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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEeAHEro oO0Iero 00pa3zoBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTejbHbIE MPOTPaMMBbl, U
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt cTpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHs O0YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
colepKaHMsl, pPe3yabTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTeIbHON  OpraHU3allud, SIBISICTCS. HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeHero ooIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMus», COJEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETEHBbl B
nporpaMmMe MO XMUMHHM € y4€TOM cCHeUn(PUKHM HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUaTbHOM XKHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT ocoOyio poiib B
COBPEMEHHOW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KyJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxjoro wieHa oOmiectBa. CoBpeMEHHas XMMHSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MMaCHOCTH U OXPaHbI 3JJ0POBDSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuana u oOyClOBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U BJIECKTPOHHBIX
NpelCcTaBleHn O CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O O0IIEro oOpa3oBaHMs IEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUA
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMCsl TMPEJOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJIOTMYECKUX TMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHNH, a TAKXKE O XMMHMUYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMH HAayKaMmH, PAacKpbIBAlOT €€ pOjb B II0O3HABATEIBHOW M IPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATH HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEI0OBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHMMAHMS
¢unocopckux uuen, TakMxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUNA IYyTEM SKCIHEPUMEHTA H
pelIeHUs] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMH U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTHS M COLMAIM3ALINU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmupoBaHue
YHUBEPCAJIBbHBIX YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAUEHUE JUIs
pa3MYHBIX BUJOB JESATENBHOCTU: peHIeHUs MpoOjeM, IOWUCKA, aHalu3a MU
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTUIECKOM
U MCCIIENO0BATENIbCKON NEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHEro 0o01Iero oopazoBaHus, IpU ONpPEaeICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K OMNPEACICHUIO LEJIeW W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISMM M3Y4YEHHs Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE fA3bIKA HAYKH, YCBOCHHUE W IOHHMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEICTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBICHUU,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHUs C BEIECTBAMH.

Hapsny ¢ atum, comepxartenpHas XapakTepUCTUKa LEJIeW U 3a7a4y U3y4YeHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpefHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XMMUM B OoJblIed  cTemeHu OTHAETCS  MpEeAnoYTeHUE
NPAKTUYECKON KOMIIOHEHTE CojepKaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHMSIMHU aKTUBHOI'O IOJYyYEHUs 3HAHUM U NPUMEHEHUS UX B PEaJbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBa3u ¢ atMM npu wW3ydeHUH IpeaMeTra «XHUMUS» JOMUHUPYROLIEe
3HauEHUE MPUOOPETAIOT TaKKE 1IETHN U 3a7a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
(GopMupoBaHHE  HMHTEJUIEKTYalbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnl B KOHKPETHBIX JKU3HEHHBIX CUTYalHsX, CBSI3aHHBIX C BEIECTBAMU U UX
IIPUMEHECHUEM;

GopmupoBaHue |y O0OYyYarOIIMXCS  KJIIOUEBBIX HAaBBIKOB  (KJIIOUEBBIX
KOMIIETEHIIUI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIS Pa3IMYHBIX BUIOB
JesITeIbHOCTU: pelIeHus Mpo0OiieM, MOUCKa, aHalu3a U o0paboTku HHpOpMaluy,
HEOOXOAMMBIX JJii NPUOOPETeHHs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIIO3HAHMM XUMHH, a TaKKe JUId OLECHKH C ITO3HUIUN
HKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIMSHUSA BELUIECTB M XUMUYECKHX
IIPOLIECCOB HA OPTaHMW3M YEJI0BEKA U IPUPOJIHYIO CpENy;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUU C )KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJI30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMOHAIBLHOTO MPUPOOTIONIB30BAHMS, TTOTIOJIHEHHS YHEPTEeTUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHUW JJI TNPUHATHS TPAMOTHBIX pPEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEIMETHI.

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl U3YYCHHUS] XUMUH, HA 6230BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XMMHH: €€ BO3SHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omonorus, u3oMepusi. XHUMHUYECKas CBiI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHMsI BEIIECTB M MX IPEBPALLCHUNA:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (TUIaBlIeHUEe, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIIEH U IPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuu THIPUPOBAHUA, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tomnyon:
cocmas, cmpoenue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxaeHue. CrnocoObl nepepabOTKU HEPTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsS] BEIIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CIHUPTHL. JTWIEHIJIMKOJIb W  TIHIEPUH: CTPOCHHE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

®deHo: CTPOCHHE MOJCKYIbl, (U3MYECKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOThI KakK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogpl: cocraB, KiaccMPUKauMs ~— yriaeBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHas PEaKIMsi C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aUMOJEHUCTBHE TJIUIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1o ypaBHEHHMIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak aM(OoTepHble OpraHnyeckue coeanHeHus. dOusnueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBAa OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OENKH.

OKCHEPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicoKOMOJIEKYIsIpHBIE COCUHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsI BELIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, Kiaccu(uKalus, NEPUOANYHOCTb, HAOIIOICHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

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

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000j09Ka. DHEPreTHYSCKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOWTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNIiCHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOMCTB XHWMHYECKHUX DSJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJeHTHAsI HEMOJISIpHAsT W TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. [‘eHeTHdeckass CBA3b HEOPraHMYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALCHUS SHEPTUU NTPU XUMUUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

DnekTponutuyeckas auccoryanus. CHiibHBIC U ciabbie 35ekTposuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MeHnneneeBay, W3ydeHHE MoOJieNied KPUCTAUTMYECKUX PEMIETOK, HAOIIoJeHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAWKATOpA, pEaKIH HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (GakTOPOB HA CKOPOCTh
XUMHUYECKOW PEaKI[AN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XumMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucrteme
xumudeckux asnemMeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. Ilonoxxenune meramnoB B Ilepuoguyeckonl cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

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

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

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIA:
U3y4eHHe KOJUJIeKIMu «MeTauibl U CIUIaBbl», 0Opa3IOB HEMETAJUIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYECKOM, YHEPreTUYECKON W THILEeBOU
0€30IacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

UemoBek B MHpE BEHIECTB W MAaTEPUAIOB: BAXHEHIIUE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya0OpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuaa 0€30MACHOTO HCIOJIb30BAHUA IPENApaToB OBITOBOM XUMUHM
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YecKor XxuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHHA, SBJISIOMIAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TeOpHs, aHaJlM3, CHUHTe3, KilaccuduKalus, IEepUOJIUIYHOCTh, HaOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: knetka, opraHu3M, OSKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOW3BOJCTBO, ITHIICBAs
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHbIM M TpPEeAMETHhIM). HaydyHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOT0 00pa3oBaHUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00ydJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4YaromMXCs M0 peau3aiiy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEN,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENbHBIX 3aJ1au, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh U NPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IMPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAONMIOJICHUHM, KPOMOTJIMBBIX  JKCINEPUMEHTATBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCTEACTBUNA W HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

AKOJIOTUYECKHU IIeJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEIbI;

OCO3HAHUSI HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTHXKCHUM XUMHH IS
peIIeHNs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKaroen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS PA3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBbHOMN
NPAaKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTUBOCTOATH MJICOJIOTHH
xemooouu;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHeNM(UKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
MpeACTaBIeHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU [IJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, OOCCIICYCHHH YCIOBUMN
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHajdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMUS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTAMH;

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

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo Tpeamera «XuMHUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHPOBO33PEHUS o0yyJaromuxcs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHeIU(PUKY METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUs, SIBIICHUE,
Ipollecc, CUCTeMa, HaydHbIA (paKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIEAOBaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4eOHBbIC IeHCTBUS (IMO3HABATENIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTHU U COIIMAJIbHON KOMIETEHIIMN 00y4aromnXcs;

CIIOCOOHOCTD o0OydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCATIbHBIMU
y4EOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATHUBHBIMH W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

Osaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpOOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAesaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThI ICATEILHOCTH C TOCTABICHHBIMH IEISIMU;

KCTIOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC MPU3HAKU TMOHITHW U YCTAHABIMBATH WX 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 paCCyXJIeHHUS (MHAYKTUBHbBIC, JCAYKTHUBHBIE, TIO
aQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XHUMHYECKOMN
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAYYHOI'O MO3HAHUS BEIIECTB MU XMMHUYECKHX
pEaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMyIupOBAThH
000011IeHNST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
NEATENIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
[IOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, INPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPAaBOYHbIE MOCOOUS,
pecypcel MIHTepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MIPEJICTABJIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYE€CKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX JAaeMOIl TeMbl B XOJ€ JHUaora W/Uiu
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJbTaTOB IMO3HABATEIbHOW JEATEIHLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS IMO3HIMKA B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMHU.

OBiajieHNe YHUBEPCATbHBIMHU PEryJISSTHBHBIMHU AeHCTBUSMM:

CaMOCTOSITETIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllfOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM Y4YE€OHBIX M UCCIENOBaTEIbCKUX 3a/ad, BbIOUpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHaIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHHUM SIBICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEelIeHUS MPAKTUYECKUX 3a7a4
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, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHANIbHAs TpYIINa,
paguKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHUYECKUN PsiJl, TOMOJIOTH, YTJIE€BOJOPO/IbI,
KHACJIOPOJ W a30TCOJAEPKAIllME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWUMHUHU;, MHUPOBO33PEHUYCCKHUE 3HAHUA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
PAKTUYECKOU JEeSATEILHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTEpHbIE MPU3HAKU TMOHATHH,
YCTaHABIMBATh MUX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYH) CHMBOJIUKY JUIS
COCTaBIICHUS MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPaBHEHMH XHWMHUYECKHX PEaKIIHid,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHWYeCKHX BEIIECTB I HIUTIOCTPALMH UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BELIECTB IO UX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AalEeTUJIEH,
ATWJICHTJINKOJNb, TIHIEPUH, (EeHON, (opMaibIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIMWJIEH, alleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAasi KUCJI0Ta), WUTFOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEePEepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB WJIU MPOJAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TMPUHATUS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIUSAMH TO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAICHUs OPTAHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEILIECTB, Je€HaTypalus OEJIKOB NpPH HarpeBaHUU, IBETHHIE pEaklUu OENIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHHH COOTBETCTBYIOIINX
peakiuii u (OpMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtoAaTh  MpaBUiia  DKOJIOTHYECKU
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
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHATh Ha mpumepax crnocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U CHa0OBUIAIIMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

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

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIHUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuil 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUM S3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JAEATEIHHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAs COAA, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOIHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYIspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuueckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 meprojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAaHHOCTh, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCUPHUIIMPOBATH XMMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIY UM COCTaBY pPEArupyrOIIUX BEIIECTB, TEILIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IMYHBIX
THUIIOB, MOJIHBIE U COKpAIllEHHBIE YPAaBHEHUS PEAKIIUA MOHHOTO OOMEHA, YUYUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



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

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OONMMX HAYYHBIX MPUHIIUIAX U
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XMMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJI0/IaTh MIpaBuia MOJIb30BAHUS XUMUYECKOM
OoCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3jIoKEeHUEe MEePOKCHAa BOAOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C IOMOIIbIO  YHHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTATBHBIX 3a/ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 00OPYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XUMUYECKOTO OJKCIIEPUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (POPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKanuu, IHTepHET U IpyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JICHCTBHS HA KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX 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 JIOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHHMS OPTraHUYECKUX COCUHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
AJKaJVEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE HICTOYHUKH YIIIEBOJIOPOJIOB U 3 1
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
33 VYrneBobl 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 ITPOTPAMME

34




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4eckod XUMHH, €€ |
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUAIbHBIC
Ha3BaHMs OPraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifg
5 MertaH u 3TaH — npocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psiji. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

2 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoOB

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

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

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

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

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

13 MHOroaroMHbI€ CIUPTHIL: ATUICHIIUKOJIb U
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

o1 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHUCJIOTBhI: MypaBbUHAsI U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIINX Kap6OHOBI>IX
KHCJIOT, HX MOJOIIIEE JCHCTBHE

25

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

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
OuoJorNYecKas poJib KUPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxxneiimme npeacraBuTenu: TIIIOKO3a,
dbpykTo3a, caxapo3a

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPHI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopconepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO0mras XxapaKTepUCTHKA a30TCOIePIKAIIUX
OPraHUYECKUX COCTUHCHUM /
Bcepoccuiickas mpoBepodHas paboTa

31

AMMWHBI: METHJIAMHUH U aHWJINH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHMYECKNUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH :
OCHOBHBIEC METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
ITnacTMacchl, KaydqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux 3aemenToB .. Meneneena B
Pa3BUTHUHU HAYKH

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukanus XuMHIECKIX peaknii B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BojiopoiHOM Tiokasarene (pH) pactsopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJiei

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XUMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndeckre cBONCTBa
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METAJUUIOB (HAaTpUH, Kaui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

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

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPhI U UX
COEUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011eHrEe U cUCcTEMAaTU3aLUs 3HAHUI IO




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

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

)3 KonTponsnas pabora no temam «MeTtamibiy» |
u «HemeTamin»

79 Heoprannueckue u opraHndeckue KUcaoThl. |
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIULINHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEJICTABIECHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOUW KapTHUHBI MHpa, pOJIM XUMUU B TIO3HAHUU
SABJICHUN TPUPOABI, B (POPMHUPOBAHWM MBINUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Brnanenne cucremMod XUMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHh OKHCIICHHS, XHMHYECKas CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(GyHKIMOHANBHAS ~ Tpylma,  paaudkal,  HU30MepHsi,  U30MEpHI,
TOMOJIOTHUECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIlle COEOUHEHHs, OMOJIOTMYeCKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsl opraHudeckux BemniectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHUYECKUE
CBEICHMS O CBOICTBaX, COCTaBe, MOJIYYEHHUH U OE30MacHOM
UCIOJIb30BAHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHATHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

npeBpameHI/Iﬁ OpTraHU4YCCKUX COCIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJB30BATH XUMUYECKYI0 CHUMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpall€HHOW) (OopMysl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIHN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHMUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COeIUHEHHH (yrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHU 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIISATh BUABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh  yYMEHHUS TNPUMEHATH: TOJIOXKEHUS  TEOPUU
CTpoeHusi opraHuyeckux semects A.M. ByriepoBa s o0bsacHeHUs
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChl BEIIECTB

YrieBo1opoibl. Kucnoponcoaepxatue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyHHpHBIe COCAUMHCHU

2.1

ChopMHUpPOBAaHHOCT, YMEHHUM TPUBOIUTH TPHUBUAIHHBIC HA3BAHUSA
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (PTHIJICH, TMPOIMMJIEH, alleTHJICH,
STWJIEHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTujl, aleTaabIerus,
MYpaBbHHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (PYyKTO3a, Kpaxmal, IeJIIi03a,

TJTUITAH)

2.2

ChopMHpOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HyecKkne W XUMHUYCCKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHJICH,
NpONWIICH, aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH301,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/l,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IeJIII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHETUUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU MNpeaAcCTaBUTCIIMU Ppa3iIN4YHbIX KJIaCCOB
OpraHU4C€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIii C UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT

24

ChopMUpOBaHHOCTD YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yroib), CIOCOOBI UX

r[epepa60TKI/I U MPAKTUYCCKOC ITPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTtrl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O MO3HAHUs, UCIIOJIB3YEMbBIX B XMMUU IIPU U3YYCHUU




BEIIECTB M XUMUYECKUX SBJICHUU (HaOMo/leHHWe, U3MEpEeHHeE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAaTh CHCTECMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS PEHICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOJIOJATh TIPABHJIA  IOJIb30BAHUS
XUMUYECKOM TMOCYI0oM M J1abopaTOpHBIM O0OpyAOBaHUEM, a TaKkKe
npaBwia OOpaIEeHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMHU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

33

CdopMHpPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
AKCIIEPUMEHT (TPEBPAIEHUsI OPraHUUECKUX BEIIECTB MIPU HarpeBaHUU,
MOJTydeHHE STUJICEHA M U3yYCHHE €0 CBOWMCTB, KAYECTBEHHBIE PEAKIIUU
OpraHn4eCKUXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMU,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpU OOpalleHHuH C BelIeCTBaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; NPEACTABIATh pe3yAbTATHI XUMHUYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCH YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

34

ChopmupoBaHHOCTh YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
MPOJIyKTa PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, MOJIY4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpencTBa MmaccoBoi nH(pOpManuu, ceTb IHTepHET U Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBWiIa HSKOJIOTMUYECKU
1es1ecoo0pa3Horo MOBeJIEHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXPaHEHHS CBOErO 370POBbS M OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, O0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OpPraHU3MBI
OTpeNeEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMAs CMBICI MOKAa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIEHTpPAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTEMOM XMMHMYECKMX 3HAHUM, KOTOpPAas BKIIKOYAECT:
OCHOBOIIOJIATAIOLIME  MOHATUS  (XMMHYECKUH  BJIEMEHT,  aToM,
AJIEKTPOHHAsS 000JI0YKa aTOMa, §-, p-, d-dIEKTPOHHBIC OPOUTAI ATOMOB,
MOH, MOJIEKYJla, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKHCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pEHETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HIOTEPMUYECKHE,
peakiuu HOHHOTO oOMeEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAs]  JTUCCOLMAINSA, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs HIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0O€30MacHOM HCIIOJIb30BaHUM BaXKHEUIINX
HEOPraHWYECKHUX BELIECTB B OBITY W MPAKTHUYECKON JeATelIbHOCTU

YECIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATh XapaKTepHblE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHSATHH, NPUMEHSTh COOTBETCTBYIOLINE
MOHATUS TPU OINUCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATh B3aMMOCBS3b XUMHYECKHX
3HAHUH c MOHATUSMU u MPEJICTaBICHUSIMHU IPYTrUx

€CTCCTBECHHOHAYUYHBIX IIPEAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUEC, OKCIICPHMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUSA XHUMHUUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIIMYCCKasd, BOI[OpOI[HaH) B COCOMHCHUAX, THIL KpHCTaHHHqGCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XapaKTECp CPEAbl B BOIHBIX

pacTBOpPAX HCOPraHNUCCKUX COCIUHEHUN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHNYCCKHE
pCaKknuu 1o pas3IMYHbIM IIpU3HAKAM (‘-II/ICJ'Iy U COCTaBy pCarupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCIICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pPCaKkuuu, Y4aCTHUIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE YMEHHI  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, TOJIHBIE M COKpPAIIEHHBIE YPAaBHEHUS PpPEaKIHM
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPBHIX OTH PEAKITUN UIYT

JO KOHIIa

1.8

ChopmupoBaHHOCTE YMEHHUI MPOBOJIUTH PEAKIIUH, IOTBEPIKIAIONINE
KAUECTBECHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacro3HaBaTh OMBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

ChopMHpPOBAaHHOCTE YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

CpopMHpPOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACHCTBUS

(mpuaIMn Jle [larense)

OO6mrast 1 HeOpraHMU4ecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbIch [lepuogumdeckoro
3aKOHa JAN. Meuneneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

dbyHKIUH

2.2

CdopMHpPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuoanyeckoii
cucTeMbl xXuMHUYeckux odyeMmeHToB JI.M. MenzaeneeBa, uCHoib3ys
MOHATUSA «S-, p-, d-dIEKTPOHHBIC OPOUTAIN», «IHEPTETHUCCKHUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHsS  CBONCTB
XUMHYECKUX DJIEMEHTOB M UX COCAMHEHHMH IO MepHojiaM U Tpynnam

[Tepuoanueckoit cuctembl XumMu4eckux anemenToB .M. Menaeneera

2.3

ChopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMUHBIX KIaCcCOB,
MOATBEPXKJaTh  CYIIECTBOBAHWE TE€HETUYECKOH  CBSI3U  MEXIY
HEOPraHMYECKUMHU  BEHIECTBAMH  C  TOMONIBI0  ypaBHEHUH

COOTBCTCTBYHOIINX XUMHWYCCKUX peaKI_II/Iﬁ
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C(i)OpMI/IpOBaHHO CTb yMCHHf/'I yCTaHaBJIMBATb IPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe):[eJ'IéHHOMy KJ1acCy




(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCJIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHHWH XUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHbie
Ha3BaHMSI OTJIEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHblil ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPK/IATh  CYIIECTBOBAHME  T'€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMH  BEIIEeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHITH XUMHUUECKHI
SKCIIEPUMEHT (pa3lIoOKeHHE TIEPOKCHIA BOJOPOAa B MPHCYTCTBUHU
KaTaJn3aTopa, ONpeesieHHe CpeIbl PacTBOPOB BEUIECTB C MOMOIIBIO
YHHMBEPCAIbHOTO HWHAMKATOpA, BIUSHUE pa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHYECKOW peakIuH, peaknud HOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEaKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHUS, pEIIeHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMam
«Metamibl» u «HemeTamib») B COOTBETCTBHU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TpU OOpalleHHH C BEMIeCTBAaMH M J1aOOpPaTOPHBIM
000pyI0BaHUEM; MPECTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMEHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COOMIOAATh MpaBUiIa MOJb30BAHUS
XMMHUYECKON TOCYION M IJ1IabopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOIIMX HayyHBIX NPUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBIISIOUICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpaA, POJIM XHMHU B TIO3HAHHUU




SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKkTUYECKUX 3aJa4 W HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTD YMEHUHI KPUTHYECKH AHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHUKAIMH, ceTh IHTEpHET U Ipyrue)
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CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESATENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OpPraHU3MBI
ONpENENEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens 11K, moscHsaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH BBIYUCIICHUS c
WCIIOJb30BAHUEM TIOHSTHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIMIX, MAaccChl
BeI[eCTBA WK 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA SHEPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHuveckoid XMMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIyYYCHUU HOBBIX BEUIECTB M MaTepuanoB. TeopHs CTpPOEHUS OpPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omonorus, wuszomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opranuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBUAJIbHBIE

Ha3BaHMS BaKHCHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psaAll. MeTaH U 3TaH — MPOCTEHIIne
MPE/ICTaBUTENIM allKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaX0XKICHHUE B IIPUPOJIE, OTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MpOCTEHIINE MPEJICTAaBUTENN AIKEHOB: (pU3MYeckue UM XUMHUYECKHe CBONCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAUH, OKUCICHUS W

MOJIMMEPU3AIHH ), TIOJTyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: OyramueHn-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [losydeHrne CHHTETHYECKOTO

KaydyKa U pE3HUHbI
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AJIKMHBI: COCTaB H 0COOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHWA, THApaTalluM,

l"OpCHI/ISI), IMNOJIYYCHUC U [TPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (I)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€HUpPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IG u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIy4YeHUC H IIPUMCHCHHC. ToxcuyHOCTB
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJIICBOAOPOAaMH, MPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIe UICTOUHUKH YTIeBO10po10B. [IpupoHblil ra3 u nonyTHble HETAHBIE




ra3el. HedTh 1 €€ mpoucxoxaenue. CrocoObl nmepepadoTku HEPTH: MEPETOHKA,
KPEKUHT (TEpPMHUYECKUH, KaTaduTH4ecKuil), nuponu3. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yrons u

IPOAYKTHI €T0 repepaboTKH

Kucnopoaconepxaiiiue opraHu4ecKue CoeIMHEHMSI

3.1

[IpenenpHBIE OJHOATOMHBIE COUPTHL. METaHOI U 3TAHOJ: CTPOCHHUE, (hU3NIECKHe
U XUMHMYECKHE  CBOMcCTBAa  (peakuMM ¢  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHBIE CBSI3U MEXIY
MOJIEKYJIaMH CHUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OpPraHU3M YeJOBEKa.
MHoroaTOMHbI€ CIUPTHL. DTUJICHIJIMKOJIb U TJIULEPUH: CTPOCHHE, PU3NYECKUE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMH  METaJllaMHu,
KayecTBEHHAasl peakiusi Ha MHOroaToMHble crnupThl). [leiicTBue Ha opraHusMm

YCJI0BCKa. HpI/IMeHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTPOCHHME MOJEKYNbl, (u3nueckue W XUMHUYECKHE CBOICTBA.

Toxcuunocts ¢penomna. [lpumenenue dhenomna

3.3

Anbaerunibl 1 KeToHbl. DOpMabIETH I, alleTaNbACTUl: CTpOeHUE, (HU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHMS, KaYeCTBEHHBIC

peaxiun), noydeHue u IpuMeHeHue
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OMHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHASsS U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHCJIOT, peaknus dSTepuuKaIuu), TIOJIyuYeHHEe W IPHMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

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

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjorudeckas poib

KUPOB

3.6

VYrneBojpl: coctaB, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXaPUIBI).
['moko3a — mpocredmuii MOHOCaxapul: OCOOCHHOCTH CTPOCHHSI MOJICKYIIbI,
(bu3uYecKre U XUMUYECKUE CBOKCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(1l),
OKHCJIEHHEe aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUE,
OpOXXKeHHEe TJIIOKO3bl), HAaXOXICHUE B IPHUPOJIE, NMPUMEHEHHE, OHOJOTrHYecKas
pouib. ®otocuHTe3. PpyKTO3a KaKk M30Mep IIIHOKO3bl. Kpaxman u nemntono3a Kak
npupoaHeie nosmMepel. CTpoeHHne Kpaxmana U Heinoio3bl. dusnueckue u

XHUMHUYECKHE CBOMCTBA KpaxmMajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIuAa C I/IO,Z[OM)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUC COCOAMHCHUS. dusnyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonorunyeckoe




3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benkn Kak INpUpOIHBIE BBICOKOMOJIEKYJISIpDHBIE CcOeluHEHMs. IlepBuuHas,
BTOpUYHAsE M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMOTNIEKYIIIpHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb OJUMEPU3ALINY, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH —

noaMmMepus3anuAa U NOJIUKOHACHCAI A

5.2

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

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHLbL

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
Oco0eHHOCTH pacmpeesieHns 3JIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(UTYpALIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snementon .M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ileproamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHCHHsI CBOWCTB XHUMHUYECKUX DJIJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HadyeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buasl XMMHUYECKOW  CBS3U
(KOBaJ'IeHTHaH HCIIOJISIpHAass W IIOJIsIpHAsdA, HOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Hownnr:
KaTHOHBI 1 aHUOHBI. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHOM XUMHYECKOM CBS3H

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIIPHOTO W HCMOJICKYJIISIDHOTO CTPOCHUA. 3aKOoH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMCTUHHBIE M KOJUIOMIHBIE PpacCTBOPHI. MaccoBas [0S BelllecTBa B




pacTBope

1.6

Knaccugukanus HeopraHnueckix coeannennii. Homenkinarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanus — XMMHUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SHCPIUr IIPpHU XUMHYCCKUX 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

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

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

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOTCHOB, CEphbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZCPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

Ba)KHEHIITNX HEMETAJIJIOB U X COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanueckoil cucreMe XUMHUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJISKTPOHHBIX 000JOYEK
aToMOB MeTaiioB. Obmue gusnueckue cBoiictBa MetaioB. CIUIaBbl METAJUIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB
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XHWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M WX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH A MCTAJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANNX K Pa3JINYHbIM

KJ1acCcaM

XUMHUS U )KU3Hb

3.1

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

BCIICCTB U XUMHWYCCKHUX peaKuHﬁ

3.2

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




Ba)XHEUIIINX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepHalibl JUIsl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs
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XuMHsT W 3/I0pOBbE UEJIIOBEKA: IpaBWja HCHOJBb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS TIPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




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

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» Xumus, 10 xknacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

* Xumus, 11 knacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKLII/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@HleHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Xumusi. Pabogas tetpanp. 10 kimace. bazoBbiii ypoBeHB

Jlnausa YMK: Xumus. [N'abpuensa O. C., OctpoymoB U. I'., Cnankos C. A. (10-
11) (bazoBsrit).

Astop: I'abpuensa O. C., Cnankos C. A., Octpoymos U. T

Xumusi. COOpHUK 3a71a4 1o opranndeckor xumun. 10-11 kimaccsl. MapianoBa
I'.JL

I'padmueckne nukranTel o xumuu 8-11 kimacc I'.JI. Mapimranosa

OBP npaktuxkym no xumuu JI.U. Acanosa, E.H. CtpenbHukoBa 8-11 ki

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. Poccuiickas snexkTpoHHas mkoda. https://resh.edu.ru/

2. «Yuu.py» — https://uchi.ru/



u

o

«Sanexc. YueOuuk» https://education.yandex.ru/home/

«AKnacey . https://www.yaklass.ru/
®dokcdopn https://foxford.ru/about

«Cupnyc. Onnaiin» . https://edu.sirius.online
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