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IHosicHHUTEIbLHAA 3aIHCKA

[IporpamMmMa 1Mo XuMUM Ha yPOBHE CPETHETO 00IIero 06pa3oBaHus COCTABICHA Ha OCHOBE:!
- ®enepanpHOro 3akona ot 29.12.2012 r. Ne 273-®3 «O06 obpazoanuu B Poccuiickoit Deaepamnmm;
- denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPETHEro OOIIeT0 0O0pa3oBaHus,

YTBEPKACHHBIM NprkazoM MuHoOpHayku oT 17.05.2012 Ne 413 (c u3MeHEHUSIMH U JJOTIOJTHEHUSIMU );

- @enepanbHOl 00pa30BaTENbHONW MPOrpaMMBbl CpelHEro OOIIero 00pa3oBaHMs, YTBEPXKICHHON

npukazoM Munnpocsemienust Poccun ot 18.05.2023 Ne371 (c u3MeHEHHUSIMH U JOTIOJIHEHUSIMU );

- OenepanbHOI paboueil mporpaMMBbl CpeHETO 001ero oopa3oBanus npeamera «Xumus» st 10 —

11 xkmaccoB (6a30BBI YPOBEHB);

- OcHoBHO# 00pa3oBaTeIbHON MpOTrpamMMBbl cpeaHero obmero odpazoanust MBOY «ITYurHoBckas
COLI».
YMK no xumun st 10 — 11 xmaccos [N'a6puenan O.C., OctpoymoB U.I'. u ap.
CormacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMU WEJSIMM H3yYCHHs NpeameTa «XuMus» Ha 0a30BOM

YPOBHE SIBJISIFOTCS:

(hOopMUPOBaHHE CHUCTEMBI XUMHUYECKHX 3HAHWN KaK Ba)KHEHINEH COCTaBISIONIEH €CTECTBEHHO-
Hay4YHOU KapTHHBI MUPA, B OCHOBE KOTOPOU JIeXkKaT KIFOUEBbIC MOHATHSA, (PyHIaMEHTaIbHbIC 3aKOHBI
U TEOpPUHU XUMHUHU, OCBOCHHME S3bIKa HAyKH, YCBOCHHME M IOHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJICHHE C HCTOPHEH HX pa3BUTHA H
CTaHOBJICHHUS;

(dhopMUpOBaHNE U Pa3BUTHE MIPEJICTABICHUNA O HAYYHBIX METOJaX MMO3HAHUS BEUIECTB U XUMUYECKUX
peakuuii, HEOOXOAMMBIX [UIsi MPUOOPETeHUS YMEHHH OPHEHTUPOBATHCA B MHpPE BEIIECTB U
XUMHUYECKHUX SBJICHUH, UMEIOLIUX MECTO B IIPUPOJE, B IPAKTUUECKOU U MIOBCEIHEBHOM )KU3HU;
pa3BUTHE YMEHUH M CHOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HaOMIOEHHEM M OOBSCHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOIII0/IEHUEM MPaBUil 0€30MaCHOTO 0OpAIIeHHs C BEIIECTBAMH.

B cBsi3u ¢ 3TUM mpH M3ydeHUHU mpeaMeTa «XUMHsS» JTOMUHUPYIOIIee 3HAUY€HUE MPHOOPETAIOT TaKue
3aa4H, KaK:

ajanrtanus OOydYaromMXcsi K YCJIOBHMSIM JMHAMUYHO pa3BHUBAIOIIErocsi Mupa, (popmupoBaHue
UHTEJJICKTyaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPAa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XU3HEHHBIX CHUTYalMSX,
CBSI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOydYaIOMIMXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIA), HUMEIOIINX
YHHUBEpPCAJIbHOE 3HAYEHHE JUIsl Pa3IMYHbIX BUJOB JIEATENBHOCTH: pELIeHMs IMpoOieM, IMOMCKa,
aHaim3a U 00paboTKH MH(POpPMAIUHM, HEOOXOIUMBIX Ui MPUOOpPETEHHS OMbITa NEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHMM XUMHUH, a TaKXkKe JUIsl OLEHKH C MO3ULUN
JKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHYECKHX TPOIECCOB Ha
OpraHM3M UeJIoBeKa U MIPUPOJHYIO CPELY;

pa3BUTHE II03HABATEIbHBIX HWHTEPECOB, HMHTEIUICKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
o0yyYaroImuxcs: CIOCOOHOCTH CaMOCTOSATENIbHO TNpUOOpeTaTh HOBBIE 3HAHUS 1O XHMHUHU B
COOTBETCTBUM C KU3HEHHBIMH IMOTPEOHOCTSAMH, HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOMCKA M aHaIM3a y4eOHOW M Hay4YHO-MOMYJISIpHON MH(OpMAIMU XUMHYECKOTO
COJIepKaHus;

dbopMHpOoBaHHE W pa3BUTHE Y OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJII0AaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
MIPY TUIAHUPOBAHUU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIHTaHHE y OOydaromuxcs yOeKIEHHOCTH B T'yMaHMCTUYECKOW HANpaBICHHOCTH XHUMHUU, €&
BOXHOM POJIM B pELIEHUH IIOOAIBHBIX NPOOJEeM palMOHAIBLHOTO MPHUPOAONOIb30BaHUS,
MIOTIOJTHEHMSI JHEPreTUYECKUX PECYPCOB M COXPAHEHUs NPHUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE0OX0UMOCTH OEpe’KHOT0 OTHOIIEHHUS K MPUPOJIE U CBOEMY 370POBbIO, a TaKkKe MPUOOpeTeHUs
OMbITa MCHOJB30BAHUS IMOJTYUYEHHBIX 3HAHUW JJI1 MPUHSTHS TPAMOTHBIX PEIICHUM B CHUTyalHUsX,
CBSI3aHHBIX C XUMUYCCKUMH SIBJICHUSMHU.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe HIKOJIbI



OOwiee 4ncino 4acoB, OTBEAEHHBIX JUIS M3YYCHHMS XUMHUHM, Ha 0a30BOM YpOBHE CpEJHEro OOIIero
oOpazoBanusi, coctapiseT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 gac B
HEJICITIO).

| Conepskanue 06ydyeHus
10 KJIACC
Oprannyeckasi XuMHs

TeopeTnyeckne 0CHOBbI OPraHU4eCKOl XUMUH

[Ipenmer opraHMyeckoil XUMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYECHHE B IIOJYYEHUU HOBBIX
BEUIECTB M MarepuayioB. Teopusi cTpoeHHs opraHudeckux coennHeHudt A. M. ByrtnepoBa, e€ ocHOBHbIE
nojoxeHus. CTpyKTypHble (OpPMYIIbl OpraHMUECKUX BellecTB. I'omMmonorus, nzoMepus. XuMHUECKas CBSI3b B
OpPraHMYECKUX COEAUHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenre o KiIaccUpUKAMM OpPraHUYECKUX BemecTB. HoMmeHkiaTypa OpraHMYecKHX
COEIMHEHUI (cUcTeMaThyecKkas) W TpUBUAJIbHBbIE HAa3BaHUS BaXKHEUIIMX MPEACTaBUTENEH KJIacCoB
OpPraHMYECKUX BEILECTB.

DKCcrepuMEHTAIbHbIE METObl M3YUYEHMsI BEIIECTB U MX MPEBpALICHUI: O3HAKOMJIEHHE ¢ oOpa3Lamu
OpPraHMYECKUX BEILECTB U MaTepHallaMU Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPIraHUYECKUX BEILLIECTB,
HaAOJII0JIEHUEe U ONMCAHHWE JEMOHCTPALMOHHBIX OMNBITOB MO MNPEBPAIICHUIO OPraHUYECKUX BELIECTB IPHU
HarpeBaHuu (IJIaBJeHUe, OOyTIMBaHUE U TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUN pAld. MeTaH M 3TaH — MPOCTEHUIINE MPENCTaBUTENN
aJIKaHOB: (PM3NYECKUE U XUMHUYECKHE CBOMCTBA (peaklMy 3aMeIlleHUsl U TOPEHNs), HaX0XK/IEHHUE B IIPUPOJIE,
IIOJIyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKHUH psii. ODTWIEH U MpOoNuJeH — NpocTeiliune
OpeACTaBUTENIM  aJKEHOB: (U3MYEeCKMe M  XUMHUYECKHe CBOWCTBAa  (peakuMd TUAPUPOBAHMA,
raJIor€HUPOBAHNUS, THIpaTallUK, OKHCIIEHUS U MOJIMMEpPHU3aLliN ), TOJIy4YeHUE U IPUMEHEHUE.

Ankanuensl: Oyrtanuen-1,3 um merunOyrtaaueH-1,3: cTpoeHMe, BakHEHIIME XMMHUYECKHE CBOMCTBa
(peakuus nonuMepusanun). [lomydyeHne CHHTETHYECKOTO KayyyKa U PE3UHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHMs, TOMOJIOTMYECKMH psA. ALETWIEH — HpOoCTeHIIni
IPEJICTaBUTEIb AJTKUHOB: COCTaB, CTPOCHUE, (U3NYECKUE U XUMUYECKHE CBOWCTBA (peaKlMy FMIPUPOBaHUS,
raJJoreHUPOBaHUS, TUIPATALlUH, TOPEHUS ), HOJTYUYEHHE U TPUMEHEHHE.

Apensl. benzoun: cocTa, cTpoeHne, GU3NYeCKue 1 XUMHUYECKHE CBOWCTBA (peaklMy raJlor€HuPOBAHUS
U HUTPOBaHMA), IMOJIyu€HHE U TNpUMEHEHue. lonyon: cocmas, cmpoeHue, Guauyeckue u XumuueckKue
ceolicmea (peakyuu 2an02eHUpPOBAHUS U HUMPOBAHUS), NOJyYeHue u npumererue. TOKCHYHOCTb apeHOB.
I'enernueckas CBA3b MEXKAY YIJIEBOJOPOJAMH, IPUHAIJIEKAIIUMHI K Pa3IMUHBIM KJIaccaM.

[IpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpuponHblii Ta3 u nmomyTHbEe HeTsHBIE Ta3bl. Hedth u e
npoucxoxaenue. CrnocoObl nepepaboTKH He(TH: MEeperoHkKa, KPeKUHI (TepPMUYECKHH, KaTaluTHUECKHUil),
nuponu3. [IpoxgykTel mepepaboTku HePTH, WX TMPUMEHEHHWE B TPOMBINUIEHHOCTH W B ObiTy. KameHHBIH
yroJib ¥ MIPOAYKTHI €ro nepepaboTKH.

DKCcrepuMEHTAIbHbIE METObl M3YUYEHMsI BEIIECTB U MX IMPEBpALICHUI: O3HaAKOMJIEHUE ¢ oOpa3Lamu
IUIACTMACC, KaydyyKoB M pe3uHbl, Koutekuuu «Hedtb» u  «Yromab», MonaenMpOBaHUE MOJEKYJ
YTJEBOJOPOAOB M TalOT€HONPOU3BOAHBIX, NMPOBEACHUE IPAKTUYECKON pabOThl: MOJyYEHUE STHIEHA U
U3y4YEHUE €r0 CBOMCTB.

Pacuérnble 3amaumn.

Bbuncnenuss mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOIO
BElIECTBA WJIM MPOJYKTa PEAKIUH MO HM3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOIO M3 HCXOIHBIX
BEIIIECTB WU NMPOJYKTOB PEAKIIH).

Kucnopoacoaepxamniue oprannyeckne coeAnHeHUs!

[IpenenbHble OJHOATOMHBIE CIHUPTHI. METaHONI M 3TaHON: CTPOEHHE, (PU3MUECKHE U XHMUYECKHE
CBOICTBa (peaklnu ¢ aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOJOPOIaMu, TOPEHUE), IpUuMeHeHue. Bogopoaasie
CBSI3M MEXKIY MOJIEKYJIAMH CIIUPTOB. J[elicTBUE METAHOA U ATAHOJIA HA OPIaHMU3M UY€JIOBEKa.

MHoroatoMHble CHMPTHL. DTUIEHITIUKOIb M TJIMLEPUH: CTPOCHHE, (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa (B3aMMOJICHICTBHE CO ILEIOYHBIMH METajllaMH, KadeCTBEHHas pEaklMs Ha MHOTOATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3M yesnoBeka. [IpuMeHeHre runepyuHa u 3TUICHTJIUKOIS.

@DeHoJI: CTpOEHUE MOJIEKYJbl, (U3NYeCKHMe W XUMHUYeckue cBoiicTBa. TokcuuHOCTh (eHona.
[Ipumenenwne peHomNa.




Anbnerunpl U kemonvl. DopManbleru]], aueTalbAeTHa: CTPOeHHE, (U3NYECKHEe U XHMUYECKHE
CBOWCTBA (PEaKIMK OKHCIICHUS U BOCCTAHOBIICHUS, KAYECTBEHHBIC PEAKIINH ), TIOJTYUCHUE U TPUMEHEHHE.

O/HOOCHOBHBIE MpezieibHbIe KapOOHOBbIE KUCIOTHl. MypaBbUHAs U YKCYCHAasl KUCIIOTBI: CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME IJIS Kiacca KHCIOT, Peakuus dTepUpHUKAIN),
nojy4yeHue u npuMmeHeHue. CTeapruHOBas U OJIEMHOBAs KUCIOThI KaK MPEACTaBUTENIN BBICIINX KapOOHOBBIX
KUCJIOT. MBUIa Kak COJTM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHUE.

CrnoxHble 3(Upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['mMaponu3 cioxxHbIX 3¢upoB. JKupsl.
I'mppomus xupos. [Ipumenenne xupoB. buosornueckas poib KUPOB.

VYraeBoJsl: cOCTaB, KiIacCU(pHKAIMS YIJIEBOAOB (MOHO-, OU- M HoJucaxapuabl). [uokoza —
NpOCTEHIINKA MOHOCAaxXapui: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYEeCKHe W XMMHUYECKHE CBOICTBa
(B3ammopetictBue ¢ tuapokcuaoM wmeau(ll), okwcieHne aMMHMadHBIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIIOKO3bI), HaXOXICHHWE B TPHUPOJE, NPHUMEHEHHE, OMOJIOTUYECcKas pPOJb.
dotocuHTe3. PpyKTO3a KAaK H30MEP IITFOKO3BI.

Kpaxman u nemmono3a kak npupoaHblie monmMepbl. CTpoeHne Kpaxmalia U HeJUTIoNI03bl. Pu3ndeckue
U XUMHUYECKHE CBOICTBA Kpaxmaiia (THAPOIN3, KAUEeCTBEHHAs peakIusi ¢ HOJIOM).

DKcrepuMEeHTaIbHBIE METO/IbI U3YUYeHHsI BEUIECTB U UX INPEBpAIICHUI: TIpOBeeHNe, HAOMI0ACHNE U
OIHCaHME JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEaKI[MH OJJHOATOMHBIX CIIMPTOB
(okucnenue staHona okcugoM wmeau(ll)), MHOroaToMHbIX CHUPTOB (B3aUMOJICHCTBUE TIJIMIIEpHUHA C
ruapokcuaoM wMenu(Il)), ampmermpaoB (OKHCIEHHE aMMHAYyHBIM —pacTBOpoM okcuaa cepebpa(l) u
rugpokcuom memu(ll), B3ammoneiicTBue kKpaxmana C HMOAOM), TPOBEIEHHE MPAKTHYECKOW pPaOOTHI:
CBOWCTBA pacTBOPA YKCYCHOW KUCIIOTBHI.

PacuérHnble 3amaumn.

Bbruncnenus mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOIO
BEIIECTBA WJIM TMPOAYKTa PEAKUMU IO M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB WU NMPOJYKTOB PEAKIIH).

A3zoTcozepiKale OpraHudecKue COeTMHEHHS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudeckue coequHeHus. Pu3nueckne 1 XUMHUECKUe CBOMCTBA
AMHHOKHUCIIOT (Ha puMepe TIulrHa). bruonornyeckoe 3HaueHHEe aMUHOKUCIOT. [lenTupl.

benku kak mpupojiHbIE BBICOKOMOJEKYJSpHbIE coennHeHMs. [lepBuUuHas, BTOpHYHAs U TPETUYHAs
CTpyKTypa OelKoB. XMMHUYECKHE CBOWCTBA OEJIKOB: T'MAPOJU3, ACHATYpallls, KaUeCTBEHHbIE PEAaKIMM Ha
OeNKH.

DKcrepUMEeHTaIbHBIE METOJbl M3YYCHHsl BEIIECTB M WX IpeBpallleHHil: HaOJIr0JeHHWE W ONMHCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHaTypalus OeJIKOB IPU HArPEBAHUU, LIBETHBIE PEaKI[H OEIKOB.

BbicokoMo1eKyJISIpHbIE COeTMHEHUSs

OCHOBHBIE MOHSATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUNA: MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, CTENCHb IOJIMMEPU3AlMN, CpenHss MOoJeKyspHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COETUHEHUHN — MOJIMMEpHU3alus U MOJIMKOH/IEH AU

DKcIepUMEHTaIbHBIE METO/IbI M3YUYeHHsI BEUIECTB U MX IMPEBpAIICHUI: O3HAKOMIIEHHE C 0Opa3lamu
HNPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAydyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanuss MeXIpeIMETHBIX CBsi3ell MNpu M3yYeHMH opraHudeckoil xumuu B 10 Kiacce
OCYILECTBIISICTCSI Yepe3 HCIONb30BaHUE KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IOHATUH, TaK M TOHSATHH,
SBJISIFOIIMXCSI CHCTEMHBIMU JIJIS1 OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0m1re ecTeCTBEHHO-HAYyUHBIC TIOHATHS: SBICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs, aHATU3,
CHHTE3, KIaccu(UKaIMs, NEPUOIMIHOCTb, HAOIIOICHHE, U3MEPEHHE, YIKCIIEPUMEHT, MOIETMPOBAHNUE.

dwusnka: MaTepus, SHEPTrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, JHEPTeTHUECKUI YPOBEHbB, BEIIECTBO,
TeN10, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (pU3MUecKre BEIMUUHBI M €MHULBI UX U3MEPEHUS.

Buonorus: xinerka, opranusm, 6uocdepa, 0OMeH BEIIECTB B OpraHu3Me, (poTocuHTe3, OMOIOTHIECKH
aKTHBHBIC BelIecTBa (OCIKU, YTIAEBOABI, KUPHI, PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: NHIIEBbIE MPOAYKTHI, OCHOBBI pAalMOHAJIBHOIO IHTaHMs, MOIOLIME CPEACTBa,
JIEKapCTBEHHbIE U KOCMETHYECKHUE MPeTapaThl, MaTepUAIIbl N3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OO0uasi 1 HeOPraHUuYecKass XUMUS
Teopernueckue 0CHOBbI XHMHMH



XuMUYeckuil 3nmeMeHT. AToM. Sapo aToma, M30TOIBbL. DIEKTPOHHAs 000J0YKa. DHEpreTudeckue
YPOBHH, MOAYPOBHHU. ATOMHBIE opOuTanw, s-, p-, d- anemeHTsl. OCOOCHHOCTH PACIIPEICIICHHS YICKTPOHOB
1o OpOUTANIAM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpaIusi aTOMOB.

[Iepnonnueckuit 3axoH u llepuonnmueckas cucrema xumudeckux aviemeHToB JI. M. MeHnneneesa.
CBs3b nepuoandeckoro 3akoHa u Ilepuoanueckoil cucremsl xumMudeckux 3meMeHToB /1. M. Menneneesa ¢
COBPEMEHHOM Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMHUUYECKHUX IJIEMEHTOB U
o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyMIaM M MepuojaM. 3HaueHUE MEepUOAUYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMUYecKasi CBsI3b. BHIbI XMMHUECKON CBS3U (KOBAJICHTHAs HEMOJSIpHAs U
MoJIpHAasi, HWOHHAs, MeTajuiMueckas). MexaHu3mMbl 00pa3oBaHWs KOBAJICHTHOW XUMHUYECKOW CBS3U
(oOMeHHBIH M JOHOPHO-aKUENTOpHBINH). Bomopomnas cBs3b. BaneHTHOCTb. DJIEKTPOOTPUIATENBHOCTD.
Crenensb okucieHus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOrO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEIECTBA.
Tunbl KPUCTALTUYECKUX PEHIETOK. 3aBUCUMOCThH CBOMCTBA BEILIECTB OT THMA KPUCTAUTUYECKON PEIIETKH.

[lonsiTue 0 AUCHEpCHBIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOPBL. MaccoBas 10151 BEIECTBA B
pacTBope.

Knaccudukanuss HeopraHmdyeckux coequHeHuil. HoMeHKiaTypa HEOpPraHMYEeCKHMX BEIIECTB.
['eneTnyeckas CBsi3b HEOPraHUUECKHUX BEIIECTB, MPUHAUICIKAIIUX K PA3TUYHBIM KJIaCCaAM.

Xumuyeckasi peakuus. Kinaccudukaus XUMUYECKHX peakinii B HEOPTaHUYECKOW M OpraHuYecKou
XUMUHU. 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH MTPU XUMUYECKUX
peakumsIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NUYHBIX (hakTopoB. OOpaTUMbIE peakIiuu. XUMHUYECKOe
paBHOBecue. PaKTOPHI, BIUAIOIINE HA COCTOSIHUE XUMHUecKoro paBHoBecus. [Ipuniun Jle [latense.

OnekTponutrueckas auccouuanus. CuibHbIe U clladble 37eKTposuThl. Cpelna BOAHBIX PacTBOPOB
BEILECTB: KUCNasl, HEUTpasabHas, MIeJI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCepUMEHTAIbHbIE METOJbl HM3yUEHHUs BEIIeCTB M HMX MPEBpAllleHUN: IEeMOHCTpaIus TaOIuIl
«llepuognyeckas cucrema xuMmuueckux onemeHtoB I, M. MenngeneeBa»y, wusydeHue Monenen
KPUCTAJUTMUECKUX PEHIETOK, HaOII0OJeHHEe W ONUCAaHUE JIEMOHCTPAIMOHHBIX U JIAOOPaTOPHBIX OMBITOB
(paznoxeHue MepoKcuia BOIOPOIa B MPUCYTCTBUM KaTaau3aTopa, Onpe/eieHUe Cpeibl paCTBOPOB BEIECTB
C MTOMOIIIbI0 YHUBEPCATHLHOTO HHIMKATOPA, PEAKIIMU HOHHOTO 00MEHa), MpOBeJeHIE MPAKTUYECKOM paboThI
«BnusiHre pa3nuuHBIX (AKTOPOB HA CKOPOCTh XMMHUSCKON peaKIimy.

PacuérHbie 3agaun.

Pacuértel o ypaBHEHHSIM XUMHUYECKUX PEAKLU, B TOM YHCIIE TEPMOXUMUUYECKHUE PACUETHI, paCUETHI C
WCIIOJIb30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEIIECTBAY.

Heoprannueckasi xumust

Hewmeramnsbl. Ilonoxenne HemeramnoB B Ilepumonnueckoid cucteme XMMH4YecKux 3nemeHtoB JI. WM.
MenzaeneeBa M OCOOEHHOCTH CTpOEHHMsSI aToMoB. (DU3NYECKUE CBONCTBA HEMETAUIOB. AJIIOTpOINHUs
HEMeTaJUIoB (Ha MpUMeEpe KUCIopoaa, cepsl, hochopa u yriiepoaa).

XVUMUYECKUE CBONCTBA BAKHEHIIMX HEMETAJUIOB (TaJlOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepona u
KPEMHUS) U UX COSAMHEHUH (OKCHIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHHI).

[IprMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meramwmoB B Ilepmoanueckoil cucreme xumuyeckux osnemeHtoB J[. WM.
MenpeneeBa. OCOOCHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JOYEK aTOMOB MeTayioB. OOmue ¢uznueckue
cBoMcTBa MeTa/u10B. CIUIaBbl METAJJIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHUN METaIIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIIMX METAJJIOB (HATPHM, KaJluii, KalbI[Ui, MarHu, aJlFOMUHUH, [IUHK,
XpoM, JKeJe30, Me/ib) U UX COeITMHEHUH.

Oo6ume cocoObI moyyeHus MeTayuioB. [IprMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HX IPEBpPALICHUN: HM3YyUYEHHE KOJUICKIIUU
«MeTtamiel U CIUIaBB», OOPA3I[OB HEMETAJIOB, PEIICHUE SKCICPUMEHTAIBHBIX 3a7ad, HAONIOJCHHE U
OMMCaHUE JEMOHCTPAlMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aMMOJAEWUCTBHE THUIPOKCHIA ATIOMHHUSA C
pacTBOpamMu KUCIOT U IeJ0uYei, KaueCTBEHHbIE PEaKIIMU Ha KATHOHBI METAJLIIOB).

PacuérHbie 3agaun.



PacuéTpl Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBa, Macce HIIU
00BEMY OJTHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, PACYETHl MAcChl (00bEMa, KOJTUYECTBA BEIIECCTBA)
MPOJIYKTOB PEAKLIMH, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B o0ecrieueHuu 3KOJIOTUYECKOM, YHEPreTHUECKON U MUIIEBON 0€30MacHOCTH, pa3BUTHU
MeUIUHBL. [IoHsATHE 0 HAyYHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUM.

[TpencraBienust 06 00X HAYYHBIX MTPUHIIUIIAX MPOMBIIIIEHHOTO MOTYYSHHS BaKHEHIIINX BEIIECTB.

YenoBek B MUpE BEMIECTB U MATEPHAJIOB: BAXKHEHIINE CTPOUTEIIbHBIE MATEPUAIIBI, KOHCTPYKIIMOHHBIE
MaTepHuabl, Kpacku, CTEKJIO, KepaMHUKa, MaTepuaibl JIJIs JIEKTPOHUKH, HAHOMATepUaibl, OPTaHUYECKUE U
MUHEpaTbHBIC yI0OpEHUS.

XuMHSL W 30pOBbE YEJIOBEKA: IIpaBWja HCIIONb30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB, IMpaBHIIa
0€30MacHOT0 UCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMUHU B TOBCETHEBHON KU3HU.

MexnpeAMETHBIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBsI3€l NpU M3ydeHHMM 00lied M Heopranmdeckoil xumuu B 11 kiacce
OCYIIECTBIISIETCS Uepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHATUN, TaK WU TOHSTHIA,
SIBJISIFOIIUXCS. CHCTEMHBIMU JUIS1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4HbIN (hakT, TUNIOTE3a, 3aKOH, TEOPHs], aHATIU3, CUHTE3,
KJIaCCU(UKAIUS, TIEPUOTUNIHOCTD, HAOTIOCHHE, SIKCIIEPUMEHT, MOJISITMPOBAHNE, U3MEPEHUE, SIBIICHUE.

®usuka: Marepusi, OSHEpPrus, Macca, aToM, OJJEKTPOH, MPOTOH, HEHUTPOH, HOH, H3O0TOIl,
PaMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUYCCKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE
BellecTBa, GU3NUecKre BETUUYUHbI U SUHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kimeTka, opraHu3M, IKocUcTeMa, Onocdepa, Makpo- ¥ MUKPOIIIEMEHTHI, BATAMHHBI, 00OMEH
BEILECTB B OPraHU3ME.

I'eorpadus: MuHEpabl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOMAEMEBIE, TOTUTUBO, PECYPCHI.

TexHonmorus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIyprusi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUaIoB, CEIbCKOXO3IMCTBEHHOES TPOU3BOACTBO, MHUINECBAs MPOMBINUICHHOCTh, (hapMaleBTUYeCKast
NPOMBIIUIEHHOCTh, TPOU3BOJACTBO KOCMETHUYECKHX NPENapaTroB, IPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTEepHUAJIOB, SJIEKTPOHHAS TPOMBIIILICHHOCTh, HAHOTEXHOJIOTUH.

II. TlnaHupyemble pe3yabTaThbl OCBOCHHS YU4€OHOTO MpeaMeTa
JIN4YHOCTHBIE pe3yJibTaThl

IPaXXIaHCKOE - O0CO3HaHHUSl OOYYAIOIIMMIKCS CBOMX KOHCTUTYLUHOHHBIX TpaB W OOS3aHHOCTEH, YBKEHHS K
BOCIIUTaHUE! 3aKOHY U IIPABONOPSAKY;
- MpPEICTaBJICHUS O COLUANBHBIX HOpPMax M IIpaBWJIaX MEKINYHOCTHBIX OTHOLICHHH B
KOJIICKTHUBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOH NESTENbHOCTH IPU CO3JaHWUU YUEOHBIX IMPOEKTOB,
peleHnr Y4eOHbBIX U T03HABaTEeNbHBIX 33124, BBITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

- CIOCOOHOCTH MMOHUMATh W NIPUHAMATh MOTHBBI, HAMEPEHHUS, JIOTHKY ¥ apTyMEHTHI JPYTUX TpU
aHAJIN3€e PA3JINYHBIX BUAOB YUeOHOH IEeATENbHOCTH;

MNaTpUOTUYICCKOC - ICHHOCTHOI'O OTHOIIICHUSA K UCTOPUUCCKOMY U HAYYHOMY HACJICAUIO OTCUYCCTBCHHOM XHUMHH,
BOCIIMTAHHCE! - YBaXXCHU K NPOLECCY TBOPUCCTBA B obnactu TCOPHUHU U NPAKTUYCCKOTO IMPUMCHCHUS XUMUH,
OCO3HaHudg TOro, 4Yro JOCTMIXKCHHUA HAYKHM €CTbhb pe3yybTaT IIUTCIbHBIX Ha6JIIOZIeHHi/‘I,
KPOIIOTJIUBBIX 3KCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOT'O TPy da y‘IéHLIX " IPAKTUKOB;

- HHTEPECa U MMO3HABATCIbHBIX MOTUBOB B MMOJIYYCHUHN U IMMOCIICAYIOMIEM aHAIN3EC I/IH(l)OpMaI_II/II/I )
NEPCaOBBIX TOCTHKCHHUAX COBpeMeHHOfI OTEYCCTBCHHOI XUMUU,

AYXOBHO- - HDAaBCTBECHHOI'O CO3HAHU A, STUUCCKOI'0 MMOBECICHU A,
HPaBCTBCHHOC - CIIOCOOHOCTH OIICHMUBAThL CHUTYyalluH, CBA3AHHBLIC C XUMHWYCCKUMHU ABJICHHUAMH, U NPHUHHUMATH
BOCIIMTAaHUC: OCO3HaHHBIC PEIICHUA, OPUECHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIEC HOPMBI U IEHHOCTU,

- TOTOBHOCTH OIIEHHUBaTh CBOE TIOBEJEHWE W TIOCTYNKH CBOWX TOBApHUINEH C TIO3WINI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCEACTBHUI ITUX MOCTYIKOB;

(usnyeckoe - TMOHUMaHWS UEHHOCTEH 3J0poBOro u Oe3omacHoro oOpa3a JKW3HH, HEOOXOIUMOCTH
BOCITUTAHUE, OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3UUYECKOMY U ICUXUIECKOMY 3JI0POBBIO;
hopmupoBaHue - COOIOZICHUS TIPABIIT 0€301TaCHOTO OOpAaIIeHHs ¢ BEMIECTBAMH B OBITY, TIOBCETHEBHON KU3HU H
KYJNbTYPBI B TPY/JIOBOM JIeATEILHOCTH;

3I0POBbS U | - MOHUMAaHUS [ICHHOCTH MPaBU HHIUBHYATBHOTO U KOJUICKTUBHOTO OE30MaCHOTO MOBECHHUS B
SMOLIMOHAIIBHOTO | CUTyaIlUsX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOACH;

Onaronoayyus: - OCO3HAHWS TIOCIEACTBHA W HENPHUATAS BPEAHBIX MPHUBBIYEK (YMOTPeOJICHHUS alKOTOJIA,

HapKOTUKOB, KYPEHHS);




TPYI0BOE
BOCIIUTAHUE:

- KOMMYHUKAaTHBHOM KOMIETEHTHOCTH B  y4eOHO-HUCCIENOBATENBCKOW  JIESATEIBHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUAX IESATEIEHOCTH;

- YCTAaHOBKHM Ha AaKTHBHOC Yy4YaCTUC B PpPCHICHUU TMPAKTHYCCKHUX 3aaad COHHaHBHOﬁ
HanpaBJICHHOCTH (B paMKaX CBOEI0 KJiacca, IIKOJIbI);

- UHTEpeca K MPaKTHIECKOMY M3YUEHHIO NPOQeccHil pa3iIudHOTO Poja, B TOM YUCIIE HA OCHOBE
IMPUMEHCHUSA ITPEAMETHBIX 3HAHUH I10 XUMHH,

- YBaXEHUA K TPYY, JIIOASIM TpyJla U pe3yjbTaraM TPYyAOBOU NESITENbHOCTH;

- TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHIYaJIbHOH TpaeKTOpHU 0oOpa3oBaHHs, OymyIei
npoeccuu 1 peaan3aiy COOCTBEHHBIX )KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

9KOJIOTHUYECCKOC
BOCIIUTAHHUC:

- JKOJIOTHUECKH I1eJIeCOO00pa3HOT0 OTHOLIEHHUS K MNPUpOe, KaKk HCTOYHHKY CYLIECTBOBAaHUS
JKU3HU Ha 3emie;

- INIOHMMAaHUS IJIOOANBHOIO XapakTepa 3KOJIOTMYECKUX MpoOJieM, BIMAHUS SKOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATILHON CPEbI;

- OCO3HaHHWA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTM)KEHUH XMMHUHU JAJsl PEIICHHs BOMPOCOB
paIMoOHAIBHOTO MIPUPOIONIONb30BAHNS;

- AKTUBHOI'O HETIPUATUS JEHCTBUMN, IPUHOCAIIUX BPEX OKPYKAIOIIEH IPUPOJHON Cpeae, YMEHHUS
NPOTHO3UPOBATh HEOIArONPHUATHBIE YKOJIOTUYECKUE TIOCIEACTBUS NPEANPUHIMAEMBIX JICHCTBUI
Y IIPEIOTBPALLATD UX;

- HalIM4yusg pa3BUTOIO 3KOJOTHYECKOTO MBIIUIEHUS, HKOJIOTMYECKOW KYJIBTYpbI, OIbITa
JIeATENbHOCTH  JKOJOTMYECKOM  HAIPABICHHOCTH, YMEHMS PYKOBOJACTBOBAaTbCS HMH B
MIO3HABATEIbHOH, KOMMYHHKAaTUBHOM M COLMATBLHON MPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
IPOTHUBOCTOSATH HJICOIOTUH XeMOopoOHH;

LIEHHOCTH
HAy4HOI'O
TO3HAHHUA:

- c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAYKW U 0OIIECTBEHHOW MIPAKTHUKH;

- TOHMMaHMA CHeuupHUKH XUMHAM KaKk HayKH, OCO3HaHHMs e€ ponu B (OPMHPOBAHUM
PaLMOHAIIBHOTO HAYYHOI'O MBIIUICHHUS, CO3JaHUU LIEJIOCTHOI'O NPEACTABICHHUS 00 OKpPY’KaloIIeM
MUpE KaK O €IMHCTBE IPHUPOABI U YEIOBEKA, B IIO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny npodIieM COXpaHeHHsI IPUPOIHOTO PaBHOBECHS,;

- yOexnéHHOCTH B 0CO00H 3HAYUMMOCTHM XUMHHU JUISI COBPEMEHHOM NMBWIM3AIMMU: B €€
TYMaHUCTHYECKOW HAIPaBIEHHOCTH W BaKHOW POJM B CO3/aHUM HOBOUM 0a3bl MaTepHalbHOW
KYJIBTYPBI, PEUICHUH [JI00ANBHBIX MPO0JIeM YCTOHYHMBOTO Pa3BUTHsI YEJOBEUECTBA — CHIPHEBOM,
9HEPTeTHYECKOH, MHIIEBOM M HKOJOIMYECKOH Oe30macHOCTH, B PAa3BUTUM MEIHULMHBL,
o0ecreYeHUr YCIOBHI YCTICITHOTO TPY/ia U DKOJIOTHYECKH KOM(MOPTHOM JKU3HU Ka)KJIOTO YiIeHa
o01ecTBa;

- ©CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH: IOHUMAaHHA CYIIHOCTM METOJOB  IO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJIy4aeMble 3HAHUS VIS
aHanu3a M OOBSCHEHHUS SIBJICHUI OKPYXAIOIIEro MUpa M MPOUCXOIAIIMX B HEM HM3MEHCHWH,
YMEHHUS JIeJIaTh 000CHOBaHHBIE 3aKITIOYCHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS TaHHBIX
C LIEIIBIO NIOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUs AJISL peUIeHus] npoljeM B
peaIbHBIX )KU3HEHHBIX CUTYyallHsX;

- MHTEpeca K O3HAHUIO U HCCIIEI0BATENbCKON AEATENbHOCTH;

- TOTOBHOCTH H CIIOCOOHOCTH K HEMpPEepPhIBHOMY 00pa30oBaHHIO M C€amM000pa30BaHUIO, K
AKTMBHOMY IIOJIyYCHHMIO HOBBIX 3HAHMM 10 XUMUU B COOTBETCTBUM C IKU3HECHHBIMHU
MOTPEOHOCTAMU;

- HHTepeca K 0COOCHHOCTSIM TPYia B pa3In4HbIX cepax mpodeccuoHaIbHON e TeIbHOCTH.

MertanpeameTHble pe3yJibTaThI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHS

bazoBrie
JIOTHYECKHE
JICUCTBUSL:

- CaMOCTOATENIFHO (OpMYIHMpPOBaTh M  AKTyaJM3MPOBaThb MpOOJEeMy, BCECTOPOHHE €&
paccMaTpHBarh;

- OTIpeAENATh LENN IeATENIbHOCTH, 3a/laBas MapaMeTpsl U KPUTEPUH UX JTOCTHKEHHS, COOTHOCUTh
Pe3yIbTaThl AESITEIBHOCTU C OCTaBICHHBIMU LIEIISIMHU;

- MWCIOJb30BaTh NP OCBOCHUM 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICISATH
XapakTepHble TPHU3HAKM TIOHATUH W yCTaHABIMBaTh HX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUS Il OOBICHEHHUS OTACIBHBIX (PAKTOB U SIBICHHIA;

- BBIOMpPATh OCHOBAHUS M KPUTEPUU JUTSL KIacCU(HUKALMU BELIECTB M XMMUYECKUX PEaKIHi;

- YCTaHaBIUBATh MPUYNHHO-CIIEJICTBEHHBIE CBA3H MEXIY U3y4aeMbIMH SIBICHUSIMU,

- CTPOWTH JIOTHYECKHE PACCY)KICHHUs (MHAYKTHBHBIC, NICAYKTHBHBIC, 1O AHAJIOTHH), BBISABISTH




3aKOHOMEPHOCTH U MPOTHUBOPEUMS] B pacCMaTpUBACMBIX SBICHHAX, (POpPMYIHpPOBATH BBHIBOIBI U
3aKIII0YEHUS;

- PUMEHSTH B TIpoIlecce O3HAHNS, HCTIOIb3yeMbIe B XHMUN CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBBIBaTh MOAEJIBHBIE MPEJCTABICHUS — XWMHUYECKMH 3HAaK (CHMBOJ) 3JIEMEHTa,
XUMuueckasi (GopMmysa, YpaBHEHHE XHMHYECKOW pEakUMH — TpPH PpEIIeHHH y4eOHBIX
MO3HABATEIBHBIX M MPAKTUYECKUX 3aJ1a4, MPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC MPEACTABICHNS IS
BBISIBJICHHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEUIECTB U XUMHUYECKHUX pPEeaKLnil.

BazoBrie
HCCIIENOBATEILC
KHe JIeHCTBUS:

- BIIaJICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

- (hopMynHpOBATH LIENH U 3aJIa4l HCCIE0BAHUS, UCITOIh30BAThH MMOCTABICHHBIC H CAMOCTOSITEIBHO
c(OpMyJIMPOBaHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JJisi (HOPMHUPOBAHUS
TUIIOTE3BI 10 MPOBEPKE IPABMIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

- BIAJCTh HAaBBIKAMH CaMOCTOSTENLHOTO IUIAHWPOBAaHHUS M TMPOBEACHUS  YUCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJOM MPOIECcca, CaMOCTOSITEIBHO
NPOTHO3UPOBATh €ro pe3ynbTar, (QopmyiaupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCICIOBAHUS, COCTABISATh 0OOCHOBAaHHBIA OTYET O MPOJCIIAHHOU
pabore;

- TIPUOOPETATh OMBIT YUCHUISCKON HCCIICIOBATEIBCKON M MPOCKTHON NEATEIHHOCTH, MPOSIBISITH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IIOMCKY METOJIOB PEIICHHS NPAKTUYESCKHUX
3aJ1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMIO3HAHUS.

Pabora ¢
nHpOpMAITHe:

- OPHEHTHPOBAThCA B PAa3IMYHBIX MUCTOYHHMKAX WH(popMaimy (HaydHO-TIOMYJIsIpHAs JUTEpaTypa
XUMHYECKOTO COJICpP)KaHHs, CHpaBOYHbIE MOCOOUs, pecypchl HTepHeTa), aHaIM3HPOBATH
MHQOPMAIIMIO pPa3NWYHBIX BUAOB M (GOpPM NpPEACTaBICHHs, KPUTUYECKH OLEHHBATH €&
JOCTOBEPHOCTh U HETIPOTHBOPEUUBOCTB;

- (hopmynHpoBaTh 3aMPOCH M MPUMEHSATH Pa3IMYHbIE METO/BI IIPU ITOMCKE U 0TOOpEe MHPOPMAITUH,
HEOOXOJMMOM 7151 BHITIOTHEHHSI yUeOHBIX 3324 ONpeAeIEHHOTO THIIA;

- mpuoOperaTh ONBIT HCIONb30BAaHUA HHPOPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTMH U
Pas3JIMYHBIX IOUCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpPMY MpelcTaBieHUss HHGOpManuu (CXEMBI,
rpad¥Ky, AUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTHUE);

- MCHOJIb30BaTh HAYYHBIM S3bIK B KA4ECTBE CPEICTBA IpU paboTe ¢ XUMHUYECKOH MH(pOpMaLUei:
MPUMEHATh MEXMpeAMeTHbIe ((pH3nueckre W MaTeMaTH4ecKHue) 3HAKH W CHMBOJIBI, (DOPMYIIBI,
ab0peBuaTypsl, HOMEHKJIATYPY;

- HCHOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISJHOCTH.

KOMMyHl/lKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-[eﬁl-lble HeﬁCTBHﬂ

OO0mienue
CIOCOOCTBYET
(hopMHPOBAHHIO
YMCHHMN:

- 3amaBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBl B XOJE TUANOTa W/WIN IUCKYCCHH,
BBICKAa3bIBaTh HJIEH, (OPMYJTUPOBATh CBOM TPEAJIOKEHUS OTHOCHTEIBHO  BBITIOJTHECHUS
MpEeaIoKEHHOH 3a1auu;

- BBICTYIIaTh C TIPE3CHTAIMEH pE3yJIbTaTOB IT03HABATEIHHON JEATEILHOCTH, ITOTYYCHHBIX
CaMOCTOATEIFHO WM COBMECTHO CO CBEPCTHHKAMHU I[P  BBIMIOJIHEHUM XUMHYECKOTO
OKCIEPUMEHTA, MPAKTHUECKOW pabOThl IO WCCIEAOBAHUIO CBOWCTB H3yYaeMBIX BEIIECTB,
peanmuzanui  y4eOHOTO TPOEKTa W (OPMYJIHPOBATH BBIBOABI 1O pe3ylbTaTaM IPOBEIEHHBIX
HCCJIeIOBAaHUN MyTEM COTJIACOBAHUS MO3UITHI B X0/1€ 00CYXKIACHHS 1 0OMEHA MHCHHSIMHU.

CoBMecTHasA
JIEATEIBbHOCTD

- CaMOCTOATENbHO IUIAHUPOBATH M OCYIIECTBIATH CBOIO IO3HABATENILHYIO [JEATEIbHOCTD,
ompezenss e€ IeIM W 3aJadd, KOHTPOJIHPOBATH M IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
HpeyIaraeMplii anropuT™M JEWCTBHH TP BBIIOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKUX 3a7ad,
BbIOMpaTh Haubosnee dPPEKTUBHBIM CIOCO0 MX PEUICHUS ¢ YYETOM MONYyYEHHsS HOBBIX 3HAHHN O
BEIIECTBAX U XUMHUECKHX PEaKIHAX;

- OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JAEATEIHHOCTH HA OCHOBE CAMOAHAJIN3a M CAMOOIICHKH.

PeryasiTuBHbIe YHHBepPcAJIbHbIE YUeOHbIe AeiicCTBUSA

Camoopranu3arit
us
CITIOCOOCTBYET
(hopmMupoBaHUIo
YMEHUH:

- BBIBIATH NOPOONEMBI IJisi DPEHICHUS B JKU3HEHHBIX M YYEOHBIX CHTyalUsiX, HCIIOJNB3Ys
XUMHUUYECKUE 3HAHUS;

- OPHUEHTHPOBATHCA B PA3IUYHBIX MOJIXOAAX NPUHATHS PEIICHUH (MHAMBUAYaJIbHOE, NPHUHATHE
peIIeHus B rpyIie, MPUHATHE PEIICHUH TPYIIIOi);

- CaMOCTOSITETIbHO COCTABJIATH aJTOPUTM pEHICHUs 3aJaud (WIM €ro 4acTh), BEIOMpPATh Crocod
pelieHnsl y4eOHOM XUMHMYECKOH 3amadd C Y4ETOM MMEIOIIMXCS PECypCcOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh IpeiaraeéMble BAPHAHTHI PEILICHHIT;

- COCTaBIATh IJIaH JAEWCTBUIl (MJaH peanu3allid HAaMEYEHHOTO alroOpuTMa peleHHs),
KOPPEKTUPOBATh MPEIIOKEHHBIN alrOpPUTM C YIETOM MOJIyUYEHHS HOBBIX XUMHUYECKUX 3HAHUH 00
U3y4yaeMOM OOBEKTE;

- JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 33 PEILICHUE.




CaMOKOHTPONb | - BIaJAETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBALIUH U PEPICKCHH;

CIIOCOOCTBYET - JaBaTh OLICHKY CUTYaIlMH U NpeJyIarath IJIaH €€ N3MEHEHUS;

(OpMHPOBAHUIO | - YUHTHIBATH KOHTEKCT W TPEIBUICTh TPYTHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH IPHU pPEIICHUH

YMEHUIA: yueOHOI OMONOTHYECKOH 3a/1auu, aJalTHPOBATh PEIICHHE K MEHSIOIINMCS 00CTOSTEILCTBAM;
- OOBSCHATH NPUUMHBI JOCTHKEHHUS (HEIOCTIXKEHHS) PE3YIbTATOB JESTEIbHOCTH, 1aBaTh OLEHKY
NpUOOPETEHHOMY OTIBITY, YMETh HaXOUTh TO3UTHBHOE B MPOU3OLIC/IIICH CUTYAINN;
- BHOCHUTh KOPPEKTHBBI B JIESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MECHUBIINXCS
CUTYyalui, yCTaHOBJIECHHBIX OLIMOOK, BOSHUKIIHNX TPYAHOCTEN;
- OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBHUSIM.

OMOUMOHANBGHBIA | - pa3UyaTh, HA3bIBATh U YIPABIATH COOCTBEHHBIMU SMOLUSMH U SMOLUSIMH APYTHX;

HHTEIICKT - BBISIBJISITh M aHAJIU3UPOBATh IPUYMHBI YMOLIMIA;

criocoberayer - CTaBUTH ce0s1 Ha MECTO APYTOro YeIIOBEKa, IOHNMATh MOTHUBEI H HAMEPEHHS IPYToro;

(bopmupoBanmio | yerynypoBath croco6 BbIpakeHHs IMOLHIL.

YMCHUMU!

[punsitue ceds | - 0CO3HAHHO OTHOCUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

u IpyTuX | - IpU3HaBaTh CBOE MPaBO Ha OLIMOKY U TaKOE e MIPaBO APYyroro;

croco0cTByeT - OTKPBITOCTE ce0e U JPyTHuM;

(hopMHPOBaHHIO | - 0OCO3HABATH HEBO3MOKHOCTH KOHTPOJIUPOBATEH BCE BOKPYT;

YMEHUIA: - OBJIQIETh CUCTEMOW YHUBEPCAIBHBIX yUeOHBIX PETYIATUBHBIX ACUCTBHUI, KOTOpas 00ecIeunBaeT
(hopMHpOBaHHNE CMBICIOBBIX YCTAHOBOK JINYHOCTHU (BHYTPEHHSISI TO3ULUS JINYHOCTH), U
JKU3HEHHBIX HABBIKOB JTMYHOCTH (YIIPaBJICHHs COOOH, CAMOMCITUILIHHBL, YCTOWYNBOTO
TTOBEACHMSI).

IIpeameTHBIE pe3yJbTATHI
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- c(opMHpPOBaHHOCTh TPEICTABIECHUA O XUMHUYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOH KapTHUHBI
MUpa, POJIH XHMHH B TIO3HAHWU SIBJICHUN TPUPOIBI, B JOPMHUPOBAHUH MBIIUICHUS M KYJIBTYPHI JIMYHOCTH, €€
(DYyHKITMOHAIBHOM TPaMOTHOCTH, HEOOXOJMMOW Il PEIICHUsS NPAKTUYCCKUX 3alad U OIKOJOTHYCCKH
000CHOBaHHOTO OTHOILIEHHUS K CBOEMY 370POBBIO U IPUPOTHOH Cpele;

- BIIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIUE IOHSATUSA
(XMMUYeCKHid ~ 3JIeMEHT, arToM, DJEeKTpPOHHas  o0OJloYKa  aromMa, MOJEKyJia, BaJeHTHOCTb,
ANIEKTPOOTPUIIATEILHOCTh, XUMHYECKasi CBS3b, CTPYKTypHas Qopmyia (pa3BépHyTas M COKpalléHHas),
MOJIb, MOJIApHAsi Macca, MOJISIPHBIH OOBEM, YIIepONHBIA CKelleT, (YHKIMOHAIbHAS TpYyIMa, pajuKal,
M30MEpHs, U30MEpHI, TOMOJIOTUYECKHH pSAJZl, TOMOJIOTH, YTJIEBOAOPOABI, KHUCIOPOA M a30TCOAEp Kallne
COCIMHCHUS, MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC COCIUHCHHUA); TEOPUU U
3aKOHHKI (TEOpHUsl CTPOSHUSI OpraHnyYecKuX BemecTB A. M. byTiiepoBa, 3aK0oH coXpaHeHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHHA SI3BIK XUMHH; MHPOBO33PECHUYECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MMOHUMAHUS MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBJICHU, ()aKTOJIOTUYCSCKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHHU M OE30IaCHOM HCIIOJIb30BAHUM BAXKHEHIIUX OPraHUYECKUX BEIISCTB B OBITY U
MPAaKTUYECKOH EATEIbHOCTH YEIOBEKA;

- c(hopMHPOBAaHHOCT, YMEHHHA BBISBIATH XapaKTepHbIE TPHU3HAKK ITOHITHIA,
B3aUMOCBSI3b, HCIIOIB30BATH COOTBETCTBYIOIIME TMOHSATHS IIPU OIMUCAHUU COCTaBa,
MpeBpaIllCHUN OpraHUYEeCKUX COCAUMHECHHUIA;

- ¢(hopMHUPOBAHHOCTH YMEHUH HCIOIH30BATh XUMHUECKYIO CUMBOJIMKY JUISI COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OPMYJI OpPraHMYECKUX BEIICCTB M YPAaBHEHUH XUMHYCCKUX
peaKLuii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB IS WILTIOCTPAlMU UX XUMHUYECKOro U
MPOCTPAHCTBEHHOTO CTPOCHMUS;

- c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAJICKHOCTh U3YYCHHBIX OPraHMUYECKUX BEIIECTB MO MX
COCTaBy M CTPOSHHIO K OIpeJeNEHHOMY Kiaccy/Tpylme CcoelnHeHuH (YrIIeBOJOPOABI, KHCIOPOJ H
a30TCcoAepIKaIllie COEAMHEHHUS, BBICOKOMOJICKYJSIDHBIE COCIWHEHWs), JaBaTb WM HA3BaHUA II0
cuctematnaeckoir HoMeHkinatype (IUPAC), a Ttaxke NpUBOAWTH TPHUBHAILHBIC Ha3BaHUS OTICIBHBIX
OpPraHMYECKUX BEUICCTB (3THIICH, IPOMUIICH, alleTHIICH, STUJICHIJINKOIb, DIUIEPHH, (DeHOJ, (opMallbIeTu I,
aleTanbAeTHA, MypaBbUHAs KHUCJIOTA, YKCYCHAas KHCJIOTa, OJIEMHOBAs KHUCJIOTA, CTEAPUHOBAs KHUCJIOTA,
TITI0K033, (PYKTO3a, KpaxMal, IeJUTI0I03a, TIIHITHH);

- c(hOpMHPOBAHHOCTh YMEHHS OINPENCNIATh BUABI XUMHUYECKON CBS3M B OPTaHMYECKUX COCTHMHCHMSIX
(omuHApHBIC M KpaTHBIC);

- cOpMHPOBAHHOCTh YMEHHS MPUMEHATH MOJOXKEHHSI TEOPUU CTPOCHHUS OPraHWYEeCKHX BemecTB A. M.
Bytneposa nist 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W CTPOCHUS, 3aKOH COXPaHCHUS
MAacCHhI BEIIECTB;

- chOpMHUPOBAaHHOCTh YMEHHUH XapaKTEepPH30BaTh COCTaB, CTPOeHHE, (PH3MUecCKne W XUMHYECKHE CBOMCTBA

YCTaHaBIMBATh WX
CTPOCHUSL U




TUIUYHBIX MPEJICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEUIECTB (METaH, 3TaH, STHIICH, IPOTHJICH,
aretTwiieH, Oyrtammen-1,3, MermnOyramuen-1,3, OEH307, METaHOJ, STAHOJ, ITHJICHIJIMKOJb, TIUICPHH,
(heHoJ, areTanbaeruI, MypaBbUHAsS U YKCYCHAsl KUCJIOTHI, TIF0K03a, KpaxMall, LEJUII0J103a, aMUHOYKCYCHAs
KHACJIOTa), WILTIOCTPUPOBATh T'EHETUYECKYIO CBs3b MEXKIYy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUH C UCIIONB30BaHUEM CTPYKTYPHBIX (hOPMYIT;

- c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKU YTIIEBOJOPOTHOTO CHIPbS (HEPTh, MPUPOIHBIN
ras, yroJjb), CliocoObI UX MepepadoTKH U MPAKTHYECKOE TPUMEHEHHE MTPOAYKTOB MepepadOTKH;

- c(hOpMUPOBAHHOCTh YMEHHH TPOBOJUTH BHIUMCICHHUS 10 XMMHYECKUM ypaBHEHUSM (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBa WM MPOIYKTa PEaKIWU 0 HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEaKIUN);

- c(hopMHPOBaHHOCTH YMEHUW BJAJIETh CHCTEMOW 3HAHWUN 00 OCHOBHBIX METOJAX HAYYHOrO IMO3HAHHMS,
WCIONB3YeMBIX B XMMHUHU TPU W3YYEHWU BEIIECTB W XMMHYECKUX SBIEHUH (HAOIIOJeHHWE, M3MEpeHue,
9KCIIEPUMEHT, MOJIEIMPOBAHNUE ), UCIIOIF30BAaTh CHCTEMHbIE XUMWUYECKIE 3HAHUS ISl IPHHSTHS PEIICHUH B
KOHKPETHBIX H3HCHHBIX CUTYAIlUIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMCHECHUEM;

- cOPMHPOBAHHOCTh YMCHHI COOIIONATH MPaBHJIA MOJIB30BAHUS XUMUYECKOW MOCYAOH M TaOOPaTOPHBIM
obopymoBaHMEM, a TaKKe IpaBWIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIUSAMH TIO
BBIIIOJIHEHHUTO Ha60paTOpHBIX XUMHUYCCKHX OIIBITOB,

- chopMHPOBAaHHOCTh YMEHHI IUIAHUPOBATH U BBIMOJHATH XUMUYECKHHA SKCIIEPUMEHT (TPEBPALCHHS
OpraHWYEeCKNX BEIIECTB IMPH HArpeBaHWM, IMONyYeHHE STHJICHA M H3y4YeHHE ero CBOWCTB, Ka4eCTBEHHBIC
peaKkuu OpraHNYECKHX BEIIECTB, JeHATypauusi OCJKOB NPH HAarpEeBaHWU, [IBETHBIE PEaKIMH OCIKOB) B
COOTBETCTBHM C TIPaBUJIaMU TEXHUKH OE30MAaCHOCTH MpPU OOpalIeHWH C BEHIECTBAMU M JIAOOPATOPHBIM
000pyIOBaHUEM, TPEICTABIATh PE3yNbTAThl XMMHYECKOTO SKCIIEPHMEHTa B (OpMe 3alucy ypaBHEHHHA
COOTBETCTBYIOIINX Peaknii ¥ (popMyIHpoBaTh BRHIBOIBI HA OCHOBE DTHUX PE3YIHTaTOB;

- c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHUECKYI0 MH(OpMANHIO, MOTyYaeMyro U3
Pa3HBIX KICTOYHUKOB (CpeICTBA MacCcOBOM nHpopMmalu, HTepHET U Apyrux);

- cOpMHUPOBAHHOCTh YMEHHUH COOJIFOATH MpaBuia dKOJOTHIECKHU IEIeCO00pa3sHOTO TTOBEACHHS B OBITY U
TPYJOBOM JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbSI U OKpPYXaroUIEd NPUPOAHOWU Cpelbl,
OCO3HABaTh OIACHOCTH BO3JICHCTBHSI Ha JKUBBIE OPTaHU3MBI OIPEIEIEHHBIX OPTaHMYECKUX BEIIECTB,
rmoHuMasi cMbici nokaszatens [1JIK, moscHATs Ha mpuMepax CrocoObl YMEHBIICHHUS U MPEAOTBPALICHUS UX
BPEIHOTO BO3/ICHCTBHSI HA OPraHU3M Y€JI0BEKa,

- I 06yqa}01111/1xc;1 C OrpaHWYCHHBIMU BO3MOXHOCTIAMHU 3A0POBbA: YMCHHUEC MNPUMCHATH 3HAHUA 06
OCHOBHBIX JIOCTYITHBIX METOJ]aX TTO3HAHUS BEIIECTB U XUMHUYECKUX SIBIICHUH;

- NS CIEMBIX W CIA0OBHIAIINAX OOYYArOIIUXCs: YMEHHE WCIIONb30BaTh Pelbe(HO-TOYCUHYIO CHCTEMY
obo3nauenuit JI. bpains a1 3anmucu XUMAYECKUX HGOpMyIIL.
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[IpenmerHble pe3yabTaThl OCBOCHUS Kypca «O0IIas U HeopraHuyeckass XUMUs OTPaXKaroT:

- cOPMUPOBAHHOCTh NPEACTABICHUNA: O XUMHUYECKOH COCTABISIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHPA, PO XMMHUH B IO3HAHUH SIBJICHUH IPUPOABL, B HOPMUPOBAHUH MBIIIJICHUS U KYJIBTYPbI IMUHOCTH, €€
(YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW Ui PEIIeHHs MPaKTHYECKUX 3aJad W DIKOJIOTMYECKU
000CHOBAHHOT'O OTHOILEHHUS K CBOEMY 310POBBIO U IIPUPOAHOH CPerIe;

- BJAJEHUE CHUCTEMOM XHMMHYECKHMX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOININE IOHITHA
(XMMUYECKHI 3JIEMEHT, aTOM, M30TOI, S-, p-, d- SJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKyJa, MOJIb,
MOJISIpHBI  00BEM, BaJlCHTHOCTH, AJIEKTPOOTPUIATEILHOCT, CTENCHb OKHCICHHUS, XMMHYECKas CBS3b
(KoBaJIeHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOJHASA), KPHUCTAJUIMYECKAasl PEIIETKA, THUIBl XUMHYECKUX
peaxiuii, pacTBOp, OJEKTPOJUTHI, HEDJIEKTPOIUTHI, JJIEKTPOJUTHUYECKAS AMCCOIMALNS, OKHCIUTENb,
BOCCTAHOBHTENb, CKOPOCTh XMMHUYECKOW PEaKIMH, XUMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHS
3NEKTPOIUTHUECKON AncCconManuy, nepuoguueckuii 3akon /. Y. MenzaeneeBa, 3aK0OH COXpaHEHHsI MacChl
BEIIECTB, 3aKOH COXPAHEHUs W IPEBPALLCHHS SHEPIHMH NPH XMMHYECKHUX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33pEHUECKHE 3HAHMUS, JIeXKAlllMe B OCHOBE MOHUMaHHUA MPUYMHHOCTH
U CHUCTEMHOCTH XMMHYECKUX SIBICHHH, (DaKTOJOrMYECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MONyUYCHHU U
0€e3011aCHOM HCIIONIb30BAHNY BAKHEHIINX HEOPraHWIECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEIbHOCTH
YEIIOBEKA;

- COpPMUPOBAaHHOCTL yMEHHUH BBISBIATH XapakTepHbIC TNPU3HAKH TOHATUH, YCTaHABIMBaTh MX
B3aMMOCBSI3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS MPHU ONMHCAHUM HEOPraHWYECKHX BEIIECTB M UX
MIPEBPALLECHUI;

- c(OPMHUPOBAHHOCTh YMEHUH UCIIOJIb30BaTh XUMHUYECCKYIO CUMBOJIHKY JUIsSi COCTABJICHUs ()OPMYJT BEIIECTB
1 ypaBHEHUI XUMHYECKHX peakiuid, cucrematnueckyto HomeHknatypy (IUPAC) u TpuBnansHble Ha3BaHUS
OTICTbHBIX HEOPraHMYECKHX BELIeCTB (yrapHbld ra3, YIJIEKUCJBIA Ta3, aMMHAaK, TamiéHas HW3BECTb,
HeraméHas U3BeCTh, IUThEBAs COJa, MUPUT U IPYTHE);

- c(hOpMHUPOBAHHOCTh YMEHUH ONpEAEISITh BAJICHTHOCTh U CTENCHb OKHCICHUS XUMHUYECKHX 3JICMEHTOB B
COCAMHECHMSAX Ppa3IUYHOTO COCTaBa, BHMJ XHMHUYECKOH CBsI3M (KOBaJICHTHAsl, HMOHHAs, METaJUIMYecKas,




BOJIOPO/IHAsI) B COCAMHEHMSIX, THIT KPHUCTALUTUYCCKOH pemiéTku KOHKPETHOrO BellecTBa (aromHasd,
MOJIEKYJIIpHasi, WOHHAs, METAJUIMYEecKas), XapakKTep cpensl B BOIHBIX pPacTBOpaX HEOPTraHMYECKUX
COCIUHCHHIA;

- chOpMHPOBAHHOCTh YMEHHU YCTAHABJIUBATH MPUHAIIC)KHOCTh HEOPTAHUYECKUX BEIIECTB MO UX COCTABY K
onpeNe€HHOMY KJIACCy/TpyIie COeAUHEHUH (IPOCThIE BEIIECTBA — METAIUIBl M HEMETAJIbl, OKCHJIBI,
OCHOBaHWUSI, KHCJIOTHI, aMQOTEPHBIE THIPOKCHIBI, COJIN);

- c(opMHPOBaHHOCTh YMEHHN pAaCKpbIBaTh CMBICH mepuoanyeckoro 3akoHa J[. M. MennpeneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIY0, OOBICHUTEIHHYIO U IIPOTHOCTUYECKYIO (DyHKIIHH;

- c(hOopMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX JJIEMEHTOB
1-4 nepuonoB [lepuoanueckoit cucreMsl xuMudeckux anemMenToB [l. . MenneneeBa, UCIONb3ys MOHATHA
«s-, p-, d-dMeKTpOHHBIE OPOUTATI», «IHEPTETHUECKIE YPOBHI», OOBACHATh 3aKOHOMEPHOCTH M3MCHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M MX COEJMHEHUM MO mepuoaaMm M rpynnam llepuoandeckoil cUCTEMBbI
xuMudeckux saeMeHToB . . Menneneena;

- copMHpPOBaHHOCTh yMEHHH XapakTepU30BaTh (OMUCHIBATH) OOINMME XWMUYECKHE CBOMCTBa
HEOPraHWYECKHX BELIECTB PA3IMYHBIX KIJIACCOB, IMOATBEP)KJIATh CYIIECTBOBAHHUE T€HETHYECKOH CBA3H
MEXXTy HEOPTraHWIECKIMH BEIIECTBAMH C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKITnil;
- chOopMUPOBAHHOCTH YMEHUS KITACCH(PHUIIUPOBATH XUMHUUECKHE PEAKIIMH 110 PA3IMYHBIM [TPH3HAKAM (YHCITY
U COCTaBYy pEarupyrollux BEIIECTB, TEIIOBOMY 3(PQeKTy peakiuu, U3MEHEHHIO CTEIIeHEH OKHCIICHUS
3JIEMEHTOB, 00PaTUMOCTH PEaKINH, YIaCTHIO KaTaln3aTopa);

- ¢(hOpMHPOBAHHOCTh YMEHUI COCTABIISATH YPABHEHHUS PEaKIMid Pa3IMYHBIX THIIOB, OJTHBIE U COKPALIEHHBIE
YpaBHEHUS peakiuii HOHHOTO 0OMEHa, YUHTBIBasl YCIOBHSL, TIPH KOTOPBIX 3TH PEaKIMU UIYT A0 KOHIIA;

- cOPMHPOBAHHOCTh YMEHHIA MPOBOJNUTH PEAKIINU, TIOJTBEPKIAOINE Ka4eCTBEHHBIN COCTaB Pa3UYHBIX
HEOPraHWYEeCKUX BEIIECTB, PACIO3HABATh ONBITHBIM IyTEM HOHBI, IPUCYTCTBYIOLINE B BOJHBIX pacTBOpax
HEOPTraHUYECKUX BEILECTB;

- C(OPMHUPOBAHHOCTh YMEHHI pACKPBIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
ITOCPEACTBOM COCTABIIEHUS SJIEKTPOHHOTO OajaHca dTHX peakinii;

- c(OpMHUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKON pEaKIH OT Pa3iIHIHBIX
(hakTOpOB; XapakTep CMELICHUS XUMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBHUS
(npunnun Jle larense);

- c(hOpMUPOBAHHOCTh YMEHHMHA XapaKTepHU30BaThb XHMHUYECKHE TIPOIECCHI, JIe)KAaI[de B OCHOBE
MPOMBIIUIEHHOTO MTOJYYSHUS! CEPHOW KUCTIOTHI, aMMHaKa, a TakKe C(POPMHUPOBAHHOCTh MPENICTABICHUH 00
0OIIMX HAYYHBIX MPUHIIUNAX U KOJIOTHYECKUX MPOOIeMaX XUMHYECKOTO MTPOU3BOICTBA;

- c(hOpMHUPOBAHHOCTh YMEHHU TPOBOAWTH BBIYHCICHHS C HWCIOJIB30BAHHEM TIOHSTHS «MaccoBasi JOJS
BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPH XMMHUYECKHX PEAKIHUSIX, MAacChl BEIIECTBA WIIN
00béMa ra3oB MO W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM OOBEMY ONHOIO M3 YYaCTBYIOUIMX B
pEeaKkIy BEmIeCTB, TEIJIOBOTO A(deKTa peaknud Ha OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIECTB,
NPEBPAILECHHS U COXPAHEHUS SHEPTUH;

- cOPMHPOBAHHOCTh YMCHHMI COOIIONATh MPABUJIA MOJIB30BAHUS XUMUYECKOW MOCYAO0N U JTAOOPATOPHBIM
o0opymoBaHHEM, a TakKe IpaBuia OOpalleHUs C BEUICCTBAMU B COOTBETCTBUM C HMHCTPYKIUSIMHU TIO
BBITTIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OIIBITOB;

- c(OpPMHPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBITIONHATh XUMHUYECKUH OKCIEPUMEHT (pa3iiokeHHe
MepOKCcUAa BOAOPOa B MPUCYTCTBUU KaTaIU3aTopa, ONpPEIEICHUE CPebl pACTBOPOB BEUIECTB C MOMOIIBIO
YHHUBEPCATBHOTO HHIUKATOPA, BIUSHUE PA3IHMYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKOH peakluy, peakiiuu
MOHHOTO O0MEHa, KaYeCTBEHHbIE PEaKuK Ha Cylb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS,
pelieHne SKCIepUMEHTAIbHBIX 3ajad Mo TemaM «Mertamnel» U «Hemeramib»y) B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH O€30MacCHOCTU TIPH OOpaIleHWH C BEIIECTBAMH M JIA0OPATOPHBIM O0OPYIOBaHUEM,
MIPENICTABIATh PE3YJIbTaThl XMMHUYECKOTO HKCIIEpUMEHTa B (DOpMe 3alMCH YpaBHEHUI COOTBETCTBYIOIIUX
peakuuii 1 GOpMYIHPOBATh BHIBOABI HA OCHOBE STHX PE3YJIbTAaTOB;

- ¢(hOpMUPOBAHHOCTh YMEHUI KPUTHYECKU aHATM3UPOBATh XMUMHUYECKYHO) MH(OPMAIUIO, MOyYaeMyH U3
Pa3HBIX HCTOYHUKOB (CPE/ICTBA MACCOBOM KOMMYHUKAIH, HTepHET 1 APyTHX);

- cOpPMHUPOBAHHOCTh YMEHHUH COOJIIONATH MpaBUia SKOJOTUIECKHU IEIeCO00pa3HOTO TTOBEACHUS B OBITY U
TPYZAOBON JIESATENBHOCTH B IENAX COXPAaHEHHS CBOETO 370POBbS M OKpPYXKAIOIIEH NPUPOTHOW Cpenpl,
OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HAa JKUBBIE OPraHU3Mbl OMNPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazatens IIJIK, mosicHATP Ha mpuMepax CHocoObl YMEHBIIEHUS M TPENOTBPAIICHHUS HX BPEIHOTO
BO3/ICMCTBUS Ha OPraHU3M UYEJIOBEKA;

- Uil oOydYaromuxcs C OrpaHUYCHHBIMA BO3MOXKHOCTSMHU 370POBBS: YMEHHE NPHUMEHSTh 3HAHHUS 00
OCHOBHBIX JIOCTYIIHBIX METOAAX MO3HAHUS BEUIECTB M XUMUYECKUX SIBJICHUI;

- JUIA CJIETBIX M CNa0OBUASAMIMX OOYYAIOMIMXCSA: yMEHHE HCIONb30BaTh PEIbeHO-TOUYCUHYIO CHCTEMY
obo3nauenuii JI. bpans a1 3anucy XUMUYeCKUX GOpMyIIL.




I11.

TemaTHuyeckoe NJIAHUPOBAHUE

Ne Pasnennl, TemMbl Koan4ectBo DJIeKTPOHHbIE
n/n 4acoB (undpoBbie)
Pa6oua Pa6ouasn o0pa3oBaTejibHbIE
| nmporpamma mo pecypcsl
nporpa KJIaccaM
MMa 10kn | 11k
1. TeopeTuyeckne 0CHOBbI OPraHUYEeCKOl XMMHUHU
1.1 | [Ipenmet oprannueckoil xumun. Teopus 3 3
CTPOCHHUS OPTaHUICCKUX COSAMHEHMH A. M. Poccuiickast anekTpoHHast
Bbytneposa mkosa (POIT)
2. | YrieBoaopoabt https://resh.edu.ru/subject/4
2.1 | IlpenensHble YTIACBOAOPOIbI — AJIKAHbI 2 2 i
2.2 | HenpenenpHBIC YTIAECBOIOPOIBI: aTKECHEI, 6 6 Nnoypox:
AIKAAWCHBI, AJTKUHBI httpS:/ /infourok.ru/videouro
2.3 | ApoMaTuyecKue yrieBoa0pobl 2 2 ki/geografija
2.4 | [lpuponHbIe UCTOYHUKH YTICBOJOPOJIOB U UX 3 3
mepepaboTKa
3 Kucsiopoacoaep:xaniue opranuyeckue
COeIMHEHNS
3.1 | Couptel. PeHon 3 3
3.2 | Ampnerunsl. KapOoHoBsie kucmoThl. CI0KHBIC 7 7
a(hupHI
3.3 | YraeBoasl 3 3
4 A3oTcoep:kamme opraanyeckmue coeJuHeHus!
4.1 | AMuHBI. AMHUHOKUCIIOTHL. benku 3 3
5 BricokoMoJIeKyIsIpHbIE COeINHEHUs]. N
Pocculickas anexTpoHHas
5.1 | Ilmactmaccel. Kayuyku. BomokHa 2 2
mikosa (POIL)
6. | TeopeTu4yecKkue OCHOBbI XUMHUH hitps://resh.edu ru/subiect/4
6.1 | Ctpoenue atomoB. Ileprogudeckuii 3aKoH U 3 3 /
[leproanueckas cucreMa XUMHIECKAX Undboypok:
smementos JI. . Menneneesa https://infourok.ru/videouro
6.2 | Crpoenue BemniectBa. MHOroo6pasue BEIIeCTB 4 4 ki/geografija
6.3 | XuMHuueckue peakiuu 6 6
7. Heopranuyeckasi XuMus
7.1 MeTtanibl 6 6
7.2 | Hemertamtsl 9 9
7.3 | CBsI3p HEOpraHMYECKUX U OPTaHUYECKHUX BEIECTB 2 2
8. XuUMUs U )KHU3Hb 4 4
Hroro: 68 34 34

Bocnurare/ibHBIH MOTEHIMAJ JaHHOTO Y4eOHOT0 npeaMeTa 00ecleyrBaeT pealn3aluio CIeayoIuX
EJIEBBIX IPHOPUTETOB BOCIIUTAHUS O0YUAIOIIUXCS: CO3/IaHNE ONAarONpUsITHBIX YCIOBUH TSl pa3BUTHS
COIMAIPHO 3HAYMMBIX OTHOIICHUH IIKOJIBHUKOB U, TIPEXK/E BCETO, IEHHOCTHBIX OTHOIIICHUMN:
(hopMUPOBATH MOJIOKUTEIHLHOE OTHOIICHHUE K 3HAHUAM 10 XUMHUH, SKCIIEPUMEHTY,

BOCITUTBHIBATh AKKYPaTHOCTh, MOCIEA0BATEIbHOCTh U OCO3HAHHOCTh B IPAKTUYECKON U
UCCJIEIOBATENILCKOM paboTe, pa3BUBaTh MPOCTPAHCTBEHHOE MBILILICHHUE.
(hopMUpOBaTh YMEHHUSI IPEACTABIATE M CTPOUTH XMMHUYECKHE MOJICIH PEANIbHBIX SBICHUH,
MCCJIEI0BATh SIBJICHUS IO MOJIEJISIM, IPUMEHSITh METOJIbl aHAJIM3a U MPOTHO3UPOBAHUS MPOTEKAHUS

XHUMHYCSCKHUX SIBICHUH.

YUUTh YUCHUKA CTAaBUTH IICPECI coboit LeJIb U JOCTUT'aTh €€ JaTb OCO3HATh, YBUJACTD, YTO, pCIIas U
BBINOJIHAS BCe 00JIee CI0KHEIC 3aJa4i U YIPAXKHCHHA, YHalMUCCA IIPOABUTAIOTCSA B CBOEM
HWHTCIUICKTYAJIbHOM, HpO(I)CCCI/IOHaHLHOM H BOJICBOM pPAa3BUTHH.

AaTb OCO3HATh, YBUACTH, UTO, pCHIAA U BBIITIOJIHAA BCC 0oJ1iee CII0XKHBIC 3aa4yu U YIIpaXKHCHHA,
ydalmuecsa IpoaABUTalOTCA B CBOEM MHTCIIJICKTYAaJIbHOM, HpO(i)CCCI/IOHaJ'II)HOM " BOJICBOM pa3BUTHU,

(hopMUpPOBATH MPABWIBHOE, HAYYHO-000CHOBAHHOE OTHOIICHHE K MIPUPOJIE, CIOCOOCTBOBATH

OKOJIOIT'HY€CKOMY U HPABCTBCHHOMY BOCIIMTaAHUIO o6yqa}01unxc;1.
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