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MHOSAICHUTEJBbHAS 3AIINCKA

[IporpaMmma Mo XWMUM Ha YpPOBHE CpegHEro oOmero obOpa3zoBaHus pa3paboTaHa HAa OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanuu B Poccuiickoit ®eneparmny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS (elepanbHOl 00pa3oBaTelIbHOM MPOTpaMMBbl CPEAHEro OOILIETo
obpazoBanus (POIlI COO), npencraBieHHBIX B DemepallbHOM TOCYIapCTBEHHOM O0pa30BaTEIIEHOM
craugapre COO, c¢ yuérom KoHuenuum mpemnojgaBaHus Y4eOHOTO mpeaMeTa «XUMUSI» B
oOpa3oBarenbHBIX opraHu3amusx Poccuiickoit Denepannu, peaan3yrOIUX OCHOBHBIE 00pa30BaTEeIIbHbIC
IIPOrpaMMBbl, 1 OCHOBHBIX ToJIokeHUH «CTparerun pa3Butus BocnuTaHus B Poccuiickoit @enepanyu Ha
nepuon 1o 2025 roga» (Pacnopsixenue IIpasurensctea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOIXOJIOB K pa3pabOTKe MPOrpaMMBI 10 XUMHUH, K OIPEACIICHUIO OOIIeH CTpaTernH
00yYeHMS, BOCIIUTAHUS W PA3BUTHsI 00yUJaOIINXCS CPEICTBAMH yIeOHOTO TIpenmeTra « Xumusny st 10—11
KJJaccOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIeNTyaidpHbIe monoxkenus OIOC COO o
B3aMMOOOYCJIOBIIEHHOCTH TIiefiel, coiepiKaHWs, pe3yJabTaToB OOydeHus W TpeOOBaHWW K YPOBHIO
TIOJITOTOBKH BBITYCKHHKOB.

Xumuaeckoe 00pa3oBaHME, IMOTYyYaeMO€ BBITYCKHHKAMH 0011e00pa3oBaTeILHON OpTraHU3alliiy,
SIBISIETCSl HEOTHEMIJIEMOW YacThiO0 UX 00pa3oBaHHOCTH. OHO CITY’)KUT 3aBEPIIAIONIAM JTAOM Pean3alum
Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPHUCYNIMX IEJIOCTHOW CHCTEME
XUMHYECKOTr0 00pa30BaHMsl. JTH IIEHHOCTH KacalOTCsl MO3HAHUS 3aKOHOB MPUPOJIBI, (OPMHPOBAHMUS
MHUPOBO33pEHUsT M 0O0IIel KyJIbTYphl YelIOBEKa, a TaKKe IKOJOTMYeCKH O00OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pOBBIO M MpPHPOJHON cpere. PeanmsyeTcs XxuMuyeckoe oOpa3oBaHHE OOydaroImuxcs Ha
YpOBHE CpeAHero oomero oOpa3oBaHHsS CPeNCTBaMH YYEOHOTO MpenMera «XUMHsS», COIEpXKaHUE U
MOCTPOEGHUE KOTOPOTO ONpEACICHbl B MPOTrpaMMe MO0 XUMHHU C YYETOM CHEHU(PHKH HAYKH XUMUH, €€
3HAYCHUS B MMO3HAHUU MPHUPOJIBI U B MATCPUAIBHOM KU3HH OOIECTBA, a TAKKE ¢ YUETOM O0IIUX Iiesel u
NPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero olmiero oOpa3oBaHHS B
Poccuiickoii @enepauuu.

XuMHS Kak JJIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK HrpaeT oco0yi0 poiib B COBPEMEHHOU
OUBWIM3AlMK, B CO3AaHUM HOBOM 0a3bl MaTepHalbHOH KyJbTypbl. OHa BHOCHUT CBOM BKJIajJ B
(dhopMHpOBaHNE pPAMOHATBFHOIO HAYYHOTO MBIIUICHHS, B CO3[JaHHE LIEIOCTHOTO TNPEACTaBICHHS 00
OKpY>KarollleM MUpe KaK O €AMHCTBE MPUPOABI U YeJOBEKa, KOTOpoe GOpPMUPYETCS B XUMHK Ha OCHOBE
MMOHUMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIEro MHUPA, OCO3HAHHS B3aHMMOCBSA3H MEXKIY CTPOCHHEM
BEIIECTB, UX CBOWCTBAMHU M BO3MOXXHBIMU OOJIACTSAMHU IPUMEHEHHS.

TecHo B3auMOJEWCTBYS C IPYr'MMH €CTECTBEHHBIMH HayKaMH, XHMHS CTala HEOThEMIIEMOMN
4acThl0 MHUPOBOW KYyJBTYPbI, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TPyJda WU JKU3HM KaKIOTrO 4ieHa
obmmectBa. CoBpeMeHHasi XMMUS KaK HayKa co3uaaTeNbHas, Kak HayKa BBICOKHX TEXHOJIOTHI HarpaBieHa
Ha pelleHre ro0albHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIeTHUECKOH,
MUILEBON, SKOJIOTUIECKON 0€30IIaCHOCTH U OXPaHbl 310POBbS.

B cooTBercTBUM ¢ O0IIMMU NENSMU U IPUHIIUIIAMEA CPETHETO OOIIET0 00pa3oBaHUS COAEPIKaHUE
npeameta «Xumus» (10—11 xracchl, 6a30BbIH YPOBEHb U3YYEHUS) OPHEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOMIEKYIBTYPHYIO MOATOTOBKY OOYYaONINXCS, HEOOXOAUMYIO UM JUTSl BRIPAOOTKH MHPOBO33PEHUECKUX
OpPHEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COIMyMa, MPOJNOIDKEHHS OOpa30BaHUS B Pa3IMUHBIX
00J1acTsAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMHUEH.

CocTraBnstonuMe  IpeaMera «XuMHS» SBISAIOTCS 0a30Bble Kypchl — «OpraHndeckas XUMUS) H
«OO0mIas 1 HeopraHu4ecKass XUMUsD, OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHHUsI KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOI HAyKHW: CUCTEMa 3HAHMIA 110 HEOPTaHWYECKOW XUMUH (C BKIFOYCHHEM 3HAHUN U3 OOIIe XUMUH)
A OpraHudeckod xumuu. @DOOpMUPOBAHHME JAHHOW CHUCTEMBl 3HAHUUA NpPH HU3YYCHHHM IIpeaMeTa
obecrieynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCETO0 MHOTOOOpa3rs BEIIECTB Ha OCHOBE OONTUX TOHSATHH,
3aKOHOB U TEOPUN XUMHU.

CtpyKTypa conepkaHus KypcoB — «Opranndeckas XuMmus» B «OO0mas 1 HeopraHudecKasi XUMUS
chopMupoBaHa B MpOrpaMMe 0 XMMHH Ha OCHOBE CHCTEMHOTO TOAXO0/Ja K HM3yYeHHI0 Yy4eOHOTro
MaTeprana M OOYyCIIOBI€HAa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWH Ha OMPENeIEHHBIX
TEOpETHUECKUX ypOBHiIX. Tak, B Kypce OpraHMYECKOW XMMHHW BEIIECTBA PacCMaTPHUBAIOTCS Ha YPOBHE
KIJIACCHYECKOW TEOPUHM CTPOCHHUS OPTaHWYECKHX COCTMHEHHH, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX H



3JIEKTPOHHBIX MPEICTABICHUH O CcTpoeHUM BemiecTB. CBeleHHsI 00 M3ydaeMbIX B Kypce BeEIIECTBax
JIAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB J0 CJIOKHBIX OMOJOTHYECKH aKTUBHBIX COeAMHEHUH. B kypce
OPraHMYEeCKOW XHMHH TONY4YalOT pa3BUTHE CGHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro
0o0pa30BaHUs MEPBOHAYAILHBIC MPEICTABICHUS O XMMUYCCKOW CBSI3U, KIaCCU(UKAIMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKOW PEAKIIHH.

[Tox HOBEIM yTIIOM 3peHUs B IIpeaMeTe «XUMUsD» 0a30BOTO YPOBHS pPaCCMATPUBACTCS M3yUCHHBIN
Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHs TEOPETHUECKUN MaTepuan v (DaKTOJIOTHYECKUE CBEICHUS O
BEIIECTBaX M XUMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHWYecKas XHMUSD»
0o0ydarommmMcst  MPEeIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHWE NEPUOIUYECKOr0 3aKOHa C
OOIIeTeOPETHIECKUX W METOJIOJIOTUYECKUX TIO3UIUH, TIIyO)Ke TOHSATh HCTOPUYECKOE W3MEHEHHE
(hyHKIHI 3TOTO 3aKOHA — 0T 0000IIarOIIeH 10 OOBICHSIONIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHMH O Ba)KHEHIIMX BEIIECTBAaX, WX COCTaBe, CTPOSHHUH, CBOWCTBAX U
MPUMEHEHNH, a TaKkKe O XUMHUYECKUX pEeaKIUsAX, WX CYIIHOCTH H 3aKOHOMEPHOCTAX MPOTEKAHHS
noronHsieTcs B Kypcax 10 u 11 xmaccoB ajeMEeHTaMu COIepIKaHusl, UMEIOIINMH KYJIbTyPOJIIOTUYECKHA U
MIPUKJIATHON XapakTep. OTH 3HAHHWS CIIOCOOCTBYIOT IMOHMMAHHIO B3aUMOCBS3M XHMHHU C APYyTUMHU
HayKaMH, pacKphIBAIOT €€ poNlb B TO3HABATENIFHOM W TPAKTHYECKON MEATENIbHOCTH 4YellOBEKa,
CIIOCOOCTBYIOT BOCHHTAHWIO YBaXKEHHS K MPOIECCY TBOPUECTBA B O0JACTH TEOPHH M TMPAKTHUECKUX
MIPIIIO’KEHUI XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCSA B OOIIECTBEHHO M IMYHOCTHO 3HAYUMBIX
mpo0yieMax, CBSI3aHHBIX C XWUMHEH, KPUTUYECKH OCMBICINBAaTh HMH(DOPMAIMI0O M TPHUMEHATH €€ st
TIOTIOTHEHHUS 3HAHWM, PEIICHNs HHTEIUIEKTYalIbHBIX U OKCIIEPUMEHTAIBHBIX HUCCIIEA0BATENbCKHUX 3a1a4.B
[IeJIOM cofiepKaHne y4deOHOro mpenMeTa «XWMHS» NaHHOTO YPOBHS HW3YYEHHS OPHEHTHPOBAHO Ha
dhopmupoBaHre y O0ydYaIOMUXCS MHPOBO33PEHUCCKOW OCHOBBI JUISI MOHUMAaHUSA (PHIIOCOPCKUX HIEH,
TaKAX Kak: MaTepHhajlbHOE EJIWHCTBO HEOPTaHMYECKOTO W OPraHMYeCKOTO MHpa, O0YyCIOBIEHHOCTH
CBOMCTB BEIIECTB HX COCTABOM U CTPOCHHEM, IIO3HABAEMOCTh NMPUPOJHBIX SBJICHUN MyTEM SKCIIEpPUMEHTa
W pEUICHUs MPOTHBOPEUUI MEXAy HOBBIMH (DaKTaMH M TCOPETHUYCCKUMH MPEANOCHUIKAMH, OCO3HAHHE
PO XUMHUHM B PEIIEHHH SKOJOTHYECKHX MpoOJeM, a Takke MpodiemM cOepexeHHns dHepreTHYecKhX
PECYPCOB, CHIPbs, CO3AaHMs HOBBIX TEXHOJIOTHH ¥ MaTEPUAIOB.

B muraHe perieHus 3aaad BOCIMTAHUS, Pa3BUTHS W COIMAIU3AIMH OOYYaIOUIUXCSA TMPUHATHIC
OporpaMMol 1O XHMHU TOAXOJbl K OMNPEACICHHIO COJICP)KAHUS W IOCTPOCHHUS IpeaMeTa
MPeyCMaTPUBAIOT (DOPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JEHCTBUMA, UMEIOIIMX 0a30BOC 3HAUCHHE
JUTSL Pa3IMYHBIX BHUJIOB JESATEILHOCTHU: PEIICHUs MpoOJeM, MOKMCKa, aHaIu3a U 00paboTKu HH(pOpMaIInHy,
HEOOXOAMMBIX JJIi TPUOOPETCHUs OMbITa MPAKTHUYECKOH M HCCIIENOBATEIbCKON JCITEIbHOCTH,
3aHUMAIOIICH BaKHOE MECTO B IIO3HAHUU XUMHH.

B mpakTtuke npernojaBaHusi XMMHU KaK Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, TaK M Ha
YpOBHE CpegHEro oOuiero oOpa3oBaHUs, MPH OIMpPEICICHUN COJACPKATENLHON XapaKTePUCTHUKHU Ielei
U3YYCHUS TPEIMETa HaMpaBJICHUEM TIEPBOCTEICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS
(hopMUpOBaHUE OCHOB XMMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOTO €CTCCTBO3HAHMS, MPAKTHUECKOM
JICATSIILHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYypbhl. C METOAMYECKOW TOUYKHU
3pEHUS TAKOW MOJXO0J1 K OTPEACICHHIO IIEeTICH U3YUCHUS IPEMETA SIBIISICTCSI BIIOJIHE OTIPAaBIaHHBIM,

CornacHO TaHHOW TOYKE 3PCHHS TJIABHBIMHU IEISMH WU3YyYeHUs mpeaMera «XuMus» Ha 0a30BOM
yposae (10 —11 xi.) sABHsIOTCS:

e (opMupOBaHHWE CHCTEMBl XMMHUYCCKHX 3HAHMHA KaK BaKHEHIIICH COCTaBIMIONMICH €CTECTBEHHO-
HAayJYHOW KapTHHBI MHpA, B OCHOBE KOTOPOIl JEXKaT KIIOYeBBbIE MOHATHSA, (yHIaMEHTAIbHbIE
3aKOHBI W TEOPHH XHMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHWE W IIOHMMAaHHE CYIIHOCTH
JIOCTYTHBIX O0OOIIEeHNH MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HWCTOpPHEeH WX
Pa3BUTHS M CTAHOBJIICHMUS;

e (OpPMHUPOBAaHHE M pa3BUTHUEC MPEACTABICHHNA O HAayYHbIX METOJAaX IIO3HAHUS BEUICCTB U
XUMHUYCCKUX DPEaKIUid, HEOOXOAMMBIX JJIsi MPHOOPETCHHS YMEHHUH OPUEHTHPOBATHCS B MHUPE
BEIICCTB M XHMHYECKMX SIBJICHHH, HMMEIOIIMX MECTO B MPHUPOJEC, B MPAKTHUYSCKOH WU
TMOBCEIHEBHOM KU3HU,

e DPa3BUTHEC YMEHHU W CIOCOOOB IEATCIILHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM MU OOBSICHCHHEM
XHMHYECKOTO DKCTIEPUMEHTA, COOII0IEHIEM TpaBHIl 0€301MacHOT0 0OpAIleHHs C BEIIECTBAMH.



Hapsiny ¢ stum, copepkaTenbHas XapakTepUCTHKA LeNed W 3aJad HM3y4YeHUs MpeaMera B
mporpaMMe 10 XHMHHM YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH TNPHOPUTETAMH B
cucreMe cpegHero oOmero obOpa3oBanus. CerofHs B MpeNoJaBaHUM XUMHHM B OOJbLICH CTENEHH
0TAaéTCsl MPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE COJCp)KaHHs OOy4YeHHs, OpPUEHTUPOBAHHOW Ha
NOJTrOTOBKY BBIMYCKHHKa 0011€00pa3oBaTeIbHON OpraHU3alny, BIAICIONIET0 HE HaOOpOM 3HaHHM, a
(YHKIHMOHANBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH M YMEHHSMH aKTHBHOTO TMOJYYEHHUsS 3HAHUU M
MIPUMEHEHUS X B PEAJbHOM KHU3HU AJIS PEILCHUS TPAKTHYECKHX 3a/1a4.

B cBsi3u ¢ 3TUM TIpu KM3ydYeHHH mpenMera «XHMHUS» TOMUHHpPYIOLIee 3HaYeHHE MPUOOPETaroT
TaKue IeNU U 3a]1a4H, KaK:

ajanTanus oO0yJaromUXcsl K YCIOBUSAM JAWHAMHYHO PAa3BHBAIONICTOCS MHpa, (OpPMHUpOBAHUE
UHTCIUICKTYaIbHO ~ pPa3BUTON  JIMYHOCTH, TOTOBOM K  CaMOOOpa3oOBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITETIBHOMY MPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XKU3HCHHBIX CHTYAIUsIX, CBA3aHHBIX
C BEIIECTBAMH U MX MPHUMCHECHHUEM;

(dopMmupoBaHHe Y OOYYAIONIMXCS KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIHIT), WMEIOIIHX
YHHUBEPCAITBHOE 3HAUCHHE JIUISl PA3IIMUHBIX BUJIOB JESITEIBHOCTH: PELICHUS MPOOIeM, TIOMCKA, aHAIN3a |
00paboTKH WHGOPMAIIUK, HEOOXOIMMBIX JUIS TMPUOOPETCHUSI OMBITA JESITEIBHOCTH, KOTOpPas 3aHUMAcT
BaKHOE MECTO B IMO3HAHWH XHMHH, a TaKXKe U1 OICHKH C TIO3UIUA 3KOJIOTHYECKOH 0e30MacHOCTH
XapakTepa BIHUSHHUS BEIECTB U XUMUYESCKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U MPUPOHYIO CPEy;

pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYyalbHBIX W TBOPYECKUX CIOCOOHOCTEH
00yYaroOIUXCs: CIOCOOHOCTH CaMOCTOSTENIFHO MPHOOPETaTh HOBBIC 3HAHHSI TI0 XMMHUHU B COOTBETCTBHUHU C
XKU3HEHHBIMH TIOTPEOHOCTSMH, HCIIOIH30BATh COBPEMEHHbBIE HHPOPMAIIMOHHBIC TEXHOJIIOTHH JIJISI TIOUCKA
W aHaHu3a yuyeOHOW ¥ HAYyYHO-TIOMYJISIPHONW HH(OPMAIIMA XUMHUECKOTO COICPIKAHHUS;

(dopMupoBaHHEe W pPa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBINUICHHUS,
HaOIIOAaTeIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH, TIPH
IJIAaHUPOBAHUH U IMTPOBEACHUN XUMUYCCKOI'O SKCIICPUMCEHTA,

BOCIIMTaHUE y OOy4arommxcsi yOexIEHHOCTH B T'yMaHHCTHYECKON HaNpaBICHHOCTH XWMHH, €€
BayKHOU pojin B pCUHICHUU riI00abHBIX HpO6HeM padroOHAJIBHOT'O IMPUPOJAOIOJIB30BaAHUA, IMOIIOJIHCHUA
9HEPTreTHYECKNX PECYPCOB W COXpaHEHHs MPUPOJHOTO DPaBHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH
OEepEeKHOTO OTHOIICHUS K MPHUPOJIE M CBOEMY 370POBBIO, a TAKKE MPUOOPETEHMS OIBITa MCIIOIH30BAHUS
IMMOJTY4YCHHBIX 3HAaHUH JJId NIPUHATHA T'PaMOTHBIX peIIIeHI/Iﬁ B CUTyalluiX, CBA3AaHHBIX C XHMMHWYCCKUMHU
SBJICHUSIMU.

B yueOHOM 1uI1aHe cpemHero o0ero oopazoBaHus MpeaMeT «XUMUs» 0a30BOT0 YPOBHS BXOJAUT B
COCTaB MpeaMeTHOH 0bnacTn «EcTecTBeHHO-HAyUHBIE IPEIMETHI».

OOmiee ynciao 4acoB, OTBEACHHBIX U M3YyYEHHsS XMMHHU, Ha 0a30BOM YPOBHE CpeJHEro oOIiero
oOpazoBanus, coctaBisieT 102 yaca: B 10 kinacce — 68 dacos (2 yac B Hepeno), B 11 xmacce — 34 yaca (1
4yac B HEJIEII0).



COJAEPKXAHUE OBYYEHMUA
10 KJIACC
OPTAHMYECKAS XUMUA

TeopeTHyeckne 0CHOBBI OPraHNYeCcKON XMMHH

[Ipenmer opraHuyeckoi XUMHUM: €€ BO3ZHUKHOBEHME, Pa3BUTHE M 3HAYEHHE B IMOJIYYEHMH HOBBIX
BEIIECTB M MaTepuasoB. Teopus CTpoeHUs opraHuueckux coeanHeHuit A. M. bytneposa, e€ ocHOBHbIE
nosioxeHusi. CTpyKTypHble (DOpMYJIBl OpraHMYECKHX BemecTB. | 'oMonorus, nzomepus. XUMHUECKas
CBSI3b B OPTaHMUYECKUX COCTUHEHNUAX — OJIUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o KiaccCUPUKALIUM OpPraHUYECKMX BellecTB. HoMeHkIarypa OpraHM4ecKux
COeAMHEHHH (cucTeMaThdecKas) W TpPHUBHAJbHbIE Ha3BaHMS BAKHEHWIIMX IPEICTaBUTENCH KJIaccoB
OpraHUYECKUX BEILECTB.

OKCHNEPUMEHTANIbHbIE METOJbl H3YYECHMs] BELIECTB K HX [MPEBpAIlCHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYECKHX BEIIECTB W MarephallaMd Ha WX OCHOBE, MOJETHPOBAHHE MOJICKYI
OpraHWYEeCKUX BEIIECTB, HAONIOJCEHWE W ONKCAHWE JEMOHCTPAIIMOHHBIX OIBITOB IO IPEBPAIICHUIO
OpraHWYeCKUX BEIIECTB NIPU HarpeBaHuH (TUIaBJIeHne, OOYTIIMBaHUE W TOPEHHE).

Yraesoaopoasbl

AJIKaHBI: COCTaB U CTPOCHUE, FTOMOJIOTUYECKUN psall. MeTaH U 3TaH — NpOoCTEeHIINe IPEICTABUTEIN
aNKaHoB: (U3WYECKHE W XUMHYECKHE CBOWCTBA (pEaKIWH 3aMelIeHHs W TOPEHHs), HaXOXKJICHUE B
NPUPOJE, MOTYYECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHM psAa. DTWIEH MU MPONUJIeH — MpOocTenline
MIPEICTABUTENN  QJIKCHOB: (M3WYECKWe W XHMHYECKHE CBOWCTBA (peakiuu TUIAPUPOBaHUS,
raJIOTeHUPOBAHUS, THAPATALINH, OKUCICHUS U TIOJIMMEPH3AIIHH ), IIOTyYeHE U PUMEHEHNE.

Ankanuensl: Oyraguen-1,3 u meTmnOyramneH-1,3: cTpoeHne, BaKHEHIINE XUMHIECKHE CBOMCTBA
(peaxums monumepuzanun). [lonyyenrne CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUN psm. ATETHICH — MPOCTEUITHit
MIPEICTABUTENh AJIKHHOB: COCTaB, CTPOEHHE, (U3NYECKHE ¢ XHWMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUSA, TAJIOTCHUPOBAHUSA, THAPATAIUH, FOpeHI/IH), TMMOJIYYCHUC U ITPUMCHCHUC.

Apensl. beHzonm: cocraB, CcTpocHHE, (HU3MUECKHE ¥ XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHMS ¥ HUTPOBAHUS), TTOydeHHe U IPUMEHEHue. 101yon: cocmas, cmpoetue, (husuieckue u
XumuyecKkue Cc80UCMBA (peakyuu 2al02eHUpPOBanus U HUMPOBAHUs), NOJYYeHUue U HpUMeHeHUe.
ToxcnaHOCTH ApCHOB. I'eneTnyeckas cBS3b MCXKAY Yyrij€BogopoaaMu, IMpUHALICIKAIINMMU K pa3IMYHbIM
KJIaccaM.

[IpupoaHble UCTOYHHKH YTIIEeBOOPOAOB. [IpupoaHkIii Ta3 1 monyTHBIE HeTsHbIE Ta3bl. HedTs 1
e€ mnpomcxoxnenune. CrnocoObl mepepaOOTKH  HepTH: TEpPEeroHKa, KPEKHHT  (TepMUYecKui,
KaTaTUTHYeCKUi ), muponu3. [IpoaykTel nepepaboTku HedTH, HX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBII yroib ¥ IPOIYKTHI €ro nepepadoTKy.

9KCHCpI/IMCHTaHBHHC MCTOJAbI HU3Y4YCHUA BCIIECTB U HUX HpCBpElIlIGHHfI: O3HAKOMJICHHE C
o0pasnamu macTMace, KaydyKoB M pe3uHbl, KouieKun «HedTb» 1 «YTomby, MOIeIMpoBaHie MOJIEKYT
YIJIEBOJOPOJOB W TAJOT€HONPOM3BOAHBIX, MPOBEACHUE MPAKTUYECKOW PAa0OThI: TONYy4YEHHE STHIICHA M
U3Y4YEHHUE €r0 CBOUCTB.

PacuéTtHpic 3agaun.

Boruncnenuss mo ypaBHEHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA HCXOIHOTO
BEIIECTBA WM MPOAYKTa PEAKIMH 110 W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJTHOTO M3 HCXOJHBIX
BEIIECTB WM MPOJIYKTOB PEaKIIUN).

Kucaopoacoaep:xamnue opranndeckie coeJuHeHHs

[IpenenpHBIE OTHOATOMHBIC CHMPTHL. METaHON M 3TAHOJ: CTPOCHHE, (PU3MUECKUE U XUMHUYECKUE
CBOWMCTBa (peaklyM C AaKTUBHBIMH METaJJIaMH, TaJOT€HOBOJOPOJIaMH, TOpPEHUE), IPHUMCHEHHE.



Bonoponnsie cBA3u MexIQy MoONeKyJdaMH cnupToB. [leiicTBHe MeTaHOJIa M 3TaHOJIA Ha OpPraHU3M
YeJloBeKa.

MHOroatoMHble CIUPTHL. DTUJICHTIUKONIb M TIMLEPHUH: CTPOCHHE, (U3MUYECKHEe M XUMHUYECKHE
CBOWCTBa (B3aMMOJCHCTBHE CO ILEJIOYHBIMH METAJIAMH, KAaueCTBEHHas peaklus Ha MHOTOaTOMHBIC
cnupThl). JleficTBre Ha opraHu3M denoseka. [[puMeHenue rmuueprHa U 3TUIEHIVINKOISL.

@deHon: CTpOeHHE MOJEKYNbl, (U3NYEeCKUe M XHMUYecKue cBoiicTBa. TOKCHMYHOCTH (heHoa.
[Ipumenenue ¢enomna.

Anpaeruabl U Kemousl. PopManbIerui, aueTaldblIeTua: CTpOeHHE, (QU3UUECKHE M XUMHUYECKHE
CBOHCTBa (peaK1y OKHUCICHHUS U BOCCTAHOBIICHHS, KAUECTBEHHBIE PEAKIINH), IOIy4YEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEAETbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHass M YKCYCHas KHCIOTHI:
CTpoeHHe, (HU3MUECKHE W XUMHUYECKHE CBOHCTBa (CBOMCTBa, OOLIMe IS Kjacca KHUCIOT, PEaKIHs
3TepudUKaLuM), ONydYeHHe U NpuMeHeHne. CTeaprHOBas U OJIEMHOBAsl KHCIOTHI KaK MPEICTaBUTEIH
BBICHINX KapPOOHOBBIX KHUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHE.

CrnoxHble 3(Upbl Kak NPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cinoxHbIX 3¢gupoB. Kupsl.
I'moponus sxupos. [Ipumenenne xupoB. bronorndeckas poib KUPOB.

VYrneBoapl: cocTaB, KiaccH(UKAIMs yIIeBOAOB (MOHO-, OU- M IoyMcaxapunbl). [rokosa —
MIPOCTEHINNIT MOHOCAXapul: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbl, (pU3NUECKHe M XMMHYECKHE CBOWCTBA
(B3ammopeiicteue ¢ ruapokcunoMm Meam(ll), okmcnmeHne aMMuUadHBIM pacTBOopoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKCHME IJIIOKO3bl), HAXOXKICHHE B MPHUPOJE, NMPUMEHEHHE, ONOJOrHYecKas poJb.
®otocunTe3. PyKTO3aKaKU30MEPTIIOKO3bI.

Kpaxman u nemnono3a Kak NpupoAHble mnonumepbl. CTpoeHHe Kpaxmana U IEeJUIIOJIO3bI.
dusznyeckue 1 XMMUYECKUE CBOMCTBA KpaxMaina (THAPOIN3, KAaUeCTBEHHAs PEaKkLus C HOJOM).

OKCIEpUMEHTAJIbHBIE METOAbI N3yUeHHS BEILECTB M UX NPEBpallleHUi: IPOBEACHUE, HAOI0JeHe
U ONHUCAaHUE JEMOHCTPALMOHHBIX OIIBITOB: I'OPEHUE CIMPTOB, KAUECTBEHHbIE PEAKLUU OJHOATOMHBIX
cupToB (OKMCIeHue 3Tanona okcuaom meau(1l)), MHOroaTOMHBIX CIPTOB (B3aMMOAEHCTBHE TIUIICPHUHA
¢ rugpokcuaom Mmeau(ll)), amppernmoB (OKHWCIEHHE aMMHAYHBIM pacTBopoM okcuaa cepebpa(l) u
ruapoxkcugom menn(ll), B3amMopmelcTBHE Kpaxmaia ¢ HOAOM), HMPOBEACHHE MPAKTHYECKOH paldoThI:
CBOICTBA PacTBOpa YKCYCHOM KHCIIOTBHI.

Pacuérneie 3anaun.

Brruncnenns mo ypaBHEHHIO XMMHYECKOW peakinuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIeCTBAa WJIM TPOAYKTa PEaKLUHU MO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO U3 HCXOIHBIX
BEIIIECTB WJIM MPOAYKTOB PEAKLIMN).

A3oTcoaepxkaline OpraHu4eckie COeTUHEHHUS.

AMHWHOKHUCIIOTHI Kak am@oTepHble OpraHuuYecKhe coeAauHeHHus. Du3nveckue W XUMHUYECKHE
CBOMCTBa aMHHOKHCIIOT (Ha prUMepe TIUIMHa). bruonorndeckoe 3HaueHHe aMUHOKHUCITOT. [lenTusl.

benku xak mpupoHbIE BHICOKOMOJIEKYJISIpHBbIE coeAnHeHus. [lepBuuHas, BTOpUYHas U TpETUYHAs
CTpYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB: THAPOIN3, IeHATypalrs, KadeCTBEHHbIE peaKH Ha
OenKH.

OKcnepuMeHTalIbHBIE METOIBl U3yUYEeHHUs BEIIECTB U UX MpPEBpalleHUil: HaOM0AeHUE U ONMCaHNe
JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OSIKOB MPH HArPeBaHUH, [IBETHBIC PEaKIH OEIIKOB.

BbicokomoltieKyJIsIpHbIe cOeANHEHNS

OCHOBHbIE TIOHATUSA XUMHH BBICOKOMOJIEKYJISIDHBIX COEAMHEHUI: MOHOMEp, IOJIHMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpHU3alMH, CPeOHsIs MOJeKyispHas Macca. OCHOBHBIE METOJBI
CHHTE3a BEICOKOMOJIEKYJIAPHBIX COEINHEHUH — MOIMMEpHU3alys U TOTUKOHAECHCALINS.

OKCIepUMEHTaNbHBIE METOABl HM3YyUEHHUs BEIIECTB W UX MPEBPALICHUN: O3HAKOMIIEHHE C
o0pasnamu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXmpeAMETHBIX CBA3€H MpU HU3ydYeHHH opraHudecko xumuu B 10 kiacce
OCYILECTBIISIETCSl Yepe3 HCIIONb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHH, TaK W IOHSITHUH,
SIBIISTIOIINXCSL CHCTEMHBIMU JAJIs1 OTJACNIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.



OOmme ecTecTBEHHO-HAY4YHbIE TOHSTHS: SBICHHE, HAy4HBIH (pakT, THIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiacCU(UKaLus, MEpPUOJUYHOCTb, HaOJIONEHHe, W3MEpPEHUe, HSKCIECPHUMEHT,
MOJICIMPOBAHUE.

Ousuka: Marepusi, JHEPrusi, Macca, aroM, D3JCKTPOH, MOJEKYJa, SHEPTeTHYECKHH YPOBEHbD,
BEILIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHUE BEIECTBA, (DM3NYECKUE BEIWYMHBI U CAMHUIBI HX
HU3MEpEHHUsL.

Buonorust: kmerka, opraHusMm, Ouocdepa, OOMEH BeLIeCTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTHUECKH aKTUBHBIC BeLIecTBa (OEIKH, YIIIEBOIBI, JKUPHL, ()EPMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOIBL, ITOJIE3HBIE HCKOIIAEMBIE, TOIIIMBO, PECYPCHI.

TexHoNOTMS: THIIEBBIE NPOAYKTH, OCHOBBI DAI[MOHAIBFHOTO TIMTaHUS, MOIOLIME CpEJCTBA,
JIeKapCTBEHHBIE M KOCMETHYECKHE IIperaparbl, MaTepHalbl W3 HCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTrnyeckue 0CHOBbI XUMMU

XuMu4eckuid 3JeMeHT. AToM. SIapo aToMa, U30TONBlL. DIEKTPOHHAsE 000J04YKa. JHEPTreTHIECKUE
YPOBHH, MOXYypOBHH. ATOMHBIE oOpOHWTanmu, s-, p-, d- ameMeHTBl. OCOOEHHOCTH pacIpeeleHus
JJIEKTPOHOB TIO OpOWTalIsIM B aroOMax »JJEMEHTOB TIIEPBHIX YETHIPEX MEPUONOB. OIIEKTPOHHAsS
KOH(UTYpanus aTOMOB.

Ilepuoanueckuit 3akoH u Ilepuonuueckas cucteMa xumudeckux anemeHToB J[. 1. Menpeneena.
CaBa3p nepuoanyueckoro 3akona u Ilepuoguyeckoi cucteMbl XumMudeckux asemeHToB J[. Y. Menpaeneena
C COBPEMCHHOH TeOpHWeHW CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHECHHS CBONCTB XHMHUYECKHX
3JIEMEHTOB M 00pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TPyNIaM U TMepHoAaM. 3HadeHhe
MIEPUOIUYECKOT0 3aKOHA B PA3BUTHU HAYKH.

Crtpoenue BemecTBa. XUMHUECKast CBSA3b. BUIBI XUMHUYECKON CBSI3M (KOBaJIEHTHAsI HETIOJSIpHAS |
MOJIIpHAsi, WOHHAA, MeTajuihmdeckas). MexaHn3mbl 0O0pa30BaHWS KOBAJICHTHOW XHUMHYECKOW CBSI3U
(oOMeHHBIN W JOHOPHO-aKIENTOPHEIN). BomoponHas cBs3b. BanmeHTHOCTH. DIEKTPOOTPHUIIATEIHHOCTS.
Crenens okncieHns. VIOHBI: KATHOHBI H @aHUOHBI.

BemecTBa MONEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTAITNYECKUX PEMIETOK. 3aBUCHMOCTH CBOMCTBA BEIIECTB OT THIA KPUCTAITUIECKOH PEIIETKH.

[lonsiTme O naucHepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIE DPacTBOpPHL. MaccoBast 1O
BEIIIECTBA B PacTBOpE.

Knaccudukanus Heopranndecknx coeauHeHuil. HoMmeHkmaTypa HEOPraHWYEeCKHX BEIIeCTB.
I'enernyeckast cBA3b HEOPraHUYECKUX BEUIECTB, MPUHAMIEKAITNX K PA3INIHBIM KJIaccaM.

Xumuueckas peakuus. Knaccupukanys XMMHUUECKUX peakiuii B HEOPraHUUECKOW  OpraHudecKon
XUMHH. 3aKOH COXpaHEHMS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W NPEBpAIlCHUS SHEPruH IpHU
XUMHUYECKUX PeaKIUsX.

CKopocTh peakiu, € 3aBUCHMOCTh OT Pa3inYHbIX QakTopoB. OOpaTuMble peakiuuu. XuMHYECKOe
paBHOBecue. PakTOPBbI, BIUSIOIINE HA COCTOSHUE XuMudeckoro pasHosecus. [Ipunnun Jlelllarense.

OnekTponutudeckas aucconuanus. CHUIbHBIE U cladbie AIeKTponuThl. Cpena BOAHBIX PacTBOPOB
BEIIECTB: KHUCTasl, HeHTpanbHas, MeI0YHasl.

OKHCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKclepUMEHTalIbHBIE METOABI M3Yy4YeHMs BEUIECTB M HMX MPEBPALCHUH: JEMOHCTpalus TaOmui
«Ilepmognueckas cuctema xuMmudeckux oanemeHToB J[. WM. Menneneesay, wusydeHue Moaenen
KPUCTAIIIMYECKUX DPEHIETOK, HAOJIIOIEeHHe W ONHCAaHWE JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIIBITOB
(paznokeHne IepoKcHIa BOJOpPOJA B NPUCYTCTBUHU KaTalu3aTopa, ONPEIENIEHHE CPEAbl pacTBOPOB
BEIIECTB C TMOMOIIbI0 YHHUBEPCAIBHOTO WHAMKATOPA, PpEakIUud HMOHHOTO OOMEHa), TNpPOBEACHHUE
MIPAaKTUIECKON paboThl «BiausHue pa3nuvHbix GakTOpOB HA CKOPOCTH XUMHUYECKOH PEaKIHn».



Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHHSM XHUMHUYECKHX pEaKlMi, B TOM YHCIE€ TEPMOXHMUYECKHUE PaACUETHI,
pacy€Thl ¢ UCTIONB30BAHUEM MOHSITHUS «MAcCOBAas OJIS BEILIECTBAY.

Heopranuyeckas xumus

Hemeramnsl. [lonoxxenue nemeramioB B [lepuonndeckoil cucreme xumuueckux snaemeHTos [, U.
MenneneeBa M 0COOCHHOCTH CTPOCHHS aTroMoB. (Du3ndeckue CBOWCTBA HEMETAUIOB. AJIOTPOIUS
HEMETAIJIOB (Ha MpUMepe KUCIopoaa, cephl, pocdopa u yriaepoaa).

XVMUYECKHe CBOMCTBAa BaXXHEHWIITMX HEMETAJUIOB (TaJIOTEHOB, Cephl, a30Ta, pocdopa, yraepona u
KpEMHHUS) U UX COCUHEHUN (OKCUIOB, KUCIOPOACOAEPIKALINX KUCIOT, BOAOPOAHBIX COCTUHEHHUIA).

[IpuMmeHeHne BaxKHEHIIIMX HEMETAIJIOB U UX COCTUHCHU.

Meramnbl. Ilonoxxenne metamioB B I[lepuonnueckoit cuctemMe xumuueckux siaemeHtoB . .
MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaluioB. O0mue (r3maeckue
cBolicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMUYECKUN Psii HANIPSKEHUI METAIIIOB.

XVWMUYECKHE CBOWCTBA BaXHEWIINX METAJIOB (HATPW, KallWii, KalbIW{, MarHui, aJlOMHHUH,
[IWHK, XPOM, JK€JI€30, MEJIb) ¥l UX COeINHEHHH.

Oo6mue criocoOs! momy4deHust MeTaiioB. [[puMeHeHe MeTasIoB B OBITY U TEXHUKE.

OKCIIepIMEHTAIbHBIE METOABl M3YYECHHS BEIIECTB W WX IMPEBpAIlleHHI: H3ydeHHe KOJIICKIHH
«MeTamIel ¥ CIUTaBBI», 00pa3loB HEMETAIIOB, PEIICHHWE SKCIEPHMEHTAILHBIX 3a7ad, HaOIIOICHUE U
OTIMICaHNe JACMOHCTPAITMOHHBIX M Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHHS C
pacTBOpaMH KHCIIOT | IIEI0YCH, KaUeCTBCHHBIEC PEAKITNH Ha KATHOHBI METAIIJIOB).

PacuéTHbie 3a1aumn.

Pacuérer Maccel BemecTBa Wi 00bEMA Ta30B 10 W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OTHOTO M3 YUACTBYIOIIMX B PEAKITUN BEIIECTB, pacuETHI MacChl (00bEMa, KOTMIECTBA BEIIECTBA)
MIPOTYKTOB PEAKITUH, €CITH OJTHO M3 BEIIECTB MMEET MPUMECH.

XuMHus 1 JKU3Hb

Ponp xummm B oOeCIeYeHHHM DSKOJOTHYECKOH, JIHEPreTHUYEeCKOW W MHIIEBOM O€301MacHOCTH,
pa3BuTHN MeaUIUHEL. [[OHATHE 0 HAYYHBIX METOJIaX MIO3HAHMSI BEMIECTB U XUMUICCKUX PEAKITHA.

IIpencraBnennss 06 OOmMX HAYYHBIX MPHUHIUIAX TPOMBIIIICHHOTO ITONYYCHUS BAKHEUIITHX
BEIIIECTB.

UenoBek B MHpE BEIIECTB M MaTEepPHAIOB: BaXHEHIIME CTPOUTENBHBIC MaTepUabl,
KOHCTPYKITMOHHBIE ~MAaT€pUaibl, KpacKd, CTEKJIO, KEpaMHKa, MATepUANBl I  JJIEKTPOHUKH,
HaHOMATEePHUaJIbl, OPraHMYECKUE U MUHEPAJIbHBIE YI00pEHUsI.

Xumusi 1 370pOBBE UEIOBEKA: MPaBUJIAa HMCIONH30BAHUS JIEKAPCTBEHHBIX IIPEMapaToB, MpaBUiIa
0€301acHOr0 UCIIOJIb30BaHMSI IIPEIIAPATOB OBITOBON XUMUH B IOBCEIHEBHOM KU3HU.

MexpeIMETHBIE CBSI3H.

Peanusanus MeXnpeaMeTHbIX CBA3ed MpHM HM3Y4eHHH oOIned M HeopraHudeckod xumuu B 11
KJIACCE OCYIIECTBISICTCS 4Yepe3 HCIOJb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK H
MOHSTHH, SBISIFOIINXCA CUCTEMHBIMH JIJIS1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO0mue ecTeCTBCHHO-HAYYHbIC TOHSATHUS: HAy4YHBIA (DAaKT, TUNOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, KiacCU(pUKalUs, MEPUOJAUYHOCTh, HAOIIOJACHUE, DKCICPUMEHT, MOCIUPOBAHHUE, H3MEpPEHUC,
SIBJICHUE.

Odusuka: MaTepusi, DHEpPrus, macca, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SHEPTETUICCKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUC
BElIeCcTBa, PU3NICCKHIE BEIMYNHBI U CIIUHUIIBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: knerka, opraHusM, 3KocHUCTeMa, Ouocdepa, MaKpO- U MHUKPOIIIEMEHTHI, BUTAMHHEI,
00OMEH BEIIECTB B OPraHU3MeE.

I'eorpadusi: MUHEpaIIbI, TOPHBIE IOPOBI, TOJIC3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorusi: XMMHUYECKas TMPOMBIIUIICHHOCTh, METAJUTYPrusi, IMPOU3BOJCTBO CTPOUTEIHHBIX
MaTepHANIOB, CEIhCKOXO3SHCTBEHHOE IPOM3BOJCTBO, IMMHINEBas MPOMEBIIIICHHOCTh, (hapMaleBTUIecKas



OPOMBINIVICHHOCTh, MPOU3BOACTBO KOCMETHYCCKHUX MPEIapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, 3JICKTPOHHASA MPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA TTPOI'PAMMBI I10 XMMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmmBaeT TpeOOBaHUSA K pe3yNbTaTaM OCBOCHHS OOYYAIOIIMMUCS TPOTpPamMM
cpemHero oOmiero oOpa3zoBaHHWS (JIMYHOCTHBIM, METallpeIMETHBIM U MpeaMeTHbIM). HaydHo-
METOAMYECKON OCHOBOH Ui pa3pabOTKU IMJIAHUPYEMBIX PE3yJbTaTOB OCBOEHUSI NPOrPaMM CPEIHETO
o01ero o6pa3oBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOAXO.

B cootBeTcTBHU € CHCTEMHO-AEATEIFHOCTHBIM IOAXOJOM B CTPYKTYpE JMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHUS IpenMera «XHUMHA» Ha YPOBHE CpEAHEro oOIIero oOpa3oBaHUsI BBIAEIEHBI CIEAYIOIIUE
COCTABJISIOIINUE:

OCO3HaHHE OOYyJaIOMIUMHUCA POCCHUCKOW TPaKTAHCKOH MACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEEIICHHUIO;

HaJIM4ue MOTUBAIMU K O0Y4EHUIO;

[[EJICHANIPAaBIICHHOE DPa3BUTHE BHYTPEHHUX YyOEXIEeHWH IJIMYHOCTH Ha OCHOBE KIIOYEBBIX
HEHHOCTEH W UCTOPUUECKUX TPATUIIHA 0a30BON HAYKH XFMHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCS PYKOBOACTBOBAaTHCS B CBOEH JESATETHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH yCTaHOBKaMH, IIPUCYIINMH IIEIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHMS;

HaJIMYHE IMPaBOCO3ZHAHMS SKOJIOTHYECKONW KyNbTYphl M CIIOCOOHOCTH CTaBUThH IIETH M CTPOUTH
YKU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpEAMETa «XUMHS» JOCTUTAIOTCS B €IWHCTBE yUeOHOW M
BOCIIMTATEJIbHON AEATEIHHOCTH B COOTBETCTBUHU C T'yMAaHHCTHYECKHMH, COLIMOKYJIBTYPHBIMHU, TYXOBHO-
HPaBCTBCHHBIMH LIEHHOCTSIMH W HJAEaTaMH POCCHHCKOTO TPaXXIAaHCKOTO O0OIIecTBa, TNPUHATHIMU B
oOmecTBe HOpPMaMH W TpaBHJIaMH TIOBEACHHs, CIIOCOOCTBYIONIMMHU TpoleccaM CaMOIO3HAHUS,
CaMOpa3BUTHsI U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00yYaroIuxcsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS IMpeaMeTa «XUMHUsD» OTPaKaloT cHOPMHUPOBAHHOCTH OTBITA
MI03HABATEILHON M MPAaKTUYECKOW AEATEILHOCTH 00ydYalomnXCcs N0 peann3aluy MPHHATHIX B 00IIeCTBe
LIEHHOCTEM, B TOM YHCJI€ B YACTH:

1) rpa’kaaHCKOro BOCHUTAHNS:

0CO3HaHUs 00YUYAIOIINMHUCS CBOMX KOHCTUTYLHOHHBIX MpaB U 0053aHHOCTEH, yBaKEHUS K 3aKOHY
Y TIPaBOMOPSAKY;

MIPEJICTaBJIEHUS O COLMATIBHBIX HOpMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOH JIESATEIBHOCTH TPH CO3AAHUM YUEOHBIX IPOEKTOB,
peleHnr y4eOHbBIX U T03HABATENFHBIX 3a7]ay, BBIMOIHEHNN XUMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTHl IPYTruX Hpu
aHaJM3€e Pa3InUHbIX BUJOB y4eOHOH e TeIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIINTAHUS:

LEHHOCTHOTO OTHOLICHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIHIO OTEUECTBCHHOM XUMUH;

YB@OKEHHUS K MPOIECCY TBOpYECTBA B 00JACTHM TEOPUU MU NMPAKTHUECKOTO NPUMEHEHHs] XUMHH,
OCO3HAHHUSI TOTO, YTO JIOCTM)KEHHMSI HAyKH €CTb PE3yNbTaT [UINTEIbHBIX HaOMIONCHHMH, KPOMOTIMBBIX
9KCHEPUMEHTAIILHBIX TIOUCKOB, IIOCTOSIHHOTO TPYyla YYEHBIX U MPAKTHKOB,;

MHTEpeca M MO3HABATEIbHBIX MOTHUBOB B IOJNIYYEHHHM M MOCIEAYIOLIEM aHanu3e MH(opManuu o
HepeIOBbIX JOCTHKECHUSIX COBPEMEHHOI 0T€UECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOr0 MOBEJCHNUS;

CIIOCOOHOCTH OLIEHMBATh CHUTyalliH, CBSI3aHHBIE C XHMHYECKHUMHM SBJICHUSMH, U HPHUHUMATh
OCO3HAHHBIE PEIIECHHS, OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TIOBEICHUE U MOCTYIIKU CBOUX TOBAPHILEH C MTO3ULNI HPAaBCTBEHHBIX
1 TIPaBOBBIX HOPM M OCO3HAHUE MOCIIEICTBUN 3TUX MOCTYIIKOB;

4) popMHUpPOBaAHUSA KYJIbTYPbI 310POBbSI:



MOHUMaHUsl IICHHOCTeH 310poBOro W Oe3omacHOro o0paza JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (PH3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

cOOIIOZICHUS TIpaBUi 0€30MacCHOr0 OOpalleHus ¢ BeIECTBaMH B OBITY, MOBCEAHEBHOW JKM3HU U B
TPYAOBOM I€ATENBHOCTH;

NOHUMAaHUS [IEHHOCTH TPaBWJ WHIMBHIYATBHOTO W KOJUIEKTUBHOTO 0€30TMacHOrO MOBEACHHUS B
CUTyaLUsIX, YTPOXKAIOIIUX 3J0POBBIO U XKU3HU JIFOJEH;

OCO3HAHUSl TIOCIEACTBUM W HENPHUITUS BPEOHBIX NPUBBIYEK (YMOTPEONEHUS  aJKOTOJ,
HapKOTHKOB, KYpPEHHUSI);

5) Tpy0BOro BOCIIMTAHUS:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENBCKON AEATEIHHOCTH, OOIIIECTBEHHO
MOJIE3HOU, TBOPUYECKOH U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKU HA aKTUBHOE yYacTUE B PEILICHUU MPAKTUYECKUX 3aJad COLMAIbHON HAIpPABICHHOCTH
(B pamMKax cBoero kiacca, mKoJbl);

WHTEpeca K MPaKTUIECKOMY H3YUYEHHIO MpoQeccuil pa3InyHOrO Poja, B TOM YHUCIIE Ha OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYLY, JHOJIIM TpyJa U pe3ynbTaTaM TPYIOBOM NE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBUAYAIBbHOH TpaeKTopuu oOpa3oBaHus, Oymyriei
mpoeccu W peanu3aliid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHUHU, MHTEPECOB U OTpeOHOCTEH 00IIeCTRa;

6) 3K0JI0rMYeCKOro BOCIIUTAHMS:

9KOJIOTHYECKH IIeTIeCO00pPa3HOr0 OTHOMICHUS K MPHPOJE, KaK NCTOYHHUKY CYIIECTBOBAHUS XKU3HU
Ha 3emiie;

MMOHMMaHUS TIO0ATBHOTO XapakTepa OJKOJOTHYECKHX MpoOJieM, BIHSHUS HSKOHOMHYECKHX
MPOLECCOB HAa COCTOSIHUE MPUPOTHON U COLIMAIIBHOM CpeJibl;

OCO3HaHUS HEOOXOIUMOCTH WCIIOJNb30BAHUS JOCTIDKEHHMH XUMHH JUIS PEIIeHHs BOIPOCOB
PaIOHANIBHOTO MPUPOIOTIONH30BAHHS,

AKTHBHOT'O HENPHUATHS NEUCTBHUM, MPUHOCIIIMX BpPEJ OKPYKAOLIEH MPUPOAHOU cpele, YMEHHs
MIPOTHO3MPOBATh HEOIArOMPHUATHBIE SKOJIOTUYECKHE TIOCIEACTBUS NPEANPUHUMAEMBIX JIEHCTBHA H
MPEeIOTBpAIlaTh UX;

HAJIMYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpPHI, ONBITA AEATEIHHOCTH
9KOJIOTUYECKOW  HAaIlpaBIIEHHOCTH, YMEHHS  PYKOBOJACTBOBaTbcs MMM B  IO3HABaTeJIbHOM,
KOMMYHHKATUBHOH M COIMAIBHOH TpPaKTUKE, CIOCOOHOCTH W YMEHHS aKTHBHO TPOTHBOCTOSTH
ueonoruu xemohoouw;

7) HEHHOCTH HAYYHOI0 MO3HAHNSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAYKH U OOIIECTBEHHOW MTPAKTHKH;

NOHUMAaHUS CHeUM(PUKN XUMHUH KaK HayKd, OCO3HaHUS e€ posii B POPMUPOBAHUH PALIUOHAIEHOTO
HAYYHOTO MBIIIJICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAlOIEeM MHUpE Kak O CIHHCTBE
NPUPOABl W YEJIOBEKa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M pEHICHUH MPOoOJieM COXpaHEHHs
MIPUPOTHOTO PaBHOBECHUS;

yOexxaéHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH [JIi COBPEMEHHON NMBWIM3aLUH: B €€
TYMaHHCTHYECKOH HANPABIEHHOCTH U BaYKHOH POJM B CO3AaHUM HOBOM 0a3bl MaTepHalbHON KYJbTYpHI,
pelieHnH TI00aNbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHSI UEIIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOH,
NUILIEBON M 3KOJOTMYECKOH 0e30MacHOCTH, B Pa3sBUTUM MEIUIMHBIL, 00ECIIEYCHNH YCIOBHM YCIEUIHOTO
TPyZa ¥ SKOJIOTHYECKH KOM(OPTHOH KU3HHU KaXKIOT0 WICHa 00IECTBa;

€CTECTBEHHO-HAyYHON IPaMOTHOCTH: IOHUMAaHHS CYIIIHOCTH METOJIOB MIO3HAHUS, UCTIOIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BATh INOJyYaeMble 3HAHUS IJISl aHajdu3a U OOBICHEHHS
SIBJICHUN OKPYIKAIOIIET0 MUPa W TPOUCXOANIMX B HEM W3MEHEHWH, YMEHHUs JenaTh OOOCHOBaHHBIC
3aKJIFOUEHUS] Ha OCHOBE HAyUYHBIX ()aKTOB M HMMEIOIIUXCA JAHHBIX C [ENbI0 MOIYYCHHS OCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIb30BaTh XMMHYECKUE 3HAHWA JAJsl PeUIeHus] MmpobieM B
peabHBIX )KU3HEHHBIX CUTYalUsX;
HHTepeca K TO3HAHUIO U MCCIIEeI0BATENbCKON eI TeTbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHHIO M caMO0Opa30BaHMIO, K aKTUBHOMY
NOJIY4YEeHHUIO HOBBIX 3HAHUH IO XUMHHU B COOTBETCTBUH C )KU3HEHHBIMH TOTPEOHOCTAMH;
HHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3IMYHbIX cepax npodeccrnoHanbHON ASITEIBHOCTH.
METANPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ybTaThl OCBOGHHUS Y4eOHOTO MpeaMmeTa «XHUMHsS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHMsI BKIIFOUYAIOT:

3HaYMMble UI1  (OPMHPOBAHUS  MHPOBO33PECHUS  OOYYArOIIUXCS  MEKAMCUHUILIMHAPHBIC
(MeXTpenMeTHBIC) OOIIeHAYYHbIC TOHSATHS, OTPAXKAIOIINE NEIOCTHOCTh HAYYHOM KapTHHBI MHpa H
criennpUKy METOIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwis, BEIECTBO, DHEPTHS,
SIBICHHUE, TPOIECC, CHCTEMa, HAayuHBIA (haKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCCIIe/IOBaHNE, HAONIOICHUE, U3MEPCHHE, IKCTICPUMEHT U JIPYTHE);

YHHUBEpCAIbHbIC yueOHbIC JeHCTBUsA (IO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecneunBatonie (GopMupoBaHrne (YHKIHOHANBHOW TPAMOTHOCTH M COIHAJIBHON KOMIICTCHITUH
00yJaronmxcs;

CIIOCOOHOCTH oOyJaronuxcs HCIIOJIL30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS M YHHBEPCATIbHbIC yueOHbIC JCUCTBHS B MO3HABATEILHOW U COIHATBHOM
MPaKTHKE.

MertanpeMeTHbBIE ~ PE3yNbTaThl  OTPaXKAIOT  OBIAJACHHEC  YHHUBEPCATBHBIMH  YYCOHBIMH
MO3HABATCIbHBIMH, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMH.

ORJiajleHHe YHUBEPCAJIBLHBIMU Y4eOHbIMH MO3HABATEILHBIMH JICHCTBUSIMU:

1) 6a3oBbIe JJOrMYeCKUE JeiCTBUA:

CaMOCTOSITEIbHO (GOPMYIMPOBAThH U AKTYAIU3UPOBATh MPOOIIEeMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIENATh TeNH JACATSILHOCTH, 3aJaBasi MapaMeTphl ¥ KPUTEPUH UX JTOCTHIKEHHS, COOTHOCHTh
pe3yJbTaThl IESTEIBHOCTH C TIOCTABICHHBIMU IICTISIMH;

HCII0JIb30BaTh IIPU OCBOCHUH 3HAHUN MPHEMBI JTIOTHUYECKOr0 MBIIUIEHUS — BBIACIATH XapaKTePHbIC
MPU3HAKU MOHATUI U yCTAHABIMBATH MX B3aWMOCBS3b, UCIONB30BaTh COOTBETCTBYIOIIUE MOHSATHS JIJIS
O00BSCHEHHS OTACIBHBIX (DAKTOB W SIBJIICHH;

BBIOMPATh OCHOBAHUS M KPUTEPUH /IS KITAaCCU(UKAIIUU BEIIECTB M XUMHUCCKUX PEAKIIHIA;

yCTaHaBIUBATh MPUUYNHHO-CIICACTBCHHBIC CBSI3U MEXKIy U3y4aecMbIMU SIBICHUAMHU;

CTPOHUTh JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, NCAYKTHBHBIC, 110 aHAJOTHM), BBIBJISATH
3aKOHOMEPHOCTH W IPOTHBOPEUYHS B pPacCMaTpPUBA€MbIX SIBICHHIX, (OPMYJIUPOBaTh BBIBOABI U
3aKJTIOUCHUS;

IIPUMECHSATH B IPOLECCCE MO3HAHUA, UCIIOJIB3YEMBIC B XUMHUHU CUMBOJIMYECKHE (3HaKOBBIe) MOICIIH,
HpeO6pa3OBBIBaTB MOJCJIBHBIC TPEACTABJICHUA — XUMHYECKUN 3HAK (CI/IMBOJI) QJICMCHTA, XUMHUYCCKas
(dhopMyIia, ypaBHEHHE XUMHUECKOHM pEeaKliy — MPU PELICHUH YYeOHBIX MTO3HABATEIBHBIX U MPAKTHUECKUX
3aaa4, NPpUMCHATH Ha3BAHHBIC MOJACIbLHBIC MNPCIACTABIICHUA JIA BBISBJICHHA XapaKTCPHBIX IPHU3HAKOB
N3y4acMbIX BCHICCTB U XUMHUUYCCKUX peaKHHﬁ.

2) 6a3zoBbIe HCCIEI0BATEILCKHE eHCTBUSA:

BJIaA€Th OCHOBAMH ME€TOJI0B HAYYHOTI'O MMO3HAHWA BEIICCTB U XUMHNYCCKUX peaKHHﬁ;

(hopMyIMpPOBaTh 1IEJU U 3a/a4ll MCCIICIOBAHMS, UCIIOIb30BaTh MOCTABICHHBIE U CAMOCTOSTEIILHO
cOpMYyJIMpPOBaHHBIE BOMPOCHl B KAaueCTBE HWHCTPYMEHTAa IO3HAHUS M OCHOBBI Ui (OPMHPOBaHHUS
THUIOTE3EI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KI[eHI/II\/'I;

BJIAJCTh HaBbIKaMU CaMOCTOSATCIIBHOI'O MJIaHUPOBAHUA u OpOBCACHUA YUCHUYECCKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOJaTh 3a XOJIOM MpPOIECcca, CaMOCTOSATEIBHO
POTHO3HPOBATh €ro pe3yibTar, PopMyIHpoBaTh 00OOLICHUS! 1 BHIBOABI OTHOCHTENBEHO JOCTOBEPHOCTH
Pe3yABTATOB UCCIIEIOBAHUS, COCTABIISATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON pPaboTe;



mpuoOpeTaTh OMBIT YYEHHUECKON MCCIIEAOBATENbCKOM M MPOEKTHOH AEATENLHOCTH, MPOSBISTH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY IOMCKY METOAOB pPELICHUS NPaKTHYECKHX 3aaad,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHMUS.

3) padoTa c uHpopManmeii:

OPHEHTHPOBATECS B PAa3NUYHBIX HCTOYHHMKAaX HH(OpManuu (HAy4HO-TIOMYJSpHAs JHTepaTypa
XHUMUYECKOTO COJICpXKaHus, CIIpaBOuHbIE TIOcOOHA, pecypchl MHTepHeTa), aHaTu3upoBaTh HHPOPMALHIO
pa3NMYHBIX BUAOB U (GOPM MPEICTABICHUS, KPUTHUECKH OLEHHWBAaTh €€ JOCTOBEPHOCTH U
HENPOTUBOPEYUBOCTD;

(hopMynHpOBaTh 3aPOCHl U MPUMEHATH PAa3IMYHbIC METOABI IIPH HOUCKE U 0TOOpe MHPOPMALUH,
HEOOXOMMOM 17151 BHIIOJTHEHHsI yUeOHBIX 3aa4 ONpPeAeaEHHOTO THIIA;

npuoOpeTaTh OMBIT  HMCIOJBb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3NUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOMPATh ONTHMalbHYIO (opMy mpencraBieHuss HHGOpManuu (CXEMBI,
rpadyKu, AMarpaMMBbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

HCIONb30BaTh HAaYYHBIM S3bIK B KaueCTBE CPEACTBA NpH paboTe ¢ XMMHUYECKOH HMHGpOpMaLuei:
MIPUMEHATh MEXIpeIMeTHble ((U3MUecCKHe M MaTeMaThdyecKkue) 3HaKd M CHMBOJIBL, (hOpMyJIbl,
ab0peBHuaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIIHOCTH.

OnJiajeHUe YHHMBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eHCTBHSIMH:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)XJaeMOW TEeMbl B XOA€ [UAJIOra W/MIM IUCKYCCHH,
BBICKa3bIBaTh HMJEH, (JOPMYIMPOBAaTH CBOU IPEIJIOKEHUS OTHOCHUTEIBHO BBINOJIHEHMS IPEUIOKEHHOM
3aJa4y;

BBICTYyNaTh C IIPE3CHTAMEl pEe3yNbTaTOB IIO3HABATENbHON JAEATENBHOCTH, IOJIY4YEHHBIX
CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAMM IIPH BBIIOJIHEHUHM XMMUYECKOIO SKCICPUMEHTa,
MPaKTHYECKOW pabOTHI MO UCCIIECIOBAHUIO CBOMCTB M3yYaeMBbIX BEIECTB, PeaH3alui y4eOHOTO MPOCeKTa
1 (hOpMyYITHPOBATH BRIBOJIBI IO pe3yiIbTaTaM NMPOBEAEHHBIX UCCICIOBAHUN ITyTEM COTIIACOBAHUS MTO3UIIAN
B X0JIe 00CYXCHUSI 1 0OMEHa MHEHUSIMH.

OBaajgeHue YHUBEPCAJBHBIMH PETyJISTHBHBIMH JeHCTBUAMU:

CaMOCTOSITEIBHO TIAHUPOBATh U OCYIIECTBISTH CBOIO TIO3HABATEIBHYIO JICSATCILHOCTD, ONPEeIsis
e€ menu W 3aJaud, KOHTPOJHMPOBAaTH M O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh MpEJaracMblii
ITOPUTM JICHCTBUH TPW BBHITOJHEHWH YYEOHBIX U HMCCIENOBATENBCKUX 3alad, BBIOMpaTh Haumbolee
3G PEKTHBHBIN CITOCO0 MX PEHICHUs ¢ y4ETOM MOJIYYEeHHUS HOBBIX 3HAHHHA O BEUIECTBAX M XUMHUYECKHX
peaKuusx;

OCYIECTBIISITH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOICHKH.

HNPEIAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpranndecKkas XUMHUsD) OTPaKaroT:

c(hOPMUPOBAHHOCTh NPEJACTABICHUH O XMMHYCCKOW COCTaBJSIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJH XUMHH B ITO3HAHUU SIBJICHUI MPUPOABI, B GOPMUPOBAHUU MBIIUICHHUS W KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TpaMOTHOCTH, HEOOXOMWMOW IS pEIIeHHs MpaKTHYeCKUX 3aJad U
9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHON Cpejie;

BJIQZICHUE CHCTEMOM XHMHMUYECKMX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIIUE TOHSATHS
(XumMuYeckHid  dJIEeMEHT, aTroM, DJJEKTpOHHas  o0ojloYka aroMa, MOJIeKyJla, BaJCHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, XUMHUYECKast CBSA3b, CTPYKTypHas Qopmyina (pa3BEpHyTas M COKpaliéHHast),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIH OOBEM, YIJIEpOAHBINM CKeJleT, QYHKIUOHAIbHAsI TPYyIIa, paauka,
U30MEpHs, U30MEPBI, TOMOJIOIMYECKUI Psil, TOMOJIOTH, YIJI€BOMOPObI, KUCIOPOJ U a30TCOJAEpKAILUE
COEIMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE COCIUHEHMS); TEOPUU U
3aKOHBI (TEeOpus CTPOEHMsI OpraHmdeckux BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHHS MaccChl



BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH; MHPOBO33PEHUYECCKHE 3HAHUS, JIe)KAlIHE B
OCHOBE MOHMMaHHsI IPUYMHHOCTH ¥ CUCTEMHOCTH XUMHYECKHX SIBJICHUH, (PaKTOIOTUUECKUE CBEACHUS O
CBOICTBAx, COCTaBe, MONYyUYECHHH U O€30MacCHOM HMCIOJIb30BaHUH BaYKHEWUIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUUECKOHN ESTEILHOCTH YEIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHMU BBISBIATH XapaKTepHbIC NPH3HAKU TOHATHH, yCTAaHABIUBATh HX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA TIPU ONHCAHMM COCTaBa, CTPOEHUSA M
MIpEBpAICHUN OPraHNYECKUX COEANHEHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIONB30BATh XHMUYECKYI0 CHMBOJIMKY ISl COCTaBJICHUS
MOJICKYJSIDHBIX WM CTPYKTYPHBIX (pa3BEpHYTOH, COKpaumEHHOW) (OpPMYJI OpPraHHYECKHX BEIIECTB H
YPaBHEHUH XHUMHUYECKUX PEaKLUWi, W3rOTaBIMBATh MOAEIM MOJEKYJN OPTaHMYECKHX BELICCTB IS
WUTIOCTPALUH X XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

cOPMHUPOBAHHOCTh YMEHMH YCTaHABIMBAaTh NPUHAIUIEKHOCTh HM3YYCHHBIX OPTaHHMYECKHX
BEILECTB 10 UX COCTaBy M CTPOCHHUIO K OMNpENeNEHHOMY KiacCy/Tpymiie COeIUHEHUH (YIriIeBOJOPOABI,
KUCJIOPOJ U a30TCOAEpIKAIle COSAUHEHHUS, BEICOKOMOJICKYJISIPHBIE COCIMHEHHs), JaBaTh UM Ha3BaHUS
o cucremarndeckorr HomeHknatype (IUPAC), a Takke mpuBOANTH TPUBHUAIBHBIE HA3BaHUS OTIEIBHBIX
OpPTaHMYECKHX BEWIeCTB (ITWJIEH, MPONMJIEH, aueTHICH, OJTWICHIJHMKOIb, TIJIHLEPHH, (eHo,
(dopmanbrernn, aneTanbleTHl, MYypaBbUHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KHCJIOTa,
CTeapHHOBAas KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmal, LeJUIi0J103a, [IINIHH);

c(hOpPMHUPOBAHHOCTb YMEHUS ONPENENIATh BUABI XUMUYECKON CBS3H B OPIaHUYECKUX COCTMHEHHSX
(omuHapHBIEC U KpaTHBIE);

c(hOpPMHUPOBAHHOCTb YMEHUS IPUMEHSATH IIOJIOKEHHS TEOPHH CTPOCHUSI OPTAaHMUECKHUX BEILECTB A.
M. bytnepoBa ansi oOBSICHEHHsI 3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBAa M CTPOEHHS, 3aKOH
COXPaHEHUS MacChl BEILIECTB;

chOpMHUPOBAaHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHE, (U3UUECKUE U XUMUYECKUE
CBOMCTBA TUIMYHBIX TPEACTABUTENEH PA3IMIHBIX KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ITHJICH,
MPOIUJICH, aneTwuieH, OyramueH-1,3, merunOyramueH-1,3, OeH30), METaHOJ, 3TAHON, ATHJICHTJIHKOIb,
TIUIEPHH, (EHOJI, aleTalbAerH)], MypaBbiHAs M YKCYCHasl KHCJIOTBHI, TJIIOKO3a, KpaxMal, IeJUII0JI03a,
aMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXIYy HHMH ypaBHEHHSIMH
COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUH C UCIIOIB30BAHUEM CTPYKTYPHBIX (HOpMyT;

cOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHHKH YTIIEBOJOPOJHOTO CBIPbs (HE(TH,
NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HMX TMepepaboTKM M TMPaKTUYeCKOoe MPHUMEHEHHE TMPOIYKTOB
nepepadoTKy;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYHCICHUS 10 XUMHYECKHM YypaBHEHUSM (MacChl,
00béMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM TPOAYKTA PEAKIHH [0 HM3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJTHOI'O M3 MCXO/HBIX BEIIECTB WIH MPOAYKTOB pEaKium);

c(OpPMUPOBAHHOCTh YMEHUH BIAJCTh CHUCTEMOW 3HAaHUH OO0 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUsSI, MCIOJBb3yEeMBbIX B XUMHHU TNPH W3YyYEHWH BELIECTB W XUMHYECKHX SIBJICHWI (HaOsonceHue,
U3MEpEeHHE, SKCIEPUMEHT, MOJEIHMPOBAHUE), KCIOJIb30BAaTh CHUCTEMHBIE XHMHMYECKHE 3HAaHUSA I
NPUHATUS PEIICHUWH B KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BELIECTBAMM H UX
NIPUMEHEHUEM;

cOPMHUPOBAHHOCTh YMEHUH COONIOAAaTh MpaBWiIa IOJIB30BaHMSA XHUMHUYECKOH TOCYIOH U
71abopaTopHBIM 000pyIOBaHMEM, a TakKe MpaBuia OOpalIeHWs] C BEIIECTBAMHU B COOTBETCTBHUHU C
WHCTPYKLHUSMH IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OTBITOB;

cOPMHUPOBAHHOCTh ~YMEHHMH IUIAHUPOBATb M BBINOJHITH XUMHYECKHH  3KCICPUMEHT
(mpeBpaleHUss OPraHNYECKUX BEIIECTB NPH HAIPEBaHUH, MOJIYUYCHUE STHICHA M U3yYeHHE ero CBOWCTB,
KayeCTBEHHbIC PEAKIUU OPraHWYeCKHX BEILIECTB, AEHATypalus OENKOB NpH HArpeBaHWH, LBETHHIC
peakuuu OeNKOB) B COOTBETCTBHH C IIPABUIAMHU TEXHUKU 0€30IIaCHOCTH NPU OOpallleHUH C BEUIECTBAMH U
71a00paToOpHBIM 00OPYAOBaHMEM, IMPEACTABIISTH PE3YNbTaThl XMMHYECKOIO 3KCIEpUMEHTa B (opme
3allUCH YPaBHEHHH COOTBETCTBYIOIIMX peakuuid U (OpMyIMpPOBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTATOB;



chOPMHUPOBAHHOCTh ~YMEHMH KPUTHYECKH AaHaJIM3MPOBAaTh XHMHYECKYI0 HH(pOpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOM MHopMau, IHTEpHET U IpyTux);

c(OpPMHUPOBAHHOCTh YMEHHUI COOIOAATh NMPAaBUIIA HKOJOTHYECKH LIENecO00pPa3HOTO MOBEACHUS B
OBITY M TPYAOBOW IEATEJHHOCTH B LEISIX COXPAHEHHsS] CBOETO 3I0POBbS M OKPYKAIOWIEH MPHUPOIHOIM
Cpelbl, OCO3HAaBaTh OMACHOCTH BO3JCHCTBUS Ha >KMBBIE OPraHMU3MBI OMNpPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, NOHUMasg cMbicn mokasatens [IAK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHS U
MIPEeIOTBPAILCHNS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHU3M YeNIOBEKa;

U1 00y4aIOMIMXCs C OrPaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS: YMEHHE MIPUMEHSTH 3HaHUS 00
OCHOBHBIX TOCTYIIHBIX METOJIaX MO3HAHMS BELIECTB U XUMUYECKHUX SBJICHUM;

Ul CIENbIX W CIa0OBHUISIIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-TOUSUHYIO
cucremy obosznauenwii JI. bpaiitns ans 3amucu xummdeckux Gpopmyor.

11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as u HeopraHndecKasi XUMIsD OTPaKaloT:

c(hOopMHUPOBAHHOCTh TPEACTABJICHUNA: O XUMHUYCCKOM COCTABILIIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUpPA, POJIM XHUMHH B TIO3HAHWUU SBJICHUH MPUPOILI, B (HOPMHUPOBAHUYU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIWMOW IS pEIIeHHs MPaKTHYeCKUX 3aJad U
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IIPUPOIHON Cpejie;

BJIa/ICHUE CHUCTEMON XWMHYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE TTOHSITHS
(XMMUYECKHH 3JIEMEHT, aTOM, M30TOII, S-, P-, d- SJEKTPOHHbIE OPOUTAIU aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIpHBIH 00BEM, BaJIEHTHOCTB, 3JEKTPOOTPHUIATENFHOCTD, CTEIEHb OKHCICHUS, XUMHYECKas CBS3b
(xoBasileHTHAsI, HOHHASA, METAJUIMYECKas, BOJOPOJHAS), KPUCTAUIMYECKAs PEHIETKa, TUIBl XUMHUYECKUX
peakiuii, pacTBOp, JJIEKTPOJUTHI, HEIIEKTPOIMUTHI, SIEKTPOIUTHUECKAs AUCCOLIMALUS, OKUCIUTEINb,
BOCCTAHOBHTENb, CKOPOCTh XUMUYECKON pEaKIMH, XMMUYECKOE PaBHOBECHE);TE€OPHUU U 3aKOHBI (TEOpHs
3JIEKTPOJIUTUUYECKON AHUCCcoLMaluu, nepuoandeckuil 3axkod . 1. MenneneeBa, 3aKOH COXpaHEHUS! MAaCChl
BEIIECTB, 3aKOH COXPaHEHUsS U MPEBPAILEHUs] YHEPIHMU MPU XUMHUECKHUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH SI3bIK XUMHM, MHPOBO33PEHUYECKHE 3HAHUS, JeKallue B OCHOBE IOHUMAaHMS
NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHHUM, (PaKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX, COCTaBe,
NOJy4YeHUH | Oe30IacHOM HCHOJNb30BAaHUM BAaXXHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY W
MIPaKTHUUECKOH e TENbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUIl BBISBIATh XapaKTCPHBIC NPU3HAKUA TIOHSATUH, YCTAaHABIMBATh HX
B3alMOCB$3b, UCIIOJIB30BATh COOTBETCTBYIOIINE IMOHATHS MIPU ONMCAHUM HEOPTaHWYECKHUX BELECTB U MX
IIpEBpalLCHHN;

c(OPMHUPOBAHHOCTh YMEHHMH HCIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY Ul COCTaBICHUS (QOpMyI
BEIIECTB M YpaBHEHHWH XHMHUYECKUX peakuui, cucrematnueckyto HomeHKnatypy (IUPAC) u
TPUBHAJLHBIC Ha3BaHUS OTIEIBHBIX HEOPTaHUYECKHUX BEIIECTB (YrapHBIA a3, YIICKUCIBIA Ta3, aMMHaK,
raméHasi U3BECTh, HETalEHass U3BECTh, IIUThEBas COJIA, IUPHUT U IPYTHE);

c(OpMUPOBAHHOCTh yMEHUW ONpEAENSATh BAJICHTHOCTh W CTENEHb OKUCICHHUS XUMHYECKUX
JJIEMEHTOB B COCIWHEHHSIX Pa3IMYHOIO COCTaBa, BHJ XUMHYECKOH CBs3M (KOBaJCHTHAs, WOHHA,
MeTaJUTMYeCKas, BOJOPOIHAS) B COSAMHEHUAX, THIT KPUCTAUNIMIECKONH PEMETKH KOHKPETHOTO BEIECTBa
(aTromHast, MoNeKyJsipHasi, WOHHas, METAIUIMYecKas), XapakTep CpeAbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAUHEHMUI];

c(hOpMUPOBAHHOCTh YMEHHUI YyCTaHABIMBATh MPHHAUICKHOCTh HEOPTAaHHMUECKUX BEHIECTB MO WX
COCTaBy K ONPEIENIEHHOMY KIIAacCy/TpYIIe COeAWHEHHUH (TPOCThIE BEIIECTBA — METaUIbl M HEMETaJLIbI,
OKCH/JIbI, OCHOBaHUS, KHCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHH PACKpPBIBATh CMBICH Nepuoamyeckoro 3akoHa J[. Y. MeHneneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOILYTO0, O0BICHUTENHFHYIO W IPOTHOCTHYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHWH XapaKTepHU30BaTh DJIEKTPOHHOE CTPOEHHE AaTOMOB XHMHYECKHX
sneMeHToB 1-4 mepuonoB Ilepuoamveckodt cucrembl xumudeckux sjemeHtoB JI. M. MeHneneesa,
WCTIONB3YSl TIOHATHS «S-, P-, d-DIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKHE YPOBHW», OOBACHATH



3aKOHOMEPHOCTH HM3MCHEHUSI CBOMCTB XMMHMUYECKHMX JJIEMEHTOB MW HUX COCAMHEHHMM MO TepuoiaMm Hu
rpynnam I[lepuoanueckoii cucremsl xuMuueckux 3semeHToB . M. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHUE CBOHCTBA
HEOPraHWYECKUX BEIICCTB PA3IMYHBIX KIACCOB, MOJATBEPKAATh CYIIECTBOBAHHE T€HETUYECKON CBS3U
MEXAY HEOPraHMYEeCKHMMH BEIIECTBAMU C TIOMOIIBI0 YpPaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
peaxuuii;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PUIIMPOBATH XMMUYECKUE PEAKIIUU TI0 Pa3IMYHBIM MIPU3HAKAM
(ducny W cocTaBy pearupyrollidX BEIIeCTB, TEIUIOBOMY J(PQEKTy peakiuh, H3MEHEHUIO0 CTeleHeH
OKUCIICHUS 3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YYACTHIO KaTaanu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTABIIATH ypaBHEHHS pEaKIUil pa3IUYHBIX THIIOB, TOJTHBIE |
COKpaniéHHbIe ypaBHEHUS peakluii MOHHOTO OOMEHa, YUWTHIBAs YCIOBHS, NIPU KOTOPBIX ITH PEAKIHH
UOYT OO KOHILIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIUH, MOJTBEPKIAMIINE KAUYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABaTh ONBITHBIM HYTEM HOHBI, MPUCYTCTBYIOILKE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PACKPBIBATH CYITHOCTh OKHUCIIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKITHIA
ITOCPEACTBOM COCTABIIEHUS SJIEKTPOHHOTO OajaHca dTHX peaklni;

c(hOpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH peakmuu OT
pa3nuyHBIX (HaKTOPOB; XapaKTep CMEMICHHS XWMHUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEITHETO
BozaetictBus (punIHn Jlelllarense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XHMHYECKHE IIPOIECCHI, JIeKAIIHEe B OCHOBE
MIPOMBIIIUIEHHOTO TIOTYYeHHS CEPHON KHCIOTHI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTH IMPENICTABICHUI
00 00IMMX HAYYHBIX IPUHIIUIAX U KOJIOTHIECKUX MPOOIIeMaX XHMHYECKOTO MTPONU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHWH MPOBOIUTH BBIYUCIEHHUS C HCIIOJIB30BAHHUEM IOHATHS «MaccoBas
JIOJIS BEIIIECTBA B pacTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B MPH XUMHUIECKHUX PEAKITUSIX, MACCHI BEIIECTBA
WM 00BEMA Ta30B TI0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH O0BEMY OJTHOTO U3 YIACTBYIOIIUX B
peakmuu BEIIeCTB, TEIUIOBOTO A(ddeKrTa peaknuu Ha OCHOBE 3aKOHOB COXpaHEHHS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPaHEHUS YHEPTHH;

c(hOpPMUPOBAHHOCTh YMEHMH COOJIONATh IpaBWJIa IOJIb30BAHUS XHMHUYECKOH TMOCYIOH U
na00paTOpHBIM 00OpYJIOBAaHHUEM, a TaKXKe MpaBWiia OOpallleHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIMSIMU TI0 BBITIOTHEHUIO TAOOPATOPHBIX XMMHYECKHX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBITIOJIHATh XMMUYCCKUI SKCIIEPUMEHT (pa3ioiKeHHE
MEepOKCHUIa BOJAOPOJA B MPUCYTCTBUM KaTalUu3aTopa, OIPEJEIEHUE Cpellbl PAacTBOPOB BEILIECTB C
MOMOIIBI0 YHHUBEPCAJIBLHOIO HMHUKATOPA, BJIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM
peaKiuu, peakiui HOHHOTO 00MeHa, KaueCTBCHHBIC PEaKIuU Ha Cyb(aT-, KapOOHAT- U XJIOPHUI-aHHUOHBI,
Ha KaTHOH aMMOHWUSI, pEIIeHUE SKCIEPUMEHTAIBHBIX 3adad 1o TemMaMm «Metamie» u «Hemeramiey) B
COOTBETCTBHU C MPAaBHJIAMHM TEXHUKU OE30MaCHOCTH NPU OOPAICHUM C BEIIECTBAMU U JIAOOPATOPHBIM
000pyIOBaHUEM, TPEACTABIATh PE3yJbTaThl XUMHUECKOTO SKCIIEPUMEHTa B (DOpME 3amucH ypaBHEHHI
COOTBETCTBYIONIINX peakiuil U GOPMYITHPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh ~YMEHHM  KPUTHYECKH AaHAIU3UPOBATh XHMHUYECKYI0  HWH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBa MACCOBOM KOMMYHUKAINHU, IHTEpHET U IPYTHUX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIONATH MPaBUIIa 3KOJOTHMYECKU IIEIeCO00Pa3HOrO MOBEIACHUS B
OBITY U TPYIOBOH JEATEIBHOCTH B IICNAX COXPAHCHHS CBOETO 3J0POBbS M OKPYKAIOUICH MPUPOIHOM
Cpenbl, 0OCO3HABATh OMACHOCTh BO3ACHCTBHUS HA KUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [1JIK, moscHsITh Ha mpuMepax CHOCOOBI YMEHBIICHHS W TPEIOTBPAIICHUS HX
BPEIHOTO BO3ACUCTBUS Ha OPTaHU3M UETIOBEKA;

JUTSE 00YYAIOIIMXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE MIPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MTO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUI;

JUIS CJETBIX W CIa0OBHUIANIMX OOYYAIONIMXCS: YMEHHE HCIONb30BaTh pPelbe()HO-TOUSHHYIO
cucremy obosznauenwii JI. bpaitns ans 3amucu xummdeckux Gpopmyot.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KoimnyecTBo4acos D1eKTPOHHbIE
Ne HanmeHoBaHMepa3ae0B U
(uudpossbie)
n/n TeMIIPOTrPaAMMBbI Bcecero | Konrtpoabnbiepaborsl | IIpakTHuecknepadoThl

oOpa3oBaTeIbHBIEPECYPCHI

Pasnen 1.Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH

[IpenmeT opraHUYeCKON XUMUH.
1.1 Teopust cTpoeHUs OpraHuYeCKUuX 5 http://school-collection.edu.ru

coenunenuit A. M. bytneposa

Hroronopazneny 5

Pa3zgen 2.YrieBoaopoanbl

IIpeneapHBIEYTIIEBOIOPOIBI —
2.1 peal y HOPOA 9 http://school-collection.edu.ru
aJIKaHbI
HenpenenpHble yriieBogOpPOIBL:
2.2 pe y FOPOR 10 1 1 http://school-collection.edu.ru
aJIKEHBI, aJIKaJUCHBI, aJIKUHBI
73 ApOMATHUECKHEYTIIEBOIOPOIEI o) http://school-collection.edu.ru
24 [IpupoHBIE UICTOYHUKHU ) | http://school-collection.edu.ru
' YTJIEBOJOPOOB M UX TIepepadoTKa
Hroromnopasaeny 23

Paznen 3.Kucaopoacoaep:kamueopraHuyecKuecoeHHEHHs

3.1 Cruptbl. DeHon 9 http://school-collection.edu.ru
3.2 Anpaerunsl. KapOoHOBbIE KHCTOTHI. 14 1 2 http://school-collection.edu.ru
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http://school-collection.edu.ru

CrnoxHuble 3¢upbl

33

VYrineBoanl

6

http://school-collection.edu.ru

Hroronopaszneny

29

Pa3znen 4.A30TcoaepkaniueoprannyeckuecoeIMHeHust

4.1 AMHHBI. AMUHOKHUCIIOTBI. benku 7 http://school-collection.edu.ru
Uroronopazneny 7
Paspnen S.BbicOKOMOJIEKY ISIPHbIECOSIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 4 http://school-collection.edu.ru
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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