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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 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHMsl, PE3yabTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3aluu, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpUIAIONIMM OSTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercs XumMudeckoe o00Opa3oBaHHE
o0ydJaromuxcs Ha YpPOBHE CpeaHero ooIero oOpa3oBaHMs CpPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COJAEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Yy4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POopMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00aIbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajia u 0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpeeiIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
Npe/CTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHuyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIIUH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas U HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011a011Iel 10 OOBSACHAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpoTeKaHus JAonoiHsercs B Kypcax 10 m 11 kiaccos
DJIEMEHTAMH COJEPKAHUS, HMEIOIMMH KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3M XHMHUHU C
OPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einom copepkanue yueOHOro
npeamera  «XUMHS»  JaHHOTO  YpOBHS  HU3YyYEHHsS]  OpPUEHTUPOBAHO  Ha
dbopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHYECKON OCHOBBI JJI TOHWMAaHUSA
¢unocopckux uien, TakMX Kak: MaTepUalbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, ITO3HABAEMOCTb IMPUPOAHBIX SBJICHUN IyTEM OSKCIEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
OoOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX Y4YEOHBIX JCHCTBUM, wuMeonmMx 0a30Boe 3HAYCHUE A
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHus NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KAaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONPEACICHUH
COJIepKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHHs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKu Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHUECKOMH
JEeSATENbHOCTH YeJIOBEKa M KaK OAHOrO0 M3 KOMIIOHEHTOB MHPOBOH KyJIbTyphl. C
METOJIMYECKOW TOYKH 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe N3y4YEHUS
IIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOM TOYKE 3PEHUS IVIABHBIMHM ILEJISAMH U3Y4YEHHs] IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
J€XAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX peaklHil, HEe0OXOAMMBIX sl NpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxaTelibHas XapakTEepUCTHKA Ielel U 3a1a4 u3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanus. CeronHs B
NpernojaBaHid  XUMUM B OOJbIIed  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAaMOTHOCTHIO, TO €CTh CIocoO0amMu |
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M NMPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSL PEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TMM 1npW U3y4YeHUH HpeameTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K yCIOBUAM TUHAMHUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuieHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TO3HAaHMM XUMHUH, a TakKxkKe IS OIEHKU C TMO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIOO0AIBHBIX MpoOiieM
palMOHAILHOTO MPUPOOTIONB30BAHMUS, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWW JJII TPUHATHS TPAMOTHBIX pEIIEHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeIMET «XHUMUS»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00iacTu «EcTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 vacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOCHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MooxkeHus1. CTPyKTYpHBIE POPMYJIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpUBUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPALLCHUIO OPTAHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psa. Meran U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHE W XUMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, TUIpaTallid, OKHUCJIEHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJOTHYECKUN psAll. ALETUIIEH
— MPOCTEMIINK NPEJCTAaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMHUUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoB. ['eHeTHYeckas CBA3b MEXAY YIVIEBOJOPOAAMH, IPUHAIICKANUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIiaeBOAOPOAOB. lIpupoaHeiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TEPMHUYECKUHM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITY. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoOTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hepte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrnie 3agaun.

Boruncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciaopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWMCTBA (pPEakiuu C aKTHUBHBIMH MeETaJlIaMH,
raJIoreHOBOZIOPO/IaMH, TOpPEHHUE), MpuMeHeHue. BojopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIefiCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJjulaMHi, KayeCTBEHHAasl peaklMs Ha MHOIOATOMHbIe cnHpThl). JleiicTBUE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTITUKOJIA.

®deHo: CTPOCHHE MOJEKYJIbl, (U3HMYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunasl U kemowvl. Dopmanpaerua, aneTAIBIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (hU3MUECKHe U XMMHUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(HuKaIim), NoJydyeHUe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPECTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c0HbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@uUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcuom Meau(ll), oxkucneHue amMmuadHbIM pacTBOpoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemrnonos3a kak npupofHbie noauMepbl. CTpoeHHE Kpaxmana U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEAKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzammomercTBHE Kpaxmayia C HOJOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOJYKTAa PEaKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIUH).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coennHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumel.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypalysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOAbl HM3YyYEHHs BEIIECTB M MX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALNHU, CPEAHAS MOJIEKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIBHBIE METO/Abl HM3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U NPU U3YYEHUU OPraHUYECKON XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUHN, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

['eorpadusi: MuHepasnbl, TOpHbIE TMOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorus:: nUIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO MUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. OJNEKTPOHHAs
000j09Ka. DHEPreTHYECKUE YPOBHH, MOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYypaIIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux 3nemMeHToB [[. 1. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OHJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJeHTHAsI HEMOJISIPHASI M TOJIApHAsi, UOHHAs, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH UM JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJSIpHOTO Y HEMOJIEKYJISIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBast 10151 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJaccaM.

Xumuueckas  peakuus. Kimaccudpukanus  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XUMHHM. 3aKOH COXPAHEHHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

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

OnekTponauTnyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTAs, HEUTpaIbHasl, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YYCHMS BEIIECTB M WX MPEeBPaICHUIA:
neMoHcTpanusa tabnui «llepuoaudeckas cucrema xumuueckux siaementos . U.
MeHnneneeBay, H3ydeHHE MOJeNeld KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa30KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pe€akiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETBI, PACUETHl C HCMOJIB30BAHUMEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETaJIoB (Ha mpuMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJIJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COCAUHECHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUYECKHUX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiuioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMHYECKUI P HANIPS)KEHUM METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moay4yeHUs MeTayuioB. I[IpuMeHeHHe MeTaljioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB MU HX MPEBpAILCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJNIOJIEHWEe M OINUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMu
KHUCIIOT U TIeJIoUuel, KaueCTBEHHbIE PEaKI[My Ha KATHOHBI METAJLJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

YenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuanbl Uil JIEKTPOHUKM, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXnpeAMETHbIX  CBS3€H MpU  HM3YyYEHHH  0Ommel u
HEOpPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TMOHSTHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHUE BEIIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpaAIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMBbIC, TOTUINBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUATIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepUajIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus SBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-IESATEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMUCS POCCHUHCKOW TPaKJAHCKOW WICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUIINI 0a30BON HAYKU XUMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€ANMHCTBE Y4YEeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUICKOTO TPa)XJIaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTUYECKON JIEITEIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro BOCIIUTAHMSA

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M TMO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YUeOHOU JIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

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

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

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEJAOBBIX JTIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe30macHOro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTH TMPaBUI HUHIAUBHUAYAJbHOTO U  KOJUIEKTHBHOIO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHUs);

S) TpyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4€0OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M JAPYruxX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPodeccuil pa3inyHOro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHAWBUIYAIBHOW TpaeKTOpUU
oOpazoBaHus, Oyaymied mnpodeccuu M peanu3alnui COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHMUYECKUX TPOoOJeM, BIHUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX BpEIl OKpYKarolen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOM WU COLMAJIBHOMN
PAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHS CHeNM(UKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHWH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXXHOM pOJU B
CO3/IJaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEIICHUHU TJI00ATBHBIX TPOOIeM
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HM KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: T[OHMMAaHUS CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAOUIEro MuUpa H
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K IIO3HAHUIO U UCCIIEI0BATEIbCKON AESTEIbHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpPhIBHOMY O0Opa3oBaHUI0 U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATBHOU
NEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yjabTaThl OCBOCHHA y‘le6HOFO npeamMeTa «XuUMHUsI» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMMOHATHUSA, OTPAXKAIOIINC
OCIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HBI€ I[GﬁCTBPIH (HOSH&B&T@HLHLIG, KOMMYHHUKAaTHUBHLIC,

PETYJISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpCAJbHBbIC y4cOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y9eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W PETYJIATHBHBIMU
JNICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

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

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCHOJIb30BAaTh MPHU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [l KJiIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBbIX IMO3HABATENBbHBIX M TMPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAayYHOIO MO3HAHUS BEIIECTB U XMMHUYECKHX
pEeaKLnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJETh HABBIKAMU CaMOCTOSTEJIBHOIO IUIAHUPOBAHUS W TPOBEACHUSA
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbHOMY
MMOMCKY METOJIOB PpEIICHUS TMPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B [TO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPAaBOYHBIE [OCOOUS,
pecypcel MHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPU TOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOAB30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMANIbHYIO  (OpMY  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCcTBE CpeAcCTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMaALUE: TPUMEHITh MEXKIpeAMETHbIE ((u3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIae€MOIl TeMbl B XOJ€ JAMAJIOTa W/Uiu
JUCKYCCUM,  BBICKa3biBaTh  HWACH, (OPMYJIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHECHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEIHLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TP BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allui yueOHOTO MpoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYX/IeHHUsI 1 OOMEHa MHEHUSIMH.

OByajieHUe YHUBEPCATBHBIMH PEeryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, OMpenessas €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUU Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYEHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHaIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KIIACC

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

chopMHUPOBAHHOCTh  MNPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS U KYJBTYpPbl JIMYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATHUS (XUMHUYECKUW DIIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYyIINa,
pauKall, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHACJIOPOJ W a30TCOJAEP)KAIUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJIMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3aKOH cCOXpaHEHHsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUs MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHH,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKHX PEaKIIHid,
M3rOTaBIIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAIMH HX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpPraHUYECKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTh WM Ha3BaHUS 10
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMMICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KHCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACIATh BHJIBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKkue M XMMHYECKHE CBOMCTBA TUIMHMYHBIX MPEJACTABUTENICH pa3IMUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTu]l, MypaBbHUHAsI M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCIIOTa), MIUTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepabOTKU U
MPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HMCXOJIHBIX
BEIIECTB WJIA MPOJAYKTOB PEAKITUH );

c(hOpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEITMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHWE 3HAHUS JMJId TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBHIIA MOJIb30BAHUS XUMHUECKOU
OCyJIOH W Ja00paTopHBIM OOOPYyIOBaHHEM, a TaKKe IIpaBWja OOpaIlCHHS C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHWH ITUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpaIleHUsI OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHUYEeCKUX
BEIIECTB, JCHATYypaIlis OEIKOB MpH HArpeBaHWH, I[BETHBIC PEaKIUU OEJIKOB) B
COOTBETCTBHHM C TpaBWJIAaMW TEXHUKHA O€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peaknuii 1 GOPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK H3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOU
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eJecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIllel MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens IIJIK, moscHsaTh Ha mpuMepax crnocoObl
YMEHBIICHUs] M MNPEJOTBPALEHUS KX BPEIHOrO BO3JCHCTBUS Ha OpraHu3M
YEJI0BEKA;

JUIst 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. bpaiins nms 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (GOPMHUPOBAHMH MBIIUICHHS ¥ KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TIOHATUSA (XUMUYECKHUU DSJIEMEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PeIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Auccormanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHMMAHUS NPUYUHHOCTU U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHITHUH,
YCTaHAaBIIMBAaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUA INPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHi,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalEHasi U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMpPENEIATh BaJCHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpeabl B BOAHBIX pACTBOpPaX HEOPTraHUYECKUX
COCJIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHbBIE THIPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOTro 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 14 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudyeckux smeMmeHToB JI. M. MeHneneeBa, HWCHONb3ysS NOHATUSA «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAUHECHUU
0 mepuojiam u rpynmnam llepuoandyeckon cucteMbl XUMHYECKUX 351eMeHTOB /. .
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHI  XapakTepu3oBaTh (OMHCHIBaTh)  oOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHHMYECKUMU
BEILIECTBAMU C IIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHSI KJIACCU(UIIMPOBATh XUMHMUYECKUE DPEAKIMU I10
pa3IMYHBIM NpPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
s deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHCIEHHUS 3JE€MEHTOB, 00paTUMOCTU
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJIATh YPABHEHUS DPEAKIHMHM pa3mMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh yYMEHUW TMPOBOAUTH PEAKIMH, TOITBEPKITAFOIIHEC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, pAacCllO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUN TOCPEIACTBOM COCTABJICHHS DJICKTPOHHOTO OajaHca
ATUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETo Bo3aeicTBus (mpuniun Jle [latenne);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JI0JII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCE MU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKkKe MpaBuiia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlud,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1ad 10
temaM «Metamiel» u «HemeTtamne») B COOTBETCTBUU C TMPABUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEICTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEAKIMid U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MoBEJAeHUS B OBITY W TPYJIOBOM JAEATEIBHOCTH B MEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIllel MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMH 3]IOPOBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 |
AJKaJVEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 |
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue opranndeckne coeuHeHust
3.1 Cnuptel. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
33 Yrnesobl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Inactmaccel. Kayaykn. Bosokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KonuuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHWMHUYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meransl 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX )
' BEIIECTB
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 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer opraHn4ecKoOi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHUSI OPraHUYECKUX
coequHenuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenue o Kinaccuukanuu
oprannueckux BemiectB. HomeHnkinatypa
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUHN Psifl

Mertan u 3TaH — OpocTeuIme
MIPE/ICTaBUTENIH aJIKaHOB

AJIKEHBI: cOCTaB U CTPOCHHC, CBOMCTBaA

OTUJIEH U IPOMUIIEH — MPOCTEHIINE
MIPE/ICTAaBUTENH aJTKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
STUJIEHA U U3YUYEHUE €TO0 CBOMCTBY

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. [lonyyenue
CUHTETHUYECKOTO KaydyKa ¥ pE3HHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

1 BrprunciieHus o ypaBHEHHIO XUMHYECKON
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

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

13 MHOroaroMHbI€ CIUPTHIL: ITUICHIIUKOJIb U
TJIULEPUH

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

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

71 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
KUCIIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MapOsIN3 CII0KHBIX
3¢upoB

26 Kupsr: runponns, mnpuMeHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KjIacCUPUKAIIHS.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

)8 Kpaxman u niemono3a kak mpupoIHbIe
TTOJIMMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopoacoaepxaiiyue OpraHn4ecKue
COEIMHEHUS

30 AMWHBI: METHJIAMHUH W aHUJIUH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHM4eCKUe COCAMHEHHU S, UX
ouoJjornyeckoe 3HaueHue. [lentuapl

1 benku xak npupoaHbIC
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

1 OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COECMHEHUN

34 OcHOBHBIE METOIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

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

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJiopoiHOM Tiokasarene (pH) pactBopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) 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
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

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

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtansl"»

28

KonTtponbHas padota o temam «MeTauibiy
u «Hemeranneny/Beepoccuiickas
IpoBepoyHasi paboTa

29

HeopraHquCKHe 1 OPraHUuvYCCKUEC KUCIOTHI.
HeopraHquCKHe 1 OPraHruvYCCKUC OCHOBAHUA

30

AmpoTepHbIe HEOpraHU4YEeCKHEe U
OpraHNYeCKHe COeqUHEHUs. | eHeTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,
SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

32

[Ipencrarnenus: 06 0OMMUX HAYYHBIX
MPUHIIUATIAX TPOMBIIIICHHOTO MTOTYyYCHUS
BA)KHEHIIINX BEIIECTB

33

YenoBek B MUPEC BCHICCTB U MAaTCPHUAJIOB

34

XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






