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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparumny, TpeOOBaHUN K PE3ylbTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa30oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoi
Qdenepanuy, peaqu3yIOLIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENeNeHUI0
oO1ielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH,
collepKaHMsl, Pe3yabTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reoOpa3oBaTeIbHON OpraHu3allud, SIBISICTCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpHIAIONIMM STalloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peamusyercss XumMudeckoe o00Opa3oBaHHE
o0ydJaromuxcs Ha YPOBHE CpeHero ooIero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe IO XUMHHM C Y4€TOM CHeUU(PUKHA HAYKH XUMHHU, €€ 3HaueHus B
NO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero o0Iero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK UIPaeT ocoOylo pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE Kak O €IUHCTBE
IPUPOJIBI M YeNoBeKa, KOTOpoe (OpPMHUPYETCs B XUMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAOLIEr0 MHpa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIBTYpPbI, HEOOXOJUMBIM YCIOBUEM YCHEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00aIbHBIX MNPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — ChIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
M3YUYEHHUSI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeiMeTa  «XUMHUs»  SIBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ass ¥ HeopraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 0OIIeH XUMHH) U
opraHnyeckor xumuu. @opMHpOBaHUE AAHHOW CHUCTEMbl 3HAHHM MPU H3YYCHUU
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPHUM XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XWMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro MaTrepuaia u 00YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpeeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBarOTCSl Ha YPOBHE KIACCHUYECKONM TEOPUM CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKHX U BJIEKTPOHHBIX
NpelCcTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /10 CIOKHBIX OMOIOTHMYECKH
AKTUBHBIX COEOMHEHUU. B Kypce OpraHMueckod XUMHHM IOJYy4YaroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs IEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKI[UU.

[lon HOBBIM yrjoM 3peHHs B TpeaMeTre «XHUMHs» 0a30BOr0 YPOBHS
paccMaTpuUBaeTCsi M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUYECKUA MaTeprall U (HAKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmMMCsl TMPEIOCTaBIsACTCS BO3MOXHOCTh OCO3HATh 3HA4YEHUE
MEPUOUIECKOTO 3aKOHA C OOMIETCOPETUICCKUX M METOJOJIOTHYECKUX TTO3HITHH,



riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaKHEMILIMX BELIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBAaX W NPHUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKLIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTAX MpOoTeKaHus jAomnojHsercs B Kypcax 10 m 11 kiaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHMMAaHHUIO B3aWMOCBSI3M XUMHUU C
OPYTMMHU HAayKaMH, PACKpPBIBAIOT €€ pOjb B IO3HABATEIBLHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3AaHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HMH(MOpMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEI0BATEIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOro
npeamera  «XUMHS» ~ JAaHHOTO  YpOBHS  M3YyYEHHMs]  OpPUEHTUPOBAHO  Ha
dbopMupoBaHue y 00YyYarOIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uuen, TakMX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBICHUHM IYTEM OKCIEPUMEHTA W
pEelIeHHs] TMPOTUBOPEUYM MEXKIAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEHICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHaOB.

B n1numane pemeHus 3agady  BOCIUTaHMS, Pa3BUTHS U COLMAIM3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JEUCTBUH, WMEIONMX 0a30Boe 3HAYCHHE IS
pPa3sTUYHBIX BHJIOB JICSITEIILHOCTH: pEHIeHUs MpoliieM, TIOUCKA, aHaliu3a U
00paboTku MHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpaktuke mnpenonaBaHus XHMUU KaKk Ha YPOBHE OCHOBHOI'O OOILEro
o0pa30BaHUs, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa30BaHUs, IPU ONpPEACICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIed HU3y4YeHMsl MpeaMeTa HalpaBJICHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUYECKOMN
JEeSATENbHOCTH YEJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
MIPEIMETA SIBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOM TOYKE 3pEHMs TJIABHBIMHM LEISIMH U3YYEHHsS IpeaIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBasIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHYECKUX peaklUuid, HEOOXOAMMBIX [JIsi NpUOOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMHUYECKOTO 3KCIEPUMEHTa, COOJIIOICHUEM  MPaBUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkaTenibHas XapakTepUCTHKA Ielel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelnHero obmiero odpazoBanus. CeroaHs B
OpernojaBaHud  XUMUKM B OOJblIed  cTermeHW  OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepKaHusi OOy4eHMs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJBbHOW TPAMOTHOCTBIO, TO €CTh CIOcO0aMU U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUM M NMPUMEHEHHUS UX B PEAIbHOW KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TnpU U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHPYIOLIEE
3HauYEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTanys oOy4arIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHDPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO I'PAMOTHBIX
peuieHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y O0OyYarOmIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IU4YHbIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACSATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TO3HAHMM XUMHH, a TaKxKe JJIsI OIEHKU C MO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIbHBIX MpobiieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B ydeOHOM muiaHe cpemHero ooOmiero oOpa3oBaHHS Y4YeOHBIM MpeaMeT
«Xumus», u3ydyaeMblii Ha 0a30BOM YpOBHE, SBIISIETCS 00S3aTEbHBIM Y4YCOHBIM
IPEAMETOM.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 daca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneomto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIY4YEeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kiaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MPEJCTABUTENIEH KIAaCCOB OPraHUYECKUX BEIECTB.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M MX NPEBPAILCHUN:
O3HAaKOMJICHME C O0pa3laMu OpPraHUYeCcKHMX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
[IpU HarpeBaHuu (T1aBjieHrue, 0OYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI paAn. MeraH u 3TaH —
POCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] U TOPEHUs), HAXOXIEHWE B TMPUPOJE, MOJIyYeHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psifl. DTUIEH U MPONUJIEH —
NPOCTEHIINE TPEACTABUTEIN aJKeHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMd, OKHUCJICHHS U
NOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankamuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUH psAl. ALlETHIIEH
— MpOCTEHIIMN TpeAcTaBUTENb AJKHHOB: COCTaB, CTpOEHHUE, (U3NYECKue Hu
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHHWsS U HUTPOBAHUS), MOJTYYEHHE U NMPUMEHEHHe. Tomyon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumeHenue. TOKCUYHOCTD



apeHOB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAIIUMHU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIriaeBOAOPOAOB. lIpupoaHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIoreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pabOThl: MOJy4YEHHE ITUJICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boluncnenuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Maccel, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciaopoaconepskamue opranndeckKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHOJN MW 3TAHON: CTPOEHHUE,
buzndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu C aKTUBHBIMH METAJLJIAMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), NpUMEHEHHE. BoOIOpOOHBIE CBSA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJULEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJCHCTBHE CO MICJIOYHBIMU
MeTaJJlaM{, KaueCTBEHHAas peakiuss Ha MHOTOaTOMHbIE CrupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue riminepuHa U dTUICHTJTUKOJIS.

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

Anpnerunpl U Kkemowusl. DopMmanberuj, aUETAIbIETUI: CTPOEHUE,
duznyueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/C/IbHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbHHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMHUYECKHE CBOMCTBA (CBOICTBA,
oOmue /ISl Kiacca KUCIOT, peakuus dTepruuKainm), MoIydeHHe U IPUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbU1a Kak COJIM BBICIINX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

Cnoxubele 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['uaponus
c10HbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JH- U
noyiucaxapubl). I'moko3a — npocTeinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBa (B3aUMOJEHUCTBHE C
ruapokcugom menu(ll), oxucienne ammuayHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsie noauMepbsl. CTpoeHHE Kpaxmana U
Henoo3bl.  Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KAaueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, Ka4e€CTBEHHbIE PEAKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerunos (OKUCIEHHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemau(ll), B3ammoneicTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrlie 3agaun.

Bbruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJMYECTBA MCXOIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEILECTB WM IPOAYKTOB PEAKIIIH).

A3zoTconepxkaliye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TIuLuMHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYISApHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M MX IPEBPAILLCHUN:
HAOJII0/ICHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HAaTypalus OeIKOB MpU
HarpeBaHUM, LIBETHbIE pEeaKLUu OEIKOB.

BbIcOKOMOJIEKY/ISIDHBIEC COCAMHEHUS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYISIPHBIX COEIWHEHUH —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpPUMEHTAIBHBIE METOAbl M3YyYEHHs BEIIECTB M HMX NPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKalusi, NEPUOAUYHOCTb, HAOJIIOEHUE,
HU3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

O®usuka: Marepus, DSHEPruUs, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
DHEPreTHUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPOJbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorusi: NUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000JI04YKa. DHEPreTuYecKre ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOOB. IINEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMuuecknx 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavyeHUEe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(koBaJeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBHOCTD.
Crenenb okucnenusi. MoHbI: KATUOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumunueckas  peakuus. Kimaccubukanuss  XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXpPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMuudeckoro pasHosecus. [Ipunnun Jle latense.

OnekTponauTnyeckas auccoryanus. CuiibHBIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHasl, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanus taonui «llepuoandeckas cucrema xumuueckux siementoB JI. U.
MenneneeBay, u3ydeHHUE MoOJeNiel KPUCTAUTMUYECKUX PENIETOK, HAOMI0JCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aToOpa, ONMPEACIICHUE CPeibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHue pa3audHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIAN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PaACUEThl, PaCU€Thl C HCIOJb30BAHUEM TOHSTUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamueckor  cucteme
xuMudeckux siaeMmeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHUsS HEMETauloB (Ha mpumepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BAXXKHENIIINX HEMETAIUIOB U UX COCAUHEHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanemeHtoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTasuioB. O6mue ¢uzndyeckue cpoicTBa MetaioB. CIulaBbl METAILIOB.
DIEKTPOXUMUYECKUI A HANIPSIYKEHUM METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCIIEPUMEHTAIBHBIE METOJbl M3YUYE€HHUS BEIIECTB W UX MPEBPALLCHUM:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIE€JI0YEH, KAUeCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHrnle 3agaun.

Pacuéter mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OHO
U3 BEILECTB UMEET MPUMECH.

XuUMUS U )KM3Hb

Ponbp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
IIOJIyYEHUS] BaXKHEUIIUX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Matepuanbl Uil JIEKTPOHUKM, HAHOMATEpHaJlbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yIOOpeHUSI.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IMpaBUjIa HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOI0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOW XUMHUHU
B MOBCEIHEBHOU JKU3HH.

MexXnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUH oOOmEed u
HEOpPraHW4YeCKOM XuMuHU B 11 Kitacce OCymIECTBIIAETCS 4epe3 UCIOIb30BAHUE KAK
OOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KiIacCUPUKAINI, TEePUOANIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NUYCCKUE BEIIMUMHBI U CIUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOTUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIIECHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero o01ero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeJIMETHbIM M TpPEeAMETHhIM). HaydHO-MeTOonUuecko OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)xKJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPECIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEHU
JESTENBbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMpeAMeTa «XUMHUS» IOCTUTAIOTCA B
€AUMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4JaromuXxcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUNYHOCTHBIX
OTHOILIEHUM B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PAa3IMYHBIX BUJIOB YUYEOHOU NESATEIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

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

YBaXXEHUSI K MpoIlecCy TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanau3e MH(pOpMAIMU O TMEPEHOBBIX TOCTUKEHUIX COBPEMEHHON OTEUECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3HUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301aCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIAUMBUAYAJbHOTO M  KOJUIEKTUBHOTO
0e30macHOro MOBEICHUS B CUTYAIUAX, YIPOXKAIOMINX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS );

5) TpyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrUX BHJAX
NEeATEeNIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOpUHU
oOpazoBanus, Oyaymied mpodeccuu M peaau3aiui COOCTBEHHBIX KHU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHocTeN 00111eCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€JI€COO0Pa3HOr0 OTHONIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX TMPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOTHON U COIMATILHON CPEIbI;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BaHUS JOCTWKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON cpejie, YMEHHS MPOTHO3UPOBATh HEOJArONMpPUSITHBIC IKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NEeATeIbHOCTU IKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBAThCS UMU B IO3HABAaTEJIbHOW, KOMMYHHUKATUBHOM M COLMAJIBbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHHUS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWH TPOOJIeM COXpaHCHHS
MIPUPOJITHOTO PaBHOBECHS;

yOexxaEéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU IS  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W Ba)XHOM poOJU B
CO37IaHMHM HOBOM 0a3bl MaTepPUATBHOW KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTreTUUECKOM, MUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUS CYUIHOCTH METOJI0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTATbl OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6IIICFO 06pa3013aHH51 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IpOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXKAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/ISI, BCUICCTBO, DHCPIU:Ad, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

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

PETYISITUBHEIC), 00€eCIeunBaroIINeE dbopMupoBaHUE (G YHKIIHOHATBHOM
I'PaMOTHOCTH U COITHAIbHOM KOMITCTCHIIMH 00yYatoIInXCs;
CIIOCOOHOCTH 00ydJaromuxcs HUCITIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B ITIO3HABATEIILHON U COLIMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyallU3UpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETAMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWUM MPUEMBI JJOTMYECKOTO MBIILICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSTHUN W YCTAaHABJIMBATHh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SABJICHUAX, DOPMYIHUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOIB3YyEMbIE B XUMHUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPHU PEIICHUH Y4YeOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3aj]ady,
NPUMEHSITh HA3BAHHBIE MOJIECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKITU.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAY4YHOI'O0 MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLnii;

dbopMyITUpOBATH IEJIM U 33/1a4U MCCIIEIOBAHMS, UCIIOIb30BaTh TOCTaBICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJis1 (DOPMUPOBAHUS THUMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHPOBAHHMS M MPOBEIACHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ynbTaT, (OpPMYITUPOBATH
000011IeHNST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJIEIaHHOMN padoTe;

npuoOpeTaTrh OIBIT YYCHUUYECKOM HCCJEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUS, CIPAaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTD;



(opMyIHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHBIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM JJsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIEIIEHHOTO TUIIA;

MpUOOPETATh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpEelCTaBICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TuarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KauecTBE CpeACTBa MpuU pabore cC
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, OpMYJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HarJIsTHOCTH.

OgBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXJIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3pIBaTh  HJEH, (QOPMYyIHpPOBATH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJNbTaTOB MMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPaKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI 1 OOMEHA MHEHUSIMHU.

OgiajieHNe YHUBEPCATBHBIMHU PeryJSTHBHBIMH JeCTBUSMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IMO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaracMblii  alTOpPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM Y4YE€OHBIX M UCCIENOBAaTEIbCKUX 3ajlad, BBIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ YYETOM IIOJYyYCHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAaHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUSI»
OTpa)XaroT:

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



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIsl pelIeHUs MPAKTUYECKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BAJIECHTHOCTb, JIEKTPOOTPUIATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJIApPHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (YyHKIHUOHAIbHAs TpyIIa,
paauKall, U30Mepusi, H30MEPhl, TOMOJIOTHUYECKUN PsJl, TOMOJIOTH, YIJI€BOJAOPO/IbI,
KHUCJIOPO/ W a30TCOJAEp)KAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU;, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUsA NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEWIIMX OPraHMYECKHWX BEHIECTB B OBITY H
MPAKTUYECKOU eSATEIILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJIB30BATh XUMHUYECKYIO0 CHUMBOJIUKY JIJIS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIJIC)KHOCTh H3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHS), J1aBaTh UM Ha3BaHHS IIO
cucreMatnueckoi HomeHkinatype (IUPAC), a Takke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHoNI, (popManibIerus, ameTaabIeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytieposa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJIEH, MPOIMMJIEH, AlleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTu]l, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
PaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepabOTKU;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA NMPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YUEHUU BEILIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BATh CUCTEMHbIE XMMHYECKHWE 3HAHUS JJIsI TOPUHATUS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKOU
nocyfol U 1abopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIMSMHU TIO BBITIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEIIECTB IPU HAIPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHHYECKUX
BEILIECTB, JI€HATypalus OEJIKOB IpPU HarpeBaHUHU, LBETHBIC PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIAaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU W J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOopMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBUjia  AKOJOTHYECKU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsATh Ha mpumepax crocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
MPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIAIIMX OOYyYaloUIUXCs: YMEHUE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TO3HAHUU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMHUYECKUM AJIE€MEHT, aToM, M30Tom, s-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALINYECKAs pEIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIuh, XUMHUUYECKOE PABHOBECHE); TEOPUHU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoaunyeckuii 3akoH [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOM JCATEIBbHOCTH YEJIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BAaTh XUMHUYECKYIO0 CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIlIEHAs U3BECTh, IUThEBAs CO/AA, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJI€HTHAasi, MOHHAs, METAJUINYECKasi, BOJOPOJHAsI) B COCTUHEHUSAX, THUII
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAacTBOPAaX HEOPraHUUECKHUX
COCJIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO MX COCTaBy K OMNpeaeiIE€HHOMY Kiaccy/rpymnmne
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
W. MeHnneneeBa U 1EMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, O0BSI CHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbI
xumuyeckux snemeHToB /. M. MeHaeneeBa, HMCHONb3ys NOHATUA «s-, p-, d-
AJIEKTPOHHBIE opouTaIN, «QHEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKHX 31eMeHTOB 1. M.
Menpeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBA3M MEXKIY HEOPraHUYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHMs KJIaCCU(ULIMPOBATh XUMHMUYECKUE DPEAKIMU 10
pa3IuYHBIM NpPH3HAKaM (YUCIYy M COCTaBy PEarupyrolluX BEIIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMU COCTaBJISATh YPABHEHUS DPEAKIMA pa3mMyHBIX
THUIIOB, TOJHBIE U COKpAIIEHHbIE YPaBHEHUS PEAKIM MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYINIHOCTh  OKHCIWTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX pPEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIICCTB, TEIUIOBOTO 3(¢eKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHS MAacCChI
BEIIECTB, IPEBPAIIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUIIa MOJIb30BAHUS XUMHYECKOM
OCyJIoOl W Ja00opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuja OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUJIAHUPOBATh U BBHINOJIHATH XUMHUYECKHIM
HKCIIEPUMEHT (Pa3oXKEHUE MEPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PpPACTBOPOB BEIIECTB C TIOMOIIbIO  YHHUBEPCAIBHOTO
WHANKATOPA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyibdar-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMHU TEXHUKH
0e30macHOCTH TP OOpaIIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEAKIMid U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

chOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaINH, IHTepHEeT U ApyTrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHMS OPraHNYECKUX COCTUHEHNN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0pOabl: AIKEHBI, 6 1
AJKaJUEeHbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE UCTOUHUKH YTIIEBOIOPOJIOB U 3 |
UX mepepadoTKa
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIUHEHNs
3.1 Cruptsl. DeHon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHuble 3¢upbl
33 VYrneBoabl 3 2




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM ungpoBbie
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Meraibl 6 1
2.2 Hewmeramibl 1
)3 CBs13b HEOPraHUYECKUX U OPTraHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XuUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprnie | Hpaktirieckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
| [Ipeamer opraHn4ecKoOi XUMHH, €€ |
BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKUU Psifl
5 Mertan u 3TaH — NpocTenIIme |
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPEICTAaBUTENN AJIKEHOB
8 [Ipaktuyeckas padora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOTO KaydyKa U pC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoOB

13 ['enernueckas cBs3b YIieBOAOPOIOB,
MPUHAIEKAITUX K Pa3IMYHbIM KilaccaM
[IpupoHbIE HCTOYHHUKH YIIIEBOJIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH

16 KoutponsHas pabota no paszaeny
«YTaeBogopoab»

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. BonopoaHas cBs3b

13 MHOroaroMHbl€ CIUPTHI: ATHUICHIIUKOJIb U
TIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
U XUMHYECKUE CBOMCTBA, TPUMEHEHNE

20 Anpaeruapl: GopManbAaerua u
aneTanpaeru. AeToH

)1 O/HOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIINX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
OuoJorNYecKas poJib KUPOB

27

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

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPBI

29

KoutponsHas pabota no pasaeny
«Kucnopoacoaepxariye opraHuueckue
coenuHeHus»/ Becepoccuiickas
poBepouHas paboTa

30

OO11ast XxapaKTepUCTUKA a30TCOAEPIKALIIX
OpPraHUYeCKUX COeTMHEHUH /
Bceepoccuiickas npoBepouHasi paboTa

31

AMMWHBI: METHJIAMHWH W aHWJIHH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpraHMYECKHUE COEIMHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHATHS XUMHHU

33 BBICOKOMOJICKYIISIPHBIX COCTMHEHUH !
OCHOBHBIEC METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
ITnacTMacchl, KayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
chcTeMa XUMHUYeCKuX 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .M. Menaeneena B
Pa3BUTHUU HAYKH

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccugukanus XuMHIECKIX peaknii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHNS YJHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJiopoiHOM Tiokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENBHO-BOCCTAHOBUTEIILHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTtponbHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMHUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XUMHUYecKux >nemeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue puzndecKre CBONCTBa
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUUIOB (HAaTpUH, Kaui, KaablUi, Maraui,
IIOMHUHMI) U UX COEIMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HemeTtamnel, MX I0J0KEHHE B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUEe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCTIopoa, cepsl, pocdopa u yriaepoaa)

22

XHUMHYECKUE CBOMCTBA raJIOTEHOB, CEPhI M X
COEUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEeIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COCIUHEHUN

25

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHHE U CUCTEMATU3ALINS 3HAHUI 10




Tteme «Hemeramiey. Beruncinenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

)3 KonTponsnas pabora no temam «MeTtamibiy» |
n «Hemeramasny

29 Heopraanueckue n opraHndeckie KUcaoThl. 1
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast |
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BEIIECTB
Posb xuMuu B 00ecIieueHNH DKOJIOTHUECKOH,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHLHUIIAX TPOMBIIUIEHHOTO MOJTY4EeHUS 1
BaKHEHIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHUs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTh TPEJCTABICHUNA O XUMHYECKON COCTaBIISIONICH
€CTECTBCHHOHAYYHOUW KapTHUHBI MHpPA, pOJIM XUMHH B TO3HAHUHU
SABJICHUN TpUPOABl, B (POPMUPOBAHWUU MBIIUICHUS € KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TPAMOTHOCTHU, HEOOXOIUMOU is
pelieHusT TPAKTUYECKUX 3a7ad U DKOJIOTHYECKH OOOCHOBaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON Cpeie

1.2

Bnagenune cucremMol XUMHUYECKHMX 3HAHUW, KOTOpas BKIIOYAECT:
OCHOBOTOJIATraloIre MOHSTHUS (Monexymna, BaJICHTHOCTD,
ANEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKasl CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YTIEpOIHBIA CKEJeT,
GbyHKUMOHANbHAS ~ TpyNNa,  pagukan,  H30Mepus,  HU30MEpBHl,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpKaIe COECOUHEHHs, OMOJOIMYECKHd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMUMHUYECKOTO CTpOoeHHs opraHmdeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOJIOTHUYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJYYEHHH U OE30MacHOM
UCIOJIb30BAHUU BAXHEWIIUX HEOPraHWYECKUX M  OPraHMYecKHUX

BCIIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopmMupoBaHHOCTh YMEHHMH BBISBIATH XapaKTEepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONHUCAHUU COCTaBa, CTPOCHHS H

IpEeBpaIeHUI OPraHNYeCKUX COCTMHEHHM

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XHUMUYECKYI0 CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpall€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMHUYECKUX PEaKLUi, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYEeCKUX
BEUIECTB Ul WIIIOCTPALUU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATh  IPUHAJICKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB II0 HMX COCTaBy U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COeAMHEHHH  (yriieBOJIOPOIbI,
KUCIIOPOA ¥ a30TCOAEPIKAIIMe COCIMHEHHS, BBICOKOMOJICKYJISIPHBIC
COCI[PIHGHI/I?I), JaBaThb UM Ha3BaHUs 10 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XMMHYCCKON CBS3H B

OPraHUYECKUX COCMHEHUIX (OJIMHAPHBIE U KpaTHbHIE)

1.6

ChopMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJOXKEHUS TEOPHUH
CTpoeHusi opranuyeckux BemiectB A.M. BbyriepoBa /g o0ObsICHEHHS
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPAaHCHUS MAaCChbl BEIIECTB

YrneBo1opoabl. Kucnopoaconep:xamue u a30TCoJIepHKaIne

OpPraHn4€CKUC COCANHCHU . BLICOKOMOHeKyHHpHBIe COCAMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHHMH TPUBOJIUTH TPHUBUAIBHBIC HA3BAHUS
OT/ACIbHBIX OPTaHWYECKHX BEMIECTB (PTHIJICH, MPOIMMJICH, alleTHIICH,
STUJICHTJIUKOJb, TJHIEPUH, (eHomn, GopMalbIeru, areTalbIerul,
MYpaBbHUHAs KHCJIOTa, YKCyCHAas KHUCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBasi KHCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmas, IeJITI003a,

TJTUITUH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
du3nyecKue M XUMHUYCCKHE CBOWCTBA THIHYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
NpONWIICH, aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, STUJICHIJIMKOJb, TJIMIEPHH, (PEHOJ, aleTaabIeru,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IeJIIIi03a,

aMUHOYKCYCHasl KHCIIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBS3b
MCKAY THUIIMYHBIMHA npeaACTaBUTCIIMUA Pa3IIMYHbIX KJ1aCCOB
OpPraHN4YCCKUX BCIICCTB YPABHCHUSAMHN COOTBCTCTBYHOIIUX XUMHUYCCKUX

peaKIuii C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT

24

ChopMupoBaHHOCTD YMEHUS XapaKTepU30BaTh UCTOYHHUKH
YTJIEBOJOPOJHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yroib), CIOCOObI HX

nepepa60TKI/I U MPAaKTUUICCKOC ITPUMCEHCHUEC ITPOAYKTOB Hepepa60TI<H

XUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTONAaX HAYYHOTO IMO3HAaHUA, UCIIOJB3YCMbBIX B XUMUHN NIPHU U3YUCHUU




BCIIECTB U XUMHUYECKUX sBJIEHUU (HAOIIOJEHUE, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JJI1 NPUHSATUS PpEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE yYMCHHI COOJIOJATh TIPABHWJIA  IOJIE30BAHUS
XUMUYECKON TMOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAHHEM, a TAKKE
npaBuiia OOpalleHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMIMU

110 BBIINIOJIHCHHUIO J1a60paT0prlx XUMHUYCCKHUX OIIBITOB

33

CpopMHpPOBAHHOCTH YMEHUM TJIAHUPOBATH M BBITMIOJTHATH XUMHUYECKUN
AKCTIEPUMEHT (TPEBPAIEHUsI OPraHUYECKUX BEIIECTB IIPU HArPEBAHUH,
NOJTy9eHUE THIIEHA W U3yYeHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHu4YeCKUX BCUICCTB, ACHATypanus 0eJIKOoB Ipu HarpCBaHuMU,
HOBCTHBIC PCAKIIUU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHJIaMHU TCXHUKU
0e30MacHOCTH TpHU OOpalleHUMH C BEHIeCTBAMU U JIaOOPaTOPHBIM
000py/TI0BaHHEM; NPEACTABIIATh pe3yAbTaThI XUMHUYECKOTO
JKCTIepUMeHTa B (OpMe 3alucHd YpaBHEHHH COOTBETCTBYIOIIHUX

peakmuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

34

CopMHpOBAaHHOCTH YMEHUH MPOBOJAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa pPeaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WJIHM MPOIYKTOB PEaAKIIHH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aQHAJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, IMOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoii nHpopmaluu, cetb IHTEepHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOIIOAATH MpaBUiIa HSKOJIOTHYECKU
1enecoo0pa3Horo MOBeIEHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
LENSIX COXPAaHEHHS CBOErO 3J0POBbS M OKpYXKAWOIIEeH MpUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KHUBBIE OpPraHU3MBbI
OTIpeNeIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI MOKa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM — KOHIEHTpPALMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBILEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BOSﬂeﬁCTBHH Ha OpraHusm 4C€JI0OBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

Teopernueckue OCHOBBI XUMUU

1.1

Bnagenne cuCTEMOM XMMHMYECKMX 3HAaHUK, KOTOpPas BKIIFOYAECT:
OCHOBOIIOJIATAIOIME  IMOHATUSA  (XMMMYECKUH  DJIEMEHT,  aTOM,
3JIEKTPOHHAs! 000JI0UKa aTOMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIM ATOMOB,
MOH, MOJIEKYJla, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKHUCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMUECKasl pEUIETKa, THUIIBI XUMHUYECKUX pPEaKLui
(OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- W 3HIOTEPMUYECKHE,
peakiuuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs] ~JTUCCOLMAlMs, OKHCIUTEIb, BOCCTAaHOBHTEINb,
CKOPOCTh XMMHYECKOM PEaKIMU, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpUs AIIEKTPOJUTHYECKON auccormammu, llepuoauueckuii
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOIOTUUECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, IMOJNyYEHMM U 0O€30MacHOM HCIIOJIb30BaHUM BaKHEHUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM JEATelIbHOCTU

YCII0OBCKa

1.2

ChopmMupoBaHHOCTh yYMEHUN BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b H3YYEHHBIX MOHITHM, NPUMEHSATH COOTBETCTBYIOIIHE
HNOHSTHUSI TIPU ONHCAHMUM CTPOCHHSI U CBOMCTB HEOPraHHMYECKUX
BEUIECTB U MX MPEBPAIICHUN; BBIABIATH B3aWMOCBS3b XMUMHUECKHUX
3HaHUH’ c MOHSITUSIMU u MPEeJICTaBICHUSIMHU JIPYTHUX

€CTCCTBECHHOHAYUYHBIX IIPEAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOAaMHW HAYYHOI'O IIO3HAHUA BEIICCTB H
XAMHYECKUX SIBJICHUM (Ha6J'IIOI[eHI/IC, HN3MCPEHUC, OKCIICPUMCHT,

MOJICIIMPOBAHNE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCAHMHCHHAX PA3JIMYHOIO
CcoCTaBa, BUJ XUMHYECKOM CBiA3HU (KOB&HCHTH&H, HOHHas,
MECTAIJIIMYCCKasd, BO,Z[OpOI[HaSI) B COCIMHCHUAX, THIL KpI/ICTaHHH‘leCKOﬁ
peH_IéTKI/I KOHKPCTHOI'O BCHICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAas,

MeTaJ’IJ’II/I‘IeCKaH)

1.5

Cq)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OIIPEACIIATh XapaKTEp CPCAbl B BOIHBIX

pacTBOpPAX HCOPraHNUCCKUX COEIUHEHUI

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUA KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKHUEC
pCaKkinn 1o Pas3siMdHbIM IMPU3HAKAM (‘II/ICHy " COCTaBy pPCarupyromux

BCIICCTB, TCILJIOBOMY 3(b(beKTy peaknuuu, HU3MCHCHUIO CTEIleHEeH




OKHCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKknuu, Y4aCTHIO

KaTaau3aTopa)

1.7

ChopmupoBaHHOCTE YMEHHH  COCTABJISTh YpPaBHEHHUS  PEaKIUil
pa3IMYHBIX THUIIOB, NOJIHBIE M COKPAIIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPHIX OTH PEAKITUU UIYT

JO KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUHN MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONINE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MHYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peakluit

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMUMHYECKON PEeaKIMH OT pa3Iu4HbIX (JaKTOPOB

CpopMHpPOBAaHHOCT, yYMEHHH  OOBSICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3CHCTBUS

(mpunnun Jle HlaTenbe)

OO6mras 1 HeOpraHU4ecKask XUMHS

2.1

CdopMHpPOBaHHOCT, YMEHHMH pacKpbiBaTh cMmbica [lepuomumdeckoro
3aKOHa JAN. Meuneneena u JIEMOHCTPUPOBATH ero

CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U  IPOTHOCTHYECKYIO

byHKIIUN
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CdopMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh FIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHMUYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuoandeckoii
cucTeMbl xuMudeckux oayemeHToB JI.M. MenpaeneeBa, uCHonb3ys
MOHATUSA «S-, p-, d-DIEKTPOHHBIE OpPOUTAIN», «IHEPIETHUYCCKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHS  CBOMNCTB
XUMHYECKUX DJIEMEHTOB M UX COCJUHEHHMH MO MepuoJaM U Tpyrmnam

[Teproanueckoit cuctembl Xumudeckux snementoB .M. MenneneeBa

2.3

CdopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHHWE TE€HETHYECKOH  CBS3U  MEXIY
HEOPraHMYECKMMU  BEHIECTBAMH  C  TOMONIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKI_II/Ifl
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C(l)OpMI/IpOBaHHO CTb YMCHI/Iﬁ YCTaHaBJIMBATb MMPUHATIICKHOCTD

HCOPraHN4YCCKUX BCIICCTB IO HX COCTABY K OHpCIICJ'IéHHOMy KJ1accy




(rpynmne) coeaAMHEHHUH (IMPOCTHIE BELECTBA — METAJIbl U HEMETAJLIbI,

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

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY
Ui cocTaBiieHHsT (OpMYNT BEUIECTB M ypPaBHEHMHA XUMHYECKUX
peakuuii, cuctemaruueckytro HomeHknarypy (IUPAC) u TpusuaiibHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHbIA a3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUe)

2.6

CdopmupoBaHHOCTh YMEHHUHN XapakTepu3oBaTh (ONMUCHIBATH) OOLIME
XMMHUYECKHE CBOICTBA HEOPraHMUECKUX BELIECTB Pa3IMYHbIX KIACCOB,
NOJATBEPXKJIaTh  CYILIECTBOBAHHWE  TE€HETUYECKOM  CBS3U  MEXIY
HEOpraHMYeCKMMH  BEUIeCTBAMM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.7

CpopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOHATH XUMHUECKHI
IKCIIEPUMEHT (pa3JIoKCHHE TIEPOKCHIA BOJOPOAa B TPHCYTCTBUHU
KaTaJn3aropa, OnpeaesieHHe CpPeIbl PacTBOPOB BEUIECTB C MOMOIIBIO
YHHUBEPCAIbHOTO HWHAMKATOpa, BIUSHUE pPAa3INMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMHUYECKOW peakIMh, pPEaKlMd HMOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEAKIIMU Ha Cyab(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHWUS, pEIICHHE SKCICPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metambl» u «HemeTamib») B COOTBETCTBHU C TPAaBUIAMU TEXHUKH
0€30MacHOCTH TpH OOpAIllEHWH C BEIIECTBAMH H J1TAOOPATOPHBIM
000pyI0BaHUEM; MPEICTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCIepUMeHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLINX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMH COONIOAATh MpaBuiIa MOJb30BAHUS
XMUMHYECKON TOoCylol U J1abopaTOpHBIM OOOpYJOBaHHMEM, a TaKkKe
npaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIIIEHHOTO TOJIYYEHUS CEpHOM
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH IMPEICTaBICHHUI 00
o0IMX HAyyHBIX NPHUHIMNAX ©  OKOJOTHYECKHX MpolieMax

XUMHYCCKOT'O IIPOU3BOJACTBA

XUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEICTABICHUNH O XUMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTUHbBl MHpa, PpOJHU XWUMHU B TIO3HAHUHU




SIBJICHUWA TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYpPHI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOU st
pelieHusT TPaKTUYECKUX 3a7a4 M HIKOJOTUYECKH OOOCHOBAHHOIO

OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

ChopMupoBaHHOCTD yMEHUI KPUTHYECKH aHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)
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ChopmMupoBaHHOCTh YMEHHI COOJIIOJIATh TIPAaBHJIA JKOJOTHYCCKU
1e1eco000pa3HOro MOBEAEHUs B OBITY M TPYAOBOH JESITEIbHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3JI0pPOBbS M OKPYKAIOIIEW INPUPOIHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTb BO3JICHCTBHSI HAa JKUBBIE OPraHU3MBI
ONpENEIEHHBIX BEIIECTB, TOHUMAs cMbica nokazarens [1/IK, moscHsaTe
Ha TIpuMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIEHUS UX BPEIHOTO

BOS}IGﬁCTBI/IS[ Ha OpraHus3M 4€JIOBCKa

3.5

CdopMHupoBaHHOCTH YMEHHUI MMPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM TIOHATHUS «MaccoBasl JOJI1 BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHWH Ta30B MPH XHMUYECKUX PEAKIMSIX, MacChl
BellecTBa WiM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOUIMX B pPEaKIUU BEIECTB,
TeroBoro 3¢ dekra peakuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BELIECTB, IPEBPAILEHUS U COXPAaHEHHS SHEPTUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIYYCHUH HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHeHnni A.M. bytiepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdyeckux BemiecTB. [‘omosorus, wusomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpATHBIC

cBs3u. [IpencraBienne o kiaccuukanuy OpraHuIeCcKuX BEIIECTB

1.3

Homenknatypa opranuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBUAJIbHBIE

Ha3BaHMS BaXKHCHIITIX Hpe)ICTaBHTeHeﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psiA. MeTaH u 3TaH — npocTenmme
MPEICTaBUTENIN AJIKAHOB: (U3MYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu

3aMelleHuUsl U TOPEHNs ), HaX0XKACHHUE B IIPUPOJIE, IOJIyYEeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTENIINE MPEICTAaBUTENN AIKEHOB: (U3MYecKue M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAlUH, OKUCICHUS H

MOJIMMEPU3AIHH ), IOJTyYCHHE U IPUMEHEHHE

2.3

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [lomydeHrne CHHTETHYECKOTO

KaydyKa U pe3UHbI
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AJIKMHBI: COCTaB H 0COOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH -
HpOCTeﬁHlI/Iﬁ npeacCTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHUC, (1)I/I3I/I‘ICCKI/IG nu
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApaTAllUuM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApCHLI. benzom: cocCTraB, CTpPOCHHC, (1)14314%01(1/16 U XUMHUYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€HUPOBAHUA U HHTpOBaHHH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie )41 XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIy4YC€HUEC W IIPUMCHCHHC. TOKCUYHOCTH
ApCHOB. I'enetnyeckas CBs3b MCXKAY YTJICBOAOPOAaMH, TPHUHAMIC)KAINIUMU K

Ppa3JInYHbIM KJIacCaM

2.6

[IpupoiHBIe UICTOUHUKH YTIeBO10po10B. [IpupoHblil ra3 u nonyTHble HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaenue. CrocoObl mepepadoTku HE(TH: MEePEroHKa,
KPEKUHT (TEpPMHUYECKUH, KaTaduTH4ecKuil), nuponu3. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH W B ObITy. KamMeHHBIH yroiap u

MPOIYKTHI €T0 ImepepaboTKH

Kucnopoaconepxaiiiue opraHu4ecKue CoeIMHEHMSI

3.1

[IpenenvHbBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJaMH, TOpEHHUE), NpUMeHeHHe. BoJIopoaHble CBS3M MEXKIY
MOJIEKYJIaMH CHUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OpPraHU3M YeJIOBEKa.
MHoroaToMHbI€ CIUPTHL. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  WICJIOYHBIMH  METallaMHu,
KayecTBEHHAasl peakiusi Ha MHOroaTOMHbIe crnupThl). [leiicTBHe Ha opraHu3M

YCJI0BCKa. HpI/IMeHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTPOGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [lpumenenue dpenomna

3.3

Anpaerunibl 1 KeToHbl. DOpMambIETH I, alleTaNbACTH: CTpoeHue, (pusnyeckue u
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHMS, KaYeCTBEHHBIC

peaxiun), nojydeHue u IpuMeHeHue

34

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHas
KHCJIOTHI: CTPOCHHUE, (PU3NUECKUE U XUMUUYECKHUE CBOMCTBA (CBOICTBA, OOIIHe IS
Kllacca KHCJIOT, peaknus dSTepuuKaIuu), TIOJIyuYeHHEe W IPHMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ 'MIPOIH3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojsl: cocras, Kiaccuukaius yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIIbI).
I'moko3a — mpocredmuii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHSI MOJICKYIIBI,
(usnueckre U XuMU4YecKue cBoiicTBa (B3aumo/eiicteue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHauyHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHHE TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJornYecKas
poib. @otocuHTe3. PPyKTO3a KaK M30MEp IIIOKO3bl. Kpaxman u 1emnono3a Kak
npupoaHeie nosmMepsl. CTpoeHHe Kpaxmana W 1eiunoio3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA KpaxmMajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIe OpraHn4eCKUucC COCAMHCHUA. dusznyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCIIOT (Ha npumepe FJII/ILII/IHa). buonorundeckoe




3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benkn Kkak npuUpoaHBIE BBICOKOMOJIEKYJISIpDHBIE CcoenuMHeHMs. llepBuynas,
BTOpUYHAsE M TPETHYHAss CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

TUApOJIn3, ACHATypalus, KAYCCTBCHHLIC PCAKIINH Ha Ocnku

BrICOKOMOIEKYIISIPHBIE COETNHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
[0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEJUHEHHM —

nmoamMepus3anuAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX [PEeBpALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITacTMAacc,

Kay4dykoB. [lonydeHrne CHHTETHYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COEePKAHMS

TeopeTnyeckue OCHOBBI XUMUU

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue ypoBHH, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pacmpeiesieHns 3JIEKTPOHOB M0 OpOUTAIsIM B aToOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpaLIs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snementon .M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ileproamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHUMHUYECKUX DJIIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEIICCTB IO TPyHIaM M IEPHOJaM.

3HadyeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buasl XAMHYECKON  CBS3H
(KOBaJ'IeHTHaH HCIIOJIAIpHAasd MW IIOJIIpHAasA, HOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Hownnr:
KaTHOHBI 1 aHUOHBI. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHOM XUMHYECKOM CBS3H

(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHUS

1.5

BemectBa MOJICKYJIIIPHOTO W HCMOJICKYJIISIDHOTO CTPOCHUA. 3aKOoH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCT&JIJIH‘-ICCKOfI peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. MCTUHHBIE M KOJUIOMIHBIE pacCTBOPHI. MaccoBasi 10Jis BellecTBa B




pacTBope

1.6

Knaccugukanus HeopraHnueckix coeannennii. Homenkinarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanms — XMMUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPAHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U IPCBPALICHUS DOHCPIUH IIPHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHUecKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

COCTOsIHME XuMHuueckoro pasHosecus. ITpunnun Jle [larense

1.10

DnekrTponuThdeckas aucconuanus. CunbpHbIe W cialdbie nmekTponuThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4, HeﬁTpaﬂbHafI, mIeJIo4YHas. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCIIUTETEHO-BOCCTAHOBUTEIILHBIC pC€aKknuun

Heoprannueckas xumus

2.1

Hewmeranmnel. Tlonoxenue HemerannoB B [lepuonnueckoid cHCTEME XUMUYECKHUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUsI aTOMOB. Du3HuecKue

CBOIMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPOJia, CEpBHl,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbI, a30Ta,
docthopa, yrmepoga W KpPEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZICPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [lpumeHenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHNN

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOYEK
aToMoB MeTaiuioB. Obmue gusnueckue cBoiictBa MetaioB. CIUiaBbl METAJUIOB.

DIIEKTPOXUMHUYECKUI PsiJl HAIPSHKEHUI METaJJIOB
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XHWMHUYECKHE CBOWCTBA BAXHEHIIMX METAJUIOB (HATPUM, KalIHMi, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JK€JIe30, MeIb) M HMX coeauHeHuid. OOIme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6LITy U TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANNX K Pa3JINYHbIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOHOFH‘ICCKOI>'I, 3HepFeTquCKOﬁ U MHUILIEBOMU
6e3OHaCHOCTI/I, Pa3sBUTHU MCOHULIUHEI. [Tonstue o HAaY4YHBIX MCTOJAaX IMO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKL{HfI

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX TPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XKHEUILMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHAJIOB: BaKHEUILME
CTPOUTEIIbHBIE MAaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepHalibl JUIsl JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpaIbHbIe yI100peHus
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XuMHusi W 3/I0pOBbE YEJIOBEKAa: IpaBWja WCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IIperapaToB, MpaBmiia 0E30TACHOTO MUCIIOJIL30BaHUS IIPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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