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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o XMMHHM Ha YPOBHE CpeaHero oomero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpaszoBanmu B Poccuiickoii ®enepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepabHON 00pa30BaTeNbHONW MPOrpaMMbl CPEIHEro OOIIero
obpazoBanus (POII COO), npexacraBieHHbIX B DenepanbHOM IOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craupapre COO, c¢ yuérom Konuenuuum mnpenoaaBaHus ydeOHOro mnpeamera «XHUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @enepannu, peain3yrolUX OCHOBHbIE 00pa3oBaTeIbHbIE
IIPOrpaMMbl, U OCHOBHBIX NooxeHu «CTpareruu pa3Butus Bocnutanus B Poccuiickoit denepannu Ha
niepuona 110 2025 roga» (Pacnopsbkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pa3pabOTKe MpOorpaMMbl MO XHWMHH, K ONPEACICHUI0 OOIIEH CcTpaTeruu
00y4eHHMs, BOCIIUTAHHS U Pa3BUTHS 00yUarOIIUXCsl CpeICTBAMU yuyeOHoro npeamera «Xumusp» g 10-11
KJJacCcOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHUenTyadbHble mnojoxeHus @PIOC COO o
B3aUMOOOYCIIOBIIEHHOCTH IIeJIel, CO/Aep)KaHus, pe3yabTaToB OOydeHHs M TpeOOBaHUH K YpPOBHIO
[IOJITOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pazoBaHHe, I[OJy4aeMOe BBITYCKHHKAaMHU 0011e00pa3oBaTeabHON OpraHu3aluy,
SBJIAETCS HEOTHEMIIEMOM YacThio X 00pa30BaHHOCTU. OHO CIYXKUT 3aBEPILIAIOLIMM 3TAllOM peanu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIOUEBBIX ILIEHHOCTEH, MPUCYLIUX LEIOCTHOM cUcTeMe
XMMHAYECKOTO 00pa3oBaHUS. DTH LEHHOCTH KacaroTCs IMO3HAHHMSA 3aKOHOB MPUPOABI, (POPMHUPOBAHUS
MHUPOBO33pEHHUS M OOLICH KyIbTyphl YEJIOBEKA, a TaKXKe HKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3JI0OPOBBIO M TpPHPOIHON cpene. Peammsyercs xumumdeckoe oOpa3oBaHHe OOy4aroOmMXCs Ha
YPOBHE CpeJHero oOuero o0pa3oBaHMs CPEJICTBAMM YYE€OHOro IpeaMera «XUMUs», COJepKaHUE U
IIOCTPOEHHUE KOTOPOTO OIpEAEeHbl B MPOrpaMMe MO XMUMHM C YY4ETOM CHELUM(PHUKU HAYKH XHUMUH, €€
3HA4YEHHUs B O3HAHUM MPUPOJIBl U B MaTEPUATIbHOMN JKU3HU OOLIECTBA, a TaKKe ¢ y4ETOM OOLIMX Lesel u
MPUHITUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro oO0mero oOpa3oBaHUS B
Poccuiickoit deneparumu.

XuMHSL KaK dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIPAeT OCOOyI0 pojib B COBPEMEHHOMN
LIUBWIN3ALUMK, B CO3JaHMM HOBOM 0a3bl MaTepuaiabHOM KyJabTypbl. OHa BHOCHT CBOM BKJIag B
(dbopMHpOBaHHE PAIOHAIFHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHUE IEIOCTHOTO NPEACTaBICHUS 00
OKpY’KalolleM MHUpPEe Kak O €IUHCTBE MPUPOJBI U UeJIOBeKa, KOTOpoe (OpMUPYETCs B XUMUU Ha OCHOBE
ITOHMMAHHUSI BEIIECTBEHHOT'O COCTaBa OKPY’KAIOLEro MUpa, OCO3HAHUS B3aHMMOCBSA3H MEXIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMU U BO3MO>KHBIMU 00JIACTSMH IPUMEHEHHUSL.

TecHO B3aUMOAEHUCTBYS C IPYTUMU €CTECTBEHHBIMU HayKaMU, XUMHUS CTaJla HEOThEMJIEMOM 4aCThIO
MHUPOBOU KYJIBTYpPbI, HEOOXOJMMBIM YCIIOBUEM YCHEIIHOTO TPYyJa U JKU3HU KaXXJOro 4wieHa oOliecTsa.
CoBpeMeHHass XMMMsI KaKk HayKa CO3MJaTelbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpasiieHa Ha
pelieHre rI00aIbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHSI YEJIOBEYECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
IIUILEBOM, IKOJIOTMUECKON O€30M1aCHOCTH U OXPaHbl 3JOPOBbS.

B cootBercTBHM ¢ OOMUMU TEISIMH W TIPUHIMIIAMA CPETHEr0 00Iero oOpa3oBaHUs COJCpIKAHUE
npeamera «Xumus» (10-11 knaccel, 6a30BbIi ypOBEHb H3YU€HUS) OPUEHTUPOBAHO MTPEUMYILIIECTBEHHO Ha
OOIIEKYNIBTYPHYIO TIOATOTOBKY OOYYarOIIUXCs, HEOOXOAUMYIO UM JJIsi BEIPAOOTKH MHUPOBO33PEHUYECKHUX
OPHEHTUPOB, YCHEIIHOTO BKJIIOUEHMSI B >KU3Hb COLIMYMA, MPOJODKEHHs] OOpa3oBaHMsS B Pa3IMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEIICTBEHHO C XUMHUEH.

CocrapnstomuMu  npeamera «XUMHsD» ABISIOTCS 0a30Bble Kypchl — «Opranudeckas XUMUS» U
«O0u1ast 1 HeopraHu4eckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpPKaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI
0a30BOil HayKU: cUCTeMa 3HAHUN 110 HEOPraHMYECKOW XUMHHM (C BKIIOUEHHEM 3HAHUN U3 OOIIeH XMMHUN)
U OpraHu4eckom xumuu. QPOpMHpOBaHME JAHHOW CHUCTEMBl 3HAaHWW @PU H3YYEHUH IIpeaMeTa
obecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCET0 MHOI00Opa3us BEIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOPUU XUMUHU.

CrpykTypa copepxkanusi KypcoB — «Opranuueckas xumus» 1 «OOm1ass 1 HeopraHudeckas XUMHsDY
copMHupoBaHa B MpoOrpaMMe IO XMMHHM HAa OCHOBE CHCTEMHOTO MOJX0Aa K HM3YyYCHHIO y4eOHOTO
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MaTepuaga U OOYyCIIOBJIIEHA MCTOPHUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUIl Ha OIpeaeaEHHBIX
TEOPETUYECKUX YpOBHSX. Tak, B Kypce OpraHMYeCKONM XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YpOBHE
KJIACCUYECKOW TEOPUHU CTPOEHHUSI OPTaHMYECKUX COCIUHEHUM, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX U
ANEKTPOHHBIX MPECTABICHUNH O CTpoeHUM BemecTB. CBeleHHs 00 U3ydaeMbIX B Kypce BeELIECTBax
JAIOTCSl B Pa3BUTUU — OT YIJIEBOAOPOJOB O CIOXKHBIX OMOJIOrMYECKH aKTUBHBIX COeAMHEHMH. B kypce
OpPTaHUYECKOM XUMHH TOJYYarT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs MEpPBOHAYAIIbHBIE TPEICTABICHUS O XUMUYECKOU CBSI3U, KIACCU(UKALMOHHBIX MPHU3HAKAX
BELIECTB, 3aBUCMMOCTU CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHUYECKOIN peaklnu.

[Ton HOBBIM yriIOM 3peHHUS B IpeaAMeTe «XHUMHs» 0a30BOr0 YPOBHS pacCMAaTpPUBACTCS U3YUEHHBIN Ha
YPOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHMSA TEOPETHUECKUI Marepual W (PaKTOIOTHYECKHE CBEICHHS O
BEIECTBAX W XMUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHMYecKas XUMUS
O0yJaromuMCsl TIPEIOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAUEHHE MEPUOJNYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJIOTHUECKUX TMO3UIMM, TIIyO)Ke TMOHITh MCTOPUYECKOE H3MEHEHHE
(GYHKITUH 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBICHSIONICH U TPOTHO3HPYIOTICH.

Enunas cuctema 3HaHUMN O BaKHEWIIMX BEIIECTBaX, MX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TaKXK€ O XUMHUYECKUX PEAKIHSIX, MUX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTCKAHUS
nonojHsiercsa B Kypcax 10 u 11 kimaccoB 35ieMeHTaMH COAEpKaHMsl, UMEIOIIMMU KYJIbTYPOJOTUUECKUI U
MPUKIIATHON XapakTep. OTH 3HAaHUSA CIIOCOOCTBYIOT TOHMMAHHUIO B3aWMOCBSI3M XUMHUHU C JIPYTHMH
HayKaMH, pACKpbIBAIOT €€ poJib B IO3HABAaTEIbHON W MPAKTUUYECKOM JAESITEIBHOCTU YEJIOBEKA,
CIIOCOOCTBYIOT BOCHHUTAHHUIO YBA)XKCHHS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUUM M MPAKTUIECCKUX
MPUJIOKEHUN XUMHH, TOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0yieMax, CBS3aHHBIX C XHWMHUEH, KPUTUYCCKH OCMBICIMBATH HH()OPMAIMIO W TPUMEHATh €€ IS
MONOJIHEHUSI 3HAHUM, pEICHUSI UHTEJUIEKTyallbHbIX U SKCIIEPUMEHTAIbHBIX UCCIEA0BATENIbCKUX 3a1a4. B
[EJIOM COJepXKaHue Y4eOHOro mpeamera «XWMHS» TAHHOTO YPOBHS H3YYEHHUS OPHUEHTHPOBAHO Ha
dbopMupoBaHHE y OOYYalOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI Ui MOHUMaHHs (PHuiIocOPCKUX HUieH,
TaKMX KaK: MaTepHUajbHOE €JUHCTBO HEOPraHMYECKOr0 M OPraHu4eckoro Mupa, oOyCIIOBIEHHOCThb
CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM, IT03HABAEMOCTb MPUPOJHBIX SIBJICHUN MyTEM HKCIIEPUMEHTA
U PEIICHUs] TMPOTUBOPEUUM MEXKTYy HOBBIMU (DAKTaMU M TEOPETUUYECKUMH MPEANOCHUIKAMH, OCO3HAHHE
pOJIM XMMHUHU B PEUICHHH SKOJOTMYECKHX MIpoOiieM, a Takke MpodiieM cOepeskeHUs IHEPreTHUECKHX
PECYPCOB, ChIpbs, CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTEpHAJIOB.

B muane pemienus 3agad BOCHHMTAHUA, PA3BUTHS U COIMAIM3ALMUA OOYYalOUIMXCA TMPUHSATHIC
IIPOrpaMMOl MO XMMHHM TOJIXOJbl K ONpPEJEICHUIO COJEp)KaHHWA M IOCTPOCHUS IpeaMeTa
npeaycMaTpuBaoT (GopMHpOBaHHE YHUBEPCAIBHBIX yYEOHBIX NEHCTBUHM, MMEIOIUX 0a30BOe 3HAYCHHE
IUISL pa3JIMYHBIX BHJIOB JESTEIBHOCTH: PELICHHUs MpoOieM, OMCKa, aHanu3a U 00paboTKu nH(pOpMaInH,
HEOOXOMUMBIX JJIi MPUOOPETEHUs ONbITa NPAKTHUYECKONM M HCCIEAOBATEIbCKON NeATeIbHOCTH,
3aHMMAOILEH Ba)KHOE MECTO B [TIO3HAHUU XUMUHU.

B mpakTtuke mpernonaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO o0Iiero oOpa3oBaHHs, Tak U Ha
YpOBHE CpeAHero ooiero odpa3oBaHus, NPU ONPEIEICHUM COJACPKATEIbHON XapaKTEpUCTHKU Lienei
M3y4YeHUs IpeIMeTa HalpaBJICHUEM [EPBOCTENEHHONM 3HAYMMOCTH TPAJULMOHHO MPU3HAETCA
(dbopMHpOBaHKE OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUIECKON
NEeSATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOOUYECKON TOUYKH
3peHus TaKOM MOAX0/1 K ONPEIEIICHUIO LIeel N3YUeHUsI IPEAMETa SBJISETCS BIIOJIHE OIIPaBJAaHHbIM.

CornacHO NaHHOM TOYKE 3pEHHUs TJIaBHBIMU IENSIMU HU3Y4YeHHs MpenMera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sABNISAIOTCA:

e dbopMHUpOBaHHE CHUCTEMbl XUMUYECKUX 3HAHUN KaK Ba)KHEWIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHATHUS, (DyHIaMEHTalIbHbIE 3aKOHBI U
TEOpUU XUMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W IMOHUMAaHHE CYINIHOCTH JIOCTYIHBIX 0000IIEeHUI
MHPOBO33PEHUYECKOr0 XapaKkTepa, O3HaKOMJIEHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS;



o ¢opMHpOBaHHE W pa3BUTHE MPEICTABICHWH O HAYYHBIX METOJaxX IO3HAHWS BEIIECTB WU
XMMHUYECKUX PEaKIni, HEOOXOIUMBIX JUIS IPUOOPETEHNUs] YMEHUI OPHEHTHPOBATHCS B MUPE BEILECTB U
XMUMHAYECKHX SIBICHUH, UMEIOIINX MECTO B IIPUPOJIC, B MPAKTHUECKON U TIOBCETHEBHON YKU3HM;

®  pa3BUTHE YMEHHH U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJNCHWEM M OOBSICHEHHEM
XMMHYECKOTO SKCIIEPHUMEHTA, COOTIOIEHUEM ITPaBUI 0€301MacHOT0 OOPAIICHHUS C BEIIECTBAMHU.

Hapsiny ¢ aTuM, comepxarenbHasi XapaKTepHCTHKA [IeIel 1 3a1ad U3y4eHUs IpeIMeTa B IporpaMme
M0 XUMHUH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHH C HOBBIMU IPHOPHUTETAMU B CHCTEME CPEITHETO
obiiero obpazoBanus. CeroJHs B MPenoAaBaHUU XMMUU B OOJbLIeH cTeNeHH OTAAETCS MpeaoUYTeHue
MPAKTUYECKOH KOMIIOHEHTE COJCpXaHHUS OOydeHHUs, OPHUEHTHPOBAHHOW Ha IOATOTOBKY BBIITYCKHUKA
001e00pa3oBaTeIbHON  OpraHM3aliK, BJIAJCIOIIET0 HE HA0OpPOM 3HAaHMH, a (YHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH aKTHBHOTO IOJIyYeHHs 3HAHWN M NPUMEHEHHS UX B
peaNbHOM )KU3HU JUIS PEIICHHUS MPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 3THM NpH U3yYSHHUH TpEIMETa «XUMUS» TOMUHUPYIOIIEe 3HAYCHHE MPHOOPETAIOT TaKKe
LeNU U 33/1a4H, KaK:

ajanTanus OOYyYaloIMXCs K YCIOBHUAM JMHAMHYHO pa3BUBAIOLICTOCS MHpa, (OPMHPOBAHUE
UHTEIUICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K  €aMoOOpa3oBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY MPHUHSATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX )KU3HEHHBIX CHUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMU M UX IPUMEHEHUEM;

dopmupoBaHre y OOYYarOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIMI), HMMEIOLINX
YHUBEpCAIbHOE 3HAUCHHE /ISl PA3IMYHBIX BHJIOB JAEATEIBLHOCTU: PEIICHUS MPOOJeM, ITOUCKa, aHalk3a 1
00paboTku MH(pOpMaNNK, HEOOXOAMMBIX Ul MPHUOOPETEHHS OIBITA NESITENIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B IMO3HAHWW XUMHH, a TAKKe ISl OLEHKHA C MO3MIMK 3KOJIOTHYECKOH Oe301macHOCTH
XapaKTepa BIUSHUS BEIIECTB M XMMUYECKUX IPOLIECCOB HA OPTaHU3M YeJIOBEKa M IPUPOIHYIO CPEeNy;

pa3sBUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOPETAaTh HOBBIC 3HAHHS 110 XUMHH B COOTBETCTBHH C
KU3HEHHBIMH TTOTPEOHOCTSMH, UCTIOIH30BATH COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHU IS TIOUCKA
U aHaJIM3a Y4eOHOW U HayYHO-TIOMYJISIPHON HH()OPMALIUN XMMUYECKOTO CO/ICPKAHNUS;

dbopMHupoBaHHE H PA3BUTHE Y OOYYAIONUXCS AacCOIMATUBHOTO M JIOTMYECKOTO MBIIIICHHS,
HaOJII0IaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH, IIPU
TUTAHUPOBAHHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHUE y OOydarommxcs yOeKJEHHOCTH B TyMaHHCTHYECKOW HANpPaBICHHOCTH XUMHH, €€
BaXHOH POJIM B pEIICHUH TIO00ATBHBIX MPOOJIEM palMOHAIBLHOTO MPHPOJIONIOIB30BAHMS, MOTIOTHEHUS
JHEPreTUYEeCKUX PECypCcOB U COXPAaHEHHs INPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJMMOCTH
0epe’KHOTO OTHOLICHHS K MPUPOAE U CBOEMY 3I0POBBIO, a TaKKe MPUOOPETEHHSI OTBITa UCTIONB30BAHUS
MOJTYYEHHBIX 3HAHUW IJIS MPUHATHS TPaMOTHBIX PEUICHUI B CUTYallMAX, CBA3aHHBIX C XUMHYECKHMHU
SIBIICHHUSIMU.

B yuyeOHOM mutane cpemnero obmiero oOpasoBaHus NpeaAMET «XHUMUS» 0a30BOr0 YPOBHS BXOIUT B
COCTaB MpenMeTHOM obnacTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI.

OOwiee yKcao 4acoB, OTBEIEHHBIX Ul U3y4EHHs XUMHM, Ha 0a30BOM YPOBHE CpPEIHEro oO0Ilero
oOpasoBanusi, coctaBisieT 68 gacos: B 10 kmacce — 34 gaca (1 gac B Hezmenio), B 11 ximacce — 34 gaca (1
4ac B HEJEIIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameTr opraHnyeckoid XUMHU: €€ BO3ZHMKHOBEHHUE, Pa3BUTHE M 3HAUYCHHE B IOJYYEHHUHU HOBBIX
BEILIECTB M MAaTEpHANIOB. Teopus CTpOeHUsl OpraHndeckux coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE
nosiokeHuss. CTpyKTypHble (OpMYIJIBI OpPraHUYECKHX BeliecTB. ['omonorusi, mzomepus. XUMHUECKas
CBS3b B OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnennie o KkiaccupuKalUMu OpPraHUYecKUX BemlecTB. HoMeHkmatypa oOpraHudyeckux
COEIMHEHUI (CUCTeMaTHuecKas) W TpUBHUAJIbHBIE HA3BAHMSI BAXKHEHIIMX INPEICTaBUTENEH KJIaccoB
OpraHUYECKUX BELIECTB.

DKcrnepuMeHTalIbHbIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJIEHHE C 00pa3laMu
OpraHMYEeCKUX BEUIECTB U MaT€pUaaMU Ha X OCHOBE, MOJIETMPOBAHUE MOJIEKYJI OPTaHUYECKUX BELIECTB,
HaOJIOICHNE W OMHCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO0 OPraHWMYECKHX BEUIECTB MPHU
HarpeBaHuu (MIaBjaeHue, 0OyTIUBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psl. MeTaH U 3TaH — NpOCTeMIIe NpeCTaBUTENN
aJIKaHOB: (pM3MUYECKHEe W XMMHYECKHE CBOWCTBA (PEaKIMU 3aMEIICHHS M TOPEHHUs), HAXOXKICHHE B
MIPUPO/JIE, IOJYYEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psiA. OTWIEH M NPONWIEH — IpOCTEHIIne
MPEJICTABUTENIM  QlIKEHOB: (HU3MYECKMEe U XHMHUYECKHE CBOWCTBAa (peakiuu THIPUPOBAHUS,
raJIor€HUPOBAHUS, THIPaTallUH, OKUCIICHUS U MOJIMMEPHU3ALIUHN), TOTYy4EHHE U IPUMEHEHHE.

Ankamuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIME XUMUYECKUE CBOMCTBa
(peakuus nonuMepusanun). [lomyuyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEGHHOCTH CTPOEHHS, TOMOJOTHMYECKHH psA. AUETHIEH — MNPOCTEHIIHiA
[IPE/ICTaBUTENb AJIKUHOB: COCTaB, CTpOeHue, (U3MYeCKUue M XHUMHUYECKHE CBOICTBa (peakuuu
THIPUPOBAHUS, TaJIOTCHUPOBAHUS, TUAPATAIIUH, TOPEHUS), TOJTyUeHHE U IIPUMEHEHHE.

Apenbl. benzom: cocraB, cTpoeHue, (UIMYECKHE U XHUMHYECKHE CBOHCTBAa (peaKiuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), OJTyYEHUE U pUMEHEeHHe. Tonyon: cocmas, cmpoenue, (husuieckue u
Xumuyeckue ceoucmea (peakyuu 2ai02eHUpo8aHus U HUMPOBAHUs), NOTYYeHUe U NnpumeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHUecKas CBsA3b MEXKIY YIJIEBOAOPOAAMH, NMPUHAICKAIIUMA K PA3TUYHBIM
KJIacCaM.

[Tpupoanbie UCTOYHUKH YTIeBO10poaA0B. [Ipupoanblil ra3 u nonytHeie HeTsHBIE Ta3el. HedTh u e
npoucxoxacaue. CrocoOsl mepepadoTKu HeTU: Teperonka, KPeKUHT (TePMUICCKUH, KaTaTUTHISCKUN),
nuponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIi
YroJib ¥ MPOJYKTHI €r0 epepadoTKH.

DKcrepuMeHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPAILLEHUI: 03HAKOMJIEHHE C 00pa3laMu
IIacTMacc, KaydyKoB H pe3uHbl, Kowiekimu «Hedptb» u  «YTomb», MOAETMpPOBAaHHE MOJIEKYI
YIJEBOJIOPO/IOB U TaIOT€HONPOU3BOAHBIX, MIPOBEICHUE IPAKTHYECKON pabOThI: MOTyYEHUE ITUJICHA U
W3yYEHHUE E€r0 CBOMCTB.

PacuérHbie 3agaun.

Bbrunciienuss Mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOTHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OIAHOTO M3 HCXOIHBIX
BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamme oprannyeckue coelMHeHUs

[IpenensHbIe OMHOATOMHBIE CIUPTHL. METAHON W ATAHOIN: CTpPOCHHE, GU3NYECKHE U XMMHUYECKHE
CBOMCTBAa (peaklUMU C AaKTUBHBIMH MeETallJIaMH, TaJOre€HOBOJOPOJaMHU, TOpEHHE), MPUMEHEHHE.
BonopoaHbie cB3u MeXy MOJIEKYJIaMu cIUpToB. JleiicTBrEe MeTaHoJIa U 3TaHOJIa HA OPTaHK3M YellOBeKa.
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MHoroaToMHble CHUPTHL. ODTHICHIJIMKOIb U TIHULEPUH: CTPOCHHE, (PU3MYECKHEe M XMMUYECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO WIEIIOYHBIMM MeETaJlJIJaMHM, KadyeCTBEHHAsl pEaKlUsi Ha MHOIOaTOMHBIE
cnupThl). JlecTBUE HAa OpraHu3M uesioBeka. [IpuMenenue rimuepuHa U STUICHIJIUKOIIS.

@deHoM: CTpPOCHHWE MOJEKYIbl, (U3NYECKHE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue peHona.

Anpaerunipl U kemowuwvl. DopMalbIETU]l, aUETAIbJIEIUJ: CTPOCHUE, (PU3UUYECKHE U XUMHUYECKHE
CBOMCTBA (peaKLUU OKMCICHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKLINN), TOJTYUECHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasi KMCJIOTBI: CTPOCHHUE,
¢du3nyeckue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, 0OLIME s Kilacca KUCIIOT, Peakluus dTepuuKanium),
nojiyueHne u npuMeHeHue. CTeapuHOBasi M OJIEMHOBAs KHUCJIOThl KaK TPEJCTABUTENN BBICIIUX
KapOOHOBBIX KUCIJIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxable YQUPBI KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MApONM3 CIOXKHBIX 3HUpOB. JKHUPHL
I'unponus xupos. [Ipumenenue xxupos. buonornueckas posb )KUPOB.

VYrneBonpl: coctaB, Kiaccu(ukanus yrieBoloB (MOHO-, TU- W ToaMcaxapuiabl). [nmoko3za —
IPOCTEHIINI MOHOCAaxapua: OCOOEHHOCTH CTPOEHHsI MOJIEKYJIbl, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(B3ammopeiicteue ¢ ruapokcugoM menu(ll), okmcienme amMMumadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHUE TJIIOKO3bl), HAXOXKICHHWE B NPUPOJE, NPUMEHEHHEe, OMOoJoruyeckas poJib.
®dorocunTte3. PpyKTO3a KaK U30MEp TITHOKO3bI.

Kpaxman wu wnemwmonosa Kak HOpupoaHble noaumepbl. CTpoeHue Kpaxmajga U LEJUIIOJIO3BI.
du3nyeckre U XMMUYECKHE CBOMCTBA Kpaxmaia (I'MIpojIu3, KaUeCTBEHHAs PeaKus C HOJ0M).

DKcIepUMEHTAIbHbIE METObl U3YUYEHHUS BELIECTB M UX MPEBpAIIEHUI: IpoBeieHNe, Ha0I01eHue U
ONHMCAaHUE JIEMOHCTPAL[MOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAuE€CTBEHHBIE DPEAKIMH OJHOATOMHBIX
cnupTOB (OKMCIeHHE 3TaHoaa okcuaoM Menu(Il)), MHOroaToMHBIX CIUPTOB (B3aMMOJIEHCTBHE INIULIEpUHA
¢ runpokcuom wmenu(ll)), anpnernyoB (OKHCIIEHME aMMHA4YHbIM pacTBOpoM okcuja cepedpa(l) u
rugpokcuiom Meau(Il), B3ammoneiicTBue Kpaxmajga € HMOAOM), NPOBEICHHUE INPAKTHUECKOW PpabOThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

PacuérHbie 3agaun.

Bbrunciienuss Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLMU IO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO U3 HCXOAHBIX
BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozepKalue OpraHnyeCKue COSAMHEHMS.

AMUHOKHCIOTBl Kak aMdoTepHble opraHudyeckue coequHeHus. dusnueckue U XUMHYECKHE
CBOMCTBA aMUHOKHCJIOT (Ha MpuMepe MMuuHa). buongornueckoe 3HaueHne aMUuHOKHUCIOT. [lenTuabl.

benku xak npupoaHble BBICOKOMOJEKYJspHbIE coequHeHus. [lepBuuHas, BTOpUYHAsE U TPETUUHAS
CTpYKTypa OenkoB. XMMUYECKHE CBOMCTBA OEJIKOB: I'MJIPOJIN3, A€HATYpalLllsl, KAYECTBEHHbIE peaKui Ha
OemnKu.

OKcIepUMEHTAIbHbIE METOJIbl M3YYEHHUsS BEIECTB U UX IPEBpallleHHi: HaOII0JeHUe U ONHMCAaHue
JIeMOHCTPAIIMOHHBIX OIBITOB: IeHATypaIus OEIKOB P HArpeBaHUH, IBETHBIC PEAKIIUH OCIIKOB.

BbicokomosekyIsipHbIe COeIHHEHUS

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3B€HO, CTENEHb I[OJIMMEPU3alUH, CPEeIHAsd MOJEeKyIspHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — [TOJIMMEPU3ALUs U ITOJIMKOHICHCALIMSL.

DKcIepUMEHTAIbHbIE METObl U3YUEHHUS BELIECTB M UX NMPEBPALICHU: 03HAKOMJICHHE ¢ 00pa3liaMu
IIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KAy4yKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanuss MexnpeaIMEeTHBIX CBA3€d Ipu U3ydeHHH opraHudecko xumuu B 10 Kiacce
OCYLLECTBIISICTCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHUH,
SIBJIFOILMXCS] CHCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA.

OO1u11e ecTeCTBEHHO-HAYUHBIE [TOHSTHUSA: SIBICHUE, HAYYHBIN (aKT, TUI0Te3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KIacCU(pUKAIS, IEPUOINIHOCTD, HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT, MOJICITUPOBAHHE.
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®dusnka: MaTepus, DHEPIus, Macca, aTroM, OJJIEKTPOH, MOJEKyJa, 3HEPreTHYECKUil YpPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperarHoe COCTOSHHE BEIIECTBa, (U3UYECKUE BEIMYMHBI W CIHMHULBI HX
HU3MEPCHUSI.

Buonorus: knerka, opranusm, buocdepa, 0OMEH BEIIECTB B OpraHn3Me, (POTOCHHTE3, OMOIOTHIECKU
aKTUBHBIE BellecTBa (OeNKH, YyrieBOAbI, JKUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonOrMs: NHINEBbIE TPOAYKTH, OCHOBBI PALMOHAIBHOTO IUTAHHS, MOIOIIME CPEACTBA,
JICKApCTBEHHBIE M KOCMETHYECKHE Ipernaparbl, MaTepHajibl W3 HCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBbI XMMHH

XUMUYECKUH 3IeMEHT. ATOM. SApo aToma, M30TOMbI. DNEKTpOHHas 000JI04Ka. DHEpreTH4ecKue
YPOBHH, TIOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d- smemeHThl. OCOOEHHOCTH pacmpeneneHus
ANIEKTPOHOB IO OpOUTaIsiM B aroMax »dJEMEHTOB IMEPBBIX UETHIPEX MEPUOJOB. DIIEKTPOHHAS
KOH(Urypalus aToMoOB.

[Iepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux anemeHtos . M. Menneneesa.
Cas13p nepuonyeckoro 3akoHa u Ilepuoanueckoit cucremsl xumuueckux anementoB [[. . Menneneesa
C COBPEMEHHOW TEOpUEH CTPOECHHS ATOMOB. 3aKOHOMEPHOCTHM M3MEHEHHsSI CBOWCTB XHUMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX W CIOXKHBIX BEIIECTB O TpyHIaM M HepuojaM. 3HaueHue
MIEPUOIMYECKOr0 3aKOHA B PA3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKasl CBA3b. BUabl XuMU4ecKol CBA3M (KOBaJEHTHAas HENOJSpHAs U
MOJIApHAsi, HMOHHAs, MeTaluindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJCHTHOHW XHMHUYECKOH CBS3H
(oOMEHHBI M JTOHOPHO-aKUENTOPHBIN). BomoponHas cBsizb. BaneHTHOCTh. DIEKTPOOTPHUIATEIBHOCTb.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MONIEKyJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA.
THunbl KPUCTAITMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonsiTe 0 nucnepcHBIX cucTeMax. MICTUHHBIE U KOJIIOMIHBIE pacTBOPBI. MaccoBas A0 BElecTBa
B pacTBOpE.

Knaccupukauus Heopranmdyeckux coeauHeHuil. HomeHknaTypa HEOPraHMYECKHX BELIECTB.
['eneTnyeckast CBS3b HEOPraHUYECKUX BEIIECTB, IPUHAICKALUX K PA3TUYHBIM KJIACCaAM.

Xumudeckasi peakuus. Kiiaccuukanus XMUMAYECKHX peakii B HEOPTaHUYECKOW W OPTaHUYeCKOM
XUMHUHU. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALLCHUS] SHEPIUU MpH
XUMHYECKHUX PEAKIUAIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3inuHbIX (akTopoB. OOpaTHMbIe peakiuu. XUMUYECKOe
paBHOBecue. DaKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMUYECKOro paBHoBecHs. [Ipunumn Jle [arenbe.

OnexTponutuueckas auccoruanus. CuibHble U cialble 31ekTponuThl. Cpea BOJHBIX PacTBOPOB
BEILECTB: KUCJasi, HEUTPAJIbHAs, IEI0YHAas.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKClepUMEHTAJIbHBIE METO/bl WM3Y4YEHMsI BELIECTB M HUX MPEBPALICHUI: JE€MOHCTpalus TalJuil
«Ilepuoguyeckas cucrema xumuueckux osnemeHtoB JI. WM. MenneneeBa», wusyueHue mMouenen
KPUCTAJUTMIECKUX PEHIETOK, HAONIOEHNE W ONMCAHWE JEMOHCTPALMOHHBIX W J1a0OPATOPHBIX OIBITOB
(pasznmokeHue TeEpoOKCcHUIa BOJOPOAAa B MPUCYTCTBUU KaTajau3aTopa, OIpeAesieHHE CPEeAbl PacTBOPOB
BEUIECTB C IIOMOULIbI0 YHUBEPCAJIBHOTO MHJMKATOPA, pPEaKUMM HOHHOIO OOMEHa), NpPOBEICHHE
MIPaKTUIECKON paboThl «BrnusHue pa3nuyHbIX (GaKTOPOB HA CKOPOCTh XMMHUECKON peakiinmy.

Pacuérnsble 3anaum.

Pacuérel o ypaBHEHUsIM XUMHUYECKUX PEAKLUNA, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI, PACUETHI
C UCIIOJIb30BAHUEM ITOHATHUS «MACCOBAas JOJIs BEILIECTBAY.
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Heopranuueckasi xumms

Hewmeramnsl. Ilonoxenne nemeramwioB B [lepuoandeckoil cucreme XuMHYeckux snemeHToB Jl. M.
MenzaeneeBa U OCOOEGHHOCTU cTpoeHHs aromoB. Dusnueckue CBOWCTBA HEMETALIOB. AJIOTPONHUS
HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa u yriepoaa).

XUMHUYECKUE CBOWCTBA BaXHEHIIMX HEMETANIOB (TaJIOr€HOB, Cephl, a3oTa, (ocdopa, yriepoaa u
KpEMHHUS) U UX COEAMHEHUH (OKCHI0B, KUCIOPOACOAEPKAIIMX KUCIIOT, BOJIOPOJAHBIX COEIMHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETANIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxkenne meramwioB B Ilepuogudeckoil cucreme xumuyeckux snemeHtoB . .
MenpeneeBa. OcoOEHHOCTH CTPOCHUS INIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. Obmue (usndeckue
cBoiicTBa MeTaiu1oB. CIutaBbl METAJJIOB. DJIEKTPOXUMHUYECKUH Psii HAIPSHKEHUH METaJIJIOB.

XHUMHYECKHUE CBOMCTBA BAXKHEHUIITUX METAIIOB (HATPHM, KaTUi, KaabllUi, MarHUi, aJFOMAHUAM, [IUHK,
XpOM, KeJIe30, MEJIb) U UX COSAUHEHUN.

Ob61ue cnocoObl moaydeHus MeTauioB. [IpuMenenue MeTamioB B OBbITY U TEXHHUKE.

OKCcrepuMEHTAJIbHbIE METOJbl M3yY€HHUs BELIECTB M MX IPEBpallleHUd: H3ydeHHE KOJUIEKLIUU
«Metannsl ¥ CIUIaBbl», 00pa3l0OB HEMETAIJIOB, PEHICHHE SKCIEPUMEHTANbHBIX 3a7ad, HaOIIOJCHHUE U
OIMCaHMEe JIEMOHCTPAIIMOHHBIX M JITAOOPAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMu KUCIIOT U LIEN0YeH, KaueCTBEHHbIC PEAKIIMK Ha KATHOHBI METAIIIOB).

Pacuérnble 3anaum.

Pacuétbl macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHMYECTBY BEIECTBA, Macce WM
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PacUEThl Macchl (00BEMaA, KOJIMYECTBA BEIICCTBA)
MIPOJYKTOB PEAKIIMH, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponb xuMuu B oGecrieueHun SKOJIOTHUECKOM, JHEPTeTUYECKON 1 MUIIEBON 0€30MacHOCTH, Pa3BUTHH
MeauuHbl. [IoHATHE 0 HAyYHBIX METOJaX MMO3HAHUS BEIIECTB U XMMHUYECKUX PEaKLIUM.

[IpencraBnenuss 00 0OMUX HAYYHBIX NPUHLIUINAX MOPOMBIIUIICHHOTO TOJYYEHUS Ba)KHEUIINX
BEILIECTB.

UYenoBek B MHpe BEUIECTB W  MaTepUANIOB: Ba)XHEWIIME CTPOUTENIbHBIE  MaTepHUalbl,
KOHCTPYKLIMOHHBIE =~ MaTe€pHalibl, KpacKu, CTEKJIO, KepaMHuKa, MaTepuajibl JUisl AJIEKTPOHHKH,
HaHOMAaTepHallbl, OpPraHU4YEeCKHe U MUHEPaJIbHbIE yI0OpEHUS.

XvMHS M 3/10pOBbE UEJIOBEKa: IMpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX IIperaparoB, MpaBuia
0€30MMacHOTO UCIOIb30BaHU MPENapaToB OBITOBOM XUMUU B TTOBCETHEBHOM JKU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MexnpeaMeTHBIX CBA3€H MpH U3ydeHUHU o0IIel u Heopranndeckoil xumuu B 11 xiacce
OCYILIECTBIISIETCSl YEpEe3 MCIOJB30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX HOHSTHUN, TaK U IMOHITHMH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OOm1re ecTecCTBEHHO-HAYYHBIC TIOHATHS: HAY4YHbIH (hakT, TUIMOTe3a, 3aKOH, TEOPHs, aHAIHU3, CHHTE3,
KiaccuuKanus, NIepuoANYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusuka: Marepusi, SHEprus, macca, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOI,
PaMOaKTUBHOCTH, MOJIEKYJIa, SHEPreTUUECKHI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHUE
BELIECTBA, (PU3NUECKUE BETUUUHBI U €IUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMHUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpacdus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHosorus: XUMHUYECKas MPOMBILUIEHHOCTb, METAJUIypIrusi, IPOU3BOJACTBO CTPOUTEIIBHBIX
MaTEepUajoB, CEIbCKOXO3WCTBEHHOE IMPOU3BOJICTBO, MUIIEBAs MPOMBIIUIEHHOCTD, (hapMaleBTHYECKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHMYECKHX IpEenapaToB, MPOU3BOACTBO KOHCTPYKLHOHHBIX
MaTrepuaioB, 3JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBLI 110 XMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYAIOUIUMUCS MPOrpaMm
cpemHero oOmero o0pa3oBaHUs (JUYHOCTHBIM, METAaNpPEeIMETHBIM ¥ TpeaMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOHM MMl pa3pabOTKH IJIAHHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTpaMM CpPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-/IEATEIIbHOCTHBINA MTOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-AESITETLHOCTHBIM MOAXOJO0M B CTPYKTYpE JMUYHOCTHBIX PE3YyJIbTaTOB
OCBOGHUSI TIpeaMeTa «XUMHUs» Ha YPOBHE CpPETHErO OOMIeT0 OO0pa30BaHUS BBIICICHBI CIICIYIOIIHNEC
COCTaBJISIOLIHE:

OCO3HaHHWE OOYYAIOMUMHUCS POCCHUHCKON TpaXTAaHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIILBHOCTH U CaMOOIIPEIEICHHIO;

HaJIMYMe MOTHUBAIUU K O0OYYCHHUIO;

[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUI JTUYHOCTH HAa OCHOBE KJIIOYEBBIX 1IEHHOCTEH
1 UCTOPUYCCKHX TPAIUINI 0a30BOM HAYKH XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTh 0OYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH AESITENLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMHU, MIPUCYIIUMH 1IEJIOCTHON CUCTEME XHUMHUUYECKOTO 00pa30oBaHus;

HaJIM4YMe TMPABOCO3HAHMS SKOJOTHYECKON KyIbTypbl M CHOCOOHOCTH CTaBUTh IEIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JluuHOCTHBIE pe3ynbTaThl OCBOCHHS MIpeaMeTa «XHUMHsD OCTUTAlOTCS B €IUHCTBE y4eOHOU H
BOCITUTATEIBLHON JIEATETLHOCTH B COOTBETCTBUU C T'yMaHUCTUYECKUMHM, COLIMOKYJIbTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH M HJeallaMd POCCHICKOTO TPa)JaHCKOro oOOIIecTBa, MPHUHITHIMU B
oOmiecTBE HOpPMAMH W TPAaBWJIAMH TOBEJICHHUS, CIOCOOCTBYIONIIUMH TIPOIECCaM CaMOTIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TIMYHOCTU O0YYaIOIINXCS.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHS TPEaMETa «XHUMHS» OTPAXKAIT CHOPMHUPOBAHHOCTH OITBITA
MO3HABATEILHON U MPAKTHUYECKOM JEATeTbHOCTH O0YYaIOIIUXCs MO pealln3aliy MPUHSATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HaHUS O0YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 0053aHHOCTEHN, YBAKEHUS K 3aKOHY U
MIPABOTIOPSIIIKY;

MPEACTABJICHUS O COIMATIBLHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JAEATEIbHOCTU MPU CO3/IaHUU YUE€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MIO3HABATEIBHBIX 33124, BBITOJIHCHUN XHMHUYECKUX SKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY W apryMEHThl OPYTHX MpU
aHaJIM3e Pa3ITMYHbBIX BUJOB YICOHOU JIEATEIIPHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICJMIO OTE€UECTBEHHOU XUMUU;

YBOXEHUSI K TPOIECCY TBOPYECTBA B OONACTU TEOPUM M MPAKTHUECKOTO MPUMEHEHHS XHUMHH,
OCO3HAHHUsI TOTO, YTO JOCTMIKCHUS HAyKH €CTh PE3yJbTaT IJIUTEIbHBIX HAOJFOJCHUN, KPOIOTIMBBIX
AKCIIEPUMEHTAIBLHBIX TTOUCKOB, TTOCTOSIHHOTO TPYAa YYE€HBIX U TPAKTHKOB;

WHTEpeca W IMO3HABATCIIBHBIX MOTHBOB B TIOJYYCHHH W TIOCICIYIOIIEM aHaiIu3e WH(DOpMAIHH O
MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CHTYal[MH, CBS3aHHBIE C XUMHYCCKHUMH SBICHHSIMH, W TPHHUMATH
OCO3HaHHBIE PEIICHUs, OPUESHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATH CBOE MOBEJCHHUE M MOCTYIIKH CBOMX TOBAPUILEH C IMO3UIIMN HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCTIEACTBUI ITUX MOCTYIKOB;

4) dopmupoBanus KyJbTYPbl 310POBbS:



MOHUMAaHHUS [IEHHOCTEH 30POBOr0 U 6Ee30MacHOro 00pasa XKU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3UYECKOMY M IICUXHYECKOMY 3/I0POBEIO;

coOroieHus TIpaBuil Oe30macHOro oOpallleHus C BeUlecTBaMH B OBITY, MOBCETHEBHOM KHU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHUS IIEHHOCTH MPaBUJ WHIAMBUAYAIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO TMOBEICHHUS B
CUTYyalHUsIX, YTPOKAOIIMX 3[10POBBIO U )KU3HU JIOJIEH;

OCO3HAHUs TOCTEACTBUIA U HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsl, HAPKOTUKOB,
KypEHHUs);

5) TPy10BOr0 BOCIIUTAHMSA:

KOMMYHHKATUBHOW KOMIICTCHTHOCTH B Y4€OHO-HCCIICIOBATEIIBCKOW JEATCILHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOM U APYTUX BUJIAX ACSITEIbHOCTH;

YCTAHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKHUX 3a]a4 COI[MATbHOM HANPaBICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYEHHUIO MpOQeccCHuil pa3jIudyHoOro poja, B TOM YKCIIE Ha OCHOBE
MIPUMEHEHHUS IPEIMETHBIX 3HAaHUHM 110 XUMUU;

YBAXKEHUA K TPYAY, JIOIAM TPyAa U PE3YIbTAaTaM TPYJAOBOW IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIbHONH TPaeKTOpUU o0Opa3oBaHus, Oynylei
npodeccun W peanu3alid COOCTBEHHBIX J>KM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 7K0JI0rMYeCKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11€TIECO00PA3HOT0 OTHOLICHHS K MPUPOE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA
3emie;

MMOHUMAaHHUS TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOIIeM, BIUSHHS SKOHOMHUECKUX MPOIECCOB
Ha COCTOSIHUE IPUPOJIHON U COLMAIIBHOMN CPEIbI;

OCO3HaHUSI HEOOXOIWMOCTH WCIIOJIb30BAHUS JOCTIKEHUN XUMHUU [UIsl PEHICHHS BOIIPOCOB
PaLMOHAIIBHOTO MPUPOAONIOIB30BAHUS;

AKTUBHOTO HEINpPUATUSA JIEUCTBUH, NPUHOCSIIMX BpEI OKpPYKAKOUIEH MNPUPOJHON cpene, YMEHHs
MPOTHO3MPOBATh HEOJIATONMPHUATHBIE ASKOJOTHUYECKUE ITOCICACTBUS MPEANPUHUMACMBIX JICUCTBHIA H
MpeA0TBpalaTh UX;

HAJIMYUST PA3BUTOTO 3KOJIOTMYECKOrO MBILIIJIEHHUS, YKOJOTHUYECKON KYJIBTYPhI, ONbITA AEATEIbHOCTH
9KOJIOTUYECKOM  HANpaBJICHHOCTH, yMEHHUS  PYKOBOJCTBOBAaTbCS MMM B  IIO3HABaTEJIbHOM,
KOMMYHHKATUBHOM M COITMAIBHON TPAKTHKE, CIIOCOOHOCTH W YMCHHS AaKTUBHO IPOTHBOCTOSITH
UJIC0JIOTHH XeMo(hoOouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOM MPAKTHUKHY;

MOHUMAaHUS CIICUU(PUKU XUMHH KaK HAyKH, OCO3HAHMS €€ posid B (POPMUPOBAHUU PAIMOHATILHOTO
HAyYHOTO MBIIIICHUS, CO3/IaHUU IIEJIOCTHOTO TPEACTABICHUS 00 OKpPYKAIOIIEeM MHUPE KaK O €IMHCTBE
MPUPOABI U YEJIOBEKa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH MPOOIeM COXpaHECHHS
MPUPOAHOTO PAaBHOBECHS,

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJIs COBPEMEHHON IUBWIM3AIMU: B €&
TYMaHHCTUYECKOH HAaNpaBJICHHOCTH M BaXHOW POJIM B CO3/JaHWUU HOBOW 0a3bl MaTEPUAIBHON KYJIBTYpPHI,
pelleHrr TIO00aNbHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHUSL YEIIOBEYECTBA — CHIPHEBOM, YHEPreTHUECKOH,
MUIICBOW M 3KOJIOTUIECKONM 0€301acHOCTH, B Pa3BUTHH MEIUIIUHBI, OOSCIICUCHUN YCIIOBUH YCIICITHOTO
TpyJa U 9KOJOTHYeCKH KOM(OPTHOM JKU3HH KaKIOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: NMOHUMaHUs CYIIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BaTh MOJydyaeMble 3HAHUS JUIS aHAW3a U OOBSICHEHUS
SIBJICHUH OKPYKAIOIIEr0 MHpPa U MPOUCXOASNIMX B HEM HM3MEHEHHM, YMEHHUS JieJaTh 00OCHOBAaHHBIE
3aKJIIOUYEHHUs] Ha OCHOBE HAy4yHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LEJIbIO MOJYUYEHHUS JOCTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSATENBHO HCIOJIb30BATh XUMHUECKHE 3HAHUSA JUIsl pelleHus mpolieM B
peabHBIX KU3HEHHBIX CHUTYallUsX;

MHTEpeca K MO3HAHUIO U MCCIIEJ0BATENIbCKOM 1€ TEIbHOCTH;

TFOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY 00pa3oBaHUIO M CaMOOOpPa30BaHHIO, K aKTUBHOMY
MOJIy4EHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBUHM C )KU3HEHHBIMU MOTPEOHOCTIIMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3InYHbIX cepax MpodhecCHOHATEHON AEATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ysIbTaThl OCBOCHHUS YYeOHOro mnpeamera «XUMUs» Ha YPOBHE CPEIHEro
o0m1ero 00pa3oBaHUs BKIIFOYAOT:

3HaYMMble  JUIS  (OPMHUPOBaHUS ~ MHPOBO33PEHHSI  OOYYAIOUIMXCS  MEKIMCIUIUIMHAPHBIC
(MexmnpenMeTHble) OOLIeHAY4YHbIE MOHATHUS, OTPaKAOLIUE ILEOCTHOCTh HAyYHOH KapTUHBI MHUpa H
crnienu(UKy METOJIOB MO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, JHEPTHs,
SIBJICHHE, TIPOLIECC, CUCTEeMa, HAy4YHBIM (DaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UCClieIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpYyTHeE);

YHHBEpCaJbHbIE y4eOHbIe JeicTBHA (IIO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obecrieunBaromue (GopMupoBaHue (YHKIIMOHATBHOH TI'PaMOTHOCTH M COIMAJIBHOW KOMIICTCHIIUU
o0yJarommxcs;

CIIOCOOHOCTh 00YYAIOIIMXCSI UCTIOB30BaTh OCBOSHHBIE MEXKTUCIIMILTHHAPHBIC, MHPOBO33PEHUCCKUE
3HaHUS U YHUBEPCAJIbHBIC yUeOHbIC ICUCTBHUS B ITO3HABATEIILHON U COLIMAIBHON MPAKTHKE.

MertanpeqMeTHbIe  pe3yabTaTbhl  OTPaXAlT  OBJIAJCHHE  YHHBEPCAJIbHBIMH  y4COHBIMHU
IMO3HAaBaTCJIbHBIMHA, KOMMYHUKATHUBHBIMU U PETYJIATUBHBIMUA HeﬁCTBHHMH.

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSTENILHO (POPMYJTUPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIpPCACIIATh LEIN ACATCIBbHOCTHU, 3aaBasd MapaMCTPbl U KPUTCPUHU HUX OOCTHIKCHHS, COOTHOCHUTH
Pe3yIIbTAThI JCSTEIBHOCTH C TIOCTABICHHBIMHE LIEIISIMU;

HCIIOJIL30BAaTh NIpU OCBOCHUU 3HAHUU HpI/IéMI)I JIOTUYCCKOI'0O MBINIJICHHA — BBIACIIATL XaAPAKTCPHBIC
MPU3HAKH TIOHSATHI W yCTaHABJIMBATh MX B3aMMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIINE IMOHSATHS IS
OOBSICHEHUS OT/ICIBHBIX (PAaKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHHS M KPUTEPHH JUI KJIaCCU(UKAIIMK BEIICCTB M XUMHUYECKHX PEaKIIHIA;

YCTaHaBJIMBATb NPUYINHHO-CICACTBCHHBIC CBA3U MCKAY U3YyUAaCMbIMU ABJICHUAMMU,

CTPOUTH JIOTUYECKUE PACCYKJCHHS (MHIYKTUBHBIC, [EIYKTHUBHBIC, IO AaHAJOTHH), BBISIBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS] B PACCMATPUBAEMbBIX SBICHUSAX, (OPMYIHpPOBaTh BBIBOJABI U
3aKJIFOUCHUS;

IMPUMCHATH B IPOHCCCC MO3HAHUSA, UCIIOJIB3YCMBIC B XUMHUH CHUMBOJIMYCCKHEC (3HaKOBI)I€) MOJCJIN,
IPeoOPa3OBhIBATh MOJICIIBHBIC IPEICTABICHHS — XMMHUYCCKHHA 3HAK (CHMMBOJI) 3JIEMEHTA, XHMHYECKas
dbopMyIa, ypaBHEHNE XUMUYECKON PEAKIIUU — MPU PEIICHUU yU4EeOHBIX TTO3HABATEIBHBIX U MPAKTUICCKUX
3a/1a4, MPUMEHITh Ha3BaHHBIC MOJICIBbHBIC NMPEJACTABICHUS /IS BBISBICHHS XapaKTEPHBIX MPHU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCIEN0BATEIbCKHE HeHCTBHS:

BJIaACTh OCHOBAMHU METOJJ0OB HAYUYHOI'O IMO3HAHUWA BEIICCTB 1 XUMHUYCCKUX peaKqu/'I;

(bopMyIHpOBaTh TENU M 3aJla4d WCCIICAOBAHMS, UCIOIb30BATh MOCTABJICHHBIC M CaMOCTOSITEIBHO
C(l)OpMy.HI/IpOBaHHBIG BOIIPOCBI B Ka4€CTBC HHCTPYMCHTA IIO3HAHUA KW OCHOBLI JJIA q)OpMI/IpOBaHI/IH
THITOTE3bI 110 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAACTh HABBIKAMH CAMOCTOATCIIbHOI'O INIAHUPOBAHWA U ITPOBCACHUSA YUHCHUYCCKUX SKCIICPUMCHTOB,
COBEpIICHCTBOBAaTh yYMEHHUsSI HAOJIOJAaTh 3a XOJOM IPOIECCca, CaMOCTOSITEIbHO IMPOTHO3UPOBATh €ro
pe3ynbrat, (OpMyIHpPOBaTh OOOOMICHWS W BBIBOJBI OTHOCHTEIHHO JIOCTOBEPHOCTH PE3yJbTaTOB
HCCIICIOBaHUS, COCTABJIATh 00OOCHOBAHHBIN OTYET O MpoAeIaHHON padoTe;
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IpUOOpETaTh OMBIT YYCHUYECKOW HCCIIEA0BATENbCKOM M MPOCKTHOW JESTEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTHh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUs MPAaKTHYECKHX 3ajad,
NPUMEHEHHIO PA3IIMYHBIX METOI0B O3HAHMS.

3) padora ¢ unpopmaumeii:

OPHEHTHPOBAThCS B PAa3IMYHBIX MCTOYHHMKAX HHQPOpPMAIMK (HayYHO-TIOMYJISIpHAs JIMTEpaTypa
XMMHYECKOTO COJIepKaHUs, CIIPaBOYHBIE TIOCOOUS, pecypchl MHTepHeTa), aHATM3UpoBaTh HH(POPMAIIIO
pa3NUYHBIX BHIOB U (OPM TMPEACTaBICHHS, KPUTUYECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HETPOTUBOPEYHBOCTD;

(bOopMyIHpPOBAThH 3alPOCHl M MPUMEHSATHh PA3IMYHbIE METOBI IMPU MOUCKE U 0TOOpe MH(pOPMAIHH,
HEOOXOAMMO JJIs1 BBITOJTHEHHS yUEOHBIX 33124 ONPEACIEHHOTO THIIA;

IpUOOPETaTh ONBIT UCIOIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U PA3IHYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTENIFHO BBIOMPATh ONTUMAIBHYIO OpMY IpeAcTaBlieHHs MHGOpManuu (CXeMbl, rpapuKH,
JMarpaMMbl, TAOJIULBL, PUCYHKH U IPYTHE);

UCIIOJIb30BAaTh HAYYHBIH S3bIK B KAueCTBE CPEACTBA NMPH PabOTe C XMMHUYECKOW HH(OpPMAIUEH:
OPUMEHSATh MEXIpEeIMEeTHbIe ((pHU3MUecKue W MaTeMaTW4eCKue) 3HAKH M CHMBOJBI, (HOPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCITIOJIB30BATh M IIPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aaBaTh BOINPOCHl IO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ JHajora W/WIN JHCKYCCHH,
BBICKA3bIBaTh WU, (OPMYIHPOBATh CBOM MPEATIOKEHHUS OTHOCHTEIHFHO BBIMOJIHEHUS MPEATIOKESHHON
3aJauu;

BBICTYIIAaTh C TIpE3CHTAllMEHl  PEe3yJbTaTOB II03HABATEILHOW  JICATEILHOCTH, IOJYYEHHBIX
CaMOCTOSITENIFHO MJIM COBMECTHO CO CBEPCTHHKAMHU MPHU BBIIIOJHEHWH XHMHUYECKOTO HKCIEPUMEHTa,
MPaKTHYECKON PabOTHI IO UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealH3aluil YI4eOHOTO IPOEKTa
1 (OPMYITHPOBATH BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHBIX MCCICIOBAHNN MyTEM COTJIACOBAHUS TIO3HIIUI
B X0J1¢ 00CYX/IeHHS 1 0OMEHAa MHEHUSIMH.

OgiajieHne YHUBEPCAJIbLHBIMH PeryJssTUBHbIMU 1€l CTBUSIMM:

CaMOCTOSATENIFHO TUIAHMPOBATh M OCYIIECTBISTH CBOIO TO3HABATENIBHYIO NESTEIBHOCTD, OMPEIEIsis
e menw W 3a7add, KOHTPOJIMPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBAThH IpeaaraeMblil
aNITOPUTM JCWCTBHI NpPU BBHITOJHEHUHM YYEOHBIX M MCCIIEIOBATEIILCKUX 3ajay, BBHIOMpaTh HambOolee
3¢ GeKTUBHBIN CrIOCO0 MX pEmIeHHs C y4ETOM IOJyYeHHsI HOBBIX 3HAHMK O BEHIECTBAX M XMMHUYECKHX
peaKuusx;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbHI

10 KJIACC

IIpenMeTHbIe pe3ynbTaThl OCBOCHU Kypca «OpraHudeckasl XuMus» OTPaXaroT:

c(hOPMHUPOBAHHOCTH MPEJCTABICHUN 0 XUMHUYECKOH COCTABJISIONICH €CTeCTBEHHO-HAYIHON KapTHUHBI
MHUpa, PO XMMHH B TIO3HAHUU SBJICHUH TIPUPOJIbI, B JOPMUPOBAHUHU MBIIUICHUS U KYJIbTYPhl TUYHOCTH,
e¢ (yHKIMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM IJIsi PEIICHHUS MPAKTHUYECKUX 3a/1a4 M IKOJOTHUECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpere;

BJIQJICHUE CHUCTEMOM XMMHUYECKHX 3HAHMM, KOTOpas BKJIKOYAECT: OCHOBOIIOJATAIOIIME IOHITHUS
(XMMUYEeCKUIl ~ DIIEMEHT, aToM, DJIIEKTpOHHas  O000JOYKa aroMa, MOJEKyJa, BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas Gopmyna (pa3BEpHyTass U COKpaliEéHHas),
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIIEepOAHBIA cKeleT, (QYHKIMOHAIbHAS TpyMa, pagukal,
MU30MeEpHs, U30MEPBI, TOMOJIOTUYECKHN PsAJl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA M a30TCOJEp KAILHE
COEMHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISAPHBIE COCIUHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTpOEHMsI opraHuyeckux BemiecTB A. M. byrtiepoBa, 3aKOH COXpaHEHHUS MaccChl
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BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3IK XUMHUU; MHUPOBO33PEHUECKHUE 3HAHUS, JIXKAIUe B
OCHOBE TIOHUMAaHUS MPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBICHHM, (PaKTOJIOTHYCCKUE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJIYYCHUH M OE30MaCHOM HCIOJIb30BAHUU BAXXHEHIINX OPraHMYECKHUX BEILIECTB B
OBITY U IPAKTHYECKOH JCATECITLHOCTH YETIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUW BBISBJIATH XapakTEpHbIE MPU3HAKK TOHATUN, YCTaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMIOHSATHSA TIPU ONHMCAHUHM COCTaBa, CTPOCHUSI W
MpeBpaLICHUI OPraHuYeCKUX COeTMHEHUMH;

cOPMUPOBAHHOCTh YMEHUH HCIOJL30BaTh XHMHYECKYH0 CHMBOJWKY JUIS  COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHOI) (OopMyl OpPraHMYeCKHMX BEIIEeCTB H
YpaBHEHUN XWMUYECKHX PpEAKIMi, H3rOoTaBJIMBaTh MOJEIM MOJEKYJI OPraHUYECKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,

c(hOpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATH NPUHAJICKHOCTh N3YICHHBIX OPTaHUYCCKUX BEIIECTB
[0 UX COCTaBY U CTPOCHHUIO K OIpeNeIEHHOMY KIIAcCy/TpyIIe CoeuHEeHUH (YyriaeBoI0pOabl, KUCIOPO U
a30TCO/ICPXKAIINE COCIUHEHUS, BBICOKOMOJICKYJSAPHBIE COCIMHEHMs), JaBaTb KM Ha3BaHUS IO
cucrematuueckoii HomeHkiarype (IUPAC), a Takxe NpuUBOAUTH TpUBHAJIbHbIE HA3BaHUSA OTIEIbHBIX
OPraHMYECKHUX BEIIECTB (ITWJIEH, MPONWJIEH, AaleTUJICH, >STUJICHIJIMKOJb, TIJIMLEPUH, (eHo,
dbopManbaeru, aneTanblIeruj], MypaBbUHas KHUCIOTa, YKCyCHas KHUCJIOTA, OJEHMHOBas KHUCIOTA,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYKTO3a, Kpaxmal, HeIi0J103a, [IUIKH);

c(OPMUPOBAHHOCTh YMEHHSI OMPEIENIATh BUABl XUMUYECKOW CBSI3M B OPraHUYECKUX COEIMHEHHSIX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUS TEOPUH CTPOCHUS OPraHUYECKUX BEIIECTB A.
M. BytnepoBa st OOBSICHEHHSI 3aBUCHMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; 3aKOH
COXPaHEHHUS MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh yYMCHHH XapaKTEpH30BaTh COCTaB, CTPOCHUE, (DU3MYECKHE W XHUMHYCCKUC
CBOMCTBA TUIMYHBIX MPEJCTABUTENEH pa3INYHBIX KIACCOB OPraHMUYECKUX BEIIEeCTB (METaH, 3TaH, STUJICH,
MIPOIUJICH, alleTHieH, OyramueH-1,3, mermnOyraauen-1,3, O€H30, METaHOJ, ATaHOJ, ATHJICHTJIUKOJIb,
TIIMLIEpHUH, (PeHoI, aleTalblIerujl, MypaBbuHas U YKCYCHas KHUCIIOTHI, TJIIOKO3a, Kpaxmal, LeJIioo3a,
AMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXIy HHUMH YpPaBHCHHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HWCTOYHUKH YTIEBOJOPOIHOTO CHIpbS (HEe(DTH,
NPUPOAHBIN Ta3, Yrojb), CIOCOOBI HX TMEepepadOTKH M MPAKTHUECKOE MPHUMEHEHHE MPOTyKTOB
nepepadboTKH;

c(OpMUPOBAHHOCTH YMEHUN MTPOBOAUTH BHIYMCICHUS IO XUMHUYECKUM YPaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WJIU MPOIYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOM 3HAHUH 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHUS,
UCIOJIb3YEMBIX B XUMHUHU NPU U3YYCHHH BEIIECTB U XUMHUYECKHX sBIEHUN (HaOIIOJeHHE, U3MEpEHueE,
SKCIIEPUMEHT, MOJICJTUPOBAHKE), UCTIOIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUSA JJIsl IIPUHATHS PEIICHUMA
B KOHKPETHBIX JKU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

cOPMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh TIPAaBHJIA TIOJB30BAHUS XHMHYECKOW IOCYIOH U
nabopaTopHbIM 00OpyIOBaHHMEM, a TaKXkKe MpaBuia OOpallleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH IO BBITTOJIHEHUIO 1a00paTOPHBIX XUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUI IJIAHUPOBATH U BBIMOIHATH XUMHUYECKHIM SKCIIEPUMEHT (TIpeBpalleHus
OpraHUYECKUX BEIIECTB MPU HArpPEBaHUU, MOJYYCHHE STHIICHA U U3YyUYE€HUE €r0 CBOMCTB, KAU€CTBEHHbBIC
peaKiuu OpraHMYecKHX BEIIECTB, AeHATypalus OeJIKOB MpH HarpeBaHUM, I[BETHbIC PEaKIMU OEIKOB) B
COOTBETCTBUM C MpPaBUJIAMHU TEXHUKU O€30IaCHOCTH NpU OOpaIleHMM C BELIECTBAMHU U J1aOOpaTOPHBIM
0o0opyioBaHUEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMe 3alucCh ypaBHEHHM
COOTBETCTBYIOIIUX PEaKIUi U (OPMYITUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUUYECKH aHAIM3UPOBATh XUMUYECKYIO HH(POPMAITUIO, MTOJTy4aeMyI0
U3 pa3HbIX UCTOYHUKOB (CpercTBa MaccoBoi nH(popManuu, IHTepHET U Apyrux);
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c(OpPMUPOBAHHOCTh YMEHHI COONIOAATh MpaBHIIa SKOJOTHYECKH I€1eco00pa3HOro MOBEACHUS B
OBITY W TPYJOBOW JIEATEIHHOCTH B IIEISAX COXPAHEHUS CBOCTO 3J0POBBS UM OKPYXKAIOMICH MPUPOTHON
Cpellbl, OCO3HaBAaTh OMNACHOCTb BO3JIECWCTBHUS Ha JKHUBBIE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHX
BeIeCTB, MOHWUMasi cMmbica mokazatens [I/IK, mosicHITP Ha mpuMepax CrocoObl YMEHBIICHHS H
MPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M UYEJIOBEKA;

JUIsl 00YYaIOIIUXCsl C OrPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3J0POBBSI: YMEHHUE NMPUMEHSTH 3HAHUSI 00
OCHOBHBIX JOCTYIHBIX METO/aX MMO3HAHMS BEIIECTB U XUMHUECKUX SBICHUII;

IUISL CIIETIBIX U CITA0OBHISAIINX O0YYArOIINXCS: YMEHHE HCIIONB30BATh PEIbe(h)HO-TOUYCUHYIO CHCTEMY
ob6o3nauenuii JI. bpaiins mis 3anucu XuMu4eckux GopMy!L.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O0Mmas 1 HeOpraHu4IecKas XUMUSD) OTPaXKaIOT:

C(OPMHUPOBAHHOCTh MPEACTABICHUN: O XHUMHMYECKOW COCTaBIJIAIOLIEH €CTEeCTBEHHO-HAYyYHOMH
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUH MPUPOAbI, B (HOPMUPOBAHUM MBILUIEHUS U KYJIbTYphI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIMMOM Ui pELIeHHs IMPaKTHYECKUX 3ajaad U
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Ccpene;

BIIQJICHUE CUCTEMOM XMMHMYECKHMX 3HAaHUM, KOTOpas BKJIKYAET: OCHOBOIIOJATAIOIINAE IOHSITHS
(XMMHUYECKHUI 2I€MEHT, aTOM, U30TOI, S-, p-, d- JIEKTPOHHbIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJIEHTHOCTh, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKMCICHUS, XUMUYECKas CBS3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMYecKasi, BOJOPO/IHAs), KPUCTAJUIMYECKAsT PEIIETKA, TUIIBI XUMHUYECKUX
peakuuii, pacTBOp, AJIEKTPOJIUTBI, HEDJIEKTPOJIMUTHI, IIEKTPOJIUTHYECKAs IUCCOLMALNSA, OKHUCIUTEID,
BOCCTAaHOBUTEJb, CKOPOCTh XUMUYECKON PEaKIMK, XUMUUYECKOE PAaBHOBECHE); TEOPUM U 3aKOHBI (TEOPHUSI
EKTPOJINTUYECKON TUcconMannu, nepuoanueckuii 3akon /. 1. MenneneeBa, 3aKk0H COXpaHEHUSI MacChl
BELIECTB, 3aKOH COXPAHEHHUS M INPEBPALICHUS dHEPIUU MPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWUMHUH, MHPOBO33DEHUECKHE 3HAHUA, JIEKAIIUE B OCHOBE IOHMMAHMS
MPUYUHHOCTHA U CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DAKTOJIOTMYECKHE CBEIEHUS O CBOMCTBAaX, COCTABE,
IOJydeHUH M Oe30IaCHOM HCIOJIb30BaHUM BA)KHEHIIMX HEOPraHMYeCKUX BElIeCTB B OBITY U
IIPAKTUYECKON JeATEIbHOCTH YEI0BEKA;

C()OPMHUPOBAHHOCTh YMEHHUIl BBIABIATH XapaKTepHble NPU3HAKU IOHATHH, yCTaHABIMBaThb MX
B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIME IIOHATHUS IPA ONMCAaHUU HEOPTAHMYECKUX BEILECTB U UX
MpEBpaICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJB30BATh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBICHHS (hopmyn
BEIIECTB U YypAaBHEHMM XUMHUECKUX peakiuil, cucrematuueckyro HomeHkiarypy (IUPAC) wu
TPUBUAIbHBIC HA3BAaHUS OTAEJIbHBIX HEOPTaHWYECKUX BELIECTB (yrapHbIi a3, yIIEKUCIbIN ra3, aMMHax,
raméHas U3BecTh, HerauéHas U3BeCTh, IUThEBAs COJIA, TUPUT U JPYyTHUE);

C(OPMHPOBAHHOCTh YMEHUU ONPEACIATh BAJCHTHOCTb M CTENEHb OKUCICHUS XHUMHYECKHX
3JIEMEHTOB B COEIMHEHMSIX DPA3JIMYHOTO COCTaBa, BMJ XUMHMYECKOW CBs3M (KOBAJEHTHAas, HMOHHAsd,
MeTaJIJIN4eCcKasi, BOJIOPO/IHASL) B COSAMHEHHUAX, TUIl KPUCTANINYECKON PEMIETKH KOHKPETHOI'O BELIeCTBa
(aToMHasi, MOJEKyJIsIpHasi, WOHHAas, METalNIMYecKas), XapakTep Cpeasl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COECIUHEHHI;

c(OPMHPOBAHHOCTh YMEHHMH YCTaHABIMBATH NPUHAAJIEKHOCTh HEOPraHMYECKMX BEILECTB MO MX
COCTaBY K OIpeNeIEHHOMY KJaccy/Tpymie COSAMHEHUH (MPOCThIe BEUIECTBA — METAUIBI M HEMETAJLIHI,
OKCH/[Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THUPOKCHIbI, COJIH);

c(hOpPMUPOBAHHOCTh YMCHHM PacKpBIBATh CMBICH Tepuoandeckoro 3akona J[. M. MenneneeBa u
JI€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIbHYIO U IPOTHOCTHUYECKYIO (PYHKIUH;

C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
aneMeHTOB 1—4 mnepuonos llepmonnueckoil cucrembl xumuyeckux snemeHroB . M. Menneneesa,
UCTONB3Yysl TOHATUSA «S-, P-, d-dJEKTPOHHBIC OpPOUTAIN», «IHEPIeTUUYECKHE YPOBHH», OOBIACHATH
3aKOHOMEPHOCTH M3MECHEHMSI CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX COCAUHEHMHM IO INEepuojaM H
rpynmaM [lepuoandeckoi cucteMsl XUMUYeCKUX 31eMeHTOB [I. 1. Menneneesa;
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Cc()OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOWMCTBA
HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/IATh CYIIECTBOBAHHE T€HETHMUECKOH CBS3U
MEX]Jy HEOpPraHMYeCKMMM BELIECTBAMU C IIOMOIIbI0 YpPaBHEHMH COOTBETCTBYIOIIMX XHMHUYECKHX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUS KIacCU(UIUPOBATh XUMHUECKUE PEAKIUU IO Pa3IMYHbIM MpPU3HAKAM
(4ucity M COCTaBy pEarupyromux BeEHIeCcTB, TEIIOBOMY 3((deKTy peakuuu, HU3MEHEHHUIO CTeleHei
OKHCJICHHS 3JIEMEHTOB, 00OpaTUMOCTH PEAKLIUHU, YUACTHIO KaTaJau3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTaBJISATh YpPABHEHHS PEAKIHMA pPAa3IMYHBIX THIIOB, IIOJHBIE U
COKpaIllEHHbIE YpaBHEHUS peaklUil HOHHOr0 OoOMeHa, YYUThIBAasl YCIIOBHS, IIPU KOTOPHIX 3TU PEaKLUU
UAYT 10 KOHIIa;

C(OPMHUPOBAHHOCTh yYMEHHUI MPOBOAUTH PEAKLUUH, IOATBEPXKAAIOLINE KauyeCTBEHHBIH CcOCTaB
pa3IMYHbIX HEOPraHWMYECKHUX BEIIECTB, PAaCIO3HABATH ONBITHBIM ITIyTEM HOHBI, NPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOPAaX HEOPraHMYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX PEAKINN
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajlaHCca ITHX peaKIuii;

C(OPMHPOBAHHOCTh YMEHHH OOBSACHATH 3aBHCUMOCTh CKOPOCTH XHUMHYECKOW pPEaKIUu OT
pa3nUYHbIX (AKTOPOB; XapaKTep CMELIECHHs XMMHUYECKOTO PaBHOBECHsS B 3aBUCHUMOCTH OT BHEIIHETrO
BozaeictBus (mpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKHE IPOLECCHl, JIeKallMe B OCHOBE
MPOMBIIIICHHOTO TOJTYYEHHUSI CEPHOM KHCIOTHI, aMMHaKa, a Takke c(pOpMUPOBAHHOCTH MPEACTABICHUI
00 00IMX HAyYHBIX IPUHIUIAX U HKOJOTHUECKUX MPOOIeMax XUMUYECKOr0 IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTH YMEHHIA TPOBOJUTH BBIYMCICHHUS C UCIIOJIH30BAHUEM MOHATHUS «MaccoBasi JOJS
BEIIIECTBA B PacCTBOPE», 00BEMHBIX OTHOIIEHUI Ta30B NPH XUMUYECKUX PEAKLUAX, MACChl BEIIECTBA WU
00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM O0OBEMY OAHOTO M3 yYaCTBYIOUIMX B
peaKkIMM BELIECTB, TEIUIOBOro 3(pdeKkTa peaklM Ha OCHOBE 3aKOHOB COXPAaHEHHsI MacChl BELIECTB,
MIPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHMH COOJIOJaTh MpaBUia IOJb30BAHUSA XUMHUYECKOM mocynol u
na0opaTOpHBIM 00OpYZOBAaHMEM, a TaK)Ke NpaBWiIa OOpamleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHSAMU 10 BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI IUIAHUPOBATH M BBIMOJHATH XUMHUECKUI HKCIEPUMEHT (pa3iioKeHue
IEepOKCHIa BOJOpOJA B IPHUCYTCTBUU KaTalu3aToOpa, OIPEJEeIEHUEe Cpelbl PAacTBOPOB BELIECTB C
MOMOIIIBI0 YHUBEPCAIILHOTO HWHIMKATOPA, BIMSHHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOUH
peakIMy, peakliud HOHHOIO OOMEHa, KaUeCTBEHHbIE peakIMK Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTMOH aMMOHHUS$, pElIeHHE IKCIEPUMEHTalIbHBIX 3a/1ad 1o teMaM «Metamwibs» u «Hemeramib») B
COOTBETCTBUM C IPABUJIAMM TEXHHKHU O€30M1aCHOCTH IpPU OOpallleHUH C BELIeCTBaMHU U J1a0OpaTOPHBIM
000pyAOBaHUEM, TPEACTABIATh PE3YJIbTAaThl XUMUYECKOTO SKCIEPUMEHTa B (popMe 3amucu ypaBHEHUH
COOTBETCTBYIOLMX peakluii U (POpMYIHUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XUMUYECKYIO HH(POPMALIHIO, TTOTydaeMyIO
U3 Pa3HbIX UCTOYHUKOB (CpPEICTBA MACCOBOM KOMMYHUKaLuu, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MpaBHJIa SKOJIOTUYECKH IIETIECOO0PAa3HOTO MOBEICHHS B
OBITY U TPYJOBOH AEATENBHOCTH B LEISIX COXPAHEHMs CBOETO 3/10pOBbSl M OKpYXarolled HNpUpOAHOM
Cpelbl, OCO3HABaTh ONACHOCTb BO3/JCHCTBUS HA >KUBBIE OPTaHU3MbI OINpPENEIEHHBIX BELIECTB, TOHUMAs
cmbicit nokazarens IIJIK, mosicHATP Ha mnpumepax cHocoObl YMEHbBLIEHHMS W HPEJOTBPALICHUS HX
BPEJHOI0 BO3/ICICTBUS Ha OPraHU3M YEJIOBEKa;

Ui 00y4aroLMXCsl ¢ OrPaHUMYCHHBIMM BO3MOXKHOCTSMHU 3/0pOBbS: YMEHUE MPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHHUS BEIECTB U XUMHUUECKHX SIBJICHMIA;

JUISL CJETBIX U CIa0OBUIAIINX O0YYArOIUXCsA: YMEHUE UCIOIb30BATh PElIbe()HO-TOUEUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3arucu XUMHYECKUX (OPMYII.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3iejioB U TeM JuexkTpoHHbIe (HU(poOBbIE)
Kontpoabusl | IlpakTnuecku
n/n NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHNYeCcKOH XUMHUH
IIpeamer opranmyeckor xumuu. Teopust
1.1 CTPOCHUS OPTAaHUYECKUX COeTUHEHUN A. M. 3 0 0 resh.edu.ru http://him-shool.ru
bytneposa
Hroro no pazneny 3
Pa3nea 2. Yriesogopoabl
2.1 [IpenenbHble yraeBogOpOAbl — aJKAHbBI 2 0 0 resh.edu.ru http://him-shool.ru
H :
2.2 CHPCASILHBIC YTTCBONOPOARL: AKCHEL 6 0 1 resh.edu.ru http:/him-shool.ru
AJIKaJMEHBbI, aJIKUHbI
23 ApoMaTudecKkue yrieBoa0pobl 2 0 0 resh.edu.ru http://him-shool.ru
[IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX
2.4 prpo yr AOpoR 3 1 0 resh.edu.ru http://him-shool.ru
nepepaboTka
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaepskaiue opranu4eckue coeJHHeHHs
3.1 Cruptel. deHon 3 0 0 resh.edu.ru http://him-shool.ru
Anpaerunpl. KapOoHoBbIe KUCITOTHL. CI0XKHBIC
3.2 ACTIA P 7 0 1 resh.edu.ru http:/him-shool.ru
3(hupsI
3.3 YraeBoabl 3 2 0 resh.edu.ru http://him-shool.ru
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http://him-shool.ru
http://him-shool.ru
http://him-shool.ru

Hroro no pazneny 13
Pa3znen 4. A3oTconeprkamue OprannyecKkue coeIuHeHust
4.1 AMUHBI. AMUHOKHUCTIOTHI. benku 3 resh.edu.ru http://him-shool.ru
Hroro no pazneny 3
Pa3zgen S. BbicokoMoJIeKYJIsIpHbIE COeIUHECHUSA
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 resh.edu.ru http://him-shool.ru
Hroro no pazneny 2
Pa3nes 6. HazBanue
Hroro 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KIIACC

Koan4yecTBO 4acoB

Ne dyeKTpoHHbIE (LM pPOBbLIE)
HanmeHoBaHMe pa3/ieioB H TeM MPOrpaMMBbl KoHTpoJibH IpakTuuec
n/n Beero o0pa3oBaTe/ibHbIE PecypChl
ble paboThI KHe padoThl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH U
1.1 Ilepuoauueckas cucteMa XuMH4eCKUX sieMeHToB /1. U. 3 0 0 resh.edu.ru http:/him-shool.ru
MenneneeBa
1.2 Crtpoenue BemiecTBa. MHOTooOpas3ue BEIICCTB 0 0 resh.edu.ru http://him-shool.ru
1.3 XHUMHUYECKUE peaKUN 6 1
Hroro no pazneny 13 resh.edu.ru http://him-shool.ru
Pasnen 2. Heoprannueckasi xXuMusi
2.1 Meramisl 0 1 resh.edu.ru http://him-shool.ru
2.2 Hemeramnst resh.edu.ru http://him-shool.ru
23 CBs13b HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB 0 0
Htoro no pazneny 17 resh.edu.ru http:/him-shool.ru
Paznen 3. XumMus u :KM3Hb
3.1 XUMHS U )KU3HD 4 0 0 resh.edu.ru http://him-shool.ru
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosmnuecTBo yacoB
Ne Tema vDoKa K n Hara DJIeKTpOHHbIe HH(poBbIE
n/n yp Bcero OHTPOTRH PaKTHYECK u3ydeHusi | o0pazoBaTesIbHbIC PeCYpPChI
ble padoTbl | Me padoThI

[IpenmeT opraHnYecKoil XMMUHU, €€ BOSHUKHOBEHHUE .

1 pedl p ’ ’ 1 0 0 resh.edu.ru http://him-shool.ru
pa3BUTHE U 3HAYCHUE
Teopus cTpoeHUs] OpraHUYECKUX coeuHeHnt A. M. .

2 p poe p A 1 0 0 resh.edu.ru http://him-shool.ru
ByTtnepoBa, €€ 0CHOBHBIE MOJ0KEHHS
[IpencraBnenue o kinaccuuUKay OPraHuIeCcKuX

3 BemecTB. Homenkiarypa (cucremaruueckas) u 1 0 0 resh.edu.ru http://him-shool.ru
TPUBHAJIbHBIC HA3BaHUSl OPraHUYECKUX BEUIECTB

4 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM PsiT 1 0 0 resh.edu.ru http://him-shool.ru
MertaH U 3TaH — OPOCTENIINE TPEICTaBUTENN .

5 p pedl 1 0 0 resh.edu.ru http://him-shool.ru
AJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 resh.edu.ru http://him-shool.ru
DOTUJIEH U IPOIUJIEH — MPOCTEUIINe :

7 P p 1 0 0 resh.edu.ru http://him-shool.ru
MIPEACTABUTENH AJIKEHOB
[TpakTuueckas pabota Ne 1. «IlomyyeHue sTusieHa u .

8 P pav y 1 0 1 resh.edu.ru http://him-shool.ru
M3Y4YEHUE €r0 CBOMCTBY»
Ankanuensl. byraauen-1,3 u metunOyraauen-1,3. .

9 8 yTan ’ yTan ’ 1 0 0 resh.edu.ru http://him-shool.ru
[TonyyeHne CUHTETUYECKOIO KaydyKa U PE3UHbI
AJIKUHBL: COCTaB U OCOOEHHOCTH CTPOCHHSI,

10 TOMOJIOTMYECKUH psill. ALIETHIIEH — MPOCTEUIIUI 1 0 0 resh.edu.ru http:/him-shool.ru
MIPEACTABUTEND AJIKUHOB

11 Boluncnenus 1o ypaBHEHUIO XUMHYECKOU peakLK1 1 resh.edu.ru http://him-shool.ru

12 Apenbl: 6eH301 1 TOyoJ. TOKCHYHOCTh apeHOB 1 resh.edu.ru http://him-shool.ru
['eneTnyeckas cBs3b yrieBogOPOI0OB .

13 T FIOPOJIOB, 1 0 0 resh.edu.ru http://him-shool.ru
MIPUHAISKANTUX K PA3JIMYHBIM KJIaccaM
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14

IIpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(TAHBIE Ta3bl, HEPThH
U IPOAYKTHI €€ nepepaboTKu

resh.edu.ru http://him-shool.ru

15

[IpupoiHbIE UICTOYHUKH YTIIEBOJOPOIOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(TAHBIE Ta3bl, HEPThH
U IPOAYKTHI €€ nepepaboTKu

resh.edu.ru http://him-shool.ru

16

KonTponpHast padboTa 1o pazueny «YTiaeBoI0poabh)

resh.edu.ru http://him-shool.ru

17

HpeHGHBHBIG OOHOATOMHBIC CIITUPTHI: MCTAHOJI U
OTaHOJI. BO,Z[OpO,I[HaH CBA3b

resh.edu.ru http://him-shool.ru

18

MHoroaToMHbI€ CIIAPTHI: ITUICHIIIUKOIb U
TIIMLEPUH

resh.edu.ru http://him-shool.ru

19

@deHoII: CTPOCHUE MOJIEKYIIBI, (PU3UIECKHIE U
XMMHYECKHE CBOMCTBA, IPHMEHEHHUE

resh.edu.ru http://him-shool.ru

20

Anpaeruapl: GOpMalIbICTH M alleTAIbICTHI.
A1nieToH

resh.edu.ru http://him-shool.ru

21

OZ[HOOCHOBHI)IG MMpeaAC/IbHBIC Kap6OHOBbIe KHCJIOTHI:
MypaBbHHAA U YKCYCHAs

resh.edu.ru http://him-shool.ru

22

[TpakTuueckas paborta Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

resh.edu.ru http://him-shool.ru

23

CTeapI/IHOBaFI M OJICMHOBAas1 KHMCJIOTHI, KaK
NpeaACTABUTCIIN BBICIIINUX Kap6OHOBBIX KHCJIOT

resh.edu.ru http://him-shool.ru

24

Mpbu1a KaK COJIM BBICITUX KapPOOHOBBIX KUCIIOT, UX
MOIOIIEE TEUCTBUE

resh.edu.ru http://him-shool.ru

25

CrnoxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX
KUCIOT. ['Maposn3 cioxHbIX 3¢pupoB

resh.edu.ru http://him-shool.ru

26

XKupsl: runponus, npuMeHeHue, OnoJoruuecKas
POJIb )KUPOB

resh.edu.ru http://him-shool.ru

27

VYrneBoabl: coctas, Kiaccudukanus. Baxuerimme
IIPEJCTaBUTEIHU: TIII0K03a, (PpyKTO3a, caxaposa

resh.edu.ru http://him-shool.ru

28

KanMaJ'I H ICJUIK0JI03a KaK IIPUPOAHBIC ITOJIUMEPBI

resh.edu.ru http://him-shool.ru

29

KonTponbHas paboTa no pazaeny

resh.edu.ru http://him-shool.ru
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«Kucnopozacoaeprkaniyue opraHn4eckue
coequHeHus»/ Beepoccuiickasi mpoBepouHas paboTa

OOm1ast XxapaKTEepUCTHKA a30TCOACPIKALIIX

30 OpraHWYECKUX coelMHeHui / Becepoccuiickas 1 resh.edu.ru http://him-shool.ru
npoBepouHas paboTa

31 AMUHLI: METUJIAMUH U aHUJIUH 1 resh.edu.ru http://him-shool.ru
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE OPraHUIECKUE
COEIMHEHNS, NX OMOJIOrHYECKOE 3HAYCHHE. )

32 ’ 1 resh.edu.ru http://him-shool.ru
Ilentuasl. benku kak mpupoHbIE
BBICOKOMOJICKYJISIPHBIE COSIUHEHUS
OCHOBHBIE TTOHATHUSA XUMHUHU BBEICOKOMOJIEKYIISIPHBIX .

33 . yAp 1 resh.edu.ru http://him-shool.ru
COEIUHEHNI
OCHOBHBIE METO/BI CHHTE3a BLICOKOMOJIEKYIIIPHBIX .

34 A YIAp 1 resh.edu.ru http://him-shool.ru

coennHeHui. [limacTMaccehl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KIIACC

Koan4yecTBO 4acoB

Ne Tema ypoxa Kontpoan HpaKTHYecKH JlaTa DJIeKTPOHHBbIE U (PPOBHIE
n/n Beero HbIE p H3yYeHUst o0pa3oBaTe/ibHbIE PeCypPChI
paGOTEI e padoThl
1 XUMHYECKUH AIEMEHT. ATOM. DJIEKTPOHHAs 1 0 0 resh.edu.ru http://him-
KOH(UTYpaIysi aTOMOB shool.ru
[Tepnonnueckwuii 3akoH u [lepuoanueckas
) cHUCTeMa XUMMHUUYECKuX anemeHnToB J[. U. 1 0 0 resh.edu.ru http://him-
Memnpeneesa, UX CBA3b C COBPEMEHHOM TeOpHel shool.ru
CTPOCHHMSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEAUHEHUN 110
IpynmaM U mepuoaaM. 3HaueHHue resh.edu.ru http://him-
3 1 0 0
NEPUOANYECKOT0 3aKOHA U CUCTEMBI shool.ru
XUMHYECKHX d1eMeHTOB /.M. MeHaeneeBa B
pPa3BUTHH HAyKU
CrtpoeHue BemecTBa. XUMUIecKas CBsI3b, e€ resh.edu.ru httn:/him
. .edu. p: -
4 BH/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 0 0 shool.tu
cBa3u. Bogopoanas cBsi3b S
BaneHTHOCTB. DIIEKTPOOTPULIATETHHOCTb. resh.edu.ru htte:/him
.edu. p: -
5 Crenens okuciienus. BemecTBa 1 0 shool.tu
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS =
[TonsiTue o nucnepcHbix cucteMmax. IcTuHHBIE 1 .
resh.edu.ru http://him-
6 KOJUJTOMHBIE pacTBOPHI. MaccoBas 1015 1 0 0 shool.tu
BEILIECTBA B PACTBOPE '
Knaccudukanus 1 HOMEHKIATypa
7 HEOPraHWYECKUX COeTMHEeHHH. [ eHeTnyecKas 1 0 0 resh.edu.ru http://him-
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3IMIHBIX shool.ru
KJ1aCCOB
8 Knaccudukanmsi XaMHUECKHX PEaKIUii B 1 0 0 resh.edu.ru http://him-
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HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS DHEPTUU IIPU
XMMHUYECKHUX PEAKIMIX

shool.ru

Cxkopoctb peakiuu. OOpaTuMble peakiiuu.

resh.edu.ru http://him-

COEeIMHEHUN

9 0
XHUMHYECKOE PABHOBECHE shool.ru
[Ipaktuueckas padora Ne 1. «Bnusinue .
P p . resh.edu.ru http://him-
10 pa3nu4yHbIX (HaKTOPOB HAa CKOPOCTh XUMHUYECKOM 0
shool.ru
pEaKIun
DnexTpoauTHYecKas qucconuanys. [lonstue o
1 BOZIOpoAHOM Moka3zatene (pH) pactopa. 0 resh.edu.ru http://him-
Peakniuu nonnoro oomena. ['maponus shool.ru
OPTaHWYECKHUX ¥ HEOPTaHUYECKHUX BEIICCTB
OKHCTUTENbHO-BOCCTAHOBUTENLHBIE PEAKIUH. .
pearh resh.edu.ru http://him-
12 [TonsiTHe 00 A7IEKTPOIIN3E PACIIIIAaBOB U 0
. shool.ru
pPacTBOPOB COJICH
13 KonTponbhas pabota no pazueny resh.edu.ru http://him-
«TeopeTnyeckue OCHOBBI XUMHID shool.ru
Meraubl, ux nosioxkenue B [lepuoauueckoi
14 CHCTeME XMMHUUYECKuX dnemeHnToB /1. 1. 0 resh.edu.ru http://him-
MenzeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB. shool.ru
OO6mue hu3nyecKre CBOMCTBA METANIOB
15 CmuiaBbl METaJLIOB. DJIEKTPOXUMUYECKUM ST 0 resh.edu.ru http://him-
HaIPsHKEHUH METaJIOB shool.ru
XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJJIOB .
N . . . . resh.edu.ru http://him-
16 (HaTpuii, KaJIWii, KAJIbIIUM, MarHui, aJTFOMAHUN ) 0 shool.tu
U UX COCTUHEHUN I
17 XUMHYECKUE CBOMCTBA XpOMa, MEIH U HX 0 resh.edu.ru http://him-
COCIMHCHU M shool.ru
13 XuMHYeCcKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX 0 resh.edu.ru http://him-

shool.ru
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[IpakTuueckas padora Ne 2. "Pemienue

resh.edu.ru http://him-

19 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 0
«MeTamib»
Hewmerannsl, ux nonoxxenue B [lepruonnueckoin .
’ PHOA resh.edu.ru http://him-
20 CHCTEeME XUMHYECKuX 3aeMeHToB /I, H. 0 shool.tu
MeHnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB =
®u3nYeCKre CBOKMCTBA HEMETAIIIOB. .
resh.edu.ru http://him-
21 AnoTponusi HeMETauIoB (Ha IpUMEpe 0 shool.tu
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa) -
2 XUMHYECKUE CBOWCTBA IaJIOTEHOB, CEPBI U UX 0 resh.edu.ru http://him-
COEIUHEHUN shool.ru
73 XuUMHYECKHe CBOMCTBA a30Ta, hochopa u ux 0 resh.edu.ru http://him-
COCIMHEHU M shool.ru
4 XUMHYECKUE CBOMCTBA yriepo/ia, KpeMHHUS U 0 resh.edu.ru http://him-
UX COEOUHEHUI shool.ru
75 [IpuMeHeHne BaXKHEUIINX HEMETAINIOB U UX 0 resh.edu.ru http://him-
COCIMHEHU M shool.ru
O06o01IeHre U cCHCTeMaTU3alus 3HAHUH TI0 TeMe
26 «Hemeramib. BeranciaeHus no ypaBHEeHUsIM 0 resh.edu.ru http://him-
XUMHUYECKHUX PEAKIUI U TEPMOXUMHUUYECKUE shool.ru
pacuEThI
IIpaktnueckas padora Ne 3. «Pemenue )
P p resh.edu.ru http://him-
27 IKCIIEPUMEHTAIBHBIX 33124 10 TeMe 0
i " shool.ru
Hemeramns"»
73 KoHTponbHas pabota mo TemaM «MeTauib U resh.edu.ru http://him-
«Hewmeramiby shool.ru
29 Heoprannueckue u opraHM4ecKue KUCIOTHI. 0 resh.edu.ru http://him-
Heopranndeckue u OpraHn4ecKue OCHOBAHMS shool.ru
AMdoTepHbIe HEOPTaHUYECKUE U OPTaHUYECKHE .
(orep p p resh.edu.ru http://him-
30 coenMHEeHUs. ['eHeTnueckas cBsi3b 0

HCOPIraHMYCCKUX U OPIraHNYCCKHUX BCIICCTB

shool.ru
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Ponb xumuu B 00ecrieueHUN SKOIOTMYCCKOM,

resh.edu.ru http://him-

31 SHEPreTHYCCKOM M MUIIEeBON O€3011aCHOCTH, 1 0
shool.ru
Pa3BUTUHU MEAUITUHBI
IIpencraBnenus 06 OOIMX HAYYHBIX e
32 MPUHIMUIIAX IPOMBIILIEHHOTO NOJIy4eHUS 1 0 giscgf ?;Lru hitp://him-
BaXXHEUIIINX BEIIECTB =
33 UYenoBek B MUpE BEIIECTB U MAaTEPUAJIOB 1 0 resh.cdu.ru http:/him-
shool.ru
34 XuMUs ¥ 3710pOBbE YETOBEKA 1 0 resh.edu.ru hitp:/him-
shool.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
npoBepsieM
oro
pe3yJbTara

IIpoBepsiembie MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHEro oo1ero 06pa3oBaHus

1

TeOpeTI/IqCCKI/Ie OCHOBBI OpFaHHqCCKOﬁ XUMHNHU

1.1

CdopmupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON COCTAaBJISIIOLLEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIBI, B
GbOopMUPOBAaHUM MBIIUIEHUS U KYJIBTYPBHl JIMYHOCTH, €€ (YHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOJUMOW Il pEllIeHUs MPAKTUYECKUX 3aJad M IKOJIOTMYECKU
000CHOBaHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpejie

1.2

Brnanenue cucreMoit XMMUYECKHX 3HAHUN, KOTOpasi BKIIIOYAET: OCHOBOIIOJIAratOIINe
NOHATHS (MOJIEKYJIa, BAJICHTHOCTbD, JJICKTPOOTPHIIATEILHOCTh, CTEIIEHb OKHCIICHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIH 00BbEM, YIIICPOIHBINA CKEIIET,
GyHKIIMOHATBHAS TPYIIa, PaadKal, W30MEpHs, U30MEpbl, TOMOJIOTHYECKUN psi],
TOMOJIOTH,  YIJIEBOJOPOJBI, KHCJIOPOA- M  a30TCOJACPKAIIUE  COCIUHEHWUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YTIICBOJBI, XKUPHI, OCIKH), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC COCIIMHEHHMS); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO  CTpOeHuss  opranuveckux  BemectB  A.M.  byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHUH, (AKTOJIOTHMYECKHE CBEICHHS O
CBOWMCTBAaX, COCTaBe, IOIYYCHHH M OC30IMMIaCHOM UCIOJIb30BaHUN BAKHEHIINX
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB B OBITY U NMPAKTUYECKOM JEATEILHOCTH
9eJI0BeKa

1.3

ChopMupoBaHHOCTH yMEHUH BBISIBIISATH  XapaKTEpHbIE NPU3HAKUA  TOHSITHH,
YCTaHABIMBATh HMX B3aUMOCBA3b, HCIOJb30BaTh COOTBETCTBYIOLIME IOHATHSA IpU
OIMCAHUU COCTABA, CTPOCHUS U IPEBPALLCHUN OPTaHMYECKUX COEAMHEHUN

1.4

chOpMUPOBAHHOCTh YMEHUW  HCHOJB30BaTh XUMHUYECKYIO CHUMBOJHMKY IS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHO) Gopmy
OpPTraHWYECKUX BEIECTB U YPABHCHUN XUMUYECKUX PEAKIIU, U3TrOTABIMBATh MOJIEIHU
MOJIEKYJl OpPraHMYECKHUX BEIIECTB JJs WUIIOCTPAUM HX XUMHUYECKOIO0 U
MIPOCTPAHCTBEHHOT'O CTPOCHHMSI

1.5

ChopMUpOBaHHOCTh yMEHHI  yCTAaHABIMBATH  IPHHAJICKHOCTh  HM3yYCHHBIX
OpPraHMYECKUX BEUIECTB IO MX COCTaBYy M CTPOEHHUIO K OMNpEAeNEHHOMY Kiaccy
(rpymme) coenuHeHui (YrieBOAOPOIbI, KHUCIOPO U a30TCOAEPKAIINE COCAMHEHUS,
BBICOKOMOJICKYJISIPHBIE COEMHEHUS), JaBaThb MM Ha3BaHUS [0 CHUCTEMATHYECKOM
Homenkiatype (IUPAC)

1.5

CdopMUpoBaHHOCTH YMEHUS ONPEACIATh BHJIBI XUMHUECKON CBSI3U B OPTraHHMYECKHX
coeMHEHUsX (0IMHAPHBIE M KPATHBIE)

1.6

ChopMupoBaHHOCTb ~ YMEHHMS IPUMEHSTH: TMOJOXKEHUS TEOPHUH  CTPOEHUS
oprannveckux BemecTB A.M. ByrtiepoBa 1ist 0OBSICHEHUS! 3aBUCUMOCTH CBOWCTB
BELIECTB OT X COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHHs MACCHI BEILIECTB

Yrneromopoasl. Kucinopoaconepkamue ©  a30TCoJepKalllMe  OPraHUYECKHE
coeIMHEHUs. BRICOKOMOJIEKYIISIpHBIE COSTMHEHUS

2.1

C(i)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ MNPUBOJAUTL TPHUBUAJIBHBIC HA3BAHUA OTACIBbHBIX
OpPraHn4YCCKuUX BCIICCTB (STI/IJ'ICH, IMPONWJICH, alICTHJICH, STUJICHIJIMKOJb, INIMICPHUH,
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dbenon, Gopmanbaerun, aneTaiabAeTU]l, MypaBbHUHAs KHUCJIOTA, YKCyCHas KHUCIJIOTA,
OJICMHOBasl KHCJIOTa, CTeapuHOBas KHUCJIOTA, IJIOKO3a, (pyKTo3a, Kpaxmall,
LEJIJTI0J1034a, TIMLIUH)

2.2

CdopMUpoBaHHOCTh YMECHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUINUYCCKUE U
XUMHUYCCKUC CBOfICTBa THUIINYHBIX Hpe[[CTaBHTGHGfI pa3J’II/I‘~IHBIX KJIaCCOB
OpPraHUYeCKUX BEHIeCTB (METaH, 3TaH, dTHIICH, MIPOIWICH, alleTHIeH, OyTaaueH-1,3,
MeTmI0yTaaueH-1,3, 6eH30/1, METaHOI, 3TAHOJ, ITUJICHIIINKOIb, TIIHIECPUH, (HEHOI,
areTanbJIer U], MypaBbHHAs M YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmall, [eJUTIJI03a,
AMUHOYKCYCHasl KUCJIOTa)

23

C(bOpMHpOBaHHOCTL YMCHUA WUIOCTPUPOBATD TI'CHCTHYCCKYHO CBsA3b MCIKIAY
TUIIAYHBIMHA  TPEACTABUTCIIMU  PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB
YpaBHCHUAMU  COOTBCTCTBYIOIIUX XHUMHYCCKUX peaKuHﬁ C HCIIOJIb30BAHHEM

CTPYKTYPHBIX (hOpMyIl

24

ChopMupoBaHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YTICBOJOPOIHOTO CHIPhS
(HedTh, TPHUPOTHBIA Ta3, Yroyb), CIOCOOBI HMX MEpepabOTKHM U MPAKTUYECKOE
IpUMEHEHHE MPOAYKTOB IepepaboTKu

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIQJECTh CHCTEMOW 3HAHWKW 00 OCHOBHBIX METOJAx
HAy4YHOTO TIO3HAHUS, MCIOJB3YEMbIX B XHMHUU TMPU H3YYCHUM BELIECTB U
XUMHUUYECKHUX sIBIIEHUUN (HaOmoJaeHne, U3MEpeHHne, SKCIEPUMEHT, MOJCIUPOBAHHUE),
WCIIOJb30BaTh CUCTEMHBIE XUMHYECKHE 3HAHUS Uil T[PUHATHAA PEUIEHUA B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

3.2

CdopmupoBaHHOCTE YMEHHU COOMIOAATh MpaBWIA TOJB30BAHUS XHUMHUYECKON
nocynoil u jabopaTopHbIM O0OOpYIOBaHHMEM, a TaKXkKe IpaBuia OOpalIleHHUs C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH I10 BBINIOJIHEHUIO JIA00OPaTOPHBIX
XUMHUYECKHX OITBITOB

3.3

ChopMupoBaHHOCTb YMEHHH IJIAHUPOBATH U BBIIOIHATH XUMHUECKUI SKCIIEPUMEHT
(mpeBpallleHUs] OPraHMYECKHUX BEIECTB IPU HarpeBaHHUM, IOJyYEHHE STWIIEHA U
WU3y4€HUE €ro CBOMCTB, KAayeCTBEHHbIC pEaKIMUM OPraHUYECKUX BEUIECTB,
JieHaTypanus OeJIKOB IIPU HarpeBaHUM, IBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUU C
NpaBUIaMHd TEXHUKH O€30MacCHOCTH TpH OOpalleHWHd C  BEIIECTBAMH U
na0opaTOpHbIM ~ 00OpYJOBAaHUEM;  IPEJICTABIATh  PE3yJIbTaThl  XMMHUYECKOI'O
JKCIEpUMEHTa B (OpME 3alKuCU YPaBHEHUH COOTBETCTBYIOLIUX pEeakUuid U
(G opMynHpOBaTh BHIBOJIbI HA OCHOBE ITHUX PE3yJIbTaTOB

3.4

ChopMupoBaHHOCTH YMEHUH MPOBOIUTH BBIYUCICHUS 10 XUMUYECKUM YPABHEHUSM
(Maccel, 00BEMA, KOJMYECTBA HMCXOIHOTO BEIIECTBA MM MPOAYKTA PEAKIHH I10
U3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX BEILECTB WU
IPOJAYKTOB PEAKIIIH)

3.5

ChopMupoBaHHOCT ~ yYMEHUHl  KPUTHYECKH  aHAJIU3UPOBaThb  XUMUYECKYIO
UHQOPMALIMIO, MOJy4aeMyl U3 pa3HbIX HCTOYHMKOB (CpeACTBa MaccOBOM
uHpopManuu, cetb MHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh YMEHHMI COOIIOAATH MTpaBUiIa SKOJOTHMUECKH 11e1ecO00pa3HOro
HOBEJICHUS B OBITY U TPYIOBOU J€SITEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3/10pPOBbS
U OKPYXKAIOIEeH IPUPOIHOM Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA JKUBbBIC
OpPraHU3Mbl ONpPEACIEHHBIX OPraHUYECKUX BEIIECTB, IIOHMMAs CMBICI ITOKa3aTess
[MAK (mpenenbHO MOMYCTHMOM KOHLIEHTPAIMH), TMOSCHATh HA MPHUMEPAX CIIOCOOBI
YMEHBILIEHUS ¥ NPEJOTBPAIICHUs UX BPEJHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa
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11 KITIACC

Kon

nposepsieM | IIpoBepsieMble nmpeaAMeTHBIE Pe3yJbTAThI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
oro NPOrpamMMsbl cpeiHero o0mero o0pa3oBaHus

pe3yJbTara

1 TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHUH

Brnanenue cucreMoil XMMMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHS (XMMHUYECKHI SJIEMEHT, aTOM, JJIEKTPOHHAas 000J04YKa aTtoma, s-, p-, d-
3JIEKTPOHHBIE opOuTanu aTOMOB, WIOH, MOJIEKYJIa, BAJIEHTHOCTb,
QJICKTPOOTPULATCIIBHOCTL, CTCIICHb OKHCICHUA, XUMHUYCCKasA CBA3b, MOJIb, MOJIApHAsA
Macca, MOJSIpHBI 00BEM, KpHCTAUIMYECKas pelETKa, TUIbl XMMUYECKUX peakiui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U HJIOTEPMUUYECKUE, PEAKIMM HOHHOIO
1.1 o0MeHa), pacTBOP, JIEKTPOIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHYECKAs JUCCOLUALINS,
OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOM pPEAaKLMH, XUMUYECKOE
paBHOBECUE); TEOPUM U 3aKOHBI (TEOPHSI BIIEKTPOJUTUYECKOW JAHUCCOLMALIUHM,
[lepuonnueckuit  3axkon J[.MI. MenzaeneeBa, 3aKkOH COXpPAaHEHHUS  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH, (AKTOJIOTUUECKHE CBEICHUS O
CBOMCTBaX, COCTaBE, IOJIYYEHUU U OE30IIaCHOM HCIOJIb30BAHUN Ba)KHEHIINX
HEOPraHW4YeCKUX BEIIECTB B ObITY U MPAKTUYECKON IS TEIbHOCTH YEJIOBEKA

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BbIABJIATD XAPAKTCPHLIC IIPU3HAKKM W B3aUMOCBA3b
HN3YUYCHHBIX HOH?[TI/If/'I, MNPUMCHATH COOTBCTCTBYIOIIIUC TIOHATUSA MPU OIMMCAHUHU
1.2 CTPOCHUA H CBOMCTB HCOPIraHMYCCKUX BCUICCTB H HX npeBpameHI/Iﬁ; BBISIBJIATH
B3aMMOCBSI3b XHMHUYCCKHX 3HAHUM C IOHATUIMH U MNpeaACTaBICHUAMU OPYTUX
CCTCCTBCHHOHAYYHBIX IIPEAMCTOB

Bnagenne OCHOBHBIMM METOJAMU HAY4YHOI'O TIO3HAHUA BCHICCTB U XUMHUYCCKUX

1.3 .
siBJICHUH (HaOJII0/IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE)

CpopMUpPOBAaHHOCT yMEHHUN OMNPENEATh BAJEHTHOCTh W CTENEHb OKHUCIICHHS
XUMUYECKUX JJIEMEHTOB B COCIMHCHMSX Pa3JUYHOTO COCTaBa, BHJ XUMHUYECKOH
1.4 CBs3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOJHAsI) B COCAUHEHUSAX, THUI
KPUCTAIJIMYECKON pPEIIETKH KOHKPETHOTO BellecTBa (aToMHas, MOJEKYJspHas,
WOHHAs1, METAJNINYEeCcKasi)

ChopMHpOBaHHOCTh YMEHUN ONpPENEISATh XapaKTep Cpellbl B BOJHBIX PacTBOpPax

1.5 .

HEOPraHUYECKUX COCTMHEHUI

ChopmupoBaHHOCT, yMEHHUS KJIacCUPUIMPOBATH XUMHYECKHE pPEaKIUH IO
16 pa3IMYHbIM IpU3HAKaM (YHCIy M COCTaBYy pEarupyrollux BELIECTB, TEIUIOBOMY

3pdeKTy peakiuu, W3MCHCHHUIO CTENCHEH OKHCIICHUS JJIEMEHTOB, O00OpaTHMOCTH
pEeaKIMK, YIaCTHIO KaTaJlu3aTopa)

ChopMHpOBaHHOCTh YMEHHMM COCTaBIISITH YPABHEHMsI PEAaKLUMH pa3IUYHbIX THUIIOB,
1.7 IIOJIHBIE U COKpAIEHHBIE YPAaBHEHUS PEAKIMA MOHHOIO OOMEHa, YUUThIBas yCJIOBUS,
IIPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA

CdopmHrpoBaHHOCTh YMEHUI IPOBOANUTD PEAKIIMH, IOTBEPKIAIOIINE KaUeCTBEHHbIN
1.8 COCTaB Pa3JIMYHbIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI,
IIPUCYTCTBYIOUIME B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB

CdopmMupoBaHHOCTH YMEHUM pacKpbIBaTh CYIITHOCTh OKUCITUTEIHHO-
1.9 BOCCTAHOBHUTEJIBHBIX PEAKIUH TOCPEICTBOM COCTABJIICHHS JJICKTPOHHOrO OallaHca
3TUX pEeaKIun
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1.10

ChopMHUpOBAaHHOCTE yMEHHHA OOBSICHSITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
pEaKIuu OT Pa3IMYHBIX (GaKTOPOB

1.11

ChopmupoBaHHOCTE YMEHUH OOBSICHATH XapaKTep CMELIEHUS XHUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHeltHero Bo3aeiicTBus (mpunimn Jle [larenne)

OO0mast 1 HeOpraHWYeCKask XUMHUS

2.1

CdopMupoBaHHOCT yYMEHHUH pacKpbiBaTh cMbici llepuomnueckoro 3akona JI.W.
MenzeneeBa U JAEMOHCTPUPOBATh €0 CHUCTEMATU3UPYIOUIYIO, OOBSCHUTENBHYIO H
MIPOTHOCTUYECKYIO (DYHKITUU

2.2

CpopMUpPOBAaHHOCT YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX dJeMeHTOB 14 mnepuonoB Ileproanueckol CHUCTEMBI XHUMHUYECKUX
anementoB J[.M. MenneneeBa, wucronb3ys MOHATHS «S-, p-, d-DIIEKTPOHHBIE
opOUTaNN», «IHEPreTHUECKUe YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMMHUYECKMX OJJEMEHTOB M HX COCJAMHEHHUN IO MNEepUuoJaM M rpynrnam
Ilepuoauueckoi cuctemMbl XuMuyeckux sneMmeHToB JI.1. Meneneena
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ChopMHupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOILINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOJTBEPKIATh
CYLLIECTBOBAHME T€HETHUYECKOM CBS3M MEXAY HEOPraHMYECKUMHU BEIECTBAMHU C
IIOMOUIbIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUI
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CpopMUpOBAaHHOCT, YMEHHMM YCTaHABIWBATH MPUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB MO MX COCTaBY K OMpENeNIEHHOMY Kiaccy (TpyIIe) CoequHeHUi (MpocThie
BEIIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHUs, KUCIOTHI, aM(pOTEPHbIC
THJIPOKCH/IBI, COJIN)

2.5

ChopMHupOBaHHOCT, YMEHUN  HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocraBieHUs  (GOPMyJ  BCIIECTB W  ypPaBHCHWHW  XUMHUYECKHX  PEaKIUH,
cucremaruueckyro HoMeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIHHBIX
HEOPraHWYeCKHX BeulecTB (yrapHblid ra3, YIVICKUCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETaIIEHAs N3BECTh, IUTHEBAsI CO/A, TUPHUT U IPYTHUE)

2.6

ChopMHupoBaHHOCTh YMEHHMI XapaKTepU30BaTh (OMUCHIBATH) OOILIME XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB, IOJTBEPKIATh
CYLLIECTBOBAHME TE€HETHUYECKOM CBS3M MEXAY HEOPraHMYECKUMHU BEIECTBAMHU C
IIOMOUIbIO YPABHEHUIN COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIIUI

2.7

CdopmMHupoBaHHOCTh YMEHUN IUIAHUPOBATH U BBINOJIHATH XUMUYECKHI SKCIIEPUMEHT
(pa3ioxeHne NepoKCHIa BOJOpOJAa B IPUCYTCTBUM KaTaau3aTopa, OIpeleeHue
Cpelbl PAacTBOPOB BELIECTB € IIOMOIIBIO YHHUBEPCAIBHOIO WHIMKATOPA, BIIMSHUE
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peakIiK, peakliui HOHHOro 0OMeHa,
KayeCTBEHHBIC pEaKIMu Ha Cyibdar-, KapOOHAT- W XJIOPHUI-aHUOHBI, Ha KATHOH
aMMOHHUS, pEUICHUE DJOKCICPUMEHTAIBHBIX 3aJad Mo TemaMm «MeTtauis»y u
«HewmeTamib») B COOTBETCTBMM C TPAaBWIAMH TEXHUKHA OE30MACHOCTH TIpU
oOpallleHnu C BeIIeCTBaMM M JIaOOpaTOpHBIM 000OpYyIOBaHMEM; IPEJICTABIATH
pe3yiabTaThl ~ XMMHYECKOTO OJKCIepUMEeHTa B (opMe 3amucu  ypaBHEHHU
COOTBETCTBYIOLIMX peakluil 1 OpPMYJIUPOBATh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopMUpOBaHHOCTh YMEHHI COOJIOAATh MPaBHUJIA TIOJB30BAHUS XHUMHUYECKOM
Mocyol u JabopaTopHbIM O00OpYyIOBaHMEM, a TaKXKe IMpaBujia OOpallleHUus C
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH TI0 BBIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECCKUX OIIBITOB
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CpopMUpOBaHHOCTh YMEHUM XapaKTEPHU30BaTh XUMHUYECKHUE MPOIECCHI, JICKAIUE B
OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsT CEPHOW KHCIOThl, aMMHaKa, a TaKKe
chOpPMUPOBAHHOCTh  MPEACTABICHUN 00 OOMMX HAYYHBIX MNPUHIMIAX U
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OKOJIOTHYCCKHX HpO6JI€MaX XUMHYCCKOI'O IMMPOMU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTH MPEJCTaBICHUI 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUU B IMMO3HAHUU SBJICHUI IPUPOIBI, B
GOpMUPOBAaHMM  MBIIUICHUS M KYJIbTYpbl JUYHOCTH, €€ (PyHKIHOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMOM JUIsl PEIICHUS MPAKTUYCCKUX 3a7ad U KOJOTHICCKHU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpejie

3.2

CpopMUpOBAaHHOCTL  YMEHHI KPUTHYECKHU aHaJIU3UpPOBATH XUMHUYECKYIO
nHPOpPMALIMIO, TIONYYaeMyl0 W3 pasHbIX HCTOYHHKOB (CpelIcTBa MacCOBOM
KOMMYHUKAIMH, ceTh VIHTepHET u Apyrue)

3.3

ChopmupoBaHHOCTE YMEHHI COOJIONATH MPaBUIA YKOJIOTHYSCKH IEIeco00pa3HOro
IIOBCACHUS B 6I)ITy n pr,[[OBOfI ACATCIIBHOCTH B LCJIAX COXPAHCHUS CBOCTO 3J0POBbLA
U OKpY’Karollel IpUpOIHOM cpeibl

3.4

Oco3HaBaTh ONMACHOCTb BO3/AEUCTBUS HA KUBbIE OPTaHU3Mbl ONPE/EIEHHBIX BELIECTB,
noHumast cMbica nokaszarens [IJIK, nmoscHsaTs Ha npuMepax crocoObl yMEHbIIEHUS U
IIPEIOTBPALLEHUS MX BPEIHOTO BO3ACHCTBHSI HA OPraHM3M 4eJI0BEKa

3.5

CdopMHpOBaHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS C HUCIIOJIb30BAHUEM ITOHSATHS
«MaccoBasi JI0Js BELIECTBA B pacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B IpU
XMMHUYECKHX pEaKLMsAX, MacChl BelIeCTBa WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOUIMX B pPEAKLIUHU
BEIIECTB, TEIUIOBOro 3(deKkTa peakliuyd Ha OCHOBE 3aKOHOB COXPAHEHUS] MaccChl
BELIECTB, IPEBPALLEHUS] U COXPAaHEHUS] SJHEPIUU
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INPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUSA

1

TeopeTrnueckre OCHOBBI OPIraHMYECKOW XUMHUH

1.1

HpeI[MeT OpFaHquCKOfI XHUMHHU: €€ BO3HHMKHOBCHHEC, PA3BUTUC W 3HAUYCHUC B ITOJYUYCHHUH
HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHHsS] OPraHUYECKUX coequHeHuil A.M.
BytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrtpykTypHble (DOpPMYJIBl OpPraHUYECKUX BellecTB. l'omoiorusi, m3omepus. XuUMHUECKas
CBsI3b B OPraHMYECKUX COCAMHEHUAX — OJMHAPHBIE U KpaTHble CBs3u. [IpencraBienue o
KJIaccu()UKAIMN OPTaHUYECKHUX BEIIECTB

1.3

Homenknarypa opraHnyeckux COESAMHEHMM (cucTeMaTHuecKasl)) U TpUBUAIbHbIE Ha3BaHUS
BOXHEHIINX MPEJICTABUTENEH KJIAaCCOB OPraHMYECKUX BEIECTB

YTIIeBOJOPOABI

2.1

ANKaHBI: COCTaB H CTPOCHHC, TOMOJIOTHYECKHUI P, Metan u »3Tan — HpOCTGﬁIHPIC
MNpeaACTaBUTCIIN AJIKaHOB!: (1)I/I3I/I‘~I€CKI/IG U XHMHUYECKHE CBOMCTBA (peaKHI/II/I 3aMCIICHUA U
I‘OpeHI/IH), HaxXOXKXIACHUC B IPHUPOAL, MOJTYYCHNEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUN PsAA. DTWIEH U NPONWIEH — MPOCTEHIINE
NPEJCTaBUTENN AIKCHOB: (PU3MUECKUE M XMMUYECKHE CBONCTBA (pEaKkIHH THAPUPOBAHHMS,
raJIOreHUPOBAHUS, THAPATALIUHU, OKUCIIECHHSI U IOJIMMEPU3alU1), TOJYyYSHHE U IPUMEHEHUE
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Anxanuensl: OyramueH-1,3 u metunOyranueH-1,3: cTpoeHHe, BaxKHEHIINE XUMUYECKUE
cBoMcTBa (peakuus noaumepusanun). [loydeHne CHHTETUYECKOTO KaydyKa ¥ pe3UHBI
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AJNKMHBL: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETWICH —
MPOCTEUININK TIPEACTAaBUTENIb AJTKHHOB: COCTaB, CTPOCHHE, (DU3NYECKHE W XHUMHUYCCKHC
CBOMCTBa (peaklMM TUIPUPOBAHMS, TaJOTEHUPOBAHUSA, TUAPATALIMHA, TOPEHUSI), TTOTyUEHNE
1 IPUMCHEHHUE

2.5

Apenbl. benszon: cocraB, cTpoeHue, (uU3MYECKHME M XHMHUYECKHE CBOICTBA (peakiuu
raJIOTeHUPOBAHMS U HUTPOBAHUS), NMOIYYEHUE U NIpUMEHEHHEe. Tolyoll: coCcTaB, CTPOEHUE,
¢u3nueckue M XHMMHUYECKME CBOWCTBA (peakLMW TaJOTeHUPOBaHMS U HUTPOBAHMS),
MOoJIydeHHUEC U IMPHUMCHCHUC. ToKCHIHOCTH ApCHOB. I'enmeTnueckas CBS3b MCKOY
YIJI€BOAOPOAAMH, IPUHAVISKALIMMHU K PA3JIMYHBIM KJIacCaM

2.6

[IpupomHbIle UCTOYHUKHU YTIeBOAOPOIOB. IIpuponHbIil ra3 u momyTHble HE(TSHBIE Trasbl.
Hedts m e€ mnpoucxoxaenue. CrocoObl mepepaObOTKM HEPTH: TEpPEerOHKa, KPEKUHT
(TepMHuUeCKH, KaTadUTHYeCKuil), nuponus. IIpomykrer mepepaboTku HedTH, HX
NpUMEHEHHE B TPOMBINUIGHHOCTH W B ObiTy. KaMeHHBIH yroimb W TPOIYKTHl €ro
nepepaboTKH

Kchopoz[coL[epn(amHe OpPraHn4YCCKueC COCAMHCHUA

3.1

HpeI[CJ'ILHLIe OJIHOATOMHBIC CIIMPTEI. Metanon u »TaHOM: CTPOCHHC, (bHBI/I‘{eCKI/Ie n
XHMHYCCKHE CBOMCTBA (peaKLII/II/I C AKTHUBHBIMHM MCTAJUIaMH, TaJJOrCHOBOJOPOJAMU,
I‘OpCHI/Ie), IIPpUMCHCHHC. BOI[OpOI[HBIC CBA3HU MCXKAY MOJICKYyJlaMU CIIMPTOB. HCﬁCTBHe
MCTAHOJIa W 23TAaHOJIa HAa OpraHu3M 4YCJIOBCKaA. MHoroaToMHEIE CIIMPTHI. OTUJICHTTINKOIb U
TIIMOCPHUH: CTPOCHHUC, (1)I/ISI/IIIGCKI/IC A XHMHYECKHE CBOMCTBA (BSaHMOHCﬁCTBHe CcO
HICJIOYHBIMH MCTAJUIAMH, KAUYCCTBCHHAA PCaKIIUs HA MHOTOATOMHBIC CHI/IpTBI). HeﬁCTBHG Ha
OpraHr3M 4YCJI0BCKA. HpI/IMeHeHI/Ie TJIMIOCPHUHA U OTUJICHITIMKOJIA

3.2

deHou: CTpOCHUE MOJIEKYJIbI, GU3NUECKUE U XUMHYECKUE CBOMCTBA. TOKCHYHOCTh (heHOa.
[Tpumenenue dpeHomta
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3.3

AJII)ILGI‘I/II[H N KCTOHBI. CDOpMa.HI)I[eI‘I/II[, afeTaJbACrua: CTpPpOCHHUC, (1)I/I3I/I‘~I€CKI/IG n
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHNA M1 BOCCTAHOBJICHHUSA, KAYCCTBCHHBIC peaKHI/II/I),
MOJIYYCHHUEC U TPUMCHCHUC

3.4

OI[HOOCHOBHI)IG MpeacibHbIC Kap6OHOBI)I€ KHUCJIOTHI. MypaBBI/IHaH N YKCYCHasl KHCJIOTBI:
CTpoeHHEe, (PU3NUECKHe M XMMHUYECKHE CBOWCTBa (CBOMCTBA, OOmIME I KJlacca KHUCIIOT,
peakuus 3TepuUKaInN), OJIydeHue U puMeHeHne. CTeapuHOBask M OJICMHOBAS KUCIIOTHI
KaK TMPEACTABUTENM BBICIINX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ACHCTBHUE

3.5

Crnoxnble 3(pupbl Kak MPOU3BOAHBIE KApOOHOBBIX KHCIOT. [ MAPOIHM3 CIOXKHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xxupoB. buosornueckast pojb KUPOB

3.6

VYrneBoabl: cocTaB, KiaccupuKalus yrieBogoB (MOHO-, U- U monucaxapusl). ['mokosa —
NPOCTEHIINNA  MOHOCAaxXapHJl: OCOOCHHOCTH CTPOCHHS MOJEKYJNbl, (U3HYECKUE H
XMMHUYECKHE CBOMCTBA (B3auMoecTBue ¢ ruapokcuaom menu(Il), okucnenue aMmmMuadyHbIM
pactBopom okcuna cepedpa(l), BocctaHOBICHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B
npupojie, NpuUMeHeHue, Ouonornyeckas ponb. DotocuHTe3d. DpykTo3a Kak H30MEp
roKo3bl. Kpaxman um memtosno3a Kak mpupojaHbie monuMmepsl. CTpoeHHe Kpaxmaia |
HeJUTI0I03bl. DU3nueckue U XUMHUYECKHUE CBOMCTBA Kpaxmana (TUApOJH3, KayecTBEHHAs
peakuus ¢ HOJI0M)

A3oTcoziepKalie OpraHn4eckue COeAMHEHUs

4.1

AMMHOKHUCIIOTHI KaKk aMm(pOTEpHbIE OpraHndeckue coequnenus. Ouznyeckue 1 XuMHYECKHE
CBOMCTBAa aMHUHOKHUCJIOT (Ha MpUMEpe TIIMIKMHA). bruosiormyeckoe 3HaUY€HHE aMUHOKHUCIIOT.
Ilenrtnabl

4.2

benkm kak IMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIMHCHUA. HepBI/I‘-IHaﬂ, BTOpHUYHaA H
TPETUYHAA CTPYKTYypa 0eIKOB. XHMHUYECKHE CBOMCTBA OEIKOB: ruapoJn3, ACHaTypanusl,
KauCCTBCHHBIC PCAKIIMHW HA Oenku

BBICOKOMOJIEKYJISIDHBIE COCTMHEHHUS

5.1

OCHOBHBIC MOHATUS XUMHU BBICOKOMOJICKYJISIPHBIX COG[[HHGHHﬁI MOHOMCp, HOJUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IOJIUMCpU3aAllUU, CPCAHAA MOJICKYJISIpHAd Macca. OCHOBHBIE
MCETOJBbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COG[[I/IHGHI/If/'I - MoJIMMEpu3atns n
ITOJIMKOHJCHCAIl s
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9KCHCpI/IMCHTaJ'II>HI>Ie METOAbl M3YUCHUSA BCHICCTB U HX npeBpameHI/Iﬁ: O3HAaKOMJICHUC C
06pa3uaMI/1 MNpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IIIaCTMACC, Kay4dyKOB. HonyquHe
CUHTCTUYCCKOI'O KaydyKa U PC3UHbI

11 KITACC

Kon

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

1

TeOpeTI/IqCCKI/IC OCHOBBI XMMHH

1.1

XuMuyeckuit snmeMeHT. AToM. Sapo aroma, u30TOMmBI. NEKTpOHHas 000JIOYKa.
DHepreTHYecKue ypOBHHU, NOMYPOBHU. ATOMHBIE OpOWTANH, S§-, p-, d-DIIEMEHTHI
OcoOeHHOCTH pachpe/iesieHUsl IEKTPOHOB MO OpOUTAIAM B aroMax 3JEMEHTOB IMEPBBIX
YEeThIPEX NEPUOAOB. DIEKTPOHHAsI KOHPUTYpallKsl aTOMOB

1.2

Ilepnognueckuii 3akoH u Ilepuogmueckas cucremMa XHUMHYECKUX dnemeHToB J[.M.
MengeneeBa. CBsA3b NEPUOAMUYECKOTO 3aKoHA U [lepuoamdeckol CHCTEMBI XMMHYECKHX
anemeHtoB  JI.MI. MeHneneeBa € COBPEMEHHOM  TEOpPHEM  CTPOECHHSI  aTOMOB.
3aKOHOMEPHOCTH H3MEHEHMsI CBOHCTB XHUMHUYECKUX 3JEMEHTOB U 00pa3syeMbIX HMHU
IPOCTBIX W CJOKHBIX BELIECTB IO IpynnaM M IepuojaM. 3HaYeHHE NEpUOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH
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1.3

CrtpoeHue BemiecTBa. XuUMHUYECKass CBs3b. Buabpl XMUMHUYECKON CBs3U (KOBaJIEHTHAs
HEMNoJIsIpHAasl W TOJIApHAsi, HWOHHAs, MeTauinueckas). WOHBI: KAaTHOHBI W aHHUOHBL
MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XWUMHUYECKOW CBsI3W (OOMEHHBIM ¥ JIOHOPHO-
aknenTopHseIi). BomopoaHas cBs3b

1.4

BaneHnTHOCTE. 9HeKTpOOTpI/IHaTeHBHOCTL. CreneHb OKHCIICHUS

1.5

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA
KpUCTAIIIMYECKON peléTku. [lonsaTre o qucnepcHbIx cuctemax. VICTUHHBIE U KOJUIOUIHbBIE
pactBOopbl. MaccoBas 10JIs1 BEIECTBA B paCTBOPE

1.6

Knaccudukanus Heopraumueckux coeanHeHuil. HoMeHnknarypa HeopraHmuecKuX BEIIECTB

1.7

Xumunyeckass peakuus. Kiaccupukanus XMMHYECKUX peakUuid B HEOPraHUYECKOW u
OPraHMYECKONM XHMMHH. 3aKOH COXPAHEHHUS MacChl BELIECTB, 3aKOH COXPaHEHUS U
IIPEBPAILICHMS DHEPTUU IPU XUMHUYECKUX PEAKLIHSIX

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3JIMYHbIX (PAKTOPOB

1.9

OO6parumble peakuuu. XUMUYECKoe paBHoBecue. DakTopbl, BIUSIONIME HA COCTOSTHUE
xumudeckoro paBHoBecus. [Ipunnun Jle [llarense

1.10

OnexTponuTtHueckas aucconuanus. CunbHble W crnabbie snekTponuThl. Cpena BOAHBIX
pacTBOPOB BEILIECTB: KUCJIasi, HEHTpasibHas, LiesouHas. Peakiiuu HOHHOro oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC PCaKIIMU

Heoprannueckas xumusi

2.1

Hemeramner. [Tonoxenne HemeTauioB B [lepnoandeckoil cucTeMe XUMUIECKUX 3JICMCHTOB
J.1. MenneneeBa 1 0cOOCHHOCTH CTpPOCHHsI aTOMOB. PU3nvecKkne CBOMCTBA HEMETAILIOB.
AJuToTponus HEeMETaUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeposaa)

2.2

XVUMUYECKUE CBOWCTBA BAXKHEUIINX HEMETA/UIOB (TaJOreHOB, cephl, a3zoTa, Qocdopa,
yriaepoAa W KpPeMHHs) M HUX COCAMHEHUN (OKCHUIOB, KHCIOPOJACOAEPKAIIUX KHCIOT,
BOJOPOJHBIX coeMHeHuit). [Ipumenenre BaKHEHIITUX HEMETAIIOB U UX COSAMHEHUN

23

Mertamiel. [lonmoxxenne metaiioB B Ileproamyeckoil crUCTeME XHMHYECKHUX 3JIEMEHTOB
J.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX O0OJOYEK aTOMOB METAJUIOB.
Oobmme ¢usndeckue cBoiicTBa MeTauioB. CIUIaBBI METAUIOB. DJIEKTPOXUMHYECCKHHA PSif
HaNpsDKCHUH METaJLIOB
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XWMHYECKUE CBONCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kajauid, KajabllUid, MarHuw,
ATFOMUHHH, IIUHK, XpOM, JKeJIe30, Mellb) U uX coeauHeHud. OO0mme crocoObl MOMydeHUs
meTaysioB. [IpuMeHeHre MeTaioB B ObITY M TEXHUKE

2.5

I'eneTnyeckas cBs3b HCOPIraHMYCCKUX BCHICCTB, ITPHHAMJIC)KAIMX K PA3JIMYHBIM KJIaCCaM

XUMUS U )KU3Hb

3.1

Ponp xumuu B o0ecrieyeHUH YKOJIOTHYCCKOM, SHEPIreTUYCCKON M MUIIEBOM 0€3011aCHOCTH,
pa3BUTUM MeIULMHBL. [loHsATHE O HAyYHBIX METOJax IMO3HAHWA BEUIECTB M XUMHYECKUX
peaxkiun

3.2

[IpencraBnenuss 00 OOMKMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO TOIy4YEHUs
BOKHEHMIIMX BeulecTB. YeloBEeK B MHUpPE BEHIECTB M MATEPUANIOB: BaXKHEWIINE
CTPOUTEIIbHBIE MaTepHalIbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO, KepaMHKa,
MaTtepualibl JUISl DAJEKTPOHUKH, HAHOMATEpHaJIbl, OPraHUYECKHE UM MHUHEPAJIbHBIC
ynobpeHus
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XuMus u 300POBLEC YCIOBCKA: IIpaBuJia HCIIOJIb30BAaHHA JICKAPCTBCHHLIX IIPCIIapaToB,
ImpaBujia 0€30I1aCHOI0 MCIIOJIb30BaHUs npcriapaToB OBITOBOM XHMHH B MMOBCETHEBHOM
KHU3HHU
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus. 10 knace. 'a6puensa O.C., Octpoymos WU.I'., CnagkoB C.A. AKIIMOHEPHOE 00IIECTBO
«MznmatenscTBO «IIpocBenienney
» Xumus. 11 kmacc. [Nabpuensa O.C., Octpoymos WU.T'., Cnagkos C.A. AkimoHepHOe 00IIeCTBO
«MznmatenscTBO «IIpocBenienne

METOJINYECKHUE MATEPUAJIBI 1J151 YUUTEJISA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe obmiectBo «M31aTenbcTBO
«IIpocBemenue»

» Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o0miecTBo «M31aTembCTBO
«IIpocBemenue»

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETU UHTEPHET
bu6mmoreka [IOK

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