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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUsS» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaNu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHS 00YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTro 00pa3oBaHUS. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0yJaroUIMxcs Ha YpOBHE CpPEeJHEro 00IIero o0pa3oBaHUsl CPEACTBAMU YUeOHOTO
npeaMera «XuMUus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaedl M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEASAMH U TPUHIIUIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJITIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMNpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBlIeHud O CcTpoeHuu BemecTB. CBeneHus 00 U3ydaeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUNA Marepral U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTMUECKUX MO3UIUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IpPYTMMH HayKaMU, PacKpbIBalOT €€ poiib B IO3HABATEIbHOW M MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3AHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX HCCIIeIOBATENbCKUX 3a7a4.B 1enom copepkanue yuyeOHOTO
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00Yy4aroOlIMXCS MUPOBO33PEHYECKON OCHOBBI Il MOHUMAaHUS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEAEIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOpMAITNH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMpPEeICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIeHd HU3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 U3 KOMIIOHEHTOB MHUPOBOW KyibTyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKHMX 3HAHUW Kak  BaxHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJIIoUYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUICCKON U MOBCEIHEBHOM KU3HM;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkarenibHas XapaKTepUCTHKA LIEeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4eHHs, OpPHUEHTHPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMW, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEAbHOMN KU3HU
JUTSL pEeHICHUS TPAKTUYECKUX 3a1a4.

B cBf3u ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEE
3HaUEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [JIs Pa3JIUYHbIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMH NOTPEOHOCTSIMU, UCTIONB30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEP KAHMUS;

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

BOCIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIO0OANBHBIX NpoOsieM
PaIMOHANILHOTO MPUPOIONOIb30BaAHUS, MOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obiacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHs] BEUIECTB M HX NPEBpalICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIMBaHUE U TOPEHHE).

Yriaesogopoabl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U NPOMUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBaHUs, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

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



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

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

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HUE €r0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepxkammue opranudeckKue coeIMHHEHHUA

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

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chUpThl). [lelicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUICHIINKOIIS.

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

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

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

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



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

Kpaxman u nemnono3a Kak mpupojHbie monuMepbl. CTpoeHue kpaxmaiia H
HeU0NI03bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THIpOiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX MPEBPAILLECHUN:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkanue OpraHnueckue COeIMHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OelIKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJINMEPU3ALMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIEC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNmaM U MepuojaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAILUINYECKON PELIETKHU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

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

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIasl, HEUTpaJIbHAS, ETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNed KPUCTAUIMUECKUX PEmIETOK, HaOIIoJeHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3muyHbIX (DAKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

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

Heopranuueckasi XuMus

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

XUMHUYECKHE CBOMCTBA Ba)KHEWINIMX HEMETAI0B (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanemeHTtoB . . MenzaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomMoB MeTasuioB. O60mue ¢uznyeckue cpoicTBa MetaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBpaLCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY 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 IPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYCHUS BAXKHEUIIINX BEILECTB.

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

XuMHUsST U 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHU4YECKOM XMMUHU B 11 Kitacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAaHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCUpUKaIUs, TMEepUOJUIHOCTb, HAOJIO/ICHHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3MYECKUE BETWYUHBI U CIUHUIBI UX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrusA: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTYpPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MMPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM TMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOIIPEIeICHHIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM ¥ BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOT0 BOCIIMTAHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBAapULIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

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

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

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

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



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

YBaXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOMU JIESITEIbHOCTH;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS IPEANIPUHUMAEMBIX JEUCTBUHN U MIPEOTBPAIIATh UX;

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHUS CHeNMUKA XUMUM KaK HayKd, OCO3HaHUA €€ pOJu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XHMHUU JJIi  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIICYEHUU YCIOBUMI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BATh XMUMHYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

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

3HAYNUMBIC JJIA q)OpMI/IpOBaHI/ISI MHUPOBO33PCHUA 06yan-OIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CucremMa, HaquBIﬁ (1)aKT, IMPpUHOMII, TUIIOTC3d, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

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

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH U COIMATBLHOW KOMITETECHITMH 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSTHUH W YCTAaHABJIWBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

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

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJIECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapAKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAONIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYECHUYECKOM HCCIIeNOBATEIbCKOH U  TPOEKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCT;



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

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYE€CKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOM TeMbl B XOJ€ JHUaNora W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPaKTUYECKON paboThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHNe YHUBEPCATBHBIMHU PeryJISSTHBHBIMHU JeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBaTeIbCKUX 3ajad, BbIOUpAaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEelIeHUs MPAKTUYECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMHUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
paguKall, U30Mepusi, K30MEPhl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWUMHUU;, MHUPOBO33PEHUYCCKUE 3HAHUA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
IPAKTUYECKOU EeSATEIILHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIOTA, II0KO03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 11t 00bSICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIMWJIEH, alleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB WJIM MPOJAYKTOB PEAKIINN);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TMPUHATHS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

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

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHH COOTBETCTBYIOIINX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

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



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtoAaTh  MpaBWiia  JKOJIOTHYECKU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsATe Ha mpumepax crnocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

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

JUISL  CAENbIX U CIa0OBUIALIIMX OOYyYaroUUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHUSA, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEakiui, XHMHYECKOE PAaBHOBECHE);TCOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUM SI3bIK XHUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIHHOCTH YETIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHYECKYIO0 CHMBOJIUKY JJIS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JAPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

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

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX BEUIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBY PEarupyrolluX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

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



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOLINE
KAaYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBaThb CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUNA MOCPEICTBOM COCTaBIICHUSI AJIEKTPOHHOTO OajlaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIIHETO Bo3aeicTBus (npuniun Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHUYECKHE IMPOIIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUSI CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUUECKUX TPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHSTUSL «MaccoBasi J0JIiA BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN T'a30B
IpU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO A(dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJIOATh MTPaBUJia MOJIH30BAHUS XUMHUYECKOU
OCyJIoOl W Ja0OpaTOpHBIM OOOPY/IOBaHHMEM, a TaKkKe IpaBuja OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHU C MHCTPYKIIMSAMH TIO BBHITIOJIHEHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOopMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATh M BBHINOJHIATH XUMHUYECKUU
AKCIIEPUMEHT (Pa3yIo’KEHUE MEPOKCHA BOJOPOAA B MPUCYTCTBHUU KaTalM3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIMKATOpa, BIMSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMHYECKOW pEeaKIluH,
peakIuu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemMaM «Metamne» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIlleHUH ¢ BEIIeCTBAaMU U J1a0OpaTOPHBIM 00OpPYI0BaHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIEepuMeHTa B (opme 3amucu
YPaBHEHHIH COOTBETCTBYIONIUX PEAKIUA W (HOPMYJIHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYCCKH aHAIM3UPOBATh XHMHYECKYIO
nHpOpManuio, IOJIy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPeACTBA MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsS] CBOETO 3/I0pPOBbSl U OKPYKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMUXCsl ¢ OrPaHUYECHHBIMU BO3MOKHOCTSIMHM 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbeHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns nis 3anmucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHM4YeCKOil XUMUM
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
51 [IpenenbHBICYTIEBOIOPOIABI — 5
aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, JIKa/IMEHBI, aJTKUHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIJIeBOJIOPOIOB U UX IepepaboTka
Uroronopazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHoBbie 7 1
KUCTOThl. CHOXKHBIE dPUPHI
3.3 VraeBoanl 3 2




Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMuHBl. AMUHOKACIIOTHEL. benku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixumust
2.1 Mertamib 6
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHMYECKUX BEILEeCTB
Uroronopazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

[Ipenmer oprannueckoin
XUMUH, €€

BO3HUKHOBCHHUC, PA3BUTHC

" 3HAYCHHC

03.09.2025

POIII

Teopus crpoenus
OPraHUYeCKUX
coequHeHu A. M.
Bbytneposa, €€ 0CHOBHBIE
MOJIOXKEHUS

10.09.2025

POIII

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

17.09.2025

POIII

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUI paa

24.09.2025

POIII

MeTtaH u 3TaH —
MIPOCTEHILINE
MPEICTaBUTENM aJTKAHOB

01.10.2025

POIII




AJIKeHEBI: cocTaB U
CTPOEHHE, CBOMCTBA

08.10.2025

POIII

OTUJEH U IPONUIEH —
IIPOCTEMNIINE
MIPE/ICTAaBUTENH AJIKEHOB

15.10.2025

POIII

[Tpaktuyeckas padora Ne
1. «IlosyueHue sTUnEHA U
W3yYEHHE €r0 CBOMCTB)

22.10.2025

POIII

Ankanuensl. byranuen-
1,3 u metunOyraauen-1,3.
[Tonyyenue
CUHTETUYECKOTO Kay4dyKa
U PE3UHBI

05.11.2025

POII

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
Aneruies —
MPOCTEUIIMITIPEICTABUTE
JAJIKUHOB

12.11.2025

POIII

11

Brruucnenuns o
YPaBHEHUIO XUMUYECKON
peakiuu

19.11.2025

POIII

12

ApeHbl: 6€H301 U TOIYOJI.
ToxkcuyHOCTH apeHOB

26.11.2025

POIII

13

I'eneTrueckas cBsI3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam

03.12.2025

POIII




14

IIpupoHbIe HCTOYHUKHU
YII€BOAOPOJOB:
IIPUPOIHBIN a3 u
MOIYyTHBIE HE(PTAHBIE
ras3sl, Hep)Th ¥ IPOTYKTHI
e€ mepepaboTKu

10.12.2025

POIII

15

[IpupoHbIE HCTOYHUKHU
YTI€BOAOPOJOB:
MIPUPOIHBIN ra3 u
MONYTHBIE HE(PTAHBIE
ras3bl, He()Th ¥ IPOJYKTHI
e€ mepepaboTKu

17.12.2025

POIII

16

[IpoBepounas padoTa 1o
pazneny «YTIeBOAOPOIb»

24.12.2025

POII

17

[IpenenvHbie
OJTHOATOMHBIC CITHPTHI:
METAHOJI ¥ 3TaHOJI.
Bonopoanasicsizb

14.01.2026

POIII

18

MHuoroaToMHEIE CIIMPTHI:
OTUJICHTJINKOJIb U
TJIIMLOECPHUH

21.01.2026

POIII

19

denon: CTPOCHHUC
MOJICKYJIbI, (1)I/I3I/I‘{€CKI/IG u
XHUMHNUYCCKHUEC CBOﬁCTBa,
IIPUMCHCHHUC

28.01.2026

POIII

20

Anbaeruasl:
dbopmanpaeru u
areTanbaerua. AeTod

04.02.2026

POIII

21

OIHOOCHOBHEIE

11.02.2026

POIII




npeaenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U

YKCYCHast

22

[TpakTtuyeckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

18.02.2026

POIII

23

CreapuHoBast u
OJIEMHOBAs KUCJIOTHI, KaKk
MIPEJICTaBUTENHN BBICIINX
KapOOHOBBIX KHCIIOT

25.02.2026

POIII

24

MpI1a Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

04.03.2026

POII

25

Crnoxubie 2pupbI Kak
MIPOU3BO/IHBIC
KapOOHOBBIX KHCIIOT.
IMaaponuzcnoxupIxaPupo
B

11.03.2026

POIII

26

Kupsl: runpoms,
MIPUMEHEHHE,
Ouosoruyeckas poJib
KUPOB

18.03.2026

POIII

27

VrieBoabl: COCTaB,
Kiaccuukanus.
Baxwueimme
MIPEJICTAaBUTENN: TITFOK03a,
bpykTo3a, caxaposa

25.03.2026

POIII

28

Kpaxman u nemntonosa
KaK PUPOJIHBIE

08.04.2026

POIII




MIOJIMMEPBI

29

AMMHBI: METHJIaAMHUH U
AHWJINH

15.04.2026

POIII

30

AMWHOKHCIIOTHI KaK
am(oTepHbIE
OPraHu4ecKue
COEIMHEHMS, UX

OMOJIOTUYECKOE 3HAUCHHUE.

ITentunel. benkn kak
NPUPOAHBIE
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHNS

22.04.2026

POIII

31

KonTpossHas pabora no
pasznmeny
«Kucnopoacoaepxarine
OpraHUYEeCKUe
COEIMHEHUS/
Bcepoccuiickas
poBepoyHas pabora

29.04.2026

32

OO6mrast xapakTepucTuKa
a30TCoACpIKAITUX
OpPraHUYECKUX
COECOUHEHUN

06.05.2026

POIII

33

OCHOBHBIC TTOHATHS
XUMHU
BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. OCHOBHEIE
METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX

13.05.2026

POIII




COCIMHECHUM.
[InacTmaccel, Kaydyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTrBo4acon

Bce
ro

KoHTpoJbHbIED
a00ThI

IIpakTHYyeckue
padoTsI

Jarauzyyq
eHMs

JyleKTpOHHBbIeM(PPOBBICOOPA30OBATE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTryparust aToMoB

03.09.2025

POIII

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
W. MenneneeBa, ux CBsA3b C
COBPEMEHHOU TeOopHeil
CTPOEHHMS ATOMOB

10.09.2025

POUI

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COeIUHEHUN IO
TpyIaM U MepUoaM.
3HayeHHUEe NEePUOANIYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
.. MeHpeneeBa B
Pa3BUTUHU HAYKU

17.09.2025

POIII

Crpoenue BemiecTna.
XuMuueckas CBSI3b, €€
BUJIBI;, MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU

24.09.2025

POIII




cBs13U. BonopoaHasicBs3pb

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

01.10.2025

POIII

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas g0 BEIecTBa B
pactBope

08.10.2025

POl

Knaccudukanus un
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3INYHBIX
KJIaCCOB

15.10.2025

POIII

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHUS MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpAIEHUS SHEPTUU TTPH
XUMHUYECKUX PEaKIIHUIX

22.10.2025

POIII

CKopoCTb peakium.

05.11.2025

POIII




OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

12.11.2025

POIII

11

DNEeKTPOTUTHIECKAS
muccormanus. Ilorsarue o
BOJIOPOJTHOM TTOKa3arese
(pH) pactBopa.
PeakmuunonnoroobmeHa.
I'mpponuzoprannyeckux u
HEOPraHNYCCKUXBEIICCTB

19.11.2025

POl

12

OKHCITUTEIIBEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJIEH

26.11.2025

POIII

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMHUI

03.12.2025

POIII

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMUYECKUX 3JIeMEeHTOB /1.
. MenneneeBsa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKknecBonCcTB
amMeTalioB

10.12.2025

POIII




15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSif
HaIpsHKEHUH METaJUIOB

17.12.2025

POIII

16

XHWMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, Kanui, KaabIui,
Mar”uii, aJroMUHUI) U UX
COETMHEHU N

24.12.2025

POIII

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIH U UX
COEeIUHEHUN

14.01.2026

POl

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COECOUHEHUN

21.01.2026

POUI

19

[TpakTruueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiuibi»"

28.01.2026

POIII

20

Hemerannsl, X mojaoxeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKHX 3JIeMEHTOB /].
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

04.02.2026

POIII

21

dusnyeckue cBOMCTBa
HEMETaJUIOB. AJUTOTPOTIHUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/ia)

11.02.2026

POIII




22

XMMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeIUHEHUN

18.02.2026

POIII

23

XUMHYECKHE CBOUCTBA
a3ota, Gocdopa u ux
COeqUHEHUN

25.02.2026

POIII

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COeqUHEHUN

04.03.2026

POIII

25

[IpuMeHeHne BaxKHENIINX
HEMETAIJIOB U UX
COEIMHEHU N

11.03.2026

POUI

26

O06o0mmenue u
cHCTeMaTH3amnys 3HaHu| 110
TeMme «HemeTamisny.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

18.03.2026

POIII

27

[TpakTrueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Hemeramnsr"»

25.03.2026

POIII

28

KounTpossnas pabora o
TemaMm «MeTauib» U
«Hemerannsn»/Beepoccuiic
Kas MpoBepoyvHas paboTa

08.04.2026

POIII

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4€CKUC KUCJIOTHI.

15.04.2026

POIII




Heoprannueckue u
OpraHMYECKHUE OCHOBAHUS

30

AmdorepHbIe
HEOpPraHWYEeCKUe 1
OPraHNU4YeCKHUE COCTUHEHUS.
I'eneTnyeckas CBsA3b
HEOPraHUYECKUX U
OPraHUYeCKHUX BEIIECTB

22.04.2026

POIII

31

Poins xumun B
obecrnieueHN
9KOJIOTHYCCKOM,
SHEPreTUYECKON U
MMUILEBON OE30I1aCHOCTH,
Pa3BUTUU MEIUITUHBI

29.04.2026

POUI

32

[Ipeacranenus: 06 oOmMUX
HAYYHBIX TPUHIIATIAX
MTPOMBIIIIJICHHOTO
MOJTYYCHUS BaXKHEHIIINX
BEIIECTB

06.05.2026

POIII

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

13.05.2026

POIII

34

XUMHS U
3710pOBbEYEIIOBEKA

20.05.2026

POIII

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

TeopeTnuecKkrneoCHOBBIOPTraHNYECKOMXUMUHT

1.1

CpopMHpPOBAHHOCTh TPEACTABICHUN O XUMUYECKOU
COCTABIIAONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA,
poJI XMMHWHM B TIO3HAHWH SIBJICHUW TPHUPOJBI, B
(OPMHUPOBAHUH MBITIUICHUS W KYJIbTYPBI JTHYHOCTH, €€
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOJAUMOU ISt
pelIeHusT TPAKTUYSCKUX 3aJad M IKOJIOTHYCCKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 30pPOBBIO H

MIPUPOJIHON Ccperie

1.2

Bnanenue cucremodl XMMHUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloife MOHATUS (MOJIEKyIa,
BaJICHTHOCTb,  3JIEKTPOOTPHUIATENILHOCTh,  CTENEHb
OKHUCJICHUS, XHMMHYECKas CBSI3b, MOJb, MOJSpHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpOJHBIM  CKEJET,
dbyHKUMOHANbHAS  TpPYNNa, paguKkan,  H30Mepus,
U30MEpbl,  TOMOJIOTHUECKUH  psll,  TOMOJOIH,
VIIEBOAOPObI,  KUCIOPOA- U  a30TCoAepKaliue
COeMHEHUsl, OHOJOTUYECKH AaKTUBHbIE BeIIECTBA
(yrmeBoapl, KUpPBI, OCIKH), MOHOMEp, IOJIHMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPHH U 3aKOHBI (TEOPUs. XUMHUYECKOTO
cTpoeHusi oprannueckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK  XUMHH,
dakTosOrMUecKue CBEIEHHS O CBOMCTBaX, COCTaBe,
MOJIy4eHU N u 0e30MmacHOM MCIOJIb30BaHUU
BOXHEHIINX  HEOPraHWYECKHMX M  OPTaHUYEeCKUX
BEIIECTB B OBITY M MPAKTUYECKOW JESATENbHOCTH

YCJI0BCKa

1.3

Cq)OpMI/IpOBaHHOCTL YMGHI/Iﬁ BBISABJISITE XaPAKTCPHBIC
IMPpU3HAKH HOHHTHﬁ, YCTaHaBJIMBATh HUX B3aMMOCBA3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIIUC IOHATHUSA npu




ONMCAaHWH COCTaBa, CTPOEHUS M NpPEBpaIlCHUN

OPraHUYEeCKUX COCTUHEHUIN

1.4

c(OpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh
XUMHYECKYIO CHMBOJIUKY JUIsSt COCTaBJICHUSA
MOJIEKYJSIPHBIX U CTPYKTYPHBIX  (pa3BEPHYTOM,
COKpaméHHOM) (OpPMYII OPraHUYECKUX BEIIECTB H
YpPaBHEHUN XHMHUYECKHX pPEaKLHil, H3roTaBJIMBATh
MOJIETTM  MOJIEKYJI ~OpPraHM4YeCKUX BEUIECTB  JUIS
WJUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO

CTPOCHHUSI

1.5

CdopMHpoBaHHOCTH yMEHUH YCTaHABJIMBATH
MPUHAJUIE)KHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBY U CTPOEHHIO K OIpeneIEHHOMY Kilaccy
(rpynmne) coeavHEHUN (YriaeBOAOPOIbl, KUCIOPOA U
a30TCOJIeprKallie COeTUHEHHs], BBICOKOMOJIEKYISIpHbIE
COe/IMHEeHUs), JaBaTh UM Ha3BaHM 1o

cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh  yMEHHUS  ONPENENATh  BUIbI
XMMHYECKON CBSI3U B OPraHUYECKHX COEIWHEHUSX

(omMHApHBIC W KPATHBIC)

1.6

ChopmMupoBaHHOCTh YMEHUSI MPUMEHSTH: MOJIOKEHUS
TEOpUH CTPOCHHUS OpPraHuveckux Bemniects A.M.
byrnepoBa s OObsICHEHMsI 3aBUCHMOCTH CBOWCTB
BEUIECTB OT UX COCTaBa M CTPOCHHUSA; 3aKOH

COXpaHCHHUA MAaCChl BEIIECTB

VYTI1€BOIOPOIBI. Kucnopoaconepxariue u
a30TcoJepIKaIIne OpraHUYeCKHe COEIUHEHNS.

BBICOKOMOHCKYHﬂpHLICCOG,HI/IHeHI/IH

2.1

CdhopMupoBaHHOCTD yYMEHHH IIPUBOJIUTD
TPUBMAJbHbIE HA3BaHUS OTMAENbHBIX OPraHMYECKHX
BEIIIECTB (3THIIEH, IIPOIHJIEH, alleTUIEH,
STUJICHIJIMKOJb, TIHUIEepUH, (eHom, dopManbaeru,
aleTanbJeru], MypaBbUHas  KHCJIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAs KHUCJIOTA, CTEAPUHOBAs KHUCIIOTA,

IJII0K03a, GPYKTO3a, KpaxMaJ, LeJTI0103a, TIUINH)

2.2

ChopMHpoBaHHOCTD YMEHUH  XapakTepu30BaTh
COCTaB, CTpOEHHE, (U3MUECKHE U XUMHUYECKHUE

CBOMCTBAa THUIIMYHBIX HpeﬂCTaBHTCHCﬁ Pa3JIMYHbIX




KJIacCOB OPraHUYeCKUX BeIIeCTB (MeTaH, JTaH,
OTWJICH,  TPONMWIEH,  aleTwieH, OyramueH-1,3,
MeTwiOyraauen-1,3, OeH30/, METaHOJI, JTaHOI,
STHJICHTJINKONb, TIUIEPUH, (ECHONI, areTaabIeTu,
MYpaBbUHAs U YKCYCHAas KUCIIOTBI, IVIFOKO3a, Kpaxmall,

LEJTI0JI03a, aMUHOYKCYCHAs KUCIIOTA)

2.3

CdhopMupoBaHHOCTB YMEHHUS WUTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXTY TUITUYHBIMA
NPEJCTaBUTEISIMU PA3TUNYHBIX KJIACCOB OPTraHHMYECKHX
BEIIECTB YpaBHEHUSMU COOTBETCTBYIOIINX

XUMHNYECKHUX peammﬁ C HCITIOJIB30BaHUEM

CTPYKTYPHBIX (GOpMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh
UCTOYHUKU  YIJIEBOJAOPOJHOTO  ChIpbsi  (HEPTH,
MPUPOIHBIN Ta3, Yrojib), CIOCOOBI UX MepepaboTKu 1

IIPAKTHYECKOE IPUMEHEHUE MPOAYKTOB IepepaboTKU

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCT, yYMEHHH BJIAQJE€Th CHUCTEMOM
3HaHUUA 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMS,
UCIOJIb3YEMbIX B XUMHU TPU H3YyYCHHH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAONIOJCHHWE, W3MEpPCHHE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), HCIOJIb30BaTh
CUCTEeMHbIE XHMHYECKHE 3HaHUS JUISl [PUHATHUSA
pelieHnid B KOHKPETHBIX JKMU3HEHHBIX CUTYyallUsX,

CBA3aHHBIX C BCIICCTBAMU U UX IPUMECHCHUEM

3.2

CdopmupoBaHHOCTh yMEHUN COOJIOAATH MpaBUIIA
M0JIb30BaHUS XUMHUYECKON MOCYION U J1ab0opaTOPHBIM
o0opy/moBaHHEM, a TaKkkKe MpaBuia OOpalleHus C
BELIECTBAMU B COOTBETCTBHU C HHCTPYKIHSIMH IO

BBIITOJIHCHHUIO J'Ia60paTOpHLIX XHUMHNUYCCKHX OIIBITOB

3.3

ChopmupoBaHHOCTH ~ yMEHUN  IJIAaHUPOBAaTh U
BBITIONTHATh XUMUYECKHI SKCIIEPUMEHT (TIpeBpallieHus
OPraHWYEeCKUX BEIIECTB MPHU HArpeBaHUM, MOTYYCHHUE
STUJIEHA W W3y4YEHUE €ro CBOMCTB, Kaue€CTBEHHbBIE
peakluMy OpraHUYeCKUX BEIIeCTB, JeHaTypauus
OENKOB MU HArPEBaHWH, IBETHBIE PEAKIINKU OEITKOB) B
COOTBETCTBUU C TMpaBHJIAMU TEXHUKH O€30MaCHOCTH

npu oOpalleHnu C BeIIeCTBaMH U JIabOpaTOPHBIM




o0opynoBaHueM; IIPEACTABIIATH pe3yJIbTaThI
XUMHYECKOTO JKCIepUMeHTa B (opme 3ammcu
yYpaBHEHUH COOTBETCTBYIOIIUX peakuuii u

(dbopMyITUpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yIhTaTOB

3.4

ChopMupoBaHHOCTh YMEHHI MMPOBOIUTH BBIUYUCIICHUS
M0 XWUMHUYECKUM ypaBHEHUSIM (Macchl, 0OOBEMA,
KOJIMYECTBA HCXOJHOTO BELIECTBA WM IPOJIYyKTa
peaKuy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJHOTO M3 MCXOJHBIX BEUIECTB WM NPOIYKTOB

peaxiun)

3.5

CdopMHpoBaHHOCTH yMEHUH KPUTUYECKU
AHATM3UPOBATH XUMHYECKYIO nH(OpPMAIIHIO,
MOJIy4aeMyl0 H3 Pa3HBIX HCTOYHUKOB (CpeacTBa

MaccoBoi nHpopmarmu, cetb IHTEpHET U apyTHe)

3.6

CpopMHpPOBAaHHOCT, yMEHHH COOJOATh TpaBUiia
9KOJIOTHYECKH 11eJ1ecO00pa3HOro MOBeAEHUS B ObITY U
pr,llOBOﬁ ACATCIIBHOCTU B LCIIAX COXpPAHCHHUA CBOCTO
3I0pOBbSl M  OKpYXKalolled MNPUPOAHON  Cpelbl,
OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEAENEHHBIX OPraHUYEeCKHX BEUIECTB,
noHuMass cmbicn  mokazatenss  [IJIK  (mpenenbHO
JOIYCTUMOW KOHILIEHTpPAllUK), MOACHATh Ha MpUMepax
CocoObl  YMEHBIIEHHs] U NPEJOTBpAIICHUA HX

BpPC€AHOI'O BOS,Z[GfICTBPISI Ha Opraiu3M 4€JI0BCKa

11 KIJACC

Koanposepsiemorope3yJjibtara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro
001ero oopazoBaHus

TeOpeTI/I‘IeCKI/IeO CHOBBIXUMHH

1.1

Bnanenue cucremoil XMMHUYECKMX 3HAHUM, KOTOpas
BKJTFOYAET: OCHOBOIIOJIArAIOTUE TTOHATHS (XUMHUSCKUN
9IIEMEHT, aTOM, JJICKTPOHHAst 000I0YKa aToma, S-, p-, d-
JNIEKTPOHHBIE OPOWTANM aToOMOB, HOH, MOIEKya,
BAJICHTHOCTh,  JJIEKTPOOTPULATENBHOCTD,  CTENEHBb

OKHCJICHUS, XUMHWYCCKaA CBA3b, MOJIb, MOJISIpPHAA Macca,




MOJISIPHBIA O00BEM, KpUCTAUTMYECKAsl PENIETKA, THIThI
XUMUYECKUX peakuui (OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC, 3K30- UM  JHJOTEPMHYECKHE,
peakuuu HOHHOIO OOMEHa), pacTBOp, AJIEKTPOJIUTHL,
HEAJICKTPOJIUTBI,  DJICKTPOJIUTHYECKAS JAUCCOIMALINS,
OKHCJIUTENh, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOU
peakiuy, XMMHUYECKOe PAaBHOBECHE); TEOPHUHU U 3aKOHBI
(Teopust ANIEKTPOIUTHUECKON JICCOLIMAITNH,
Ilepuomnueckuii 3axkon .M. MenneneeBa, 3akoH
COXpaHEeHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK ~ XUMHUH, (DAKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, TIONyYEeHUU U
0e30macHOM WCIOJIb30BaHUN BOKHEHTIINX
HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU

JCATCIIbHOCTHU YCJIIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHUN BBISBISATH XapaKTepHbIE
NPU3HAKK W B3aMMOCBS3b M3YYEHHBIX ITOHATHUH,
IPUMEHATh  COOTBETCTBYIOLIME  IOHATHSA  IIPH
ONMCAHUH CTPOEHUS M CBOMCTB HEOPraHUYECKUX
BEUICCTB U HUX IPEBPALICHUN; BBISBIATH B3aMOCBS3b
XMUMHYECKHX 3HAHHUU C HOHATHIMHU U
IPEICTABICHUAMH  JPYIMX  €CTECTBEHHOHAYYHBIX

mpeaMETOB

1.3

BnaneHue 0CHOBHBIMU METOJIaMHU HAYYHOTO TTO3HAHMS
BCIIECTB W XUMHUYECKHX sBJeHUN (HaOIIOICHUE,

U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE)

1.4

CdopmupoBaHHOCTH yMEHUM OTIpeETATh
BaJICHTHOCTh M CTENEHb OKHCIEHUS XUMUYECKUX
9JIEMEHTOB B COEJAMHEHUSAX Pa3IMYHOTO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KoBasIeHTHaH, WOHHAs,
METaJIJIN4ecKas, BOJOPOAHAS) B COCIWHEHUSX, THII
KPUCTAJUIMYECKON PEmIETKH KOHKPETHOIO BELIECTBA

(aTOMHaH, MOJICKYJIAPpHAsA, HOHHA, MeTaJ'IJII/I‘-IeCKaH)

1.5

ChopMHpOBaHHOCTh YMEHHUH OMNpENeNsTh XapakTep
cpelpl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX

COEIMHEHUN

1.6

ChopMUpOBaHHOCTH ~ YMEHHMS  KJIacCU(HUIMPOBATH

XUMHUYCCKHUEC PpCAKIOUH TII0 PpPa3JIMUHbIM IIPpHU3HAKAM




(4MCITy ¥ COCTaBY PEearupyromux BEIECTB, TCINIOBOMY
apdeKTy peakiuu, U3MEHEHUIO CTETICHEW OKUCIICHUS
9JIEMCHTOB,  OOPAaTUMOCTH  PCaKIMH,  YYaCTHUIO

Karaau3aTopa)

1.7

ChopMupoBaHHOCTE YMEHHI COCTABJIATH YpPaBHEHUS
peaKuuii pa3jInYHbIX TUIIOB, MOJIHBIE U COKpAIIEHHbIC
YpaBHEHUsI PEAKIMH HMOHHOTO OOMEHa, Y4YUTHIBas

YCIJIOBUS, IPA KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA

1.8

ChopMupoBaHHOCTh YMEHHMM NPOBOJUTH PEAKIIHH,
MOJITBEPKIAIONINE Ka4eCTBEHHBIH COCTAaB PAa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM
nyTéM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PacTBOpax

HEOPraHN4YCCKUX BCUICCTB

1.9

ChopmMupoBaHHOCTh YMEHHM pPacKpbIBaTh CYLIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuit
MOCPEJICTBOM COCTABJIEHHsI 3JIEKTPOHHOrO OanaHca

ATUX PeaKIun

1.10

ChopMHpPOBAaHHOCTH YMEHHI OOBSCHATH 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIHH OT Pa3IMnYHbIX

bakTopoB

1.11

ChopMHpPOBAaHHOCT, YMEHHUM OOBSICHATH XapakTep
CMEIIEHHS] XUMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTHU

OT BHenrHero Bo3naerctus (nmpuunui Jlelllarense)

O61ua>1 N HCOPraHNM4YCCKAIXUMMA

2.1

ChopMHpPOBAaHHOCT, YMEHUW pPaCKpPbIBaTh CMBICT
Ilepuonuueckoro 3akonHa J[.M. MennaeneeBa wu
JIEMOHCTPHUPOBATH €ro CUCTEMATHU3HPYIOIIYIO,

O6T>${CHI/ITGJ'IBHYIO " IPOTHOCTUYCCKYTO (1)YHKI_[I/II/I

2.2

CdopMHpOBaHHOCTH YMEHUI XapaKTeprU30BaTh
3JIEKTPOHHOE CTpOCHUE aTOMOB XUMHYECKUX
snemeHToB 14 mnepuonoB Ilepronnyeckoit cucTemsl
XUMHYECKUX 3JIEMEHTOB J.. Meneneena,
UCMIOJIB3Ys  TOHATHA ~ «S-, P-,  O-3JIeKTpOHHBIE
opOuTaNIN», «IHEPreTUYECKUE YPOBHUY», OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHUYECKUX
3JIEMEHTOB U X COCIMHEHUH I10 MEPHUOJIaM U TPYIIIIaM
[lepronnueckoii CHUCTEMBI XHMHUYECKHX JJIEMEHTOB

JI.1. MenpaeneeBa




2.3

CdhopMupoBaHHOCTH YMEHUH  XapaKTepU30BaTh
(onuceIBaThH) oOmme XUMHUYECKUE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  pa3JIMYHbIX  KJIACCOB,
HOJATBEPXK/IaTh CYLECTBOBAHUE TI'€HETUYECKOM CBS3U
MEX/y HEOPraHWYECKUMH BEIIECTBAMHM C IIOMOLIBIO

YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

24

CdopmupoBaHHOCTH YMEHHI YCTaHaBJIUBATh
MNPUHAJJICKHOCT HCOPraHMYCCKHUX BCHICCTB II0 HX
COCTaBy K OmpenenéHHOMY Kiaccy  (rpymme)
coeMHEHUN (MIPOCThIE BEIIECTBA — METaUIbl H
HEMCTAJJIBI, OKCHU/BbI, OCHOBaHU4, KHCJIOTHBI,

amM(pOoTepHbIE TUAPOKCHUIBI, COJIN)

2.5

CdopMHrpoBaHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJICHHS (opmyn
BEIIECTB W YypPaBHEHU XUMHYECKUX pPEaKIUH,
cucrematnueckyto  Homenkmatypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHUS OTICIBHBIX HEOPTAHMUECKHX
BemlecTB (YrapHbIid Ta3, YIJIEKUCIBIM Ta3, aMMHAK,

ram€Has U3BeCTh, HETallIEHAas U3BECTh, IUThEBAS COJIA,

MIAPUT U APYTHe)

2.6

CdopMHupOBaHHOCTH YMEHHUI XapaKTepU30BaTh
(omHCHIBATH) obmue XUMHUYCCKUE CBOMCTBa
HEOPraHMYECKUX  BEIECTB  Pa3IMYHBIX  KIACCOB,
MOJATBEPXK/IaTh CYIIECTBOBAHUE T'€HETUYECKOUM CBS3U
MEX1y HEOPraHWYECKUMHU BEIIECTBAMH C IOMOLUIBIO

YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

2.7

ChopMupoBaHHOCT ~ YMEHMH  IUIaHMpPOBATh U
BBINOJIHAT XUMHUYECKUN SKCIIEPUMEHT (pa3ioxkeHue
HEepOKCHIa BOJIOpOJAa B IMPHCYTCTBUHU KaTaau3aTopa,
OIpe/ieIeHue Cpe/ibl PacCTBOPOB BELIECTB C HOMOIIbIO
YHHUBEPCAJIBHOIO HMHJIUKATOPA, BIMSHUE pPa3IUYHbIX
(GakTOpOB Ha CKOpPOCTh XHMHYECKOM peaKIHH,
peakuuyu HOHHOTO OOMEHa, KaueCTBEHHbIE peakIMi Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHMSI, PEIICHHE D3KCIIEPUMEHTAIBHBIX 3a1ad IIo
temaMm «Metamabs» U «Hemeransasl») B COOTBETCTBUU
C MpaBWJIAMM TEXHUKHM 0€30IacCHOCTH MPH O0OpaIieHuu

C BeIIeCTBaMH U JIabOpaTOpHBIM 000pYyIOBaHUEM;




IIPEACTABIIATh pe3ysbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuid ¥  (POpMYIHPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTH yMEHHU COOIOAATH IpaBUIIA
M10JIb30BAHUS XMMHUYECKON MOCYI0M U 1a00paTopHbIM
000pyIOBaHMEM, a TaKKe IMpaBUiia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHSIMH IIO

BBITIOJIHEHH IO na60paTopHHx XUMHNUYECCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUHI XapaKTepU30BaTh
XMMHUYECKHE  TIPOLECCHI, JIeXKAllUe B  OCHOBE
IPOMBIIIJIEHHOTO  TOJIyYEHUSI CEepPHOH  KHCIIOTHI,
aMMHuaxa, a TaKxke c(OpMUPOBAHHOCTb
IpeJCTaBlIeHn 00 OOLIMX HayyHBIX NpPUHLHUINAX U
9KOJIOTUYECKUX npoOiemax XUMHUYECKOTO

MIPOU3BOJICTBA

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOU
COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUDa,
poJiM XMMHHM B TIO3HAHUM SIBJICHUW MPHUPOJBI, B
(GbopMUPOBAHUM MBIIUIEHUS U KYJIbTYPhI JUUYHOCTH, €€
(GyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOW s
pellleHrs TMPaKTUYECKHX 3aJad M SKOJOTHYECKU
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3I0POBBIO U

MIPUPOJAHON cpejie

3.2

CdopmupoBaHHOCTH YMEHUH KPUTHYECKU
aHAIU3UPOBATH XUMHYECKYIO uH(pOpPMaLIUIO,
MOJIyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa

MacCcOBOM KOMMYHHUKAIIUH, ceTh IHTepHET u apyrue)

3.3

CdopmupoBaHHOCTh yMEHUU COOMIOAATh IpaBUiIa
9KOJIOTHYECKH Ie1eCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JIEATENBHOCTH B LIEISIX COXPAHEHHS CBOETO

300POBBA U OKp}I)KaIOH_Ieﬁ HpHpOI[HOﬁ Cpeabl

3.4

Oco3HaBaTh OIACHOCTH BO3JCHCTBUA Ha JKHUBBIC
OpraHnU3MbI OHpe,Z[eJ'IéHHLIX BCIICCTB, MIOHUMasA CMBICJI

IMoKa3aTeia HI[K, NOSCHATL Ha IMPUMEpaAX CIIOCOOBI




YMCHbBIICHUA W HOPCAOTBpAIICHHUA HUX BpPCAHOIO

BO3ECHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

ChopMHpOBaHHOCTh YMEHUN NPOBOJIUTH BBHIYHCICHUS
C HCIOJb30BAHUEM IIOHATUS  «MaccoBas  J0Jis
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUI Ta3oB
OpU XUMHUYECKHX PEaKIUSAX, MacChl BEIECTBA WU
00BbEMa razoB 0 M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce wWid OO0OBEMY OJHOIO U3 YYacCTBYIOIIMX B
peakiuu BelIeCTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMs MacChl BEIIECTB,

MMpEBpalICHUA U COXPAaHCHHA SHCPTIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1

TeopeTnueckreoCHOBBIOPraHNYECKOMXUMUHT

1.1

[Ipenmer opraHuyeckol XUMHUH: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAYEHUE B
MOJIYyYYCHUU HOBBIX BEIIECTB W MaTepuanoB. Teopus CTpPOEHUS OPraHUYECKHX

coenquHennit A.M. byriepoBa, €€ 0CHOBHBIE MOJIOKEHU S

1.2

CrpykrypHble (QOpMyabl OpraHMYeCKMX BellecTB. l'omosorusi, H3oMepusl.
XHUMHUYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSAX — OJUHApHBICE M KpaTHBIE

cs3u. [IpencraBnenue o kiaaccuPpUKAIMMOPTaHUYECKUXBEIIECTB

1.3

Homenknatypa opraHmdeckux coelIWHEHUM (cucTeMarudeckas)) U TpPUBHAJbHBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTHUECKUI psii. MeTaH U 3TaH — MPOCTEUIINE
MPEICTaBUTENIM aJNKaHOB: (U3MUYECKHe M XHMHYECKHE CBOWCTBA (peakuuu

3aMelleHusl U TOPEHUs), HaXOXKICHHUE B MIPUPOJIE, OTyIeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psifi. DTUJIEH W TPOMWIEH —
MpOCTENIINE MPEACTAaBUTENN AQKEHOB: (U3MUecKHe U XUMHUYECKHE CBOWCTBa
(peakuuu TUOPUPOBAHMS, TaJOTCHUPOBAHUS, THIpATAllUM, OKUCICHHUS U

MOJIMMEPU3AIHH ), TOJyYeHHE U IPUMEHEHUE

2.3

Ankamuensl: OyragueH-1,3 u wetwiOyramueH-1,3: cTpoeHue, BakKHEHUIIHE
XUMHAYECKUE CBOMCTBA (peaxmust MOJTMMEPH3AITUH ).

HOHy‘ICHI/IeCI/IHTCTI/ILIeCKOFOKay‘IYKa N PC3UHDBI

2.4

AJIKMHBI: COCTaB M 0COOEHHOCTH CTpPOCHU, TOMOJIOTHUECKHUI pAd. AI_ICTI/IJ'ICH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, T'MApPATaAllUN,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTpPOCHHC, (1)H3I/1qec1<ne U XUMHYECKHE CBOICTBa
(peaKI_II/II/I raJJIOr€CHUpPOBAHUA U HI/ITpOBaHI/ISI), TMOJIYYCHHEC U ITPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u XUMHNYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHUC W IIPUMCHCHHC. ToxcuyHOCTH
ApCHOB. I'enetnueckas CBA3b MCXKIAY YIJIEBOAOpOAaMU, HNPHUHAMIC)KAINIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIe UCTOYHUKHU YIIIeBOAOPOA0B. I[IpupoHblii ra3 u nomyrHele HeTAHBIE




ra3el. Hedts u €€ mpoucxoxaenue. CriocoObl nepepaboTku HEPTH: MEPErOHKa,
KPEKUHI (TEPMMUYECKUN, KaTaJUTU4ecKuil), mupoJsin3. IIpoaykTel mnepepabOTKu
He(TH, MX NPUMEHEHHE B NPOMBIIUICHHOCTH W B ObITy. KameHHnsblityronb u

IPOAYKTBIETOTIEPEPAOOTKI

KucnopoaconepxaiineopraHiuecKuecoeIMHEHUs

3.1

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. METAHOIN M ATAHOJ: CTpOCHHUE, (prusmueckue
U XUMHUYECKME  CBoilcTBa  (peakuMM C  aKTUBHBIMM  METaJlUlaMH,
raJIor€HOBOIOPOJAMH, TOPEHME), NpUMEHEHHE. BoJIopoaHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JIeficTBHME MeTaHoJIa W 3TaHOJa HAa OpPraHU3M 4YesoBeKa.
MHoroaToMHbI€ CIUPTHI. DTUJIEHTJIUKOJb U TIULEPUH: CTpOEHUE, (pu3nueckue u
XMMHUYECKHE CBOWCTBAa  (B3aMMOJEHMCTBME CO  MIEJIOYHBIMH  METaJUIaMH,
KayecTBEHHast peaxuus Ha MHOTOaTOMHBIE CIUPTHI).

ﬂeﬁCTBHCHaOpFaHI/I?;M‘-ICJ'IOBeKa. HpI/IMeHeHI/IelTII/IHepI/IHa 1 5THJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE  MOJEKYJbl, (QU3NUECKHe ¢ XUMHUYECKHE CBOMCTBA.

Toxcuunocthenona. [Ipumenennedenona

3.3

Anbaerunibl ¥ KeToHbl. DopMabIeTH I, alleTaabJICTUl: CTpOeHHE, (PU3HIECKUE U
XUMUYECKHE CBOMCTBA (PEakIMd OKHCICHHUS M BOCCTAHOBJICHHS, KauyeCTBEHHBIC

peaxiun), noydeHrue u NpruMeHEeHNe

3.4

OMHOOCHOBHBIE TpeNeNIbHbIE KapOOHOBBIC KHCIOTHI. MypaBbHHAsi U YKCyCHas
KHCJIOTBI: CTpOCHHE, GU3MYECKHUE U XUMHUUECKHE CBOMCTBA (CBOMCTBA, 0OIINE JIJIst
Kjlacca KHCIIOT, peaknus dJTepuuKanuu), TMOJydeHHEe H TPUMCHEHHE.
CreapuHOBasi U OJCMHOBAsT KHCJIOTHI KaK NMPEJICTABUTENN BBICHIMNX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CIIOKHBIX
3¢hupoB. Kuppr. IM'uaponuz YKUPOB. [IpuMeHeHneRKUpoB.

buono THYCCKAAPOJIBIKUPOB

3.6

VYrneBopl: cocTaB, Kiaccu(UKalUg YriIeBOAOB (MOHO-, AM- U TMOJIMCAXaPHbI).
I'moko3a — mnpocredmmii MOHOCaxapul: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
(busnyeckre U XMMHUYECKHE CBOICTBa (B3auMmoeiictBue ¢ ruapokcugom meau(ll),
OKHCJICHHEe aMMHAYHbIM pacTBOpoM okcuma cepeoOpa(l), BoccTaHOBJICHHE,
OpO’KEHHE TIIIOKO3bI), HAXOXKJICHHE B IPHPOJE, NMPUMEHEHHE, OHOJOrHYecKas
poinb. DoTtocuuTe3. OpyKTO3a KaK M30Mep TIIOKO3bl. Kpaxman u 1enono3a Kak
npupojaHbie TonuMmepbl. CTpoeHHe Kpaxmala M Ie/UTrono3bl. Duzndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4CCTBCHHAs peaKknusd C I/IO,Z[OM)

A3OTCO,Z[ep)KaH_[I/IeOpFaHI/I‘-IeCKI/IeCOeI[I/IHeHI/I}I

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKuc COCIUHCHMUA. dusnueckue u

XUMHWYCCKHEC CBOMCTBA AMHWHOKHCIIOT (Ha npumMepe TJII/IL[I/IHa).




buonoruueckoe3naueHHEaMHUHOKHCIIOT. HGHTI/II[BI

4.2

benkn kak INpuUpoOIHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAs M TPETHYHAsA CTPYKTypa OEIKOB. XHWMHUYECKHECBOWCTBAOEIKOB:

TuapoJiM3, AcHaTypaunus, Ka‘-IeCTBGHHI-)IepeaKHI/II/IHa6€JIKI/I

BBICOKOMOIEKYIAPHBIECOEIUHEHUS

5.1

OcHOBHbIE NOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHSS MOJIEKYIIpHAS
macca. OCHOBHBIEMETOIBICUHTE3aBbICOKOMOJIEKYIISIPHBIXCOEAMHEHU I -

nojMmMepus3anyAa U NOJIUKOHACHCA A

5.2

OKClEpUMEHTAJIbHBIE METOJbl M3y4YEHMsI BEIIeCTB M HX [peBpallleHui:
03HaKOMJIEHHE C 00pa3aMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HOJ'IyLIeHI/IeCI/IHTeTI/I‘-ICCKOFOK&y‘IyKa N PE3UHBL

11 KJIACC

Kon

IIpoBepsieMbliidjieMeHTCONEPKAHUSA

TeOpeTI/ILIeCKI/IeO CHOBBIXUMHNHU

1.1

XUMHUYECKUH 371eMeHT. AToM. SInpo atoma, M30TOMBI. DJIEKTPOHHAS 000JIOYKA.
DHepreTHyeckue ypoBHH, MOAYPOBHU. ATOMHbBIC OpOHTalH, S-, P-, d-3JIeMEHTHI.
OcoOeHHOCTH pacIpesielieHHs JIEKTPOHOB M0 OpPOUTANIIM B aromMax 3J€MEHTOB

HEPBBIX YETHIPEX NEPUOJIOB. DIIEKTPOHHAIKOH(DUTYPALIUSIATOMOB

1.2

[Tepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMU4YecKkux 3emMeHToB J[. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa W llepumoanyeckoid CHUCTEMBI
xuMHuueckux snemeHtoB [[.1I. MenneneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MCHCHHS CBOMCTB XHMHYECKHUX DJEMEHTOB H
00pa3yeMbIX MMHU MPOCTBIX U CIOKHBIX BEIIECTB IO TPYIIaM M MEPUOAAM.

3Ha‘ICHI/IeHepI/IOHI/I‘ICCKOFOSaKOHa B Pa3BUTHUHHAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHYecKasi  CBS3b. Bunsl XHUMHYECKOH  CBS3U
(KOBaJ'IeHTHaSI HCIIOJIXIpHAasd KW IMOJIApHasA, HOHHAas, MeTaJ’IHI/I‘IeCKaﬂ). HoHnbr:
KaTHOHBI U aHUOHBI. MeXaHU3MbI O6paBOBaHI/I$I KOBAJICHTHOM XMMUYECKOM CBS3HU

(0OMEeHHBIH U TOHOPHO-aKLENTOPHBIH). BoopoiHascBssb

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CTeneHbOKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HCMOJICKYJIAPHOTI'O CTPOCHUS. 3aKOH MOCTOSHCTBA
CcOCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBUCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCIJ_IéTKI/I. Ilonstue o AUCTICPCHBIX

cucremax. HMcTuHHBIE U KOJUIOUAHBICPACTBOPEI. MaccoBasgoisBenecTsa B




pactBope

1.6

Knaccugukanus HeopraHnuecKkux coequHeHnid. HomMeHkaTypa HeopraHn4eckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccupukanmus — XUMHYECKMX — peakuuid B
HEOPraHMYECKON U OPraHUYECKON XMMHH. 3aKOH COXPAHEHMsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUYECKOe paBHOBecue. MDakTopbl, BIMSIOIIME Ha

COCTOsIHME XuMuueckoro pasHosecus. IIpuanunllelllarense

1.10

OnekrponuTHdeckas auccormanus. CuibHbIe U ciadbie dnekTpoiauTsl. Cpema
BOJHBIX  PACTBOPOB  BEIIECTB: KUCNasi,  HEeWTpalbHas,  IIENIOYHAs.

Peakumnmnonnoroodomena

1.11

OKI/ICJ'H/ITCJ'IBHO-BOCCTaHOBI/ITeJ'H)HI)IepeaKL[I/II/I

Heoprannueckasxumust

2.1

Hemerannel. Tlonoxenue nemeramnos B Ilepuonnyeckoil cucteMe XUMHUYECKUX
anemenToB [[.MI. MenneneeBa U 0COOEHHOCTH CTpOEHHsSI aTOMOB. Du3NyecKue

CBOMCTBa HEMETAJUIOB. AJUTOTPONHS HEMETAUIOB (Ha IpUMEpe KUCIOPO/a, Cephl,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BaXKHEHUIIUX HEMETA/UIOB (TaJlOTEHOB, CEphI, a30Ta,
docthopa, yrmepoga W KpeMHHS) M UX  COCOUHEHHUA  (OKCHJIOB,
KHCJIOPOJICOEPKAIITUX KHUCJIOT, BOJIOPOJIHBIX

coenuHeHUN ). [ [puMeHEHNEBAKHEHITTUXHEMETAIIIOB M MXCOSMHEHU

2.3

Mertamnel. [lonoxkenune wmetamioB B llepuoauueckodd cucTteMe XUMHUYECKHX
anemenToB [[.U. MenpaeneeBa. OCOOEHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mue ¢pusndeckne cBoiictBa MeTauioB. CruiaBbl METaLIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHYECKHE CBOWCTBA BAXHEUIIUX METAUIOB (HATPUH, Kalud, KaJIbLIHMH,
MarHui, aJlOMUHUH, ITUHK, XpOM, KEJIe30, MeIb) M HX coeauHeHuil. OOmue

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy 1 TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHM4CCKUX BCIUICCTB, IPHHAMJICIKAIINX K PA3JIMYHBIM

KJ1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrneueHUU BKOJIOFH‘IGCKOP'I, 3HepreTquCKOﬁ U THUIIEBOH
6e3OHaCHOCTI/I, pa3sBUTHU MCIUIINHEI. IlousTue (6]

HAaYYHBIXMCTOJAXITO3HAHUABCIHICCTB U XI/IMI/I‘-IeCKI/IXpeaKI_II/Iﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX IMPUHIUIIAX IMPOMBIIIJICHHOTO IMOJYUCHUA




Ba)XHEUILMX BEIIECTB. YENOBEK B MHPE BEUIECTB M MATEPHUAIOB: BaKHEUIINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKLUHMOHHBIE MAaTE€pHalIbl, KpPAaCKH, CTEKIIO,
KEpamMuKa, MaTepHalibl JJis 3JEKTPOHUKH, HAaHOMAaTEpUalbl, OPraHHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHusi W 370pPOBbE UYEJIIOBEKA: IMpaBWJA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiIa 0€301aCHOTO MCIOJIb30BaHUS MIPEMapaToB OBITOBON XUMUU

B IIOBCEIHEBHOU KU3HU




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

» Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.T'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



