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MHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencrasneHHbix B DenmepanbHOM  rocynapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHust
ydyeOHOro mpeamera «XuMHUs» B 00Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Odeneparuy, peanu3ylolNMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpaMMBbI, U
OCHOBHBIX ToJIokeHu «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUU, K OMPEACICHUIO
oO1ieit cTpaTeruu oOy4deHUs, BOCIIUTAHUS U PA3BUTHS O0YyYaIOIMIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojioxkeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro O0Opa3oBaHHs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 W TPUPOAHOW cpene. Peammsyercss XumMudeckoe o0Opa3oBaHUE
oOydJarommxcs Ha YPOBHE CpPEAHETo 001ero o0pa3oBaHUs CPEICTBAMH Yy4eOHOTO
npeaMera «XUMHS», COJEpPHKAHUE U TOCTPOEHUE KOTOPOTO OMNpEAeieHbl B
MporpaMMme 1O XUMUU C Y4E€TOM CHenu(PUKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
oOmux I1eJell W TPUHIUIOB, XapaKTePHU3YIOMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero obero oopa3zoBanus B Poccuiickoit deneparum.

XvMHS KaK AJEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OHa BHOCUT CBOM BKJaJ B (()OPMUPOBAHUE PALIMOHATILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/]JaHHUE€ LEJIOCTHOTO MPEJCTABICHUSI 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU Ha OCHOBE IOHUMAHMS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHMEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHSI KaK 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 coorBercTBMM ¢ OOmMMM UEMSIMH W TMPUHIMIIAMU CPEAHEro oOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKEHUA
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 SBJISIOTCS 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 OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

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  3HAHUW HA  ONpPENeNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHuss 00 HU3y4aeMbIX 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
MPEICTABICHUS O XUMHYECKON CBS3M, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX 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 MaTepuan u (PaKTOJIOTHYECKHE CBEACHUS O BEMIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpOTEKaHusl jaonojHsercs B kypcax 10 um 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
JIPYTUMU HayKaMH, PacKpbhIBalOT €€ pojb B IMO3HABATEILHOW M MPAKTHYECKOMN
JEeSTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXXEHUS K Ipoleccy
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHUEU, KPUTUYECKH OCMBICIMBAThL WH(OpMAIUIO U
OpUMEHATh €€ JUIsl TIOTIOJIHCHMS 3HAHWM, pEIICHUS WHTEIUICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypPOBHS  WM3Y4Y€HUS  OPUCHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYaroOIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uuel, TakKUX Kak: MaTepUaIbHOE E€IMHCTBO HEOPTraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
IPEANOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTUYECKUX MpodieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON MO XUMHUU TOIXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
VHUBEPCAIBHBIX y4eOHBIX JCHCTBUH, UMEIOMUX 0a30Boe 3HAYCHHE IS
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peHIeHUs MpoOiieM, TMOWCKa, aHaiu3a U
00paboTku nHGOpMAIHH, HEOOXOJUMBIX NI IPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU OMPEICICHUH
COJIEpKAaTEeNIbHOW XapaKTepUCTUKU LeJed H3yueHHs] MpelMeTa HanpaBlICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JEATENIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C



METOJUYECKON TOYKM 3PEHHsI TaKOW TMOAXOA K OMPEACICHUIO LEeJeH H3y4eHHS
npeaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMU LEISIMH H3y4eHHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (opMuUpOoBaHHE CHUCTEMbl XMMHYECKUX 3HAHUM KaKk  BakKHEHIIeH
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JIeKAT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOGHHE sI3bIKa HAyKH, YCBOCHHE WM TMOHHMAaHHE CYITHOCTU IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIGHHE C HCTOpPHUEH
WX Pa3BUTHS M CTAHOBJICHUS,

e (GopMUpOBaHUE M Pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX IMO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKUX SIBJIICHUM,
UMEIOIIUX MECTO B IMIPUPOJIC, B TPAKTUYCCKON U TIOBCETHCBHOM YKU3HM;

® pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIOACHHEM IpaBWII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, copepikaTenbHasi XapaKTEpUCTHUKA LEJIeH W 3a/1a4 W3ydeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJep)KaHus OOy4eHHs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUMU, a (YHKIIMOHAIBLHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOUN KU3HU
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBf3u ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEE
3HauYEHWE MPUOOPETAIOT TaAKKE eI U 3a7a4H, KaK:

ajganTamnus 00y4arouuxcsl K YCIOBUSIM JUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIN), WMEIOINX YHUBEPCATbHOE 3HAYCHHWE JUISI PA3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIICHUs MpoO0jeM, MOMCKa, aHaian3a U 00paboTKu mHQOpMAInH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHWW XWUMHUHU, a TakkKe s OICHKH C TO3UINI



AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XUMHUUYECKUX
MPOIIECCOB HA OPTraHU3M YeJIOBEKA U MPUPOHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl MIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIAEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEUICHUM TJIOO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMH.

B yueOGHOoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeAMETHOW 001acTu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopazoBanus, coctaBisieT 68 dacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J10uKa. DHEPreTHYeCKHe ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUsl JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH U Ilepuoanueckas cuCTeMa XUMHYECKUX AJIEMEHTOB
1. . MenneneeBa. CBs3b MEpHOANYECKOTO 3aKkoHa U [lepronnueckoi CUCTEMBI
xuMmuueckux aneMeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYIIaM U MepUOaM.
3HayeHHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBsi3b. BHIBI XUMHUYECKOW CBSI3U
(xoBaJIeHTHAsl HEMOJSIpHAs M TOJSApHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHas cBa3b. BaleHTHOCTh. DNEKTPOOTPUIIATENBHOCTD.
Crenenp okucneHus. IoOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10J1s1 BELIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTHueckass CBA3b HEOPraHMYECKUX BEILIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus — XMMHUYECKHMX — PEakIHd B
HEOPraHWMYECKOM M OpPraHMYECKOW XUMHUH. 3aKOH COXPAHEHUsI MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUX.

CkopocTh peaknuu, e€ 3aBUCUMOCTH OT pasnudHbIX (pakTtopoB. OOpaTumbie
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHHE
xumuueckoro paBHosecus. [Ipunnun Jle [lartense.

DnekTponauTnyeckas auccouuanus. CuiibHbIe U cnadbie 35eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAJUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHue AEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3loKeHUE MepoKcuaa
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUuu HOHHOTO OOMeHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIIANY.

PacuétHnie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B llepuoauyeckoir  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha TMpuUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOTE€HOB, CEphI, a30Ta,
docdhopa, yrmepoga U KpeMHHs) M MX  COEQUHEHUH  (OKCHJOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IprMeHeHne BaXXHENIINX HEMETAJIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenue meramnoB B Ilepuoguueckoint cucreMe XUMHUYECKHUX
sanemeHtoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTasuioB. O6mme ¢gusznyeckue cBoicTBa MeTauioB. CIUiaBbl METALIOB.
DJIEKTPOXUMUUECKUMN PsiJl HAMPSHKEHUM METaJJIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPHM, Kalul, KaJbIWH,
MarHui, aJlOMUHUN, [TUHK, XPOM, JKEJI€30, MEJIb) U UX COCMHECHUMH.

OO6mme crocoObl MOTy4YeHUs METauioB. [IpuMeHeHHe MeTaljioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/a4, HAONMIOJIEHWEe M ONMHCAHUE JIEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHIA aTIOMHUHUS C pacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter maccel BemecTBa Wi 00BbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEIllECTBA, Macce Wi OObEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKI[MU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMU, €CIId OJHO
W3 BEIIECTB UMEET MPUMECH.



XuUMUS U )KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, pa3BUTUU MeAUIUHBI. [loHATHE O HAydHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTepUuaybl, KOHCTPYKUHMOHHBIE MATEpPUAJIbl, KpacKHh, CTEKIO, KEpaMHUKa,
MaTepUaibl JJIs AJEKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yI00peHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS MpErnapaToB OBITOBONW XUMUU
B MOBCEJIHEBHOMW KU3HU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOOmed |
HEeOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX T[OHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KJIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepusi, SJHEPrUsi, Macca, aToM, 3JIEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUUYMHBI M CAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonorus: XUMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (papMarieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKUX MPEnaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHIN A

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPAMM CPEIHEro OOIIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIECHHOCTEH M UICTOPUUECKUX TPAAUIUN 0a30BOM HAYKU XHUMUH;

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

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMU POCCUHCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBFHON M TMPAKTHYECKOW JEATEIHbHOCTH
OOy4JarommXcs 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 COLUMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIIOCOOHOCTH TMOHMMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHUs, JOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K TPOIECCY TBOpUECTBA B O0JIACTH TEOPUH M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa W II03HABATEJIbHBIX MOTHBOB B TMOJYYCHUH U TOCIECAYIOIIEM
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 PELICHHS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

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

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NMOHMMAaHHUS IIEHHOCTEH 370poBOTO W 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

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

NOHMMAHUSI UEHHOCTH TMPaBUJI HWHIWBUAYAJBbHOTO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuid pa3iuyHOTO poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBaHus, Oyaymied mnpodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JIGUCTBUN, NPUHOCAIIUX Bpel OKpYKarouen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

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

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEUICHUU TI100abHBIX IPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHUMAaHUs CYUIHOCTH METOJ0OB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LEIbI0 TOJyYEHHs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

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

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

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

PETYISATUBHBIC), o0ecrieunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIIbHBIMH, KOMMYHHKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JJOrHYeCKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LEIISIMH;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

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

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHWS M TMPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIEOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIUYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEJICTABJICHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNBOCTb;



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

MpuoOpeTaTh OMbBIT HCMHOJAB30BaHUA HH(OPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW uHOOpMaNMel: NPUMEHSATh MEXNpeaAMEeTHbIe ((u3ndyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbI B XOJ€ Uajora u/wuiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYXIeHHsI 1 OOMEHa MHEHHUSAMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

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

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI
11 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOIiass M HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM
npupoasl, B (HOPMHUPOBAHMM MBIIIJIEHUS W KYJBTYPbl  JUYHOCTH, €€



(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIUE MOHATUS (XMMHYECKUH 3JIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHbh OKUCIICHUS, XUMHYECKas CBSI3b
(KoBaJIeHTHAsl, MOHHAS, METAJNTMYECKAasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl PeIIETKa,
TUTIBI  XUMUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW PEaKIMKM, XUMHUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (TEopHs
BJIEKTPOJIUTHYECKON Aucconumanuu, nepuoauueckuit 3akon [l. M. Menneneesa,
3aKOH COXPAHEHUs MAaCChl BEIIECTB, 3aKOH COXPAaHEHUs W TMPEBPAICHUs] SHEPTUU
OpU XUMHYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJMUYECKHH S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHHM, (PAKTOJOTMUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUU M 0€30MMacHOM HCTOIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOM JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABJIMBAaTh UX B3aMMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS TPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpMYJ BEIIECTB U  ypaBHEHUNW  XMUMHUYECKHX  PEaKIIHM,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHbIle Ha3BaHUS OTEIBHBIX
HEOPraHWYECKHUX BEIIECTB (yrapHblid Tra3, YIVICKUCHBIA Ta3, aMMHak, raméHas
U3BECTh, HETAIIEHAS U3BECTh, TUThEBAs COAA, MUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHUH OINPEEATh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUWHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJINUECKasi, BOJIOPOAHAs) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKON PEMETKH KOHKPETHOTO BeEIIecTBa (aTOMHAas, MOJEKYJsSpHasi,
HMOHHAs, METAJNINYECKasi), XapakTep Cpeabl B BOJHBIX paCTBOpPAX HEOPraHUUYECKUX
COCJIMHCHU;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIMBaTh MPUHAIJICKHOCTD
HEOPraHMYECKUX BEMIECTB IO HX COCTaBY K ONPEACIEHHOMY KIacCy/Tpyrme
COeIMHEHUM (MPOCTHIC BEIIECTBA — METAJJIBI U HEMETaJUIbl, OKCHJIbl, OCHOBAHUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHM PACKPBIBATh CMBICH MepHOAUICCKOro 3aKkoHa /I,
N. MeHnneneeBa u 1eMOHCTPUPOBATh €0 CHCTEMATU3UPYIONIYI0, OOBSICHUTEIIHHYIO
Y MMPOTHOCTHUYECKYIO () YHKIIHH;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 1—4 mnepuonoB Ilepuoandeckord CUCTEMBI
XuMu4Yeckux 3jemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKHUE YPOBHIY, OOBSCHSITh
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUU
1o nepuoaaM u rpynmam llepuoandyeckon cucteMbl XUMUYECKUX 3ieMeHToB [l. .
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIUYHBIX  KIJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYEeCKUMU
BEIIIECTBAMU C MMOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KIIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pa3IUYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BeIIEeCTB, TEIJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, YYaCTHIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS PEAKIMH pPa3IUIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT /10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHUH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbhIBaTh CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIUN MOCPEJACTBOM COCTaBIICHHUS DJIEKTPOHHOTO OanaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle llatense);

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUUYECKHE IPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHUIH MPOBOANTH BBIYHUCICHHUS C HCIOJIb30BAHHEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Tra30B
MPU XUMUYECKUX PEaKLMsIX, MACChl BEIleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEIIOBOro 3 (}eKTa peakimd Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U J1TabopaTOpHBIM O00OpPYAOBaHUEM, a TaKXe MpaBUia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMU MO BBIMOJHEHUIO Ja0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M  BBINOJHITH XUMHUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpPEACICHUE CpEIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCAJIBHOTO
WHJMKATOpa, BIUSHUE PA3TUYHBIX (AKTOPOB Ha CKOPOCTh XUMHYECKOW peakIiuu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHHS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TeMam «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C NpPaBUJIAMU TEXHHKU
0€30MacHOCTU TIpU OOpaleHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY0BAHUEM,
NPEACTaBIATh PE3ylbTaThl XUMHUYECKOTO OJKCIepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GOpMyTUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIMU3UPOBATh XUMUUYECKYIO
uH(OpMaILIMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJMIOAATh  TpaBWia  SKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpPaHEHMsI CBOEr0 3[0POBbS U OKPYXKAKOIIEH NPUPOJHON Cpeabl, OCO3HABAThH
OMAaCHOCTh BO3AECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAS
cmpicn mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0OYy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaitms mis 3anmucu XUMUYECKHUX

dbopmy.



11 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuii 3akoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4 1
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 3




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrporbusie  Ipaxririeckie H3yYeHusl odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1.0 XHUMHYECKUH DIIEMEHT. ATOM. ) 04.09.2023 BH6H_HOTeKa LOK
DneKTpoHHask KOH(PUTYpaIus aTOMOB 05.00.2023 | hitps://m.edsoo.ru/ff0d210c
[Iepnoanueckuil 3aK0H 1 bubnuoreka [IOK
[Mepuoauueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/ff0d210c
3-4 snemenToB JI. . MenpeneeBa, ux 2 11.09.2023
CBSI3b C COBPEMEHHOM Teopueit 12.09.2023
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB bubmuorexa [JOK
XUMUYECKHX JIEMEHTOB U MX https://m.edsoo.ru/ff0d210c
5.6 ;zzf[l:g;:p:; IO TPYIIIIaM | TIEPUOIaM. 5 18.09.2023
PHOIMYECKOTO 3aKOHA U 19.09.2023
CHUCTEMBbI XUMUYECKHUX deMeHToB [. 1.
MeHnpeneeBa B pa3BUTHH HAYKH
25 09.2023 bubmuoreka [JOK
7 Bxoanas koHTpoJIbHAS paboTa. 1 1 https://m.edso0.ru/ff0d210c
CrpoeHue BelecTBa. XUMUYECKast bu6mmoreka [JOK
8.9 CBSI3b, €€ BU/IbI; MEXaHU3MBI 5 26.09.2023 | https://m.edsoo.ru/ff0d210c
00pa3oBaHUs KOBAJIEHTHOW CBSI3H.
Bonoponnas cBs3b 02.10.2023
10-12 BanenTtHoCTS. 3 bubnmuoreka [JOK
DneKTpooTpULaTeIbHOCTh. CTeneHb 03.10.2023



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

OKHcIeHMs. BemecTBa MOIEKyIPHOTO
1 HEMOJIEKYJISIPHOTO CTPOEHUS

10.10.2023
16.10.2023

https://m.edsoo.ru/ff0d210c

Ilonsatue o AUCIICPCHBIX CUCTEMAX.

23.10.2023

bubmmoreka [{OK
https://m.edso0.ru/ff0d210c

13-15 SICTHHHHe Y KOJUIOWUIHBIE PaCTBOPBI. 94.10.2023
accoBas JI0JIS BEIIECTBA B paCTBOPE 6.11.2023
Knaccudukanus u HOMeHKIaTypa 7.11.2023 | bubmuoreka [JOK
HEOPraHWYEeCKUX COCTMHCHU. 13.11.2023 | https://m.edsoo.ru/ff0d210c
16-19
['eneTnveckast CBsI3b HEOPraHUUECKHUX 14.11.2023
BEIECTB, PA3JIUNYHBIX KJIACCOB 20.11.2023
Knaccudukanuss XaMuueckux peakiuii bubmuorexa [JOK
B HEOPraHUYECKOW M OPraHMYEeCKOi https://m.edsoo.ru/ff0d210c
90-21 XI;IMI;IZI. ?11;0}(1) coc);palzeinﬂ MacChI 91.11.2023
BEIECTB; 3aKOH COXpaHEHUS U 97 11.2023
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
9923 Ckopoctb peakiuu. OOpaTumblie 28.11.2023 | budmiorexa LHOK
peaknuu. XUMUYECKOE PaBHOBECHE 4.12.2023 https://m.edsoo.ru/ff0d210c
[Ipaktrueckas padota Ne 1. «BnustHue bubmuoreka [JOK
24 pa3nyHbIX (PAKTOPOB HAa CKOPOCTH 5.12.2023 | https://m.edsoo.ru/ff0d210c
XUMHUYECKON peaKinm»
bubnuoreka [JOK
25 [TonyrogoBasi KOHTpOJIbHAs paboTa. 11.12.2023 | https://m.edsoo.ru/ff0d210c
DNEeKTpOIUTHYECKAs JUCCOLUALU. bubnuoreka [IOK
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee 12.12.2023 | https://m.edsoo.ru/ff0d210c
26-27
(pH) pactBopa. Peaknuu noHHOTO 18.12.2023

oOMeHa. FI/I,Z[pOJ'II/IB OPraHN4YCCKUuX U
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HCOPraHNM4YCCKUX BCIICCTB

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
19.12.2023
28-29 | peakuuu. [ToHsTHE 00 BIIEKTPOIH3E 95 12 2023 https://m.edsoo.ru/ff0d210c
PacILIaBOB U PAaCTBOPOB COJIEH o
30 KoHnTponsHas padoTta 1o pasaeny bubnnorexa LOK
«Teopernyeckre OCHOBBI XUMUM» 26.12.2023 https://m.eds00.ru/ff0d210c
Mertaubl, X NOJIOKEHHUE B bubnuoreka [JOK
[Mepuouyeckoit cucreMe XUMHUECKHX https://m.edsoo.ru/ff0d210c
31-32 anemenTtoB JI. 1. MenneneeBa u 08.01.2024
0COOEHHOCTH CTPOCHHUS aTOMOB. 09.01.2024
OO6mwme ¢puznueckre CBOMCTBA
METaJIJIOB
CnnaBbl METaJIOB. bu6mmoreka [IOK
. . 15.01.2024
33-34 | DnexkTpOXUMUYECKUIN PSIJI HAPSUKECHHUIA https://m.edsoo.ru/ff0d210c
16.01.2024
METaJIJIOB
XUMHYECKHE CBOMCTBA BaKHEHIITUX bu6mmoreka [JOK
. . . 22.01.2024
35-36 | MeTayI0B (HATPHIA, KA, KaJbIHA, 93.01.2024 https://m.edsoo.ru/ff0d210c
MAarHui, alfOMUHMN) U UX COEIUHEHUM o
37.38 XHUMHYECKHE CBOMCTBA XpOMa, MEIH U 29.01.2024 bubmuorexa IIOK
HX COeHHEHH 30.01.2024 | https://m.edsoo.ru/ff0d210c
39-40 XuMHYecKre CBOMCTBA LIMHKA, YKeJle3a 05.02.2024 bubnuorexa IIOK
W HX COeHeHil 06.02.2024 | https://m.edsoo.ru/ff0d210c
[Ipaktuyeckas padota Ne 2. "Pemenue 12.02.2024 bubnuoreka [IOK
41 AKCTIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe R https://m.edsoo.ru/ff0d210c
«MeTtame»"
42-43 | HemeTamibl, UX MOJIOKECHHUC B 13.02.2024 | bubauoteka LIOK
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[Tepuoanueckoi cucteMe XUMUYECKUX
aneMmeHTOB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHSI AaTOMOB

19.02.2024

https://m.edsoo.ru/ff0d210c

®u3nyecKue CBOMCTBA HEMETAIIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe

bubmmoreka [{OK
https://m.edso0.ru/ff0d210c

44 20.02.2024
KHCIIOpoa, cepkbl, pochopa u
yriiepojaa)
XUMHYECKHE CBOMCTBA raJIONEHOB 26.02.2024 | bubmmorexa LIOK
45-47 cepsl 11X Coeeni ’ 27.02.2024 | https://m.edsoo.ru/ff0d210c
4.03.2024
XuMuuecKue CBOMCTBa a30Ta, hocodpa 5.03.2024 | bubmmorexa LIOK
48-50 1 HX COCTMHCHH ’ 11.03.2024 | https://m.edsoo.ru/ff0d210c
12.03.2024
51.52 XHUMHYECKHE CBOMCTBA yIiIepo/a, 18.03.2024 BH6H_H0TeKa HOK
KPEMHHS U UX COSAMHEHUI 19.03.2024 https://m.edsoo.ru/ff0d210c
53.54 [IpuMeHeHrne BaXKHEHIINX HEMETAIOB 01.04.2024 BH6H_H0TeKa HOK
W HX COeMHeHil 02.04.2024 | https://m.edsoo.ru/ff0d210c
O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUIT bu6mmoreka [JOK
08.04.2024 ]
5557 | 1O TeMe «Hemeramisny. BI)I‘II/ICJ'ICHI/ISIU 09.04.2024 https://m.edsoo.ru/ff0d210c
110 YpaBHEHUSIM XI/IMI/I‘IGCK.I'/IX peaKiuii 15.04.2024
1 TEPMOXUMHYECKHE PACUETHI
[Ipaktuueckas pabota Ne 3. «Pemenue bubnunoreka [JOK
58 OKCIIEPUMEHTANIBHBIX 3a/1a4 [10 TEME 16.04.2024 | https://m.edsoo0.ru/ff0d210c
"Hemeranas"»
KonTponpHast paboTa o Temam bubnuoreka [IOK
59 «Metamne» u «HemeTamib. 22.04.2024 | https://m.edsoo.ru/ff0d210c

HpOMe)Ky’TOLIHaH aTTeCTanusi.
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Heopranuueckue u opranuyeckue

23.04.2024

bubmuoreka [JOK

60-62 | xwucnotel. Heopranuueckue u 3 29.04.2024 | https://m.edsoo.ru/ff0d210c
OpraHUYEeCKUE OCHOBAHUS 30.04.2024
AmdoTepHbIe HEOPraHUIECKUE bubnuorexa [JOK
OpPraHUYECKUE COCTUHCHHUSI. 06.05.204 | https://m.edsoo.ru/ff0d210c
63-64 2
I'enernyeckas cBsI3b HEOPraHMYECKUX 07.05.2024
Y OPTaHWYECKUX BEIIECTB
Poine xumuu B oOecrieueHnm bubmmoreka [{OK
65 3K0J‘IOFI/I\‘:I€CKOI\/JI, SHEPTreTUUECKOM U 1 13.05.2024 https://m.edsoo.ru/ff0d210c
MUIIEBOI 0€30MMacHOCTH, Pa3BUTHH
MEUIAHBI
[IpencraBnenus: 06 0OMMUX HAYYHBIX bubmuorexa [JOK
66 MPUHIMIIAX TTPOMBIILICHHOTO 1 14.05.2024 | https://m.edsoo.ru/ff0d210c
MOJTyYCHHUST BYKHEUTIINX BEIIECTB
YenoBek B MUpE BEMIECTB U bu6mmoreka [IOK
67 MaTepHaioB. XUMHUS U 3JI0POBbE 1 20.05.2024 | https://m.edsoo.ru/ff0d210c
YeoBeKa.
bu6mmoreka [JOK
68 KounTponbHas pabora. 1 21.05.2024 | nttps://m.edsoo.ru/ff0d210c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus / Epemun B.B., Ky3emenko H.E., Tepenun B.W., [Ipo3noB A.A., Jlynun
B.B.; noxa penaxuueii Jlynuna B.B., O0miectBo ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «3m1aTenbeTBO
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Xumus 11 knacc, 3a1auHuK U1l ydanuxcsi 001eo0pa3oBaTeIbHbIX OpraHU3alnii
/H.E.Ky3uenoa, A.H.JIeskun/, Mocksa, U3natenbckuii neHTp «Benrana-rpad»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Topran pyHmamMeHTaIbHOTO XUMHUYECKOTo oopasoBanus ChemNet. Xumuueckast
nHpopManroHHas ceTh: Hayka, oOpa3oBanue, TexHoyoruu http://www.chemnet.ru

lNazera «Xumusi» U calT Ayist yaurtens «f uy Ha ypok
xumumn» http://him.1september.ru

Enunas xomnekuust LIOP: [MpeameTHas xommekmus «Xumusi» http://school-
collection.edu.ru/collection/chemistry

EcrecTBeHHO-Hay4uHbIE SKCIIEpUMEHThI: XuMus. Komneknus Poccuiickoro
obmieoOpa3oBareapHOro noprana http://experiment.edu.ru

Bcepoccuiickas onuMmunana MKOJILHUKOB o XuMuH http://chem.rusolymp.ru

Oprannyeckasi XMMU: SJIEKTPOHHBIA YIeOHUK JJIsI CPETHEH
mkoJbe http://www.chemistry.ssu.samara.ru

OCHOBBI XUMUU: 3JIEKTPOHHBIN yueOHuK http://www.hemi.nsu.ru

HI/ICTaHHI/IOHHaﬂ oJMmMIInaaa 1mo XuMumn: TGJ’IGKOMMYHI/IKaHI/IOHHHﬁ
00pa3oBaTeIIbLHBIN
npoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry

3auuMarenbHas xumua http://home.uic.tula.ru/~zanchem

Knaccudukaius xumudeckux peakmuii http://classchem.narod.ru
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Metonuka oOydyeHHs] XUMUU: CalT Kadeapbl XuMuu
HI'TIV http://mctnspu.narod.ru

Caiit «BupryanpHast xummudeckas mkosnay http://maratakm.narod.ru

Caiit «Mup xumum» http://chemistry.narod.ru

XuMuK.py: caiit o xumuu http://www.xumuk.ru

Xumust JUTs BCeX: MILTIOCTPUPOBAHHBIC MaTE€PHAJIbI 110 00IIEi, OpraHMYECKON U
Heoprannyeckoi xumun http://school-sector.relarn.ru/nsm

DrekTpoHHas OnbnMoTeka mo xumuK u Texuuke http://rushim.ru/books/books.htm

OnexTpoHHast OMOIMOTEKa YUEOHBIX MaTepPHAJIOB IO XUMUU Ha TIOpTaie
Chemnet http://www.chem.msu.su/rus/elibrary

Ounukonenus «[Ipupona nayku»: Xumus http://elementy.ru/chemistry
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