MYHULINNATbHOE easmumsiossoncroe

CPE[HAA OBLIEOBEPA3OBATENBHAA
E >I<ETHOE IJJKO?'IA No. 22 " 2817

MWHUCTEPCTBO NPOCBELIE OEPA3OBAT & -eanvdicurS L Hon

DN: C=RU, S=KbaCHonapcm17| Kpa,
TREET="353522, KpacHogapckwii kpai,

J-I bH O E ?eMpIOKCKVIVI p-H, Mepechbinb n, BEOHOAPEBOW,

MI/IHI/ICTCPCTBO 06p330BaHI/Iﬂ, HW&E 94", L=Mepecsinb, TSAWPEKTOp,

EXOEHWE  Gmvlisbicnoicne
CPE[HSIA OBILEOBPA3OBATENHASA
Kpacnoua CK(QP E.D.Hﬂﬂ LIKOMA No. 22 MYHWLIAMATIEHOTO
OBPA3OBAHMSA TEMPIOKCKIM PAVIOH,
8 b LL'.EO BPA3OBAT orpr-1o22304748817,
@

HWNC=02079063228, NHH t01=2352031212,

AIMHHHCTPANHs MyHHIHTATLHOIBIUOPEAA LLIKOTTA No.& e, ok

PACCMOTPEHO

PykoBonurens IIIMO
YUUTEJIEN €CTECTBEHHO-
HAy4HOTO IUKJIA

[MTuuyruna H.H.

[Tporokos Nel ot «28»
aprycra 2023 .

AnekceeBHa, SN=benosepoga,
2 CN=MYHULINMNANBHOE BIOMKETHOE

CO I}J]Wu AT HOT Shelion obieosrraontinemas
LUKOMA No. 22 MYHULIMMNAIIbHOIO

O O 5 PA3OBAH |/|F| OBPA3OBAHMWSA TEMPIOKCKUIA PAVIOH

OcHoBaHue: f ABnsCL aBTOPOM 3TOrO

TE M P D\; KC KM M ﬁﬂq:g':'\::'l:.;laﬂ)KGHMel MecTo I'IO[J,I'IIVICIBHVIH
PANOH Poxt Roador Bopon. 1010
COI''TACOBAHO YTBEPXJIEHO

3amectutens qupekropa  Jupexkrop MBOY COIII
o YBP No22

[Tanosan I'.B. benosepona 10.A.
[TpoTokoa Nel ot «29» [Tpotokomn Nel ot «30»
aprycrta 2023 . aprycta 2023 r.

PABOYAS IIPOTPAMMA
(ID 1844423)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

s ooygaromuxcst 10 — 11 kmaccoB



. [lepecsinb 2023 1.



MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 0o0pa30BaHUS
(®OIT  COO), npencraBiaeHHbIXx B DenepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
ydueOHOro mpenmeTa «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelibHbIE TMPOrpamMMbl, U
OCHOBHBIX ToNIOkeHH «CTpaTerud pas3BuTUsi BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONPENEICHUIO
oO1mielt cTpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISICTCS HEOThEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHYKHAT 3aBEpHIAIONIUM OTallOM pealu3alui  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHOW cpeae. Peamnsyercs xumuueckoe oOpa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro oOIero oopa3oBaHUsl CpelCTBaMU y4eOHOTro
npeaMera  «XuMUs», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
mporpaMme 1O XUMUU C Y4ETOM CHEeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJBI M B MATEPHAIBHON XU3HU OOIECTBAa, a TaKXKe C Y4ETOM
o0mMX 1efleil MW NPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HUIpaeT 0coOyIo posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepUAIBHOW KYJIBTYPHI.
Ona BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NpPUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTajna
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCTIEIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00ambHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu ~ IpeaMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpPChl —
«Oprannueckas xumusi» U «OOm@as M HeopraHWyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAaHUUW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
opraHnyecko XxumMuu. @OpMHPOBAHUE JAHHON CHUCTEMBI 3HAHUWM NPHU H3YYCHUU
npenMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxaHusi kKypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cGOpMHpOBaHAa B TIporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHMIO Yy4eOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OPraHUYECKHX
COCQMHEHUN, a TaKKE Ha YPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckOod XWMHHM MOJIy4arOT PpPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPECTABICHUS O XUMHYECKON CBSI3U, KIacCU(DPUKAMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHuss B mpeaMere «XuUMHs» 0a30BOro0 YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYecKnii martepuan M (HaKTOJOTMYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMCsl MPEJOCTaBIAETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BAKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XHUMHUHU C
OPYTMMHU HAayKaMmH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEJILHOM U IPAKTUYECKOMU
NEeSTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh HMH(MOpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS»  JTaHHOTO  YpOBHS  HW3Y4YEHHUsS] OPHUEHTHUPOBAHO  Ha
dopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI I NMOHUMAHUSA
¢unocopckux uuen, TakuX Kak: MaTepUallbHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SBJICHUH IyTEM OSKCIEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXIAYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepeKeHHs] YHEPTETHUYECKUX PECYPCOB, CBIPhS, CO3/IaHMS HOBBIX
TE€XHOJIOTUM U MaTEpHUAaJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS U COLUAIM3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIPEACIICHUIO
COJEp)KaHUSI U TOCTPOEHHUS IMpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHHE
YHUBEpPCATbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAYCHHE IS
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHaluu3a |
00paboTku HHPOPMAIINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA TMPAKTHIECKOM
U HUCCIENO0BATENIbCKON JESATEIbHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IO3HAHWU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KAaK HAa YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MIPH ONpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHMs MpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOMN
NEATEIIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3Yy4YEHUS
IIpEAMETA SABJISIETCS BIIOJIHE ONIPaBIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHs TIABHBIMH LIETSIMU U3YYCHHUs IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUN Kak  BakHEHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTHHBI MUpPA, B OCHOBE KOTOPOWU
JeKaT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI M TCOPUU XUMHH,
OCBOGHHE S3bIKa HAayKH, YCBOCHHE W TMOHMMAaHHE CYITHOCTU JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpHEH
WX Pa3BUTHS M CTAHOBJICHUS,

e (OpMHUPOBaHKE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYECCKUX PCaKIMi, HEOOXOMMMBIX IS TMPUOOpETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MIOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHI M CITOCOOOB JESATEIEHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COONIIOJICHUEM  TIPaBHUII
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, copepxarenbHasi XapaKTepUCTUKA eNed U 3a7a9 U3ydCHHSI
npenMeTa B MporpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPHUTETAMH B CHCTEME cpefHero obmero oopa3zoBanus. Ceronns B
NpernojjaBaHud  XMMUM B OOJbIIEH  cTenmeHu OTHAETCS  NPEANoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJIepKaHUsi OOyueHHs, OpPUEHTUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIONIETO HE
HAOOpoM 3HaHWW, a (YHKIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEAbHOUN KU3HH
JUTSL pEeIICHUS] TPAKTUIECKUX 3a/1a4.

B cBsi3u Cc 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHWE MPUOOPETAIOT TaKKE 1IEIH U 3a7a4H, KaK:

ajganTanus 00y4arouuxcsi K yCIOBUSAM TWHAMHYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOmIMXCsl  KJIFOYEBBIX HABBIKOB  (KJTFOYEBBIX
KOMITETEHIN), WUMEIIINX YHUBEPCATbHOE 3HAYCHHWE /I Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, TONCKa, aHam3a U 00paboTku uHbOpMAIIIH,
HEOOXOMUMBIX JUIsI TPUOOPETCHHUS ONBITa JCSITCIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWM XWMHH, a TaKKe I OIEHKH C TIO3UIUI
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHMU3M UYeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUYaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaldu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B pEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMOHAILHOTO MPUPOOTIONIB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWW JJII TPUHATHS TPAMOTHBIX pEIICHUM B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yuebGHoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpeaMeT «XHUMUI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeAMETHOW 00jacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61ee 4yuciI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctaBiser 68 vacos: B 10 kmacce — 34 4aca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIyYCHUU HOBBIX BEILIECTB W MaTepUalioB. Teopusi CTPOEHUS] OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MOsI0kKeHUsI. CTPYyKTypHbIE€ (POPMYIIbI
OpPraHMYeCKUX BEIIECTB. [ OMoJsiorusa, u30Mepus. XUMHYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBIC Ha3BaHUS
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIIECTB.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHUI:
O3HAKOMJICHHE C oOpasllaMyd OpPraHWYECKMX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTraHHUYECKHX BEIIECTB, HAOIIOJIEHHEe U
ONMMCAHUE IEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPALICHUIO0 OPIraHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOJIYyYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AaIKCHOB: (U3MUECKHE U XHMHYECKHE CBOMCTBA
(peakuuMd TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nojaumepuszauuu). [lomydyeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psil. AUETUIICH
— TPOCTEUINNA TPECTABUTEIh aJKWHOB: COCTaB, CTpPOEHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peakluMy THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
TOpPEHHUs] ), TOTYYCHUE U TPUMEHEHHUE.

Apensl. beHzoin: coctaB, cTpoeHHe, U3MYECKHUE U XUMHUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYeHHE U OmpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @Quauveckue U  XuUMUYeckue  ceolicmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), noayyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHALJIEKAIIUMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIiIeBOAOPOAOB. lIpupoaHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTaluTUYecKui), mnuponus. IllpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl W3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAKOMJIEHHME C o0pa3laMM IUIacTMAacC, KaydyKOB M pE3UHBl, KOJUIEKIUU
«Hedpte» u  «Yromp», MOIEIMpPOBAaHHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OOHOATOMHBIE CHOUPTBL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBAa (pEakIuu C AKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U OTaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHL. JTWUJIEHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUpPTHI). [leiicTBue Ha
Opra’usM 4esoseka. [I[puMeHeHne rimuepuHa U STUICHTJIMKOJIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3NYECKUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

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

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe W XUMHUYECKHe CBOMCTBa (CBOMCTBA,
o0miue Uil Kj1acca KUCIOT, peaklus dTepUPHUKAIIK), TOTyYeHUE U TPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxHble 3QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['HMaponus
c10xkHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogpl: cocraB, KiaccupUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom meau(ll), okuciaenne amMmMuauHbM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ounonoruyeckas poisib. @orocunres. PpykTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoo3bl.  du3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBe/ieHne, HaOMI0/IEHHEe M OINMCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoMm wMeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeOpa(l) u runpoxcumom wmenu(ll), B3ammomeicTBHe Kpaxmaia C HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaumn.

Bbluncnenust mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIH NPOAYKTa PEAaKLMH 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTcoznepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(poTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMMHOKMCIIOT (Ha IpHMepe IIMIuHA). buosormyeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHEHHud. IlepBuunas,
BTOpUYHAsE M TpPEeTUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalllsl, KAY€CTBEHHBIEC PEAKIINH Ha OEJIKU.

OKCHEpUMEHTAJIBHBIE METOABl HM3YyYEHHMS BEIIECTB M HUX IPEBpAILECHMI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHB IOJMMEPU3ALNN, CPEIHAS MOJIECKYISIpHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COECIWHEHUNA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHACHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HAaKOMJIEHHE C o0pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexrpeamMeTHbIE CBA3U.



Peanuzanus MeXnpeaMeTHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMUU B
10 kjmacce OCYIIECTBISETCS YEpe3 HCIOJIb30BAHHME KaK OOLIUX E€CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUsi, NEPUOAUYHOCTb, HAOJIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, OJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
OPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOIbI, >KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPO/IbI, MOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBbIE MPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUSA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IIpEerapaThl, MATEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMuueckud anemMeHT. AtoMm. Sapo aroma, U30TONBL. IJIEKTPOHHAs
000yI0YKa. DHEPreTuYecKue ypoBHU, TOIYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTU paclpeiesieHUusl AJIEKTPOHOB MO OpOUTaNsIM B aTroMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypAIUsi aTOMOB.

[Iepuonnueckuit 3akoH U Ilepronnueckass cucreMa XUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavueHUe NePUOINUECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBl XUMHYECKOM CBS3U
(koBaJieHTHAs] HEMOJISIpHAS W TOJIIpHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). Bopopoanass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKU.

[Tonsatue o aucnepcHbix cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUH. Homenknatypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHUM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUM TPU XUMUUECKUX PEAKIIHX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XUMHUYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas auccoryanus. CHIIbHBIC U cla0bie IekTpoduThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOUHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl M3YYCHHS BEIIECTB M WX MPEeBpaIlCHMUII:
neMoHcTpanusa Tabmmn «llepuoandeckas cucrema XuMu4deckux anemeHToB Jl[. WM.
MeHnneneeBay, U3ydeHHE MOJEICH KPUCTAUIMUYECKUX PEIIETOK, HAOIIOICHHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aToOpa, ONpEAeICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pPEaKIWH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHre pa3udHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3anaun.

Pacuétbl 1nO ypaBHEHMSAM XHMHUYECKUX pPEAKIMHA, B TOM YHUCIIEC
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCMOJb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranunueckasi XuMus

Hemeramnel. Ilomoxenne HemetamioB B llepuoamyeckonn  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIoB (Ha MpuMepe
KHCIIOpoaa, cephl, pocdopa u yriiepoa).

XHWMHYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJIJIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrmepoga W KpeMHHUSI) U HUX  COoeAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. Ilonoxxenue meramioB B [lepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
aTomoB MmeTasuioB. OOmue pusznueckue cBorcTBa mMeTamioB. CriiaBbl METaUIOB.
DNEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

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

OO6mue crnocoObl MmosyyeHus: MetamioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPaIICHUIA:
U3y4YeHUEe KOJIJIEKIMU «MeTamuibl U CIUIaBbl», 0Opa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIIOJCHUE M OMNHCAHWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PAacTBOpaMU
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa WM 00bEMa T'a30B MO MU3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METOJaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUICHHOTO
IIOJIyYEHUS] BAXKHEUIINX BELIECTB.

UenoBek B MUpE BELIECTB U MATEPUAJIOB: BAXHEWIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuaibl Ui 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ya0OpeHusl.

XuMUs U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOIb30BAHUS JICKAPCTBEHHBIX
MpernaparoB, MpaBuja 0€30MaCHOTO KCIIONIB30BAHUS MPENapaToB OBITOBON XUMUU
B MOBCETHEBHOU JKM3HH.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNOpeIMETHbIX  CBSI3€M MpU  U3YyYeHUH OOwmed u
HEOPraHU4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaK MW TOHSITUH, SBISIOLIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KilacCu(UKalMsi, NEePUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHHUS, CKOPOCTb.

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

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIbI, TOJIE3HBIC HCKOTAEMBbIE, TOILIIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUAJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOCTBO, IHIIEBAs
NPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS POMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¢ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJist
pa3pabOTKH TIAHUPYEMBIX PE3YJILTATOB OCBOCHHS MPOTPAMM CPEHETO OOIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeameTa «XUMHS» Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMUCS POCCUMCKONW TpaKAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

IieJICHAIIPaBIEHHOE PAa3BUTHE BHYTPECHHUX YOCKICHUH JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaJIULIUiA 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LEJIOCTHON
CUCTEME XMMUUYECKOT0 00pa30oBaHUs;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl U CIOCOOHOCTU CTABUTh
LEIU U CTPOUTD KU3HECHHBIEC MIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMd W  [paBWIaMH  TMOBEACHUSA, CIOCOOCTBYIOIIMMHM  Mpolieccam
CaMOITO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATETHLHOCTH
oOydJaromuXxcs Mo peajn3aluy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS :

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIIKY;

MPEACTAaBICHUS O COIMAJbHBIX HOPMax MW MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh W NPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMYHBIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOJMIOJICHUH, KPOMOTJIMBBIX OKCIMEPUMEHTATBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W II03HABAaTEJIbHBIX MOTHBOB B IIOJYYCHUH U TMOCICAYIOIIEM
aHajau3e mH(OpMaIMK O TEePEOBBIX JOCTHKEHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJCHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMU, CBI3AHHBIE C XUMUUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHoro o0pa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBwiI 0e30MacHoOro oOpalieHusi C BEMIeCTBAMU B OBITY,
ITOBCETHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAaHMUSI UEHHOCTH MPaBUJI HWHIUMBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEACTBUI M HENPHUATHS BPEIHBIX NMPUBBIUEK (YymoTpeOneHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYyruxX BUIAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHWU NPAKTUUECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIAYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 1IeJI€COO0Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0AIBHOTO XapakTepa HKOJOTHUYECKUX MPoOeM, BIMUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HWCIOJIb30BAHUS JIOCTIKCHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON Cpejie, YMEHHUS TPOTHO3UPOBATH HEOIATONPHUATHBIC SKOJIOTHUYECKHE
NOCJIEICTBUS MPEAIPUHUMAEMBIX JEHCTBUN U IPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW WU COLMAJIBbHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO TNPOTHUBOCTOSITH HJIEOJOTUU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

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

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEITOCTHOTO
MIPEICTaBICHUs 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUU NpoOJeM COXpPaHEHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOoCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM pOJIU B
CO37aHUM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTBHBIX TPOoOIeM
YCTOWYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPre€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHM MEAMIMHBI, 00E€CIECYEHUU YCIOBUMU
YCHEUIHOTO TPpyAa U DHKOJOTMYECKH KOMGMOPTHOM >KU3HM KaXKJOTO 4YJeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUUIS aHalu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUYECKHE 3HAHUS JJIs
pelieHus Ipo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN MO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lIMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4EOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHbIC) OOIIEHAYyUYHbIE TOHSTHS, OTPaKaroIIe
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenu(pUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIHUsl, SIBJIICHHE,
IpoIecc, CUCTEeMa, HAY4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC IEHCTBUA (IMO3HABaTENbHBIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOW KOMIIETCHIIMH 00YJarOIInXCsl;
CHOCOOHOCTD o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHBIEC

MEXJIUCIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHHUS M YHUBEPCAJIbHBIC Y4eOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXaroT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbI€e JTOrHYeCKHeE AeHCTBUS:

CaMOCTOSITEIbHO  (QOpMYIMPOBATH W aKTyaJHW3HUpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENIATh eI JACITEIbHOCTH, 3ajJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCHOJIb30BAaTh MPHU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICJIATh XAPAKTEPHBIE MPHU3HAKHU IMOHITUM W YCTAHABIMBATH MX B3aHUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJ11 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

yCTaHABJIMBATh MNPUYUHHO-CICICTBEHHBIE CBSA3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PpACCYXJeHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMaTpUBAEMBIX
SBJICHUSAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEeMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIU, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUecKkas ¢opMmysa, ypaBHEHHE XHUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTUYCCKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC TIPEJACTABICHUSI JIJIs1 BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

dbopMynHpoBaTh LIETU U 3a]1a4l UCCIIEIOBAHUSA, UCIIOIH30BATh MTOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTa
MO3HAHUSI M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHWS M  MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJ0M
npolecca, CaMOCTOATENBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OpMYITUPOBATH
000011IeHNs ¥ BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B NTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAYydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATH MHPOPMAIUIO PA3IMYHBIX BUAOB U (hopMm
MpeACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh 151
HEMPOTUBOPEUUBOCTH;



dbopMynUpOBaTh 3ampPOChl U MPUMEHSITH PA3IUYHBIE METOJbI MPU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopmaiuu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAyYHBIM $3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPEeoO0pa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JA€HCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ¢ AUaiora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHEHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAUHUEN pe3yJlbTaTOB I03HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaM3alliu y4eOHOTO MpoeKTa U (GOPMYIUPOBATH BHIBOJIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIJIACOBAHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSMU.

OBiaeHne yHMBEpPCAJIbHBIMH PeryJATHBHBIMY J1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBIISITh CBOK IO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUPOBAaTb M IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBATH MPEIJAaraéMblii aJIrOpUTM JI€UCTBUNA TIPU
BBIIIOJIHEHUN Y4YEOHBIX M HCCIEIOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
b exTUBHBIN croco0 HMX pemieHus ¢ Y4€TOM TMOJYYCHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)XaroT:

chopMHUPOBAaHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraOMINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAS
Macca, MOJSIPHBI OO0BEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAJIbHAs TpYIINa,
paauKal, U30Mepusi, U30MEPbl, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPO/A W a30TCOJEP)KAIlME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TCOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalme B OCHOBE TMOHMMaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHMHYECKHX
SBICHUHN, (DAKTOJIOTHYECKUE CBEJICHHUS O CBOWCTBaX, COCTaBe, IOJYyYCHUH U
0e30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHSITHUH,
YCTaHABJIMUBATh MX B3aUMOCBSI3b, HUCIIOJIIB30BATh COOTBETCTBYIOIINUE MOHATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJI30BaTh XHMHUYECKYIO CHUMBOJUKY JJIs
COCTaBIICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB JIJISl MIUTFOCTPALMHM HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHUYECKUX BELIECTB MO MX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynmne COoeAuHEHUN (yrieBOAOPOAbl, KHUCIOPOJ | a30TCOACpIKAIINE
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoi HoMenknatype (IUPAC), a Takxke NpUBOAUTH TPUBHUAIbHBIC
Ha3BaHUsI OTHAENIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHOoN, (opManbIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
dpykTo3a, KpaxmMall, HeJUI0I03a, TJIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpPaHEHHsI MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nMYecKkue M XMMHMYECKHME CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, STAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEeHOJI, aleTalnbIeru]l, MypaBbMHAsE U YKCYCHasl KUCIOTHI, TJIFOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCTIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XWMHYECKHX pPEaKIHU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEpPepabOTKU W
IPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYUCICHUS TI0 XUMHUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakluu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHHMI BIIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS I TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH H HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOoCyZIoM 1 Ja00OpaTOPHBIM OOOPYJOBaHMEM, a TaKKe MpaBuUiia OOpAIICHHS C
BEII[ECTBAMU B COOTBETCTBUU C WHCTPYKIMSMH IO BBITOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBIMIOJNHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBPAICHUS OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIsi OCTKOB MPH HATrPEBAaHWH, I[BETHBIC PEAKIMHA OEIKOB) B
COOTBETCTBHHM C TIpaBUJIAMU TEXHHKHA OE€30MacHOCTH TpU OOpamieHuu ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHEM, TMPEACTABISITH PE3yIbTATHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCH YPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aAHAJTU3UPOBATh XUMHUUECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHUYECKHU
LEJeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JESATENIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXaloIleld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUA HA >KMBBIE OpPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHUX
BELIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax CHocoObI
YMEHBIICHUs] M TPEeJOTBPALEHUS HUX BPEJAHOIO BO3JECUCTBHS HAa OpraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CAEeNbIX W Cla0OBUIALIIMX OOYyYaloUIUXCs: YMEHHUE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTHYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30ToI, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOJIHA ), KpUCTAINIMUECKAs PelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
AJICKTPOJIUTHYECKAsT JTMCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpHs
BJICKTPOIUTHYECKON Auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE INMOHUMAHMUSI MPUYUMHHOCTH U
CHCTEMHOCTH XUMHYECKHX SIBICHUU, (PAKTOJIOTHYECKHE CBEASCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTE€pPHbIE MPU3HAKU TOHATHIMA,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM MCMOJB30BATh XUMUUYECKYIO CHUMBOJIUKY JIJIsI
coctaBilieHUs (GOpMyJd BELIECTB M  YpaBHEHUH  XMMHUUYECKHX  pEaKIuH,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
W3BECTb, HETAIIEHAsI U3BECTh, MUTHEBAS CO/A, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, MIOHHAsI, METAJUTUYECKasi, BOJOPOHASI) B COCAMHEHUSAX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapaKTep CpeAbl B BOJIHBIX PaCTBOPaX HEOPTaHMYECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBy K OMNpeaeiaEHHOMY KJacCy/TpyIme
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPHUOINYECKOTO 3aKoHa /I,
N. MenpeneeBa u J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYIO, OOBICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMEHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbI
xumudeckux snemeHtoB . WM. MenzgeneeBa, HCMOJb3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHWYECKUX BJIEMEHTOB U MX COEAUHECHHUM
I10 reproam u rpymnmnam llepuoguueckoit cucteMbl XUMUUYECKUX diieMeHToB . U.
Menpeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHWE T€HETHYECKOW CBSI3M MEXAY HEOPraHMYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHYECKHE PEAKIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupyrolluX BELIECTB, TEIJIOBOMY
3 dexTy peakiuu, U3MEHEHHIO CTEeTICHeW OKHCIICHHS 3JEMEHTOB, 0OpaTMMOCTHU
peaKIny, y4acTUIO KaTaIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN Ppa3TUYHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPaclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHH PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX pEaKUUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT Pa3IMYHbBIX (PAKTOPOB; XapaKkTep CMEIICHUS XUMHUESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekicTus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JISKAIUEe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TNPOBOAWTH BBIUUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMUYECKUX PEaKlMsIX, MacChl BEUIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE€ MM OOBEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIECTB, MPEBPALIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIa TOJIb30BAaHUS XUMHUECKOU
nocyJIol 1 j1abopaTopHbIM O00OpYyIOBaHMEM, a TaKXe IIpaBUjia OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU TO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHI TUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
AKCIIEPUMEHT (Pa30oKEHNE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIpEJICTICHNE CPEbl PAacCTBOPOB BEHIECTB C TIOMOIIBI0 YHUBEPCAIHHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE SKCICPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamas») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpAIIeHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIUid W (POPMYIHPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YNIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAITU3UPOBATH XUMHUYECKYIO
uH(OpPMAITMIO, TOJNy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHUYECKHU
1enecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJAOBOM JESATEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXaloIleld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHOCOObl YMEHBIIECHUS W
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus http://school-
1.1 CTPOEHUSI OPraHUYECKUX COCTUHEHUN A. 3 collection.edu.ru
M. bytnepoBa https://resh.edu.ru
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
http://school-
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2 collection.edu.ru
https://resh.edu.ru
HenpenenbHbie yrieBoI0pOIbl: AIKEHBI, MIM
2.2 6 1 collection.edu.ru
alka[IMCHBI, aTKHHBL https://resh.edu.ru
http://school-
2.3 ApomaTudecKue yrieBo0poabl 2 collection.edu.ru
https://resh.edu.ru
[IpupoaHbIE HCTOUHUKH YTIIEBOJIOPOJIOB U MIM
2.4 3 1 collection.edu.ru
UX nepepadoTka https://resh.edu.ru
Hroro no paszneny 13

Paznen 3. Kuciiopoacoaep:xamnue opraHnuyeckue coeJuHeHUs




http://school-

3.1 Cruptel. denon 3 collection.edu.ru
https://resh.edu.ru
Anbnerunbl. KapOOHOBBIE KUCIIOTHI it ://S_ChOOI_
3.2 C 7 collection.edu.ru
TIOXKHBIE IPHPEI https://resh.edu.ru
http://school-
3.3 VYriaeBoasl 3 collection.edu.ru
https://resh.edu.ru
Hroro no pazneny 13
Paznea 4. Azorconepskanye oprannyeckue coeIuHeHus
http://school-
4.1 AMuHBI. AMUHOKHCIIOTEL. benku 3 collection.edu.ru
https://resh.edu.ru
Hroro no pazneny 3
Pasznen 5. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
http://school-
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 collection.edu.ru
https://resh.edu.ru
Wroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuii 3aKoH http://school-
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 3 collection.edu.ru
anemenToB JI. 1. Menaeneera https://resh.edu.ru
Crpoenue BemiectBa. MHOTOOOpasue h—ttm
1.2 4 collection.edu.ru
Belects https://resh.edu.ru
http://school-

1.3 XHUMHYECKUE PEAKITUU 6 1 1 collection.edu.ru
https://resh.edu.ru
http://school-

Hroro no pazneny 13 collection.edu.ru
https://resh.edu.ru
Paznen 2. Heoprannyeckasi XuMusi
http://school-

2.1 MeTamiel 6 1 collection.edu.ru
https://resh.edu.ru
http://school-

2.2 Hemeramner 9 1 1 collection.edu.ru
https://resh.edu.ru
http://school-

CBs13b HEOPraHMYECKUX U OPTaHUUECKHUX )
2.3 2 collection.edu.ru

BCIICCTB

https://resh.edu.ru




http://school-

Hroro no pazneny 17 collection.edu.ru
https://resh.edu.ru

Paznea 3. XumMusd u :KM3HL
http://school-

3.1 XUMHS U )KU3Hb 4 collection.edu.ru

https://resh.edu.ru

Hroro no pazneny 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero 6 P U3y4YeHus o0pa3oBaTtejibHbIE
padoThI padoThI pecypest

| [IpenMeTt opraHn4ecKOr XUMUH, €€ 1 httll ://tS_ChOO(li_

collection.edu.ru
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 07.09.2023

https://resh.edu.ru
Teopust cTpoeHUsI OpraHUYECKUX http://school-

2 coenqunennit A. M. byrieposa, eé 1 14.09.2023 collection.edu.ru
OCHOBHBI€ I0JIOKEHUS T https://resh.edu.ru
[IpencraBnenue o Kiaccuuxanuu hito/school

3 opraHnyeckux Bemiects. Homenkiarypa | —ttl%

collection.edu.ru
(cuctemaruyeckas) U TpUBHAJIbHBIE 21.09.2023 https://resh.edu.ru
Ha3BaHUs OPTaHMYECKHUX BEILIECTB
AJKaHBI: COCTaB U CTPOCHHUE, hu ://S,C hool-

4 . 1 78.09.2023 collection.edu.ru
TOMOJIOTMHCCKIH P/l e https://resh.edu.ru
MeraH u 3TaH — npocTenime hu ://S,C hool-

5 1 05.10.2023 collection.edu.ru
MPEACTABUTENH AJIKAHOB .10. https://resh.edu.ru

http://school-

6 AJKeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 12.10.2023 collection.edu.ru

T https://resh.edu.ru
DTUJIEH U IPONUJIEH — MPOCTeHIIne hut ://S,c hool-

7 1 collection.edu.ru

MPEICTaBUTENMN aJTKEHOB 19.10.2023

https://resh.edu.ru




[Ipaktuyeckas padora Ne 1. «Ilomyuenue

http://school-

8 . collection.edu.ru
STUJICHA U U3yUYEHUE €0 CBOMCTBY 26.10.2023 https-//resh.edu.ru
Anxanuensl. byranuen-1,3 u http://school-

9 Metuinoyramuen-1,3. [lomyuenue 09.11.2023 collection.edu.ru
CUHTETHUYECKOI'0 Kay4yKa U pPEe3UHbI T https://resh.edu.ru
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, http://school-

10 TOMOJIOTUYECKHM psijl. ALETHUIIEH — 16.11.2023 collection.edu.ru
MPOCTEUIINI NPEACTABUTEIb ATTKUHOB o https://resh.edu.ru
Brruncnenus mo ypaBHEHUIO XUMHUYECKOU bt ://S_ChOOI_

11 73.11.2003 collection.edu.ru
peaKiH T https://resh.edu.ru
Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD hu ://S,C hool-

12 30.11.2023 collection.edu.ru
apeHoB o https://resh.edu.ru

13 I'eneTnueckas cBsI3b yriaeBoaOPOIOB, h_pittu ://tS,ChOO(ll_

collection.edu.ru
MPUHAJICKAIIMX K pa3IMYHbIM KJ1accam 07.12.2023 https://resh.edu.ru
[IpupoiHbIE UCTOYHUKH YIJIE€BOI0POIOB: http://school-

14 MIPUPOJIHBIN T'a3 U MOMyTHBIC HePTIHBIC 14.12.2023 collection.edu.ru
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu o https://resh.edu.ru
[IpupoHBIE UCTOYHUKH YIJIEBOIOPOIOB: http://school-

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIC 78.12.2023 collection.edu.ru
rasbl, He()Th ¥ MMPOAYKTHI €€ MepepaboTKH o https://resh.edu.ru
KonTtponsHas pabota no pasaeny hut ://S,C hool-

16 N 21.12.2003 collection.edu.ru
«YTICBONOPOAEL? T https://resh.edu.ru
[IpenenbHble OTHOATOMHBIE CIUPTHI: hut ://S,ChOOI_

17 collection.edu.ru
METaHOJ U 3TaHoJI. BoopoaHas cBs3b 11.01.2024

https://resh.edu.ru




MHoroaToMHBIC CIIUPTHI: STUJICHTJINKOJIb U

http://school-

18 collection.edu.ru

THepuH 18.01.2024 https://resh.edu.ru
http://school-
®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3UYECKUE tL //S.C 0

19 . collection.edu.ru

U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 25.01.2024 ]
https://resh.edu.ru
http://school-

Anpaerunbl: GopMabaeTuI U )

20 A 01.02.2024 collection.edu.ru
aleTaIBAICTHA. ANCTOH T https://resh.edu.ru

http://school-

71 OnHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBEIE ttll //ts.c ood

collection.edu.ru
KHCJIOTBI: MypaBbHHAS U YKCYCHAasI 08.02.2024 hitps-//resh.edu.ru
. http://school-
[IpakTrueckast pabota Ne 2. «CBoiicTBa )

22 . 15.00.2004 collection.edu.ru
pacTBOpa YKCYCHOU KUCIOTBI» .02. https://resh.edu.ru
CreaprHOBas M OJICMHOBAsA KUCJIOTHI, KaK http://school-

23 MPEJICTABUTEIN BBICIIUX KapOOHOBBIX collection.edu.r

bed P 22.02.2024 —
KHCIOT https://resh.edu.ru
MpbLta Kak COJIM BBICIIUX KapOOHOBBIX hit ://S,C hool-

24 . 20.02.2024 collection.edu.ru
KHCJIOT, X MOIOIIEE JCHCTBUE .02. https://resh.eduru
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC http://school-

25 KapOOHOBBIX KHCIIOT. [ MIPOIIN3 CII0KHBIX 07.03.2024 collection.edu.ru
>dupos https://resh.edu.ru
Kupsl: runponns, npuMeHeHue, hut ://S,C hool-

26 5 14.03.2004 collection.edu.ru

HOJIOTUYECKAsL POJIb KUPOB .03. https://resh.edu.ru
YrneBospl: cocTas, Kiaccu(urarus. http://school-
27 Baxwueiiine npeAacTaBUTEIN: TII0K034, collection.edu.ru
pet 21.03.2024

¢bpykTO3a, caxapo3a

https://resh.edu.ru




Kpaxmai 1 HeJUIr0103a Kak IPHPOIHbIE http://school- ://S_ChOOI_

28 1 04.04.2004 collection.edu.ru
TIOJIMEpBI T https://resh.edu.ru
KoHnTpomnpHas paboTa o pazueny http://school-

29 «Kucnopozconepxaiiyue opraHiuecKue 1 11.04.2004 collection.edu.ru
COCIUHCHUS https://resh.edu.ru

http://school-

30 AMUHBI: METUJIAMUH 1 aHUJIUH 1 18.04.2004 collection.edu.ru

https://resh.edu.ru
AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE http://school-

31 OPraHM4eCKHe COCAMHEHUS, NX 1 75.04.2004 collection.edu.ru
ouosiornyeckoe 3HaueHue. Ilentuast https://resh.edu.ru
Benku kak npupoTHbIe hu ://S,C hool-

32 1 02.05.2024 collection.edu.ru
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS .05. https://resh.edu.ru
OCHOBHBIE HOHATHUSA XUMUH htt ://S,ChOOI_

33 . 1 16.05.2024 collection.edu.ru
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN .05. https://resh.edu.ru
OCHOBHBIE METOILI CHHTE3A http://school-

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUN. 1 23.05.2004 collection.edu.ru
[InacTMmaccel, KaydyKd, BOJIOKHA https://resh.edu.ru
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11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE

Ne HMara uudposbie

Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE

padoTsbI padoTsbI
pecypcbl
. http://school-

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS .

1 o 1 collection.edu.ru

KOH(UTyparus aTOMOB
ypan https://resh.edu.ru
[Tepuonnueckuii 3akoH u [lepuoanueckas
http://school-
cucTeMa XUMU4YecKux 3neMeHToB /. U. ;
2 M . 1 collection.edu.ru
€HJIEJIEEBA, UX CBS3b C COBPEMEHHOU
a . ’ P https://resh.edu.ru
TEOPHUEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX JJIEMEHTOB U UX COETMHEHUH 1O
rpynmnam v rnepuojaM. 3HaueHue hutp://school=
3 i 1 collection.edu.ru
MIEPUOANYECKOTO 3aKOHA U CUCTEMBI
PHOK https://resh.edu.ru
xuMuueckux 3aemenToB .M. MenaeneeBa B
Pa3BUTUH HAyKU
Crpoenue BemecTBa. XUMHUECKasi CBA3b, €€ http://school-

4 BH/JIBI; MEXaHU3MbI 00pa30BaHMS 1 collection.edu.ru
KOBaJIEHTHOH CBs3u. BomopoaHas cBsA3b https://resh.edu.ru
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.

http://school-
Crenenb okucnenus. BemecTtsa }
5 1 collection.edu.ru
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
yIuip yip https://resh.edu.ru
CTPOEHUS
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. http://school-
6 HcTrHHBIE U KOJUIOUIHBIE PACTBOPBI. 1 collection.edu.ru

MaccoBas 1015 BelllecTBa B pacTBOpC

https://resh.edu.ru




Knaccugukanus 1 HOMeHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas

http://school-

7 collection.edu.ru
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3INYHBIX
p m P https://resh.edu.ru
KJIaCCOB
Krnaccudukarus XuMHYECKUX pEeaKIui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU. http://school-

8 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH collection.edu.ru
COXpaHEHHUS U TPEBPALICHUS YHEPTUH TIPH https://resh.edu.ru
XUMUYECKUX PEAKITUIX

http://school-
Ckopoctb peakiui. OOpaTuMble peakiuu. )
9 X collection.edu.ru
HUMHUYECKOE paBHOBECUE
p https://resh.edu.ru
[Tpaktrueckas padota Ne 1. «BnustHue http://school-

10 pa3IUuYHBIX (HAKTOPOB HA CKOPOCTH collection.edu.ru
XUMUYECKON PEAKLUN» https://resh.edu.ru
DIeKTpoauTHYecKas aucconuanus. [lonsarue

http://school-
0 BojiopoiHOM Tokasarene (pH) pactBopa. 3
11 p 5 v collection.edu.ru
€aKIM1 MOHHOTO oOMeHa. ['maponus
1 Ap https://resh.edu.ru
OPraHM4YeCKUX U HEOPraHUYECKUX BEILECTB
OKHUCIUTEIBLHO-BOCCTAHOBUTELHEIE http://school-

12 peakuuu. [ToHsTHE 00 2IIEKTpOIH3E collection.edu.ru

pacIIiaBoB U paCTBOPOB COJIEH https://resh.edu.ru
http://school-
KonTtponpHas pabota no pasaeny )
13 T collection.edu.ru
«TeopeTnueckre OCHOBEI XUMHUI
p https://resh.edu.ru
Mertamnsl, ux nonoxenue B [lepuoanueckoit
http://school-
CHUCTEME XUMHUUYECKUX 3JieMeHTOoB /I, M. )
14 collection.edu.ru

MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue pu3nvecKre CBONCTBA

https://resh.edu.ru




METAJLJIOB

CrinaBel METAIOB. DJIEKTPOXUMUYECKUH s

http://school-

15 . collection.edu.ru

HanpsDKeHUH METaJIOB
p https://resh.edu.ru
XHUMHYECKHE CBOMCTBA BaKHEUIINX http://school-

16 METaJUIOB (HaTpUH, KaJui, Kaabllui, MarHui, collection.edu.ru

AIIOMHHMI) U UX COeTMHEHUN https://resh.edu.ru
o http://school-
XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX .
17 . collection.edu.ru
COCANHCHIH https://resh.edu.ru
. http://school-
XuMHUYecKre CBOMCTBA ITMHKA, JKejle3a U uX .
18 . collection.edu.ru
WHEHUI
coelHHe https://resh.edu.ru
[Ipaktrueckas padota Ne 2. "Pemenne http://school-

19 SKCIIEpUMEHTAJBHBIX 33/1a4 MO TEME collection.edu.ru
«MeTtamaeD)" https://resh.edu.ru
Hemerannsl, X mojaoxeHue B

. http://school-
[Tepuoanueckoit cucreMe XUMUYECKUX .

20 M collection.edu.ru

snemenToB /1. 1. MenneneeBa u

A a https://resh.edu.ru
0COOEHHOCTH CTPOCHHUS aTOMOB
dusnueckue cBOMCTBa HEMETAIIOB. http://school-

21 AmtoTponus HEMETAIIOB (Ha IPUMEpE collection.edu.ru
KUCIopoa, cepsl, pocdopa u yriaepoa) https://resh.edu.ru

o http://school-

XHUMHUYECKUE CBOWCTBA raJOT€HOB, CEPHI U UX .

22 . collection.edu.ru

WHEHUI

COCAMHE https://resh.edu.ru
XUMHYECKUE CBOMCTBA a30Ta, (pocodpa u ux http://school-

23 ’ p collection.edu.ru

COEIMHEHUN

https://resh.edu.ru




XHWMHUYECKUE CBOMCTBA YIJIepoaa, KpEMHUSA U

http://school-

24 . collection.edu.ru
UX COCIMHEHUH
a https://resh.edu.ru
o http://school-
[IpumeHeHne BaXXHENIINX HEMETAIVIOB U UX .
25 o collection.edu.ru
COCTMHEHU
A https://resh.edu.ru
O0006111eH1E U CHCTEMATH3AIMs 3HAHUH 110
http://school-
teMe «Hemeramely. BeraucieHus mo -

26 o collection.edu.ru

aBHEHUSIM XUMHYECKUX PEAKIIUN U
p B peakdl https://resh.edu.ru
TEPMOXUMHUYECKHUE PACUETHI
[IpakTnueckas pabota Ne 3. «Pemenue http://school-

27 SKCIIEPUMEHTAJBHBIX 3aJ1a4 I10 TEME collection.edu.ru
"HemeTtamner"» https://resh.edu.ru

http://school-
KonTtponsHas padoTa o reMam «MeTauibiy )
28 0 collection.edu.ru
u «Hemeramisly
https://resh.edu.ru
http://school-
Heoprannueckue u opraHu4eCcKue KUCIOTHI. .
29 0 collection.edu.ru
€OpraHMYecKue U OpraHnuYeCcKrue OCHOBaHUA
p p https://resh.edu.ru
AMdoTepHbIe HEOpraHUYECKUE U
http://school-
OpraHu4Yeckue coennuHeHus. [ eneTnueckas .

30 collection.edu.ru

CBSI3b HEOPTaHUYECKHUX U OPraHUYESCKUX

p p https://resh.edu.ru
BEILIECTB
Pomip xuMuu B 00eCIieueHUN dKOIOTHIECKOH, http://school-

31 SHEPreTUUeCKON U MUIEeBOI 0€30MacHOCTH, collection.edu.ru
pa3sBUTHU MEQULTUHBI https://resh.edu.ru
IIpencraBnenus 06 oOMMX HAYIHBIX http://school-

32 NPUHIHANAX IPOMBIIUIEHHOTO NOTYyYEHHS collection.edu.ru

Ba)KHEMIIINX BEIIECTB

https://resh.edu.ru




http://school-

33 YenoBek B MUPE BELIECTB U MAaTEPHAIIOB 1 collection.edu.ru
https://resh.edu.ru
http://school-

34 XUMUS U 3J0pPOBbE YEIOBEKA 1 collection.edu.ru
https://resh.edu.ru
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 98160421728937443086516107854325912870385464189
Bnageney benoseposa HOnua AnekceebHa
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