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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEJIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIO)keHU «CTpaTerun pas3BuTUs BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt cTpaTteruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHs O00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
colepKaHMsl, pPe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3alluy, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe oOpazoBaHUE
oOydJaromuxcs Ha YpOBHE CpeHero obIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COIEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCHeUn(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TakXke C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopaszoBanus B Poccuiickoit denepanum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (POopMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W >KM3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHass XHMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJIC€HA Ha pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
OSHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbI 3J0OPOBBSI.

B coorBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHH) U
oprann4yeckor xumuur. @opMupoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuajga u oOyClIOBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U DIIEKTPOHHBIX
NpelCTaBleHu O CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTrO 00IIEero 0Opa30BaHMs MEpPBOHAYAILHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLINH.

[log HOBBIM yrjioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO 0OIEero oOpa3oBaHUs
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUYECKUX IMO3UIIUH,



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

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUSA, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U MPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OpPYTMMHU HayKaMH, PACKpbIBAIOT €€ pOJib B II03HABATEIBHOW U MPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOpPYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH HH(POPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHEHMS] 3HAaHWM, PEIICHUS WHTEIUICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 11ei1oM copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypOBHS  W3Y4Y€HUS  OPHUECHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4YarOIIUXCS MUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHHMS
¢unocopckux uuel, TakMX Kak: MaTepUallbHOE €IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUN MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS M COLMAIM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs MpoOjieM, TMOWCKa, aHauu3a W
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
00pa3oBaHUs, TaK M HA YPOBHE CPEIHETO OOIIEro oOpa3oBaHus, MPH ONPEICICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU ILeJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAyKM KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTU YeJOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOHU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/1ay U3ydeHuUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHud  XMMUM B OoJblied  cTemeHH OTHAETCs  MpEeANoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJICIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS MX B PEAbHON JKU3HU
IUTSl PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1OpW U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE 1IETH U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOYyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[MI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAUYEHUE MJISI Pa3IUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHUW JJI NPUHATHAS TPAMOTHBIX pCEHICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

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

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XUMUH, HA 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omonorus, u3oMepusi. XHUMHUYECKas CBsA3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

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

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HaXO0XKAEHUE B NPHUPOJEC, NOJIYYEHHE U
IPUMEHEHHE.

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

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MpOCTEMIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3HMYECKHE U
XUMUYECKHE CBOICTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTAIUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOIYYEHHE U NpPUMEHEHHe. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YrieBOAOPOAOB. IIpUpomHbIi ra3 WU IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB pEeaKivu).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoIOpoIHbBIE CBA3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE cnupThl). JleiicTBHE Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

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

Anpneruasl U kemowvl. Dopmanpaerui, aneTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), ToJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
c10xHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemrnonosa kak npupoassie noauMepbsl. CTpoeHHE Kpaxmania U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(OTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HAYEHUE aMUHOKHCIOT. [lenTubl.

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

OKCHEpUMEHTAJIHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBpALCHMI:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUHN, CPEIHAS MOJIECKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpPUMEHTAJIBHBIE METO/Abl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.



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

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHepasnbl, TOPHbIE TOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
peCypCehl.

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

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeleNieHUsl 3JIEKTPOHOB IO opOUTaiIsiM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx anemMeHTtoB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJSIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 1071 BEILIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XUMHHM. 3aKOH COXpPAHEHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHctpanusa tabnui «llepuoandeckas cucrema xumuueckux siaementos . U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETBI, PAaCU€Thl C HCMOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

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

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



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

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, allfOMUHUN, [IUHK, XPOM, KEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHHUIA:
U3y4YeHUEe KOJIIEKIMU «MeTamibl U CIUIaBbl», O0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWEe M OINUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTMYECKON, SHEPreTUYCCKON M THUILEeBOM
0€30MacCHOCTH, Pa3BUTUU MeAUIMHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIJICHHOTO
MOJYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya00peHusl.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MAaCHOI0 MCIIOIL30BAHUS ITPENapaToB OBITOBOM XUMHUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHn4YecKkor XxuMuu B 11 Kiracce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (DakT, THIore3a, 3aKoH,
TEOpHs, aHaJlW3, CHUHTe3, KiaccuduKaius, IEepUOJIUIYHOCTh, HaOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.



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

buonorusi: kineTka, opraHu3Mm, DJKocHcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaAMeTHhIM). HaydHO-MeToauyeckoil OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

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

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

JIn4HOCTHBIE pe3yJIbTaThl OCBOECHHUS MpeaMeTra «XHUMUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1a4, BBHIMOJHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W IMI03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHaau3e MHQpOpMAIMU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3ITUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoIeHnsT TpaBmwiI 0e30MmacHOro oOpaleHusi C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHMMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHUS:

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAILHOM HAMPaBJIECHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



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

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

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

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€J€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOOTIONb30BAHNUS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

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

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpEeACTaBICHUS 00 OKPYKAIOIEM MHUpE KaK O €IUHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXHOM poOJIU B
CO37aHNM HOBOMW 0a3bl MaTepUATBLHOW KYJIbTYPHI, PEIICHUH TI00aIbHBIX IPOOIEeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOW JKHM3HU KaXKIOTO HWICHA
00111eCTBa;

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



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHU, YMEHUS JesIaTh 00OCHOBAaHHbIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LENbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIBbCKON NEATEIIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cdepax MpodhecCuoHATbHOU
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3ybTaThl OCBOCHUS Y4eOHOTo Tpeamera «XuMUs» Ha
YPOBHE CPeIHETO 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE TS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPaXKarolne
IIEJJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa U CHeIU(PUKY METOJI0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUs, SIBIICHUE,
poliecc, CUCcTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIEAOBaHNE, HAOIOICHHE, U3MEPEHHE, DKCIICPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE Y4UeOHBbIC NeHCTBUS (IMO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecreunBaIoIIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXCS;

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHUBEpCAIbHBIC Y4COHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMAJILHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JNICUCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMO3HABATEJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

OmpeAessaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C IMOCTABICHHBIMU IEIISIMU;

HCTOJIb30BaTh MPHU OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMMOHATHM M YCTAHABIWMBATH WX B3aWMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUecKkas QopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0OB HAYYHOrO MO3HAHUSA BEUIECTB M XUMHUYECKHX
pEeaKLHnii;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI Jisi (DOPMUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ylbTaT, (OPMYITUPOBATH
000011IeHNsT ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOSKTHOMU
JESITEBbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
[IOMCKY METOJOB pPELICHUS NPAKTUYECKUX 3a1ay, MPUMEHEHUIO Pa3JIM4YHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPaBOYHBbIE MOCOOUS,
pecypcel MHTEepHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUAOB U (HOPM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



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

MpuoOpeTaTh OMbBIT HCHOJb30BAaHUS HH(OOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpEICTBAa Mpu padore cC
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJjajieHNe YHUBEPCAJTbHBIMH KOMMYHHKATUBHBIMHU J1€/iCTBUSIMMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJI COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEIEHHBIX HUCCIIENOBAHUNA MYTEM COTJIACOBAHUS TO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBaTh MpejaracMblii  aJI'OPUTM JIEUCTBUN TIPHU
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a
1 CaMOOILICHKH.

IHNPEAMETHBIE 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 (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMHM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (YyHKIMOHAIbHAs TpyImia,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
opranuueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS 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€30MacCHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
IPAKTUUECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHNYeCKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
W3rOTaBIMBATh MOJEIN MOJEKYJl OPTaHMYECKUX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOMAbl, KHUCIOPOI U a30TCOoJeprKalue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EHON, (OopMaIbAETH, aleTalbIeTHI, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIUH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI 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,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEPUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCyCHasi KHCJIOTHI, TJIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJOPOTHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

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

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOII0JIeHue, U3MEpPEHNe, SKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaKXKe IpaBUjia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAIEHUs OPraHUYECKUX BEIIECTB IPU HArPEBAHUU, MTOIYYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OEIKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBaHHWEM, TWPEICTABISATH PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OpMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUSI HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

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

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

dbopmyi.
11 KJJACC

[IpenmerHble pe3ynabTaThl OCBOCHHS Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTHYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIIéTKa,
TANBl ~ XMMUYECKUX  PEAKIMHA, PacTBOP, DJIECKTPOJUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPAILCHUS dHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOJIb30BAHWN BAKHEHIITUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAaHUN HEOPTAHUYECKHUX BEILIECTB U UX IIPEBPALICHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHblid ra3, YrJIEKUCIbIA ra3, aMMHaK, TaméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasi, MOHHAs, METaJUIMYECKasi, BOJAOPOJHAS) B COCTUHEHUSAX, THUI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUM;

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

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnaeneeBa U 1EMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, vCnonb3ysd MHOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaThb (ONMUCHIBATh)  OOIIUE
XUMUYECKME CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DULIMPOBATH XMMHUYECKUE PEAKIMH 10
pa3IuMYHBIM NpPHU3HAKAM (YUCIIYy M COCTaBy pEarupyrouluX BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJIATh YPaBHEHMS PEAKIHUN pa3iMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOIO OOMEHa, YUUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAQYECTBCHHBIA COCTAB PAa3JIMYHBIX HEOPraHUYECKMX BELIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI  pPAaCKphIBATh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX pPEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBILUICHHOIO MOJYYEHUsS CEPHOM KHUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUM 00 OONIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C HCIIOIb30BAaHUEM
MOHSTUSL «MaccoBasi J0JIA BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHWM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BElIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOro 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHECHHS MACCHI
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHUN COOJTIOATh MTpaBUJIa MOJIH30BAHUS XUMHUYECKOU
MOCyJIol W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKkKe IpaBuia OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHUU C WHCTPYKIIMSIMH IO BBHITIOJIHCHHUIO JIaOOPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOopMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATH M BBHIMOJHIATH XUMHUUYECKHUU
AKCIIEPUMEHT (pa3yIoKEHUE MEPOKCHUIA BOJOPOAA B IMPUCYTCTBHUU KaTalM3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEHIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHJMKATOpa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIINH,
peakImu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamne» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
0€301acHOCTH TIPU OOpaIlleHUH ¢ BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YpPaBHEHHH COOTBETCTBYIONIUX PEAKIMA W (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
nHpOpMaNMIo, IOJy4aeMyl0 H3 pa3HbIX MCTOYHHUKOB (CpPEICTBA MacCCOBOM
KOMMYHUKauu, UHTEpHET U IpyTHXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsl M OKpPYXaloLIeld MPUPOIHON Cpelbl, 0CO3HABaTh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIS 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

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

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

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




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

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

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3Y4YeHH s o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
. N OTKpPBITBIHN KOJUTIEIIK:
[Ipeamet opranuveckoit XumMmum, eé
1 1 XUMUS
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE 07.09.2023 .
http://college.ru/himiya/
Teopust cTpOEHUS OPraHUYECKUX OTKpBITHIN KOJUTEDK:
2 coenqnuennii A. M. byrneposa, eé 1 XuMus
g YITIEpoBa, 14.09.2023 o
OCHOBHBIC TTOJIOKECHUS http://college.ru/himiya/
[IpencraBnenue o KIaccupuKaum .
OTKPBITBIN KOJUICIK:
oprann4eckux BemectB. Homenknarypa
3 1 Xumusa
(cuctemaruyeckas) U TPUBHAJIbHBIE 21.09.2023 .
http://college.ru/himiya/
Ha3BaHUs OPTraHUYECKUX BEIIECTB
OTKpPBITBIN KOJIIEIK:
AJIKaHBI: COCTaB U CTPOCHHUE, p 4
4 . 1 Xumus
TOMOJIOTUYECKHAM PSIT 28.09.2023 L.
http://college.ru/himiya/
. OTKpPBITHIN KOJUICIK:
MertaH u 3TaH — OpocTeuIme
5 1 XuMus
MpEJICTABUTEIN aJIKAaHOB 05.10.2023 o
http://college.ru/himiva/
OTKpPBITHIN KOJUICIK:
6 AJKeHBI: COCTaB U CTPOEHHE, CBOIICTBA 1 XuMus
p ’ 12.10.2023 .
http://college.ru/himiva/
. OTKpBITHIN KOJUIEIK:
DTUJIEH U IPONUIIEH — MPOCTEHIINe
7 1 XuMus
MPEICTaBUTENM aJTKEHOB 19.10.2023

http://college.ru/himiya/




[Ipaktuyeckas padora Ne 1. «I[lomyuenue

OTKpBITBIHN KOJUIEIIK:

8 . Xumust
STHJIEHA U U3yYEHHE €r0 CBONCTBY 26.10.2023 .
http://college.ru/himiya/
Anxaauensl. byraguen-1,3 u OTKpPBITHIN KOJUIEIIK:
9 MmeTmiOyranuen-1,3. [Tomyaenue Xumus
T i 02.11.2023 .
CHHTETHYECKOTO KaydyKa U PE3UHBI http://college.ru/himiya/
AJIKUHBI: COCTaB M1 0COOEHHOCTH .
. OTKpPBITBIN KOJUIEIIK:
10 CTPOEHMSI, TOMOJIOTUYECKHUM PSI. N
AueruiieH — npocTermumit 09.11.2023 .
http://college.ru/himiya/
MPEeACTaBUTEh ATKUHOB
OTKPBITBIN KOJUIEIK:
Brruucnenus mo ypaBHEHHUIO
11 . XUMUs
XMUMHUYECKOHN peakiuu 16.11.2023 .
http://college.ru/himiya/
OTKpBITHIN KOJUTEIK:
12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD X P g
UMHS
apeHoB 23.11.2023 o
http://college.ru/himiya/
OTKPBITBHIN KOJUISIK:
I'eneTnyeckas cBsI3b yriaeBoaOpPOIOB,
13 MIPUHAUISKAIIUX K Pa3IMYHbIM KJIaccam 30.11.2023 X
PrHai P o http://college.ru/himiya/
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB: .
. OTKpBITHIN KOJUIEIK:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHbIE
14 rasbl, HeTh U TIPOIYKTHI € 07.12.2023 KHMIA
’ POYK o http://college.ru/himiya/
nepepaboTKu
[IpupoaHbIE ICTOUYHUKH YTJIEBOIOPOIOB: .
. OTKpBITHIN KOJUIEIK:
MIPUPOIHBIN ra3 U NOMYTHBIE HEPTIHBIC
15 rasbl, HeTh ¥ MPOTYKTHI €€ 14.12.2023 AHMIS
’ POIYK o http://college.ru/himiya/
nepepaboTKu
16 KonTtponsHas pabota no pasaeny OTKpBITHIN KOJUIEK:
«YTI1€BOA0POABD) 21.12.2023 | Xumus




http://college.ru/himiya/

Hpe,[[eJH)HI)Ie OJHOATOMHBIC CIIMPTHI:

OTKpBITBIN KOJUIEIIK:

17 Xumus
METaHOJ U 3TaHoJI. BogopoaHas cBs3b 28.12.2023 .
HOPOA http://college.ru/himiya/
OTKpPBITBIN KOJUIEIIK:
MHoOroaroMHbI€ CHUPTHI: ATUICHTITUKOIb
18 11.01.2024 | i
Y TJIMIIEPUH .01. .
Hep http://college.ru/himiya/
@DeHOJI: CTPOEHUE MOJIEKYIIBI, OTKpPBITBIN KOJUIEIIK:
19 (uznyeckrue 1 XMuMHUYECKHE CBONCTBA, 18.01.2004 Xumust
NPUMEHEHUE T http://college.ru/himiya/
OTKpPBITBIN KOJUIEIIK:
Anpaerunsl: GopManbaeTUI U p a
20 A 25.01.2024 | M
areTanbaAeTu. AIIETOH .01. .
t Act A http://college.ru/himiya/
OIHOOCHOBHBIE MPEEIbHBIE OTKPBITBHIN KOJUICIK:
21 KapOOHOBBIC KUCJIOTHI: MypaBbHHAS U 01.02.2004 Xumust
yKCyCHast o http://college.ru/himiya/
N OTKPBITBHIN KOJUICIK:
[Ipaktrueckast padota Ne 2. «CBoiicTBa P g
22 A KACIIOTBI» 08.02.2024 Xumis
acTBOpa YKCYCHOM K .02. .
P pa yrey http://college.ru/himiya/
CreapuHOBas U 0JIEMHOBAsI KUCIOTHI, KaKk OTKpBITHIN KOJUIEIK:
23 MPEACTABUTEM BBICIINX KapOOHOBBIX 15.02.2004 Xumus
KUCJIOT o http://college.ru/himiva/
OTKpPBITHIN KOJUICIK:
MpL1a Kak COJIM BBICIIUX KapOOHOBBIX
24 i 22.02.2024 | oM
KHCJIOT, UX MOIOILIEE IEHCTBUE .02. .
’ tee A http://college.ru/himiva/
CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE OTKpBITHIN KOJUTEK:
25 KapOOHOBBIX KUCIOT. [ uaponus 29.02.2004 Xumust
CJIOKHBIX 3(hUPOB o http://college.ru/himiya/
26 Kupsl: runponns, npuMeHeHue, OTKpBITHIN KOJUIEK:




OHMOJIOTHYeCKast POJIb KUPOB 07.03.2024 | Xumus
http://college.ru/himiya/
VYTaeBobl: coCTaB, Kiaccu(uKaIus. OTKpPBITBIN KOJUIEIIK:
7 : 1
27 Baxwueline npeicTaBuTeNn: IiI0K03a, 14.03.2024 Xumus o
¢bpykTO3a, caxapo3a http://college.ru/himiya/
OTKpPBITBIN KOJUIEIIK:
Kpaxman u nemitono3a Kak NpupogHbIe
28 1 1.03.2024 Xumus
Bl .03.
fomMep http://college.ru/himiya/
KonTponsHas pabota no paszaeny OTKpPBITBIN KOJUIEIIK:
1
29 «Kucnmopoacoaepxaiiyue OpraHn4ecKue 04.04.2004 Xumust o
COCIUHCHUS http://college.ru/himiya/
OTKPBITBIN KOJUIEIK:
: 1
30 AMUHEBI: METHJIAaMUH U aHUJIUH 11.04.2004 Xumusa o
http://college.ru/himiya/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE OTKPBITBHIN KOJUISIK:
1
31 OPraHN4YeCcKUe COCANHEHHUS, UX 18.04.2004 Xumust o
onosornyeckoe 3HaueHue. Ilenrumsl http://college.ru/himiya/
OTKPBITBHIN KOJUICIK:
benku xak nmpupoiHbie
32 BBICOKOMOJIEKYIISIPHBIE COETUHEHHUS ! 25.04.2024 Xt
YIP A i http://college.ru/himiya/
OTKpPBITHIN KOJUICIK:
OCHOBHBIE TIOHITHUSA XUMHH
33 BBICOKOMOJIEKYIISIPHBIX COEINHEHUN ! 16.05.2024 Kumis
yp 4 T http://college.ru/himiva/
OCHOBHBIE METOABI CHHTE3A OTKpPBITHIN KOJUICIK:
7. 1
34 BBICOKOMOJIEKYJISIPHBIX COCMHEHUN 73.05.2024 XuMus o
[InmacTmaccel, KaydyKd, BOJIOKHA http://college.ru/himiya/
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3YyYeHH s o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
. OTKPBITHIN KOJUTEHK:
XUMHYECKUH DIIEMEHT. ATOM. p g
1 1 Xumusa
DneKTpoHHass KOHPUTypaIusi aTOMOB 07.09.2023 .
http://college.ru/himiya/
[Tepuonnueckuii 3akoH u [lepuoanyeckas .
OTKPBITBIN KOJUIEIK:
crucTeMa XuMHU4Yeckux 3jeMeHToB /. U.
2 . 1 Xumusa
MeneneeBa, uX CBSI3b C COBPEMEHHOMN 14.09.2023 .
. http://college.ru/himiya/
TEOPHUE CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COSTMHEHUH .
OTKPBITBHIN KOJUISIK:
10 TPYIIaM U NepuojaM. 3HaYEHUE
3 1 Xumusa
TIEPUOINUECKOTO 3aKOHA U CHCTEMBI 21.09.2023 L.
http://college.ru/himiya/
xuMudeckux saementoB .M. Menaeneena
B Pa3BUTUHU HAYKH
Crpoenue BelecTBa. XUMHYECKas CBA3b, OTKpBITBIA KOJUICIK:
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 78.09.2023 Xumus
KOBAJICHTHOM CBsI3U. BoopoiHast CBSI3b o http://college.ru/himiya/
BanenTHOCTh. DJIEKTPOOTPUIIATEILHOCTD. .
OTKpBITHIA KOJUICIIK:
Crenenn okucienus. Bemecrsa
5 1 XuMus
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO 05.10.2023 o
http://college.ru/himiva/
CTPOEHHUS
[lonaTHe 0 AUCIEPCHBIX CUCTEMaX. OTKpBITHIN KOJUIEK:
6 HcTuHHBIE U KOJUIOUIHEIE PACTBOPEI. 1 XuMus
pacTBop 12.10.2023

MaccoBas 1015 BelllecTBa B pacTBOpC

http://college.ru/himiya/




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTMHEHUM.

OTKpBITBIN KOJUIEIIK:

7 Xumus
I'enernyeckas cBsI3b HEOPraHUYECKUX 19.10.2023 .
http://college.ru/himiya/
BEILIECTB, PA3JINYHBIX KJIACCOB
Krnaccudukarus XuMHYECKUX pEeaKIui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU. OTKpPBITBIN KOJUIEIIK:
8 3aKkoH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH 26.10.2023 Xumust
COXpaHEHUd U IIPEBPAIEHNs DHEPIUU IIpU o http://college.ru/himiya/
XUMHUYECKUX PEAKITUIX
OTKPBITBIN KOJUIEIK:
Ckopoctb peakiui. OOpaTrMble peakiuu.
9 Xumust
XHWMHYECKOE paBHOBECUE 09.11.2023 .
http://college.ru/himiya/
[Ipaktuueckas padota Ne 1. «Bnusiaue OTKPBITBIN KOJUIEIK:
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH Xumus
P (airop P 16.11.2023 .
XUMHUYECKOU PEaAKLIUNY http://college.ru/himiya/
DNEKTPONUTHYECKAs JUCCOLMALIMS.
[Tonsatue o Bogopoanom nokasareine (pH) OTKPBITBHIN KOJUISIK:
11 pactBopa. Peakunu nonHoro oOMeHa. 23.11.2003 Xumus
I'uapoar3 OpraHuueCcKuX U o http://college.ru/himiya/
HEOPraHMYECKHUX BEILECTB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC OTKpBITHIN KOJUIEIK:
12 eakiuu. [lonarue o0 anekTponuse Xumus
P Pe 30.11.2023 .
pacruiaBoB U pacTBOPOB COJIEU http://college.ru/himiya/
OTKpPBITHIN KOJUICIK:
KonTtponpHas pabota no pasaeny
13 Xumus
«TeopeTndyeckue OCHOBBI XUMUN» 07.12.2023 .
http://college.ru/himiva/
Mertanibl, uX MOJOKEHUE B OTKpBITHIN KOJUIEIK:
14 [Iepronnueckoy cucreMe XUMUYECKUX Xumus
P 14.12.2023

anemenToB /. 1. MenaeneeBa u

http://college.ru/himiya/




O0COOCHHOCTH CTpOCHHUS aToMOB. O01IHe
(bu3nUecKrue CBOWCTBA METAJIJIOB

CrinaBbl METAUIOB. DJIEKTPOXUMUYECKUI

OTKpPBITHIN KOJUIEIIK:

15 N Xumus
PsA HAIPSKEHUN METalIoB 21.12.2023 .
http://college.ru/himiya/
XHWMHUYECKUE CBOMCTBA BAJKHEHUILINX OTKpPBITHIN KOJUIEIIK:
16 MeTaIOB (HaTpUil, KaJIui, KalbIni Xumusa
! (Hatp g ; > 28.12.2023 .
MarHuii, aJlOMUHUI) U UX COETMHEHUN http://college.ru/himiya/
. OTKpPBITBIN KOJUIEIIK:
XUMHUYECKHE CBOMCTBA XpOMa, MEIN M MX
17 . XuMus
COEIMHEHUN 11.01.2024 o
http://college.ru/himiya/
o OTKpBITHIN KOJUTEDK:
XuMHdecKre CBOMCTBA IMHKA, JKejle3a U
18 . Xumusa
WX COeOIUHECHUU 18.01.2024 o
http://college.ru/himiya/
[Tpaktrueckas padota Ne 2. "Pemenue OTKPBITBHIN KOJUISIK:
19 SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME XuMmus
prMeH! 25.01.2024 .
«MeTaisn) http://college.ru/himiya/
Hemerannel, UX mojaoxkeHue B .
B OTKPBITBHIN KOJUICIK:
20 [Tepuoanueckoit cucreMe XMMUYECKUX X
MU
anemenToB [l. . Menneneea u 01.02.2024 o
http://college.ru/himiya/
0COOEHHOCTH CTPOCHHUS aTOMOB
dusnueckue cBOUCTBa HEMETAIIOB. OTKpPBITHIN KOJUICIK:
21 AnnoTponus HEMeTaII0B (Ha IpUMepPe XuMus
P (1a npHmep 08.02.2024 o
KHCTIopoa, cepsbl, pocdopa u yriepoa) http://college.ru/himiya/
. OTKpPBITHIN KOJUICIK:
XUMHYECKUE CBOMCTBA TAJIOI'EHOB, CEPBI U
22 . XuMus
HUX COeIUHEHUN 15.02.2024 o
http://college.ru/himiya/
7 XUMHYEeCKUE CBOMCTBA a30Ta, (hocodpa u OTKpBITHIN KOJUIEK:
HUX COeIUHEHUI 22.02.2024 | Xumuns




http://college.ru/himiya/

XUMHUYECKUE CBOMCTBA yriepoja,

OTKpBITBIN KOJUIEIIK:

24 . Xumus
KPEMHHUS U UX COEIMHEHUI 29.02.2024 .
http://college.ru/himiya/
. OTKPBITHIN KOJUIEIHK:
)5 [IpuMeHeHne BaXXHEUIIIUX HEMETAIIOB U X
. MU
UX COEINHEHUN 01.03.2024 o
http://college.ru/himiya/
O0o001eHNe U cucTeMaTU3alus 3HaHUH 110 .
OTKPBITHIN KOJUTEHK:
Teme «HemeTrannel». Beranciaenus mo
26 . Xumus
YpaBHEHUSM XUMHYECKHUX pEeaKlUi 1 07.03.2024 .
. http://college.ru/himiya/
TEPMOXUMHYECKHE PACUETHI
[IpakTnueckas padota Ne 3. «Pemienue OTKpBITHIN KOJUTEDK:
27 IKCIIEPUMEHTAJILHBIX 33/1a4 110 TEME XUMUs
° P ) 14.03.2024 .
Hemetamnsr"» http://college.ru/himiya/
OTKpPBITBHIN KOJUICIK:
)3 KonTtponbHas paboTa mo temMam <
MU
«Metamael» 1 «HeMeTaiey 21.03.2024 o
http://college.ru/himiya/
Heopranuueckue u opraHuyeckue OTKpPBITHIN KOJUICIK:
29 KHCIOTEL. Heopranmueckne u XuMus
P 04.04.2024 o
OpPraHUYeCKUEe OCHOBAHUS http://college.ru/himiya/
AMdoTepHbIe HEOpraHUYECKUE U .
OTKpPBITHIN KOJUICIK:
Oopranu4eckue coeanHeHus. [ eneTndeckas
30 XuMus
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX 11.04.2024 o
http://college.ru/himiva/
BEIIECTB
Posb xuMuu B o0ecrieueHnu .
. N OTKpBITHIN KOJUTEK:
9KOJIOTUYECKOU, JHEPreTUYECKON U
31 . Xumus
MUIIEBOM 0€30TaCHOCTH, PA3BUTHHU 18.04.2024 o
http://college.ru/himiya/
MEIULIUHEI
32 [IpencraBnenust 00 OOMKUX HAYIHBIX OTKpBITHIN KOJUIEIK:




MPUHIUIIAX TPOMBIILIEHHOTO TOJIYYEHUS
BaKHEHUINX BEIIECTB

25.04.2024

XUMUS
http://college.ru/himiya/

OTKpPBITHIN KOJUIEIIK:

33 UYenoBek B MUpE BEUIECTB U MAaTEPHAIIOB 1 16.05.2004 Xumus o
http://college.ru/himiya/
OTKpPBITBIN KOJUIEIIK:
34 XHMHMS U 310pOBbE YEIIOBEKA 1 73.05.2004 Xumust o
http://college.ru/himiya/
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 knacc/ 'abpuensu O.C., Octpoymos WU.T'., CnankoB C.A., AKIMOHEPHOE O0IIECTBO
«M3narenscTBO «IIpocBemienune
» Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnankor C.A., AKIIMOHEPHOE OOIECTBO

«M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPHAJIBI 1JIA YUUTEJIA

Koutponsusie u [Iposepounsie Padotsr mo Xumrm 10-11 Kmacest I'apa 3yesa 2001

I'a6puemnsn, O. C. Xumus 10-11 xmacc. ba3oBslit ypoBeHs. MeToamaeckoe mocodne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

OTkpeITHIN KOMTemk: Xumus http://college.ru/himiya/
XuMHuS IS BCEX : HIUTIOCTPUPOBAHHBIC MaTePHATBI TI0 O0IIEH, OPraHMIECKON M HEOPTaHHIECKOM
xumun http://school-sector.relarn.ru/nsm/

Bupryanpras Xumuueckas [lkona http://him-school.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 30689502469723006997941 295299600081 3774887227291
Brnageney MunuHyesa ManwHa HWkonaeeHa
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