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MHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mO XWMHH Ha YPOBHE CpeIHEro o0Imero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DemepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit denepanun», TpeOOBaHU K pe3ysibTaTaM OCBOCHHS
(denepanbHOii 00pa30BaTENbHON MpPOTrpaMMbl CpPEJHET0 OOIIero 00pa30BaHMS
(®OIT  COO), npencrarieHHbix B DexepaibHOM  TOCYJapCTBECHHOM
oOpasoBarenbHoM cTaggapre COQO, c¢ yuyérom Konuenmuu mnpenogaBaHus
yuebHoro mpeamera «XuMHA» B 00pa30BaTeNbHBIX OpraHuzanusx Poccuiickoit
denepannu, peanu3yloUUX OCHOBHBIE 00pa3oBaTelbHBIC MPOTPAMMBI, |
OCHOBHBIX TIONOkeHHH «Crparerun pa3BuTus BocnuTaHuss B Poccuiickon
®enepannn Ha nepuox a0 2025 roma» (Pacmopsbxenue IIpaButenberBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/J0B K pa3pabdOTKe MpPOrpaMMbl MO XHUMHH, K OIpPEACIICHUIO
oOmieit cTpateruu 00y4deHusl, BOCIUTAHUS U PA3BUTHs O0y4YarOMIMXCS CPEACTBAMU
yuebnoro npeamera «Xumusa» 1 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTAaBHIIN
koHuentyaibHbie mojoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
CoJiepXaHus, pPE3yJbTaTOB OO0yueHHUs U TpeOOBaHMI K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XuMUYecKoe o0Opa3oBaHue, noJly4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTEIbHON  OpraHU3alliy, SBISETCS HEOThEMJIEMOW 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM OSTalloOM pealu3alud  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[IEHHOCTEH, NPUCYIIHX
IIEJIOCTHOW CHCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAaHMsI 3aKOHOB MPUPOABI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeloBeKa, a TaKKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0pOBbIO M MNpUPOAHOM cpene. Peamusyercs xumuueckoe o0Opa3oBaHHe
0o0y4Jaromuxcsi Ha YPOBHE CpeAHEro oOmero o0pa3oBaHUsS CPEACTBAMH YYeOHOTO
npeaMera «XUMHUS», COJEpKaHHE M TIOCTPOCHHE KOTOPOTO ONpEIeieHbl B
mporpaMMe MO XHMHUHU C Y4ETOM CHeIU(UKN HAyKH XUMUHU, €€ 3HAYeHUs B
NO3HAHUM TPUPOABl U B MATE€pUANbHOW >KM3HM OOIIECTBA, a TAaKXKe C YU4ETOM
o0muX 1eneld W TMPUHIUIOB, XaAPAKTEPU3YIONMIUX COBPEMEHHOE COCTOSTHHE
CUCTEMBI cpeliHero obiiero odOpazoBanus B Poccuiickoit denepannu.

XUMHUSL Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK HMrpaeT 0coOyk poJib B
COBPEMEHHOH IMBWJIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepUaJbHOW KYJIBTYPHI.
Ona BHOCHUT CBOU BKJIaa B (h)OPMUPOBAHUE PAIMOHATHLHOIO HAYYHOT'O MBIIUICHUS,
B CO3/IaHUE LIEJIOCTHOTO MpPEJCTaBICHUS 00 OKpPYKaIOLIEM MHpE Kak O €IMHCTBE
OpPUPOJBI U YEJIOBEKa, KOTOpoe (OpMHUpPYeTCs B XMMHH HAa OCHOBE MOHMMAaHUS
BELIECTBEHHOI'0 COCTAaBa OKPYXAKOLIEr0 MHPA, OCO3HAHMS B3aMMOCBS3H MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHM M BO3MOKHBIMH OO0JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJEWUCTBYS C IPYTMMM €CTECTBEHHBIMU HAayKaMH, XMMHs CTalla
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOTO
TpyJa W XU3HU Kaxaoro wieHa obOmiectBa. CoBpeMeHHas XMMHs KakK Hayka
CO3MJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjeHa Ha peUIeHHe
r00aNbHBIX MPOOJIEM YCTOMUMBOTO PAa3BUTUS UEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIEBOH, SKOIOTHUECKON 0€30MaCHOCTH M OXPaHbl 3JOPOBBSI.

B coorBercTBUM € OOMMMM LENSIMU W TNPUHIUIAMU CPEJHETO OOIIEero
obpaszoBanus cojepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIl YPOBEHb
M3Y4YCHHUS) OPUCHTUPOBAHO MPEHMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO HOATOTOBKY
o0yyarommxcsi, HEOOXOAMMYI0O WM JJIsI  BBIPAaOOTKM  MHPOBO33PEHUECKHX
OPUEHTUPOB, VYCIEIIHOIO BKJIOYEHUS B JKU3Hb COLMYMa, MPOJOJIKEHUS
o0pa30oBaHUs B Pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera  «XUMUS»  SIBIAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OO0mass U HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKu: cHCTEMa
3HAHUU TI0 HEOPTaHWYECKOW XMMUH (C BKJIIOYCHUEM 3HAHUH M3 OOLICH XMMUH) U
opraHn4yeckod Xxumuu. POpMHUPOBAHUE NAHHOW CUCTEMBI 3HAHUU NPH U3YYEHUHU
npeamera 00ecrnedynBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIUX MOHSATUMN, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxaHusi kKypcoB — «Opranuyeckas xumus» u «OOmas u
HEopraHu4yeckas XUMHs» c(pOpMUpOBaHA B NPOrpaMMe IO XHUMHH Ha OCHOBE
CHUCTEMHOr0 TOAXOJa K H3Y4YCHHMI0O Y4YeOHOro MaTepuana H 0oO0ycJOBIEHa
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM  HA  ONpPEIEIAEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHM BELIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIACCUYECKOM TEOpUHM CTPOEHUS OPraHUYECKHX
COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMHMUYECKMX U  3JIEKTPOHHBIX
NpeiCcTaBIeHU o cTpoeHur BemecTB. CBeaeHUuss 00 U3ydyaeMblX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB A0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAWHECHUM. B Kypce OpraHmyeckol XUMHUU MOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs MEPBOHAYATIbHBIC
NPEICTABICHUSI O XUMHUYECKOM CBs3M, KJIacCU(PUKAIMOHHBIX MPHU3HAKaX BEIIECTB,
3aBHCHUMOCTHU CBOMCTB BEUIECTB OT UX CTPOEHUS, 0 XUMUUECKOW pEaKUH.

[Ton HOBBIM yrjaoM 3peHuss B mpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3YYCHHBIM Ha YpPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOpPETUYECKUIl MaTepual U (DAKTOJNOrMUeCKHe CBEJCHHS O BEIIECTBAX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUS»  00YyYaroIUMCsl TPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HaTh 3HAUYEHUE
NepPUOANYECKOr0 3aKOHAa C OOIETEOPETUUYECKUX U METOJOJOTHUECKUX MO3UIUH,



rIy0oke TOHSTh HCTOPUYECKOEe W3MEHEeHHuEe (QYHKIMH JTOTO 3aKoHa — OT
o0obmaromeit 10 00BIACHIIONIEH U TPOTHO3UPYIOIEH.

Enunas cucrtema 3HaHWUN O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAX W NPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHus pomojHsercs B kypcax 10 wum 11 xkmaccos
AJIEMEHTAMHU COJIepKaHUS, HMMEIOIUMH KYJbTYPOJOTHUECKUNA U TPHUKIIAJTHON
XapakTep. OTH 3HAHHUSA CIIOCOOCTBYIOT TOHMMAHUIO B3aWMOCBSI3U XHMHHU C
IPYrUMU HayKaMH, PacKpbhIBAlOT €€ pPOJb B IO3HABATEIBHON M MPaKTHYECKOU
JESITETLHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K TIPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKUX MPHUIOKEHUH XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATbCA B OOIIECCTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HHGOPMAIUIO U
OpUMEHATh €€ JI1 TIOTNOJHEHUS 3HAHWM, pelIeHUs WHTEIUICKTYalbHbIX U
AKCIIEPUMEHTAILHBIX HCCIIEIOBATEIIbCKUX 3a7ad. B 1enom cojepkanue ydeOHOro
npeaMera  «XHMHS»  JTaHHOTO  yPOBHS  HM3YYEHHUsS]  OPUECHTHUPOBAHO  Ha
dbopMupoBaHKe y 00y4YarOIMUXCS MHUPOBO33PEHYCCKON OCHOBBI ISl TMOHUMAHHS
dunocopckux uaeH, Takux Kak. MaTepualbHOE E€IUHCTBO HEOPTaHUYECKOTO U
OpraHUYECKOr0 Mupa, OOYCIOBJICHHOCTh CBOWCTB BELIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SBJICHUN NYyTEM JKCIEPUMEHTA W
peIICHUsT TPOTUBOPECYMH MEXKIYy HOBBIMM (akTaMH H  TCOPETHYECKUMU
IPEANOChUTKAMH, OCO3HAHKME POJIM XMMHUHU B PEIICHUH KOJOTHYECKUX MpoOieM, a
TaKKe Mpo0seM cOepexeHUs: FHEPreTUIECKUX PECYpPCOB, CHIPbs, CO3JJaHUS HOBBIX
TE€XHOJIOTUI U MAaTEPUAJIOB.

B nmmaHe pemieHuss 3ajad BOCHUTAHUS, Pa3BUTHS U COIMAIU3AIlUU
OOy4Yaromuxcsi MPUHSATBIE TPOrpaMMON MO XUMUM TMOJXOJBI K OMNPEIETICHUIO
COJICp)KaHUS U TIOCTPOEHUSI TMpeIMeTanpeyCMaTpUBaIoOT dbopMupoBaHue
YHUBEPCAJIBbHBIX Y4€OHBIX JCUCTBUM, uUMeroUmMx 0a30Boe 3HAYEHUE IS
Pa3IMYHBIX BHJIOB JICATCIHHOCTH. pCEIICHHUS MpoOJieM, TOWCKa, aHaau3a u
00paboTku uH(pOpMAIMK, HEOOXOIUMBIX JUIsl MPUOOPETEHHS OMbITa MPAKTUUECKOM
U MCCIIEI0BATEIILCKON ACATSIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUM
XAMHHU.

B mpakTuke mnpemogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs, TaK U Ha YPOBHE CpPeAHEro o0Iero oopa3oBaHus, MPH OMpe IeIeHUN
COZIEpXKATENbHON XapaKTePUCTUKU IIeJIe H3ydeHHs] TpeaMeTa HalpaBiICHUEM
NEPBOCTENICHHON 3HAYMMOCTU TPAJAUIIMOHHO MPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKOW HAYKH KaK O0JacCTH COBPEMEHHOT'O €CTECTBO3HAHHS, MPAKTUYECKOM
JESTETLHOCTH YEJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOU KyIbTyphbl. C
METOJUYECKON TOYKM 3PEHUS TAKOM IMOJAXOJ K OINPEICICHUI0 UEIeH H3YYEHHS
npeaMerTa SIBJISICTCS BIIOJIHE OTIpaBJAaHHBIM.



CornacHo JaHHOM TOYKE 3pPEHUS TJIABHBIMU IIEJISIMU HM3y4Y€HUs TMpeaMeTa
«Xumusn» Ha 6azoBoM yposHe (10 —11 ki1.) SIBISIOTCS

e (opmupoBaHue CUCTEMBbl XUMHUYECKHMX 3HAHUM Kak  BaxKHeuIen
COCTABJISIIOIIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOYeBble MOHATHS, (yHAAMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE S3bIKAa HAyKH, YCBOCHHE W IMOHHUMAHHE CYIIHOCTH JOCTYIHBIX
000011IeHn MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAy4YHBIX METO/AaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIUi, HEOOXOJUMBIX i MPUOOPETEHUS
YMEHUI OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XHUMHYECKUX SBJICHUM,
UMEIOIUX MECTO B IPUPOAE, B MPAKTUYECKON U IOBCEIHEBHON KU3HU;

e pPa3BUTHE YMEHHUH U CLIOCOOOB AESATEIBbHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM  XMMHUYECKOTO 3KCHEPUMEHTa, COOJIOJEHUEM  MPABUI
0e30macHOro 00OpaIlleHHsI C BELIECTBAMM.

Hapsiny ¢ 3TuM, conepskaTenbHas XapaKTepUCTUKA LEJIEeH U 3a/1a4 U3Y4YCHHUS
npeaMeTa B MporpaMMme Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHOPUTETAMU B CHUCTEME CpeAHero obmero oopasoBanus. CeronHs B
NpenojaBaHuM XUMHUHM B OOJIbIIEH  CTENEHM OTHAETCS  MpEeANOoYTeHHE
NPaKTUYECKOW KOMIIOHEHTE COJEp)KaHus OOydeHus, OpPUEHTHPOBAHHOM Ha
HOJTrOTOBKY BBIYCKHUKa 00I1€00pa30BaTeIbHOM OpraHM3alllM, BIIAJICIOIIETO HE
Ha0OpoM 3HaHUW, a (YHKIMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSMU aKTHUBHOTO MOJYyYEHUS 3HAHUU M MPUMEHEHUS UX B pealibHOM XKU3HU
I pelIeHus TPaKTHYECKUX 3a/1a4.

B cBa3u ¢ 3TMM TOpH H3y4yeHUHU MpeAaMeTa «XHUMHSI» JTOMUHUPYIOIIEe
3Ha4YeHHE NPUOOPETAIOT TaKKUe LIEIH U 3a]auu, KakK:

ajanrtauus o0y4arouuxcs K YCJIOBHUSM JAMHAMHUYHO Pa3BUBAIOIIETOCS MUDA,
(opMUpOBaHME  WHTEIIEKTYaJlbHO  PAa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHNIO, COTPYIHUUYECTBY, CaAMOCTOSITEIbHOMY MPHUHITHIO IPaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHEM;

dopMupoBaHue y OOydYarOm[UXCS  KJIFOUYCBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE [JIS Pa3jINyYHbIX BHUIOB
JESITeIbHOCTH. peleHust mpolsieM, MOoucKa, aHanu3a U 00paboTKu MH(pOpMaluy,
HEOOXOAMMBIX JJIi MPUOOPETEHHs ONbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B I[IO3HAHWM XHMHH, a Takke JUIsl OLEHKH C TO3UUUi
HKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
POIECCOB Ha OpraHu3M YeJioBeKa u IPUPOIHYIO cpeny;



pa3BUTHE TO3HABATENBHBIX WHTEPECOB, HMHTEIUICKTYadbHBIX M TBOPYECKUX
CocoOHOCTEH 00YyYarOMMXCS: CIIOCOOHOCTH CAMOCTOSATENBHO MPUOOPETATh HOBHIE
3HAHUS 10 XMMHH B COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOIB30BATh
COBpEeMEHHbIC WH(POPMAINMOHHBIC TEXHOJOTHH JJIS MMOWCKAa M aHalu3a Y4eOHOH u
HAYYHO-TIONYJIIPHON WHPOPMAITH XUMHUYECKOTO COJICPIKaHMS;

dbopMupoBaHHE U Pa3BUTHE y OOYUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIIEHUS, HAOII0JaTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YAacTHOCTH, MPH IUIAHWPOBAHMH W TPOBEACHUM XUMHYECCKOTO
IKCTIEPUMEHTA;

BOCIIUTAaHUE y oOydJaromuxcs YOeXKAEHHOCTH B TYMaHHCTUYCCKOU
HANpPABJIICHHOCTH XWMHUHU, € BAXXHOW pOJM B PEHICHWU TIIOOAJIBHBIX MPOOIIEM
PaLMOHATBHOTO MPUPOAONOIB30BAHMS, MTOTIOJHEHHS YHEPTETHUECKIX PECYPCOB U
COXpaHEHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEper HOro
OTHOUICHUS K TPUPOJAE U CBOEMY 370POBBIO, a TaKke MPUOOPETEHUs OMbITa
UCIIOJIb30BAHMsI TOJYYCHHBIX 3HAHWUU Ui TPUHATUS TPAMOTHBIX PEIICHHHA B
CUTYAIUsIX, CBA3aHHBIX C XHMUYECKUMH SBIICHHUSIMH.

B yuyeObHOM miaHe cpegHero ooOmero oOpa3oBaHUS NpeAMET «XUMUS»
0a30BOro ypoBHS BXOJUT B COCTaB MpeIMeTHOH oOsacTu «EcTecTBeHHO-HAayYHBIE
NpEAMETBI».

O61iee yncno 4acoB, OTBEIEHHBIX JJIsl U3yUYCHUS XMUMHH, HA 0a30BOM YpPOBHE
cpeaHero obmiero oopasoBanus, cocrapisieT 68 yaco: B 10 kmacce — 34 gaca (1
yac B Hememo), B 11 xmacce — 34 waca (1 wyac B Hememo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopernyecKkue 0OCHOBbI OPraHUYECKON XMMHH

[IpenMeTr opraHM4ecKkol XUMHUHU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUCHHE B
MOJIYYEHUH HOBBIX BELIECTB W MAaTepUaNOB. Teopus CTPOEHUS OPraHuYeCKUX
coenqunenuit A. M. bytnepoBa, e€ ocHOBHBIE TIOJ0KeHUSA. CTPYKTYpHbBIE POPMYIIBI
OpraHMYecKMX BemecTB. ['omoiorus, wu3oMepus. XUMUYECKas CBiI3b B
OpPraHMYECKHUX COCIMHEHUSAX — OJUHAPHBIE U KPaTHBIE CBS3H.

[TpencraBnenue o kinaccupukaluu opraHuyeckux BemiecTB. HoMmeHknaTypa
OPraHMYECKHX COCJUHEHUM (CHCTEMAaTHYeCcKas) M TPUBHAJIBHBIE HAa3BaHUSA
BOXHEMIINX IPEICTABUTEIEHN KIACCOB OPraHUYECKUX BEIIECTB.

OKClepuMEHTalbHbIE METOJbl HM3YyYEHHs BEIIECTB W HUX MPEBPAILECHHIA:
O3HAKOMJIEHHE C 00pa3llaMu OpraHMYeCKHX BEUIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE WU
OIMCaHNE JEMOHCTPALMOHHBIX OIIBITOB 10 IMPEBPAILEHUI0 OPTaHUYECKUX BEIIECTB
npu HarpeBaHuH (TUIaBJIeHUE, O0YTIIMBaHUE M TOPCHUE).

Yraesogopoanbl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psia. MeraH W 3TaH —
NpocTelINe MPEACTaBUTENN aJKaHOB. (U3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMemICHHUs W TOPCHUs), HAXOXKICHUE B NPUPOJIC, TOIyYCHUE U
NPUMEHEHUE.

AJIKEHBI. COCTaB M CTPOEHUE, TOMOJOTUYECKUN pAN. DTWIECH U NPONWIEH —
NPOCTEHIINE TPEICTABUTEIN aJIKEHOB: (PU3MYECKUE W XUMHUYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHMSA, TANOTCHUPOBAHUS, TUApPATALMU, OKHUCICHUS W
MOJIMMEPH3AIINH), TIOYUYCHHUE U IPUMCHEHHE.

Ankanuensl: Oyraauen-1,3 um merunOyrtaauen-1,3: crpoeHue, BakHeHIIne
XUMHYECKHE CBOWMCTBA (peakiusi moiumepu3anuu). [lomydeHne CHHTETHYECKOro
KaydyKa U Pe3UHBI.

AJIKUHBI. COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psiJl. AUETHIICH
— TOpOCTEMIIUI MpencTaBUTENb aJKWHOB. COCTaB, CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEaklMM TUAPUPOBAHMS, TalOreHUPOBAHUSA, THApATAIUH,
TOPEHHUs), MOJTYICHHUE U TPUMCHEHHE.

Apenbl. beH3oi: cocTaB, cTpoeHHe, (DU3NYECKHE U XUMUYECKHE CBOWCTBA
(peakiuu TaJIoreHUPOBAaHKMS M HUTPOBAHHSA), MOJYyYCHHE W TPUMEHEHUe. T01yoi:
cocmas,  cmpoeHue,  Quzuveckue U xumuveckue  ceoticmea  (peaxyuu
2A/I02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumenenue. TOKCHIYHOCTD



apeHoB. ['eHeTnyeckas CBS3b MEXAY YIVIEBOAOPOJAMH, NPUHAMIEKAIIUMH K
Pa3IMYHBIM KjlaccaMm.

[IpuponHbIE HWCTOYHMKM YriaeBOAOpoAOB. IlpupoaHelii ra3 W NONyTHBIE
HedTsHbie ra3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTH:
NEPErOHKa, KPEKHHT (TePMUYECKHH, KATAIUTHYECKUi), muposmn3. [IpomayKTsl
nepepaboTKu HEPTH, UX MPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITy. KameHHBbI
yroJib U POJYKTHI €ro mepepadoTKH.

OKCIIEpUMEHTAJIbHbIE METOJIbl M3yYEHHUs BEIIECTB M MX IPEBPALLCHUI:
O3HAKOMJIEHME C 00pa3luaMu IJ1aCTMAacC, KAaydyKOB W PE3HHBl, KOJUJIEKIUH
«Hepts» u  «Yroap»,  MOJENHPOBAaHHE  MOJIEKYJI  YIJIEBOJOPOJIOB  H
rajJOr€HONPOU3BOHBIX, MPOBEJCHUE HMPAKTUYECKON pabOThl: MOJIYyYEHHE ITHIIECHA
Y U3YYEHUE €r0 CBOWCTB.

PacuérHbie 3a1ayu.

Bbruncnenuss 1o ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NMPOAYKTAa PEAKIHH 0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyecKkue coeIHHEHUs

IIpenenbHble  OQHOATOMHBIE CHMPTHI. MeETaHON U 3TaHON: CTPOCHHE,
(¢uznyeckue W XUMHYECKHE CBOWCTBA (peakuMM C aKTUBHBIMH METaJljaMH,
rajloreHOBOJIOPO/IaMH, TOPCHUE), MpHUMEHEHHE. BOJOpOJHBIC CBS3H MEXKIY
MOJIEKYJIAMH CIUPTOB. J[eficTBME METaHOa M ATAHOJA HA OPTaHU3M YEJIOBEKa.

MHOroaToOMHbIE  CHHMPTHL.  OTWIECHIVIMKOJb W  TJIULUEPUH. CTPOCHHE,
¢u3nueckue U XHMMUYECKHE CBOMCTBA (B3aMMOJAEHMCTBHE CO  ILIEIIOYHBIMU
MeTaJJlaMi, KaueCTBEHHAas pEeaKiis Ha MHOTOAaTOMHbIE CHHPTHI). [lelicTBue Ha
OpranusM 4desioBeka. [I[pumeHeHue rauueprHa U 3THIIEHTJINKOJIS.

@deHon: CTpoeHHWE MOJICKYIbl, (QU3NYEeCKUe U XUMHUYECKHE CBOMCTBA.
TokcuuHocTh denona. [lpumenenue enona.

Anpperunpl M kemowuvi. DopmanpAeruj, auETAIBACTHI. CTPOECHUE,
(¢u3nueckne U XUMHUYECKHE CBOMCTBAa (peaKkIMM OKHCIEHUS M BOCCTAHOBJICHM,
Ka4eCTBCHHBIC PEAKIINH), TOJYICHUE U TPUMEHCHHE.

OAHOOCHOBHBIE —MpeJelibHble KapOOHOBbIE KHUCIOTBl. MypaBbUHAasg W
YKCYCHasi KUCIIOTBI. CTpOeHHE, (pU3MUECKHe M XMMHUYECKHE CBOWCTBa (CBOMCTBA,
oOure Juisi Kjlacca KUCIOT, Peakiusl dTepu(puKalnm), Mojly4eHue U NpUMEHEHUE.
CreapuHoBasi U OJEMHOBAsE KHUCJOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KUCIO0T. MblIa KaKk COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX MOOIIEE ACHCTBHE.

CrnoxHble >(Qupbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buomornueckas
poJIb KUPOB.




VrneBogpl:  coctaB, Kiaccudukanus ~— yrineBogoB  (MOHO-, JAHM- U
noxucaxapusl). [II0Ko3a — mpocTedmmii MOHOCAXapHl: OCOOCHHOCTH CTPOCHHUS
MOJICKYJIBI, (HU3MYeCKHe W XUMHYCCKHE CBOiCcTBa (B3aUMOJEHCTBHE C
ruapokcunoM menu(ll), okucienne amMMuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOJKEHHE TIIIOKO3bI), HAXOXICHUE B IpPUpPOJE, NMPUMCHEHHE,
ounonorudeckas poib. Gotocunres. pykro3a Kak U30MEP TIIFOKO3BI.

Kpaxman m nemnoso3a Kak npupojassie noaumepsl. CTpoeHHne Kpaxmana H
ne/utosio3pl.  Pu3nMUeckre W XMMHUYECKHE CBOMCTBa Kpaxmaina (TMApOJu3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

OKCIIepUMEHTAIbHbIE METOJbl HM3yYEHHUs BELIECTB M HMX NPEBpALLEHUMN:
NpoBe/ieHUe, HaOJMIOJEHHE M ONHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB. TOPEHHUE
CIIUPTOB, KAYECTBCHHBIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCICHHE ATAaHOJA
okcumoMm wmemu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBUE TIHUIIEPHHA C
rugpokcuoM Menu(ll)), anpreruoB (OKHCICHHE aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom memu(ll), B3ammomeicTBHE Kpaxmaga C HOJIOM),
MIPOBEJICHUE MPAKTUYECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuérHble 3a1aum.

Bbrurcnenuss 1Mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOTO BEIECTBA WM NMPOAYKTAa PEAKLUHU 10 M3BECTHBIM Macce,
00bEMY, KOJTMUECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MU MPOIYKTOB PEAKIUH).

A3zoTconepKalpe OpraHu4ecKue COeIMHEHHSI.

AMUHOKHUCHOTHI Kak amM(poTepHble OpraHuyeckue coenuHeHus. dusnueckue
M XMMHUYECKUE CBOWCTBA aMUHOKHCIOT (Ha MpHMEpe TIuIuHA). bromormueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTumapl.

benku Kak MHpUPOAHBIE BBICOKOMOJIEKYJSpHBIE coeauHeHMs. llepBuunas,
BTOPUYHAs M TpETUYHas CTPYKTypa OeykoB. XHMMHUYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypalus, KAYECTBEHHbIE pEaKIMK Ha OEJIKH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHs BEIIECTB M MX HPEBPALLECHUI:
HaOJI0ICHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JeHATypauusi OeJNKOB MpH
HarpeBaHuM, IBETHbIE pEaKIIUU OEJIKOB.

BbicokomosiekyIsipHbIE cCOeIMHEHUSs

OCHOBHbBIE TIOHATHSA XUMHH BBICOKOMOJEKYJISIPHBIX COEIMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMH, CPEIHAS MOJIEKYJIspHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEJUHEHUN —
NOJUMEpPU3ALUS U TTOJIMKOH IEHCAIHUS.

OKClepUMEHTaIbHbIE METOJbl M3YyUYEHHs BEIIECTB M MX MPEeBPALCHUN:
O3HaKOMJICHHE C 00pa3liaMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3U.



Peanu3anust MEKIPEIMETHBIX CBSI3€H MMPU M3yYCHUH OPTaHMYECKON XUMHH B
10 kmacce OCYIIECTBISETCS dYepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
HAayYHBIX TOHSITHN, TaK M MOHSATHMA, SBIAIOMIMXCS CHCTEMHBIMH U OTAEIBHBIX
peMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO1mIKe eCTeCTBCHHO-HAyUHbIC TIOHATHS: SBJICHUE, HAYYHBIA (aKT, THUIOTE3a,
3aKOH, TEOpHS, aHAJIW3, CHUHTE3, KiIacCH(HKAIKs, MEPUOIMIHOCTh, HAONIOICHHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJICIIMPOBaHHE.

dusuka: Marepusi, DHEprus, Macca, aToM, 3JEKTPOH, MOJCKYIa,
OHEPreTHYECKHI YPOBEHb, BEIIECTBO, TEIO, OOBEM, AarperaTHoe COCTOSHHE
BEIECTBA, DU3NUECKUE BEIUIMHBI U ¢AUHUIIBI HX H3MEPEHHUSI.

buonorus: kietka, opraHu3Mm, Ouocepa, OOMEH BEIIECTB B OpraHU3ME,
¢oTocuHTe3, OMOIOTHYECKH aKTHBHBIC BelnecTBa (O€NKH, YIIIEBOMABI, KHPBHI,
GepMEHTBI).

['eorpadus: MuHEpaNbl, TOPHBIC MOPOIBI, IOJE3HBIE UCKOMAeMbIE, TOILIUBO,
Pecypcehl.

TexHoyOTUs: TUINEBbIE TMPOJAYKTHI, OCHOBBI PAI[MOHAJIBHOTO IHTAHMUS,
MOIOIIKE CPEICTBA, JCKAPCTBCHHBIE M KOCMETHYECKHE MpenapaThl, MaTepHaibl U3
MCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHH

XUMHYECKUN 3neMeHT. AToM. Sapo aroma, U30TONBL. DJNEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeiesieHusl AJIEKTPOHOB MO OpOUTaiIsiM B aTromax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTypaIisi aTOMOB.

Ilepnonnueckuii 3akoH U [lepuoguyeckas cucreMa XMMHUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsizb NEPUOANYECKOTO 3aKOHA U [leproanyueckor CHUCTEMBI
xumuueckux diemeHToB . M. MeHnneneeBa ¢ COBpEMEHHON TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOICTB XMMHYECKUX JJIEMEHTOB H
o0pa3yeMbIX WMHU TPOCTBIX M CIOXKHBIX BEHIECTB MO TPyMNImaM M TEpHOIaM.
3HaYEHHE MEPUOJUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XHUMHYECKas CBs3b. BHIBI XUMHYECKOW CBS3U
(koBasieHTHAsT HEMONApHAs WM TOJSAPHAs, HOHHAs, MeTaundeckas). MeXaHH3MBbI
o0pa3oBaHUSl KOBAJEHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH U  JIOHOPHO-
akuentopHeiil). BogoponHas cBsizb. BajaeHTHOCTh. OIEKTPOOTPULIATETHLHOCTD.
Crenenp OKHUCIICHUS. NoHsr: KaTUOHBI " aQHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJIEKYJSIDHOTO  CTPOCHHS.  3aKOH
NOCTOSIHCTBA COCTaBa BEWIECTBA. THIBI KPUCTAJUIMUECKUX PEMIETOK. 3aBUCHUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonsiTie O aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOWIHBIE PAacTBOPBI.
MaccoBas 107151 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUM. Homenknatypa
HEOPTraHWYECKUX BelIeCTB. ['eHeTMdeckas CBSA3b HEOPraHMYECKHUX BEIIECTB,
MPUHAJICKAINX K PA3JIMYHBIM KJIACCAM.

Xumuueckas — peakmus.  Krmaccupukarmus  XUMUYECKHX — pPEakIuid B
HEOPTraHWYECKOW M OpPraHMYECKOW XHMHH. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPaHEHHUsI U MPEBPALLCHUS JHEPTUU TP XUMUUECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTuUMbIe
peakuuu. XuMHueckoe paBHOBecue. DakTopel, BIUSIOMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle llatense.

OnexTponauTudeckas auccouuanus. CuibHbIe U cradbie daeKTpoiauTsl. Cpena
BOJIHBIX PAaCTBOPOB BEUIECTB: KUCJasl, HEUTpAJIbHAS, IIECIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEBHBIC PEAKIINH.

OKCIEPUMEHTAJIbHBIE METOAbl HM3yYEHHS BEUIECTB W HUX NPEBpalllCHUMN:
nemoHctpanus Tabmun «[leproguyeckas cuctema xumudeckux snementoB J. U.
MeHnaeneeBa», U3ydeHUE MoOJENed KPUCTALIUYECKUX PEIIETOK, HAOJIIOJECHUE U
OTNKCAaHUE JIEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OMBITOB (Pa3yIOKEHHUE MEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KaTaln3aToOpa, OMPEACICHUE CPEbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAILHOTO HWHIMKATOPA, PEaKIUd HOHHOIO OOMeHa),
MPOBEACHUE MPAKTUYECKOU paboThl «BiusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUU.

PacuéTHnie 3amaun.

Pacuérel 1O ypaBHEHHMSAM XMMUYECKHX pEakuuid, B TOM YHCIIE
TEPMOXUMHUUYECKHE PACUYETHI, PACUETHl C MCIIOJIB30BAHMEM IOHATHUA «MaccoBas
JI0JIs BEILIECTBAY.

Heopranuveckasi xumus

Hemerambl.  [lomoxenue HemerammoB B Ileproamyeckod  cucteme
xumudeckux snemeHtoB JI. M. MenzaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAIOB. AJUIOTPOIUS HemeTauioB (Ha mpumepe
KHCII0poJa, cepsl, pocdopa u yriaeposa).

XUMHYECKUE CBOMCTBA Ba)KHEHINMX HEMETAUIOB (TaJOre€HOB, CEphl, a30Ta,
dochopa, yrmepoga M KpeMHHS) W HMX  COeAMHEHHH  (OKCHIIOB,
KHCJIOPOACOACPKAIIUX KUCIOT, BOAOPOIHBIX COCTUHEHUI).

[IpruMeHeHre BaXKHEUIIMX HEMETAINIOB U UX COEAUHEHUM.



Metamnel. Ilonoxenune mMertamnoB B llepuomudeckor CUCTEME XUMHUUYECKHX
anementoB /. 1. MenneneeBa. OCOOCHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mue Qusznueckue cBoiicTBa MeTaioB. CIUIaBbl METAJIOB.
DNEKTPOXUMHUYECKUH PsI/i HANIPSIKEHUI METAILIOB.

XHUMHYECKUE CBOMCTBA BaXKHEHITUX METAJJIOB (HATPUM, Kadui, KajbIUH,
MarHui, aJTlOMUHUHI, [IUHK, XPOM, XKeJIe30, ME/Ib) H UX COCIUHCHUI.

OOmume crocoObl MOJMy4YeHUsT MeTaioB. lIpuMeHeHHEe MeTasioB B OBITY H
TEXHHKE.

OKCIIEpUMEHTAIIbHBIE METOAbl HM3YUYEHMs] BEIIECTB W HX MPEBpaICHUI:
W3YYCHHE KOJJIEKIMH «MeTayuibl W CIUIaBbI», 0Opas3oB HEMETAJIOB, pEIICHUE
AKCIICPUMEHTANIBHBIX 3aJlay, HAOIIOJEHWE W OMNHUCAaHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMMOCHCTBHE THAPOKCHAA aJIOMUHHS C PacTBOpaMu
KHUCIIOT | IIeJI0UeH, KaYeCTBEHHBIC PEaKIIMU Ha KaTHOHBI METAJIJIOB).

Pacuérunie 3amaun.

Pacuétel Macchl BemiecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WIM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
pacd€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIU OJHO
13 BEILIECTB UMEET IPUMECH.

XHuMHUA U KU3Hb

Ponp xuMum B 00€CEUEHHHM HKOJOTMYECKOM, PHEPreTUUECKONW M MHUILEBOM
0€30MacHOCTH, pa3BUTUU MeaulMHbL. [IOHSTHE O HAay4YHBIX METOAaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MOPUHIMIAX TPOMBIIIICHHOTO
MOJTYYCHUS] BAXKHEUIINX BEIIECTB.

YenoBek B MUpE BEIIECTB M MATEPUAIOB. BAXHEUIIHE CTPOUTEIIHHBIC
MaTepuayibl, KOHCTPYKIIMOHHBIE MaTe€pHalibl, KpPaCKH, CTEKIO, KEepaMuKa,
MaTtepuaibl s JICKTPOHUKH, HAHOMATEPHUalbl, OPraHMYECKUE W MHUHEPAJIbHbBIC
yI00OpeHus.

XuMus W 300pOBbE YEJIOBEKA: IMpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBmiia 0€30MMaCHOr0 MCIIOJb30BAaHUS IPEMapaToB OBITOBOM XUMHUHU
B IIOBCEJJHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamnuss  MEXNOpeIMETHBIX  CBSI3€M  MpU  M3ydyeHUH oOOUEed
HeopraHuyecko xumuu B 11 kimacce OCyIIECTBISETCS Yepe3 UCMOJIb30BaHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TIOHATUH, SBJISIOUIUXCS
CUCTEMHBIMU JJIS1 OTJAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHbIM (akT, THUMOTE3a, 3aKOH,
TEOpUsl, aHajgu3, CHUHTE3, Kilaccuukanus, MNEePUOJAUYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHNUE, sIBJICHUE.



@duznka: Marepus, YHEPrus, Macca, aTtoM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJa, DHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BElIeCTBa, (PU3NYECKUE BEIMYMHBI U CAMHMIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kinerka, opraHu3M, 9SKocucTtema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BUTAMUHBI, 0OMEH BELIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOILIUBO,
peECYpCHI.

TexHonorusa: XUMUYECKass MPOMBIIUIEHHOCTb, METaJUIyprusi, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEpUAJIOB, CEJIbCKOXO35UCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAS
MPOMBIIICHHOCTh,  (hapMaleBTUYECKass  NPOMBIIUIEHHOCTh,  MPOU3BOJACTBO
KOCMETHYECKUX NPenaparoB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pHUasoB,
ANEKTPOHHAs MPOMBIIIIIEHHOCTD, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA [TIPOI'PAMMBI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJAHEI'O OBLIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS
o0yyalomMMuUCi MporpaMM CpegHero oomero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM W MPEeIMETHbIM). HaydHO-METOAMYEeCKOH OCHOBOW  JUIs
pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS MPOrPaMM CPEIHETO OOILEro
00pa30BaHus ABJSETCS CUCTEMHO-AESTEIbHOCTHBIA MOJIXO/.

B COOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUSA IpeAMETa «XUMHSI» Ha YPOBHE CpPEIHErO
o61iero 00pa3zoBaHMsl BbIACIEHBI CIEIYIONNE COCTABIISIOIINE!

OCO3HaHUE OOYYaIOIMMUCS POCCUICKONW TpaxJaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJINYME MOTUBAIMM K 00YUEHHUIO;

LIEJICHANIPAaBICHHOE Pa3BUTUE BHYTPEHHUX YOEKACHUN JTMYHOCTH HA OCHOBE
KIIIOYEBBIX LIEHHOCTEN M HCTOPUYECKUX TPaJAULIMiA 0a30BOM HAYKU XHUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIMXCS PYKOBOJACTBOBATBHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, IPUCYIIUMHU LEJIOCTHON
cHCTeME XUMUYECKOro 00pa3oBaHus;

HaJIMYMEe MPABOCO3HAHMS IKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTU CTaBUTh
LEJIU ¥ CTPOUTH KU3HEHHBIE TUIAHBI.

JINYHOCTHBIE pE3YyJbTaThl OCBOEHUS MNpeaMeTa «XUMHS» JOCTUTAKOTCA B
eIMHCTBE Y4eOHOW U BOCIUTATENBHOM JEATENIBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMH, YXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH
U ujeallaMd POCCHIMCKOr0 TIpakJIaHCKOrO OO0IIEeCTBa, MPUHATHIMH B OOLIECTBE
HOpMaMMd U  TpaBWJIaMU  MOBEACHMS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONIO3HAHHsA, CaMOPA3BUTHS W HPABCTBEHHOI'O CTAHOBJIEHUSA JIMYHOCTH
o0yJaromuxcs.

JINYHOCTHBIE  pE3yNbTaThl OCBOEHHMS MpeAMETa «XHMHA»  OTPAKAKOT
cOpMUPOBAHHOCTh OMbITA [MO3HABATENILHOM M TMPAKTHUUYECKOW JI€ATEIbHOCTH
00y4aroIuXCcs MO peanu3aluy MPUHATHIX B OOLIECTBE IIEHHOCTEW, B TOM YHCIIE B
YaCTH:

1) rpaIaHCKOro BOCIIUTAHUSI:

0CO3HaHMs 00yUYaIOUIMMHCA CBOUX KOHCTHUTYILMOHHBIX MPaB U 00513aHHOCTEH,
YBaXXEHMSI K 3aKOHY U IIPABOIIOPSAKY;

NPEICTAaBICHUS O COLMAJIBHBIX HOPMax M MPaBHIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IMPU CO3JAHHUU
y4eOHBIX MPOEKTOB, PEHICHUH y4eOHBIX U IMO3HABATENbHBIX 3aja4, BBHIMOJIHECHUHU
XUMHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTUM TMOHWUMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JOTUKY U
apryMEeHTHI IPYTUX TIPU aHAJIN3€ Pa3IMYHbIX BUJIOB YUeOHOU NEATeIbHOCTH;

2) MATPUOTHYECKOT0 BOCITUTAHMS .

LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACIIEIHIO
OTE€YECTBEHHOW XUMHHU;

YBOXEHHUS K TPOIECCY TBOPUECTBA B O0JIACTH TEOPUU M TMPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHS HAyKHU €CTh pe3yJbTar
JUINTEIbHBIX ~ HAOJIOJCHUM, KPOMOTJIMBBIX  JKCHEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOTO TpyJa YYEHBIX U MPAKTHKOB,;

MHTEpEeCa M TO3HABATEIbHBIX MOTHBOB B TIOJYYEHHH M TOCIEAYIOIIEM
aHaJin3e MHQOpPMALUU O MEPEAOBBIX JOCTHKEHUSX COBPEMEHHOM OTEUYECTBEHHOU
XUMWHY;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA

HPABCTBEHHOI'0 CO3HAHMS, 3TUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTHU OLICHUBATh CUTYal[MH, CBSI3AHHBIE C XMMHUYECKUMHU SBJICHUIMH,
U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE W TMOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHWE MOCIEACTBUI 3THX
IOCTYIIKOB;

4) popMHUpPOBaHHS KYJIbTYPHI 310POBbSI:

NOHMMAHUS LEHHOCTEH 340poBOro U Oe3omacHoro obOpasza JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'0 OTHOILEHHS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXUYECKOMY 370pPOBBIO;

coOmrofeHusl mpaBui 0Oe30MacHOro OOpalleHUs C BEIIeCTBAMH B OBITY,
NIOBCEITHEBHOW KU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHMMAHMSI LEHHOCTH MPAaBWJI HHIMBUIYAIBHOIO M  KOJUIEKTUBHOI'O
0€e30IacHOro MOBEICHUS B CUTYAIUsIX, YIPOKAIOIIKX 3A0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHS TIOCIEJCTBUNA M HETPHUATUS BPEIHBIX MpUBBIYEK (YHOTpeOIcHUs
aJIKOTOJIsl, HAPKOTHKOB, KYPEHHUSI);

5) Tpy10BOro BoCIIMTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BaTEIbCKON
JeSTEIbHOCTH, OOIECTBEHHO TMOJIE3HOW, TBOPYECKOW W  APYTHX  BHIAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEHICHHMM MPAKTUYECKUX 3a]ad
COIMAJIbHON HAINPABICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



MHTEepeca K MPaKTUYECKOMY M3YUYEHUIO MPOQECCUuil pa3inyHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUA K TPYAY, JIIOASIM TPYJa U pe3ybTaTaM TPYIAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUIYaTbHONH TPAEKTOPHUU
oOpa3oBanus, Oymymiedl mpodeccurt W peanu3anud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U
notpeOHOCTel 001IeCTRa;

6) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 1EJIeCO00pa3HOro OTHOLIEHUS K TPUPOJIe, KAK HCTOYHHUKY
CYILIECTBOBAaHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJ00ATBLHOTO XapakTepa 3KOJOTHMYECKHX MpPOoOJIeM, BIHUSHUS
HKOHOMUYECKHX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOIb30BaHUS JOCTIDKCHUM XUMHM IS
pelIeHus: BOPOCOB PAIIMOHAIBHOTO MPUPOIOTI0JIH30BAHMS,

AKTUBHOTO HENPUATUA JEWCTBUI, MNPHUHOCAIINX BpEl OKpYKaromen
MPUPOJHON cpelle, YMEHUS MPOTHO3UPOBATH HEOJIATONPUATHBIE HKOJIOTUUYECKHE
NOCJIE/ICTBHS IPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAILATH HX;

HAJU4Ms Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIbTYPBI,
OTbITa NEeSTETbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B II03HABATEIIbHOM, KOMMYHUKATHUBHOM WU COLMAIBHOU
MpaKkTUKE, CHOCOOHOCTH U yMEHHUS aKTHUBHO TPOTUBOCTOSITH  HJEOJIOTHUU
xemohoouw;

7) IEeHHOCTH HAYYHOT0 TMO3HAHHUSI

chOpMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH M OOIIECTBEHHOW MPAKTUKH;

MOHUMaHUs crnenuUuKd XUMHM Kak HayKH, OCO3HaHMs €€ poJih B
(GopMUPOBaHUM PAIMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IIEIOCTHOTO
MpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH H penieHuH MpoOdJeM COXpaHEHUS
IPUPOTHOTO PAaBHOBECHS,

yOexaEHHOCTH B OCOOOW  3HAYMMOCTH XHMHUU JJIi  COBPEMEHHOM
UMBWINA3AMUA. B €€ TYMaHHCTHYECKON HANpaBJICHHOCTH M BaXXHOW pOJIUA B
CO3/IaHMM HOBOM 0a3bl MaTepUabHON KYJIbTYphl, pEHIEHUH TI100adbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA — CBIPbEBOM, DHEPre€TUYECKOM, MUIIEBOU U
AKOJIOTUYECKOW O€30MacHOCTU, B Pa3BUTUM MEIUIIMHBI, O00CCTICUCHHM YCIOBUU
YCIEIIHOTO TPpyAa MW OKOJIOTHYECKH KOM(OPTHOW JKU3HU KaXKIOTO WICHA
00111eCcTBa;

€CTECTBEHHO-HAYyYHOM TPaMOTHOCTU: TOHHMMAaHUSI CYUIHOCTH METOJ0B
MO3HAHMs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIOJIb30BATh



NOJy4yaeMble 3HAHUS JUJIS aHANIM3a U OOBSCHEHUS SBICHUN OKPYXKAIOIIEr0 MUpPa U
MPOUCXOASAIIUX B HEM M3MEHEHUM, YMEHUS JeIaTh 000CHOBAHHBIC 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (AKTOB U HUMEIOIIUXCS JAaHHBIX C 1EJNbI0 MOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOSATENbHO HCIOJIb30BaTh XUMHUUYECKHE 3HAHUS IS
pelieHus npo0eM B pealibHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpEeca K MO3HAHUIO U UCCIIE0BATENIbCKON 1€ATEIbHOCTH;

TOTOBHOCTM W  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHMI0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBUU C KUZHEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpyJAa B paznu4HbIX cdepax npodeccruoHaIbHON
JESITEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIC PE3yJIbTaThl OCBOSHHUS y4eOHOTO TpeaMeTa «XHUMHUS» Ha
YpOBHE CpeIHET0 001ero 00pa30BaHUs BKIIOYAIOT:

3HaYuMble A1 (QOPMUPOBAHMS ~ MHUPOBO33PEHHS  OOyYaromIMXCA
MEXTUCIAIUTHHAPHBIC (MEXKIPEAMETHBIC) OOICHAYIHBIC TMOHSITHS, OTpPaKaroIIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U Cchoeuu@uKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, DHEPIHs, SBJICHHE,
NpOIECC, CUCTeMa, Hay4YHbIH (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpusl, KCCIICIOBAHNE, HAOIOICHNE, H3MEPECHUE, SKCIICPUMEHT U JIPYTHUE);

yHHUBEpCadbHbIe Y4eOHbIC JEUCTBUs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIE,

PETYJISITUBHBIE), o0ecrnevynBaronme dbopmupoBanue GyHKITMOHAIBHOU
IPaMOTHOCTH W COIMAJIBHON KOMITETEHITUN 00YJarOIIHXCS;
CIIOCOOHOCTH o0yyJaromuxcs UCII0JIb30BATh OCBOCHHBIEC

MEXIUCITUTIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAJIbHBIC y4eOHBIC
JNEWCTBUS B IO3HABATEIBHON U COLMAIIBHOM MTPAKTUKE.

MertanpeaMeTHbIe PE3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
yu4eOHBIMM  TO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJISTHBHBIMH
JICUCTBUSIMU.

OBJaanenne YHHUBEPCAJIbHBIMH yueOHbIMH MO3HABATEJbLHBIMH
NelHCTBUAMM:

1) 6a3oBble JJOrHYecKne M€l CTBHS:

CaMOCTOSITENIPHO  (OpMYyIHUPOBaTHh W aKTyaJU3WpOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENECTATh, LEIH JACATCIBHOCTH, 3a7aBas IapamMeTpbl U KPUTEPUU UX
JOCTUXEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C ITOCTABICHHBIMHU LIEJISIMU;

UCIIOJb30BaTh MPHU OCBOCHWU 3HAHUN MPUEMBI JOTMYECKOTO MBIILJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKUA TMOHSITUWA W YCTAHABJIMBATH MX B3aUMOCBS3b,



MCTIOJIb30BAaTh COOTBETCTBYIOIINE MOHITHS AJI1 OOBSICHEHUS OTAETBHBIX (PAKTOB U
SIBJICHUH;

BBIOMPAaTh OCHOBAaHUS W KPUTEPUU i1 KIACCU(PUKAIUM BEIIECTB U
XUMHUYECKHUX PEAKIINIA;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3yYaeMbIMH
SBJICHUSIMU;

CTPOUTH JIOTHMYECKHE paccyxaeHus (MHIYKTUBHBIC, JCAYKTHUBHBIC, IO
AHAJIOTHMHU), BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHMS B PAaCCMAaTPUBAECMBIX
SBJICHUAX, (OPMYJIUPOBATH BBIBOJIBI M 3aKIIOUCHUS;

NPUMEHATh B IMPOLECCE MMO3HAHUS, UCIOJIb3yEMbIE B XMMHUU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJENH, IPEOOPA30BBIBATE MOIETbHBIE MIPEJICTABICHNUS — XUMUYECKUI
3HaK (CHMMBOJI) JJ€MEHTa, XUMHYecKas (opMmysa, YpaBHEHHE XUMHUYECKOU
peaKiMu — TMPU PEIICHUH YYEOHBIX IMO3HABATEIBHBIX W MPAKTUYECKUX 3ajad,
NPUMEHATh Ha3BaHHbIE MOJENbHBIE MPEACTABICHUS AJISl BBIABICHUS XapaKTEPHBIX
NPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 6a30BbIe UCCIEI0BATEIBLCKHE eiiCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOIO ITIO3HAHMS BEIIECTB U XHMHYECKUX
peakuui;

(bopMynHpoOBaTh UEIU U 33Ja4H UCCIIECIOBaHMs, UCTIOJIb30BATh TOCTABICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIHPOBAaHHBIE BOMPOCHl B KaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI A1 (POPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMbIX CYXKICHUMN;

BJIaJIETh HABBIKAMHM CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEACHUS
YYEHUUECKUX 3KCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUS HAOJIOJaTh 3a XOA0M
MpOLECcCa, CAMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (HOpMyIUpOBaTh
0000111eHHs U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yJIbTAaTOB UCCIIEJOBAHNS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJEIAHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW UCCIIENOBATENbCKOM U MPOCKTHOM
AESITeTbHOCTH, MPOSBIATH CHOCOOHOCT M TOTOBHOCTh K CAMOCTOSATEIbHOMY
MIOMCKY METOJOB pELIEHUS MNPAKTHYECKUX 3a7ad, NPUMEHEHUIO pPa3INYHbIX
METOJI0B TIO3HAHMSL.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HCTOYHWKAX wuHPoOpManuu (HaAy4dHO-
NOMyJIsIpHAasg JUTEpaTypa XUMHUYECKOTO COJAEpXkaHHs, CIPAaBOYHbIE MMOCOOuS,
pecypcsl MHTEepHETa), aHanM3UpOBaTh MHPOPMAIMIO PA3THYHBIX BUAOB U (HOpM
npe/ICTaBICHUS, KPUTUYECKHU OLICHUBATh ed JIOCTOBEPHOCTD u
HENPOTUBOPEYNUBOCTH;



(bopMynHpoOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpMAIMU, HEOOXOAMMOM IS  BBINOJTHEHUS YYEeOHBIX 3aj]ad
ONPEAEIIEHHOIO THUIIA;

npuoOpeTaTh ONbBIT HCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO ~ BBIOMpAaTh  ONTHMAJIbHYIO  (GOpMy  TIpEICTaBICHUS
nHpopMmaru (cXembl, rpad)uKu, THarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTHUE);

UCIIONb30BaTh HAyYHBIM SA3BIK B KAauyeCcTBE CpEJACTBA TpU pabore C
XAMUYECKOW HH(OpMaIMed: MNPUMEHATh MeXIpeaMmeTHoie (Qusndeckue wu
MaTeMaTUYECKKE) 3HAKH U CUMBOJIBI, (DOPMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHUE CPEICTBA
HATJISTHOCTH.

OgiajeHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeCTBUSIMMN

3aJ1aBaTh BOMPOCHI 1O CYIIECTBY OOCYXKIAeMOW TEMBI B XOJI¢ AUAIOTA W/HIU
TUCKYCCHM,  BBICKa3blBaThb  WOeH, (POPMYyIHpPOBaTh CBOM  TPEIJIOKEHUS
OTHOCHUTEJIbHO BBITIOJTHEHUS MPEII0KEHHOH 3a/1a4H;

BBICTYNIATh C MPE3CHTAIlMEN pPe3ylbTaTOB IMO3HABATENBLHON JESITEIbHOCTH,
MOJTYYCHHBIX CAaMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMHU TIPH BBHITOTHCHUH
XAMHYECKOTO JKCIIEPUMEHTA, MPAKTUICCKON PabOTHI MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealu3alii y9eOHOTo MpoekTa u (HOPMYIUPOBATH BHIBOJIBI
MO pe3ysbTaTaM MPOBEIEHHBIX MCCIEOBAHUIN MYTEM COTJIACOBAHMS TMO3UIIMHA B
X0J1e 00CYXKIeHNs 1 0OMEeHa MHCHUSMH.

OBiajieHne yHUBEPCAJIbHBIMH PeryJsiTUBHBIMH JI€CTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh W OCYIIECTBIATH CBOIO I103HABATEIbHYIO
JeSITENIbHOCTh, Ompesenss e€ ead W 3aJauyd, KOHTPOJIUPOBaTh M 1O Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpPEIJaraeéMblii  alirOpuT™M JEHUCTBUU TPHU
BBITIOJTHEHUU Y4YEOHBIX W HUCCIIECNOBAaTEIbCKUX 3a/ad, BBIOMpATh HamOoJjee
b dEeKTUBHBIA CMOCOO0 HMX perieHus ¢ y4€TOM TMONY4YeHUs HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYCCKUX PEAKIIHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaIN3a
U CaMOOIIEHKH.

HPEIMETHBIE PE3YJbBTATDBI
10 KJIACC

[IpenMeTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUS»
OTpaXaroT:

chOpMUPOBAHHOCTh  TPEICTABIEHUHA O XUMHUYECKOM  COCTaBIIAIOMICH
€CTECTBEHHO-HAYYHOW KapTHHBl MHUpPA, pPOJM XUMUHM B TIO3HAHUU SIBJICHUMU



npuponbl, B (OPMUPOBAHMM  MBIIIEHUS W KYJAbTYpbl JIMYHOCTH, €&
(PYHKIIMOHAJIBHOM IPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHHS] TPAKTUYECKUX 3a7a4
U DKOJIOTUYECKU OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0POBBIO U MPHUPOTHOM
cpexne;

BJIAJCHUE  CHCTEMOW  XMMHUYECKMX  3HAaHMI, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATAIOINNE TMOHATHS (XMMHUYECKHH 3JEMEHT, aToM, DIIEKTPOHHAsA
000JI0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, XUMHUYECKas
CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpami€HHAs), MOJb, MOJSPHAs
Macca, MOJISIpHBIM OO0BEM, YIIEpOAHBIA CKeleT, (YHKIMOHAJIbHAs TpYIIa,
paaukan, U30MEpPHs, U30MEPbI, TOMOJOTUYECKUI PsiZl, TOMOJOTH, YIJIEBOJIOPOBI,
KHACJIOPOX U a30TCOJAEpXKAILIKE COECAMHEHMS, MOHOMED, IOJIMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOpHUS CTPOCHUS
oprannyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE IIOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUH, (PAKTOJIOTMYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBE, IMOJYYCHHH U
0€30MaCHOM HCIIOJIb30BAHUM BaXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON EATEIbHOCTU YEIIOBEKa,

chOpMUPOBAaHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE MPU3HAKH TOHATHUH,
YCTaHABIIMBATh MX B3aWMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOLIME IOHATHUS INPHU
ONKCAaHUU COCTAaBa, CTPOCHMS U MPEBPALIEHUN OPraHMYECKUX COCTUHEHUN;

cOpPMUPOBAHHOCTh YMEHUW MCIOIB30BATh XUMUYECKYI0 CHMBOJUKY IS
COCTABJICHHS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKPAIIEHHO¥)
(GopMynl  OpraHMYeCKMX BEIIECTB W YyPAaBHEHHH XHMHYECKHX  pEaKLH,
U3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHMYECKUX BELIECTB IS WIIOCTPALMH HX
XHUMHYECKOrO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAaHHOCTh YMEHUW YCTAaHABIMUBATh MPUHAMICIKHOCTh H3YyUEHHBIX
OpPraHMYECKHX BEIIECTB MO MX COCTaBy U CTPOCHHIO K OINpPEAEIIEHHOMY
Kinaccy/rpynne coeauHeHHE (YrJIEBOIOPObI, KHUCIOPOJ U  a30TCOACPIKAIINE
COC/IMHCHHS, BBICOKOMOJICKYJISIPDHBIC COCJWHCHHS), JaBaTh WM Ha3BaHUS TI0
cuctemaruueckoit HomeHnknatype (IUPAC), a Takke NPUBOAWTH TPHUBHAILHBIC
Ha3BaHMS OTJACIBHBIX OPraHMYECKHX BEHICCTB (ITHJICH, TNPOIWIICH, AIlCTHUJIICH,
ATUJICHTJIUKOIb, TIHIEPUH, (eHON, (HOopMalbIerul, ameTaableTu]l, MypaBbHHASI
KUCJIOTa, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCIOTA, TJII0KO03a,
GpykTO3a, KpaxMall, IeJUTHII03a, TIHIUH);

cOpPMHUPOBAHHOCTh YMEHUS ONPEIEISITh BHUABl XMMHYECKOW CBSA3M B
OpraHUYeCKUX COCIUHEHUSIX (OIMHAPHBIC U KPATHBIE);



c(hOPMUPOBAHHOCTh yMEHHUS TPUMEHATh TOJOXKECHUS TEOPUU CTPOCHUS
opranndeckux BemecTB A. M. byTtiepoBa a1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIECTB,;

chOpMHUPOBAaHHOCTh ~ YMEHHUW  XapaKTEpPHW30BaTh  COCTaB,  CTPOCHHE,
dusznueckue M XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEJACTaBUTENICH PpPa3IMUYHBIX
KJIACCOB OPTaHMYECKMX BEMIECTB (METaH, 3TaH, STWICH, MPOIMJIEH, aIlCTHJICH,
Oyramuen-1,3, metunOyramuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATUJICHIJIUKOJb,
TIUIEpuH, (EHOJI, aneTaldbJCTHA, MypaBbUHAs M YKCYCHas KHCIJIOTHI, TJIFOKO3a,
Kpaxmas, IeJUII0JI03a, aMUHOYKCYCHAsI KUCJI0Ta), WITFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MGy HUMH YpPaBHGHUSMH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUU C
UCII0JIb30BAHUEM CTPYKTYPHBIX (OPMYT;

chOpMHUPOBAaHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHKHU YTIIEBOJAOPOIHOTO
Coipbsi  (He(Th, NPUPOAHBIM Ta3, yrojb), CHOCOOBI WX TEPepabOTKH WU
IPAKTHYECKOE MPUMEHEHHUE ITPOIYKTOB MepepadOTKH;

chOpMHUPOBAHHOCTh YMEHWUW MPOBOJIUTH BBIYHCICHUS 10 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEéMa, KOJUYECTBA HCXOJHOTO BEIIECTBA WM IPOJYKTA
peakIuy TI0 HM3BECTHBIM Macce, 00BEMY, KOJHMYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH);

chOpMUPOBAHHOCT, YMEHHMH BJIAJCTh CHCTEMOM 3HAHMK 00 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XHMHH TP W3YYECHUHU BEIICCTB U
XHUMUYECKUX SBICHUN (HAOMIOAEHNE, U3MEPEHHE, IKCIICPUMEHT, MOJCIHPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMUYECKHWE 3HAHUSA [JI TPUHATHS PEIICHHA B
KOHKPETHBIX JKU3HCHHBIX CHTYalMSAX, CBSA3aHHBIX C BEHIECTBAMH H HX
MIPUMCHCHHEM;

c(hOpMUPOBAHHOCTh YMEHUU COOJIIO/IaTh MpaBUia MOJIB30BAHUS XUMHUYCCKON
nocyol u J1abopaTOpHbIM O00O0pYJOBaHUEM, a TakKe MpaBwia OOpalieHus C
BEII[ECTBAMH B COOTBETCTBUHM C MHCTPYKIIUSMHU TI0 BBHITIOJIHCHHIO JIAOOPATOPHBIX
XUMHUUYECKHX OIBITOB;

chOPpMUPOBAHHOCThL YMEHHUH IUIAHUPOBATh M  BBITIOJHITh XUMHYCCKUN
OKCIIEPUMEHT (TIPEeBpAICHUSI OPTAHWICCKUX BEIIECTB MPU HArPEBaHWH, TIOJTyYCHUE
ATUJIEHA ¥ U3YYCHHE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIUU OPTraHUYECKUX
BCIIIECTB, JCHATypaIusi OCJIKOB IPU HArpEeBaHUH, IIBETHHIC pPEaKIUU OCJIKOB) B
COOTBETCTBUHM C TMpPaBWJIAMH TEXHUKH OE€30MMaCHOCTH TIpH OOpaIlleHUH C
BEIICCTBAMM UM JIAOOPATOPHBIM 00OPYIOBaHWEM, TMPEACTABIATh PE3YJIBTATHI
XUMHYECKOTO OJKCIIEpUMEHTa B (opMe 3aluCh YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyITHPOBATH BEIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB,;

chOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYIO
HHPOPMAIIMIO, TIOJIy4aeMyl0 |3 pa3HbIX HCTOYHMKOB (CpeJCTBa MacCOBO
uH(popMaInH, WNuTtepreT u IPYTHX);



cOpPMHUPOBAaHHOCTh ~ yYMEHHUIl  coOmonaThb  HpaBWiia  SKOJOTHYECKU
LIEJIeCO00pa3HOro TMOBEJAEHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B ILEISAX
COXpaHEHUS] CBOETO 3JI0POBbSl M OKpYXKAlOIIed MpPUPOAHOHN Cpeabl, OCO3HABATH
OMACHOCTh BO3JCHCTBHUS Ha JKHUBbIE OPTraHU3MBbI OIpPENEIEHHBIX OPTraHMYECKUX
BeIleCcTB, MoHUMas cMmbica mokazarens [IJIK, moscHAT Ha mpumepax CIOCOOBI
YMEHBIICHUSI M TPEJAOTBPALCHUS WX BPEJHOTO BO3JICHCTBUS Ha OpraHu3M
YeJI0BEKa,;

7l 00yJaromuXcsi ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBS: YMEHUE
OPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOAAaX MO3HAHUSA BELIECTB H
XUMHUYECKUX SBICHUN;

AN CIENBIX H CHa0OBUASIIMX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHud JI. bpains mjis 3amucu XMMHYECKUX

bopmyi.
11 KJIACC

[IpeameTHBIE peE3ysibTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas
XUMUA» OTPAKAIOT:

chOPMUPOBAHHOCTh  MPEACTABICHUNA: O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHPA, pPOJA XUMHUM B TO3HAHUM SIBJICHUMN
OpUpoabl, B  (OPMHPOBAHMHM  MBIIIJIEHUS W  KYJIbTYpbl JIMYHOCTH, ©E
(GyHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUST MPAKTUYECKUX 3aau
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0POBBIO M MPHUPOJHOU
cpene;

BJIAJICHUEC  CUCTEMOM  XMMHWYECKHX  3HAHWUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIie MOHATHS (XMMHUYECKHH 3JIEMEHT, aToMm, u3orom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTAIM aTOMOB, HOH, MOJIEKyJlIa, MOJb, MOJISIPHBIA OO0BEM,
BJIEHTHOCTD, JJIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCICHUS, XMMHUYECKas CBA3b
(koBaJIeHTHAs, HOHHAS, METAJJINYECKas, BOJAOPOIHAS), KPHCTALINUECKas PEIETKa,
TAMBl ~ XMMHUYECKUX  PEAKIHH, PacTBOP, DJICKTPOJUTHI,  HEIJICKTPOJHTHI,
JJIEKTPOJIMTAYECKAS JAUCCOLMALNS, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XAMHAYECKOW pEeakIMH, XHMHYECKOE PAaBHOBECHE); TEOPHH M 3aKOHBI (TeopHs
AJIEKTPOJIMTHUYECKOW Aucconumanuu, nepuoanueckuin 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHMS MAacChl BEIIECTB, 3aKOH COXPAHEHHS W TMPEBPALICHUA SHEPrUH
Opy XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3BIK XUMUH,
MHPOBO33PECHUYECKHE 3HAHMWS, JICKAINIME B OCHOBE IMOHUMAHMUS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHHUH, (DAKTOJOTMYECKUE CBEIEHUS O CBOWCTBAX,
coCTaBe, MOJIYYCHUH U 0€30MacHOM HMCTOJIb30BAHUH BKHEUITUX HEOPTaHUYECKUX
BCIIICCTB B OBITY u MPAKTUYECKON JIEATEIbHOCTH YeJI0BEeKa;



chOpMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTEpPHbIE MPU3HAKK TOHATHIM,
YCTaHABJIMBATh UX B3aUMOCBA3b, HCIOJb30BaTh COOTBETCTBYIOUIUE IMOHATHS MPHU
OMKMCAaHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAICHUN;

chOpMHUPOBAaHHOCTh YMEHUU HWCIIOTB30BATh XUMHUYECKYI0 CHMBOJHKY IS
cocTaBlieHUsT (GOpMyJT  BEHIECTB M  ypPaBHEHUA  XMMHYECKHX  pPEaKIui,
cucrematrueckyro HoMeHkIaTypy (IUPAC) u TpuBnanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BEIECTB (yrapHbId ra3, YIJICKUCIBIA ra3, aMMHaK, TaliéHas
U3BECTh, HETAIICHAs U3BECTh, TUTHEBAs COJIA, TUPUT U IPyTHE);

chOpMUPOBAHHOCTh YMEHUH ONPECIATh BAICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3JIMYHOrO COCTaBa, BUJl XMUMHYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUTMUCCKas, BOJOPOIHAS) B COCTMHEHUSX, THII
KPUCTAJUTMYCCKONH PEHMIETKM KOHKPETHOTO BelllecTBa (aTOMHAasl, MOJICKYJIApHasi,
MOHHAs, METAJJTMYECKas), XapakTep Cpeibl B BOJHBIX pacTBOPaX HEOPTaHHMUECKUX
COCIMHCHUIA;

c(hOpMUPOBAHHOCTh yMEHU M yCTaHaBIIUBATh MPUHAJJICKHOCTh
HEOPraHMYeCKUX BEHIECTB MO HMX COCTaBy K OMNPEACIEHHOMY Kiaccy/rpynme
CoeIMHEHMH (MTPOCThIC BEIIECTBA — METAJUIBI U HEMETAJIbl, OKCHJIbI, OCHOBAaHUS,
KHCJIOTBI, aM(OTEPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAaHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /.
W. MenpeneeBa u A€MOHCTPUPOBATH €70 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIIUU;

chOpMUPOBAHHOCTh YMEHHUH XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX d3JeMeHTOB 1-4 mnepuomoB Ilepuogudeckoii cuCTEMBbI
xuMudeckux aneMmentoB JI. M. MenneneeBa, HCHoONb3ys MOHATHA «S-, p-, d-
AIEKTPOHHbBIE opouTanu», «IHEPreTUYECKUE YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCTUHEHUM
o nepuojiam u rpynnaMm llepuoanueckon cucTemMbl XMMAYECKUX 3j1eMeHTOB 1. H.
Menneneena,

chOpMUPOBAaHHOCTh ~ YMEHUH  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPTaHMYECKHUX  BEIIECTB  Pa3JIMUHBIX  KJACCOB,
MOATBEPKJAaTh CYHUIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXAY HEOPraHUYECKUMU
BEIIECTBAMHU C TIOMOIII0 YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEaAKITU;

chOpMUPOBAHHOCTh YMEHHS KJIACCH(DUIIUPOBATH XUMUYECKUE PEAKIUU TI0
pPa3IUYHBIM NpU3HAKaM (YUCIYy W COCTaBy PEardpyrolluX BEIIECTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENECHEH OKUCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH
peaxkiuu, y4acTHIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUU COCTABJISATh YPABHEHHS PEAKIMN DPAa3IMUHBIX
THUTIOB, TIOJTHBIE ¥ COKpANIEHHBIC YPaBHEHUS PEAKIMl HOHHOTO OOMEHA, YIUTHIBAs
yCIIOBHS, npu KOTOPBIX 3TH peakiuu UIyT hi() KOHIIQ;



chOpMUPOBAHHOCTh YMEHHH MPOBOJAUTH pEaKUUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3IUYHBIX HEOPTaHWYECKUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYTEM HOHBI, MPUCYTCTBYIONIKE B BOAHBIX PACTBOPAX HEOPraHMYECKHUX
BCIIECTB;

chOpMUPOBAaHHOCTh ~YMEHUH  pacKpbIBaThb CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi MOCPEJCTBOM COCTaBIEHUS 3JIEKTPOHHOrO OanmaHca
3TUX PEAKIUH;

chOpMHUPOBAaHHOCTh YMEHUHN OOBSCHATH 3aBUCIMOCTHh CKOPOCTH XMMHYECKOU
peakiuu OT pa3IUYHbIX (DAKTOPOB; XapaKTEP CMEIICHHUS] XMMHUYECKOTO PaBHOBECHS
B 3aBHCUMOCTH OT BHeITHero Bo3aeicTBus (npunaiun Jle [laTtense);

chOpMUPOBAaHHOCTh YMEHUW XapaKTepuU30BaTh XUMUYECKHE TMPOIIECCHI,
JeKalue B OCHOBE MPOMBINUICHHOTO TOMYYEHHUS CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CHOPMUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAay4YHBIX MPUHIUNAX U
AKOJIOTHYECKHX MPOoOIeMax XUMUIECKOTO TIPOU3BOICTBA,;

chOpMUPOBAaHHOCTh YMEHH MPOBOJUTH BBIYUCICHHS C MCIOIb30BAHUEM
MOHSTHSI «MaccOBas JIOJS BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHHWH Ta30B
NpU XUMHUYECKUX PEAKIUAX, MACCHI BEIIECTBA WU 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 yYACTBYIOUIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEIIECTB, MPEBPAIICHIS M COXPAHCHUS SHEPTHH;

chOpMUPOBAaHHOCTh YMEHUN COOJIIOATH MpPaBUIIa MOJTH30BAHUS XUMUYECKOM
nocyol u JabopaTOpHBIM OOOPYIOBaHMEM, a TakKe IMpaBuia OOpaIIeHHs C
BEIIIECTBAMHU B COOTBETCTBHHM C WHCTPYKIMSMHU IO BBITIOJHEHHUIO JTa0OPaTOPHBIX
XUMHYECKHUX OTIBITOB;

chOpMHUPOBAaHHOCTh yMCHHHA IUTAHWUPOBATH M  BBITIOJHATH XHUMHYECKHMA
OKCIIEPUMEHT (Pa3IokKEeHUE IMEePOKCHIAa BOJAOpPOAAa B TMPUCYTCTBUU KaTaiam3aTopa,
OTIpe/IeNICHHe Cpelbl PAaCTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIBHOTO
WHIWKATOpA, BIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvH,
peakiuu HMOHHOrO0 OOMEHa, KayeCTBEHHBIE PEaKIMu Ha cyhbdar-, kapOoHAT- U
XJIOpHU/I-aHUOHBI, Ha KaTHOH aMMOHMS, PEIICHHE YKCIEPUMCHTAIBHBIX 3a/1ad I10
TeMaM «Mertamie» U «HemeTamisi») B COOTBETCTBUHM C TMpaBUIIAMH TEXHUKH
0€30MacHOCTU MpH OOpallleHUU C BEIIeCTBAaMHU U J1a0OpaTOpHBIM 000PYIOBAHUEM,
MPEJICTaBIATh PE3yJNbTaThl XUMHYECKOTO DJKCIepuMeHTa B (opme 3amucu
YPaBHCHHH COOTBETCTBYIOIIMX pEakiui W (HOPMYyJIHPOBATh BHIBOJBI Ha OCHOBE
ATHX PE3yJIbTATOB,;

cOpPMHUPOBAaHHOCTh YMEHUH KPHUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
UHPOPMAIMIO, TONYYaeMyl0 M3 Ppa3HbIX HCTOYHUKOB (CpelcTBA MacCOBOM
KOMMYHHKAITUH, WuTepuer u APYTHUX);



chOpMUPOBAHHOCTL ~ YMEHUM  coOJOJaTh  IpaBWja  AKOJOTUYECKHU
LeJIeCO00pa3HOro TMOBEJAEHUS B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpPAaHEHHUS CBOETO 3/I0POBbS U OKPYKAIOUIEH MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS Ha >KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbeic mokazarens IIJIK, moscHITP Ha mnpuMepax CHocoObl YMEHBIICHHS U
MPEeAOTBPAILCHUS] X BPEIHOTO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKa,;

JUIsE O0yYaroIMXcs ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI. YMEHUE
OPUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB H
XUMUYECKHUX SBJICHU;

IUIA  CHENbIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HaueHui JI. bpaiins mis 3amucu XUMHUYECKHX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ieioB U TeM (uudposbie
Ne n/n P Kontpoabubie | IlpakTuueckue p )
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCcKOW XUMHUH
IIpeamer oprannmyeckor xumuu. Teopust
11 CTPOCHHUS OPTaHUYECKUX COCTUHCHHH A. 3 https://myschool.edu.ru/
M. byrneposa
Wroro mo pazueny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIE YriIeBOJOPOABI — AKAHbI 2 https://myschool.edu.ru/
HenpenenbHble yriaeBogopoabl: aJKeHbl,
2.2 pel 4 HOPOR 6 1 https://myschool.edu.ru/
ATKAIUCHBI, aTKMHBI
2.3 ApoMaTudeckue yrieBoaoposl 2 https://myschool.edu.ru/
[Ipupo1HbIE HCTOYHUKH YTIEBOJOPOJOB U
24 PHpoL Y HOPOR 3 1 https://myschool.edu.ru/
uX nepepadboTka
Hroro no pasneny 13
Paznen 3. Kuciaopoacoaep:kanye opranndeckue coeTnHeHHs
3.1 Crnuptel. ®@eHon 3 https://myschool.edu.ru/
Anpbnerunsl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTIA P 7 1 https://myschool.edu.ru/
CroxHble 3¢upsI
3.3 VrineBoasl 3 1 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

13

Pa3nen 4. A3oTcoaep:xainue opranndeckue coequHeHust

4.1 AMuHBL. AMUHOKHUCIIOTHI. benku 3 https://myschool.edu.ru/
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJieKyasipHbIe COeTHHEHHs

5.1 [Tnactmaccer. Kayayku. Bonokna 2 https://myschool.edu.ru/
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIIACC

KoanyecTBo 4acosB

Ne HanmeHoBaHue pa3iesioB u DJekTpoHHbIEe (IU(PPOBBIE)
Konrpoibusie | IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE peCypcChl
padoThbI padoThbI
Pa3znen 1. TeopeTnueckue 0OCHOBBI XMMHH
CrtpoeHnue aTOMOB.
[Tepuonuyueckuit 3aK0H U
1.1 Ilepuonuueckas cucrema 3 https://myschool.edu.ru/
XUMHUYECKUX 31eMeHToB /1. U.
Menneneena
C .
1.2 TPOCHIC BefmectEa 4 https://myschool.edu.ru/
MHuoroo6pasue BelecTB
1.3 XUMUYECKUE PEaKIKU 6 1 1 https://myschool.edu.ru/
Hroro no pasgeny 13 https://myschool.edu.ru/
Pa3nen 2. Heopranuyeckasi Xumusi
2.1 MeTasl 1 https://myschool.edu.ru/
2.2 Hewmeramibl 1 https://myschool.edu.ru/
2.3 CBA3b HEOPraHHICCKUX 1 2 https://myschool.edu.ru/
OpraHNYEeCKUX BEIIECTB
Hroro no pasgeny 17 https://myschool.edu.ru/https://myschool.edu.ru/
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/https:/myschool.edu.ru/
https://myschool.edu.ru/

[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoarnpie | TMpakruyeckue i[:;yqemzm :)Iﬁltll;l;onaTenbﬂue
padoThbI padoThI pecypenI
1 IIpeamer oprann4eckor XUMHH, €€ 1
BO3HUKHOBEHUE, pa3BUTHE U 3HAUECHUE
Teopust ctpoeHnst OpraHuYECKuX
2 coenunenuit A. M. byrneposa, eé 1
OCHOBHBI€ I0JIOKEHUS
[IpencraBnenue o knaccupukauu
3 opraHuueckux BemiectB. Homenknartypa 1
(cucremarnyeckast) ¥ TPUBHAIIbHBIC
Ha3BaHUsl OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUH psJ
5 MeraHn 1 3TaH — NpOCTEUIINE 1
MIPEICTaBUTENIN AJKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
5 OTWIIEH U NPONUIIEH — MPOCTEHIINE 1
MPECTaBUTENIN ATKEHOB
[IpakTuueckas padora Ne 1. «[lonyuenue
8 ITUJIEHA U U3YYEHUE €TI0 CBOMCTBY . .
Ankamuensl. byranuen-1,3 u
9 meTtunoyraauen-1,3. [lonydenue 1

CUHTETUYECKOTO KaydyKa U pPE3HHBI




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTMYECKUH psAll. ALIETUIIEH —
MIPOCTEUILINNA MPEICTABUTEND ATKUHOB

1 Beluucnenus o ypaBHEHUI0 XUMUYECKON
peakuuu

12 Apensl: 6eH30.1 U TOIY0J. TOKCHYHOCTD
apeHoB

13 I'enerndeckas CBS3b yrii€BOJIOPOJIOB,
[IPUHAJUIEKAIINX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOUHUKH YIIIEBOJOPOIOB!

14 IIPUPOJIHBIN ra3 ¥ NONyTHbIE HE(PTAHBIE
ras3sl, HeTh ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOUHUKHU YIIIEBOJOPOJIOB!

15 IIPUPOJIHBIN ra3 ¥ NOMyTHbIE HEPTAHBIE
rassl, HeTh ¥ MPOAYKTHI €€ epepaboTKu

16 KontponbHas padoTa no pazaeny
«YTI€BOI0POABI»
IIpenenbHblE OTHOATOMHBIE CITUPTHI:

17 METaHOJI ¥ 3TaHoj1. BonopoaHast cBs3p
MHOroaroMHbl€ CHUPTHI: 3TUIEHIIUKOIb U

18 TJIMLEPUH
deHomn: cTpoeHNe MOJIEKYIIbI, (PU3NUECKHE

19 Y XUMHUYECKHE CBOWCTBA, IPUMEHEHNE
Anpaerunpl: popmanbaerua u

20 aneTajabaerua. AeTod
OnHOOCHOBHBIE TIpeIeTbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbUHAasI U YKCYCHast

22 IIpakTuueckas pabora Ne 2. «CpoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaSI M OJICMHOBAas KUCJIOThI, KaK

23 IPEICTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

24 Mpbia KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEE JCHCTBHUE
CrnosxHbie 3¢upbl Kak MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIHOKHBIX
3hupoB

26 XKupbl: THIPOIN3, MPUMEHEHHE,
Ouosoruyeckas pojb >KUPOB
VYrneBoabl: cocTaB, KilacCHPHUKAIUS.

27 Baxkneiue npeacTaBuTeNN: III0K03a,
bpyxTO3a, caxapo3a

08 Kpaxman u 1memirono3a Kak IprupoIHbIe
MOJIAMEPBI
KonTpomnsHas paboTa no pazaeny

29 «Kucnopoaconepxkaiinue opraHuuecKue
COCTUHEHHUSI»

30 AMUHBI. METUJIAMUH ¥ aHWJIUH
AMUHOKHUCIIOTHI Kak aM(OoTepHbIe

31 OpraHUYECKUE COCTUHEHHUS, UX
ouoJiornyeckoe 3Hauenue. Ilentuant
benku xak npupoiHbIe

32 BBICOKOMOJICKYJISIPHBIC COCTMHCHHS
OCHOBHBIE TIOHATHUS XUMUN

33 BBICOKOMOJIEKYIISIPHBIX COETUHEHUN

34 OCHOBHBIE METOIBI CHHTE3A




[InacTmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCTMHEHU.

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecrBo yacos

KoHTpoiabHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIE
uudposbIe
oOpa3oBaTe/bHbIE

pecypchbl

XUMUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aTOMOB

Ilepnonnueckuii 3akoH u [leproanyeckas
CHCTEMa XUMHUYECKUX daeMeHTOB /. 1.
MeHeneeBa, ux CBA3b C COBPEMEHHOM
TEOpHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYCCKUX 3JICMEHTOB U UX COCIUHCHHUH I10
rpymnmnaM u nepuojaM. 3HaueHHUe
MEePUOIUYECKOTrO 3aKOHA U CUCTEMBI
XuMuueckux 3jaemMeHToB .M. MenneneeBa B
Pa3BUTHHU HAyKH

CrpoeHue BemecTBa. XUMHUECKasl CBSI3b, €€
BH/JIbI, MEXaHU3MbI 00pa30BaHMS
KOBAJICHTHOM CBA3U. BomopoaHas CBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenenb okuciieHus. BeniecTsa
MOJIEKYJIIPHOTO U HEMOJICKYISPHOTO
CTPOEHHUS

IlonsTre 0 JAUCHICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHEIE PacTBOPBLI.
MaccoBas 1015 BellleCcTBa B pacTBOpPC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUUYECKUX BEILECTB, PA3JIUYHbBIX
KJIaCCOB

Kiaccudukanus XuMU4eCKUX peakiiui B
HEOPraHWYECKON U OPTaHMYECKOW XUMUH.
3aK0oH COXpaHEHHS MaCcChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHHUS YHEPTUHU TIPH
XUMHYECKUX PEaKIIHIX

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XuMu4eckoe paBHOBECHE

10

[IpakTnueckas padorta Ne 1. «Bnusinue
pa3auuHbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEaKIn»

11

Onexrponurnueckas auccounanus. [lonstue
0 Boopo oM nokasatene (PH) pactBopa.
Peaknuu nonnoro oomena. ['maponus
OpraHNYeCKUX U HEOPTaHMYECKUX BEILECTB

12

OKHUCITUTETFHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTie 06 3nexTponuse
pacIIaBOB U PacTBOPOB COJIEH

13

KonTtponbHas paboTa no pasaeny
«TeopeTnueckne OCHOBBI XUMHUN»

14

Meramibl, ux nonoxxenue B [lepuoanueckoit
cucTeMe XuMHuueckux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHS
aTomoB. O01ue pu3nIecKue cBONCTBa
METaJIJIOB




15

CrnaBbl METaLIOB. DJIEKTPOXUMUYECKUH P
HaIPSKEHUN METAJNIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
MeTa/uToB (HaTpUH, Kaluii, Kajabluii, MarHHH,
AIIOMUHUI) ¥ X COCTUHCHUIN

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHUN

18

XUMHUUeCKUEe CBOICTBA [IMHKA, )KEJIe3a U UX
COCIMHEHUN

19

[IpakTuueckas pabota Ne 2. "Pemienue
IKCHEPUMEHTAIBHBIX 33124 110 TEME
«MeTamib»"

20

HeMeTaJ'IJ'II)I, HUX IIOJIOKCHUEC B
[Tepuonueckoit cucTteMe XMUMUYECKUX
anemeHToB 1. V1. MenneneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB

21

dusnyeckure cBOICTBA HEMETAIIIOB.
AnnoTponusi HEeMETaJIOB (Ha mpuMepe
Kucimoposa, cepsl, ocdopa u yriaeposa)

22

XVWMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHCHUN

23

XuMudeckue cBOUCTBa a30Ta, hocodpa u ux
COoeTUHEHNH

24

XVWMHUYECKHE CBOICTBA yriiepoa, KpeMHUS U
HUX COeUHEHNHN

25

[IpuMmeHeHre BaXKHEUITNX HEMETAJUIOB U UX
COeTUHEHNH

26

O00011eHrEe U cucTeEMaTU3alU 3HAHUI 110




TteMe «HemeTayuie». BeruuciaeHus 1mo
YPaBHEHHSIM XUMHUUYECKUX PEAKLIUI U
TEPMOXUMHUYECKHUE PACUETBI

[IpakTuueckas padora Ne 3. «Perenue

27 AKCIIEPUMEHTAIBHBIX 3324 10 TEME 1
"Hemetamisr"»

08 KonTponsnas pabora no Temam «MeTasuibi» 1
u «Hemeramnsr»

29 Heopranuueckue u opraHnuecKue KUCIOTHI. 1
Heopranuueckue u opraHnuecKre OCHOBAHMS
AmboTepHbIe HEOpraHUYECKUEe U

30 opranuyeckue coenuHenus. ['enernueckas 1
CBSI3b HEOPTraHUYECKUX M OPTaHMUYECKUX
BEILIECTB
Ponb xuMun B 00ecrieyeHuH 3KOJIOTHYECKOH,

31 HHEPreTUYECKOM U MUIIEBON OE30M1aCHOCTH, 1
Pa3BUTHU MEAUIIMHBI
IIpencraBienus 00 0OIMIMX HAYYHBIX

32 MPUHIMIIAX POMBIIIJIEHHOTO MOTyYEHUs 1
BAKHEWILINX BEUIECTB

33 Yenosek B MUpE BELIECTB U MAaTEPUATIOB

34 XUMUs U 300pOBBE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYHEHUKA

» Xumus / I'abpuensa O.C., Ocrpoymos WU.I'., Cnaakos C.A., AKIIHOHEPHOE

obmectBo «M3narenbctBo «IIpocBenienue»

METOANYECKUE MATEPHUAJIBI AJIS1 YUUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I".JIsicoBa « Xumus MeTtoaudeckoe mocodoue —
0a30BbIi ypoBeHb» - M.: [Ipoda 2022 rox.

2. O.C.I'abpuensu, N.I'.OctpoymoB, «O01mast XuMus B TeCTax, 3agadax,
ynpaxHeHusx. 11 kmace» — M.: IIpoda, 2023 rog.

3. O.C.I'abpuensn, I[1.H.bepe3kun, A.A.YVmakoBa «Xumus 11 kimacc:
KouTponbsHbie 1 mpoBepouHbie paboThl K yueOHuky». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensh, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura s yaurens». Yacts 1 — M.: Jlpoda, 2019 rogx.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronbnas kaura ans yuurens». Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OcTtpoymoBa «3agauu mo XuMUU U
crocoObl ux pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. lenucoBa «Xumusg 11 knacc noypouHble TUIaHbI IO Y4€OHUKY
O.C.T'abpuensna, I'.I'.JIpicoBoit» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Ps60oBa, YV.}O.Hesckas, P.B.JIunko «Tectrl mo xumuu 11 ximace», - M.



Ox3amen, 2019r.
9. 9. O.C.I'abpuensn, N.I'.octpoyMOB «XHUMUYECKUM SKCIEPUMEHT B 1mikoje 11

kiace»; - M. Jlpoda. — 2019 rox. _

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Beenure _ Beeaurenannsichttp://www.chemnet.ru I"azeta « Xumusi» U cait 1is
yautens «S uay Ha ypOK XHMHK»

http://him.1september.ru Equnas komtekuust [IOP: [IpenMeTHas KOJUTCKITHS
«XuMHusI»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4HBIC
skcriepuMeHThl: xumus. Komnekuus Poccuiickoro 0011eo0pa3oBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukdepoBoii

http://www alhimik.ru Beepoccuiickas onmummnmrana MKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JICKTPOHHBIA YUSOHHK JIJIS
CpEeOHEN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN YUeOHHK
http://www hemi.nsu.ru OTKpbITBIH KOJIeIK: XUMUS
http://www.chemistry.ru JluctaHiinonHas OJUMIIMALA 10 XUMHUU:

TEJIEKOMMYHUKAITMOHHBIN 00pa30BaTEIbHBIN MPOCKT









