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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Odeneparuy, peanu3ylolNMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpaMMBbI, U
OCHOBHBIX ToJIokeHU «CTparerun pa3BUTHUsl BocmuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Ha 0a3ze menTtpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOU
HarpaBiieHHOCTU «Touka pocTa» obecrnieunBaeTcsl pean3alys 00pa3oBaTeIbHBIX
nporpaMM  €CTECTBEHHOHAyYHOM UM TEXHOJOTMYECKOHW  HaINpaBIICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBHUU C TPEeOOBAHHMSIMHU 3aKOHOJATENILCTBA B cdepe
oOpa3zoBaHusg M C y4y€ToM pexomeHaanuii PeaeparbHOro orneparopa y4eOHOro
npeamera « XUuMUs».

OcHOBY MOAXO0/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIeICHUI0
oOmielt cTpaTeruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple mnojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
collepKaHMs, PE3yabTaTOB OOy4eHHS W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMH
o01reo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloOM pealu3aliud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTeME XHUMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHONIICHUS K CBOEMY
3M0POBBI0 WM TIPUPOAHOW cpene. Peammsyercss XumMudeckoe o00Opa3oBaHUE
00ydJaromuxcss Ha YPOBHE CPEHEr0 OO0IIero oOpa30BaHMS CPEACTBAMH y4eOHOTO
npeaMera «XUMHs», COJEpHKAHUE U TOCTPOEHHWE KOTOPOTO OMNpEAeieHbl B
mporpaMMe 10 XUMUU C Y4E€TOM CrenuPuKkd HayKd XUMUHU, €€ 3HaueHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XWU3HU OOINECTBAa, a TaKXKe C Y4ETOM
oOlMUX 1eJed W MPUHLUIOB, XapPaAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHCTEMBI cpesiHero oomiero oopasoBanus B Poccutickoit deneparumu.



XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO poJsib B
COBPEMEHHOM I[MBUJIM3ALIMM, B CO3AaHUM HOBOM 0a3bl MaTe€pUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €AUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (HOpMHUPYETCSs B XMMHUU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aMMOCBSI3H MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOM YaCThbI0 MUPOBOM KYJIBTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W SKM3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHas XUMHUSI Kak Hayka
co3uJareibHas, KaK HayKka BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHSI UEJOBEYECTBA — ChIPbEBOMH,
HHEPreTUYEeCKOM, MUILEBOM, IKOJIOTrMUYEeCKO 0€30MacHOCTH U OXPAHbBI 310POBbSI.

B coorBercTBUM C OOIIMMH WENSIMH W MPUHIUIAMHU CPEIHEr0 OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YUEHHs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO TOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJs  BbIPaOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTHUPOB, YCHEIIHOIO BKJIOYEHUS B JKU3Hb COIMYMa, MPOJAOJDKCHUS
0o0pa30oBaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisronuMu — npeamMeTa  «XUMHs»  SIBISIIOTCS  0a30BbIE  KypChl —
«Opranuueckass xumus» u «OOmas W HEOPraHWYecKas: XUMHS», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKd: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYECHUEM 3HAHUM U3 OOIIeH XUMHUH) U
opraHndeckor xumuu. @opmMUpOBaHHE JAHHOW CUCTEMBI 3HAHWW NPU U3YUYCHUH
npenMera 00eCleyuBaeT BO3MOMKHOCTh PACCMOTPEHHS BCEr0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUH XUMHHU.

CtpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKass XUMHs» c(HOpMUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHUI0 Yy4uyeOHOro Marepuaia M 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TAaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
IIPEICTAaBICHUA O CTpoeHuH BemiecTB. CBeleHHUs 00 H3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 1O CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHndecKOd XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30oBaHUs IMEPBOHAYAIBHBIC
MPEACTABICHUS O XUMHUYECKON CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.



[log HOBBIM yrjioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI Ha YpOBHE OCHOBHOrO 0011ero o0Opa3oBaHUs
TEOPETUYECKU Marepuan M (PAKTOJIOrMYECKHME CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHS» OOy4YaromMMCSl MPEAOCTaBISETCS BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIUH,
riy0xe TMOHSATh HUCTOPUYECKOE H3MEHEeHHe (YHKIMM STOro 3akoHa — OT
000011aro111el 10 O0BSACHSIOMIENH U TPOTHO3ZUPYIOILIEH.

Enunas cucrema 3HaHUN O BaKHEWINIMX BEIIECTBAaX, UX COCTaBEe, CTPOEHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOTEeKaHus JomoiHsercs B kKypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIONIUMU KYJIbTYPOJIOTHUYECKUN U TPUKIIATHON
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT NOHMMAHHIO B3aMMOCBSI3U XUMHHU C
JPYTUMU HayKaMH, PacKpbhIBAalOT €€ pojb B IO3HABATEILHOW U MPAKTUYECKOU
JESTEIBHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKCHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATH MH(POPMAIUIO U
OPUMEHSATh €€ MJis TONOJHEHUs 3HAHWM, pEeHIeHUS WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1ad. B 11e1oM copepkanue yueoOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS  M3y4Y€HUS  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00YyYarolUXCs MHUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHUMAHMS
¢unocopckux uien, TakMxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKOro MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUNA NYTEM OKCIEPUMEHTa W
pEelIeHHUs] TMPOTUBOPEYHMI MEXKIYy HOBBIMH (akTaMu ©  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUH SKOJOTHYECKUX MpodieM, a
TakKe MpoOsieM cOepexeHUsT IHEPTreTHIECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B muane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIPEACICHUIO
colepKaHWsl ¥ TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEpPCAJIbHBIX Y4YEOHBIX JEWCTBUM, HMEIOUMX 0a30BO€ 3HAYEHUE s
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peEHIeHUs mnpoOiieM, TMOWCKa, aHaiu3a U
00paboTku uHpOPMAIIH, HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OIBITa TPAKTUIECCKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMHH.

B mpakTtuke npenomaBaHus XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIEro
00pa3oBaHus, TaK U HA YPOBHE CPEAHEr0 00IIero oopa3oBaHus, MPHU ONPEACICHUN



COJIepKaTeNIbHOM XapaKTEPUCTUKU IeJed HW3yueHHsl MpeIMeTa HampaBiICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTU TPATUIMOHHO MPU3HAETCS (POPMHUPOBAHHE OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTU YeJOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKHM 3PEHHUSI TAKOW MOJAXOJ K OMNPEACIICHHIO leJied W3yueHUs
npeaMeTa SBISIETCS. BIIOJHE ONPaBJaHHbIM.

CornacHO JaHHOW TOYKE 3PEHUS TJABHBIMHU LESIMH H3Y4Y€HUS Ipeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) siBISIOTCS

e (QopMHpOBaHME CHUCTEMbl XUMHYECKHX 3HAHUW KaKk  BakKHEUIeH
COCTaBJISIIONIECH €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W IMOHHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C MCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUUYECKUX pEaKIui, HEOOXOAUMBIX Il TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHX SIBJICHUMH,
UMEIOIINX MECTO B IIPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHus C BEIECTBAMH.

Hapsiny ¢ atuMm, comepxaTelibHasi XapaKTepUCTUKA LeJiel U 3a/1ad U3y4deHUsI
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpenHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJNbIIEH  cTermeHu OTHA€TCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUs OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HAa0OpOM 3HAHUH, a (QPYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMU aKTUBHOTO TIOJNYYCHHsI 3HAHWI M NMPUMEHEHHS WX B PEAbHOW JKU3HU
JUTSL pEeIICHUS] TPAKTUIECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3HAauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

ajanTanys oOy4yarlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEJUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMOO0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MIPUMEHEHUEM;

dbopmupoBaHue 'y 0OOydYarOUUXCA  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIM), MMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [JIsI Pa3IUYHBIX BHUOB



JEeSATENbHOCTU: PELIeHUs Mpo0seM, MOUCKa, aHaiu3a U o0paboTKU HH(OpMaluH,
HEOOXOIUMBIX JUIsl NPUOOPETEHHUsS ONbITa AEATENbHOCTH, KOTOpAas 3aHUMAeT
BAXHOE MECTO B TIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMUYECKHX
MPOLIECCOB HA OPraHU3M YeJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOLIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU OTPEOHOCTSIMU, UCTIONB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIONYJISIPHOM MH(GOpMAIMN XUMUYECKOTO COJIEPIKaHNUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPH IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcs yOeKIEHHOCTM B  T'yMaHHCTHYECKOU
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TIOOANBHBIX TpoOseM
PaAIMOHAIBHOTO MPUPOIOTIOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOILLIEHUSI K TNPUPOJE U CBOEMY 30pPOBbIO, a TaKXKe MPUOOPETEHUs OIbITa
UCMOJIb30BaHUsI TOJYUYEHHBIX 3HAHUW JJIsl HPHUHATHS TPAMOTHBIX pEIICHUN B
CUTYaLUsIX, CBA3AHHBIX C XMMUUYECKUMU SIBJICHUSIMH.

B yueOGHOM muaHe cpenHero oOmiero oOpa3oBaHUSA MpeaMET «XUMHUSD)
0a30BOro ypOBHsI BXOJUT B COCTaB IpeaMeTHOW obnacTu «EcTecTBeHHO-HAYUYHbIE
PEIMETHI».

OO1iee yncio 4acoB, OTBEAEHHBIX IS U3YUYEHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero obmero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyeckor XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpraHUYECKUX COEAUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3Y4YEHHsS BEIIeCTB M WX IMPEBpalllCHH:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (TU1aBlieHHEe, 0OYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAl. DTUIEH U MPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE MU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YrIe€BOAOPOAOB. lIpupoaHbIli ra3 W IONYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkanue opranudecKue coeJHHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUIICHIJINKOIIS.

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

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCIOTHl KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugpokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEeU0NI03bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmaina (THUIpOiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKue COCIUHEHHUS.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAsl CTPyKTypa OeikoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEJKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIUS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS YE€pe3 HUCIHOJb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KIaccu(UKaLMs, NEPUOIUYHOCTb, HAOIO/EHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (M3HUECKHUE BEJIMUMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHonorusi: nUIIEBbIE MPOAYKTbI, OCHOBBI PAlHMOHAIBHOTO IUTAHUSA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

Xumudeckud anemMeHT. AtoMm. Sapo aroma, HW30TONBL. DJIEKTPOHHAA
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEHIECTB IO TPYyINIaM U TEPUOIaAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBA3M (OOMEHHBIW W JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYECKas CBI3b HEOPraHWYECKUX BEIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH TPU XUMUUYECKUX PEaKIUsIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, ETOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNeld KPUCTAUTMYECKUX PEMIETOK, HAaOMIJCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUUECKOW paboThl «BnusHUe pa3nmuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamueckon  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEWMINIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



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

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, aJllOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
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.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKON, IHEPreTUUYECKON U MHUIIEBON
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

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

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0E30MaCHOTO WCIIOIB30BAHUS MPEMapaToB ObITOBOW XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, 9SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HaydHOo-MeToauyeckol OCHOBOW st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHMS MpenMera «XUMHUsS» Ha YpOBHE CPEIIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUMN JTUUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XUMHUUYECKOT0 00pa3oBaHus;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HACJEIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSI3aHHbBIE C XUMHUYCCKUMHU SBICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

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

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

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

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

OCO3HAHMS TOCICACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

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

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHUHBI MHpa H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEIISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 TO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHbTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, IPUMEHEHHUIO PpPa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4yeCTBE CpeACTBa mpu padbore C
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J€iiCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIBHOU NESITCIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCJIEAOBAHUM MyTEM COTJIACOBAHUS MO3UIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alfTOPUTM JEHUCTBUN NpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE camMoOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XHMHUH B ITIO3HAHUW SIBJICHUU



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

BJIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEPOJIHBIN CKeleT, (yHKIHUOHAIbHAs TpyIIa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, IMOJYYECHUU W
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAICHUI OPraHUYECKUX COeTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
W3rOTaBIMBATh MOJENIM MOJIEKYJI OPTaHMYECKUX BEIIECTB JJIS WLTIOCTpAIlUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynne COeAUHEHUN (yrieBOAOPOIbI, KHUCIOPOA U a30TCOJepKallnue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (HeHon, (Gopmanbaerui, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHUHA  XapaKTEpU30BaTh  COCTaB, CTPOEHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeru/l, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOIO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIAQJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIeCTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATypalisi OCNKOB MPU HArpeBaHWU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEAHOIO BO3JICUCTBHS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

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

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEaKIMy, XUMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHBIE MPU3HAKU MOHSTHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUH XHMHUUYECKUX  PEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapakTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

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

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOECHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBSA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHHUIO CTETEeHEW OKHCIECHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, ITOJATBEPIKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETo Bo3aeicTBus (mpuHiui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TPEJACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XMMHUYECKUX PEaKIMIX, MacChl BEIIECTBA MJIM 00bEMa T'a30B 10 M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTAThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYyHUKanuu, IHTepHET U IpyTuXx);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMaCHOCTh BO3JCHCTBHS HA KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM (uudposbie) JlonoiHUTeILHAS
Ne n/n Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBarTe/bHbIe | HH(pOpPMaNuUs
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
. Hcnons3oBanue
[Ipenmer opranrueckoi XuMuu.
000pyTI0BaHUS
11 Teopus cTpoeHUsT OpraHUYECKUX 3
. nentpa Touka
coenuHeHuit A. M. bytneposa
pocra
Hroro mo pazueny 3
Pa3znes 2. YrieBoaopoanbl
Hcnosp3oBanne
51 IIpenensHbIE YTIEBOIOPOABI — 5 o0opynoBaHus
' aJIKaHbl neHTpa Touka
pocra
Hcnonws3oBanue
59 HenpenenbHble yrieBoIopoab: 6 1 o0opynoBaHus
' QJIKCHBI, AJIKaIUEHBI, AJIKUHBI neHTpa Touka
pocra
Hcnonb3zoBanue
060pyaOBaHUS
2.3 ApoMaTndecKkue yrieBoaopoasl 2
uenrtpa Touka
pocrta
24 [IpupoaHble HICTOYHUKU 3 Hcnosp3oBanne
' YTJIEBOJOPOIOB U UX repepadoTka obopynoBaHus




uenrpa Touka

pocra
Wroro mo pazueny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeJuHeHust
Ucnonb3zoBanue
000py1I0BaHUS
3.1 Criuptel. @enon 3 pyA
uenrpa Touka
pocta
Ucnonb3zoBanue
3.9 Anbnerunapl. KapOboHoBbie 7 000pyAOBaHUS
' KUCIOTHI. ClOXHBIE 3(pHpBI nentpa Touka
pocta
Hcnonws3oBanue
000pyaAOBaHUS
3.3 VYriaeBoasl 3 pYA
nentpa Touka
pocta
Hroro mo pazgeny 13

Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

Hcnons3oBaHue
000pyn0OBaHU
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 Py
nentpa Touka
pocTa
Utoro no pazneny 3
Paspnen 5. BoicokoMoJIeKyIsipHbI€ COeIMHEHUA
Hcnonp3oBanue
5.1 IInactmaccel. Kayuykn. Bonokna 2

060pyAOBaHUS




uenrpa Touka
pocra

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM (undposbie) JlonostHuTEIbHAS
Ne n/n Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero oOpa3oBarte/ibHble | HH(poOpPManus
padoTsbI padoThI
pecypcbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
N Hcnonb3oBanue
[Tepuonnueckuii 3aKOH U
000pyI0BaHUS
1.1 [epnonnveckas cucrema 3
nentpa Touka
XUMHUYeCcKnX deMeHToB J1. 1.
pocra
MenneneeBa
Hcnonp3oBanue
19 CrpoeHue BelecTna. 4 000pyI0BaHUS
' MHuoroo6pa3ue BenecTn nentpa Touka
pocra
Ucnonb3zoBanue
000pyn0OBaHU
1.3 XHUMHUYECKUE PEAKITUN 6 1 1 Py
nentpa Touka
pocra
Utoro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
Hcnonp3oBaHue
000pyI0BaHUS
2.1 Mertanbl 6 1 Y
uenrtpa Touka
pocra
Hcnonb3oBanue
2.2 Hewmeramns 9 1 1

060pyaoBaHUS




uenrpa Touka

pocta
Hcnonn3oBanue
53 CBs13b HEOPraHUYECKUX U ) 000pyI0BaHUS
' OPraHUYECKUX BEIIECTB uentpa Touka
pocta
Hroro no pazneny 17
Paznea 3. Xumus u :KU3HL
Ucnonn3oBanue
3.1 XUMUSA ¥ KA3HD 4 000pyoBaHuS
nentpa Touka
pocta
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie JlonoHUTEIbHASA
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3YYeHUs oOpa3oBarte/ibHble | HH(poOpPManus
padoThI padoTsbI
pecypcbl
[Ipenmer oprannueckoi paboTa c
XAMUH, €€ 1 WMHTEPAKTUBHOM
BO3HHUKHOBEHHE, 06.09.2023 [OCKOM LeHTpa
pa3BUTHE U 3HAUECHUE "Toyka pocra"
Teopus crpoeHus
paboTa c
OPraHNYeCKUX 3
. WNHTEPaKTUBHOW
coeqrueHu A. M. 1 .
. 13.09.2023 [OCKOM LeHTpa
byrnepoBa, €€ oCHOBHbIE \ N
TouKka pocra
MOJIOKECHUS
[IpencraBnenue o
Kiaccudukanuu
paboTa c
OPraHM4YeCKUX BEIIECTB. .
Home 1 NHTEPaKTUBHOW
OMEHKJIaTypa .
20.09.2023 [OCKOM LeHTpa
(cucrematuyeckas) u j .
TouKa pocTa
TPUBHUAJIbHbBIEC Ha3BAHUS
OPraHNMYeCKUX BEIECTB
Hudposas
nabopaTopus
AJKaHBI: COCTaB U
1 Releon ¢
CTpOEHUE
p ’ . 27.09.2023 ATYUKOM
TOMOJIOTUYECKUH P N
ONTUYECKOUN
IUIOTHOCTH




Meran u 3TaH —

paboTa c

5 . WHTEPAKTUBHOM
MPOCTEHIITHE .
p 04.10.2023 [LOCKO LieHTpa
MPEACTaBUTENHN AJIKAHOB v .
0YKa pocTa
paboTa c
5 AJKEHEBI: cOCTaB U NHTEPaKTUBHOM
CTPOEHHE, CBOMCTBA 11.10.2023 [OCKOW LieHTpa
"Touka pocTa"
paboTa c
OTUJEH U NPOMUIEH — .
7 . NHTEPaKTUBHOW
MPOCTEHIITHE .
p 18.10.2023 [OCKOM LeHTpa
MIPEACTABUTENHN AIIKEHOB o .
O4Ka pocTa
Bbl6OpPOYHOE
[IpakTnueckas padora Ne P
obopygoBaHue
3 1. «IlonydyeHue sTUICHA 5 .
undposoi
Y U3y4YCHHUE €T0 25.10.2023
- nabopartopuu
CBOMCTB
Releon
Ankaauensl. byraguen-
pabota c
1,3 u MmeTunOyTagucH- AHTEpaKTUBHON
9 1,3. Ilonyuenue
’ v 08.11.2023 [OCKOM LeHTpa
CHHTETHYECKOT'O o .
O4Ka pocTta
Kay4yyKa U Pe3UHbI
ANIKMHEBI: COCTaB "
0COOEHHOCTH CTPOCHUS, paborta c
10 TOMOJIOTUYECKUH Ps/I. NHTEPaKTUBHOM
AneruneH — 15.11.2023 [OCKO LeHTpa
MPOCTEUILIHI "Touka pocTa"
MPEACTABUTENb ATKUHOB
11 Brruucnenus no pa6oTa c




YPABHEHUIO XUMHYECKOU

22.11.2023

WHTEPaAKTUBHOWM

peakunu [OCKOM LeHTpa
"Touka pocra"
ApeHsl: 6eH307 1 padora ¢ y
12 TOJIyoa. TOKCHYHOCTh MIHTEPAKTMBHOM
Y 29.11.2023 [OCKOM LeHTpa
aperon "Touka pocta"
I'enetmueckas CBI3b paboTa c
YIIIEBOIOPOAOB, WNHTEPaKTUBHOWM
13 o
MIPUHAJYISKAIINX K 06.12.2023 [OCKOW LIeHTpa
pas3uyYHbIM KiaccaMm "Touka pocTa"
[IpupoHbIE HCTOUYHHUKHN
YIIIEBOOPOAOB: paborta c
14 MPUPOIHBIN Ta3 U MHTEPaKTUBHOM
MONyTHBIE He(TAHbIE 13.12.2023 [LOCKOM LieHTpa
rasbl, He)Th U TIPOTYKTHI "Touka pocTa"
e€ nepepaboTKu
[IpupoaHbIE HCTOUHUKHU
YIJIE€BOIOPOJIOB: paborta c
15 MIPUPOJIHBIN ra3 u MHTEPaKTUBHOM
MONyTHBIE He(TAHbBIE 20.12.2023 [LOCKOM LieHTpa
ra3bl, He()Th ¥ MPOAYKTHI "Touka pocTa"
e€ mepepaboTKu
pabota c
16 [Tonyronosas NHTEPaKTUBHOM
KOHTpOJIbHAas paboTa 27.12.2023 [LOCKOM LieHTpa
"Touka pocta"
17 IIpenenbHble [udposas
OJIHOATOMHBIE CITUPTHI: 10.01.2024 nabopaTopus




MCTaHOJI U 3TaHOJI.

Releon ¢

Bopoponnas cBsizb JIaTYUKOM
BBICOKOH
TeMIepaTypbl
paboTa c
MHOroaroMHbI€ CIIUPTHI: N
18 UHTEPaKTUBHOU
STUJICHTTUKOIb U 3
17.01.2024 [OCKOW LIeHTpa
TJIUIEPUH j .
Touka pocra
@deHout: cTpoeHue paboTa ¢
MOJIEKYJIbI, (PU3UYECKUE MHTEPaKTMBHOM
19 . .
¥ XHMHAYECKHE CBOMCTBA, 24.01.2024 [AOCKOM LeHTpa
NPUMEHEHNUE "Touka pocra"
abota c
Anbaernaer: P <
WNHTEPaKTUBHOW
20 OpMaIbAETUI U
$op 31.01.2024 [OCKOM LeHTpa
aleTaibAerul. ALICTOH \ .
Touka pocra
OIHOOCHOBHEIE paborta c
21 NpeaebHbIe WHTEPaKTUBHOM
KapOOHOBBIC KHUCJIOTHI: 07.02.2024 [OCKOM LleHTpa
MypaBbHUHAs U YKCYCHAas "Touka pocTa"
Bbl6OpPOYHOE
[TpakTrueckas padora Ne obopyaoBsaHue
22 2. «CBoiicTBa pacTBopa undposoi
1154 pacTEop 14.02.2024
YKCYCHOM KHUCTIOTBI» nabopartopuu
Releon
CreapuHoBas u paboTa ¢
OJICMHOBAs KHCJIOThI, KaK NHTEPAKTUBHOW
23 .
MPEACTABUTENH BBICILIUX 21.02.2024 [OCKO LeHTpa

Kap6OHOBLIX KHUCJIOT

"Touka pocra"




Mbr1a Kak cOJIM BBICIINX

[udposas

nabopaTopus
24 KapOOHOBBIX KHCJIOT, HX
P ‘ 28.02.2024 Releon ¢
MOTOITIee JCHCTBUE
natyukoMm pH
CrnoxHnble 3(upbI Kak
paboTa c
MIPOU3BOTHBIE .
MHTEPAKTUBHOU
25 KapOOHOBBIX KUCIIOT. o
06.03.2024 [LOCKOI LieHTpa
I'maponus crnokHbIX " "
Touka pocra
a¢upoB
Kupsr: runponns, pabotac
26 MIPUMEHEHHE, MHTEPaKTUBHOM
OunosiornueckKasi pojb 13.03.2024 [OCKOM LLeHTpa
JKUPOB "Toyka pocra"
VrneBoasl: cocTas,
Kiaccudukanus. paboTa c
Baxwueitmme WNHTEPaKTMBHOM
27 .
MPEJICTaBUTEIH: 20.03.2024 [OCKOM LeHTpa
TJIF0K03a, PpyKTO3a, "Touka pocTa"
caxaposa
paboTa c
Kpaxman u nemonosa .
28 KaK IPHPOJHEIE MHTEPaKTUBHOM
03.04.2024 [OCKOM LeHTpa
MTOJIMMEPBI j .
TouKa pocTa
pabota c
29 I'omoBast KOHTpOJIbHAS MHTEPaKTUBHOM
pabota 10.04.2024 [OCKO LeHTpa
"Touka pocra"
30 AMWHBI: METHUJIAMUH U paborta c
aHWJINH 17.04.2024 NHTEPAKTUBHOW




[OCKOM UeHTpa
"Touka pocra"
AMHMHOKHCIOTEI KaK
aM(pOTepHBIC Hudposas
31 OpraHvyecKue 1 naboparopust
COEIMHEHNS, X 24.04.2024 Releon ¢
OuoornUecKoe natyukoM pH
3HadueHue. Ilentuant
paboTa c
benku xak npupoaHbIe .
32 BBICOKOMOJIEKYIISIPHBIE 1 MHTEPAKTUBHON
4 08.05.2024 [LOCKO LieHTpa
COEIMHEHUS ., .
Touka pocra
OCHOBHBIE TTOHATUS paboTac
XUMUH WHTEPaKTUBHOWM
33 1 .
BBICOKOMOJIEKYJISIPHBIX 15.05.2024 [LOCKOM LieHTpa
COEeqUHEHNN "Touka pocta"
OCHOBHBIE METOIEI
CUHTE3a pabota c
BBICOKOMOJICKYJISIPHBIX NHTEPaKTUBHOW
34 . 1 .
COCIUHCHHUH. 22.05.2024 [OCKOM LleHTpa
[lnacTmaccel, kKaydyku, "Touka pocta"
BOJIOKHA
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME




11 KVIACC

N KoanyecTBO 4acoB DJIeKTPOHHBbIE
°
Mara undposbie JonosHuTeIbHA
n/ Tema ypoka Bcer KoHTpoJibHBI IpakTuyecku
H3YYeHUs o0pa3zoBaTe/ibHbI s1 uHGopManus
n 0 e padoThl e padoThI
e pecypchl
. paboTa c
XUMHUYECKU 2JIEMEHT. o
MHTEPaKTUBHOU
ATOM. DNeKTpoHHAs 1 06.09.202 .
o 3 [OCKOM LeHTpa
KOH(HUTYpAITUs aTOMOB
M "Touka pocta"
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema pabotac
XUMHYECKHX AJIICMEHTOB MHTEePaKTUBHOM
1 13.09.202 b
. Y. Menneneena, ux 3 [OCKOM LLeHTpa
CBSI3b C COBPEMEHHOM "Toyka pocra"
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
XUMHUUYECKUX AJIEMEHTOB U
HUX COCOUHCHUH I10
paboTa c
rpyIIaM U MepuoiaM. .
MHTEePaKTUBHOM
3HadeHue 1 20.09.202 .
[LOCKOW LeHTpa
MEepUOIUYECKOTO 3aKOHA U 3 \ N
TouKa pocTa
CHUCTEMbI XUMHUYECKHUX
anemenToB /..
MeneneeBa B pa3BUTUU
HayKu
CrpoeHnue BeiecTna. 1 paborta c
XuMudeckas CBS3b, ¢ 27.09.202 NHTEPAKTUBHOW




BH/IbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBS3H.
Bonoponnas cBs3b

[OCKOM UeHTpa
"Touka pocra"

BanentHOCTSD.
DNEeKTPOOTPULIATEILHOCTh
paboTa c
. CTereHb OKHUCIICHHUS. .
MHTEPAKTUBHOU
BemecTBa 04.10.202 .
[LOCKOW LeHTpa
MOJICKYJISIPHOTO U 3 ., .
Touka pocra
HEMOJIEKYJIIPHOTO
CTPOCHHS
[Tonatne o gucnepcHBIX
paboTa c
cucremax. MIcTuHHEBIE U .
WNHTEPaKTUBHOW
KOJIJIOMJTHBIE PaCTBOPBI. 11.10.202 .
[AOCKOM LeHTpa
MaccoBas 10151 BelecTBa 3 j .
TouKa pocra
B pacTBOpE
Knaccuduxkanus n
HOMEHKJIaTypa
paboTa c
HEOPraHUYECKUX .
. NHTEPaKTUBHOW
COEIMHEHUM. 18.10.202 .
[AOCKOM LeHTpa
I'eneTnueckas cBsI3b 3 \ .
TouKka pocra
HEOpPraHWYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB
Knaccuduxkanus
XUMHUUYECKUX PEaKIUi B paboTa c
HEOPraHUYECKOH U NHTEPAKTUBHOW
P ) 25.10.202 :
OpraHUYEeCKON XUMHH. 3 [OCKOM LeHTpa

3aKkoH COXpaHCHU MACChI
BCIICCTB, 3aKOH

"Touka pocra"




COXpAaHEHUA U
MPEBPALLECHUS SHEPTUU
NP XUMHYECKUX

peaKIusx
paboTa c
CKopoCTh peakiuu. .
MHTEPaKTUBHOU
9 OGpaTHMBbIe PeaKIHH. 08.11.202 P
ZLOCKOM LieHTpa
XUMHUYECKOE PABHOBECHE 3 " "
Touka pocra
Hudposas
[IpakTnueckas padota Ne naboparopust
1. «BnusiHue pa3ImIHbIX Releon ¢
10 P 15.11.202
(hakTOpOB HA CKOPOCTH 3 JATIIKOM
XUMUYECKON PEAKLIUN» ONTHYECKOMN
MJIOTHOCTHU
DIIEKTPOJIUTUYECKAS
nuccormarnys. [lonsrue o
BOJIOPOJTHOM TOKa3aTese [udposas
H) pactBopa. Peakuun J1aboparopus
jp | (PH)pactsop 22.11.202 parop
HOHHOTO 0OOMEHa. 3 Releon ¢
lMunponus oprannyeckux natuyukoM pH
Y HEOPraHUYECKUX
BEIIECTB
OxuciuTenpHo-
pabota c
BOCCTaHOBUTEJIbHbBIE .
MHTEPaKTUBHOM
12 peakuuu. [lonstue 06 29.11.202 pv
[LOCKOW LieHTpa
ANIEKTPOJIN3E PACIUIABOB U 3 j .
. TouKa pocTa
pacTBOPOB cojiei
ITonyronosas pabotac
13 .
KOHTpOJIbHast paboTa 06.12.202 MHTEPaKTUBHO




[OCKOM LeHTpa
"Touka pocra"

Mertamisl, uX IOJIOKEHHE
B Ilepnoanueckou
CHCTEME XMMHYCCKHUX

anemeHToB []. 1. pabora c .
14 MenneneeBa u 13.12.202 ”HTEP?KTV'BHOM
OCOOCHHOCTH CTPOCHHUS 3 ff;:f: |_|,Oe;;|c'>'a
aromoB. O0mue b
(uznueckue cBoiicTBa
METaJIJIOB
paboTa c
CnnaBbl METAJIIOB. .
15 DNEKTPOXUMHUECKUN Psifl 20.12.202 MHT:;KT:::O:
HANPsHKECHUI METaIOB 3 f'::q ‘a : o CT:.).
XuMHYECKHE CBOMCTBA
. pabota ¢
Ba)XKHEHUIIINX METAJIJIOB .
16 (HATpWiA, KM, KAJIBIIHH, 27.12.202 MZZiE;KT:::O:
MarHui, aJJlOMUHHAN) U UX 3 fLTqua U'OCT;),
COEeqUHEHNN P
. paboTa ¢
XHUMHUYECKHE CBOMCTBA MHTEPAKTHBHOM
17 XpoMa, MEII U UX 10.01.202 [OCKOM LleHTpa
COSHHEHHI 4 "Touka pocta"
. pabota ¢
XHUMHUYECKHE CBOMCTBA .
18 IIMHKA, Kelle3a U UX 17.01.202 MZZEZ;KLI:::O:
COCMMHCHHUH 4 fl|Toqr<a pOCTaF')'
19 IIpakTtuyeckas pabora Ne BbIbopoyHOe




2. "Pemenune 24.01.202 obopyaoBaHue
AKCIIEPUMEHTATBLHBIX 4 umdposoi
3a7a4 110 TEME nabopatopum
«MeTamis" Releon
Hemerannsl, ux
MTOJIOKCHHE B
I1 7, paboTa c
EPHUOINIECKON CUCTEME .
MHTEPaKTUBHOU
20 XUMHYECKUX DJIEMEHTOB 31.01.202 pu
[LOCKOW LieHTpa
. N. MenneneeBa u 4 "Touxa pocra”
0COOEHHOCTH CTPOEHHUS
aTOMOB
®du3nYECKUe CBOMCTBA
paboTa c
HEMETAIUIOB. AJIIOTpONUs .
MHTEPaKTUBHOM
21 HEMETAJIJIOB (Ha MpuMepe 07.02.202 .
[LOCKOM LieHTpa
KHCJIOPOJIa, CEPHI, 4 "Touxa pocra"
dbocdopa u yrieponaa)
. pabota ¢
XuMHYECKHE CBOMCTBA .
MHTEPaKTUBHOM
22 rajioreHoOB, CEPhI U UX 14.02.202 .
. ZLOCKOM LieHTpa
COCTMHEHU N 4 "Touxa pocra"
. pabota ¢
XUMHYECKUE CBONCTBA .
MHTEPaKTUBHOM
23 aszora, hocodpa u ux 21.02.202 .
. [LOCKOM LieHTpa
COEIMHEHUIT 4 "Touka pocra"
. pabota c
XUMHYECKUE CBOMCTBA o
MHTEPaKTUBHOM
24 yIJepoAa, KpEMHUS U UX 28.02.202 .
. [LOCKOM LieHTpa
COCJTMHECHU I 4 "Touxa pocra"
25 [IpumeHeHne BaKHEHIINX paborta c




HEMCTAJIJIOB U UX
COEIMHEHUI

06.03.202
4

WHTEPaAKTUBHOWM
[OCKOM UeHTpa
"Touka pocra"

O06o0011IEHNE U
CUCTEMAaTHU3alUs 3HAHNHI

o teme «Hemeramisy. paborta c
Boraucnenus mo MHTEPaKTUBHOM
26 13.03.202 .
YpaBHEHUSAM XUMHUYECKHUX 4 [LOCKOW LeHTpa
peakuuii u "Toyka pocra"
TEPMOXUMHUYECKUE
pacd€Thl
[IpakTnueckas padora Ne BblIbOpOYHOE
3. «Pemenue obopyaosaHue
27 AKCIIEPUMEHTAIIbHBIX 20.03.202 undposoi
3aJ1a4d 110 TeMe 4 nabopaTopum
"Hemeranmsr"» Releon
paboTa c
l'ogoBast KOHTpOJIBLHAS MHTEePaKTUBHOM
28 P 03.04.202 :
pabota 4 [OCKOI LleHTpa
"Touka pocra"
Heopranuueckue u paborta c
OPraHUYeCKUE KUCIOTHI. MHTEePaKTUBHOM
29 p 10.04.202 :
Heopranuueckue u 4 [LOCKOW LeHTpa
OpPraHuYeCKUEe OCHOBAHUS "Touka pocTa"
AMmdoTtepHbIe
pabota c
HEOPraHUYEeCKHe U .
MHTEePaKTUBHOM
30 OpraHMYECKHe 17.04.202 .
[LOCKOW LeHTpa
COCJTMHEHMUSI. 4

I'eneTnueckas CBA3b

"Touka pocra"




HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB
Pons xumMun B
obecrieueHnu paboTa ¢
SKOJIOTHYECKOM, NHTEPaKTUBHOM
31 > 1 24.04.202 pa
SHEPTreTUUECKOU U 4 [OCKOW LIeHTpa
MMUIEBOI OE30MaCHOCTH, "Touka pocra"
Pa3BUTHH MEUIIHHBI
[IpencraBnenus 06 oOmUX
paboTa c
HAyYHBIX TIPUHIIATIAX .
MHTEPaKTUBHOM
32 MTPOMBIIIIJICHHOTO 1 08.05.202 pu
. [LOCKOW LeHTpa
MOJTy4eHUST BAKHEUIIINX 4 ., .
Touka pocra
BEIIECTB
paboTa c
YenoBek B MUPE BEIIIECTB WNHTEPaKTUBHOW
33 P 1 15.05.202 ba
Y MaTepuajoB 4 [LOCKOW LeHTpa
"Touka pocra"
pabota c
XUMHUS U 3I0pOBbE NHTEPaKTUBHOM
34 P 1 22.05.202 ba
YyeaoBeKa 4 [LOCKOW LeHTpa
"Touka pocra"
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME




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

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»
» Xumus, 11 xnacc/ Pynszutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO

«M3parenscTBO «IIpocBenieHne

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA
udposoe o6opynosanue LlenTpa «Touka pocrax.

MGTO,ZII/I‘IGCKI/IG PCKOMCHOAIINH IICAArory HGHTpa «Touka pocTa».

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET



