOCBS3b XHUMHUYECKHUX
3HAHUM c HOHSTUAMHU u MPEJICTaBICHUSIMHU JPYruX

€CTCCTBECHHOHAYYHBIX IPEAMETOB

1.3

Bnagenue OCHOBHBIMM METOJaMU HAYYHOTO TO3HAHUS BEUIECTB U
XUMHUYECKUX sABNeHWNA (HaOdrofeHue, M3MEpeHue, SKCIIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMGHI/Iﬁ OIpCaACiIATbL BaAaJICHTHOCTbL W CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCAWMHCHHUAX Pa3JIMYHOIO
COoCTaBa, BUJ XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHas,
MCTAIJIIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THUII KpHCTaHHH‘ICCKOﬁ
peH_IéTKI/I KOHKPETHOI'O BCHICCTBA (aTOMHaSI, MOJICKYJISIpHAsdA, WOHHAasA,

MeTaJuIndecKast)

15

Cq)OpMI/IpOBaHHOCTL YMeHI/Iﬁ ONPCHACIIATh XapaKTCP CpEAbl B BOJHBIX

pacTBOPAX HCOPraHNYCCKUX COCIUHEHUIN

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUA I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKUC
pCaknuu 1o pasjiIM4HbIM IIPpHU3HAKaAM (‘{I/ICJ'Iy H COCTaBYy pC€arupyrommx

BCIICCTB, TCIJIOBOMY B(I)(I)CKTY pcakunu, U3MCHCHUIO cTeneHel




OKHCJICHUA OJICMCHTOB, O6paTI/IMOCTI/I pcaKkuunu, Y4acCTHIO

KaTaau3aropa)

1.7

ChopmupoBaHHOCTE  YMEHHH  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, TOJIHBIE M COKpPAIIEHHBIE YPABHEHUS PEAKLIHM
MOHHOTO OOMEHA, yUUTHIBAS YCIIOBHS, IPU KOTOPBIX 3T PEAKIIUHA UIYT

J1O KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH TPOBOJUTH PEAKIIUH, IMOATBEPKIAIOIINC
KAQUECTBCHHBIM  COCTAB  pa3IMYHbIX HEOPraHWYECKUX  BEUIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMHPOBAHHOCT, YMEHHI PAaCKpPBIBATH CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEIIbHBIX peaxkuui MOCPEICTBOM COCTAaBJICHUS

AJIEKTPOHHOTO OajiaHca 3TUX peaKkui

1.10

CpopMUPOBaHHOCTh yYMEHHH OOBSACHATH 3aBUCHMOCTH CKOPOCTH

XMMHUYECKON PEaKIMK OT Pa3IMuHbIX PaKTOPOB

111

CpopMuUpPOBaHHOCTh ~ YMEHHH  OOBSCHATH  XapakTep CMEIICHHUS
XUMHUYECKOTO PAaBHOBECUSI B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBUSA

(mpuaIMn Jle [latennbe)

OO0mras 1 HeOpraHu4JecKask XuMus

2.1

CdopMHpOBaHHOCT, YMEHHMM pacKpbiBaTh cMbIch [lepuomgumdeckoro
3aKOHa J.N. Meuneneena u JIEMOHCTPHUPOBATh ero

CUCTEeMATU3UPYIOIIYIO, OOBACHUTEIbHYHD M  IPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHpPOBAaHHOCTh YMEHUN XapaKTEPHU30BaTh JICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucTeMbl xuMu4eckux anemeHtoB J[.M. MeHneneeBa, HCHOIB3Ys
HOHATUS  «S-, P-, O-2J€KTpOHHBIE OPOHTAIN», «IHEPreTUUECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUsI  CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCIUHEHUH M0 TMepuojaM U Tpynnam

[Tepuoandeckoit cucteMbl Xumuueckux snemMeHToB JI.M. Menaeneena

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHE CBOMCTBA HEOPTaHMUYECKUX BEUIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBS3H  MEXAY
HEOPraHWYECKMMHU  BEIIeCTBAaMH  C  TOMOIIBI0  YpaBHEHH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.4

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJINBATb MPUHAIJIC)KHOCTD

HCOPraHNYCCKUX BCHICCTB IO HUX COCTABY K OHpCI[eJ'IéHHOMy KJ1accy




(rpynne) coeauHeHUH (MPOCThIE BELIECTBAa — METAJIBl U HEMETaJUIbI,

OKCH/IbI, OCHOBAHHSI, KUCJIOTHI, aM()OTEPHbIE THIPOKCHU/IBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XMMHUYECKYIO CHMBOJIHUKY
UL coCTaBJIeHUS (OpMYNT BEIIECTB M YPaBHEHHHA XUMHYECKUX
peakuuii, cuctemarnueckytro HomeHkinarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMSI OTJENbHBIX HEOPraHWYECKUX BeUIeCTB (yrapHblii ras,
YIJEKUCHBIA a3, aMMMaK, TaméHas W3BECTb, HeramiéHas H3BECTb,

MUTHEBAs COJIa, TUPUT U JPYTHE)

2.6

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIIACCOB,
HNOJATBEPXKJaTh  CYIIECTBOBAHWE  T'€HETUYECKOW  CBA3M  MEXKIY
HEOPraHMYeCKMMHU  BEIIeCTBAaMH  C  [OMOIIBIO  YpaBHEHHM

COOTBECTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.7

CopMHUpOBaHHOCTh YMEHHUH TIJIAHUPOBATH W BBITOJTHATH XUMHUYECKUN
IKCIIEPUMEHT (pa3JIoKeHHE TIEPOKCHIA BOJOpOJa B TPUCYTCTBUU
KaTaJn3aropa, ONpeesieHHe CpPeabl PaCTBOPOB BEIIECTB C TOMOIIBIO
YHHUBEPCAIbHOTO WHIMKATOpa, BIUSHUE pa3INMYHBIX (aKTOpPOB Ha
CKOPOCTh ~ XMMHUYECKOW peakIuH, peakiud HOHHOTO OOMeHa,
Ka4eCTBEHHBIE PEAaKIUU Ha Cylb(haT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm
«Metambl» u «HemeTamib») B COOTBETCTBHU C TPAaBUIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHWH ¢ BEHIECTBAMH M JIAOOPATOPHBIM
000pyI0BaHUEM; MPECTABIIATh pe3yJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpPME 3aluCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii u GopMyIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBuiIa MOJb30BAHUS
XMUMHYECKON TOCyloN M J1abopaTopHbIM OOOpYyIOBaHUEM, a Takke
npaBuia OOpalIeHus C BEIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUAMU

I10 BBITNIOJIHCHUIO Ha60paTOpHHX XUMHNYCCKHX OIIBITOB

29

ChopmupoBaHHOCTh  yMEHUU XapakTepu3oBaTh  XUMHUYECKHE
MPOLIECCH, JIEKAIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHs] CEpPHOMN
KHUCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTaBIECHUN 00
o0IMX HAY4YHBIX TMPUHIUIAX U  DKOJIOTUYECKHX Mpodiemax

XUMHYCCKOI'O ITPOU3BOACTBA

XUMHUS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUH O XMUMHUYECKON COCTaBISIOIICH

CCTGCTBGHHOH&y‘-IHOfI KapTuHbl MHpPaA, pOJIM XUMHHU B [MO3HAHUU




SIBJICHUW TPHPOJBI, B (OPMUPOBAHWUU MBIIUICHUS W KYJIbTYpPHI
JUYHOCTH, €€ (YHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOH st
pelICHHUs TPAKTUYECKUX 3a7ad H OKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U PUPOJIHOM Cpesie

3.2

ChopmupoBaHHOCTD YMEHUI KPUTHUYECKU AHAIU3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOJYyYaeMyl W3 DPa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTE YMEHHI COOJIOATh TIPaBHIA DKOJOTHYCCKU
1e1€cO000pa3HOro TMOBENEHUsI B OBITY U TPYHOBOH JESATENIBHOCTH B
LEIAX COXpPaHEHUs CBOEro 3J0pPOBbS M OKpYXKAOLIEHd NPUPOTHOU

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OPTraHU3MBbI
ONpENEIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTe
Ha TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U MPEIOTBPAIICHUS] UX BPETHOTO

BOS}IGﬁCTBI/IH Ha OpraHus3M 4YCJIOBCKa

3.5

CdopMHrpoBaHHOCTH YMEHHUI MPOBOJAUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM MOHSATHS «MaccoBas JOJs BELIeCTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHWH Ta30B MPH XHMUYECKUX PEAKIMSIX, MacChl
BellecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOUIMX B pPEaKIHUU BEIECTB,
TerioBoro 3¢ ¢ekra peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCIICCTB, IIPEBPAIICHUA U COXPAaHCHUA SHCPrun




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

TeopeTnueckre 0CHOBBI OPraHUYECKOW XUMUH

11

[Ipenmer opraHnyYeckOd XUMHUH: €€ BOZHHUKHOBEHUE, PAa3BUTHE U 3HAYEHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOEHUS OPraHUYECKUX

coequaeHuit A.M. bytiepoBa, €€ 0OCHOBHBIE TIOJIOKEHUS

1.2

CrpykrypHble (QOpMyNbl OpraHuueckux BemiecTB. ['omosorusi, u3zomepus.
XHUMHU4YECKasi CBSI3b B OPraHMYECKUX COEIMHEHMSIX — OJHMHAPHBIE U KpATHBIE

cBs3u. [IpencraBinenue o KaccupUKAIMU OPraHUYECKUX BEIIECTB

1.3

HomenknaTypa oprannyeckux COEQUHEHHH (cucTeMaTH4ecKasl) U TpUBHAJbHbBIE

Ha3BaHMS BaXKHEHUIITNX HpeJICTaBI/ITeHeﬁ KJIAaCCOB OpTaHNYCCKUX BCIICCTB

Yraeroaopoapl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHM psii. MeTaH U 3TaH — NpOCTEUIIne
MPE/ICTAaBUTENIN alIKaHOB: (U3MUYecKue W XHMHUYECKHE CBOICTBa (peakuuu

3aMelleHus U TOPEHHUs), HaXOKICHHE B IPUPOJIe, IOJTYyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, FOMOJIOTMUYECKUH PsAA. OTUJIEH W MPONUJICH —
MpOCTENIINE MPEICTAaBUTENN AIKEHOB: (PU3MYEeCKHe U XUMHUYECKHEe CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAllUM, OKHUCIECHUS W

MOJIMMEPU3AIHH ), IOJTyYeHHE U IPUMEHEHUE

2.3

Ankamuensl: OyramueH-1,3 u MermnOyramuen-1,3. CTpoeHHE, BaKHEHIIHE
XHUMHYCCKHE CBOMCTBA (peakuus nojuMmepu3ainuu). [lonydeHne CHHTETHYECKOTO

KaydyKa ¥ pe3UHBI

24

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOCHHA, TOMOJIOTHUYECKHUI pAd. AI_ICTI/IJICH —
HpOCTeﬁHlI/Iﬁ npeacTaBUTCIIb aJJKMHOB: COCTaB, CTPOCHHC, (bH?»I/I‘leCKI/Ie nu
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTallNM,

l"OpCHI/ISI), MOJIYYCHUC U IPUMCHCHHNC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/I€‘ U XUMHYECKHE CBOMCTBA
(peaKI_II/II/I raJIOTCHUPOBAHUA U HI/ITpOBaHI/IS{), MOJIYYCHHUEC U TPUMCHCHUC. TOJ'IYOJII
COCTaB, CTPOCHUC, (bI/I3I/I‘-IeCKI/Ie u XUMHNYCCKHE CBOICTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYYCHUC H IIPUMCHCHHC. ToxcuyHOCTH
ApPCHOB. I'enetnueckas CBS3b MCXKAY YIJIeBOAOpOAaMHU, HNPHUHAJICKAIIUMHA K

PAa3JIMIHBIM KJIacCaM

2.6

[IpupoiHBIE HCTOYHUKH YTIIEBOAOPOAOB. [IprpoiHBIi ra3 U MOMyTHbIE HEDTIHbIE




ra3el. HedTh 1 €€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH: MeperoHka,
KPEKUHI (TEPMHUYECKUH, KaTaduTudeckuil), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NMPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITY. KameHHBIH yroias u

MPOIYKTHI €0 nepepaboTKu

Kucnopoaconepxaiiiye opraHn4eckie coeIMHEeHNs

3.1

[IpenenpHBIC OTHOATOMHBIC CIIUPTHL. METaHOJ M 3TAHOJI: CTPOCHHE, (PU3NUICCKUE
M XMMHYECKHE  CBOWcTBa  (peakuud C  aKTHBHBIMH  METaJlJIaMH,
rajioreHoBOJIOPOJIaMU, TOPEHHE), NpUMEHEHHE. BoaopoaHbie CBS3H MEKAY
MOJIEKyJIaMH CIUPTOB. JleficTBME MeTaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBEKa.
MHoroaroMHbI€ CIIUPTHI. DTUJICHTJIMKOJb U TIUIEPUH: CTPOCHHE, (DU3NIECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO MICJOYHBIMH  METaJJIaMHU,
KaueCTBEHHAsl peakiusi Ha MHOTOATOMHBIE ChupThl). JlelicTBHe Ha opraHu3M

YCJI0BCKa. HpI/IMCHeHI/IC TIMLOCPHUHA U OTUJICHTIJIMKOJIA

3.2

®deHOoN:  CTPOEHWE MOJEKYJbl, (PU3NYECKHE W XUMHYECKHE CBOMCTBA.

Toxcuunocts denona. [lpumenenue Gperona

3.3

Anbaerusibl M KeToHbl. DopMaibIerul, aleTaabIeTH I CTpOeHUE, GU3HIECKIE 1
XUMUYECKHE CBOMCTBA (PEaKIIMU OKHMCIICHUS W BOCCTAHOBJICHUSI, KAUeCTBEHHBIC

peaxiun), noyydeHue 1 NpuMEeHEHUE

3.4

OMHOOCHOBHBIE TpeIeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsS W YKCYCHas
KHCJIOTBI: CTPOCHHE, PU3NUECKHE M XUMHYECKHE CBOMCTBA (CBOWCTBA, OOIIHE IS
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. MBIJIa KaK COJIH BBICIIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,HeI;'ICTBPle

3.5

Crnosxzble 3(¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. Kupsel. ['maponm3 xupos. Ilpumenenue xupoB. bruonorudeckas posb

KUPOB

3.6

VYrneBopl: coctaB, KilacCH(PHUKAIUSA YTIEeBOAOB (MOHO-, IW- M TOJKCAXapHUJbI).
['moko3a — mpocredmmii MOHOCaxapuJi: OCOOCHHOCTH CTPOSHUS MOJEKYIbI,
(busnueckre U XMMHUYECKUE CBOICTBA (B3aumoeiicTeue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHAayHbIM pacTBOpoM okcuma cepebpa(l), BoccraHoBieHue,
Opo’keHHEe TJIOKO3bI), HaXOXKJIEHHUE B MPUPOJIE, MPUMEHEHHE, OUOJIOTHYEeCKas
poiib. @otocuHTe3. PpyKTO3a KaKk M30Mep III0K03bl. Kpaxman u nemnono3a Kak
npupoaHbele nojauMepsl. CTpoeHHE Kpaxmayia M ILelUTojo3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I)IpOJ'II/IS, Ka4CCTBCHHAA pCaKUus C I/IOIIOM)

A30Tcozlep>1<amne OpraHN4Ye€CKUC COCANHCHUA

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIe OpraHn4eCKucC COCANHCHHA. ®du3nyYecKue u

XHUMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe I‘J'II/II_II/IHa). buonoruueckoe




3Ha4YCHUE aMUHOKUCIOT. IlenTrabl

4.2

benku Kak npupoaHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHasd,
BTOpUYHAsI M TPETUYHASI CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB:

TuApOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BI:ICOKOMOJIGKy.]I?IpHBIG COCAMHCHUA

5.1

OCHOBHbIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEAHSISI MOJIEKYIIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEIUHEHUH —

noJMmMepus3anuAa U MMOJIMKOHACHCAIIUA

5.2

OKCIepUMEHTAIbHbIE  METOJbl HU3YYEHHMs] BELIECTB M HX [peBpallleHuil:
03HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HOJ’Iy‘-ICHI/IG CHHTCTHYCCKOI'0 KaydyyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1

TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHH

11

XUMHUYECKUH 37IeMeHT. AToM. SImpo aTtoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa.
DHepreTHyeckue ypoBHH, MOJAYPOBHU. ATOMHbBIC OpOUTaiy, S-, P-, d-3JIeMEHTHI.
OcoOeHHOCTH pacnpeiefieHus] IEKTPOHOB [0 OPOUTANISIM B aTOMAaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaIHsi aTOMOB

1.2

[Tepuoanueckuii 3akoH u [leproanueckas cucteMa XuMu4eckux 3neMeHToB J[. M.
MenneneeBa. CBsizb NepUOAMYECKOro 3akoHa W Ilepuoguyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEH CTpOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHYECKHUX DJJIEMEHTOB H
0o0pa3yeMbIX MMHU TMPOCTHIX U CIOXKHBIX BEIIECTB MO TpyHNaM U MEepUoaaMm.

3HayeHue MEpUOANICCKOI'0 3aKOHA B pa3BUTUH HAYKU

1.3

CTpOCHI/IC BellecTBA. XHUMHUUYECKAs CBS3b. Bunagsl XHUMHYECKOH  CBS3U
(KOBaJ'IeHTHaSI HCIIOJIpHAaA W IIOJsIpHAas, HWOHHAa:d, MeTaJ’IHI/I‘IeCKaﬂ). Hownnr:
KaTHOHBI U aHMOHBI. MeXaHU3MbI 06p8.30BaHI/I$I KOBAJICHTHOM XMMHYECKOH CBSI3H

(0OMeHHBIH 1 JOHOPHO-aKIEeNTOpHBIN). BogopoHas cBs3b

1.4

BanentHoCTS. 9J'IeKTpOOTpI/ILIaTeJ'H:>HOCTL. CreleHb OKUCIICHUS

15

BemectBa MOJICKYJIIAPHOTO W HCMOJICKYIISIDHOTO CTPOCHUS. 3aKOoH IOCTOSHCTBA
coCTaBa BelllecTBa. THIIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaHHH‘-IeCKOﬁ pCH_IéTKI/I. Ilonsatue o JAUCTICPCHBIX

cucreMax. VMCTUHHBIE U KOJIJIOUJHEIE PpacCTBOPHI. MaccoBast 10 BeElIeCTBa B




pactBope

1.6

Knaccugukamnus Heopranndeckux coequHeHnii. HomMeHkmaTypa HeopraHMuecKux

BCIICCTB

1.7

XuMu4ecKkass  peakiHusl. Knaccuduxanms XUMHUYECKMX  pEaKkuuii B
HEOPraHUYECKOW M OPraHUYECKON XUMHUU. 3aKOH COXpPAHEHHUs MAaCChl BEIECTB,

3aKOH COXPAHEHUS U IPEBPALLECHUS YHEPTUH IIPU XUMAYECKHUX PEAKIMIX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.9

OOpartumbie peaknuu. XuUMUYecKoe paBHOBecue. DakTOpbl, BIUSAIOIMIAE Ha

cocTostHMe Xxumudeckoro pasHoBecus. [Ipunnun Jle [larense

1.10

DnekrponuTrdeckas auccornuanus. CunbHble U cinaldbie nekTponuTsl. Cpena
BOJHBIX paCTBOPOB BCUICCTB: KHUCJIasd, HeﬁTpaHI)HaSI, mIeJI04YHasdl. PeaKHI/II/I HOHHOT'O

oOmeHa

111

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC peakunuu

Heoprannueckas xumust

2.1

Hemerannel. Tlonoxenue HemetannoB B [lepuoauueckoil cucremMe XMMHYECKHUX
anemenToB [I.MI. MenneneeBa u 0coOEHHOCTU CTpOEHUs aTOMOB. Dusnyeckue

CBOMCTBa HEMETAIJIOB. AJUIOTPOIUS HEMETAUIOB (Ha MPUMEpPE KUCIOPOia, CEPBL,

dbocdopa u yriepona)

2.2

XWMHYECKHUE CBOWMCTBA BAXXHEUIIMX HEMETAUIOB (TaJOT€HOB, CEPHI, a30Ta,
docthopa, yrimepoga W KpeMHHs) HW @ HX ~ COeAUMHEHUH  (OKCHIOB,
KHCJIOPOJICOZCPKAIIUX ~ KHUCJIOT, BOJOPOJHBIX coenuHeHuid). [lpumenenue

BaXKHEHIINX HEMETAJIOB U UX COEINHEHNI

2.3

Mertamnel. [lonoxxenne wmetamwioB B Ilepronuueckodt cucTeMe XUMHYECKHUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JOYEK
aToMoB MeTajuioB. O0miue ¢puznyeckue cBoiictBa MetamioB. CIIaBbl METAILIOB.

DIIEKTPOXUMHUYECKUH PsiJT HAIPSHKEHU I METAIIOB
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XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPUH, Kaaui, KaJbIIHiA,
MarHui, aJFOMUHUN, IUHK, XpOM, JKeJIe30, MeJb) U MX coeauHeHuil. OOmue

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBS3b HCOPraHUYCCKUX BCHICCTB, MPHHAMJICKAINUX K PA3JIMNYHBIM

KJ1accaM

XUMHUS U )KU3HD

3.1

Ponp xumuu B oOecrnedeHUH 3KOHOFH‘ICCKOI>1, 3HepFeTquCKOﬁ U TIHIIEBOMH
6e3OHaCHOCTI/I, pa3dBUTUN MCIOULUHBI. [TonsaTue o HAaYYHBIX MCTOJAX ITO3HAHHA

BCIICCTB U XUMHNYCCKHNX pCaKI_II/Iﬁ

3.2

Hpe):[CTaBJ'IeHI/IH 00 O6I.I.[I/IX HAYYHBIX MPUHOHUIIAX MPOMBIIIICHHOTO IOJIYYCHUS




Ba)XHEUILIMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILIME
CTPOUTEIbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepualibl ISl 3JEKTPOHUKH, HAHOMATEPHUalbl, OPTraHUYECKUE U

MUHEpabHbIe yI00peHus

3.3

XuMHsT W 370pOBbE UYEJIOBEKA: IIpaBWja HCIOJb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 6€30MaCHOTO UCTIOIB30BAHMS MPENAPATOB OBITOBON XUMHUU

B IOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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