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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeAHEro oOluero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraneHHeix B DegepanbHOM  T'OCYIApCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenoiaBaHus
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qenepalvy, peaNu3yIOUIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuTHs BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIEICHUIO
oO1mielt cTpaTeruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOoe o0Opa3oBaHue, MOJIy4aeMoe BBIMTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o0O0pa3oBaHHS. OTH IEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peanmsyercss XumMudeckoe o0Opa3oBaHHE
00y4aloUIMxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHUsl CpPelCTBAMHU Y4eOHOTO
npeaMera  «XuMus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
mporpaMMe 1O XUMUU C Y4E€TOM CHenu(PUKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHUAIBbHON XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMx 1eaeil M NPUHLHUIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMUPOBAHUE PAMMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (PopMUPYETCs B XMMHHM Ha OCHOBE IOHHWMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIErO0 MHUPa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpylla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HAaNpaBJIC€HA Ha pEIICHUE
I00aIbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASMH W TMPUHIMIIAMU CPEIHETO OOIIero
oOpazoBaHnus cojepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHndeckor xumuu. @opmMUpOBaHUE JAHHOW CUCTEMBI 3HAHWW NPU U3YUYCHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHATHUN, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYCHHIO Yy4eOHOTrO MaTepuala u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPAa3BUTHUEM  3HAHUW  Ha  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TAaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuHn BemecTB. CBeaeHus 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUWHEHUH. B Kypce OpraHnyeckod XUMHH I[OJy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHus
TEOPETUUYECKUNA MaTepuas U (AKTOJOTHUECKHE CBEJCHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0ydaromuMcsl TMPEJOCTaBIsSETCSl BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus JonojHsercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTAMHM COZAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTHUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHUS K IMpoleccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3AHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(MOpMAIUI0 U
OPUMEHSATh €€ M TOTNOJHEHUs 3HaHWM, peneHus WHTEeIUICKTYaIbHBIX H
AKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1iei1oM cogepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00y4arolMXCs MHUPOBO33PEHYECKON OCHOBBI JJI TOHUMAHUSA
¢unocopckux uuel, TaKMX KaK: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKAy HOBBIMH (aKTaMH U  TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJOTUYECKUX MpodIieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJOB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTUS U COLMAIA3ALUU
oOydJaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIbl K OMPEIEICHHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (GopmMupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHHs NpodiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITA MIPAKTUIECKOMN
U HCCIIENOBATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa30BaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHU LNl HW3y4YeHHs MpeaMeTa HalpaBICHHEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJUYECKOW TOYKU 3pPEHHsS] TaKOW TOJXOA K OMPEICICHHUIO LeJed H3ydeHHs
npeaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMU LEISIMH H3y4YeHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsItOTCSA:

e (QopMHpOBaHHE CHUCTEMBl XUMHYECKMX 3HAHUW KaKk  BaKHEUIIEH
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeKAT KITIOUEBbIe TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOGHHE sI3bIKa HAYKH, YCBOCHHE WM TMOHHMAaHHE CYITHOCTU IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpHUEH
WX Pa3BUTHS ¥ CTAHOBJICHUS,

e (opMHPOBaHKE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPUOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEHIECTB W XHMHUYCCKUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUCCKON U TIOBCCTHCBHOM KU3HM;

e DPa3BUTHE YMEHHI M CITIOCOOOB JIESATEIEHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPHUMEHTa, COOIOACHHEM IpaBWII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepikaTenbHas XapaKTepUCTUKA LEJIeH W 3a/1a4 U3ydeHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHud  XUMUKM B OOJNbIIEH  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4eHHs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpoM 3HaHUMW, a (YHKIIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYYEHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HH
JUTSL pEeIICHUS] TPAKTUIECKUX 3a/1a4.

B cBi3um ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMHUHHUPYIOIIEe
3HauYeHWE MPUOOPETAIOT TAKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM TUHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUICEKTyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIIN), WMEIOIINX YHUBEPCATbHOE 3HAYCHHWE Ul PA3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIICHUs MpoOseM, MOUCKa, aHanu3a u 00paboTku nHpOpMmaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHWW XWUMHUHU, a TakkKe s OICHKH C TO3HINI



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEHIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOSTENIbLHO TPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIb30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIC TEXHOJOTHH JIJIsl TIOMCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHU M TPOBEIACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIAEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0ATBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJHEHHS YHEPTETHYECKUX PECYPCOB H
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS ONbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUIX, CBI3aHHBIX C XHMHUYCCKHUMHU SBJICHUSIMH.

B yueGHoM mmaHe cpemHero oOmiero o0Opa3oBaHUS NpPeaMeT «XHUMUI»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nMco 4acoB, OTBEAEHHBIX ISl M3YUYCHUS] XMMHUH, HA 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).

COJAEP KXAHME OBYYEHUA
10 KIJACC
OPTTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4ecKol XUMUHN: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJYYEHUN HOBBIX BEIIECTB M MaTepHUANOB. TeOopus CTPOCHUS OPraHWYECKUX
coenunennii A. M. bytneposa, e€ ocHoBHBIE O0XKeHUSA. CTPYKTYypHBIE (DOPMYIIBI
OpraHMYeCcKuX BemecTB. [omonorus, wu3omepusa. XHUMUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSAX — OJJUHAPHBIC U KPATHBIE CBA3U.



[IpencraBnenne o kiaccudukaluu opraHndeckux BemiecTB. HoMeHnknaTtypa
OpraHUYECKUX COCIMHEHUN (CUCTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BOXHEUIIUX MPEACTABUTENEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M HUX MPEBpAICHUI:
O3HAKOMJICHHE ¢ O0Opa3laMy OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJICKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMHUCaHUEe JEMOHCTPAIIMOHHBIX OIMBITOB IO MPEBPAICHUIO OPraHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB W CTpPOEHHE, TOMOJOTMYECKMH psa. Meran W 3TaH —
IPOCTEHININE TMPEICTABUTENN aJIKAaHOB: (U3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakiuu 3aMenieHuss W TOPEHUs), HaXOXKJICHUE B MPUPOJE, TMOJy4YCHHE U
IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PSAJ. DTUIICH U TPONUIICH —
IPOCTEUININE TPEICTABUTEIN QJIKEHOB: (U3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakiu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApATAIlUU, OKHUCICHHUS W
MOJIMMEPU3ALINH ), TIOJTYUYCHHUE U TIPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metunOyranueH-1,3: cTpoeHHe, BaKHEUIIHE
XMMHYECKUE CBOWCTBA (peakius mnonuMepusanuu). [logydeHne CHHTETHYECKOro
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHMIIMKA TPECTaBUTEIh AJKHHOB: COCTaB, CTpOEHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA (peakUMH TMIPUPOBAHUS, raJOr€HUPOBAHUS, TUApaTalUy,
TOPEHHUS] ), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, crpoeHue, (pu3MYecKue M XMMUUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJYUYEHHE U MPUMEHEHHE. 10.1yoa:
cocmas, cmpoenue, uzuueckue U  XuMuyeckue  ceolcmea  (peaKyuu
2ANI02EHUPOBAHUST U HUMPOBAHUS), NOAy4YeHue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAICKAINIUMU K
Pa3JIMYHBIM KJlaccam.

[IpuponHble UCTOYHUKHM YrIe€BOAOPOAOB. lIpupoaHbiii ra3 MU IOIIyTHBIE
HedTaapie Ta3pl. HedTh u €€ mpoucxoxaenue. CrocoObl mepepabOTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUH, KaTAIMTHYECKUW), nupoiau3. I[IpoayKkTel
nepepadoTKu HePTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbII
YTOJIb ¥ IPOAYKTHI €ro MmepepadboTKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAIICHUI:
O3HAaKOMJICHME ¢ oOpa3llaMy IUIaCTMAacC, KaydyyKOB U PE3UHBI, KOJUJICKIIHH
«Hedtp» u  «VYromp», MOAETUPOBAHHE  MOJICKY]T  YIJIEBOJAOPOJIOB U



rajoreHONPOU3BOIHBIX, TPOBEACHUE MPAKTUYECKON pabOThl: MOJyYeHUE ITUIICHA
U U3y4YECHUE €TO CBOMCTB.

Pacu€rHbie 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHMMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM MPOJAYKTA PEAKIUM MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

Kuciopoaconepxkamue opranu4ecKue CoeIHHEHHUA

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOI W 3TaHON: CTPOECHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJIOpOJaMHU, TOpEHHEe), NpUMeHeHUe. BoaopoJHbIE CBS3U MEXKIY
MOJIEKYJIAaMU CIIUPTOB. JIeHCTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaroMHbl€  CHOUPTHI. DTWIEHIJIMKOJIb M  TJIMIEPUH: CTPOCHUE,
dbu3nUyeckue W XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MEeTaJJIaMHi, Ka4eCTBEHHAasl peakiMsg Ha MHOTOAaTOMHbIE CIUPTHI). [leiicTBUe Ha
OopranusMm 4yesoBeka. [[puMeHeHne TIuIepruHa U STUIICHTIIUKOIISL.

deHo: CTPOCHHE MOJEKYJbl, (U3UYECKHE U XUMHUUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpnerunpl U kemowusl. Dopmanbpleruj, aleTAIBIETUI: CTPOCHHE,
¢usznueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCJICHUS M BOCCTAHOBIICHHS,
KayeCTBEHHBIE PEaKIINH), MOTyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpejeNibHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAsS W
YKCyCHasi KHCIIOTBI: CTPOCHHUE, (pu3ndyecKkue U XUMHUYECKHUE CBOMCTBa (CBOICTBA,
oOmue Uit Kiacca KUCJIOT, peakuus dTepru(uKainum), MoJIydeHrue 1 IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KUCT0T. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxknble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ uaponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buomornueckas
POJIb KUPOB.

VYrneBoael:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapujibl). ['Ir0k03a — IpoCcTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C
ruapokcuaom menu(ll), oxkucienne ammuadHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOYKEHUE TJIIOKO3bl), HAXOXICHUE B NPUPOJE, NMPUMEHEHUE,
ouonornyeckas posib. @orocunTe3. OpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupoaHbie noiaumepsl. CTpoeHHe Kpaxmalia U
ueuoao3bl.  dU3MYecKMe M XUMUYECKHME CBOMCTBA KpaxMmana (THUAPOIU3,
KaueCTBEHHasl peaKIUs C HOJIOM).

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUI:
MpOBEJCHUE, HAOIIOJICHUE U ONUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE



CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHCICHHE HTaHOJa
okcugom Menu(Il)), MHOroaToOMHbBIX CHUPTOB (B3aMMOJACHCTBUE TJIUIEPUHA C
ruapokcugom meau(Il)), anprerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaumomeicTBHE Kpaxmalia C HOJIOM),
MPOBEJICHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

Pacu€rHbie 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peaknuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM MPOJAYKTA PEAKIUH MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepKanme OpraHndecKue COEUHEHMS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble OopraHuyYeckue coeauHeHus. Ouznueckue
U XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonoruueckoe
3HAYEHUE aMUHOKHUCIOT. [TenTubl.

benku kak npupoJHBIE BBICOKOMOJEKYIISIpHbIE coeauHeHus. IlepBuuHasi,
BTOPUYHAS M TpPETUYHAs CTPYKTypa O€lKoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUAPOJIU3, JICHATypalusl, KaueCTBEHHbBIE PEaKIIUU Ha OCIIKU.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIlCHMUIA:
HAOJI0/IEHUE W OTMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OCJIKOB MpH
HarpeBaHUHU, [IBETHHIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl H3YyYEHHS BEUIECTB M HX NPEBpalllCHUN:
O3HaKOMJICHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU U3YUYEHUU OPraHUYECKOU XMMHUU B
10 kmacce oOCyIIECTBISIETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MOHSATHUI, TaK WM MOHSATUN, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHWsI, aHAJIN3, CUHTE3, KIacCUpUKAIs, EPUOJUIHOCTh, HAOIIOAEHNE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJICIINPOBAHUE.

®usnka: MaTepusi, DSHEprus, macca, aToM, DJJIEKTPOH, MOJEKYyJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIMYMHBI U €AMHUIIBI UX U3MEPEHUS.



buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, IKHUPHI,
(dbepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOBI, TIOJE3HBIE UCKOMAaeMble, TOILIHBO,
pPECypCHI.

TexHonoOrus: MHIEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBECHHBIE M KOCMETHUYECKHE MpermapaTsl, MaTepHaIIbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. ODJNEKTPOHHAs
000j04Ka. DHEPreTUYECKUe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUsl JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX NMEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS ATOMOB.

[lepuonnueckuit 3akoH U [lepuoauueckass cucTeMa XUMHAYECKUX DJIEMEHTOB
1. 1. MenaeneeBa. CBsi3b MepuoaANYEcKOro 3akoHa U Ilepronnyueckoil cUCTEMBbI
xuMuueckux aneMeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbpIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpymnmaM H TEpPHOIaM.
3HayeHUEe NEPUOJUYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJSApHAs W MOJSApHAs, MOHHAS, METaunueckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XMMHYECKOW CBsI3M (OOMEHHBIH W  JOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BalneHTHOCTh. DNEKTPOOTPUIIATETBHOCTD.
Crenenb okucneHus. MOHBI: KATHOHBI X aHUOHEI.

BemectBa  MOJIGKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUNIMYECKON PEIIETKH.

[lonsiTe O muCHEpCHBIX cUcTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenknartypa
HEOPraHWYECKUX BENIECTB. | €HETHYECKasi CBsA3b HEOPraHMYECKHUX BEIIECTB,
MNPUHAJICKAIMX K PA3JTMYHBIM KJIacCaM.

Xumuueckas  peakius. Krnaccubukamus  XMMHYECKHX — peaknuid B
HEOPraHWYECKOW M OPraHUYECKOM XUMHUHU. 3aKOH COXPAaHECHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS Y MPEBPAILCHUS SHEPTUU MMPU XUMHUYECKUX PEAKIIUAX.



CKkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIe
peakuuu. Xumuueckoe paBHoBecue. MakTopbl, BIUAIOINIME HA COCTOSHUE
xumu4deckoro pasHosecus. [Ipunnmn JlelllaTense.

DnekTponauTuyeckas aucconuanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHUIA:
nemoHctpauus Tabaun «llepuoanyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJeNield KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OmMHUCaHue AEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, ONPEAEIICHUE CPEbl PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKkiuu HOHHOro oOMeHa),
IPOBEICHUE MPAKTUYECKOU paboThl «Bnusinue paznudHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKIAN.

PacuétHrie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C HCMOJB30BAHUEM TOHSATUSI «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xumusi

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucrteme
xumudeckux asnemeHTtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
@du3nyuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha HpUMEpE
KHUCIIOpOJia, cephl, hochopa u yrieposa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrmepomga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IprmMeHeHne BaXXHEMIINX HEMETAJIJIOB U UX COCTMHECHUU.

Meramisl. llonoxenue meramnoB B Ilepuoguueckoil cucreMe XMMHYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHMS SJIEKTPOHHBIX 000J0UYEK
atomMoB MetauioB. Oo0mue ¢uzndeckue cBoiictBa MetauioB. CIiaBel METaJIIOB.
DNEeKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATpHM, Kajdul, KaJbIWH,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCTMHEHUH.

OO6mme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTaljioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M WX IPEBPALICHUI:
M3y4YeHHE KOJJIEKIMH «MeTamibl W CIJIaBb», 0Opa3IlOB HEMETAJUIOB, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/la4, HAONIOJEHWEe M OIUCAHHE JIEMOHCTPAlMOHHBIX U



7a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE TMAPOKCUIA AITIOMUHUS C PacTBOpaMu
KHCJIOT U LIEJ0Yel, KAYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacu€rHbie 3anaumn.

Pacuéthl mMacchl BemecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) NMPOJYKTOB PEAKLUHU, €CIIU OJHO
U3 BEILECTB UMEET NIPUMECH.

XuMHA U )KU3Hb

Ponb xumun B 00ecrieueHUN HKOJOTHYECKOM, IHEPreTHYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX PEAKLIUM.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHUIUIAX [POMBILIIEHHOTO
NOJIyYEeHUS BaXKHEHUILINX BEIIECTB.

YenoBek B MHUpPE BEIIECTB M MaTepHAIOB: Ba)XXHEHIINE CTPOUTEIBHBIC
MaTepHualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, Kpackd, CTEKJO, KepaMuKa,
MaTepHalbl ISl AJEKTPOHUKH, HAaHOMATEepUajbl, OPraHMYEeCKUEe W MHUHEpaJbHbIC
yI00peHus.

XUMHUS U 310pOBbE YEJIOBEKA: IpaBWiIa HCIIOJIBb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MacHOrO HCIOJb30BaHUs MpenapaToB OBITOBOH XUMHUU
B IIOBCEIHEBHOM JKHU3HMU.

MexnpeIMeTHBIE CBS3H.

Peanuszamuss  MeXnpeaIMETHBIX  CBsI3€d  NpuU  M3ydyeHMM oOmed u
HeopraHu4eckol XxuMuu B 11 Kilacce ocyliecTBisieTcs 4epe3 UCIOIb30BaHUE Kak
OOIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK W TOHSATHH, SBISIOIIUXCS
CUCTEMHBIMM ISl OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1iue ecTecTBEHHO-Hay4YHbIE MOHATHUS: HAy4HbIN (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCU(pUKAIUs, I[EePUOJUYHOCTb, HaAOJIIOIEHUE,
SKCIIEPUMEHT, MOJIEIMPOBAHNUE, U3MEPEHUE, SIBICHHE.

dusnka: MaTepus, SHEPIUs, Macca, aToM, 3JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOIl, PAHOAKTUBHOCTbh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBa, (PU3NYECKUE BEIUYMHBI M €AMHULBI HX
U3MEPEHHUs, CKOPOCTb.

buonorus: knetrka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpa¢usi: MuHepasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILIHBO,
PECYPCBIL.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIHUsi, MPOU3BOACTBO
CTPOUTENIBHBIX MaTEPUAIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IHILIEBAS
IIPOMBIIUIEHHOCTh,  (papMalleBTHUYECKash  MPOMBILUIEHHOCTb,  IPOU3BOJCTBO



KOCMCTHYCCKHX TIIPCIapaTtoB, IMPOMU3BOACTBO KOHCTPYKIHOHHBIX MAaTCpHUaJIOB,
QJICKTPOHHAA NPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.

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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJaromuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JTUYHOCTHBIM,
METanpeaMEeTHbIM H  mpeaMeTHbiM). HayuHo-mMeToaudyeckol OCHOBOW ISt
pa3pabOTKH TIAHUPYEMBIX PE3YJILTATOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEro
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBETCTBMU C CHUCTEMHO-JEITEILHOCTHBIM MOJIXOA0M B CTPYKTYypE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA NpeaMeTa «XHUMUS» Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa¥KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIM4YMe MOTHBAIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKH XUMMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MNPHUCYIIUMH LIEIOCTHOU
CUCTEME XMMUUYECKOT0 00pa30BaHMUS;

HAJIMYWE TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD KU3HEHHbIC MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS IpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€ANHCTBE Y4YE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMAaHUCTUYECKUMHU, COLMOKYJIBbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HaealaMd POCCHUHCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOINECTBE
HOpMaMUd W  [paBWIaMH  TMOBEAECHUSA, CIOCOOCTBYIOIIMMHM  Mpolieccam
CaMOIIO3HAaHMUS, CaMOPAa3BUTUS MW HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JInyHOCTHBIE pPE3yJbTaThl OCBOCHHUS MpeaMeTra «XUMHS»  OTPaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEITHLHOCTH
O0Oy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPABOIOPSAIKY;



MPEJCTABICHUS. O COLMAIBbHBIX HOPMax M MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUW B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKON JAEATEIBHOCTH TP CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUOB YU€OHOU EITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHONIIEHUS K MCTOPUYECKOMY H HAYYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIEecCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHMIXKEHUSI HAyKU €CTh PEe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/a YUYE€HBIX U TPAKTUKOB;

MHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B IOJIYYEHHUU M TOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSA

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOIO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PELIEHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHHME IOCIEACTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pasa IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrux BUIAX
NEATENbHOCTH;



YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEHICHWHM NPaKTUYECKUX 3ajad
COIMaIbHOM HAMpaBIECHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

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

YBaXXEHUS K TPYY, JIOISM TPyAa U pe3ysibTaTaM TPYI0BOMU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymiel mpodeccuu M peaau3aiuy COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

AKOJIOTUYECKHU 1IeJI€COO0Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKHUX TPOoOeM, BIIMSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEIbl;

OCO3HAaHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTWXKCHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, TNPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCIIEJICTBUS MTPEANPUHUMAEMBIX JICHUCTBUN U IPEIOTBPAILIATh UX;

HAJIMYUS Pa3BUTOTO PKOJIOTHUYECKOTO MBIILICHHUS, YKOJIOTHUECKOU KYJIbTYPHI,
OTbITa NS TETHLHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) IEHHOCTH HAYYHOTI'O MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHS CHeNMDUKN XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBINUICHHS, CO3JaHUU IEIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUuH TMpoOJeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUH [T COBPEMEHHOM
UMBWIM3ALUK: B €€ TyMaHUCTUYECKOW HaMpaBICHHOCTH W BaXXHOM poOJIU B
CO37aHUHM HOBOHW 0a3bl MaTepPUATBHOW KYJIBTYPHI, PEIICHUH TI00aThHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOECIEYCHUH YCIOBUN
YCHEUIHOTO TpyAa W OSKOJOTMYECKH KOMMOPTHOM KUZHM KaXKJIOro ujeHa
o011€ecTBa;



€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: IOHUMAaHUSl CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCHOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs aHAJIu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS JJIs
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATEINBHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHHUIO H
caM000pa30oBaHUIO, K AaKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATbHON
JeSTEIBHOCTH.

METANPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro Tmpeamera «XuMUus» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHus MHUPOBO33PECHUS oOyyJarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpaKarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIUsl, SIBJIICHHE,
IpoIecC, CUCTEMa, Hay4HbIH (DakT, MPUHIUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC IEHCTBUA (IO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIC), o0ecrieunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHOMN
I'PaMOTHOCTH U COIIMATTLHOW KOMITETECHITUH 00YJarOIIHXCS;
CHOCOOHOCTD o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXJIUCIUTUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS U YHHMBEpCAJIbHBbIC y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMH
JeUCTBUSIMMU:

1) 0a30BbI€e JTIOrHYeCKHe AeHCTBUS:

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

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI ACATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MNPUEMBI JIOTUMYECKOTO MBIIUIEHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU [JIs1 KJIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKkas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakiuu — TPU PEIICHHH Y4YeOHBIX IMO3HABATENbHBIX M TMPAKTUUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJ1s1 BBIABICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMHU METOJOB HAyYHOr'O IMO3HAHUSA BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEACHUSA
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, NPUMEHCHUIO Pa3JIMYHBIX
METO/IOB TO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPaBOYHbIE [OCOOUS,
pecypcel MIHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEICTABJIEHUS, KPUTUYECKHU OLICHHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNUBOCTb;



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 MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMaAlUE: TPUMEHITh MEXKNpeAMETHbIE ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ AMAJIOTa W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TP BHITIOJTHEHUHN
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
Xo7ie 00CyX/IeHUsI © 0OOMEHa MHEHUSMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOpUTM JIEUCTBUU TpHU
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

HNPEJMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS U KYJbTYPbl JIMYHOCTH, €€
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOIINE TOHATUS (XUMHUYECKUN DJIEMEHT, aToM, OJJICKTPOHHAs
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
pajuKall, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUNA PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTHYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJb30BAaHUN BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUUECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
M3rOTaBIMBATh MOJEIN MOJEKYJl OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbl, KHCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS), JaBaTh KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaNbIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KHCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3MYecKkue U XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), MIUTFOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MepepaboTKU WU
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakIuu 10 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

chOpMUPOBAHHOCTh YMEHHMH BJAJETh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIONb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU IO BBIMOJHEHUIO JTa0OPATOPHBIX
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
BEIIECTB, JCHATYypaIis OENKOB IMpH HArpEeBaHWM, IIBETHBIC pPEaAKIMH OEJIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (opMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

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



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro MOBEIEHUS 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, moscHsAT Ha mpumepax CrocoObl
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  CIEeNbIX W CIa0OBUIAUIMX OOYyYalolUXCs: 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 XUMHUYECKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHUM B TO3HAHUHU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHh OKUCIICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMYECKAs peIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMU, XUMHUUYECKOE pPABHOBECHE); TEOPUHU U 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuil 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATh XapaKTE€pPHbIE MPHU3HAKU TOHSITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMYJ BEIIECTB M YpPaBHEHUH XHMMHUUYECKHX  pEaKIMil,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOIHASI) B COCTUHEHUSAX, THI
KPUCTAINTIMYECKON PEETKH KOHKPETHOI'O BellecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHMS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSCHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McmoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTU MU3MEHEHUS CBOWCTB XMMHUUYECKUX DJIEMEHTOB U UX COCIUHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAaHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBYy pPEArupyrollUX BEILIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKkinuy, y4acTHIO KaTaInu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUA MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHLA;



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

c(OpPMHPOBAHHOCTh YMEHHH PaCKpbIBaTh CYIIHOCTh  OKHCIIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aekicTBus (npuniun JlelllaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO MIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
pH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 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 YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM 00O0pYyJAOBaHUEM, a TaKXKe IpaBUiia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB,;

c(OpPMHUPOBAHHOCTh yMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3okKEeHUE MEPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTaIH3aTOpa,
OTpEJICTICHHE Cpebl PAaCTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlnd,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIWii W (OPMYITHPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  DKOJIOTHYECKU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKaIoIIEed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBbIE OPraHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbict mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIsT 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUN;

JUISL CJIETBIX M CHA0OBUIAIMMX OOYYAKOIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBouacon DJIeKTPOHHBbIE
HanmeHnoBanuepasaesioB u
Ne i/ Kontpoabuesie | Ilpakruueckue | (uupposbie)
TEeMIIPOrpaMMBblI Bcero
padoTsI padoThI o0pa3oBaTe/bHbIEPECYPCHI
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 bubnuorexa [JOK
M. bytnepoBa
Hroro no pazneny 3
Paspnen 2.Yriesogopoabt
2.1 [IpenenbHBICYTIIEBOAOPOIBI — AJIKAHBI 2 bu6mmoreka [IOK
HenpenenbHble yrieBoa0OpO/Ibl: alKEHBI,
22 el YIICBONOPOA 6 1 Bu6maorexa LIOK
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApOMaTHYECKUEYTIIEBOI0POIbI 2 bubmuoreka [JOK
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB
2.4 PHp y P 3 1 Bu6muoreka LIOK
U WX mepepadboTKa
Hroro no pazneny 13
Paznen 3.KuciopoacoaepskanmueoprannyeckuecoeIunHeHust
3.1 Cnuptel. ®enon 3 bubnnoreka [JOK
Anbaerunbsl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTHA P 7 1 bubmuoreka [JOK
CrnoxHble 3¢upbl
3.3 YriaeBoasl 3 1 bu6mmoreka [JOK
Hroro no paszneny 13




Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubnuorexa [JOK
Hroro no pazgeny 3
Paspnen S.BbicokoMoJIeKy IsIpHbIECOSIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bosokna 2 bubnuorexa [JOK
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
HanmeHnoBanuepasaesioB u
Ne i/ Kontpoabubsie | Ilpakruueckue | (uupposbie)
TEMIIPOrPaMMbI Bcero
padoTsbI padoThI o0pa3oBaTe/bHbIEpeCYPChI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 3 bubnuorexa [JOK
anemenToB J[. 1. Meneneera
12 Crpoenue BemiectBa. MHOTOOOpasue 4 BuGmorexa LIOK
BEIIIECTB
1.3 XUMUYECKUE PEAKIINU 6 1 1 bubmuorexa [JOK
Hroro no pazneny 13
Pa3znen 2.Heoprannueckasixumusi
2.1 Mertaist 6 1 bu6mmoreka [IOK
2.2 Hewmeramibl 9 1 1 bubmuoreka [JOK
)3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX )
' BEILECTB
Hroro no pazneny 17
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 XUMMS U )KU3Hb 4 bubmuoreka [JOK
HUtoro mo  pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosuyecTBo yacos 3
JIEKTPOHHbIEIH
Ne KouTpo Ipakru | /[lara
Tema ypoka ¢ppoBbICcOOpa3oBa
n/n Bcero | JabHbIE yecKkue U3y4ieHust
TeJbHbIEpPecypcChl
padoTsbI padoThI
[IpeameT opranudeckoit XuMuu, €€ BOSHUKHOBEHUE, PA3BUTHE U
3HAUYCHUE
1 " 1 06.09. bubnnorexa [IOK
JI.O. "O3nakomieHue ¢ 00pa3iiaMu OPraHMYECKUX BEIIECTB U
MarepuaiamMu Ha UX OCHOBe."
Teopns ctpoeHus opranndeckux coeaqnuennii A. M. byrneposa, eé€
2 PELEIP P YHIEPORS, | 13.00. BuGmmorexa L[OK
OCHOBHBIE€ TTOJIOKEHUS
[IpencraBienue o Ki1accuuKay OpraHnYecKuX BELIECTB.
Howmenknarypa (cucremarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS
3 OpPraHWYECKHNX BEIECTB 1 20.09 bu6mmoreka [IOK
JI.O. "[IpeBpailieHre OpraHMYECKUX BEILIECTB IPU HarpEeBaHUU
(TutaBneHue, oOyriiMBaHUE U TopeHue)."
AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUMA PSI.
4 JI.O. "MopenupoBaHue MOJIEKYH YIJIEBOJAOPOIOB U 1 27.09. bubnuoreka [JOK
rajoreHonpon3BOIHbIX. "
5 MertaH u 3TaH — OPOCTEHIIME MPEACTABUTEIN ATKAHOB 1 04.10 bubnunorexa [JOK
AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 11.10 bubnunoreka [JOK
OTUJIEH U IPOMWIEH — IIPOCTEHIINE ITPEICTABUTENN AIIKEHOB 1 18.10. bubnuorexa [IOK
[pakTuueckas pabota Ne 1. «[lonydeHne STHUIEHA U U3YYEHUE €T0
8 N 1 1 25.10. bubmuoreka [JOK
CBOMCTB»
Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. [lonyuenue
9 vt ’ yr ’ i 1 08.11 bubnunorexa LIOK

CHUHTCTUYCCKOT'O Kay4yKa U pC3UHLBL




AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHUYECKUN Psi.

10 e . 15.11. bu6mmoreka [{OK
ATleTHIIEH — MPOCTEHIIMITIPEICTABUTETHAIKIHOB

11 Beluncnenus o ypaBHEHUIO XUMHYECKOW pEaKIUU 22.11 bubnuorexa [JOK

12 Apenbl: 6eH301 1 TOIY0J. TOKCHYHOCTh apeHOB 29.11 bubnuorexa [JOK
[IpupoaHbIe HCTOYHHUKH YTIICBOJIOPOIOB: IPUPOIHBIN ra3 U
MONyTHBIC He(TAHBIC T'a3bl, HE()TH U MPOJYKTHI € TiepepaboTKH

13 yf, ¢ Qe 1 npozyK Pep 06.12. Bu6mioreka [IOK
JI.O. "O3HakomieHue ¢ oOpa3namu 1mjiacTMacc, KaydykoB U Pe3UHBI,
koJutekuuu «Hedte» u «Yroupy."
[TpupoHBIE UCTOYHUKH YIJIEBOJOPOIOB: MPUPOIHBIN Ta3 U

14 prp YHIICBOAOPOAOR: HIPHPOZ 13.12 Bu6miorexa [[OK
MONYyTHBIE HE(TAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepaboTKu

15 KonTpoabHas padora no pasueiny «Yr/a1eBoI10poabDy 20.12 bubnuoreka [IOK
[IpenenpHBIC 0JJHOATOMHBIC CITUPTHI: METAHOJ W ATAHOJ.
Boaoponnas cBsizb

16 P 27.12. Bu6morexa LJOK
JI.O. "I'opeHue cnupToB, Ka4€CTBEHHAS peaKlHs Ha OJTHOATOMHBIE
cnupThl (OKucaeHue sTaHosa okcuaom meau(1l))."
MHoroaToMHbI€ CIUPTHI: STUIICHTIIUKOJIb U TJIUIEPUH.

17 JI.O. "KauecTBeHHas peakiisi HA MHOTOAQTOMHBIE CITUPTHI 10.01 bubmuorexa [JOK
(B3ammoeiicTBue raunepuHa ¢ ruapokcuaom meau(Il))."
I'enetnyeckas cBsI3b YIIeBOAOPOJOB, IPUHAICKAIINUX K

18 r P P 17.01 Bu6miorexa [[OK
Pa3IMYHbBIM KJlaccaM
@DeHoJI: CTPOCHHE MOJIEKYIIbI, PU3NYECKHEe U XMMHUYECKUE CBOICTBA,

19 P yoet, ¢ 24.01 bubnuoreka [JOK
MIPUMEHEHHE
Anbnerunapl: GopManIbAeTUI U alleTalIbIeTU . ALIETOH
. J1.O. "KauecTBeHHast peakys Ha albaeruabl (OKACICHHE

20 P ( 31.01 bubmuoreka [JOK
aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l) u rumpoxcuiom
meau(11)."
OAHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KHCIOTHI: MypaBbUHAS U

21 P P P 07.02 bubmuoreka [JOK

yKCyCHas




IIpakTuueckas padora Ne 2. «CBoiicTBa pacTBOPa VKCYCHOM

22 1 14.02 bubmuoreka [JOK
KHUCJIOTBI»

3 CreapuHoBasi 1 OJICMHOBAsI KUCIOTHI, KaK MPEICTABUTENN BBICIINX | 21.00 BuGnorexa LOK
KapOOHOBBIX KUCIIOT

24 Mlzma KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE | 28,00 Butnorexa LOK
NeicTBUE

)5 CrnosxHble 3(hupbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. | 07.03 Butmorexa LIOK
IMaaponu3cnokHbIXdGUpPOB

26 XKupsl: runponans, npuMeHeHne, OuoJoruyeckas poJib KUpPOB 1 14.03 bubnuorexa [JOK

7 VYrieBoapl: cocTas, Kiaccuukamus. BaxkHele npe1cTaBUTeNu: 1 21.03 Bu6morexa LIOK
TIII0K03a, PpyKTO3a, caxapo3a

)3 Kpaxman u HeJ'IJ'IiOJ'IOSa KaK TIPUPOTHBIC TTOJTUMEDPHI. : 04.04 BuGmiorexa [IOK
J1.O. "B3aumosaeiicTBre Kpaxmania ¢ HoJa0M."

29 KonTpoabsHast padora mo pasaeny «Kucjiopoacoaep:xamue | 11.04 Bu6morexa LIOK
OpraHuyecKue coeNHEHUsD»

30 AMUHBI: METHUJIAaMHUH 1 aHUJIUH 1 18.04 bu6mmoreka [IOK

31 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COSTUHEHMUS, UX | 25.04 BuGmorexa [OK
O6uosnorunueckoe 3HaueHue. [lentuabt

32 benku kak npupoIHbIe BBICOKOMOJIEKYJISIPHBIEC COCTUHEHUS 1 02.05 bubmuoreka [JOK

33 OCHOBHBIE IOHSATUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEUHEHUI 1 16.05 bubnuoreka [JOK

14 OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHHIA. | 23.05 BuGmmorexa LOK
[TnacTmaccel, Kayqyku, BOJOKHA
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11 KJIACC

KoanuecrBouacos DJIEeKTPOHHbIE
Ne Tema ypoka Kontpo Ipakruye | [ara nupposkie
n/n Bcero JIbHbIEC CKHe H3YyYCHUA 06pa30BaTeJ'II)HI)Ie
padoThbI padoThbI pecypchl
XUMHYECKUH 351eMeHT. ATOM. DJIEKTPOHHAsA KOH(UTYpalus
1 1 04.09 bubmmoreka [IOK
aTOMOB
[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XUMHYECKUX bubnnoreka [JOK
2 anemeHToB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOW TEOpUEH 1 11.09
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX JIEMEHTOB U bubnuorexa [JOK
3 WX COEIMHEHUH I10 TPyIIaM U IeproJaM. 3HaUCHUe 1 18.09
MEPUOANYECKOTO 3aKOHA U CUCTEMbI XUMHUUYECKHX 31eMeHTOB 1. 1. '
MeHneneeBa B pa3BUTHH HAyKH
4 Crpoenue BeliecTBa. XUMUYECKasl CBSI3b, €€ BUbL, MEXaHU3MBI | 75.09 bu6mmorexa [JOK
00pazoBaHus KOBAJECHTHOU CBsI3U. BomopoaHascBs3b )
5 BanentHocTh. D1eKTpOOTpUIIATEILHOCTD. CTEIEHb OKUCICHHUS. 1 02.10 bubnuoreka [JOK
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS ’
6 [TonsiTue o gucnepcHebIX cucteMax. ICTUHHBIE U KOJUIOUIHbIE 1 09.10 bu6mmoreka [IOK
pacTBOpbl. MaccoBas 10715 BEIlIECTBA B paCTBOpE ’
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COSTMHEHUH. bubnunoreka [JOK
7 I'eneTrnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, PA3IMUHbBIX 1 16.10
KJIacCOB
Knaccugukanus XuMHUECKUX peaklnii B HEOpraHn4eckoi 1 bu6nuoreka [IOK
8 OpPraHMYECKON XUMHUH. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH 1 23.10
COXPAHEHUS U NPEBPALICHNS SHEPTUU NP XUMUYECKUX PEAKLIMIX
9 CkopocTtb peakunu. OOpaTtumble peakiuu. XUMHUECKOe 1 06.11 Bubmiorexa HOK




paBHOBecUE
JI.O. «Pa3noxeHue nepokcuia BOAOPOJa B IPUCYTCTBUU
KaTaJln3aropa.»

10

IIpakTuueckas padora Ne 1. « Biusiaue pa3anysbix GAKTOPOB HA

CKOPOCTh XUMHUUYECKON PEAKITHI)

13.11

bu6mmoreka [{OK

11

DnexkTporuTHUYECcKas quccornuanys. [loHsTie 0 BOJOpoIHOM
nokasarene (pH) pactBopa. Peakiuu nonnoro oomena. I'naponus
OPraHu4e€CKruX U HCOPTaHNICCKUX BEIICCTB

JI.O. «Onpenenenne cpepl paCTBOPOB BEIIECTB C IIOMOIIBIO
YHHBEPCAITLHOTO WHANKATOPA, PEaKIINA HOHHOTO OOMEHa.»

20.11

bu6mmoreka [IOK

12

OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIE pPCaKknuu. ITousitue 00
ANIEKTPOJIM3E PACIUIABOB U PACTBOPOB COJIEH

27.11

bu6mmoreka [JOK

13

KonTposbHast padora no pasaeny «Teoperudyeckue 0CHOBbI
XUMMU»

04.12

bu6mmoreka [JOK

14

Mertannel, ux noyioxxenue B [lepuoauyeckoii cucreme
xuMuaeckux anemeHToB JI. M. MenaeneeBa u 0COOCHHOCTH
cTpoeHus atToMoB. O0mIHe pu3HIecKre CBOMCTBA METANIOB

11.12

bu6mmorexa [JOK

15

CrutaBbl METAJIOB. DJIEKTPOXUMUYECKUH Psii HATPSAKECHUI
METaJlJIOB

18.12

bu6mmoreka [IOK

16

XHWMHUYECKHE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUH, KaJTUH,
KaJIbIIMH, MAarHAH, aJFOMUHAN ) U UX COCTUHCHUN

JI.O. «B3aumoaeiicTBre ruIpOKCHIAa ATFOMUHHUS C PaCTBOPaMH
KHCTIOT U IIeNIoueH, KaueCTBEHHBIE peaKluy Ha KaTHOHBI
METaJLJIOB.»

25.12

bu6mmoreka [IOK

17

XHUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX COCAUHEHUIN

15.01

bu6mmoreka [JOK

18

XHUMHYECKHE CBOMCTBA OWHKA, XKCJIC3a U UX COCOUHEHUI

22.01

bu6nmoreka [JOK




19 [IpakTrueckas padora Ne 2. "PelieHre SKCepUMEHTAIBHBIX 33124 29.01 bubmuoreka [JOK
1o Teme «MeTauib" '
Hemerannel, ux nonoxenue B [leproauueckoit cucreme bubnnorexa [JOK
20 xuMudeckux 3meMenToB . . MenzeneeBa u 0COOEHHOCTH 05.02
CTPOCHHS aTOMOB
o1 du3nyecKue CBOMCTBa HEMETAIIOB. AJIJIOTPONHS HEMETAIJIOB (Ha 12.00 bubnnorexa [JOK
npuMepe Kuciopoaa, cepol, pocdopa u yriaeposa) ’
22 XUMHUYECKHE CBONCTBA TAJIOTEHOB, CEPhI M MX COCTMHEHUM 19.02 bubmorexa IIOK
23 XUMHYECKHE CBOMCTBA a30Ta, ocodpa U UX COCTUHEHUN 28.02 bubmuorexa LIOK
24 XHWMHUYECKUE CBOMCTBA yIiIepoJa, KpEMHUS U UX COCTUHEHNN 05.03 Bubmorexa [IOK
25 [IpuMeHeHne Ba)XHENIIINX HEMETAJUIOB U X COEIMHEHNUN 12.03 Bubmorexa [IOK
O06001IeHne u cucreMaTu3anus 3Hadnii o reMe «Hemeramisny. bu6mmoreka [IOK
26 Brruncnenus no ypaBHeHUAM XUMHUYECKUX PEAKLUUN U 19.03
TEPMOXHUMHUYCCKUE PACUETHI
7 [IpakTuueckas padora Ne 3. «PelieHne sKCriepruMeHTaIbHBIX 02.04 bu6mmoreka [IOK
3aga4 no teme "Hemeramab"» )
28 KonTpoabHasi padora mo remam «Metasuib» u «Hemeramwibi» 09.04 bubmuorexa LIOK
29 Heopraanueckue u opranndeckue Kuciaotsl. Heoprannueckue u 16.04 bubmuoreka [JOK
OpraHUYECKUE OCHOBAHUS ’
30 AMdoTepHbIe HEOPraHUYECKUE U OPTraHUICCKUE COCTMHCHUSI. 23.04 bubmuoreka [JOK
I'eHeTnveckas CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIICCTB ’
31 Ponp xumun B o0ecrieueHuM KOJIOTHIECKON, YHEPreTUUECKOM U 30.04 bub6mmoreka [JOK
MUIIEBOM O€30MaCHOCTH, PA3BUTUU MEIULIUHBI '
1 [IpencraBienust 00 OOMKX HAYUYHBIX TPUHIIUIIAX MPOMBIIUICHHOTO 07.05 bubmuoreka [JOK

MOJIYYCHHA Ba)KHEMIIINX BEIIECTB




33

Yenosek B MHUPC BCUICCTB U MATCPUAJIOB

14.05

bu6mmoreka [{OK

34

XuUMHUS U 3I0pOBbE YETIOBEKA

21.05

bu6mmoreka [{OK
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

bu6mmoreka [IOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET
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