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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerun pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIETICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O00YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yabTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3alluu, SIBISICTCS. HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o0Opa3oBaHHUE
o0ydJaromuxcs Ha YpOBHE CpPEHEr0 0O0IIero oOpa3oBaHMS CpPECTBAMH Y4eOHOTO
npeaMera «XuMUs», COJAEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCHeun(PUKH HayKd XUMHM, €€ 3HAYCHUS B
MO3HAHUM TPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMx 1enell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aMUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOmMMM UEISIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCIEIIHOTO BKJIIYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJICpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIMX MOHATHN, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW HA  OMpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npencTaBieHnit o0 cTpoeHuu BemecTB. CBelmeHus 00 H3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall U (AKTOJOTHUECKHE CBEJCHHUS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias m HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBISETCSI BO3MOKHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTMUECKUX MO3UIUMI,



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

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH M
3aKOHOMEPHOCTAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMH HAayKaMmH, PAacKpbIBalOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pELUICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4aroOlMXCs MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUH IYyTEM OSKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXAYy HOBBIMH (AaKTaMU U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM ¥ MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS H  COLMAIHA3ALUU
oOydJaromuxcsd NPUHITHIE MPOTPAMMOM MO XUMHUU TMOJAXOJbI K OIPEIACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JEUCTBUM, HMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3MYHBIX BUJOB JESATENIBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku nHGOpMAITIH, HEOOXOIUMBIX JIJII MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HUCCIIEN0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOIIEro o0pa3oBaHUs, IPU OMPEIEICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENBHOCTH YeJIOBEKa M KaK OJAHOr0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUW Kak  BaxHeHien
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIUX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkaresibHas XapaKTepUCTHKA LIEJEH U 3a/lay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XUMUM B OOJbIIeH  cTermeHW OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1pU U3yYeHUH HpeaMmeTa «XHUMHS» JTOMUHHPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis Pa3JIUYHbIX BHUIOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMbITa JACSTENBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMH NOTPEOHOCTSIMU, UCTIONIB30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHaju3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEP KAHMS;

(dopMHpoBaHUE U pa3BUTHE Y OOYHAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIILJIEHUS, HA0II0AaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U NPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HANpPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIOOANBHBIX HpoOsieM
PAlMOHANILHOTO MPUPOIONOIb30BAHUS, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XUMHUYCCKUMU SBJICHUSIMH.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MpeAMET «XHUMUS»
06a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero ofmero odpazoBaHusi, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, PA3BUTHE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

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

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEeHHsI BEIIECTB M WX IMPEBpalllCHUI:
O3HaKOMJICHHE C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (TU1aBlieHUe, 00YTIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKMH psia. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAl. DTUIEH U NPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUU, OKHCICHUS H
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEUIIHe
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psill. ALETUIIEH
— MPOCTEHMIINK NPEJCTaBUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XHMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUS U HUTPOBAHUS), MOIYYEHHE W NMPUMEHEHue. Tomnyon:
cocmas, cmpoenue, Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeiii ra3 M IIONYTHBIE
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 MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnle 3agaun.

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

Kuciopoaconepxkammue opranudecKue coeIMHEHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJI0BEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
Opra’usm 4esnoseka. [I[puMeHeHne TIMIepruHa U 3TUIECHIJIUKOIISL.

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

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHe W XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHUCIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

Cnoxuble >(QUpbl Kak TMPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
c0xkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKHPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBa  (B3aMMOJEHCTBHUE C
ruapokcuom Meau(ll), oxuciaenne aMMmHuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Hemnono3pl.  du3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
npoBeJieHrue, HaOJI0JIEHHEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapoxcugom wmenu(ll), B3aummoneicTBHE Kpaxmalia ¢ HOJIOM),
IpOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IIPOJYKTA PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOIYKTOB PEAKIIUH).

A3zoTcoznepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coennHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuiuHa). bruonorunueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllECHMI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbIcOKOMOJIEKYISIPHBIEC COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALNN, CPEIHAS MOJIECKYISIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpPUMEHTAIbHBIE METOAbl HM3YyYEHHsS BEIIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE 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-HAYYHOI' O L{UKIIA.

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

@usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE MpenapaTbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000j09Ka. DHEPreTHYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTAIsAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XHMHYECKOW CBA3U
(KoBaJIEeHTHAsl HEMOJISIpHAsI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH M  JTIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



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

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

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

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHWYECKONW XUMHHM. 3aKOH COXPAHEHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumMu4deckoro pasHosecus. [Ipunnun Jle [latense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS! BEIIECTB W MX MNpPEeBpallCHUMN:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTopa, ONMPEAEeIECHUE CPelibl PACTBOPOB BEILIECTB
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 PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «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 OIWCAHHE 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 PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTHYCCKON M THUIIEBOM
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHus.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MACHOT0 MCITOIL30BAHUS MPEnapaToB OBITOBOM XUMHUU
B OBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YeCcKol XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (PakT, THIoTe3a, 3aKoH,
TEOpHs, AaHaJM3, CHUHTe3, KiaccuduKaius, IEepUOJUIYHOCTh, HaOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (PM3MYCCKUE BEITUUMHBI M SAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

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

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

TexHoMorus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPUATIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

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

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

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

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS TpeaMeTa «XUMUs» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIaMHU  TIOBEJACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromMXCs M0 peau3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IPU aHAIN3€ Pa3IMYHbIX BUIOB YU€OHOU NESITEIHLHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTWIKEHUS HAYKU €CTh pPe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMUSI:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHHWBAaTh CBOE MOBEJCHUE M IMOCTYNKH CBOUX TOBapHIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY W
NICUXUYECKOMY 3/10POBBIO;

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

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUSAX, YTPOKAIOMINUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOUM, TBOPYECKOM M  JIpPYrUX BHJAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUH IO XUMUH;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

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

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MIPUPOJITHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOIArompUsITHBIE IKOJIOTUYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHONW, KOMMYHHUKATHUBHON M COLUAIBHOU
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

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

NOHUMAaHUS CHeUMDUKU XUMUU KaK HayKH, OCO3HAaHHS €€ poilud B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PABHOBECHS,

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUJISI  COBPEMEHHOM
UMBWIM3ALMK: B €& TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXXHOM pOJIU B
CO37aHUHM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TPoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPTreTUUECKOM, MHUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHHH YCIOBHUI
YCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XMMHYECKUE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

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

METANPEAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MC)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHUHBI MHpa H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIAII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

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

PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH 00ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh IEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LEJISIMH;

HCIOJIb30BAaTh MPHU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCU(PUKAIIUU BEIIECTB MU
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJ1s1 BBIABICHHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O TO3HAHUS BEHIECTB M XUMHUUYECKHX
pEaKLHnii;

dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, INPUMEHCHUIO PpPa3JIUYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPaBOYHbIE MOCOOUS,
pecypcel MHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTABJICHUS, KPUTHYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



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

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

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

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

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

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 MPE3CHTAlMeHl pe3yJbTaTOB TMO3HABATEIBHOU JEATEeIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MyTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHHUsSI © 0OOMEHA MHEHUSIMH.

OBi1aleHUe YHUBEPCAJTbHBIMH PEeryJSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenessss e€ Ieau MW 3aJadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IpeJlaraéMblii  alllTOPUTM JEHCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b (eKTUBHBIN CcrMoco0 WX pemieHus ¢ Y4€TOM TMOJYyYeHUS HOBBIX 3HAHHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbIle pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpa)XaroT:

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;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyia (pa3BEpHyTass U COKpaIlEHHAs), MOJb, MOJISIpHAas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TpYIINa,
pajauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCJMHEHUS); TCOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTONOTHYECKHE CBEICHUS O CBOMCTBaX, COCTaBe, TMOJYYCHUU U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
yCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOJIH30BaTh COOTBETCTBYIOUIUE TOHATHS MpPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCIMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYecKMX BEIIeCTB M ypPaBHEHHMA XHWMHUYECKUX pEaKIIuil,
M3rOTaBIMBATh MOJIEIU MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAMH UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyYEHHBIX
OpPraHWYEeCKUX BEUIECTB IO HUX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne COoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOI U a30TCOIECpKalIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHS), J1aBaTh WM Ha3BaHHS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHUAIBHBIE
Ha3BaHUs OTHEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOINWIEH, AalleTHJICH,
ATWJICHTJINKOJb, TJIMIEPUH, (EHON, (opMasibIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, ITH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);



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;

c(OpMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB,  CTPOEHHE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHO], STaHOJ, STUJIECHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTb YMEHHMS XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOAYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

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

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU IO BBIMOJHEHUIO JTa0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAICHUs OPTAHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OENKOB IMpH HArpEeBaHWM, IIBETHBIC pPEaAKIMH OEJIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (opMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

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



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT Ha mpumepax CrocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

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

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOyYarolUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOTHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30ToI, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHh OKUCIICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs pelIéTKa,
TAMNBl ~ XMMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMu, XUMHUUYECKOE pPaBHOBECHUE); TCOPUM U 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAaHWUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHUM, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAaHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEepHbIE MNPHU3HAKU TOHSITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMYJ BEIIECTB M  YPaBHEHUHW XHMMHUUYECKHX  PpEaKIHil,
cuctematnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAS COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHAsi, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOI'O BeIlecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PacTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K OMNpeneiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANUYECKOro 3akoHa [l.
W. MeHnaeneeBa v IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh dSJEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «s-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSACHSATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMUMHUYECKUX JJIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKHX d1eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAaHHOCTh  YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPHUIIMPOBATH XMMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pEarupyrolluX BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuy, y4acTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABJISATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLINUH UAYT A0 KOHIIA;



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

c(OpPMHPOBAHHOCTh YMEHHH PacCKpbhIBaTh CYINIHOCTh  OKHCJIHUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOMMX HAYYHBIX MPUHIIMIIAX H
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHMCICHUS C HCIIOJIb30BAHHEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, PEBPALICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OoCyJIoOH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBHINOJHEHUIO J1AOOPAaTOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3oKEHUE MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIBIO  YHHUBEPCATHHOTO
WHMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCICPUMEHTATBHBIX 3a/1ad 0
temaM «Metamiel» U «HemeTannel») B COOTBETCTBHHM C TPAaBHJIAMH TEXHHUKHU
0e30macHOCTH TP OOpaIEHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTAaBIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEAKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHEeT U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTaHU3MbI ONPEIEIEHHBIX BEILIECTB, IOHUMAs
cmpicnt nokazarenst IIJIK, moscHAT, Ha mpuMmepax CHocoObl yYMEHBIICHHS H
MPeI0TBPAIlCHHs X BPEAHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

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

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHuit JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 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
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKoOi XUMHH, €€ |
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coenquuennit A. M. byrneposa, eé 1
OCHOBHBIE OJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUAIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifg
5 MertaH u 3TaH — npocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH psifl. ALleTUIIEH —
MPOCTEUIINI PEACTABUTEIIb AIKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

2 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoOB

13 ['enernueckas cBs3b YIieBOAOPOIOB,
MPUHAUISKAIUX K PA3TUIHBIM KJIaccam
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

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

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

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

13 MHOroaroMHbI€ CIUPTHIL: ATUICHIIUKOJIb U
TJIULEPUH

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

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

o1 OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KAPOOHOBBIX
KUCIIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJOT, HX MOIOIIIEE ICHCTBHE
CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIJIN3 CIOKHBIX
3¢upoB

26 Kupsr: runponus, npuMeHEHHE,
OuooruuecKas poJib KUPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxuelinne npencTaBuTeNu: IiI0K03a,
dbpykTo3a, caxapo3a

)3 Kpaxman u niemnono3a kak mpupoIHbIe
TTOJIMMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucnopoacoaepaiiyue OpraHn4ecKue
COEIMHEHUS

30 AMWHBI: METHJIAMHUH U aHWJINH
AMMHOKHUCIIOTHI Kak aM(pOTEPHbIE

31 OPraHM4eCcKUe COCANHEHUS, UX
ouoJjioruueckoe 3HaueHue. [lentuas

1 benku xak npupoaHbIC
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

3 OCHOBHBIC IOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COECAMHEHUN

34 OcHOBHBIE METOABI CHHTE3a




[InacTtmaccel, KaydyKd, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

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

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U MUX COEIUHEHUH I10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux 3aemenToB .. Meneneena B
Pa3BUTHUU HAYKU

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

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

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




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

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALICHUS YHEPTUU ITPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

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

11

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

12

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

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XUMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O0mue pu3nvecKre cBONCTBa
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

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

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

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

20

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

21

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

22

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

23

XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUI

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011eHrEe U cUCcTEMAaTU3aLUs 3HAHUI IO




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

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

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

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

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

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

32 MPUHITUIIAX TPOMBIIIICHHOTO MOTYYEHUs 1
Ba)KHEHIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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