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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMHMM Ha YpOBHE cCpeaHero oomero o0Opa3oBaHus
pa3paborana Ha ocHoBe PenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoi Penepammun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHMS
dbenepaibHON 00pa3o0BaTEIbHON NPOrpaMMbl CPEAHEro o0lero oOpa3oBaHUA
(®OIT  COO), npencraBineHHbix B  DexepanbHOM  rocyaapCTBEHHOM
obpazoBarensHOM cTangapte COO, ¢ yaérom KoHuenuu npenogaBanus yaeOHOTO
npeaMera «XUMHsS» B 00pa3oBaTelbHbIX opranu3anusax Poccuiickoit denepanuy,
peanu3yomuX OCHOBHbIE 00pa3oBaTeNbHbIE MPOrPAMMBI, U OCHOBHBIX TOJIOKEHHU I
«Crpareruu pa3sutus Bocnutanus B Poccuiickoii ®eaepauuu Ha nepuon 10 2025
roga» (Pacnopsixenne IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMUH, K ONPEACIICHHUIO
o0mieit ctparerun 00y4eHHsA, BOCIIUTAHUSA M Pa3BUTHA 00yJalOIIMXCsA CPEICTBAMHU
yaeOHoro npeamera «Xumusa» aas 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIN
KoHuentyajabHble mnosniokeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJIEH,
COZepXKaHMsA, pe3ylbTaToB OOydeHHs W TpeOOBaHMH K YPOBHIO TOATOTOBKH
BBIMTYCKHUKOB.

XHAMHUYECKOE o0Opa3oBaHue, MoJIy4aeMoe BBIITYCKHUKAaMH
o0lIe00pa3oBaTEeNIbHON  OpraHU3allUi, SBISETCS HEOThEMIIEMOH YacThl0 UX
oOpazoBaHHOCTH. OHO CHOYKMT 3aBEpLIAIOIIMM  3TAllOM  peaju3aluv  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYLIUX
LIETOCTHOM CHUCTEME XHMMMUYECKOTO 00pa3oBaHusA. OTH IEHHOCTH KacaroTcs
MO3HAHKA 3aKOHOB MPHUPOJBI, (POPMUPOBAHMS MUPOBO33PEHHUS U OOIIEH KYJIbTYpHI
YEJIOBEKa, 8 TAKXKe IKOJIOrHIecKu 000CHOBAHHOTO OTHOILICHHS K CBOEMY 3710POBbIO
M TpUpogHON cpeae. Peamusyercs xumuueckoe obpaszoBaHHe oOyuarouiuxcs Ha
YPOBHE CpeAHEro 001ero o0pa3oBaHus CpeCTBAMU yU4eOHOro rnpeameTta « XuMus»,
COJIepKaHUE M TOCTPOEHHE KOTOPOro OINpeleleHbl B MPOrpamMme I0 XUMHH C
yu4€ToM creuudUKd HAayKd XUMHUH, €€ 3HAueHUs B NO3HAHUM MPUPOILI U B
MaTepUAIbHOM KU3HH OOIECTBa, a TakkKe ¢ YUETOM OOIIUX Leed U MPUHLMUIIOB,
XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpEJIHEr0 OOUIEero
obpa3zoBanus B Poccuiickoii denepaiuu.

XHUMUSL KaK AJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK HUIPAEeT O0COOYIO pOJib B
COBPEMEHHO! IIUBWJIM3allUH, B CO3[IaHMH HOBOW 0a3bl MAaTepHUaNIbHOM KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (JOPMHUPOBAHUE PALIMOHATILHOIO HAYYHOT'O MBILLUICHUS, B
CO3/JaHUE LEJIOCTHOTO MPEJICTABICHUS 00 OKpYXKAKIIEM MHUPE KaK O eJUHCTBE
MPUPOABl U YeJOoBeKa, KOTopoe (opMHUpPYETCsl B XHMHH HAa OCHOBE MOHMMAHMS
BEIIECTBEHHOI0 COCTaBa OKPYIKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3M MEXKIY
CTPOEHHUEM BELIECTB, MX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C IPYTMMH €CTECTBEHHBIMM HAyKaMU, XMMHS CTala
HEOThEMIIEMOM YaCThbI0) MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIICIIHOI'O
TPyla M JKM3HH KaXJA0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka



CO3MJAATENIbHAsA, KaK HayKa BBICOKMX TEXHOJOTHMH HamnpaBJIieHa Ha pelieHue
rJ100aJIbHBIX Mpo0JIeM YCTOMYMBOrO pa3BUTHS 4YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOH, MUIEBOM, IKOJIOTUYECKOI 0€30IacHOCTH U OXpaHbI 3/10POBBS.

B coorBercTBHM C 0OIIMMHM LEMSIMU U NPUHLOUIIAMU CpeIHEro oO0Iuero
oOpasoBaHus cojaepxkanue npeamera «Xumus» (10—11 kiacesl, 0a30BbIH ypOBEHb
M3y4YeHHs]) OPUEHTUPOBAHO MTPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyuaiuxcs, HEOOXOAUMYI0 WM JJIs1  BbIPA0OTKM  MUPOBO33PEHUECKUX
OPHUEHTHPOB, YCIEUIHOTO BKJIOYEHUS B JKH3Hb COLMYMa, HPOJOJDKEHUS
00pa30BaHuUs B pa3jIMYHbIX 00JIACTAX, HE CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHE.

CocrapnsiioluMu - npeameTa  «XUMHs»  SBIAIOTCS  0a30Bble  KypChbl —
«Opranuueckass xuMus» U «OOulas M HEOpraHUYECcKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJICp’KaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BO# HAyKH: cUCTEMa
3HAHUN [0 HEOPraHUYECKOM XUMHM (C BKIIIOYEHUEM 3HAHHUM U3 OOIIEH XUMHH) U
OpraHnyeckoi XuMHuH. POpPMHUPOBAHUE [JTAHHOM CHCTEMBI 3HAHWI NPU HU3YYEHUH
npeaMeTa OOECTEeYMBACT BO3MOKHOCTH PACCMOTPEHMSA BCEro MHOr000pasus
BEIIECTB HA OCHOBE OOLIUX MOHSATHI, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa comepkaHus KypcoB — «Opramdeckas xumus» u «OOmas u
HEOpraHu4yeckass XUMHsD» C(OPMHPOBAHA B IporpaMMe MO0 XUMHHM HAa OCHOBE
CUCTEMHOI0 MOJXO0Ja K M3YyUYCHHIO YyueOHOro marepuaja M 00yCIOBJICHA
HCTOPHYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUM  HA  ONpEHenEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpPraHM4eCcKOM XHUMHH BEILECTBA
paccMaTpHUBAIOTCAd Ha YPOBHE KIIACCHYECKOW TEOPHH CTPOEHHUS OpPraHU4eCKHUX
COCJIMHEHMH, a TAaKXKEC Ha YPOBHE CTCPEOXMMHMUYCCKMX M  IEKTPOHHBIX
npejcTaBieHuil 0 cTpoeHuu BemecTs. CBeieHs 00 U3ydaeMbIX B Kypce BEIIeCTBaxX
JAKTCA B Pa3BUTHH — OT YTJIEBOAOPOJIOB JIO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHui. B Kypce  opraHM4ecKOW — XMMMHM  MOJY4alOT  pa3sBUTHUE
copMHUpPOBaHHbIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs MEpPBOHAYATIbHbIE
[PEJCTaBICHUS O XUMUYECKOW CBSI3U, KIACCH(UKALMOHHBIX IIPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHHS, O XUMUYECKOH PEaKIIUH.

[lon HOBBIM yriaom 3peHuss B npeamere «XHMHsS» 0a30BOro ypOBHs
paccMaTpuBaeTCs H3Y4YEHHBIH Ha YpPOBHE OCHOBHOTO o0O0mIero oopa3oBaHus
TEOPETUYECKUH Marepuanl M (DAKTOJIIOrMYECKUE CBEIEHUsI O BEllecTBax U
XUMHUYECKOl peakuuu. Tak, B yactHOCTH, B Kypce «OO0mas m HeopraHuyeckas
XAMUS» 00ydaloUMMCs TMPEI0CTAaBISIETCA BO3MOKHOCTH OCO3HATh 3HAYCHHE
MEPUOAUYECKOr0 3aKOHa C OOIIETEOPEeTHUYECKUX U METOJ0JIOTMUECKUX IO3MIIHH,
rIy0)ke TMOHATh HCTOPUYECKOE W3MEHEHHME QYHKIMH JTOro 3akoHa — OT
0000111a10111eH 10 OOBSICHSIOLIEH U TPOTrHO3UPYIOLICH.

EnunHasi cucTemMa 3HaHUM O BaKHCMIIIMX BELIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaxX W INPHMEHEHHH, a TAKKE O XMMHUYECKHX PEaKUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX IIPOTEKaHus JonoiuseTcs B kypcax 10 u 11 kimaccos anementamun
COJIEpP/KaHMA, MMEIIMMH KYyJIbTYPOJIOIrHYECKUH W MPUKIAJHON XapakTep. OTH



3HaHUS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XHMHUM C JAPYTrMMH HayKamH,
pacKphIBaIOT €€ POJib B MO3HABATEJILHON U MPAKTUUECKOU JEsSTeIbHOCTH YEI0BEKa,
CrocoOCTBYIOT BOCTIMTAHUIO YBaKEHHS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPHH
U MPAKTUYECKUX MPUIIOKEHUN XUMUU, [IOMOT'at0T BBIIYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX [MpOOJieMax, CBS3aHHBIX C XUMHEMH,
KPUTUYECKU OCMBICIIMBATh UH(POPMALIAIO U IPUMEHATH €€ JIJIsl TONOJHEHUS 3HaHUH,
pCU_ICHl/Iﬂ HHTCHHCKTyaﬂbeIX H 3KCHCpHMCHT8J'lebIX HCCIICe0BaTCIILCKHUX 3a1a4. B
[IEJIOM CcojiepKaHue ydyeOHOro mnpeaMera «XUMHs» JaHHOTO YPOBHS HM3y4YEHMUS
OPUEHTUPOBAHO HA (POPMUPOBAHUE Yy O0YUAIOIIUXCS MUPOBO33PEHUYECKONU OCHOBBI
st moHuMaHus  GuiocoPpcKkux MaeH, TaKUX Kak: MaTepuaibHOe €IUHCTBO
HEOPraHUYECKOro U OPraHUuYECKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB BEIIECTB UX
COCTABOM U CTPOEHHMEM, [T03HABAEMOCTb IPUPOHBIX ABJICHUNA NYTEM SKCIIEPUMEHTA
M pEIIeHds TPOTHBOPEUU MEXIy HOBBIMH (JaKTaMH ¥ TEOPETUYECKHMH
MpeanoChUIKaMH, OCO3HAHUE POJIM XUMHUH B PELIEHHH 3KOJIOTHYECKUX IpodieM, a
TaKXke MpoOIeM cOepeKeHHUS IHEPTETUYECKHUX PECYPCOB, CBHIPBS, CO3JAaHMS HOBBIX
TEXHOJIOTHUI U MaTEPHAJIOB.

B nnane pemieHus 3agad  BOCHUTAHWS, PAa3BUTUA M COLMAIU3ALNU
O0OyuarIUXCsi MPUHSATHIE MPOrPpaMMON 110 XUMHU MOAXOJbl K OIPEICIICHUIO
COJICPKaHUsI M TOCTPOCHUS MpeaMera mnpejaycMaTtpuBawT (HOpMUPOBAHUE
YHUBEPCATBHBIX YI€OHBIX ACHCTBUM, HMEIOMMX 6a30B0OE 3HAUCHHUE IS PA3IHIHBIX
BHJIOB JICATCIBHOCTU: peIICHUs npodiieM, IOUCKA, aHanu3a U o0paboTKu
uHGOpMaI, HEOOXOAMMBIX [ MNPHOOPETEHUs ONbITa MPAKTUYCCKOW W
HUCCIE0BATEIILCKOM JICATEIbHOCTH, 3aHUMAIOLICH Ba)XHOE MECTO B I1I03HAHUHU
XUMHH.

B mnpakTthke mnpenojaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusl, TaK U HA YPOBHE cpeJHero o0iero o0pa3oBaHus, IPH OMPEICTICHUH
COJIepKATEJIbHOM XapaKTepPUCTUKHU 1IeJIe H3Y4YeHUs NpelMeTa HarpaBieHUEM
MEPBOCTEIIEHHONW 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POPMHUPOBAHHE OCHOB
XMMHYECKOW HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHHSA, MPAKTHIECKOMN
JCSATEJIbHOCTU YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOW KyIbTyphl. C
METOJAMYECKON TOYKH 3pEHMS] TaKOW MOAXO0J K OMNpEAeTCHHUIO IelIed H3ydeHUs
npeJMeTa SBJISIETCS BIIOJIHE ONpaBIaHHbIM.

CorjacHO JaHHOW TOYKE 3pPEHMS T[JIABHBIMHU LEIAMU HM3Y4YCHHUS IpeIMeTa
«Xnumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBAsIOTCSA:

e (dopmupoBanMe CcHCTEeMB XHMHWYECKMX 3HAHMHA KaKk  BaKHEHIIEH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JICKAT KJIHYCBLIC ITOHATHA, (I)YH,[[aMeHTaﬂbele 3aKOHBI U Teopmd XHUMHH,
OCBOCHME s3blKa HAyKd, YCBOCHHME M TMOHMMAHUE CYIIHOCTH AOCTYITHBIX
00001ICHHI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJICHHE C HCTOPUEH UX
pa3sBHUTHA H CTAHOBJICHUS ,



e (opmupoBaHHe M pa3BUTHE MPEACTABICHHUI 0 HAYYHBIX METOAAaX MO3HAHUSA
BEIIECTB M XUMHUYECKUX PEaKIUii, HeOOXOTUMBIX JIJIsl IPUOOPETEHUsT YMEHHU It
OPHEHTHPOBATLCA B MHPE BENIECTB M XUMHUYECKHX SIBJICHHI, MMEIOIIUX
MECTO B IMPUPO/IC, B IPAKTUYECKON U TTOBCEIHEBHOM JKU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JIESITEILHOCTH, CBA3aHHBIX C HA0JII0/IEHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIEepHMEHTa, COOMI0JeHHEM  TIPaBUII
Oe3omnacHoro oOpaunieHus ¢ BeLIeCTBAMM.

Hapsiny ¢ aTuMm, copepikareibHas XapaKTepUCTHKa HeNeld U 3a1ad U3y4CHHUS
npejMeTa B mporpaMmMe 1o XMMHHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C
HOBBIMM TPUOPUTETAMHU B CHCTeME cpeHero oduiero oOpaszoaHusi. CeroaHs B
MPENoIaBaHuy XUMHUHU B OOJIBIIEH CTEIIEeHN OTIAETCS MPEANOYTEHUE TIPAKTHIECKOI
KOMITIOHEHTE  COJEpKaHus OOydeHHs, OPHEHTHPOBAHHOW Ha  MOJATOTOBKY
BBIITYCKHUKA 001Ie00pa3oBaTelbHOM OpraHHU3aliy, BJIAJCIOMEro He Habopom
3HaHUH, a (QYHKIUOHAJIBLHOH TI'PAMOTHOCTBIO, TO €CTh CINOCO0AMHU U YMEHUSIMHU
AKTHBHOTO MOJYYCHHSI 3HAHUI W PUMEHEHUS MX B PEATBHOM JKM3HM IS PEIICHH
MPAKTUYECKUX 3a]1ay.

B cBSi3M ¢ 3TUM NIpH U3YYEHUU NTpeaMeTa « XUMHUSD) TOMUHUPYIOIIEE 3HAUECHUE
npuoOpETAlOT TaAKHE LIEJIU U 3a7a4M, KaK:

ananTtaiusi 00y4aroIuxcsi K YCJIOBUSM JUHAMUYHO PAa3BUBAIOIICTIOCS MUPa,
dopmMupoBaHue  MHTEIUIEKTYaJdbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYCCTBY, CAMOCTOSATEIBHOMY MPUHSATHIO I'PAMOTHBIX
pellIeHH B KOHKPETHBIX JKM3HEHHBIX CUTYaIMsAX, CBA3aHHBIX C BEIIECTBAMHU M MX
NPUMECHCHHUEM;

dopMupoBaHue Yy 00y4arOmIMXCs  KIFOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETCHIIH), WMCIOINX YHHUBEPCATBHOE 3HAYCHWE IS Pa3IMYHBIX BHIOB
AEATENBHOCTH: PEIICHUs MpolieM, MOoucKa, aHainu3a U 00paboTku MH(OpMaLuH,
HEOOXOIMMBIX JIJISl TPHOOPETEHHS OMbITA ACATEILHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IIO3HAHUM XUMHUHU, a TAKXKe JUIS OLEHKH C IO3UIUNH DKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHMS BEIIECTB M XMMUYECKHUX MPOIECCOB HA OPraHU3M
4eJIoBeKa M IPUPOJIHYIO CPEAY;

pa3BHTHE TO3HABATEIBHBIX MHTEPECOB, WHTE/UICKTYaJbHBIX W TBOPYECKHUX
CIOCOOHOCTEH 00YUYarOIIUXCS: CIIOCOOHOCTH CAMOCTOSITE/IbHO IIPHOOpETaTh HOBBIE
3HAHUS 10 XMMHUHU B COOTBETCTBHH C )KM3HEHHBIMH MOTPEOHOCTSIMH, MCIOJIB30BATh
COBpEMEHHbIE MH()OPMAMOHHBIE TEXHOJIOTHH MJIsA MOMCKA W aHaau3a y4eOHOW u
HAYYHO-TTONYJISIPHOM MH(POPMAIMH XUMHYECKOT'0 COJACPKAHUS;

dbopmMupoBaHue U pa3BUTHE Y 00YUAIOIIMXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIILICHUSI, HAOJIFOAaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIe OCOOEHHO
HCOOXOMMBI, B YaCTHOCTH, IMPH IJJAHHUPOBAHMH M MPOBEJACHHUH XHUMHYECKOIO
IKCIIEPUMEHTA;

BocIUTaHWEe y oOydawmuxcid yOeKIEHHOCTM B  TyMaHMCTHYECKOU
HalpaBIICHHOCTH XHMHH, €€ BaXKHOH pOJIM B PEHICHHUH TJI00AIBHBIX MpoOsieM



paluMoOHaNbHOTO MPUPOAOTIOIB30BAHUS, MOMOJHEHHUS YHEPTETUHYECKUX PECYPCOB U
COXpaHEHHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OeperkHOro
OTHOLIEHUS K TPHUPOJE M CBOEMY 3[I0pPOBbIO, a TaKKe MPUOOPETeHHs OIbITa
HCIIOJIb30BAHMS TIOJYYEHHBIX 3HAHWHM [IJI1 TPUHATHS TPAMOTHBIX PELICHUH B
CUTYalLUsIX, CBI3aHHBIX C XUMUUYECKHUMHU SIBJICHUSMHU.

B ydebHoM mnnmaHe cpenHero obOmiero oOpa3oBaHus MpeAMET «XHUMHS»
0a30BOr0 ypPOBHSI BXOAUT B COCTaB MpeJIMETHOM 001acT «ECTeCTBeHHO-HAayuUHbIe
MpeIMETHI.

OO111ee unucI0 YacoB, OTBEAEHHBIX JUISI U3YYCHUSI XMMHUH, HAa 0230BOM ypOBHE
cpenHero obiero odpazoBanus, cocrariset 68 yaco: B 10 knacce — 34 yaca (1 gac
B Hejlento), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEP KAHUE OBYYEHUA
10 KJIACC
OPI'"AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOH XHMHH

[Ipeamer opraHnyecKor XUMHUM: €€ BOZHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
IIOJIyYEHUM HOBBIX BEILIECTB M MaTepHalioB. Teopusi CTPOCHUSI OpPraHHYECKUX
coeaunenuii A. M. BytiepoBa, eé ocHOBHBIE NOJIOKEHUS. CTPYKTYypHbBIE (POPMYJIBI
OopranvMyeckux BemiecTtB. [omomorusi, wusomepus. XHUMUUYECKas CBiI3b B
OPraHUYEeCKUX COCAUHEHUSIX — OJJMHAPHBIE U KPAaTHbIE CBA3U.

[IpencraBienne o Kiaccu(uKamyd OopraHWYECKUX BeriecTB. HomeHkmaTypa
OpPraHMYECKUX COEJAMHEHUH (CHCTEMaTUuyecKas) W TPHUBHUAIbHBIE Ha3BaHMUS
BOKHEHILNX MPEACTABUTENIEH KIACCOB OPTaHUYECKUX BEILECTB.

OKCNEPUMEHTAIIBHBIE METOJbl H3YYEHHMs BEIIECTB M HX MPEBPALICHHUM:
03HAaKOMJIEHUE C 00pa3LaMu OPraHMYeCKHUX BEUIECTB U MaTEpUaiaMy Ha UX OCHOBE,
MOJICTTHPOBAHUE MOJICKYl OpPTraHMYECKMX BEIIECTB, HAOMIOJCHME M ONHCAHWE
JICMOHCTPALIMOHHBIX OIBITOB [0 [PEBPAILLICHUIO OpPraHUYECKUX BEILIECTB IIPH
HarpeBaHuH (IU1aBJICHUE, OOYIIIMBAHUE U TOPCHUE).

Yriuesonopoasl

AnKaHbl: COCTaB M CTPOEHUE, TOMOJOTrHYECKHil psa. Mertan u 3tan —
MPOCTEUININE TPEJACTABUTEIN AaTKAaHOB: (PU3UYECKHE M XHMUYECKHE CBOWCTBA
(peakuuM 3amenieHdss W TOPEHUs), HAXOKJACHHE B NPUPOJE, TMOJyYCHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH PsAJl. DTUIEH U MPOIKIIEH —
IPOCTEHIINE TPEJACTABUTEIN AJKEHOB: (U3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuMyM THAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApAaTallid, OKHUCJICHUA W
MOJTMMEPH3AIINHN ), TIOTYISHHE U IPUMEHEHHE.

Anxaguensr: Oyrammen-1,3 m metmnOyrtagmen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakius nosumepusauuu). [lonydeHue CHHTETHYECKOIO
KaydyKa ¥ Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, FTOMOJIOTHYECKUH psil. ALIETHIICH
— TMPOCTEHILMK NPEACTAaBUTEIb aJKHMHOB: COCTaB, CTpPOEHHE, (puznyeckue wu
XUMHYECKHE CBOWMCTBA (PEAKLUHMHM TMAPUPOBAHUSA, TAJIOTEHUPOBAHUA, THAPATALINH,
rOpEeHHsl ), MOJYHYCHHE U IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoenne, (QU3HYECKHE W XMMHYECKHE CBOWMCTBA
(peakuuu rajoreHHpoBaHUs U HUTPOBAHUs), TOJyYCHUE U NPUMEHEHHE. T01yon:
cocmas, cmpoenue, Quauveckue U  Xumuveckue — ceoucmea  (peaxyuu
2A102eHUPOBAHUA U HUMPOBAHUSL), NOJlyYeHue u npumeHenue. TOKCHYHOCTh apEHOB.



['eneTnveckas CBA3b MEKIY YTIJIEBOJOPO/AMH, MPUHAMIEKANIUMUA K Pa3IUIHBIM
KJlaccam.

[Ipuponnbie HCTOYHHUKK YyrieBoaoponoB. Ilpupoanelii ra3 W mNONyTHBIE
Hedraupie rasel. Hedhrs u €€ mpoucxoxkaenue. CriocoObl mepepadoTkd HedTH:
MEPErOHKa, KPCKUHT (TePMUYCCKHH, KaTaJIuTHYCCKUi), mTuponu3. [IpoaykTer
nepepaboTKu HEPTU, HX NPUMEHEHHUE B IIPOMBIINUICHHOCTH U B ObITY. KameHHbIN
YTOJIb U IPOAYKTHI €0 TepepadoTKH.

DKCIEPUMEHTAIIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX [pPEBpAllCHUN:
O3HAKOMJICHHE ¢ 00pa3naMu MmiacTMace, KayqdyKoB M pe3uHbl, komnekunu «Hedtb»
U «YTonb», MOJAEIUPOBAHNUE MOJIEKYJ YIJIEBOJAOPOAOB H TaJlOr€HONPON3BO/IHBIX,
IIPOBEJICHUE NIPAKTUYCCKON pabOThI: MOIYUYCHHUE ITUICHA U U3YUYCHHUE €ro CBOMCTB.

PacuérHble 3a1aun.

BolunciieHust 10 ypaBHEHHMI0 XUMMUYECKON peakuuu (Maccel, 00bEMa,
KOJIMUECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJAYKTAa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WIH IIPOAYKTOB PEAKIINH).

Kuciaopoacoaep:xamue opraHu4ecKue coeJHHEHH

[IpenenbHple OAHOATOMHBIE CIHUPTHI. MeTaHOI W JTAHOI: CTPOEHHE,
¢u3nueckne M XMMHYECKHE CBOMCTBA (peakLMHM C AaKTUBHBIMH METaJlJIaMH,
raJIoreHOBOJIOPOIaMH, TOpEHHE), TpHUMEHEeHHE. BoaopoaHble CBS3M MEXKIY
MoJIeKyIamMu cnupToB. JlelicTBHe MeTaHOIa U ATAHOJIa HA OPraHU3M YelIOBeKa.

MHOroaToMHbIE  CHHMPTHL.  ODTWJIEHIVIMKONbL W TJIULEPUH: CTPOCHHE,
¢u3MUeckue W XUMHYECKHE CBOHCTBA (B3aMMOJEHCTBHE CO IIEJOYHBLIMH
METAIAMH, KAueCTBEHHAsl peakllMs Ha MHOTOATOMHBIE CHMpPTHI). [lelcTBue Ha
opraHusM yenoBeka. [IpuMmeHenue riauuepuHa U STHIEHTIIMKOIIS.

@DeHoI:  CTPOEHHE MOJIEKY/bl, (HU3UYECKHEe U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (penomna. Ilpumenenue gpenona.

Anpnerugpl U kemonsl. Dopmanbieruyi, aleTalbJIeruj:  CTPOCHHE,
¢u3MuecKkue U XUMHUYECKHE CBOHCTBA (peakUuu OKMUCIEHHS U BOCCTAHOBJICHUS,
KayeCTBEHHBIE PEaKI[NH ), T0OTyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeieIbHbIe KapOOHOBbIE KUCIOThI. MypaBbUHASA U YKCYCHAs
KHCJIOTBI: CTPOE€HHUE, (PU3HYECKHE U XMMHUYECKHE CBOMCTBA (CBOWCTBA, O0LIME IS
KJIacca KMCIIOT, peakius dTepudUuKaiyu), morydeHue u npuMeHenre. CreapuHoBas
M OJICMHOBAS KHMCIIOTHI KAaK NPEJCTABUTENIM BBICHIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, HX MOIOILEe JelCTBHE.

Crnoxupie >Qupel Kak MNPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['mapomus
c10kHbIX 3pupoB. JKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KHUPOB.

YraeBoabl:  cOCTaB, Kiaccu(UKalMs — YIJIEeBOJAOB  (MOHO-, JU- H
nonucaxapujibl). [oko3a — npocTeiinii MOHOcCaxapua: 0COOCHHOCTH CTPOCHUS



MOJICKYJIbI, (PH3UYECKHE U XUMHYSCKHE CBOMCTBA (B3aUMOICHCTBUE C THAPOKCHIOM
menu(Il), okucnenne ammuadHbIM pacTBOpPOM okcuaa cepedpa(l), BocctanoBieHue,
OpOKEHHUE IJTIIOKO3bI ), HAX0KICHHUE B PUPO/IE, TPUMEHEHUE, OHOIOTHYECKAs POJIb.
®otocunTe3. PpyKTo3a Kak H30MEP IIIOKO3HI.

Kpaxman u memmrono3a Kak mpupoaHbie moauMepsl. CTpoeHue Kpaxmana H
ue/utoio3bl.  Pu3MUECKME W XMUMHYECKHE CBOMCTBA Kpaxmalia (THIposiu3,
Ka4eCTBEHHAsA PEAKIIHs C HOIOM).

DKCIIEPUMEHTAIbHBIE METOJIbl HM3Y4Y€HHS BEIIECTB W HX I[IPEBpAIICHHM:
NpOBEICHNE, HAONIOJACHHE M ONMHMCAHWE ACMOHCTPALMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAYECTBEHHBIE PEAKUHHM OJAHOATOMHBIX CHUPTOB (OKHUCIECHHE HTAHOJA
okcujgoM Meau(ll)), MHOroaToMHbIX CHHUPTOB (B3aUMOJEHCTBHE TIJIMLEPUHA C
rugpokcuaom meau(ll)), anbaernaos (OKUCIEeHHEe aMMUAYHBIM PacTBOPOM OKCH/IA
cepeOpa(l) u rugpoxkcunom wmeau(ll), BzaumoxeiicTBHE Kpaxmalla C HOJIOM),
IIPOBEACHUE MPAKTHYECCKON paboThl: CBOMCTBA PACTBOPA YKCYCHOM KMCIIOTHI,

Pacuérnrpie 3aga4m.

BerunciieHus 1O  YpaBHEHHI0 XUMHMUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa UCXOOHOI'O BEIIECTBA MIIM MPOAYKTA PEaKUUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 HCXOHBIX BEIIECCTB MIIH MPOIYKTOB PEAKLIUN).

A30TCoepKalUe OPTaHUYECKUE COCIUHECHHUS.

AMUHOKHUCIOTHI Kak aMm(pOTepHbIC OPraHudecKue coeiuHeHusl. Gunveckue u
XUMHMUYECKHE CBOICTBA aMMHOKHMCIOT (Ha mnpuMepe IMLUMHA). buonormueckoe
3HAYEHUE aMUHOKUCIOT. [TenTub.

benku Kak TNpUPOJHBIE BBICOKOMOJEKYJSpHbIE coeauHeHud. [lepuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIJIKOB:
IHIPOJIN3, JeHATypalus, KaUeCTBEHHbIC PeaKkuy Ha OelIKH.

DKCIEpUMEHTAIIbHBIE METOJbl H3yYEHHsS] BEIIECTB M HX MPEBpAIlCHHUN:
HaOJIr0/ICHUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: JieHaTypalus OeJIKOB IpU
HarpeBaHUHM, LIBETHbIC PeaKI[MH OEJIKOB.

BbIcOKOMOJIEKYJISIpHBIE COe/INHEHUSI

OcCHOBHBIE MOHSTHS XMMHUHU BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALNH, CPEAHSSE MOJIEKYJISIpHAst
Macca. OCHOBHBIE METO/Abl CHHTE3a BBICOKOMOJIEKYISPHBIX COEIUHEHUH —
MOIMMEepH3aLHsA U MOJUKOHISHCAIIHS.

DKCNEPUMEHTAIIbHbIE METOJbl M3Yy4YEeHHUsI BELIECTB W HMX IPEBPALICHHIA:
O3HAKOMJICHHE C 00pa3iamMu MPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIacTMAacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBS3H.

Peanu3anus MeXIpEIMETHBIX CBS3€H NMPU M3YYEHUN OPraHUYECKOW XMMHUH B
10 kiacce OCYLIECTBISETCS 4Uepe3 MHCIOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-



HAYYHBIX TIOHATHI, TaK W TIOHATHHA, SBJISFOIIMXCS CUCTEMHBIMH JUTS OTACIBHBIX
IPEIMETOB €CTECTBCHHO-HAYYHOTO IHKIIA.

OO0mune ecTecTBEHHO-HAYYHBIC TIOHATHSA: SBJICHHE, HAYYHBIA (aKT, THIIOTE3,
3aKOH, TEOpHs, aHAIN3, CHHTE3, KiIaccH(pUKalMsA, MepHOAMYHOCTh, HAOIIOACHHUE,
M3MEepEHHUE, IKCIICPUMEHT, MOICIIHPOBAHHE.

dusuka: Marepus, OSHEPrus, Macca, aToM, OJJIEKTPOH, MOJICKYJa,
IHEPreTHYECKUH YpPOBEHb, BEIIECTBO, TENO, O0BEM, arperatHoe COCTOSHHE
BEIECTBA, (PU3MYCCKHIE BEJIMYHHBI M €IMHUIIBI HX H3MEPEHHUSI.

buonorus: knetka, opraHusM, Ouocdepa, oOMEH BEUIECTB B OpraHu3Me,
¢oTrocuHTE3, OHMOIOTHYECKH AaKTHBHBIC BellecTBa (OCNKM, YIJIEBOABI, KHUPBHI,
(dhepMeHTEl).

['eorpadus: MuHEpaIbl, TOPHBIE TTOPOIBI, TIOJIEC3HBIE UCKOTIAEMBIE, TOTUTHBO,
pecypeel.

TexHOMOTHSA: THIIEBBIC TMPOAYKTHI, OCHOBBI PAIHOHATBLHOIO IHTAHUSA,
MOIOIIHE CPEICTBA, JIEKAPCTBEHHBIC H KOCMETHYCCKHE TPerapaThl, MaTePHaIbl U3
HCKYCCTBEHHBIX ¥ CHHTETHYECKUX BOJOKOH.

11 KJTACC
OBLIAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbBI XUMHH

XAMUYECKUA dneMeHT. AToM. Sapo aroma, H30TONBI. IJIEKTPOHHAA
o0onoyka. DHEPreTHyecKne ypoBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
nemeHThl. OCOOEHHOCTH pacipecieHus JJIEKTPOHOB MO OpOMTaIsiM B aTromax
9JIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB. DINEKTPOHHASA KOHPUTYpALUs AaTOMOB.

[lepuoanueckuii 3akoH u [lepuoanyeckas cucrema XUMUIECKUX 3J1IEMEHTOB /1.
N. MenneneeBa. CBsA3b MNEpPHOAMYECKOr0 3akoHa W llepuomuueckoi CHCTEMBI
xuMuueckux anemMeHtoB [[. . MenneneeBa ¢ COBpeMEHHOW TEOpPHEN CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHYECKHX OJJIEMEHTOB |
o0pa3yemMbIX MMM TPOCTBIX M CJIOKHBIX BEIIECTB IO TrpynnaMm M NEepUHogaM.
3Ha4YEHUE NEPUOIMYECKOr0 3aKOHA B Pa3BUTHHA HAYKH.

Crpoenue BemiecTBa. XuUMHYECKass CBs3b. BHIbI XUMHUYECKOW CBS3U
(KOBaJICHTHAsI HEMOJIIPHAsi M TOJIAPHAsi, MOHHAs, MeTa/utndeckas). MeXxaHu3Mbl
o0pa3oBaHusA KOBAJIEHTHOW XHUMHYECKOW CBSi3M (OOMEHHBIA M JOHOPHO-
akuenTopHbiil). BomoponHas cBs3b. BaleHTHOCTb. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb oxucnenns. MoHbI: KATHOHBI U AHHOHBI.

BemecrBa  MONEKYJISPHOTO M HEMOJEKYJIAPHOTO  CTPOCHHA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbl KPUCTALITMYCCKUX PEIIETOK. 3aBUCHMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAJUIMYECKON PEMIETKH.



[lonsitne o nucnepcHbIX cucTteMax. MCTHHHBIE M KOJUIOMIHBIE PacTBOPBI.
MaccoBasi 10J1s1 BEIIECTBa B PacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEJIMHEHHUH. Homenknarypa
HEOPraHMYECKHUX BELIECTB. ['€HETHYECKasd CBA3b HEOPraHMYECKHMX BEILECTB,
MIPUHAUICKAINX K PA3TUIHBIM KJ1accam.

Xumunyeckass  peakuusa. Krnaccudukanms — XMMHYECKHX — peakiuid B
HEOPraHMYEeCKOM M OpPraHMYECKOW XUMHH. 3aKOH COXPAHEHHUSA MAacChl BEIIECTB,
3aKOH COXPAHEHHs M IIPEBPAICHUS SHEPTHUU MTPU XUMUYECKUX PEaKIUsiX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pasinuuHBIX ¢akTopoB. OOpaTumbie
peakuuu. XUMHYECKOe paBHOBecHe. @DaKTOphl, BIHAIONIHE HA COCTOSHHE
xumuyeckoro pasHosecus. [Ipuniun Jle [larense.

DneKkTpoauTHyeckas auccounanusa. CunbHeie U cinadbie 2reKTpoauThl. Cpena
BOJHBIX PACTBOPOB BCLLCCTB: KUC/IAsl, HEUTpabHAs, LICIOYHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

DKCIIepUMEHTA/IbHBIE METOAbl H3YYEHHs] BEIIECTB W HX IpeBpallleHUN:
nemoHcTpauus tadmun «llepuoanueckas cucrema xumudeckux ’iementos [, WM.
MeHnneneeBa», U3ydeHUE MOJENed KPUCTAJUIMYECKUX PEIIETOK, HAOIIOJEHHE U
OMMUCAHHUE JEMOHCTPALIMOHHBIX U J1aOOPATOPHBIX OMBITOB (Pa3/IOKEHUE MEPOKCUAA
BOJOPO/JAa B MPUCYTCTBHU KATAIM3aTOPA, ONPEACICHHUE CPEIbl PACTBOPOB BEILIECTB
C MOMOUIBI YHHUBEPCAILHOI'O HHNKATOPA, PEAKIIUH HOHHOTO 0OMEHA), MPOBE/ICHUE
pakTH4YeCKO paboTsl «BiugHue pasnuyHbiX (PaKTOpPOB HA CKOPOCTh XUMUUYECKOH
peaKkium.

Pacuérnpie 3a/1aun.

Pacuérel 1O ypaBHEHHMSIM XUMHUYECKHMX peakuuid, B TOM YHCIIE
TEPMOXUMUYECKHE PaCUEThl, pacuEThl C UCIIOJIL30BAHUEM IOHATHS «MACCOBas J0JIs
BEI[ECTBA.

Heopraunueckass XuMus

Hemeramuiel.  llonoxenue HemerawioB B llepuoauueckoln  cucreme
xumudecknx anemeHtoB JI. V1. MeHneneeBa U 0COOEHHOCTH CTPOEHUSI ATOMOB.
dusnyecKkue CBOHCTBA HEMETAUIOB. AJUIOTPONUS HEMETauIoB (HAa mpumepe
KUcIopojia, cepsl, (pochopa u yriueposaa).

XHUMHYECKHEe CBOMCTBA Ba)XKHEHMIIIMX HEMETaJUIOB (rajioreHOB, Cepbl, a30Ta,
docdopa, yraepoga M KpeMHHs) M HX  COCIUMHEHMH  (OKCHJIOB,
KHUCJIOPO/ICOJEPKAIIUX KUCIIOT, BOJOPOJIHBIX COEIUHEHHUI ).

[IppMeHeHne BaKHENIINX HEMETAJIJIOB U UX COCIMHEHHH.

Merannsl. Tlonoxenue metauioB B Ileproanueckoil cucreMe XHMUYECKHX
anemenToB JI. M. MenneneeBa. OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000J0YEK
aToMOB MeTauioB. O0uiue ¢gu3nueckue cBoicTBa MeTa/uioB. CrulaBbl METaIOB.
DIEKTPOXUMUUECKUN Psijl HAIIPSIKEHUI METallIoB.



XHWMHYECKUE CBOWCTBA BAKHEUIIMX META/UIOB (HATpHWH, Kalui, KaJblHH,
MarHui, aJlOMUHHH, ITHHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHHUH.

OO0mme cnocoObl nmomyyeHuss MeTauioB. [IpumeHeHHe MeTansioB B OBITY H
TEXHHKE.

DKCMEPUMEHTAIBHBIC METOAbl H3YUYEHMS] BEIICCTB M HX MPEBPAIICHHH:
U3YUYECHHE KOJUICKUHH «MeTtaiibl U ciuiaBbl», 00pa3loB HEMETAJUIOB, PEIICHUE
IKCIIEPUMEHTATBHBIX 3a/1a4d, HAOMIOACHWE M ONMHUCAHHE JACMOHCTPAIMOHHBIX H
J1a00paTOPHBIX OIBITOB (B3aMMOJICHCTBHE THAPOKCH/IA QJIIOMHHUS C pPacTBOpPAMH
KHCIIOT M IIEJI0YCH, KAYSeCTBEHHBIC PEAKIIMH Ha KATHOHBI METAIJIOB).

Pacu€rHpic 3amaun.

Pacuérel Maccel BewiecTsa WiM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BCIIIECTBA, MAacce€ WM O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIMH BEIICCTB,
pacuérbl Macchl (00bEMA, KOIMYECTBA BELIECTBA) POAYKTOB PEaKLUU, €C/IU OJHO
13 BEILIECTB UMEET MPUMECH.

XUMHS U )KU3Hb

Ponb xuMuu B 00€CTIEUCHUU HKOJIOTHUECKOM, DHEPreTHYSCKON W MUIIECBOM
0e30MacHOCTH, Pa3BUTHUU MeIUIUHBLL. [loHsATHE O Hay4yHBIX METONAX MO3HAHUA
BEILECTB U XUMHUYECKUX PEaKIUH.

[lpencrapienus 00 O0MMX HAYYHBIX [PUHUMUIAX  MPOMBILUICHHOTO
MOJIYYEHUs] BAXKHEHIINX BEUIECTB.

YenoBek B MHUpPE BELIECTB M MAaTEpPHANOB: Ba)KHEHIIHE CTPOUTEIIBHBIC
Marepualbl, KOHCTPYKIMOHHbIE MaTepHuaibl, KpacKd, CTEKIO, KepaMmukKa,
Marepuanbl I JIEKTPOHUKH, HAHOMAaTepHaJibl, OPraHMYeCKUE M MHUHEepaJbHbIe
ya00peHus.

XuUMHUSI U 3JIOPOBbE YEJIOBEKa: IpaBUiia MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaTtos, mpaBuia 0€30M1acHOT0 UCIIOJIb30BAHUS NIPEeTapaToB OBITOBON XUMHH B
[MOBCEHEBHOM KHU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanmmzanusi  MeXIpeIMETHBIX  CBSI3€d IIPU  HU3YYEHUHM OOwmen W
HEOpraHM4eckor XuMuu B 11 Kiacce OCyIIecTBISETCS Yepe3 UCIOJIbL30BaHUE KaK
OOIIMX eCTEeCTBEHHO-HAYYHbIX TOHSATUH, TaK M TOHATHIL, SBIISIFOLIUXCS
CHCTEMHBIMHM JIJIS1 OT/ACIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mMe ecTecTBEHHO-HAYUYHbIC TMOHSATHS: HAy4dHBIM (akT, runoresa, 3aKOH,
TEOpUsl, aHallUu3, CHHTe3, KiIaccupuKalus, I[EepPUOJUYHOCT, HaOIeHHE,
IKCMEPUMEHT, MOJICTTMPOBAHNE, U3MEPEHHE, SIBICHHE.

dusnka: MaTepusi, FHEPTUSI, MACCA, aTOM, IJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaJAHOAKTUBHOCTh, MOJIEKYJIA, YHEPIeTHYECKNUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIeCTBA, (DU3UYECKME BEJIMYMHBI U €IMHULIBI UX
U3MEPEHUSsI, CKOPOCTb.



buomorus: KieTka, OpraHm3M, OJKOCHCTeMa, Owocdepa, Makpo- H
MHKpOf)JTeMEHTB], BHTAMHHBI, 06MeH BCILICCTB B OpFaHHSMe.

['eorpadusi: MUHEpasbl, TOPHBIE IIOPOJIBI, IIOJE3HBIE HCKOMAEMBIE, TOILIHBO,
peCypCHl.

TexHonorusi: XuMuyeckas ﬂpOMbIT.UJTeHHOCTB, MCTaJLTYpIHs, ITPOH3BOACTBO
CTPOUTEIIBHBIX MAaTEPUANIOB, CEIbCKOXO3SHCTBCHHOE IPOM3BOJICTBO, IHILIECBAs
IPOMBIIIICHHOCTh,  (hapMaleBTHYECKass  MPOMBIIUIEHHOCTh,  MPOM3BOACTBO
KOCMETHYECKHUX IIPeraparoB, IPOHM3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,
3JICKTPOHHAS ITPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



ITJNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUWA

JJUYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yabTaTaM OCBOCHHA
oOydJarmmMMucsa TporpaMM CpeaHero obmero oOpa3oBaHWA (JUYHOCTHBIM,
METanpeAMETHBIM W NpeAMETHbIM). Hay4HOo-MeTOAMYEeCKOM OCHOBOH IS
pa3paloTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOSCHHSA MPOTPaMM CPEeIHETO 00mIero
00pa3oBaHus SABIACTCA CUCTEMHO-/ICATECIbHOCTHBIN MOAX0I.

B CcOOTBETCTBUM € CHCTEMHO-ACATEIBHOCTHBIM TMOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHHSA TpeaMeTa «XHUMHA» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICJACHBI CICAYIOLINE COCTABIISIOUUE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCHHCKOW Tpa’kJaHCKOW HISHTUYHOCTH —
FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATCIBHOCTH M CaMOOIIPEICIICHUIO;

HaJIM4Me MOTHBALUH K 00yUEHUIO;

L[EJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE
KJTIOYEBBIX LICHHOCTEH M UCTOPHUUYECKUX TPaAULIMI 0a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIOCOOHOCTh OOYYaKIIMXCS PYKOBOJCTBOBAaTBCS B CBOEH
JEATEIBHOCTH IEHHOCTHO-CMBICIOBEIMH YCTAHOBKAMU, TPHUCYIUMH LEIOCTHOU
CHCTEeMe XHMMHUYECKOTro 00pa3oBaHus;

HaJIU4Ue MPABOCO3HAHUS HKOJOTMUYECKON KYIbTYPbl U CIIOCOOHOCTH CTABUTH
L[EJIM U CTPOUTH KU3HEHHBIC TUTaHBI.

JluuHOCTHBIE pe3ysibTaThbl OCBOCHUS Ipe/Mera «XHUMHS» JAOCTUTarTCi B
€AMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTUYECKHUMU, COLMOKYIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HjeajaMu POCCUMCKOro TPakJIaHCKOTro 0OIlecTBa, MPUHATBIMU B OOIIECTBE
HOpPMaMM W TpaBWJIaMHM  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  Ipoleccam
CaMOIO3HAHUS, CaMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHHS JIMYHOCTH
00yUaroUUXCsl.

JluyHOCTHBIE pe3ynbTaThl OCBOEHUS TNpeameTa «XUMHS» OTPAKAIOT
c(hOpMHUPOBAHHOCTL OMNbITA MMO3HABATEIbHOW M MPAKTUYECKOW JESATeIIbHOCTH
00yUaroUIUXCsl M0 pealu3aluy MPUHATHIX B 00LIeCTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTH:

1) rpa:KaaHCKOro BOCIIMTAHUSA:

0CO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEHH,
YBAKEHHS K 3aKOHY U IIPaBOIOPSAKY;

NPEACTaBIEHUS O COUMAIbHBIX HOPMax M TMpaBUIIAX MEXKIJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEBHOCTH IIPH CO3aHUH Y4€OHBIX
IPOCKTOB, PCIICHUH YUeOHBIX U MO3HABATEIIbHBIX 3a/1a4, BHITOJTHECHHUH XHMHYCCKUX
IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMATh M MPHHUMATh MOTHBBI, HAMCPCHHS, JOTUKY U
apryMEHTBI APYTHX NIPH aHAIHM3€ Pa3TNIHbIX BUAOB YICOHOH IEATEIHHOCTH;

2) NIAaTPHOTHYECKOIr0 BOCIIHTAHUSA

IIEHHOCTHOI'O OTHOILICHHA K HCTOPUYECKOMY M Hay4HOMY HACJICAUIO
OTEYECTBEHHON XUMHH;

YBaKEHHs K TPOLECCY TBOpYECTBa B O0OIACTH TEOPHH M TNPAKTUYECKOTO
IIPUMEHEHHA XHMHH, OCO3HAHWA TOTO, YTO JAOCTHIKEHHMA HAyKH €CTh PE3YIbTaT
JUIMTC/IbHBIX ~ HAaOJMIOJACHUIN, KPONOTIMBBIX  OIKCIICPUMEHTAIBHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPYZJa YYEHBIX U IPAKTUKOB;

MHTEpeca U ITO3HABATEAbHBIX MOTHBOB B ITOJIYYCHHH U MTOCICAYIOLEM aHAIU3EC
uHpOpMaALIUK O MTEPEAOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSI:

HPABCTBEHHOT'O CO3HAHMS, STHYECKOIO MOBEACHNS,

CIIOCOOHOCTH OLICHUBATh CUTYAlLlUH, CBA3AHHBIC ¢ XUMHUYECKHUMH SABIICHUAMH,
¥ MPUHUMATh OCO3HAHHBIC PCLICHMS, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U LICHHOCTH;

IFOTOBHOCTHU OLICHUBATH CBOE IIOBEJICHUE M IOCTYNKH CBOUX TOBApHUICH C
MO3ULIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHWE IIOCIIEACTBUH DTHUX
IIOCTYIIKOB;

4) popMupoOBaAHUS KYJIbTYPHI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 370poBOro M 0Oe3omacHoro oOpasa JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOLUEHHSI K COOCTBEHHOMY (PU3HYECKOMY H
IICUXUYECKOMY 3/10pOBBIO;

coOMtoJIeHuss MpaBuil Oe3omacHOro oOpalleHus ¢ BellecTBaMH B ObITY,
IIOBCE/IHEBHOM JKU3HHU U B TPYAOBOMH JIE€ATEILHOCTH,

[IOHUMAHHUS LEHHOCTH [pPaBUI HHIMBUAYAJIBHOIO U  KOJUIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYALUSIX, YIPOKAIOIIUX 3/I0POBbIO U KU3HU JIHOJICH;

OCO3HaHHUS II0CJIEJICTBUI U HENPUATHS BPEJHBLIX NPHUBBIUEK (yIOTpedeHus
aJIKOroJIs, HAPKOTUKOB, KYpeHHS );

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKATUBHOI  KOMIIETEHTHOCTM B  y4eOHO-HCCJIEJ0BaTEIbCKOM
NeSITeIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW ¥  JPYrHX BHAAX
JeSATEeNIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHe B pEUIEHHMHM [PAKTHYECKHX 3a]a4
COIIMAJILHON HAIIPaBIEHHOCTH (B paMKax CBOEr0 Kjacca, IKOJIbI);



MHTEpEca K MPaKTHYCCKOMY H3YUYEHHIO MPOQECCUl pa3IMiHOTO pojia, B TOM
YHUCJIC HA OCHOBE MPUMCHEHUS MPEAMETHBIX 3HAHUU TI0 XUMHUU;

YBaKEHHUA K TPYLY, JIOAAM TPyla U pe3yjbTaTaM TPYAOBOU JESATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJMBHIYaJbHOH TPACKTOPHUH
oOpazoBanus, Oyaymield npodeccun W peain3aiud COOCTBEHHBIX KH3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHHM, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) IK0JIOIrH4eCKOro BOCIIUTAHMS

9KOIOTMYECKH IIeIeCO00pa3HOr0 OTHOLICHUSA K MPHUPOJAC, KaK HMCTOYHHUKY
CYIIECTBOBAHMA KHU3HU HA 3EMJIE;

IOHUMAHHSA TIJI00AJBHOTO XapakTepa AKOJIOTHYECKUX IMpoOJieM, BIIUSHUSA
YKOHOMHYECKHUX MPOIIECCOB HA COCTOAHHUE TIPUPOIHON U COLIMATBHON CPEIbI;

OCO3HAHMSA HEOOXOJAUMOCTH HCIIOJIb30BAHHUS JOCTHIKCHHUM XUMHH IS
pelIeHUs BOIIPOCOB PALIMOHAIIBHOTO MPUPOAOIIOIL30BAHMUS;

AKTUBHOTO HENPHUATHUA JACHCTBUH, MPUHOCAUIUX Bpeld OKPYKaIOUIEH
MIPUPOAHOMN cpefie, YMEHHMS MPOTHO3UPOBATH HEOJATOMPHUATHBLIC HKOJIOTHUYECKHE
IIOCIEACTBUSA NPEANPUHUMAEMBIX ACHCTBUN U IIPEAOTBPAILATH UX;

HAJIUYUS PA3BUTOrO SKOJOTMYECKOTO MBIILIJICHUS, SKOJOTHUYCCKON KYJIBbTYPHI,
OIBLITA JeATEIILHOCTH IKOJIOTHYECKOMN HanpaBJCHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMM B T03HABATEIbHOW, KOMMYHHKATUBHOW M COLMUAJIBHON
IpakTHKE, CIIOCOOHOCTM M yMEHHMS aKTHBHO MPOTHBOCTOSTH HACOJOTHH
xemohoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MMPAKTUKU;

NOHUMAHHS ChHeuu(PUKM XUMUM Kak HayKd, OCO3HaHMsS €€ poiu B
(hOpMHUPOBAHUM PALIMOHAILHOIO HAY4YHOTO MBILUIEHUS, CO3JaHUM LEIOCTHOIO
IpeJCcTaBieHnuss 00 OKPY)KalollleM MHUpEe Kak O eUHCTBE MPUPOJbl U YeslOBeKa, B
MIO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M peuieHud NpoOJIeM COXpPaHEHHS
MIPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B  0CODOOM 3HAYMMOCTH XUMHUHM IS  COBPEMEHHOM
[UBUIIH3AIIMN: B €€ TYMAHUCTHYECKON HAMIPABJIEHHOCTH U BayKHOM POJIM B CO3aHUU
HOBOM 0a3bl MaTepualbHOM KyJNbTYpBl, PEHICHHH TJI00AIBHBIX Mpodiem
YCTOMUMBOrO Pa3BUTHUS YEIIOBEYECTBA — ChIPHEBOM, YHEPreTHUECKOM, MUILEBON U
9KOJIOTHYeCKOi 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECnedeHHH YCIOBUM
YCHEUIHOTO TPY/Ia U AKOJOTHUECKU KOM(POPTHOM KU3HU KAXKJOr0 4jieHa O0IEeCcTBa;

€CTECTBEHHO-HAYYHOW TIpPAaMOTHOCTM: TIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh
MOJIYYaeMbI€ 3HAHUS IS aHAIN3a U OOBSICHEHUS SIBJICHUI OKPYKAIOLIEro Mupa M



MIPOUCXOIALINX B HEM U3MEHEHHUH, YMEHUs J€1aTh 000CHOBAHHBIE 3aKIFOUECHHS Ha
OCHOBE Hay4HBIX ()aKTOB U MMCIOIINXCS JAHHBIX C LEJIbIO MOJTYYCHUSA TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO HCIOJb30BaTh XMMHYCCKHE 3HAHUA 1A
pelieHns mpooJIeM B peabHbIX JKU3HEHHBIX CUTYalluAX;

UHTEpEca K MO3HAHUIO U UCCIEN0BATEIbCKOHN JAEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HEMPEpPHIBHOMY  O00pa3oBaHHI0 U
caMOOOpa30BaHUID, K AKTUBHOMY T[IOJIY4EHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTAMM;

MHTEpeca K 0COOECHHOCTAM Tpy/Ja B pa3nHuHbIX chepax mpodeccrnoHanbHOM
JeATeIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTtanpeMeTHbIe pe3ybTaTbl OCBOCHHUS yuyeOHOro mpeaMera «XUMHsS» Ha
YPOBHE CpeAHero o0mero 00pa3oBaHus BKIFOYAIOT:

3HayuMble I (POPMUPOBAHUSA MUPOBO33PEHHUS oOyyJarommxcs
MEXIUCHUIUIMHAPHBIE (MEXIIPEJIMETHbIE) OOLIEeHAayYHbIE MOHSTHUS, OTPa)Karolue
IIEJIOCTHOCT, HAY4YHOH KapTHHBI MHUpa M CHEHU(pUKY METOJOB TO3HAHUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIEeCTBO, JHEPIHs, SIBIEHUE,
npouece, cucTeMa, Hay4Hbli (pakT, NpUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIEOBAHNE, HAOIIOEHUE, U3MEPEHHE, IKCTIEPUMEHT U APYTHUE);

yYHUBEpCaJbHble yueOHble HeHCTBUS (I103HABaTelIbHbIe, KOMMYHUKATUBHbIE,

PErysITUBHBIC), obecrieunBaromye (opmupoBaHue (h yHKLIMOHAJILHOM
IPaMOTHOCTH U COLMANIbHOM KOMMETEHIINH 00ydatonuxcs;
CIIOCOOHOCTD oOyyarouuxcs UCII0JIb30BATh OCBOEHHBIE

MEXTUCIUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA M YHUBEPCAIbHbIE YUEOHBIE
JICMCTBUS B II03HABATEILHON U COLMAIIBHON IIPAKTHKE.

MeTanpeaMeTHBIE Pe3yibTaThl OTPa)X)arT OBIAJCHHUE YHMBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATENBHBIMU, KOMMYHUKATHBHBIMH W  PEryJISTUBHBIMH
JICUCTBUSIMH.

Osiajienne YHUBePCAJIbHBIMHU y4eOHBIMH MO3HABATEJIbHbIMH
JeHCTBUAMM:

1) 6a3oBbIe JOrHYecKHe TeHCTBHA:

CaMOCTOSITEJILHO  (popMyJIMpOBaTH W aKTyaJlU3UpPOBaTh  NpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNiATh 1ENH JEATEIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI JEATEIbHOCTU C MOCTABICHHBIMU LEJISIMU;

MCIIOJIb30BaTh NMPU OCBOECHWH 3HAHWU MPHUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJIC/ISITh XapaKTEpPHbIC MPU3HAKWA TMOHSATHUH M YCTAHABIMBATh MX B3aUMOCBSI3b,



MCTIOTh30BaTh COOTBETCTBYIOIIHE TOHATHS IS OOBACHEHHUA OTACTBHBIX (DaKTOB U
ABJICHUH;

BbHIOMpATh OCHOBAHMS M KPUTEPUH I KIAcCH(PUKAIMU BEUIECTB H
XUMHUYECKHX PEAKIIUM;

YCTAHABIMBATh MPHUYMHHO-CICACTBEHHBIC CBA3M MEKIY H3y4aeMbIMH
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE pacCYyXICeHUA (MHIYKTHBHBIE, ACTYKTHBHBIC, IIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH U IPOTHUBOPEYMSI B paccMaTpPUBAEMbIX
ABICHUAX, (HOPMYIHPOBATH BHIBOABI M 3aKITIOUCHHUS;

IIPUMEHATE B MPOLECCE MO3HAHUA, UCIIOJIb3YEMBIE B XUMHUN CUMBOJIMYECKHE
(3HAKOBbIC) MOJIE/IH, IIPEOOPA30BBIBATE MO/ICIIBHBIC IIPEACTABICHUA — XUMHUYCCKUH
3HAK (CUMBOI) dJIEMEHTa, XUMHUECKas GopMyIia, ypaBHEHHE XUMUIECKOH PEaKIu
— [PU PELICHUM Y4COHBIX IMO3HABATE/NbHbIX M IPAKTHUYECKHUX 3a]a4, HMPUMCHATH
HA3BaHHBIC MOJICIbHBIC TIPEJACTABICHUS JIJIST BBISBJICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BELIECTB U XUMHYECKUX peaKILIHil.

2) 0a3oBbIe HCCIC0BATEILCKUE e CTBHA:

BJIAZIETh OCHOBAMU METOJOB HAY4YHOr'O I1O3HAHUS BEIIECTB U XMMHUYECKHUX
pPeaKIUH;

(opMyJIMPOBATH LIEIH M 3aa4M UCCIIECAOBAHUA, UCIIOJIB30BATh MTOCTABICHHBIC
U CaMOCTOSITENBLHO CHOPMYIUPOBAHHBIE BOMPOCHI B KAauyecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (POPMUPOBAHMS THUINOTE3bl MO NPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbIX CYXJICHUM;

BIIAZIETh HABBIKAMH CaMOCTOSATEJIBHOrO IUIAHUPOBAHHS W NIPOBEICHUA
YUYEHMUYECKHX HKCIEPUMEHTOB, COBEPLICHCTBOBATL YMEHHS HAOMIOAATh 32 XOA0M
poliecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3yibrar, (OpMyJIHpPOBATH
0000111eHHs ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTAaBIIATb OOOCHOBAHHBIN OTUET O MPOJIEJIAHHOM pabdoTe;

MpUoOpeTaTb OIbIT YYEHHYECKONW MCCJIeIOBATeIbCKOM M MPOEKTHOM
JIEeATEeIIbHOCTH, TPOSBIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY
IIOMCKY METO/IOB pellIeHHsI IPAKTHUECKHUX 3a/1a4, TPUMEHEHUIO Pa3JIHYHbIX METO/10B
MIO3HAHMSL.

3) pabora ¢ nnopmaumeii:

OPHUEHTUPOBATLCS B Pa3jMYHBIX HCTOYHMKAX uHpopmanuu (Hay4HO-
NONYyJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CHpaBOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanm3upoBaTh MH(OPMALMIO PA3IUYHBIX BHIOB U (HOpM
IIpeICTaBIEHUs, KPUTHYECKHU OLIEHUBATH ge JOCTOBEPHOCTH u
HENIPOTHBOPEUYMBOCTE;



(hopMyTHpOBaTh 3ampOChl H MPHUMEHATH Pa3]IMYHBIC METOIBI MPH MOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMOW /I  BBIMOJHEHHS Y4eOHBIX  3ajaad
OTNPENCIEHHOTO THIIA;

IPHOOPETaTh OIBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSATEJIbLHO  BBIOMpPaTh  ONTHMAJBHYH  (OpMY  HIPECACTABJICHHS
nHbOpMaIH (CXeMBbI, TpaUKH, TAArPaMMBbl, TaOJIUIIBI, PHCYHKH B IPYTHE);

MCII0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA MPH pabOTE ¢ XUMHUIECKOM
HHQOPMAIMCH: TMPUMEHATE MEXKMPEAMETHBIC ((HU3MYECKHE W MaTeMaTHYECKHC)
3HAKH ¥ CHMBOJIBI, )OpMYITBI, a00peBHaTyphl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPEoOpa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIACTBA
HATJISIAHOCTH.

OBjageHne yHMBEPCATbLHBIMH KOMMYHHKATHBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbI B XOJ€ JUaIora u/uiu
IUCKYCCUH, BBICKA3bIBaTh MU, (OPMYIHPOBATH CBOM  TMPEIIOKEHHUSA
OTHOCHTEJIBHO BBITTOJHCHUA MPEAI0KCHHOM 3a1a4u;

BBICTYIIaTh C IPE3CHTALIMCH PE3y/IbTaTOB IT03HABATENBHON [EATEIBLHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIBHO I COBMECTHO CO CBEPCTHUKAMMU MPU BBHIMOJIHEHHUH
XMMHYECKOTO JKCIEPHMEHTA, MPAKTHYECKOH padOTHI MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEHIECTB, pealu3alii y4eOHOro mpoekta U (GOopMYyJIUPOBATH BHIBOJIbI
[0 pe3yibTaTaM TMPOBEAEHHBIX HCCICAOBAHUN MYyTEM COIIACOBAHHS TO3ULIUN B
X0Jie 00CYKIeHUsT U OOMEHA MHEHHSIMH.

Og1aleHHe YHHBEPCAJbHBIMHA PeryJisiTHBHBIMH JIeCTBUSIMHA:

CaMOCTOSITENTLHO TUIAHAPOBATh M OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO
NeATeNbHOCTh, Ompejesis e€ el W 3aj]adyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHpPOBAaTh TpeiaraeMblii alrOpuTM [EWUCTBUH TIpH
BBIIIOJTHEHUU Y4YeOHBIX U MCCIIEIOBAaTeIbCKUX 3ajiay, BbIOMpaTh Haubosee
3p(}eKTUBHBIIN crnoco0 MX perieHus ¢ y4€TOM IIOJYyYEHUsS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHX PEaKITHSIX;

OCYIIECTBIISTH CAMOKOHTPOJTb CBOEH JIESITENILHOCTH HA OCHOBE cCaMoaHaiu3a u
CAMOOIICHKH.

INMPEIMETHBIE PE3YJIBTATbI

10 KIIACC

[IpenMetHble  pe3ynbTarbl  OCBOCHMsI Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(OpMHPOBAHHOCTh  TIPEACTAaBICHUH O XUMHYECKOHW  COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOH KapTUHBI MUPA, POJIM XUMUH B O3HAHUM SIBJICHUH IPUPO/IBI,



B (opMHpOBaHMH MBIIUICHUS W KYJIbTYPBI JTHYHOCTH, €€ (DYHKIIMOHAJIBHOH
IrPaMOTHOCTH, HEOOXOIUMOM Il PEIICHUs MPAKTHYECKUX 3a/1a4 U IKOJOTHUYECCKH
000CHOBaHHOTO OTHOIIEHHSI K CBOEMY 30POBBIO U MPUPOIHON CPEIIE;

BJAJICHUEC  CHCTEMOM  XMMHYECKMX  3HAHUHM, KOTOpas  BKIIOYACT:
OCHOBOITOJIArarOImHrue IMOHATHA (XHMquCKHﬁ JJIEMCHT, aToOM, DJICKTPOHHAaA
o0osi0uKa aroma, MOJIEKYJIa, BAJIGHTHOCTbh, JJIEKTPOOTPULIATEIbHOCT b, XUMUYECKAast
CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpaml€HHas), MOJb, MOJApHAs
Macca, MOJISIpDHbINA 00BEM, YIJIEPO/IHbIN CKelleT, (yHKIIMOHAJIbHAS TPYIIIA, paIuKall,
M30MEpHS, U30MEPBI, TOMOJOTUYECKUN PSI/l, TOMOJIOTH, YTI€BOAOPO/bl, KHCIOPO/ U
a30TCOJEPKAIUE COCIWHEHHs, MOHOMEp, MOJHUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEIUHEHMs); TEOPUM U 3aKOHBI (TEOPUsl CTPOCHUS
oprannyeckux Bemects A. M. byrineposa, 3aKOH COXpaHEHHMS MacChl BEIECTB);
3aKOHOMCPHOCTH, CHUMBOJIMYCCKUM S3bIK XHMHHM, MUPOBO33PCHUYCCKHUE 3HAHHI,
Jexamme B OCHOBC IMOHUMaHUA TPUUYHHHOCTH H CHCTCMHOCTH XHMHYCCKHUX
ABICHUH, (PaKTOIOTHYECKUE CBEACHUA O CBOIWCTBAxX, COCTaBE, IONYYCHUH U
0e30MmacHOM HCMOJB30BAHUN BaXKHEUIIINX OpraHuydCCKuX BCLICCTB B 6blTy H
IIPAKTHYECKOH IESITETbHOCTH YEI0BEKA;

¢(hOPMHPOBAHHOCTh YMEHMH BBISABIATH XapaKTEPHbIC NPHU3HAKU TOHATHIA,
YCTaHABIMBAThL WX B3aHMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOUIME TMOHATHS TIPH
ONKUCAHWM COCTABa, CTPOCHUS U NPEBPAICHUH OPraHUUECKUX COEJIMHCHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIONB30BAaTh XUMMUYECKYIH) CHMBOJUKY IS
COCTABIICHUS. MOJIEKYJISIPHBIX U CTPYKTYPHbBIX (pa3BEPHYTOH, COKpalIéHHOMN)
¢bopMyn OpraHM4ecKMX BEIIECTB W  YPaBHEHUH XUMHYECKUX PpeaKiui,
M3rOTABIMBATh MOJEIN MOJEKYJ OPraHMYeCKHX BEIIeCTB IS WLIIOCTPALMU HUX
XHMHYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOEHHS,

c(OpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAIJIEKHOCTh W3YYEHHBIX
OpraHUYecKuX BelIeCTB [0 HMX COCTaBYy M CTPOGHHUIO K OIpeaesIéHHOMY
KJIacCcy/Tpymie COeIMHEHUM (YIJIeBOJOPO/bl, KHCIOPOJ M a30TCojAepxkaliue
COC/IMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUs), [aBaTh WM Ha3BaHUA 10
cucrematuueckoii Homenknarype (IUPAC), a Takke NPUBOJIUTL TPUBHAJIBHBIE
HA3BaHUS OTJIENbHBIX OPraHMYECKMX BEIIECTB (ITHJIEH, MPOMWIIEH, alleTUJICH,
TWICHIJIUKOIb, TMUEpPHH, (eHosn, dopmanbaerui, aueTaiblerul, MypaBbUHasI
KHCJIOTa, YKCYCHadA KMCJIOTa, OJICHHOBAA KHCJI0TA, CTCAPpHHOBAA KHCJIOTA, I'TIOKO034,
(bpyKTO3a, Kpaxmall, 1e/UIH0103a, TJIUIHH);

c()OPMHUPOBAHHOCTh YMEHMS ONpPEAENSTh BHJIbl XMMHMUYECKOM CBS3U B
OpraHUYeCKUX COEAUHEHUSX (OJIMHAPHBIE U KPATHbBIE);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATH IMOJOKEHHUS TEOPUH CTPOCHHUS
opranuyeckux BeuecTB A. M. bytieposa 11 00bsICHEHUS! 32aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHMSI; 3aKOH COXPAHEHUSI MACChl BEIECTB;



c(OpMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTAB, CTPOCHHUE, QU3HUCCKHUE
M XHMHYECKHE CBOMCTBA THUIMYHBIX MPEJACTABUTEICH PpA3IMYHBIX KJIACCOB
OpraHHY€CKHUX BENIECTB (METaH, ATaH, dTUIIEH, PONUJIEH, allETUIIEH, OyTaaueH-1,3,
MeTriOyTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJI, dTHICHTJINKOJIb, TJIUIICPUH, (DEHOII,
aneTagbACTHI, MypaBbUHAS U YKCYCHAs KHCJIOTHI, TII0K03a, Kpaxmal, HeJUTi0I03a,
aMHUHOYKCYCHAsl KUCJIOTa), WLIKOCTPUPOBATh I'€HETHYECKYIO CBA3b MEXKIY HHUMH
YPAaBHEHUAMH COOTBETCTBYIOIIMX XUMHYECKHX PEAKIMH C HCIOJb30BAHUEM
CTPYKTYPHBIX DOPMYIL;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BATh UCTOUYHUKH YTJIIE€BOAOPOIHOTO
CBIpbs (He(PTh, TPUPOIHBIN ra3, yroihb), CIIOCOOBI UX MEPEPAOOTKH U MPAKTHYECKOE
IPUMEHEHHE IPOAYKTOB IepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHUH TPOBOAWTH BBIYUCIACHHSA 10 XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOIO BEUIECTBA WM IMPOAYKTA
PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB
VI TIPOIYKTOB PEaKIUN);

c¢HOpMHUPOBAHHOCTL YMEHHMH BJAAETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/laX Hay4YHOT'O ITO3HAHMS, UCIIOIb3YEMBIX B XUMHUU IIPH U3YYEHUH BELLIECTB U
XUMHUYECKHUX SIBJICHUM (HAOJI0ACHNE, H3MEPEHUE, DIKCIIEPUMEHT, MOACIUPOBAHHE),
HCIIOJIb30BATh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS TPUHATHS pPEHICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsiX, CBSI3aHHBIX C BellleCTBAMH M HX
IIPUMEHEHHEM;

c(hopMUPOBAHHOCTh YMEHHI COOMIOIATh MPABUIIA MONb30BAHUS XUMHYECKOU
nocyaoi M JabopaTOpHBIM OOOpYAOBaHHMEM, a TaKXKe MpaBuiia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSMHU IO BBHINOJHEHUIO J1a0OPaTOPHBIX
XUMHYECCKHX OIIBITOB,

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATH XUMHYECKHM
HKCIIEPUMEHT (IIPEeBpallCHUs] OPraHUYEeCKUX BEILEeCTB [IPU HArPEeBaHUHU, [TOJyUYCHUE
THJIEHA U U3YUYEeHUE ero CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPraHUYECKUX BEIlleCTB,
JleHaTypanus OeJIKOB IIPU HarpEBaHUM, [IBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBHH
C TpaBUJIaMHM TEXHUKH O€30MacHOCTH TMpu OOpallleHud C BellecTBaMU U
nabopaTopHbIM  000PYJOBAHUEM, [MPEJCTABIATh PE3YJIbTaThl XUMHYECKOIO
SKCIepuMeHTa B ¢opme 3anucd ypaBHEHWH COOTBETCTBYIONIUX PEaKIUud U
(hopMynupOBaTh BHIBO/IBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIIM3UPOBATH XUMHYECKYIO
nHpOpMAIMIO, TOIYyJaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeacTBa MacCOBOM
undopmanuu, MHTepHeT U Apyrux);

c(OPMHUPOBAHHOCTHL  YMEHMH  cOOMIOAAaTH  MpaBWiIa  3KOJOTHYECKH
11e1ecCo00pa3HOro mnoBeJAeHuss B OBITY M TPYJIOBOM MEATENBHOCTH B IEIAX
COXPaHEHHUsI CBOEr0 340pOBbS U OKPYXKAKOLIEH IIPUPOJHOH Cpeibl, OCO3HABATH



OTMACHOCTh BO3JICMCTBUA Ha JKUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHHYECKUX
BEIIECTB, MoHUMas cmbica mnokaszatens [IJIK, moscHaTh Ha npumepax crocoObl
YMEHBIIEHUSA W TNPEAOTBPAUICHUS HX BPEAHOTO BO3JACHCTBUSA Ha OpraHu3M
YEJIOBCKA;

sl 00YJaromMXCA C OTPaHWYCHHBIMH BO3MOXXHOCTAMH 37I0POBbS: YMCHHE
[IPUMEHATh 3HAHHUA 00 OCHOBHBIX JIOCTYIHBIX METOJAX ITO3HAHUA BEIIECTB U
XUMHUYECKHUX ABICHUH;

JUIA  ClIenbIX W CAa0OBWAANIMX OOYy4YarOUXCS: YMEHHE HCII0JIb30BaTh
penbedHO-TOUCHHYIO0 cucTemMy oOo3HaueHuid JI. bpains ana 3amucn XuMHYECKHX

dhopmy.
11 KJIACC

[IpenmeTHBIe pe3ynapTaThl OCBOEHUA Kypca «OOmas M HeopraHHYecKas
XUMHS» OTPAXKAIOT!,

COpMUPOBAHHOCTL  NPEACTABICHUM: O XUMHUYECKOW  COCTaBIISAIOLIEH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIM XUMUHU B [TIO3HAHHUU SIBICHUN IIPUPO/IBI,
B (OPMHUPOBAHMH MBILUICHUS W KYJBTYPbl JHYHOCTH, €€ (YHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTHUYECKHUX 3a/1a4 M 3KOJIOTHYECKH
000CHOBaHHOTO OTHOIICHMSI K CBOEMY 370POBBIO U MMPUPOIHOM Cpee;

BIAJICHUE  CHCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAKIINE TMOHATHS (XUMHUYECKHI 3JIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpOUTANIM aTOMOB, HMOH, MOJEKYyJa, MOJIb, MOJSPHBIH OO0BEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIEHUS, XUMHUYECcKas CBS3b
(KoBaneHTHAs, MOHHAS, METAINIMYECKas, BOJOPOIHAS ), KPUCTAIUITMYECKAs PEIIETKa,
THNBl ~ XUMUYECKUX  pEaKUWi, pacTBOp, DIEKTPOJIUTHL,  HEDJIEKTPOIUTHI,
IEKTPOJIUTUYECKAST JUCCOIMAIUS, OKHUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTh
XUMUYECKOH peaKlUh, XUMHYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
JJICKTPOJMTHYECKON Jauccoumanuu, nepuoauyeckud 3akoH J[. M. Menpeneesa,
3aKOH COXPAHEHHUSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUSI W IPEBPALECHUS] DHEPTHH
IpU XUMHYECKHUX PEaKlHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMHH,
MHPOBO33pPEHYECKUE 3HAHUS, JIe)kKAallMe B OCHOBE TOHUMAHHUS TPHYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHX SIBJICHHI, (PAKTOJIOTHYECKUE CBEJIEHHS O CBOMCTBAX,
cOCTaBe, MOJIy4eHUHM U 0€30MacCHOM MCHOJIb30BAaHUM BAKHEHIIIMX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOM 1eATEIbHOCTH YETIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISITH XapPAKTEPHbIE MPU3HAKU IOHSITHM,
YCTAHABIIMBATh UX B3aUMOCBSI3b, MCIOJIE30BaTh COOTBETCTBYIOUIME MOHATHS TIPH
OMUCAHUU HEOPraHWYECKUX BEILIECTB U UX MPEBPAIICHUH;

c(OPMHUPOBAHHOCTh YMEHHUM HCIONB30BaTh XUMHMUYECKYH) CHMBOJUKY IS
coctaBieHus (GOpMyn BEIIECTB M  YPaBHEHMH  XMMHMUYECKHX  peakiui,



cucrematndeckyro HomeHknatypy (IUPAC) u tpuBHanbHbie Ha3BaHHUA OTIEIIBHBIX
HEOPraHMYEeCKHUX BEIIECTB (yrapHblii Ta3, YIJEKHC/IbIA Tra3, aMMHaK, rauiéHas
M3BECTh, HETAIIEHAS U3BECTh, ITUTHEBAS COJIA, TUPUT U JIPYTHE);

c(hopMHPOBAHHOCTh YMEHHUMN OINPEICIATh BAJICHTHOCTh U CTETICHb OKHUCJICHHS
XUMHUYECKUX SJIEMEHTOB B COCIMHCHHMAX DPA3JIMYHOTO COCTaBa, BUJ XHMHYECKOM
CBs3U (KOBAJICHTHAs, HOHHAS, METAJLUIMYECKAs, BOJOPO/IHAS) B COCAUHCHUAX, THII
KPUCTAINTMYECKON PEMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJIApHasd,
WOHHAs, METAJUIMYECKast ), XapaKTep Cpe/ibl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COCTHHCHHH;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHABJIMBATH PHUHALICKHOCTD
HEOPraHMYECKUX BELIECTB I10 HX COCTaBy K OIpPeIeléHHOMY Kiaccy/rpyre
COCAMHEHUH (MPOCTHIC BEMIECTBA — METAIBI M HEMETAIIbI, OKCH/IBI, OCHOBAaHMA,
KHUCJIOThI, aM()OTEPHBIE I'MAPOKCHUIbL, COJIH);

c¢(hOpMHPOBAHHOCTb YMEHUM PaCKpPBIBaTh CMBICT MEPUOAUYECKOro 3akoHa /1.
W. Menaeneera U I€MOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOITYI0, 00BACHUTEIBHYIO
¥ MIPOTHOCTHUECKYIO QYHKITHH;

chOpMHUpPOBAHHOCTh YMCHHH XapaKTEpU30BaTh DJIIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHX »dJeMeHTOB 14 mnepuogoB Ilepruoandeckoii CHCTEMBI
xuMHueckux snementoB /. M. MenjeneeBa, HCHOAB3ys MOHATHSA «s-, p-, d-
IEKTPOHHBIE OPOUTATINY, «IHEPIETUUECKHE YPOBHUY, O0BICHSITH 3aKOHOMEPHOCTH
U3MEHEHMSI CBOMCTB XMMHUUYECKHX JIEMEHTOB M UX COCJUHEHMH MO mepuojaaM Hu
rpynnam [lepuoanyeckoit cucrembl xumudeckux 35eMentoB JI. . Meneneesa;

c(OPpMHUPOBAHHOCTL ~ YMEHUW  XapakTepu3oBaTh (ONUCHIBATH)  OOMIME
XMMHMYECKHE CBOMCTBA HEOPraHWYECKMX BELIECTB  pa3lIM4YHBIX  KIACCOB,
MOJTBEPK/IaTh CYIIECTBOBAHHE TEHETHUECKOW CBSI3M MEX/y HEeopraHHU4eCKUMH
BEI[ECTBAMU C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIHil;

c(hopMHUPOBAHHOCTH YMEHHSI KJIACCU(DUIIMPOBATH XMMHUYECKUE PEaKlHUH I10
pa3auyHbBIM MpPU3HAKaAM (YHUCIY M COCTaBY pearupyrollyx BeLIeCTB, TEIJIOBOMY
3 dexTy peakiuu, U3MEHEHUIO CTENeHEeH OKHUCIEeHHS 3JIEMEHTOB, 00paTUMOCTH
peaxiMM, YJ4acTHIO KaTaau3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHI COCTABJISITH YPaBHEHHUS PEaKUUid pa3inyHbIX
TUIIOB, TIOJTHBIE U COKpalIEHHbIE YPABHEHHS PeaklUii HOHHOTO OOMeHa, YUUThIBas
YCIIOBUSI, TIPH KOTOPBIX 3TH PEAKIIMH UAYT 0 KOHIA;

c(OPMHUPOBAHHOCThL YMEHUW IPOBOJIUTH PEAKIMH, IOJTBEPHKIAtONIHE
KaUeCTBEHHbII COCTAB pAa3lIMYHBIX HEOPraHMYECKHX BEIECTB, pPAaCIO3HABAThH
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;



c(bOpMHUPOBAHHOCTh YMEHHMH pPACKpPhIBAaTh CYIIHOCTb  OKHCIIHMTEIbHO-
BOCCTAHOBMTEJIBHBIX PEAKIUA MOCPEJACTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca
ITUX PEAKIIUH;

c(hOpPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCHMOCTb CKOPOCTH XMMHYECKOU
peakIMM OT PA3MUYHBIX (AaKTOPOB; XapaKTep CMEIICHUA XUMHUYCCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (npunuun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTEpPH30BaTh XHMHYECCKHE TPOIECCHI,
JIeXKauMe B OCHOBE IMPOMBIIUICHHOTO IMOJMYYEHUsI CEPHOM KHUCJIOThI, aMMHakKa, a
TakkKe CHOPMHPOBAHHOCTH TPEACTABICHUNH 00 OOMMX HAYYHBIX TPUHIHUMAX U
IKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO MPOU3BO/ICTBA;

c(hOopMUPOBAHHOCTL YMEHUIH IPOBOAUTL BBIYUCICHUS C HCIIOJIb30BAaHUEM
TTOHATHSA «MAacCOBas 1074 BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIICHUH Ta30B MPH
XUMUYECKUX PEeaKkLusX, MacChl BElIeCTBA WM 00bEMA ra3oB [0 H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WIM 00BEMY OJHOIO M3 Y4YacTBYIOIIUMX B PEaKLUU
BEIIECTB, TEIUIOBOTO A((eKTa peakiuyd Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, NMPEBPALECHUS U COXPAHEHUS YHEPTHUH,

c(hOpMUPOBAHHOCTL YMEHUI COONIOATH IPaBUIIA [1OJIb30BAHUS XUMHUYECKOU
nocyoi M JabopaTopHbIM OOOpYAOBaHHMEM, a TaKXKe IpaBuIa OOpameHus C
BEIIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMH TI0 BBHITIOJIHEHHIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBINOJHATL XUMHYECKH
IKCIEPUMEHT (Pa3joKeHUe IMEePOKCHIa BOAOPOJA B MPHUCYTCTBHU KaTaaU3aTopa,
OMpEJEeJIECHHEe CpeAbl PacTBOPOB BEHIECTB ¢ IMOMOIIBI)  YHUBEPCAIBHOIO
MHAMKATOPA, BIMUSHHUE PA3NMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peakiuw,
peakiuu HOHHOro OOMEHa, KaueCTBEHHbIe peakiuu Ha cylbdar-, kapOoHAT- U
XJIOPUA-aHHOHBI, HA KaTHOH AMMOHMUS, PELICHHE DKCIEPUMEHTAIBHBIX 3a7a4 10
temam «Mertambs»y U «Hemeramibsl») B COOTBETCTBHHM C IpPaBHJIAMU TEXHUKU
0e301acHOCTH MpHU OOpallleHUH ¢ BellleCTBaMU U J1a0opaTOpPHBIM 000PY/I0BaHUEM,
IPEACTABISATh PE3YNBTATHl XUMHUYECKOrO »JKclepumeHTa B (Gopme 3amucu
ypaBHEHUM COOTBETCTBYIOIIMX PeaKUi U (GOPMYITUPOBATH BHIBOABI HA OCHOBE ITHUX
pe3yIbTaToB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYECKH AHAJIM3UPOBATH XHUMHUUYECKYIO
nHpOpMAINIO, TOIyJaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOM
KOMMYHUKalUK, MIHTEpHET U Apyrux);

c()OPMUPOBAHHOCTL ~ YMEHHUH  COOMIOAATH  MpaBWiIa  HKOJOTHYECKH
1[e1eco00pa3HOro MOBEAEHUS B ObITY U TPYJOBOM JESTENBHOCTU B LEIX
COXpPaHEHMSI CBOEr0 3[0POBbS M OKPYKAIOMIEH MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBHS HA KUBHIE OPTaHU3MBI ONPEIEIEHHBIX BEIIECTB, MOHUMAS



cveic mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMCHBIICHHS |
MPEOTBPAILICHUSA UX BPETHOTO BO3ACUCTBUSA Ha OPraHU3M HEJIOBEKa;

18 00y4JaronMXcs ¢ OrpaHUYECHHBIMH BO3MOYKHOCTAMH 310POBbs: YMEHHE
IPUMEHATh 3HAHHUA 00 OCHOBHBIX JIOCTYNHBIX METOAAX IO3HAHHUA BEILIECTB H
XUMHYECCKHUX ABJICHHH;

JUI  CHCMBIX HM  CJA0OBHAAMIMX OOy4YalIIMXCA: YMEHUE MCII0JIb30BaTh
penbedHO-TOYCHHYI0 cucTeMy oOo3HadeHui JI. bpains mmd 3amucn XMMHYECKHX

hopmyi.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJJACC
KosnuyecTBo yacos DIIeKTPOHHbIE
HanmeHoBaHHe pa3ieioB H TeM (uugpposBbIe)
Ne n/m Konrpoasnbie  Ilpakruyeckue
NporpamMmal Bceero oOpa3oBaTe/ibHbIE
padoThbl paboTel pecypesi
Paznen 1. Teopernueckue 0CHOBBLI OPraHHYECKOH XHMHH
[Ipeamer oprannueckoi xuMuu. Teopus
1.1 CTPOEHHSA OPTaHHYECKUX COEIMHEHUI A. 3 0.5 0
M. Byrneposa
Hroro no pazneny 3
Paznen 2. Yraesoaopo/abl
2.1 [TpenenbHbie YriaeBoa0PO bl — ajKaHbl 2 0 0
29 Henpenenbubie yrieBoaopo/ibl: ajlkeHbl, 6 0 1
QJIKa/INCHBI, AJTIKUHEI
23 ApoMaTHyecKue yriieBo10po/Ibl 2 0 0
24 [IpupoaHbie HCTOUHHKH YIIIEBOA0POJIOB U 3 1 0
ux nepepadoTka
Hroro no pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraiuueckue coeJlMHeHust
L Cnuptel. PeHon 3 0 0
19 Anbaernsl. KapOOHOBBIE KHCTOTHI. 7 0 |
CnoxHele 23pupEI
3.3 VYrneBobl 3 1 0




Hroro no pazneny

13

Pa3pnen 4. ASOTCO}IEP}K&IIIH'E OpraHH4YeCKHe COCIHHEH

HH

4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3 0
Hroro no pazgeny 3
Pasnen 5. BoicokomolleKynsipHbIe COIHHEHH

5.1 [Tnacrmaccel. Kayuyku. Bonokna 2 0.5
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3

IMPOI'PAMME




11 KVIACC

KoanuecTso yacos JIeKTpPOHHbBIE
HanMeHoBaHHe pa3ae/ioB H TeM (un¢posbie)
Ne n/m Konrpoasusie | Ilpakruyeckue
NPOrpaMMbI Bcero oOpa3zoBaTe/ibHbIE
padoThbl padoTbl
pecypchl
Pasnen 1. Teoperuyeckue 0CHOBbBI XHMHH
Ctpocenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u [lepuonyeckas cucteMa XMMHYECKUX 3 0.5 0
snemenToB /1. M. Meneneena
12 Crtpoenue BemectBa. MHoroo0Opazue 4 0 0
BEIIECTB
1.3 XHUMHUYECKHE peaKuu 6 1 1
Hroro nmo pazneny 13
Paspen 2. Heopranuyeckasi Xumus
2.1 Merauisl ' 6 0 1
2.2 Hemeramib 9 1 1
23 CBsi3b HEOPraHUYECCKUX M OPTAaHHYECKUX | ) 0 0
BEIIECTB
Hroro no paszneny 17
Paznen 3. XuMus H XKu3Hb
3.1 XHUMHSA U KU3HB . 4 0.5 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOUHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYHEHUKA

* Xumus, 11 xknace/ Pynzutuc I'.E., ®enpaman O.I"., Akunoneproe 00111ecTBO
«M3parensctBo «IIpocBerenne
* Xumus / 'a6puensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AKIIMoHEpHOE

obmectBo «M3narenbeTBO «lIpocBerienue»

METOAUYECKHUE MATEPUAJIBI JIUIAA YYUTEJA

» Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkunoHepHoe 00111ecTBO
«M3narenbctBO «lIpocsenieHue»

» Xumus / [Ma6puensn O.C., Octpoymos N.I'., Craakxos C.A., AKIHOHEpHOE

obmecTBo «M3aarenbcTBO «lIpocBenieHue»

IHHUPPOBLIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH

HUHTEPHET

—

. https://media.prosv.ru/content/?subject=9

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

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://skysmart.ru/articles/chemistry
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