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MNOACHUTEJBHASA 3AIINCKA
Pabouasi mporpaMmMa ecTEeCTBEHHO-HAyYHOH HAmpaBlICHHOCTH MO XHMHU C

UCIIOJIb30BaHUEM oOopynoBaHusi 1neHTpa «Touka pocta» s 10-11 kmaccoB
COCTaBJICHa U pa3paboTaHa B COOTBETCTBHUH C:

- GdenepanbabiM 3akOHOM OT 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6
oOpa3zoBanuu B Poccwmiickoit ®denepanum» (¢ W3M. W JOM., BCTYyN. B CHIY C
01.09.2020);

- TpeboBanusamMu DenepanbHOro TrOCYIAPCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHJapTa cpeaHero oOuiero obpa3oBaHus (YTB. MOpHKa3oM MUHHUCTEpCTBa
oOpa3zoBanus u Hayku Poccmiickoit ®eneparuun ot 17.12.2010 Ne 1897) (pen.
21.12.2020);

- [lacmopToM HanmoHasbHOTO MpoekTa «O0pazoBaHue» (yTB. MPE3UTUYMOM
Coseta mipu IIpe3uaente PO no crparernyeckoMy pa3BUTHUIO U HALIMOHAIBHBIM
MpOEKTaM, MPOTOKOA 0T 24.12.2018 Ne 16);

- TocymapctBennorn mporpammon Poccuiickonn ®enepaunn «Pa3Butne
oOpazoBanus» (yTB. [locTanosnenuem I[IpaBurensctBa PD ot 26.12.2017 No 1642
(pen. ot 22.02.2021) «OO0 yTBEpX ACHUH TOCYIAAPCTBEHHOW MPOTrPaMMBI
Poccuiickoit @enepanuu «Pa3Butue oOpazoBaHus»;

- Y4eOHBIM IUIAHOM U CcpeliHel oOpaszoBaTenbHOU nporpaMmmbel MBOY COIL
Ne 21;

- MeTonnueckuMHU peKOMEHJAIMIMU TI0 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeNbHBIX OPTraHU3AIMIX, PACTIONOKEHHBIX B CEITbCKOM MECTHOCTH H
MaJbIX TOpPOJax, IEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHOU M TE€XHOJOTUYECKON
HaMpaBJICHHOCTEN («Touxa pocTa) (YTBepxkaeHs pacnopsKEHUEM
MununcrepcrBa npocsemenns Poccniickon ®enepaunu ot 12 suaBaps 2021 r. Ne P-
6).

[Iporpamma 1o XMMUM Ha YPOBHE CpeTHETO 00111eT0 00pa3oBaHus pa3padoTaHa
Ha ocHOBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBaHUH B
Poccuiickoit deneparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS (eaepanbHOM
oOpa3zoBaTeIpHON TporpaMMbl cpeaHero oomero oo6pasoBanus (DPOIT COO),
NpeACTaBIeHHbIX B DeiepaabHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c yuérom Konmenmuu mnpenomaBaHus ydeOHOTO mpeaMera «XUMHS» B
oOpa3oBaTenbHBIX oOpranm3amnusax Poccuiickoit denmeparuu, peamu3yromumx
OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu
pa3BuTusa BocnuTaHus B Poccuiickoit depeparuu Ha nepuon ao 2025 roma»
(Pacmopsixenue IIpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHH, K OINPEIEICHHUIO
oO1ielt cTparerun 0Oy4eHHs, BOCIUTAHUSI U Pa3BUTHsI O0YUaIOIIUXCS CPEACTBAMU
yaebHoro npeameta «Xumus» 11 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUIIM
koHuentyainbHbie monoxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH lIEJIeH,
CONlep KaHMsI, PE3yJbTaTOB OOydeHHS W TPEOOBaHWN K YPOBHIO TOATOTOBKHU
BBIITYCKHUKOB.



XuMHUECcKoe oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMH
00111€00pa30BaTEIbHON  OpraHU3alMy, SBISETCS HEOThEMJIEMOM 4YacThlo HX
oOpasoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTalOM peaju3aluy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IICHHOCTEH, MPHUCYIIUX
LIEJIOCTHOM CHCTEME€ XUMHUYECKOro oOpa3oBaHUs. OTHU IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOBI, (GOPMUPOBAHHSI MUPOBO33PEHUS M OOIIEH KyJIbTYphI
YesI0BeKa, a TAaKXkKe SKOJIOIMYeCKH 0OOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37J0POBbIO
U npupojHOU cpexne. Peanusyercss xumuuyeckoe oOpazoBaHHE OO0ydaromuxcs Ha
YPOBHE CpEIHET0 00IIero 00pa3oBaHMs CPEACTBAMHU YI€OHOTO MpeaMeTa « XUMHU»,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIMpeAeNieHbl B MpPOTpaMMe MO XUMHUU C
yu4€TOM cHenu(PUKd HAyKH XUMHH, €€ 3HAueHUs B IO3HAHWU MPHUPOABI U B
MaTepuaIbHON KU3HU OOLIECTBa, a TAaKXKe C YU4ETOM OOLIUX LieJel U MPUHIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEJHEro  OOIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK HIPaeT 0coOyr pojb B
COBPEMEHHOW LMBUJIM3ALMU, B CO3/IaHUU HOBOW 0a3bl MAaTE€pPUAIbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (hOPMHUpPOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILUICHUS, B
CO3/IaHUE IIEJIOCTHOTO NPEJCTaBICHUS 00 OKPYXaroIleM MHUPE KaK O €IUHCTBE
IPUPOJIBI U HYENOBEeKa, KOTopoe (opMmupyeTcs B XUMHUHM Ha OCHOBE MOHMMAHUS
BEIIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEro MHUpA, OCO3HAHMS B3aMMOCBSI3U MEXITY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH W BO3MOXKHBIMH OOJACTSIMH MPHUMEHEHUS.



TecHO B3aMMOJCHCTBYS C APYTMMHU €CTECTBEHHBIMH HAayKamMH, XUMHUsS CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJbTYpbl, HEOOXOAUMBIM YCIIOBHEM YCIEIIHOIO
TpyJa W JKU3HU KaXIoro wieHa ooOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelieHue
IJI00ANBHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHUS YENIOBEYECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTUYECKON 0€30MACHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBHMM ¢ OOMMMH I[EMIMA M TPHUHLUIAMU CPEAHEro OOIIEeTo
obpaszoBanus coaepkanue mpeamera «Xumus» (10-11 kimaccel, 6a30BbIi ypPOBEHD
U3Y4YCHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJTOTOBKY
oOydarolmuxcs, HEOOXOIMMYI0 UM Uil  BBIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEHUIHOIO BKJIIOYEHHMS B JKM3Hb COLMYMa, MPOAOJDKCHUS
o0Opa30BaHUs B pa3IMUHbIX 00J1aCTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMA  npeaMera  «XUMHsSD  SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xuMus» H «OOIasgs M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOI HayKH: CHCTEMa
3HAHUW MO HEOPTraHWYECKOW XUMHUU (C BKIIIOUEHUEM 3HAHWUN W3 OOIIEH XUMHUU) U
opraHndeckor xumnu. OOpMHUpPOBAHUE JAHHOM CHCTEMBI 3HAHUW NPHU HU3YYEHUU
npeaMera 00ECleuyuBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOIroooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeOopraHuyeckas XuMus» c(OpMHpOBaHAa B MpPOrpaMMe IO XMMHU Ha OCHOBE
CUCTEMHOTO TMOJAXO0Ja K M3y4yeHUI0 ydeOHOro wmartepuana M 0OOyCJIOBIIEHA
UCTOPUYECKH OOOCHOBAaHHBIM PA3BUTHEM 3HAHUM HA ONPEACTIEHHBIX TEOPETUUECKIX
ypoBHsX. Tak, B Kypce OpPraHM4YecKOM XMMHUHU BEIIeCTBAa paccMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKON TEOPHM CTPOEHHUS OPraHUYECKUX COCIMHEHMI, a TaKKe Ha
YPOBHE CTEPEOXUMHUYECKUX M 3JIEKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTB.
CBenenust 00 u3y4yaeMmblXx B Kypce BEIIeCTBaxX [JAlOTCS B pa3BUTUU — OT
YIJIEBOJIOPOAOB JI0 CIIOKHBIX OHMOJOrMYECKM aKTUBHBIX coequHeHuil. B kypce
OpPraHUYECKOM XMMUU MOJTy4atoT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O
oO1iero 00pa3oBaHUs TEPBOHAYATILHBIE MPEJICTABICHUS O XUMHUYECKOM CBSI3H,
KJIACCU(PMKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriioM 3peHHs B IMpeamere «XuMHsS» 0a30BOTO ypOBHS
paccMaTpuBaeTCs M3YYEHHBbIH Ha YPOBHE OCHOBHOIO oOmIero oOpa3oBaHUs
TEOPETUYECKUM MaTepuall U (AKTOJIOTUYECKHUE CBEACHHMS O BEUIECTBAX M
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmiasi U HeopraHMYecKas
XUMUSD» OOYy4YaloIMMCS MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3HUIIHM,



riyoke TMOHATh HCTOPUYECKOE HW3MEHEHHE (PYHKIUMH HTOro 3akoHa — OT
o0oO1m1aroriei 10 00BACHSIONIEH 1 MPOTHO3UPYIOMICH.

Enunas cuctema 3HaHUM O BaKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHUH, & TAKXKE O XUMHUYECKHX PEaKUUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX poTeKaHus qonoiHsercs B kypcax 10 u 11 kimaccoB areMeHTaMu
COJIep KaHMs, MMEIOIUMH KYJIbTYPOJOTHUYECKUN M TPUKIATHOM XapakTep. OTH
3HAHMS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMHHM C APYTMMHU HayKaMU,
PacKpBIBAIOT €€ POJIb B TIO3HABATEIHLHON U MPAKTUUECKON JIeITETbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKHUX MPHIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO MW JIMYHOCTHO 3HAYMMBIX MpPOOJIEMax, CBSI3aHHBIX C XHUMHUEH,
KPUTHUYECKU OCMBICIUBATH MH(DOPMAIUIO U PUMEHSITH €€ JJI TOTIOJHEHU S 3HaHUH,
pELICHHS] UHTEJUIEKTYaIbHbIX U 3KCIIEPUMEHTAIIBHBIX HCCIIE0BATENbCKUX 3a1a4. B
LEJIOM COJEpKaHHE ydeOHOro mnpeaMera «XHMHS» JAHHOTO YPOBHSI H3y4YEHUS
OpPUEHTHPOBAHO Ha (POPMUPOBAHUE Yy OOYUAIOUINXCS MUPOBO33PEHYECKON OCHOBBI
Ul TIOHMMaHUs (UIOCO(PCKUX HAEH, TaKMX Kak: MaTepUallbHOE EIMHCTBO
HEOPraHUYECKOTO0 U OPTraHUYECKOro MUpa, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTABOM U CTPOEHUEM, IT03HABAEMOCTb MPUPOIHBIX SBJICHUN MYyTEM IKCIIEPUMEHTA
U pEHICHWs TPOTUBOPEUYMA MEXKIy HOBBIMH (aKTaMH M TEOPETUUCCKUMU
IPEINOChUIKaMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJIOIMUYECKUX MpoOliem, a
TaKKe MpoosieM cOepeKeHUs] IHEPIETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B 1urane pemieHus 3a7a4  BOCIUTAHUS, Pa3BUTHS W COIMAIM3AIUU
OOy4JarommMxcsd MPUHATBIE MPOrpaMMOM MO XUMHUU TOAXOJbI K OIPEACIICHUIO
COJlEp)KaHUsI M TIOCTPOEHHS TpeIMeTa MpeayCMaTpuBalOT (OpMHUPOBAHUE
YHUBEPCAIbHBIX YU€OHBIX JIEUCTBHM, MMEIOIIMX 0a30BO€ 3HAYEHHUE AJI Pa3IMYHBIX
BUJIOB JICSATENBHOCTU: pEHIeHUs MpoOsieM, TIOWCKA, aHalu3a u 00paboTKu
uH(popMaIuu, HEOOXOAUMBIX [JIsi NPUOOPETEHHUS ONbITa MPAKTUYECKOW U
UCCJIEI0BATENLCKOM JICSITENIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IIO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHus XMMHH Kak Ha YypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK ¥ HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus, IPU OMPEICTICHUN
COJIEpKaTeNIbHOM XapaKTEPUCTUKU LIeJIed W3y4YeHUs TMpeaMeTa HallpaBiIeHUEM
NEPBOCTENEHHON 3HAUYMMOCTH TPAAUIMOHHO NPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JeSATEIbHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKH 3PEHUS TAKOW IMOAXOJ] K ONPENECICHUIO LIENEH H3YYEHHUS
npeameTa SBJISCTCS BIIOJTHE OMpPaB/IaHHbBIM.



CornacHO NMaHHOW TOYKE 3pEHHUs TJIABHBIMU LEISIMH HW3YYCHHUS TMpeaMeTa
«Xumusi» Ha 6a3oBom ypoBHe (10 =11 kJ1.) sIBISIIOTCS:

- (OpMHUpPOBaHHE CHCTEMbl XHMHYECKHX 3HAHMW KaKk  BaKHEHIIEH
COCTaBIISIIOIIECH €CTECTBEHHO-HAYYHON KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeKAT KIIOYEBbIC TOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPHH XUMHH,
OCBOGHHUE $S3bIKa HAyKH, YCBOCHHE M TMOHHMAHHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH NX
pa3BUTHUS U CTAHOBJICHHSI,

- (opMHPOBAHHE W PA3BUTHE TPEICTABICHUN O HAYYHBIX METOAAX MO3HAHHSI
BEIIECTB U XMMUUYECKUX PEAKIINI, HEOOXOIMMBIX JUIsl MPUOOPETEHUS YMEHHIMA
OPUEHTHUPOBAThCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHHUM, WMEIOIINUX
MECTO B IIPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOM KU3HU;

pa3BUTUE YMEHUU U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJICHHEM  IpaBUII
0e301acHoro 00palieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxaTenbHas XapaKTepUCTUKA 1eJIel U 3a7a4 U3y4eHUsI
IpeaMeTa B IPOrpaMMe 10 XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C
HOBBIMU TPUOPUTETAMH B CHCTEME CpeaHero obmiero odpaszoBanus. Ceromns B
MPETOaBaHNK XUMUH B OOJBIIEH CTENEHN OTAAETCS MPEANOYTCHHE MPAKTUIECKON
KOMIIOHEHTE COJIep)KaHusl OOy4YEeHMs, OpPUEHTUPOBAHHOM Ha TOATOTOBKY
BBIITYCKHUKa 00I111€00pa30BaTeIbHON OpraHu3aliy, BIAACIOUIEro HE HabopoM
3HaHWH, a (YHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMU W yMEHUSIMHU
aAKTUBHOTO TIOJy4YCHUS 3HAHUNM ¥ IPUMEHEHUS UX B PEAIbHOM KU3HU JJI PEUICHUS
MPAKTHYECKUX 3a7ad.

B cBs31 ¢ 3TUM Tipu U3ydEHUU MpeAMETa K XUMHUS» TOMUHHUPYIOIIEe 3HAYCHHUE
IpUOOPETAIOT TAKUE LIETU U 3a/1a4M, KaK:

amanranusi o0yJaroumxcs K YCIOBUSAM JUHAMHYHO Pa3BHBAIOIIETOCS MHPA,
dbopMUpOBaHWE  WHTEUIEKTyaJlbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSITHIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMH U MX
MpUMEHEHUEM,;

dbopMupoBaHre y OOYYaIOIIMUXCS  KJIIOYEBBIX HABBIKOB  (KJITFOUEBBIX
KOMIIETEHIIMI), HMEIOIINX YHHUBEPCATbHOE 3HAYCHHWE [UIS Pa3IUYHBIX BH/IOB
JeATEILHOCTU: peIIeHUsT Mpo0yieM, MOUCKa, aHaanu3a u o0paboTKu MHGOpPMAIIHH,
HEOOXOMMBIX JIJISl MPUOOPETEHUS OTBITA IEATEILHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TMO3HAHUM XWUMHH, a TAKXKE JJII OIEHKU C TO3WIMA DKOJOTUYECKON
0€30MMacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB HA OPraHU3M
YeJioBeKa u IPUPOIHYIO cpeny;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEHM 00yUaroIUXCsl: CIOCOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHHU B COOTBETCTBUU C JKU3HCHHBIMH MTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMCHHBIC MH()OPMAIIMOHHBIC TEXHOJIOTMH JIJIS IOMCKa M aHajdu3a y4eOHOW U
HAYYHO-TTONY/IIPHON HH(POPMAIMK XUMHUYECKOTO COJep)KaHus; (HOpMHpPOBAHHE U
pa3BUTHE Yy OOYyYalONmIMXCS AacCOIMATHBHOTO H JIOTHYECKOTO MBIIIICHHS,
HAOJFOMATCIBHOCTH,  COOpAaHHOCTH,  aKKypaTHOCTH, KOTOpbIe  OCOOCHHO
HEOOXOJIUMBI, B YaCTHOCTH, IPH IUIAHUPOBAHWUU M TPOBEACHUHA XHUMHUYECKOTO
9KCIIEPUMECHTA,;

BOCIIUTAaHWE y OOydYawmmuxcs YOSKIEHHOCTH B  T'YMaHHCTHYCCKOU
HANpPaBICHHOCTH XWMHUHU, €€ BaXXHOW POJHM B PEIICHUH TJIOO0AIBHBIX MPOOIEeM
parMoOHaIBHOTO MPUPOIOIIOIB30BAHMS, TIOMOJIHEHUS SHEPTETUYCCKUX PECYpCOB U
COXpaHEHHUsSI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepexHOro
OTHOIIICHUSI K TPHUPOJEC U CBOEMY 3JIOPOBBIO, a TaKXKe NPUOOPETCHHS OIBITa
UCIIOJIb30BAaHUS TOJIYYCHHBIX 3HAHWW I TPUHATHS TPAMOTHBIX PCIICHUH B
CUTYaITUsIX, CBA3aHHBIX C XHMHUYECKUMU SIBJICHHSIMH.

B ydeOHOM 1maHe cpemgHero oOmmero oOpa3oBaHHs TpPEeaMET «XHUMHSD»
0a30BOTO YpOBHS BXOJHUT B COCTaB MpeAMETHON obOnactu «EcTecTBeHHO-HAYYHBIC
IPEIMETHIY.

OO1ee 9nciIo 9acoB, OTBEACHHBIX IS H3yUeHUS] XUMHUH, Ha 0a30BOM ypOBHE
cpeaHero ooiero oopasosanus, cocraBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezeno), B 11 kinacce — 34 yaca (1 yac B Hezeio).

COJEP)XAHUE OBYYEHUA

10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCcKOH XUMHUH

[IpeagMeT opraHMYECKOM XUMHUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepUaloB. TeopHs CTPOEHUS OPraHUYECKHX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE MosokeHUs1. CTpyKTypHbIE POPMYJIIbI
OpraHh4YecKux BemecTB. [omosorusi, wu3oMmepus. XHUMHUYECKass CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[TpencraBienne o kiaccupuKaluu OpraHMYEcKUX BemecTB. HomeHkmaTypa
OpPraHUYECKUX COCAMHEHHH (CHCTeMaTHueckas) | TpPUBHAIbHBIC HA3BaHUS
BAXKHEUIINX MPEIACTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCNEpUMEHTAIBHBIE METOAbl M3Y4YEHHUS BEIIECTB W HUX IPEBPAILCHHIA:
O3HaKOMIIEHHE ¢ 00pa3laMu OPraHUYEeCKUX BEIIECTB U MaTepHajlaMy Ha UX OCHOBE,



MOJIETTMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIECTB, HAOJIIOJAEHHE U ONMCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLICHUIO OPTraHWYECKUX BEIIECTB MpHU
HarpeBaHu (IUIaBJIieHUE, OOyTIIMBAHNE U TOPEHUE).

Yriaesopopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKH psan. MeTaH M 3TaH —
OpOCTEHIINE TPEACTABUTENN aJKAaHOB. (PU3WYECKUE M XHUMHUYECKHE CBOWCTBA
(peakuuy 3aMelIeHHUsT W TOPCHHUsS), HAXOXKICHHE B NPUPOJE, TOJIy4CHHE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsiA. DTUIIEH W NMPONMIECH —
OpOCTEHIINE NPEICTABUTENN aJIKEHOB. (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(peakumu  THIPUPOBAHUWS, TaJIOTCHUPOBAHUS, THApPATAllUU, OKUCICHUS U
NOJIMMEPU3ALIMHN ), TOTYUEHHE U IPUMEHEHUE.

Ankanuensl: OyramaueH-1,3 u metunOyraauen-1,3: cTpoeHue, BakHEHIIME
XAMUYECKUE CBOMCTBa (peakuusi moiumepu3anuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHMSI, TOMOJIOTUYECKUH psil. ALIETUIIEH
— TMPOCTEHIIMHM NPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA (pPEaKlUU THIPUPOBAHUS, TaJIOTCHUPOBAHUS, THIApPATAILIUH,
TOpPEHMSI ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocTtaB, cTpoeHue, (PpU3MYecKrue U XMMHYECKHE CBOMCTBA
(peakiuu TaJOTCHUPOBAHKS W HUTPOBAHMS), MMOJIydeHUE U MPUMEHEHUe. 101yon:
cocmae,  cmpoenue, @uauueckue U  Xumuyeckue  ceoilicmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOTYYeHue U npumeHerue. TOKCUYHOCTh ApEHOB.
['eneTnueckas CBSI3b MEXIY YIJIEBOAOPOAAMH, MPUHAMICKAIIMMHU K Pa3TuYHbIM
KJIACCaM.

[IpuponHble HCTOYHUKH YIJIEBOAOPOAOB. I[IpupoaHbIi Ta3 W NOMyTHBIE
He(dTanble ra3zpl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHi), mnuponu3. I[IpoayKTs
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KaMeHHbIN
yToJib U MPOAYKTHI €0 MepepadoTKH.

DKCNEepUMEHTANbHbBIE METOJbl M3YYEHMs] BEIIECTB M HX NPEBPAILCHUN:
O3HaKOMJIEHUE ¢ 00pa3liamMH IIacTMAacc, KaydyyKoB U pe3uHbl, Kouiekuu «HedTb»
U «YToab», MOACIUPOBAHUE MOJIEKYJ YII€BOAOPOJAOB M TajOreHOMPOU3BOIHBIX,
pOBEJICHUE MPAKTUYECKOW pabOThl: MOJyUYEHHUE ITUJICHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérnple 3agaun.

Bblunciienus 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).



Kucnopoaconepxanue oprannyeckue coeAnHeHUs

[IpenenpHple ONHOATOMHBIE CIHUPTHL. MeETaHON MW JTaHOJ. CTPOCHUE,
¢usnyeckue W XUMHUYECKHE CBOWCTBA (peaklMu C AaKTUBHBIMH METaJIaMH,
raJIoreHOBOJIOPOAaMH, TOpEHUE), NpUMEHEHHEe. BoIopojHbie CBSI3U MEKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa Ha OPTraHu3M YeJIOBEKA.

MHoroaromMHbie CIUPTHI. DTUIICHTIINKOJIb U TIIUIIEPUH: CTPOCHHE, PU3NUECKHIE
M XHMHYECKHE CBOMCTBa (B3aMMOJICMCTBHE CO IIEJIOYHBIMM MeETaJJIAMH,
KaueCTBEHHAsl peakids Ha MHOTOAaTOMHBbIE CHUPTHI). [leficTBUe Ha oOpraHu3m
yenoBeka. [[puMeHenne riuiepruHa u STUICHIITUKOIIS.

@deHoJ: CTpoeHHE MOJIEKYJbl, (GU3MYECKHEe W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [Ilpumenenue penoua.

Anbaerupl U kemowvl. DPoOpMaNbIeTH], AaUCTAIBACTHA. CTPOECHHUE,
du3NYecCKue M XMMHUYECKHE CBOMCTBA (PEAKUMU OKHUCIEHHS M BOCCTAHOBJIEHUS,
KAueCTBEHHbIE PEAKIIUH ), IOJTYYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeIeIbHbIE KAPOOHOBBIE KUCTOTHI. MypaBbUHAs U YKCyCHast
KHCJIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA (CBOWMCTBA, OOIIME IS
KJIacca KHMCIIOT, peaklys dTepuduKanum), NoaydyeHrue u npumenenue. CteapuHoBas
Y OJICMHOBAs KUCJIOTHI KaK MPECTAaBUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

CrnosxHble 2(UpbI KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIU3 CIOKHBIX
sa¢upoB. XKupsl. ['maponuz xupos. llpumenenue xupoB. buosmornueckas poib
KHPOB.

YTIeBOIbI: COCTAB, KIIACCU(DUKAIIHS YTIIEBOAOB (MOHO-, IU- U TIOJIUCAXAPHIBI).
['moko3a — mpocTelmmii MOHOCaxapuj. OCOOCHHOCTH CTPOCHHSI MOJIEKYIIHI,
bu3nUeckue U XMMUYECKUe CBOMCTBA (B3aumoseicteue ¢ rugpokcuaom meau(Il),
OKHCJIEHME aMMHUa4YHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBIEHUE,
Opo’KeHUE TIIIOKO3bl), HAX0XK/IEHUE B NMPUPOJE, IPUMEHEHHE, OMOJIOoTHYECKas pOJib.
®ortocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u memmono3a kKak npupojaHbie noyiuMepbl. CTpoeHue Kpaxmania u
HEeIUTF0NI03bl.  Du3ndyeckrne ¥ XHMHYECKHE CBOMCTBa Kpaxmana (THOapoJin3,
KayeCTBEHHAsl PEaKIIHs C HOIOM).

OKCIEepUMEHTAIbHbIE METOJbl H3YYEHHS BEIIECTB M WX MPEBPAIICHUIL:
MpPOBE/ICHUE, HAOMIOACHUE M ONHUCAHHME JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE 3TaHOJIa
okcugoM wmenau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOJCHCTBHE TIIHUIICPUHA C
rugpokcuaoM meau(ll)), ampaernaoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmemu(ll), B3ammopeiicTBHE Kpaxmajaa C HOJOM),
MPOBEICHUE TMPAKTHUUECKOW pabdOThl: CBOMCTBA pPAcTBOPA YKCYCHOM KHCIIOTHI.



PacuérHble 3anaumn.

Bbruuciienusi 1Mo ypaBHEHUIO XHMHUYECKOH peakmuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKLIHUH MO U3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINHN).

A30TCcozepIKallie OPraHN4eCKUe COCTUHEHHS.

AMMHOKHCIIOTHI Kak aM(OoTepHble Oprannueckue coenunenus. Gusnyeckue u
XUMHUYECKHUE CBOMCTBA aMUHOKMUCIOT (Ha mpuMmepe TiuiuHa). buomoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak MHpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. [lepBuuHnas,
BTOpUYHAS U TPETUYHAS CTPYKTYypa OeIKOB. XUMUYECKUE CBOWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE PEaKIIUU Ha OEJIKH.

DKCIEepUMEHTAIBHBIE METO/IbI U3YYEHHSI BEIIECTB M UX IIPEBPALLCHUI:
HAOJII0JIEHUE U ONMMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB. J€HATypalus OEJIKOB IpU
HarpeBaHuM, LIBETHbIE peaKuu OEIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHECHUS

OCHOBHBIE TIOHSTHSI XMMHUHU BBICOKOMOJEKYJIAPHBIX COECIUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINN, CPEAHSS MOJEKYISpHAs
Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSIPDHBIX COCIMHEHUHA —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCALIHS.

DKCIEepUMEHTAIBHBIE METO/IbI U3YUYEHHSI BEIIECTB M UX NIPEBPALLECHUI:
O3HaKOMJIEHHE ¢ 00pa3laMi IMPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KAay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeaIMETHbIX CBSI3€U NPU U3YUYCHUM OPraHUYECKOM XMMHUU B
10 xacce ocyIiecTBIsSETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK W MOHSITHUH, ABISAIOIINXCA CUCTEMHBIMHU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO [IMKJIA.

OO1ue ecTeCTBEHHO-HAYUHbIE MOHATHUS: SIBJICHUE, HAyYHbII (akT, TUIIOTE3a,
3aKOH, TEOpHs, aHaIM3, CUHTE3, KJIacCU(pUKaALMs, MEPUOJUUYHOCTh, HAOIIOJCHHUE,
U3MEPEHNE, FIKCIIEPUMEHT, MOJIETUPOBAHME.

®duzuka: Marepusi, DSHEpPrusi, Macca, aToM, OJJEKTPOH, MOJEKyJa,
HPHEPreTUYECKUd YpOBEHb, BEILECTBO, TeNO, O0BEM, arperarHoe COCTOSHUE
BEILECTBA, (PU3MUECKUE BEIUUYMUHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knertka, opranuszMm, Omocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doTocuHTE3, OMOJOTUYECKH AaKTHUBHBbIE BemiecTBa (O€NIKH, YIIEBOABI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, rOpHbIE MOPO/IbI, MOJIE3HBIE UCKOMAEMbIe, TOILJIMBO,
pecypchl.



TexHonorusi: IMMOICBBIC IMPOAYKTbI, OCHOBbI pPalMOHAJIILHOI'O IIMTAHUA,
MOOIIUEC CPpCACTBA, JICKAPCTBCHHBIC U KOCMCTHUYCCKHUC IIPCIIapaThbl, MaTCPHUaAJIbl U3
HCKYCCTBCHHBIX U CUHTCTHUYCCKNX BOJIOKOH.

11 KJIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMHMH

XUMHUYECKUH 271eMeHT. ATOM. SAApo aTtomMa, U30TOIbI. DIIEKTPOHHAs! 000JI0UKa.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOWTaiH, S-, P-, O3JIEMCHTHI.
OcoOeHHOCTH paclpesiesieHHs] dJIEKTPOHOB 0 OpOUTAISIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpallUs aTOMOB.

[lepnonnueckuii 3akoH u [leproanyeckas cucTeMa XUMHUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3akoHa W lleproguyueckor CUCTEMBI
xumuueckux a3neMeHToB . M. MeHneneeBa ¢ COBpEMEHHON TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XWUMHYECKUX OJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTBIX U CJIOXKHBIX BEIIECTB IO TpynnaM M MepuoaaMm.
3HaYeHUe NEPUOANYECKOrO 3aKOHA B PA3BUTHHU HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBS3b. DBHIBI XHUMHUYECKOW CBS3U
(KOBaJICHTHAsl HEMOJsIipHAs W TOJSpHAsi, WOHHAs, MeTajuiMdeckas). MexaHu3Mbl
oOpa3zoBaHuUs KOBAJICHTHOM XUMHYECKOU CBSI3U (oOMeHHBIT U
JIOHOPHOAKIETITOPHBIN ). Bopopoanas CBS3b. BanenTHOCTE.
DNEeKTPOOTPUIATENBHOCTD.

Crenenb okucieHus. OHbI: KATHOHBI U AHUOHBL.

BemectBa  MOJEKYJSpHOTO W HEMOJEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAJLUINYECKON PELIETKHU.

[TonsiTue o0 mucnepcHbIX cucremax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J11 BELIECTBA B PaCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEMHECHUMN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHYeckass CBSI3b HEOPraHMYECKUX BEUIECTB,
MPUHAIICKAIIUX K PA3IMYHBIM KJIacCaM.

Xumuyeckas — peakuus. Kiaccudpukanuss — XMMHYECKUX — pEaKkIUid B
HEOPraHUYECKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHHUSI MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH TPU XUMUUYECKUX PEAKLIUX.

CKOpoCTh peakinu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTHMbIC
peakunn. Xumuueckoe paBHoBecue. DakTopbl, BIMAIOLIIME HA COCTOSIHUE
XMMHUYECKOTO paBHOBECHS. [TpuHIMI Jle [Tarense.



Dnekrponutuueckas auccounanus. CunpHbie U ciaadbie 3aekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, EITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKIIVH.

OKCINEpUMEHTAIbHBIE METOABl HW3YYEHHS BEIIECTB M HMX MPEBPAIICHUN:
neMoHcTpauus tabmui «llepuoauyeckas cucreMa xumuueckux snemeHTos [, W.
MenpaeneeBa», M3ydeHHE MOJACICH KPUCTAUTMYECKUX PEMIETOK, HAOMIOACHUE W
OMKMCAaHKUE JIEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCUIA
BOJIOPOJIa B IPUCYTCTBUH KaTaIU3aTOpa, ONPEIEICHUE CPEABI PACTBOPOB BEILIECTB C
MTOMOIIBIO YHUBEPCATHHOTO MHIWKATOPA, PEAKIIMK HOHHOTO OOMEHA), MPOBEICHUE
MpaKkTUYECKON paboThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérnbie 3agaun.

PacuéTtel 10 ypaBHEHHSIM XHMHUYECKHMX pPEaKIHi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHL, PACUETHI C UCIIOJIB30BAHUEM IIOHATUS «MACCOBAs JOJIs
BEIIECTBA».

Heoprannyeckasi xumust

Hemeramnpl.  Ilomoxenne HemeramnoB B Ilepuoaudeckoir  cucreme
xuMuueckux aemeHToB JI. M. MenaeneeBa U O0COOCHHOCTH CTPOEHHUSI aTOMOB.
dusnueckue CBOWMCTBA HEMETAUIOB. AJIOTponus HemeTauioB (Ha mpumepe
KHUCJI0pOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETA/NIOB (TallOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoga M KpPEeMHHS) W UX  COCOUHEHHMH  (OKCHIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJOPOJAHBIX COSAMHEHUN).

[IprMeHEeHNE Ba)KHEUIIMX HEMETAIIOB U UX COEIUHEHHU.

Meramnel. [lonoxenne meramnoB B Ileprognueckoil cHCTEME XMMHYECKUX
anemenToB [[. 1. MenaeneeBa. OcoOOEHHOCTU CTPOCHMS DIEKTPOHHBIX O0O0JIOYEK
aToMoB MeTaiioB. Ob0mue gusnyueckue cpoiicTBa MeTawioB. CIjlaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSIKEHUN METAJIIOB.

XUMHUYECKUE CBOMCTBA BaKHEHINMX MeTalIoB (HATpuii, Kaawi, KaabIui,
MarHuu, allFOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUMH.

OO6mue crnocoObl MojydyeHus: MeTamioB. [IpuMeHeHrne MeTaioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAbHBIE METOAbl M3YYECHHUS BEIIECTB W HX MPEBPAILCHUIA:
U3YYCHUE KOJUICKIMU «MeTaibl M CIUIaBbl», OOpa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATBLHBIX 3a]a4, HAOMIOJACHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJECHCTBUE THUIPOKCHUJIA AFIOMUHMS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIC PEAKIIMU HA KATUOHBI METAILJIOB).

Pacuérurle 3amayn.



PacuéTtel Macchl BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAacce€ WM O00BEMY OIHOTO W3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMus U KU3Hb

Ponp xumuu B 00ECIEUEHHM SKOJOTMYECKOM, SHEPreTUYECKOW W MUIIEBOMN
0e30MacHOCTH, pa3BUTUU MeIuUMHBL. [loHSATHE O Hay4yHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUH.

[IpencraBnennst 06 0OITUX HAYYHBIX TPUHITUIAX TPOMBIIIIEHHOTO IMOTYYEHUS
BAKHEHMIINX BEIIECTB.

YenoBek B MHpE BELIECTB U MATEPUAVIOB. BAXXKHEUILIHWE CTPOUTEIIBHBIC
MaTepuabl, KOHCTPYKIIMOHHBICE MaTE€pHUaNbl, KpAaCKH, CTEKJIO, KEpaMHKa,
MaTepUasbl ISl JJIEKTPOHUKHA, HAHOMATEPHUANIbl, OPraHUYECKUE W MHUHEPAIbHBIE
ynoOpeHus.

XUMHST U 3J0pOBbE YEJIOBEKA: IPABUJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacCHOTO UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH B
MMOBCEHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzansi  MEXIpPEIMETHBIX  CBSi3éM NpU  H3ydyeHHH  oOmed wu
Heopranudeckod xumuu B 11 kiacce ocyiiecTBiIsieTCs 4epe3 MCIOJIb30BaHHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHATUHN, SIBJSIONTUXCS CHCTEMHBIMU
JUISL OTIAEIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOuue ecTecTBEHHO-HAyUHbIC TMOHATHS. HAay4YHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpUs, aHaIW3, CHUHTE3, Kiaccudukauus, TMEepUOIUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

dusuKa: MaTepusi, JHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOM, paAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MYECKUE BETUYMHBI U CIIUHUIIBI HX
WU3MEpPEHUS, CKOPOCTb.

buonorusa: kneTka, OpraHu3M, JKocucTema, Ouocdepa, Makpo- H
MHUKPODJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

["eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TOJE3HBIC UCKOMAEMbIe, TOTLIMBO,
PECYPCBL.

TexHomorusi: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTyprus, MPOU3BOACTBO
CTPOUTEIBHBIX MATEPHUATIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MHUIIECBAS
MPOMBIIIUICHHOCTh,  (hapMaIrleBTUYECKass  MPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MPENaparoB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX MAaTepHUaoB,
AIEKTPOHHAs IIPOMBIILJIEHHOCTb, HaHOTEXHOJIOTUU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ydbTaTaM OCBOEHUS
OoOyJaromMMHUCS TMPOTrpaMM  CpPeIHEro oO0mero o0pa3oBaHUs (JJUYHOCTHBIM,
METalpeMETHBIM W TpeAMeTHbIM). HaydHo-meTroamdeckoil OCHOBOM s
pa3pabOTKu IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTPAMM CPEIHEro OOIIero
00pa30BaHUs SBJISIETCS CUCTEMHO-ACSITEIBHOCTHBIN MOIXO.

B CcOOTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeaMera «XHUMHSI» Ha YPOBHE CPEIHEro
o0111ero 00pa3oBaHusl BbIJIEIEHBI CJICIYIONINE COCTABIISIONINE:

OCO3HaHUE 00YUYAIOIUMUCS POCCUMCKON TPaXKIaHCKON UICHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH M CAMOOIIPEEICHHUIO; HATNYUE

MOTHBAIIMH K 00YUYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX IEHHOCTEM M MCTOPUYECKUX Tpaauluid 0a30BOM HayKd XUMUU;
TOTOBHOCTh M CIOCOOHOCTH OOY4YalOIIMXCS PYKOBOJACTBOBATHCA B  CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHU, MPUCYIIUMHU II€JIOCTHOU
CUCTEME XMMHYECKOro OOpa3OBaHMS; HAIMYME IPABOCO3HAHUS SKOJOTUYECKON
KYJIBTYpPbI U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MNpeaMeTra «XHUMHsD JIOCTUTAIOTCA B
€AMHCTBE YYEOHOW W BOCHUTATENbHOW JEATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U UJealaMH POCCHIICKOTO TpPa’KJAHCKOro OOIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U IPaBUJIaMU MOBEACHHUSI, CHOCOOCTBYIOLIMMH ITPOLIecCaM CaMOIIO3HAHMU,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YYArOIIUXCSI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS IpeaMeTa «XUMHUSD»  OTPAKAOT
c(OpPMHPOBAHHOCTh ONBITA TO3HABATEIBHOM U MPAKTUYECKOW JIE€SITEIbHOCTH
oOy4Jaronxcs 1Mo peajin3aluy IPUHATHIX B 00IIECTBE [IEHHOCTEW, B TOM YHUCIE B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMS O0OYYAIOIIMMUCS CBOMX KOHCTUTYLIHMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY M MPaBOIOPSAKY; MPEICTABIECHUS O COLMAJIBHBIX HOpMax U
IpaBUJIaX MEKIMYHOCTHBIX OTHOIICHU B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3JJaHUN YUEOHBIX
IPOEKTOB, PEIICHUH YU€OHBIX U TO3HABATEIBHBIX 33/1a4, BHIOJIHEHUH XUMUYECKUX



HKCIEPUMEHTOB; CIIOCOOHOCTU IOHMMaThb M IPUHUMAThb MOTHBBI, HaMEpPEHU,
JIOTUKY U
apTyYMEHTHI JPYTUX NPY aHAJIH3€ PA3IMIHBIX BUIOB YUCOHOH NESTEILHOCTH; 2)

NATPHOTHYECKOT0 BOCIIMTAHMSA:

LIEHHOCTHOTO OTHOLIEHHS K HCTOPHUYECKOMY M HAy4HOMY HAacCJIEIUIO
OTEYECTBEHHOM XUMHH, YBa)KCHHs K IPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U
MIPAKTUYECKOTO MPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, UTO JOCTUKEHUS HAYKU €CTh
pe3ynpTaT  JIMTENbHBIX HAOMIOJCHUH, KpPOMOTIMBBIX SKCHEPUMEHTAIBHBIX
MOMCKOB, OCTOSIHHOTO TpyZa YYEHBIX U MPAKTHUKOB; UHTEPECA U NO3HABATEIbHBIX
MOTHUBOB B TIOJyYEHHH W TOCIEAYIOIIEM aHalu3e HH(OpMAuuMud O NEPerIOBbIX
JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO IIOBE/ICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalIUH, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMU, U
IIPUHUMATh OCO3HAaHHBIC PEUICHUS, OPUEHTHPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI M LIEHHOCTH; TOTOBHOCTH OLIEHUBATh CBOE IOBEIECHHUE U MOCTYIKHA CBOMX
TOBAPUILEHN C MO3ULNK HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUI
3TUX MTOCTYIIKOB;

4) popMHUpPOBAHUS KYJILTYPbI 3[10POBbSI:

MOHMMAHUSl I[IEHHOCTEH 370poBOro W 0Oe3omacHoro oOpas3a >KHU3HU,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3HUECKOMY U
MICUXMYECKOMY 3JI0POBBIO; COOJIIOICHUS] TpaBWJ OE30MacHOro oOpaiieHus ¢
BEILECTBAMU B OBITY,

MOBCEAHEBHOM U3HU U B TPYJIOBOM J€ATEIBLHOCTH; TOHUMAHUS EHHOCTH MTPaBUIl

WHUBUTYAJIbHOTO U KOJUIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYalUsX, YTPOXKAIOLIUX 310POBbI0 U KU3HU JIIOACH;

OCO3HaHWUsI MOCJICJCTBUI U HETIPHUATHSI BPETHBIX PUBBIYCK (yIIOTpEeOICHUS
aJIKOTOJISI, HAPKOTUKOB, KYPCHUS);

5) Tpy10BOI0 BOCIIMTAHMS

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKOM
NeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JOpYrux BHUAAX
NEeATENbHOCTH;

YCTAaHOBKHM HAa aKTUBHOE YYACTHE B PEIICHUH IPAKTUYECKUX 3a/1a4 COLUATBHOM
HaIpaBJIeHHOCTHU (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPAKTUUECKOMY U3YUEHHIO MPOQeccHii pa3IuyHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHMS IPEIMETHBIX 3HAHUM 110 XMMUU; YBAXKXEHUS K TPYyLY,
JIOJSIM TpYZa U Pe3ysibTaTaM TPYJI0BOM 1€ATeIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY HMHIUBUAYalIbHOW TpaeKTOpuM oOpaszoBaHusi, Oynaymied mnpodeccun u



peanu3aury COOCTBEHHBIX U3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XUMHH, MHTEPECOB M MOTPEOHOCTEH OOIIECTRa,
6) IKOJIOTHYECKOT0 BOCIHUTAHUSI: DKOJOTUYECKH IIEIeCO00pa3HOTO
OTHOUIEHUSI K MPUPOJIC, KAK HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJie; TOHUMAaHUS TJI00AIbHOTO XapaKTepa
AKOJIOTMYECKUX MTPOOIIEM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLUATIBHOM CPENbL;
OCO3HAHUSI HEOOXOJUMOCTH HCIIOJNb30BAaHUSA  JIOCTUKEHUHN XUMHH
TUISt
pELIEHHs] BOIPOCOB PAlMOHAIIBHOTO MPUPOAOIIOIb30BaHNS; AKTUBHOTO HEMPUATHUS
JNEUCTBUM, NPUHOCAIIMX BpEd OKPYXKAIOLIEW NOPUPOJHON CpeAe, YMEHHUS
MIPOTHO3UPOBATH HeOJIaronpusiTHbIC 3KOJIOTUYECKHE MOCTIEICTBUS
MPEANPUHUMAEMBIX JACUCTBUA M IPEIOTBPAIIATh HX; HAJIU4YUS Pa3BUTOIO
DKOJIOTUYECKOTO MBILUICHUS, DKOJIOTUYECKON KYJIbTYPbl, ONbITA JAESATEIbHOCTH
JKOJIOTUYECKOM  HAMpPABJICHHOCTH, YMEHUS  PYKOBOJCTBOBAaTbCA HMH B
MO3HABATENIbHON, KOMMYHUKATHUBHOM W COIMAIBHOW MpPAKTHKE, CIIOCOOHOCTU U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJCOJIOTUH XeMO(pOoOUH;
7) LEHHOCTH HAY4YHOI'0 MO3HAHMS: c(hopMHUPOBAHHOCTU
MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOM NPAKTUKH; MOHUMAaHUS CHenuPpuKu
XUMUH KaK HAyKu, OCO3HAHUS €€ posid B (POPMUPOBAHUY PAIIIOHATIEHOTO HAYYHOTO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMPECTABICHUSI 00 OKPYXaIoIeM MHPE KaK O
€IMHCTBE NPUPOJABI M YEIIOBEKA, B MO3HAHWUW MNPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHn: MpooIeM COXpaHEHUsI TPUPOTHOTO PABHOBECHS,
yOXKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMUH JIJISI COBPEMEHHOM IIMBUIU3 ALY
B €€ TYMaHUCTUYECKOM HAMPaBIEHHOCTH U Ba)KHOUM POJIK B CO3JaHUU HOBOW Oa3bl
MaTepUaAIbHON KYJIBTYPHI, PEIIEHUU TJI00AIBHBIX MPOOIEM YCTOHYUBOTO Pa3BUTHS
YEeJOBEUECTBA — CBIPbEBOM, DJHEPre€TUYECKOM, IMIIEBOM U DKOJIOTUYECKOU
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00€CIICUEHUH YCIOBUN YCIIEIITHOTO TPY/la
AKOJIOTUYECKH KOM(OPTHOU KU3HU KaXKIOro 4YieHa OOIIeCTBa; €CTECTBEHHO-
HAayYHOW I'PAMOTHOCTHU: TOHUMAHUS CYILIHOCTHU METOAOB ITO3HAHMUS, UCIOJIb3YEMBIX
B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJh30BaTh MOJIy4aeMble 3HAHUS IS
aHajau3a U OOBSCHEHMS SIBJICHUW OKPYXKAIOIIErO0 MUpa U MPOUCXOIAIMIUX B HEM
W3MCHEHHUH, yMEHUS JeJlaTh OOOCHOBAHHBIC 3aKJIFOYCHHMS HAa OCHOBE HAYYHBIX
(aKkTOB W HMMEIOMIUXCS JTaHHBIX C TICJIbI0 TMOJY4YEHHUs JOCTOBEPHBIX BBHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEILHO UCTOJIb30BAaTh XUMUUECKUE 3HAHUS JJIs
perieHus mpooJieM B peasIbHBIX KU3HEHHBIX CUTYAIUX; HHTEpeca
K MO3HAHUIO U UCCIIEN0BATEIBCKON NESITENbHOCTH;



TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHHA 1O XUMHUHU B
COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTIIMU; HHTEpPECA K OCOOCHHOCTSM TPY/1a B
pa3nuuHbIX cepax npodhecCuOoHaTbHON
NESITEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yJabTaThl OCBOCHHS y4€OHOrOo MpeameTa «XUMHUs» Ha
YPOBHE CpEAHETO 00ITIeT0 00pa30BaHUs BKITIOYAIOT:

3HaUYUMbIE ISt dbopmupoBaHUs MHUPOBO33pEHUS oOyyJaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXIpeIMETHBIC) OOIICHAYYHBIC MMOHATHS, OTPaKaroIIne
[[EJJOCTHOCTh HAyYHOM KapTUHBI MHpa M CHElU@UKYy METOJ0B MO3HaHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepuisi, BEIIECTBO, SHEPIus, SBJICHHUE,
MPOIIECC, CUCTEMA, HAyYHbIN (haKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, HCCIICAOBaHNe, HAOJIOJCHNUE, W3MEPCHHE, OSKCIICPHUMEHT M JpYyTHue);
yYHUBEpCalibHble y4ucOHble JedcTBHs (MO3HABaTENIbHBIC, KOMMYHHUKATHBHBIC,
pEryISITUBHBIE), OOecneurBaronye GopMupoBaHUe PYHKIMOHAIBHON TPaMOTHOCTH
U COIIMAJIbHON KOMITETEHIIMN 00y4aroInXcs;

CIIOCOOHOCTH oOyJaronmxcs UCITI0JIb30BaTh OCBOEHHBIE
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAJbHBIC Y4eOHbBIC
JICVCTBHS B IIO3HABATEIbHOW U COLMAIIBHON ITPAKTHKE.

MertanpenMeTHbie pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH ¥  PETYJISTHUBHBIMU
JEUCTBUSIMH.

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JJOrMYeCKHe AeCTBUS:

CaMOCTOATENFHO  (OPMYJIUPOBaTH W aAKTyalIH3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;, ONPENEATh LEJIU JAESITeIbHOCTH, 3a/JaBas
napaMeTpbl U KPUTEPUHU UX
JIOCTUKEHUS, COOTHOCUTh PE3YJIbTaThl JESITEIHHOCTH C MOCTABICHHBIMU IEISIMU;
MCIIOJIB30BaTh IPU OCBOCHUH 3HAHUI MPUEMBI JIOTHUYECKOTO MBITIUICHUS — BBIICIISITH
XapakTepHbIE MPU3HAKK TTOHATUN U YCTaHABIMBAThH UX B3aUMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U SIBJICHU;

BBHIOMpATh OCHOBAHHWS W KPUTEPUHM JUIsl KiIacCU(PUKAUA BEIIECTB M
XUMUYECKUX PEaKIi; YCTAHABIWBATh MPUUUHHO-CIICJICTBEHHBIC CBS3U MEXIY
M3y4aeMbIMH



SIBIICHUSIMHU; CTPOUTH JIOTUYCCKUE PACCYKACHUS (MHIYKTHBHBIC, JI€TyKTUBHBIC, 10
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B PacCMaTpPUBAEMBIX
SBJIICHUSIX, (OPMYJIUPOBATh BBIBOJBI M 3aKIIOUCHHUS; MPUMEHATh B MPOIECCE
MO3HAHUS, UCIOJIb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBbIBaTh MOJCIBHBIC IPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ)
AJIeMEHTa, XUMUYecKas popMyra, ypaBHEHUE XUMHUUECKON pEeaKIuy — MPU PEIICHUH
y4eOHBIX II03HABAaTEIbHBIX M TNPAKTUYECKUX 3a7ad, NPUMEHSATh Ha3BaHHBIC
MOJIEIbHBIE TIPEACTABICHUSI JJIsI BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB MU3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe MCCJIeI0BaTeIbCKHE AeiCTBHUS: BJIAJCTh OCHOBaMU

METOJI0OB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKHUX

peakiuii; GOpMyIHpOBaTh LEMW U 3aJa4d  HCCICIOBAHUS, MCIOJIb30BAThH
MOCTABJICHHBIE U CAMOCTOSITENIbHO C(HOPMYITUPOBAaHHBIE BOIMPOCHI B KaYECTBE
WHCTPYMEHTA TO3HAHUS W OCHOBBI JJisi ()OPMHUPOBAHHUS THUIOTE3bI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM; BIAJETh HABBIKAMHU CAMOCTOSATEILHOTO
IJIAHUPOBAHUSI U MPOBEACHUS YUYEHUUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATH
yMEHHUsl HAOJI0AaTh 3a XOJOM IPOIlecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €r0
pe3yabTat, GopMyIHpoBaTh 0O0OIIEHUSI U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTU
pe3ybTaTOB HMCCJIEAOBAHMS, COCTABJIATH OOOCHOBAaHHBIM OTUET O MPOJEIIAHHOM
paboTe; mpHOOpeTaTh OMNBIT YYCHHUYSCKOM HCCIEI0BATEIbCKON M MPOSKTHOM
JEATEIIbHOCTU, IPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITETbHOMY TTOMCKY
METOJOB PEIICHUS MNPAKTUYECKUX 3a7ad, MPUMEHEHUIO PAa3JIMYHbIX METOJIOB
MO3HAHUS.

3) padora ¢ uHopMamMel: OpPUEHTHUPOBATHCA B PA3IMYHBIX
UCTOYHUKaX uH(opManuu (HAy4HONOMYJSipHAs JIMTEpaTypa XUMHYECKOTO
COJIep>KaHusl, CHpaBOUYHBIE MOCOOMs, pecypchl MHTepHeTa), aHaIW3UpPOBATh
uH(MOpPMAIMIO PA3TMYHBIX BHUJIOB W (OpPM MpeACTaBICHUS, KPUTUYECKU
OIICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;
dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSATh Pa3IUYHBICE METOJbI MPU MOUCKE H

orOope wuH(pOpMAIUK, HEOOXOAMMOW ISl BBITIOJTHEHUS Y4YeOHBIX 3aaad
OTpEeNeNEHHOTO THIA, NPUOOPETaTh OIBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX

TEXHOJOTUHA U Pa3JIMYHBIX TTOMCKOBBIX CHCTEM; CaMOCTOSITEJIBLHO BBIOMPAThH

ONTUMAJIbHYIO (DOPMY MpeICTaBICHUS

uHpopmanuu (cXeMbl, rpaduKd, IUarpaMMbl, TaOJUIIBI, PUCYHKH U JpPYyTHUE);
WCIIOJIB30BaTh HAYYHBIM S3BIK B KAUE€CTBE CPEACTBA MPHU PabOTE C XUMUUYECKOU
uHpOpMaILUel: MPUMEHATh MEXIpeAMeTHbIe ((pHU3HUECKUe W MaTeMaTHUYECKHUE)



3HaKM U CUMBOJIbI, (hopmysbl, aOOpeBHATypbl, HOMEHKJIATYPY; HCIOJIb30BaTh U
peoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMUYECKUE CPEICTBA
HarJIsJHOCTH.

OgBiageHne yHMBePCAJIbHBIMA KOMMYHUKATUBHBIMU JA€lCTBUSIMM:

3aJ]aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJa€MOM TEMBI B XOJI€ AUAJIOTa W/WIN
JUCKYCCUH,  BBICKa3blBaThb  WJAEH, (QOPMYJIUPOBaTH CBOU  NPEIIOKEHHUSA
OTHOCHUTENIFHO BBITIONTHEHUS MPEUIOKEHHON 3a7au; BBICTYINATh C MpEe3eHTaluei
pE3yJIbTaTOB NO3HABATENIbHOM AESTEIBbHOCTH, MOJYUYEHHBIX CaMOCTOSITENIBHO WU
COBMECTHO CO CBEPCTHHKAMU TPHU BBIMOJHEHUH XHMHUYECKOTO SKCIEPUMEHTA,
IPaKTHUYECKOH paldoThl MO HCCICIOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB,
peanu3zaluu y4yeOHOro mpoekTa M (POpMYIMpPOBaTH BBIBOABI IO peE3yjbTaTaMm
MPOBEIEHHBIX MCCIEAOBAHNN MyTEM COTJIACOBAHUS TMO3UIIMN B X0/1€ 00CYKIEHHUS U
0OMEHa MHEHUSIMU.

Oguanenue YHUBeEpCAJIbHBIMU peryJasiTHBHbIMH AelCTBUSMM:
CaMOCTOSITENIFHO ~ TJIAHUPOBAaTh H  OCYHIECTBIATH CBOIO  TO3HABATEIbHYIO
NeSTENIbHOCTh, ONpenensist e€ Lend M 3a7auyd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aJIrOpuT™M JEHCTBUA MpHU
BBINIOJIHEHUH Y4YEOHBIX M HCCIENOBATENIbCKUX 3aJay, BbIOMpAaTh HamboJiee
3(p(GEeKTUBHBIN CIIOCOO MX pEleHUs ¢ Y4€TOM IMOJIy4YE€HHUsS HOBBIX 3HAHUM O
BEIIECTBAX M XHUMHUYECKHX pEAKIUAX, OCYIIECTBIATh CAaMOKOHTPOJb CBOEH
NesITEIbHOCTH Ha OCHOBE CaMOaHajIn3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUS Kypca «OpraHuydeckas XUMUSD»
OTPa)KaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XHUMHYECKOHM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KAPTHUHBI MUPA, POJIA XUMHUU B IIO3HAHUU SIBIICHUU ITPUPOIBI,
B (GOPMHUPOBAHUM MBIIUIEHUS W KYyJIbTypbl JUYHOCTH, €€ (YHKIIMOHAIBHON
IPAaMOTHOCTH, HEOOXOJIUMOM IS PEIICHUSI MPAKTUYECKUX 3a/ad M 3KOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHHSI K CBOEMY 3J0POBBIO U MIPHUPOIHOM Cpesie; BIIaJIeHUE
CHUCTEMOM XMMHUUYECKHX 3HAHWM, KOTOPas BKIFOYAET: OCHOBOMOJIATAOIINAE TTOHATHUS
(XMMHYECKMI 3JIEMEHT, aToM, »JJEKTPOHHAas 00O0JIoYKa aToMa, MOJICKYIIa,
BAJICHTHOCTh,  JJIEKTPOOTPULIATEIBHOCTh, XHWMHUYECKass CBfA3b, CTPYKTypHas
dopmyrna (pa3BépHyTas M COKpamEHHas), MOJb, MOJSpPHAs Macca, MOJISIPHBIN
00BEM, YIJIEPOJHBIN CKeNleT, (PYHKIMOHAJIbHAS TpyNIa, paJuKal, H30Mepus,



U30MEPBI, TOMOJIOTUYECKHI psil, TOMOJIOTH, YTJEBOJOPOABI, KHCIOPOI U
a30TcojiepXKallie COCAUHEHHUS, MOHOMEp, TOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCAMHECHUS); TEOPUU W 3aKOHBI (TEOpUS CTPOCHHUS
opranudeckux BemecTB A. M. ByTiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XHUMHH; MHPOBO33PEHUYCCKHE 3HAHWS,
JeKalnue B OCHOBE IMOHUMAHUS TNPUYUHHOCTH W CHCTEMHOCTH XUMHUYECKUX
SBIICHUH, (AKTOJIOTUYECKHUE CBEICHUS O CBOWMCTBAaX, COCTaBe, IOJYYCHUU H
0€30MacHOM HCIOJIb30BAHUH BAXKHEUIIUX OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NIEATETLHOCTH YeJIOBEKa, C(HOPMUPOBAHHOCTh YMEHHI BBISBIIATH
XapaKkTepHbIC PU3HAKU TIOHATHUH, YCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOIH30BATh
COOTBETCTBYIOIIME TOHATHS MPU OMHUCAHUHM COCTaBa, CTPOCHHS W TPEBPAIICHUN
OpraHMYECKUX  COCIUHEHUH; CHOPMHUPOBAHHOCTH YMEHHM  HUCIOJIb30BaTh
XUMHUYECKYI0 CHUMBOJMKY JUJII COCTaBJICHUS MOJEKYISAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHOW) (GOPMYJ OPraHUYECKHMX BEIICCTB W ypaBHEHUH
XUMHUYECKUX DPEaKIUi, W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKHUX BEIIECTB
JUIST  WUIIOCTPAllMM  UX  XUMHUYECKOTO U MPOCTPAHCTBEHHOTO  CTPOCHUS;
cOPMHPOBAHHOCT, YMEHHUHM yCTAaHABIMBATh TPHHAICKHOCTh  HM3yYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OINpeneIEHHOMY
Kjaccy/rpynmne  coenuHeHuid  (YriIeBOIOPOJIbI, KHUCIOPOA U a30TCOJICpIKAIIUC
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIE COCAWHCHHS), NaBaTh MM Ha3BaHUSA II0
cucrematnueckorr HomeHkiatype (IUPAC), a Takke NPUBOIUTH TPUBHAIBHBIC
HA3BaHUSl OTIEIBHBIX OPraHMYECKUX BEHIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
ATWJICHTJIMKOb, TIUIEPUH, (HEeHO, (OopMabIeTHa, areTaIbISTHI, MypaBbHHAS
KHCIIOTa, YKCYCHAsI KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmal, eJII003a, TIUIKH); CPOPMUPOBAHHOCTh YMEHHUS OMPENEIATh
BUJIbI XMMHYECKOM CBSI3U B OPraHUYECKUX COCAUHCHMSX (OJMHApPHBIC U KPATHBIC);



chOpMHPOBAHHOCTh

YMEHUSI TPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa ajis 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HX COCTaBa W CTPOCHMS; 3aKOH COXPAHEHUs MAcChl BEIECTB;
c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MYECKUE U
XMMHUYECKHME CBOMCTBA TUNHWYHBIX MPEJICTABUTEICH  pPa3IUYHBIX  KJACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMIIIEH, alleTUIeH, OyTaauen-1,3,
MeTwiOyTaaueH-1,3, 6eH30J1, METaHOJI, TaHOJ, STHJICHTJIUKOJIb, TIUIEpUH, (DEHOIT,
aleTanbIeru, MypaBblHasl U YKCYCHAsI KUCJIOTHI, TIIFOKO3a, KpaxMall, HeJUII03a,
AMUHOYKCYCHasl KUCJIOTa), WUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXIAY HUMHU
YPABHEHHUSIMA COOTBETCTBYIOIIIMX XHMHYECKUX PEAKIUNA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hopmyJi; chOPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKU
VTJIEBOJIOPOJHOTO  ChIpbsl  (HE(hTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HUX
nepepaboOTKM U MPAKTHUUECKOE MPUMEHEHHWE MPOAYKTOB  IEpepadOTKH;
c(hOpMUPOBAHHOCTh YMEHUI MTPOBOAUTH BEIYUCIICHUS IO XUMUYECKUM YPABHEHUSIM
(Macchl, 00bEMA, KOJTUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIUU IO
U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO K3 HMCXOJHBIX BEIIECTB WIIU
IPOJYKTOB PEaKIK); CHOPMUPOBAHHOCTh YMEHUH BJIAJICTh CUCTEMOM 3HAHUU 00
OCHOBHBIX METOJaX HAYYHOI'O MO3HAHMS, UCIOIb3YEMbBIX B XUMUU MPU U3YYCHUU
BCIIECTB M XMMHUYECKHMX SIBJICHHH (HaOMroleHue, HW3MEpEHHE, DKCIEPUMEHT,
MOJIETUPOBAHUE), UCIIOIb30BaTh CUCTEMHBIC XUMHUYECKUE 3HAHUS JJIsI TIPUHSATHUS
pElIEHU B KOHKPETHBIX KW3HEHHBIX CUTYallUSX, CBA3aHHBIX C BEUIECTBAMU U UX
nmpuMeHeHueM; CHOPMUPOBAHHOCTh YMEHUW COOMIOJaTh MpaBUiia TMOJH30BAHUS
XUMUYECKONM TOCYIOM M J1abOpaTOpHBIM OOOpPYIOBAHMEM, a TaKXe MpaBUIIa
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIUSAMH IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUUYECKHUX OIBITOB; CPOPMUPOBAHHOCTh YMEHUM TIIAHUPOBATH U
BBITIOJTHATH XUMUYECCKHH SKCIIEPUMEHT (IIPEeBpaIllCHUS OPTaHHYSCKHUX BEIIECTB MPH
HarpeBaHUM, MMOJYyYECHHE 3TUIICHA U U3yUYEHHE €r0 CBOMCTB, KAYECTBEHHbBIEC PEAKIINU
OpraHUYECKUX BEIIECTB, ACHATYpalusi OCJIKOB MPU HarpeBaHUH, IIBETHBIC PEAKIIUU
O€JIKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKU 0O€30MacHOCTU MPHU OOpaIlleHUH ¢
BCI[ECTBAMU H JIADOPATOPHBIM 00OPY/IOBaHWEM, TMPEACTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii u  (QopMynaMpoBaTH BBIBOJBI HAa OCHOBE JOTUX PE3YJIbTaTOB;
chOPMHPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
UHPOpPMAIIHIO, TIOJyYaeMyK W3 pa3HbIX HWCTOYHHUKOB (CpelIcTBa MacCOBOM

uHbopMaluu, HTepHET U APYyTuXx);
yMEHUN  coOJojaTh  MpaBWiia  HKOJIOTHYECKU



chOpMHPOBAHHOCTh

1eJIECO00pa3HOTr0 TIOBEACHWSI B OBITY M TPYIAOBOM NEATEILHOCTH B IIEJISX
COXPaHEHHSI CBOETO 3J0pPOBbS M OKPYXKAIOLIEH NPUPOJHOM Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JCHCTBHSI Ha JKHUBBIE OpPraHU3Mbl OIPEACIEHHBIX OpPraHUYECKHUX
BellleCTB, MoHUMAas cwmbici mnokazarensa [IJIK, mosicHaTh Ha mpumepax crocoOb
YMEHBIICHUS W TPEAOTBPAIICHHS WX BpPEIHOTO BO3JCHCTBUS Ha OPraHU3M
YyeJaoBeKa; sl OOydYalolUXCAd C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J10POBBSI:
YMEHHUE MIPUMEHSTh 3HaHHSI 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB
U XUMHUYECKUX SBJICHUW; IS CIEMbIX M CIA0OBUIAIIMX OOYYaIOIIUXCS: YMEHUE
HCIIOJIB30BaTh pelibe(hHO-TOUCUHYIO cucTeMy o0o3HaueHui JI. bpaiins nns 3anvcu
XUMHUUYECKUX HOPMYIL.

11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUs Kypca «OOmmas W HeopraHudeckas
XUMUS OTPaXKaloT:
c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUUYECKOM  COCTaBISAIOICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUN MPUPO/IBI,
B (OPMHUPOBAHMHM MBIIIJICHUSI M KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl pElICHUs MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKH
000CHOBAHHOTO OTHOIICHMS K CBOEMY 3JI0POBBIO U NPUPOJHOU Cpejie; BIajeHUe
CHUCTEMON XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAECT: OCHOBOIIOJAraOIUE MMOHATHUS
(XMMHUYECKHI 2JIEMEHT, aTOM, U30TOIl, S-, P-, d3JICKTPOHHBIC OPOMTAIIM ATOMOB, OH,
MOJICKYJIa, MOJIb, MOJIAPHBIH 00BEM, BaJICHTHOCTH, JJICKTPOOTPUIIATEIIBHOCTD,
CTEIICHb OKHUCIJICHHUS, XMMHUYECKass CBA3b (KOBaJCHTHAs, MOHHAs, METaJIMYecKas,
BOJIOPOJIHAS), KpUCTAJUIMUECKasl peleTKa, TUMbl XUMUYECKUX PEaKIui, pacTBOD,
AJIEKTPOJIUTHI, HEAICKTPOJUTHI, AJICKTPOJUTHYECKAsT IHUCCOLMAIINAS, OKUCIUTENb,
BOCCTAaHOBUTEb, CKOPOCTh XHUMHUUYECKOM peakIuu, XHUMHUYECKOE PaBHOBECHE);
TEOPUU M 3aKOHBI (TEOPHUsS JJICKTPOJUTHUUECKON JTHUCCOLMAINH, MEPUOTUUYECKUIM
3akoH [[. 1. MenpeneeBa, 3aKOH COXpaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEeBpallleHUs] JHEPTMM TPU  XUMHUYECKUX  PEAKIHUSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
TTOHUMAaHUS MPUYUHHOCTH " CHUCTEMHOCTH XUMHUYCCKHUX SIBIICHUH,
(haKTOJIOTUYECKUE CBEJACHUS O CBOMCTBAxX, COCTaBe, IMOJYYEHUM U OE30MacCHOM
WCIIOJB30BaHUN BaKHEHIITUX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM
JICATEIILHOCTH Y€JIOBCKA;
YMEHUM BBISIBIATH XapaKTEPHbIC MPU3HAKH TTOHSITHH,



chOpMHPOBAHHOCTh
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIME TOHITHS TPH
ONMKMCAHUM HEOPTaHMYECKHX BEIECTB M WX MpeBpalieHuil; chOpMUPOBAHHOCTh
YMEHUN HCIONh30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBICHUS (HOPMYI
BCIIIECTB M yYPAaBHCHHM XMMHYECKUX PEAKIUH, CHCTEMaTHYECKyI0 HOMEHKIIATYPY
(IUPAC) u TtpuBHajbHBIC Ha3BaHUSA OTACIBHBIX HCOPIaHUYCCKUX BEIICCTB
(yrapHblii Ta3, YIIeKHACIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HeraléHas W3BECTb,
MUTBEBAsl COJa, MUPUT W Jpyrue); CHOPMHPOBAHHOCTH YMEHHUH OMPEICIAThH
BaJICHTHOCTh U CTENEHb OKHUCJICHHUS XWMUYECKHX OJJIEMEHTOB B COCIMHEHMSIX
pa3sIUYHOTO  COCTaBa, BHUJ XUMHUYECKOW CBs3M  (KOBAJICHTHAs, WOHHAs,
MeTaJUTMYeCcKasi, BOJOPOJHAS) B COCAWHEHHUSAX, THUI KPHUCTAUIMYECCKOW PEIMETKA
KOHKPETHOIO BellecTBa (aTOMHas, MOJCKY/IsIpHas, HOHHAs, METa/THUecKas),
XapakKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAHMYECCKUX COCAMHCHUM;

chOpMHPOBAHHOCTh yMEHUI yCTaHABJIMBATH MPUHAIIICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBY K OINpPEJeTIEHHOMY KiacCy/TpyIie
COCIMHECHUN (TPOCTHIC BEIIECTBA — METAJIBI M HEMETAJUTbl, OKCHU/IbI, OCHOBAHHSI,
KHACJIOTHI, aM(OTEepHbIC THIPOKCHIBI, COJH); CHOPMHPOBAHHOCTh YMCHHIA
packpeIBaTh  CMbICH — nepuogudyeckoro 3akoHa JI. WM. MenzgeneeBa w
JIEMOHCTPHUPOBATH ero CHUCTEMAaTHU3HPYIOIIYIO, OOBSICHUTEITEHYIO u
MPOTHOCTHYECKYIO (DYHKIMH; CHOPMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHMX JJIeMeHTOB 1-4 mepuoaos
[lepnognyeckor cucTeMbl XUMUYECKHUX 31eMeHTOB [. 1. MenneneeBa, ncnosup3ys
MOHSTHS «S-, P-, dIJIEKTPOHHBIE OPOUTAINY», «KIHEPTETUIECKUE YPOBHUY, OOBICHSThH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX JIEMEHTOB M X COCTMHEHHI T10
nepuojiam u rpynnam [leppoandeckoit cucteMbl XUMUYECKUX deMeHToB []. U.
Menpeneea; chOpPMHUPOBAHHOCTh YMCHHI XapaKTepHu30BaTh (OMUCHIBATh) OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHWE TEHETHYCCKON CBSI3W MEXKIYy HEOPTaHWYECKHUMH
BEII[ECTBAMU C TOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XMMHUYECKUX PEAKITH;
c(OPMHPOBAHHOCTh, YMEHHS KJIACCH(PHUIIMPOBATh XHMHUYECKHE PpEaKIMH TI0
pPa3IMYHBIM TPU3HAKAM (YHUCITy U COCTaBY PEArHpYyIONIUX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHCHHIO CTETICHEW OKUCICHUS JJIEMEHTOB, OOpaTUMOCTH
peakiy, Yy4acTHIO Karaju3aTopa); C(POPMHUPOBAHHOCTh YMEHHUH COCTaBIIATH
YpaBHCHUS PEaKIUW Pa3IUIHBIX THUIIOB, TOJHBIC M COKpPAIIEHHBIE YpaBHCHHSI
peakinii FOHHOTO OOMEHA, YYUTHIBAs YCIOBHUS, TPU KOTOPBIX ATH PEAKIINH HIYT 10
KOHIIa,

YMCHUH TIPOBOJIUTH PEaKIHH, ITOJITBEPIKIAIOIIHEC



chOpMHPOBAHHOCTh

KayeCTBEHHBI COCTaB pAa3IMYHBIX HEOPTaHWYECKHX BEIECTB, pPACIO3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEIIIECTB; c(OpMUPOBAHHOCTD YMEHHH pacKpbIBaTh CYIITHOCTh
OKHCIIUTEIbHOBOCCTAHOBUTENBHBIX ~ PEAaKIUil ~ TMOCPEICTBOM  COCTAaBJICHUS
AJIIEKTPOHHOTO OajaHca 3THX peakiuii; cHOpMUPOBAHHOCTb YMEHHUM OOBSCHATH
3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM pEakiuu OT Pa3IUYHBIX (PaKTOpPOB; XapakTep
CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT BHEIIHETO BO3IEHUCTBUS
(mpuanmn  Jle Illatense); cHOpPMUPOBAHHOCTH yMEHHH  XapaKTEPHU30BaTh
XUMHUYECKHE TMPOLIECCHI, JIKAIMe B OCHOBE MPOMBIIIICHHOTO MOJYYSHHs CEpHOM
KHUCTIOTHI, aMMHaka, a Takxke C(HOpPMHPOBAHHOCTH TMPEACTABICHUH 00 00X
HAyYHBIX MPUHIUIAX W DKOJOTHYECKUX MpoOIeMax XMMHUYECKOTO MPOU3BOJICTBA;
c(OpMUPOBAHHOCTh YMEHHI MPOBOJAUTH BHIYHCICHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJISI BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B NpU
XUMHUYECKUX PEAKIUSAX, MACChl BEIIeCTBA WIM O0BbEMA Ta3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B pEaKIUU
BELIECTB, TEIUIOBOro 3(p¢eKTa peakluuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBpALICHUS U COXPAHEHUS SHEpPruu; cHOPMUPOBAHHOCTH YMEHUU
coOMIoIaTh TMpaBWia TOJB30BAHUS XHUMHUYECKOH TMOCYAOW M J1abopaTOpPHBIM
o0opyZ0oBaHUEM, a TaK)Ke MpaBuiia OOpaIleHHs] C BEHIECTBAMU B COOTBETCTBHU C
WHCTPYKIIUSIMA ~ TI0  BBIMOJHEHUIO  JTAOOPATOPHBIX  XUMHUYECKUX  OIBITOB;
c(hOpPMHPOBAHHOCTH YMEHUH TUTAHUPOBATH U BBITTOTHATH XUMUUYECKHH SKCTICPUMEHT
(paznmokeHre TEpOKCHIAa BOAOPOJA B MPHCYTCTBHH KaTalM3aTopa, ONpE/ICICHUE
Cpellbl PacTBOPOB BEIIECTB C MOMOIBIO YHUBEPCAIHLHOTO WHIUKATOPA, BIUSHUE
pa3nuuHBIX (HAaKTOPOB Ha CKOPOCTh XUMHYECKOW PEaKIuh, pPeaklnd HOHHOTO
oOMEHa, KaueCTBEHHbIC PEaKIuu Ha Ccyiab(dar-, kapOoHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMSI, PEIICHUE DKCIIEPUMEHTATBHBIX 3a7a4 1o TeMaM «MeTtamibl»y u
«Hemeramnel») B COOTBETCTBHM C TMpaBHJIAMH TEXHUKH O€30MacCHOCTH TIpHU
oOpalieHiy ¢ BEIIeCTBAMH M JIAOOpAaTOPHBIM OO0OpPYAOBAaHHEM, MPEICTABISAThH
pe3yNbTaThl XHUMHYECKOTO JKCIepuMeHTa B (GopMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX peakuuid W (HOpMyIHpOBaTh BBIBOAKI Ha OCHOBE JTHX
pe3yNnbTaToB;,  CPOPMUPOBAHHOCTH  YMEHUW  KPUTHYECKH  aHAIM3UPOBATH
XUMHYECKYI0 HMH(POpPMAIHIO, TOJIy4aeMyK W3 pPa3HbIX HCTOYHHKOB (cpencTBa
MacCcoBOM KOMMYHHUKalUu, UHTEpHET U Ipyrux);

yMEHUN  COONIOaTh  MpaBWiia  DKOJIOTHYECKU
[EeJIeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYJOBOW JAESATEIBHOCTH B LEJSAX
COXpaHEHHUsSI CBOETO 370POBBS M OKPYKAIOIIEH MPHUPOIHON Cpeibl, OCO3HABATh
OITACHOCTH BO3JICHCTBUS HA )KUBBIE OPTaHU3MBI ONIPEICIIEHHBIX BEIIECTB, TOHUMAS



chOpMHPOBAHHOCTh
cmpicnt mokazatens [IJIK, mosicHaTh Ha mnpumMepax crmocoObl yMEHBIICHUS U
NPENOTBPAIICHUSI WX BPEOHOTO BO3JCHCTBHS HAa OPraHU3M 4YeEJOBEKa; Ui
oOy4Jaronmxcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMHU 3/10POBBS: YMEHUE TTPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOAAaX IMO3HAHHS BEIIECTB M XHUMHYECKUX
SABJICHUM; ISl CJENbIX W CIA0OBHUISIIMX OOY4YarOUIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO0 cucTeMy oOo3HaueHmid JI. Bpailns mis 3amicu XMMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/ HaunmenoBaHue pa3ie10B U TeM
NpOrpaMMsl

KoanuecTrBo 4acoB

Bcero

JJ1eKTPOHHbIE (uudposrie)
o0pa3oBaTe/IbHbIE pecypchl

Pazgea 1. TeopeTnueckue 0CHOBbI OPraHUYeCKO XUMHUH

IIpenmeT opraHMYECKOM XUMHUH.

http://school-collection.edu.ru

11 Teopusi CTpOCHHST OpraHUYECKHX 3
coenunenuii A. M. byrneposa
HUroro mo pazneny 3 http://school-collection.edu.ru
Pa3znen 2. YrieBogopoast
[IpenensHBIC YTIEBOIOPOIBI — _
2.1 ANKAHEL 2 http://school-collection.edu.ru
HemnpenenpHbIe yrIIeBOAOPOIBL: )
2.2 ATIKEHBI, ATKAIMEHBI, ANKHHEL 6 http://school-collection.edu.ru
2.3 ApoMaTndeckue yrieBo1oposl 2
http://school-collection.edu.ru
Y [IpupoaHbIE HCTOYHUKHU 3
' JIEBOJZOPOIOB M UX HepepadboTKa
- AOPOA pep http://school-collection.edu.ru
Htoro no pazaeny 13

Paznen 3. Kuciiopoacoaep:kaiiue opranndeckue coenHeHUs!



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.1 Cruptel. @enon 3
http://school-collection.edu.ru
Anpneruast. KapOOHOBBIE KHCIOTHI. .
3.2 Criokubie >bupsr 7 http://school-collection.edu.ru
3.3 VYrieBoasl 3
http://school-collection.edu.ru
Hroro mo pazneny 13
Pasznea 4. A3oTcoaepxamme OpraHudeckue coeJuHeHust
4.1 AMuHbl. AMUHOKHUCIOTHI. belku 3 http://school-collection.edu.ru
HUroro mo pazneny 3 http://school-collection.edu.ru
Pa3nen S. BeicokoMoO1eKy IS pHBIE COCAUHEHUA
5.1 [Inactmaccel. Kayuyku. Bonokna 2
http://school-collection.edu.ru
HUroro mo pazneny 2 http://school-collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KIIACC

Ne n/m HaumeHoBaHMe pa3ieioB U TeM Kosmn4yecTBo yacos DJIeKTPOHHbBbIE
NporpaMmbI (mudpoBbie)
Bcero KouTtpoibh IIpakTnyecku | oOpa3oBaTeIbHbIE
bie padoThI e padoThbl pecypcesl
Pasnea 1. TeopeTudyeckue OCHOBbI XUMHU
Crpoenue atoMoB. [lepnonnueckuii 3akoH
1.1 u Ileprnoanyeckas cuCTEMa XUMUYECKHX 3 http://school-collection.edu.ru
anemenToB . YI. MenaeneeBa
Crtpoenue BemectBa. MHOroobpasue )
1.2 BeIlecTR 4 http://school-collection.edu.ru
1.3 XUMHUYECKHUE PEaKINH 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannyeckasi XuMus
2.1 Mertaiibt 6 1
2.2 Hemerammsl 9 1 1
CBs13b HEOPTAHMYECKUX U OPTaHUUECKHIX
2.3 BEILIECTB 2 .
http://school-collection.edu.ru
Hroro no pazneny 17



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Pa3znen 3. Xumus ¥ KU3Hb

3.1 XUMUS U KA3HD 4
http://school-collection.edu.ru

Hroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/m Tema ypoka Koun4yecTBo yacos DJIeKTpPOHHbIE HU(POBbIE
o0pa3oBaTe/ibHbIE PeCYpPChI

Bcero

[Ipeamer oprannyeckor XumMuHu, €
BO3HMKHOBEHUE, PAa3BUTHE U 3HAYCHUE

Teopust cTpoeHus OpraHMYECKUX
2 coequHeHuii A. M. byrieposa, €€ 0CHOBHbBIE 1
MOJIOKEHUS

[IpencraBnenue o kiraccuukanuu
oprannueckux BemniectB. HomeHnkmatypa

3 (CI/ICTeMaTI/ILICCKaH) U TPUBHUAJIBHBIC 1
Ha3BaHUA OPTaHUYCCKUX BCHICCTB
AJ'IKaHBIZ COCTaB U CTPOCHHUC, 1
4

TOMOJIOTUYECKHN P

MeraHn 1 3TaH — npocTenme
MIPEACTaBUTENM ATKAHOB

6 AJIKEHBI: COCTaB ¥ CTPOEHHUE, CBONCTBA 1

OTWIIEH U NPONUIIEH — MPOCTEHIIINE
[IPEICTABUTENIN AJIKEHOB

[IpakTnueckas padora Ne 1. «[lonydyenue
3TUJICHA U U3YYEHUE €rO CBONCTB»




Anxanuensl. byraguen-1,3 u

9 MetunoyraaueH-1,3. [lonydenne
CUHTETUYECKOTO Kay4dyKa U pe3HHbI
10 AJIKHHBI: COCTaB U OCOOEHHOCTHU CTPOEHMS,
TOMOJIOTUYECKUNA  psif.  AueTuieH —
MPOCTEHIINI TPeCTaBUTENb AIKTHOB
Brruncnenust mo ypaBHEHUIO0 XUMHYECKOM
11 peaxkiumn
Apenbl: 6eH301 U TOnyod. TOKCUYHOCTD
12 apeHoB
['eneTnueckas CBS3b YTri€BOJOPOIOB,
13 MPUHAIISKAINX K pa3IMYHBIM KJlaccaM
[IpupoaHbIe ICTOUHUKH YTJIEBOAOPOIOB:
14 MIPUPOJTHBIN Ta3 ¥ MONMYTHBIC HE(TAHBIC
raspl, HeTh ¥ MPOIYKTHI € mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOJOPOAOB:
15 MIPUPOJIHBINA Ta3 U MONMYTHBIE HE(TIHBIE
ra3bl, HeQTh ¥ MPOJAYKTHI €€ mepepaboTKu
KonTtponbHas pabota 1o pazaeny
16 «YTI€BOIOPOIBI»
[IpenenbHbIe OTHOATOMHBIC CITUPTHI:
17

METAHOJI 1 3TAaHOJI. BOI[OpOI[HaH CBA3b




MHuoroaToMHEBIC CIIUPTHI: 3TUJICHIIIMKOJIb U

18 TITUICPUH
deHomn: cTpoeHre MOJIEKYITbI, PU3NICCKUE U

19 XMMUYECKHE CBONUCTBA, IPUMEHEHHE
Anbnrerunsl: GopMalbIeTua U

20 areTanbaerua. AIETOH
OnHOOCHOBHBIE TIpEIeTIbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbUHAs U YKCYCHAsI

22 [TpakTuueckas paborta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIOTBI»
CreapuHOBasi ¥ OJIEMHOBAsI KUCIIOTHI, KaK

23 NpEeACTaBUTENHN BBICIINX KapOOHOBBIX
KHCIIOT

5 Mpbl1a Kak COJIM BBICIINX KapOOHOBBIX

4 KHCIIOT, UX MoloIlee JeiicTBre

CrnoxHble 3UPHI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKuper: rugponns, npuMeHeHue,
Ouosoruyeckas pojib KUPOB
VYraeBofpl: coCTaB, Kilaccu(uKaus.

27 Baxneiimne nmpencTaBuTeNn: II0KO34,

¢bpykTO3a, caxaposa




Kpaxmai 1 neinono3a Kak IpupoaHble

28 MOJIUMEPHI !
Kontposnbnas pabora o pazaeny

29 «Kucnopoacoaepxaiiue opraHuyecKue 1
COEIMHEHUI»

30 AMUHBI: METWIAMHUH U aHWINH 1
AMMHOKHUCIIOTHI Kak aM(OoTepHbIE

31 OpPraHUYECKUE COSAMHCHHUS, X 1
ouosiornueckoe 3Hayenue. [lentuast
benku kak mpupoiHbIe

32 BBICOKOMOJICK JISIPHBIC COSTMHCHHUS 1
OCHOBHBIE TTIOHATHAS XUMUH

33 BBICOKOMOJICK YJISIPHBIX COCTMHCHUIN 1
OCHOBHEBIE METObI CUHTE3A

34 BBICOKOMOJICK YJISIPHBIX COCTHHECHU. 1
[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

Koan4vecTBo 4acoB

Bcero KonTpoa
bHbIE
padoTsbI

IIpakTHye
cKHe
padoThI

Jlara
usyue
HUSA

DJIEKTPOHHBIE
nu(ppoBbIE
oOpaszoBareib
HbI€ pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

[Tepuoanueckuii 3akoH u [lepuonnueckas
cucreMa Xxumuueckux snemeHTos 1. U.
MemneneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEN CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHMHYECKUX 3JIEMEHTOB 1 MX COCIMHCHHUI I10
rpymnnaM u nepuojiaM. 3HaueHue
MEPUOJNYECKOTO 3aKOHA U CUCTEMBI
xuMHu4eckux snemenToB .M. MenneneeBa B
pPa3BUTUHU HAYKH

Crpoenue BemiecTBa. XMMUYECKas CBs3b, €€
BUAbI;, MCXaHHU3MbI o6pa3013aH1/151 KOBaHeHTHOﬁ
cBs3u. BomopoaHas cBsizb

BanieHTHOCTB. DJAEKTPOOTPULIATENBHOCTD.
Crenens okuciaeHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS




[Tonarue o nucnepcHeIX cucrteMax. McTuHHbIE
Y KOJUTOUJHBIE pacTBOPHI. MaccoBas 10Jist
BEIIIECTBA B paCTBOPE

Knaccugukamys 1 HOMEHKIaTypa
HEOPraHUYECKUX COCMHEHUN. ['eHeTnueckas
CBSA3b HEOPTraHUYECKUX BELIECTB, Pa3JINYHBIX
KJIacCOB

Knaccugukanys XuMUYeCKUX peakluil B
HEOPTraHWYECKON U OPraHu4eCKON XUMHH.
3aKOH COXpPaHEHUsS MACChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH NIPH
XUMHUYECKUX PEAKLHUAX

Ckopoctb peakiun. O0paTuMble peaxkiuu.
XHUMHUYECKOE PABHOBECHE

10

[IpakTuyeckas padora Ne 1. «Bausiaue
pa3nuYHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON pPEAKIIUN»

11

Onextponurnyeckas aucconuanus. [lonstue
0 BojiopoiHOM Tokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['mapomaus
OpPraHUYECKUX U HEOPTAaHUYECKUX BEILIECTB

12

OKHCANTETHEHO-BOCCTAHOBUTENbHBIE PEAKIIUH.
[TonsiTHE 00 ANIEKTPONIH3E PACILIABOB U
pacTBOpPOB CoNEi




13

Kountposnbnas pabota 1o pazaeny
«Teopernvyeckre OCHOBBI X MU »

14

Mertannsl, ux nojgoxxenue B [lepuoandeckoi
CHCTEME XUMHUUYECKHUX deMeHToB /. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHS
aToMoB. OOmue pusudeckue cBONCTBA
METAJIJI0B

15

CnnaBbl METaIOB. DIEKTPOXUMUYECKUN P
HaNPSHKEHU METasioB

16

XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJJIOB
(maTpuii, Kamuii, KaTbLIUi, MAarHUH,
AIFOMUHHMIA) ¥ X COEIUHEHUI

17

XUMHUYECKUE CBOKWCTBA XpOMa, MEAU U UX
COeIMHEHUN

18

XuMudeckre CBOMCTBA ITMHKA, JKelie3a U X
COeTMHEHNH

19

[TpakTuyeckas padora Ne 2. "Pemenne
HKCHEPUMEHTANIBHBIX 3a/1a4 110 TEME
«Metamnsl»"

20

Hewmeramnsl, ux nonoxenue B [lepuonnueckon
CHCTEME XUMHUYECKHUX dneMeHToB /. 1.

MeHnpeneeBa 1 0COOEHHOCTH CTPOEHHS AaTOMOB

21

du3nyueckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HeMETaIUIOB (Ha IpUMeEpe
KHCIIOpOJa, cepbl, hocdopa u yriepoaa)




XHMMHYECKUE CBOMCTBA I'AJIOT€HOB, CEPBI U UX

22 COCTUHEHUH

XuMHUECKue CBOiCcTBa a30T1a, pocodpa u ux
23 COCIMHCHMI

XHUMHUYECKHE CBOMCTBA yriiepoja, KpeMHUS U
24 UX COeqUHEHUHN

[IpruMeHeHne BaXXHENIIMX HEMETAIIJIIOB U UX
25 COCTUHEHUH

O00011IeHIE U CUCTEMATH3aUs 3HAHUH 110
26 TeMe «HemeTtamies». Berancienus mo

YpaBHEHUSIM XUMHYECKUX PEaKLIUN U

TEPMOXHUMHYECKUE PACUETHI

ITpakTuyeckas pabora Ne 3. «Pemenue
27 HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME

"Hemerasisr"»

Kontponbhas padora no temam «MeTanmibi» U
28 «HemeTtamisr»

Heoprannueckue n opraHnYecKre KUCIOTHI.
29

Heoprannueckue u opraHnyecKkre OCHOBAaHUS

AmMdoTepHbIe HeOpTraHNYECKHEe U

opraHuveckue coenuHenus. [ eneTndyeckas
30

CBSI3b HEOPTAHUYECKUX ¥ OPTAaHUIECKUX
BEILECTB




Poiip xuMuH B 00€CIIEYEHNHN SKOJIOTHIECKOH,

31 HHEPTeTHUUECKON U MUIIEBOI 0€301MacHOCTH, 1
Pa3BUTHU METUIMHBI
[IpencraBnenus 06 OOMUX HAYIHBIX
32 NPUHIHAINAX TPOMBIIIICHHOTO TOTY4IeHUS 1
BOXHEHIIMX BEILIECTB
33 YesoBek B MUpE BEIIECTB U MAaTEPHAJIOB 1
34 XuMHS ¥ 370pOBbE YEIIOBEKa 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







OIIUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3BI IIEHTPA «TOYKA
POCTA», UCIIOJIB3YEMOI'O J1JIS1 PEAJIM3ALIMN OBPA3OBATEJIBHOHU
IMPOI'PAMMBbI B PAMKAX ITPEIIOJABAHUA XUMHUHN

MartepuanbHo-TexHu4yeckas 6a3a 1eHrpa «Touka pocTay BKIIOYaeT B ce0si COBPEMEHHBIE
U KJIacCHYecKue anpoOaluio B IIKOJE W MOJIY4YWIM NpU3HAHUE Yy yuurened xumuu. K Hum
OTHOCSITCSL:

- TpubOp Ui AEMOHCTPALIMU 3aBUCHMOCTH CKOPOCTH PEaKLUU OT pa3InyHbIX (PaKTOpPOB;

- anmapart JUIs IPOBEACHUS XUMUYECKUX PEaKIUid, IpUOOp IS OMBITOB C AIIEKTPUYECKIM
TOKOM;

- mpuOOop /Ui U3YUYEHUS COCTaBa BO3/lyXa U MHOTHE JIpyTHeE.

HudpoBas (yuenudeckas) jgadoparopus (LIJI), nporpamMmMHoO-anmnapaTHelii KOMIUIEKC,
JMATYMKOBAs CHCTeMa — KOMIUIEKT y4eOHOro o0OpyIOBaHMsI, BKIIOYAIONIMM HW3MEpPHUTENbHBIH
0J10K, MHTEp(EC KOTOPOTo MO3BOJSET 00ECIIEUNBATh CBS3b C IEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op AATYMKOB, PErHCTPUPYIOMINX 3HAUCHUS PA3THIHBIX (PU3NUYECKUX BEINIHH.

Matuuk pH npennasnadeH nansi u3MepeHuss BojaopojaHoro mokasarens (pH). B
HACTOSAIIEE BpPEMsl B IIKOJIy IMOCTYNAIOT KOMOMHHMPOBAHHbIE JATYUMKH, COBMEILAolIue B cede
CTEKJISTHHBIA AJIGKTPOJI C DJIIEKTPOJIOM CpPaBHEHHUs, 4YTO JeNaeT paboTy MO H3MEpPEHUIo
BOJIOPOJHOrO ToKa3atens Oojee koMmpoprtHoil. Jlmamaszon wusmepenmii pH or 0 mo 14
Hcnonb3yercss nias M3MEpeHus BOAOPOJHOrO IOKa3aTellss BOAHBIX PACTBOPOB B PA3IMYHBIX
HCCJIEIOBAaHUSIX 00BEKTOB OKPYIKAIOIIEH Cpebl.

JlaTuyMK TemIepaTypsbl IVIATHHOBBIA — MPOCTON M HAaJASKHBIN JaT4UK, NpEAHA3HAUYEH
JUIsL U3MEPEHUsl TEMIEpaTyphbl B BOJHBIX PAacTBOpax M B ra3oBbIX cpenax. VMmeer pa3nuuHbIi
nuana3on usmepenuit ot — 40 o +180 °C. TexHuuyeckue XapakKTEpUCTUKH JaTUMKa yKa3aHbl B
MHCTPYKIMU O SKCIUTyaTal|H.

JlaTuMK TemIepaTypbl TePMONAPHBIH IpeIHA3HAYEH AJIS U3MEPEHUsl TeMIeparyp 10
900 °C. Ucnonb3yeTcst IpU BHIMOJIHEHUHN paboT, CBA3aHHBIX C U3MEPEHUE TEMIIEpaTyp IJIaMEeHH,
IUIABJICHUS U Pa3JI0KEHUS BELIECTB.

JlaTYMK ONTHYECKOH IUIOTHOCTH (KOJOpMMETP) — IpeIHA3Ha4deH JUIsl U3MEPEHUs
ONTUYECKON IUIOTHOCTH OKpAIIEHHBIX pPAacTBOpOB. Mcrmomp3yeTcss mnpu H3Y4EHHH TEM
«PactBopb», «CKOPOCTH XMMHUYECKUX PEAKIMI», ONPEAEICHUHM KOHIEHTPAllMU OKpAIleHHBIX
WOHOB MW COCTUHECHUM.

B KOMIUIEKT BXOASAT JAaTYUKU C Pa3IUYHOM JJIMHOW BOJIH TMOJIYINPOBOJHUKOBBIX
UCTOYHUKOB cBeTa: 465 u 525 Hm. OO0beM KIoBeThl COCTaBISIET 4MJI, IJTMHA ONITUYECKOTO MYTH —
10 mm.

JlaTYMK  JJIEKTPONPOBOJHOCTH  IIPEJHA3HA4YeH Uil  HU3MEPEHUs  YIEIbHOMN
AIIEKTPONPOBOJINMOCTH KHUAKOCTEH, B TOM UYHUCIIE U BOJHBIX pacTBOPOB BemiecTB. IIpumensercs
IIPU U3YYEHUH TEOPUU AIIEKTPOJIUTHUECKON AUCCOLUALNH, XapaKTEPUCTHK BOJHBIX PACTBOPOB.

JlaTuMK XJIOPMI-HOHOB UCIOJb3YeTCs ISl KOJIMYECTBEHHOTO ONPEAETICHUs COEpKaHUs
HMOHOB XJIOpa B BOJHBIX pPacTBOpax, MouBe, MpoaykTax nuTaHus. K martduky noaxirodaercs
noHocenekTuBHbIN 3mektpoa (MCD) (paboumii 37eKTpos), MOTEHIIMAT KOTOPOTO 3aBHUCUT OT
KOHIEHTpAllUU OINpEIeNIeMOro HOHa, B JaHHOM cjiy4yae OT KOHIeHTpauuu aHuoHoB CI.
[Torenunan MCD omnpenensioT OTHOCUTENBHO JJIEKTPOAA CpPaBHEHMS, KaK IIPaBHIIO,
XJIopcepeOpsHOTO.

Muxkpockon uudpoBoii mnpenHazHaueH JUISI U3ydeHHs (OPMBI KPUCTAJIOB H
HaOJII0IeHNUS 32 POCTOM KPHUCTAJIIOB.



IIpubop 151 moTy4YeHUsi ra30B HCIOJIB3YETCS IS MOTy4YeHHs] HEOONbIINX KOJIUYECTB
ra3oB: BOJIOPO/Ia, KUCIopoaa (M3 IePOKCH/Ia BOJOPOA), YIIICKUCIIOTO ra3a.

Y4yeOHO-MeTOAHYEeCKOe 0O0ecnedeHue Kypca XUMUH
cpeaHeil 00meo0pa3oBaTeIbHOM IIKOJIbI

«Xumua» 10 knacc

1. Epemun B. B. Xumus. 10 knacc. bazossiii / B.B. Epemun, H.E. Ky3smenko, B.H.
Tepenun, A.A. [Ipo3nos, B.B. JIynun. — 2-e uzn., crepeorurn. — M.: [poda, 2021

2. Epemun B. B. Xumusa. 10-11 kn. Merogumueckoe mocooue / B.B. Epemun, A.A.
Hpo3znos, N.B.

Bapranosa. — M.: JIpoda, 2022

3. Kyssmenko H. E., Epemun B. B. 2500 3aga4y nmo xumuu ¢ pemenusimu. — M.: OHHKC,
2016

«Xumuay 11 knacc

1. Epemun B. B. Xumus. 11 knace. ba3ossiit yposens / B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. Ipo3nos, B.B. JIlynun. M.: JIpoda, 2021

2. Epemun B. B. Xumusa. 10-11 kn. Meroauueckoe mocooue / B.B. Epemun, A.A.
Hpoznos, U.B.

Bapranora. — M.: Jlpoda, 2022

3. Ky3smenko H. E., Epemun B. B. 2500 3agau no xumun ¢ pemenusimu. — M.: OHHKC,
2016

Hnmepuem-pecypcoi:

1. http://www.hij.ru. Kypuan «Xwumus ¥ KU3HB» TOHATHO M 3aHUMATEIHHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXOIUT B HAYKE M B MHPE, B KOTOPOM MbI )KHUBEM.

2. http://chemistry-chemists.com/index.html.  DnexTponHbIil XKypHanm «XUMUKH W
XMMHUS», B KOTOPOM IIPEICTaBIEHO MHOXECTBO OIBITOB II0 XWMHH, 3aHUMAaTeIbHOM
UH(OpMAIINH, TO3BOJIAIONICH YBIEYh YYCHUKOB SKCIIEPUMEHTAIBHON YaCThIO IPEAMETa.

3. http://c-books.narod.ru. BceBo3moxkHas muTepaTypa o XUMHH.

4. http://www.prosv.ru/. TlocoOust i y4amuxcs, B TOM YHUCIE M JJIs TMOJITOTOBKH K
utoroBoii arrectarmu (OI'D u EID), meroamueckue mocoOus s yduTeNe, Hay4dHO-
HOMYJISIPHAs IUTEpaTypa Mo XUMHH.

5. http://1september.ru/. XKypuan ans yuureneii u He TONbKO. Bosblioe KonMM4ecTBO
pabOT yU4EHHKOB, B TOM YHUCIIE U HCCIIEA0BATEIbCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. ~Bcepoccuiickuii IIKOJBHBIA TMOPTAT CO
CCBUTKaMH Ha 00pa3oBaTeIbHbIEC CAUTHI 10 XHMHUH.

7. www.periodictable.ru. COopHHK cTaTeii O XWMHYECKHX  DJIEMEHTaXx,
WUTFOCTPUPOBAHHBIN KCIIEPUMEHTOM.
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Mamepuanvno-mexnuueckoe odecneuenue Kabunema Xumuu:
IlepeyeHn 1a60paTOPHOTO 060PYI0BAHNS, TPH BHINOJIHEHUH MPAKTHYECKHUX PadoT 1Mo
XMMMH 32 KypC OCHOBHOM 00111eil IIKO0JIbI.

1.060pynoBanme:
- O6opynoBanue nudposoii nadboparopun «Todka pocTay.
- MukposabopaTopusi XuMu4eckasi;
- IPOOUPKU CTEKJISIHHBIE;
- KOJIOBI KOHUYECKHUE;
- CTakaHbl CTEKISHHBIE Ha 50 MII;
- MAJIOYKU CTEKIISTHHBIC;
- TpyOKH COCIMHHUTEIBHBIC: CTCKIISTHHBIC, PE3UHOBEIC;
- IPOOKH PE3NHOBBIC;
- CHPTOBKH,
- IPOOUPKOIEPIKATEIIH,
- IITATUB JIAOOPATOPHBIN;
- IITATUB JIJISl IPOOUPOK;
- BOPOHKA CTEKJISTHHAS;
- punbTp;
- CIIMYKH;
- acOecToBas CeTKa,
- JTYYHUHKH.

2.PeakTuBbI:

- KHCJIOTBI: COJISiHAsl, CEpHasi, a30THAas;

- EJI0YHU: THAPOKCHU]T HATPHSI, TUIPOKCHU] KaJTBITUS;

- ocHoBaHus: ruapokcua Meau (II) , ruapokeny xenesa (111);

- coyii: KapOoHAT KaybIus, xjJopua Hatpus, xjopun meau (II), autpar cepedpa, xaopu
Oapusi, kapOoOHAT HATPHSs, XJOPUJ ATIOMUHHUS, TEPMaHTaHAT Kajius, HUTPAT Kalaus, MEIHBINA
Kynopoc, cynbdat xenesa (III), cynbdar nunka, cynepdocdar, ammuadHas ceuTpa, MOYEBHUHA
(kapbamu 1), XJIOPUI Kayusl, CylIb(haT HATPHsl, CHIIMKAT HATpUsl, CyIb(paT aTFOMUHUS,

- IPOCTHIE BEIIECTBA: YroJib, IUHK, )KEJI€30, AIFOMUHUN, MarHuid, Me/ib, CBUHEII;

- CJIO’)KHBIE BELIECTBA: MPaMop, caxap;

- UH/IUKATOPBI;

- okcugsl: Meau (II), okeun mapranma (IV).

3.0OprannyecKre BENIEeCTBA:
- COIIM: aleTaT HaTpus, PEHONAT HATPHUS,;
- KUCJIOTBI: YKCYCHasl KUCII0Ta, MypaBbUHAsl KUCJIOTA, OJIEMHOBAS;
- CIIUPTHI: ATAHOJ, U30MEHTUIIOBBIN, TJIMLIEPUH, TPONAHOII;
- OeH3011, eHOIT; YIIIeBOBI: Kpaxmall, TTI0K03a, caxaposa.

4.Monenu:
- HaGops! Moperneii aToMOB 1Sl COCTABIIEHUS MAPOCTEPKHEBBIX MOJIEIECH MOJIEKYT;

- Kpucrannuyeckne pemerku coen.

5.Y4eOHble MOCOOUS Ha MeYaTHOW OCHOBE:!
- [Iepnoanueckas cucteMa xuMudeckux aieMeHToB /[.M.MenneneeBa;




- TaGnua pacTBOPUMOCTH KHUCIIOT, OCHOBAHUM COJICH;
- DIIEKTPOXUMHUYECKUI psiJ] HANIPSKEHUH METaJlJIOB;
- HaGopsr Tabmu1 k ypokam.

OJIEKTPOHHBIE U3/IaHUS:

1. Kommuiekt nnpoBbix obpazoBarenbHbIx pecypcoB. ['adbpuensu O.C. Xumus. 8-11 ki1
000 «Ipodax» 2007.

2. DnextponHas 6ubnmoreka «lIpocBemenuey. «Xumus. § kimacc». MyIbTUMEIHITHOE
yuebHoe 1mocobue HOBOro oopasia.

3. YuebHoe anexktponHoe u3nanue «Xumus (8-11 xmacc). BupryansHas mabopatopus»

4. 1C: Penerutop. Xumus.

5. CamoyuuTtenb. Xumus A Bcex — X X1. Pemenue 3amay.

6. KommbrorepHsie npezentamnuu B popmare Ppt.

B kaOuHere XuMuM 00513aTeJILHO N0JIKHA OBITH ANITEYKA, B KOTOPYIO BXOASAT:
. Kryt KpoBOOCTaHABIMBAIOIINHI, pe3UHOBBIA — 1 IT.

. [y3eipp ans nbaa — 1 mT. (runmoTepMuyecKkuii maker — 1 mr.).

. BuHT crepusibHbBIN, MUPOKKUM 7 X 14 cM — 2 1mT.

. buHT crepuiibHbIi 3 X 5 cM — 2 1T,

. buHT HecTepwbHBIN — 1 IT.

. Canderku crepunbHbie — 2 VII.

. Bara crepunpnas — 1 mauka.

. JlelikomnacTelpb WUPUHOM 2 cM — | Karyiika, 5 cM — | KaTymika.

9. bakTepuuAHbIN JIEHKOIUIACTHIPh Pa3HbIX pazMepoB — 20 wmT.

10. CnuproBoii pactBop noja 5%-Hblii — 1 ¢uakoH.

11. BonHslii pacTBOop amMMHaka (HallaTbIpHBIN CIIMPT) B aMmiysiax— 1 yii.
12. PactBOp nepokcuaa Bogoposaa 3%-upiii — 1 yii.

13. TlepmaHranar Kaiausi Kpuctajuindyeckuii — 1 yi.

14. Ananwsrun 0,5 r B Tabnerkax — 1 ym. 15. Hacroiika Banepuansl — 1 yii.
16. Hooxxauier — 1 .
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW NOA4MUCBLIO

CBEAEHUA O CEPTU®UKATE 30
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