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IHosicHuTeIbHAA 3aIICKA

Pabowas mnporpamMma TO Kypcy JONOJHUTENBHOrO oOpazoBaHus «QauMIuagHbIi
NPaKTHKYM 10 XHMHW» JUig oOydarommxcs 9 kiacca (namee Kypc) COCTaBlieHa Ha OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
MPOBEPSIEMBbIX TPEOOBAHWUH K pe3ylbTaTaM OCBOSHUS OCHOBHOW 0OOpa30BATENBHOW IPOTPaAMMBI
OCHOBHOTO 00IIero 00pa3oBaHusl M AJIEMEHTOB COACPIKaHUS, MPEICTABICHHBIX B YHUBEPCATHHOM
Koau(duKaTope 1Mo XuMuM, a TaKke Ha OCHOBE (he/IepabHOM IPOTrpaMMbl BOCTIMTAHUS 00YJaIOIIIXCS
IIPH TIOJTYYEHUH OCHOBHOTO 00111ero 00opa3oBanus U ¢ yuéroM KoHuenuu npernoiaBaHusi yaeOHOTO
npeaMera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzanusx Poccuiickoit denepanuu, peaan3yromux
OCHOBHBIE 0011e00pa3zoBaTenbHble nporpammbl (yTB. Pemenuem Kosmermm MunnpocBenieHus
Poccun, nmporokosn ot 03.12.2019 N I1K48H).

CornacHO cBOeMY Ha3HAYEHHUIO MPOTpPaMMa Kypca SBISIETCS OPHEHTHPOM ISl COCTABIICHHSI
pabouux aBTOPCKHUX MpOrpaMM: OHa AAET MPEACTABIICHHE O LIENsAX, OOIIe cTpaTeruu oOydeHus,
BOCIIMUTAHUS M PAa3BUTHA OOYUYAIOUIMXCS CpPEACTBAMH YUEOHOTO TMpeaMeTa, YCTaHAaBIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJCpIKaHKe, IMPeayCMaTphUBaeT CTPYKTYPHPOBAaHWE MarepHaia Iio
pasaciiaM U TEMaM MporpaMMabl, OMPEACIIACT KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC XApPaKTCPHUCTHUKU
coNlepKaHusA, Ma€T TPHUMEPHOE pacrpesieleHne y4eOHBIX YacoB MO TEMATHUYECKHM pas3zeiiam
nmporpaMmMbl 1 PEKOMEHAYEMYIO IMOCICAOBATCIIBHOCTE UX HU3YUCHUA C y‘—IéTOM MCXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€d, JIOTUKM Yy4eOHOro TMpoliecca, BO3PAaCTHBIX OCOOEHHOCTEH
oOyuaroniuxcs, onpeenseT BO3MOXKHOCTH MpeAMeTa sl peaau3alnuu TpeOoBaHM K pe3yabTaTam
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHONM MpoTrpaMMbl Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a
TaKke TpeOOBaHMM K pe3yibTaTaM OOydeHHUsT XMMHHM Ha YpOBHE IeJied H3ydeHHUs MpeaMera u
OCHOBHBIX BHJIOB Y4Y€OHOTO3HABATEIBHON EATETLHOCTH (y4eOHBIX JCHCTBUI) y4YEHHKA IO
OCBOEHHIO y4E€OHOTO CO/IeP KaHMUSL.

Bxutag xumuu B T0CTHXKEHHE 11eJIell OCHOBHOTO 0011ero 06pa3zoBaHusi 00yCcI0BJIEH BO MHOTOM
3HaYEHUEM XUMUYECKON HAyKH B MO3HAHUU 3aKOHOB MPUPO/bI, B PA3BUTUU MPOU3BOAUTEIBHBIX CHII
oOmiecTBa U CO3JaHUH HOBOM 0a3bl MaTepHAIbHOM KYJIbTYPHI.

XUMHS Kak 3JIEMEHT CUCTEMBI €CTSCTBEHHBIX HayK pacCIipoCTpaHnJIa CBOE BJIMSIHHE Ha BCC
00/1aCTH YEJOBEYECKOTO CyI€CTBOBAaHHA, 3ajJiajia HOBOC BHJICHHUC MHpa, CTajla HECOTHbEMIIEMbBIM
KOMIIOHCHTOM MHpOBOﬁ KYJIbTYPBI, HeO6XOI[I/IMHM YCIIOBHUEM KHU3HU O6H_ICCTBaZ 3HAHUC XHUMHUH
CIIYKUT OCHOBOM 711 q)OpMI/IpOBaHI/IH MHPOBO33pPCHHUA YCIIOBCKA, €TI0 HpeI[CTaBJ'IeHI/Iﬁ (6]
MaTCpruaJibHOM C€OUHCTBC MHUPA, BAXKHYIO POJIb UT'PAKOT (bOpMI/IpyeMBIC XUMHUeH MMpCACTAaBJICHHUA O
B3aUMOIIPCBPALICHUAX OHEPIUU H 00 OBOJIIOIIMK BCHICCTB B IIPUPOAC, COBPCMCHHAA XHUMUS
HallpaBJICHA Ha PCHICHUC r100aIbHBIX HpO6J'IeM YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUYCCTBA — CBIpBGBOfI,
3HepFeTHqCCKOﬁ, IMUIIEBOM M SKOJIOTHYECKOM 6e3OHaCHOCTI/I, HpO6J'IeM 3ApaBOOXpPAaHCHUA.

B YCJIOBHUAX BO3PACTAOIICTO 3HAUCHUA XUMHUH B )KU3HU O6IJ.[€CTBa CYHIECCTBCHHO ITOBBICHUJIACH
POJIb  XUMHUYCCKOT'O 06pa30BaHI/ISI. B mnane commanu3amydy OHO SABJISIETCA OJHUM M3 YCHOBI/Iﬁ
(I)OpMI/IpOBaHI/IH HHTCJUICKTA JIMYHOCTU U TAPMOHUYIHOT'O e€ Pa3BUTHAL.

CoBpeMEHHOMY UEJIOBEKY XWMHUYECKHE 3HaHHUA HEOOXOOUMBI Uil HpUOOpETEHHS
OOIIEKYyIBTYPHOTO YPOBHS, IO3BOJISIOIIETO YBEPEHHO TPYIUTHCS B COIMYME U OTBETCTBEHHO
y4acTBOBATh B MHOI00Opa3HOM JKM3HU OOLIECTBA, I OCO3HAHUS BaXKHOCTH Pa3yMHOT'O OTHOILIEHUS
K CBOEMY 3/I0POBBIO M 3J0POBBIO IPYTUX, K OKPYXAlOIIeW NPUPOIHOUN cpefe, A I'PaMOTHOIO



MOBCACHUS IMPU UCIIOJIB30BAHUHN PA3JIMYHBIX MATCPUAJIOB U XUMHUUYCCKUX BCIICCTB B HOBCCHHGBHOﬁ
KHU3HHU.

Xumuueckoe 00pa3oBaHNEe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs SBISETCS 0a30BBIM
10 OTHOIIICHHUIO K CHCTEME O0IIEro XMMUYECKOTro 00pazoBanusi. [103ToMy Ha COOTBETCTBYIOIIEM EMY
YPOBHE OHO peajH3yeT MPHCYHIHE OO0IEeMy XMMHUUYECKOMY OOpa30BaHHUIO KIHOUEBBIC LIEHHOCTH,
KOTOPBIE OTPAKAIOT TOCYNAPCTBEHHBIE, OOIIECTBEHHbIE W WHIWBUIYyAJIbHBIE MOTPEOHOCTU. DTUM
OTPEENAETCS CYIIHOCTh OOIIed cTpareruu OoOy4eHHs, BOCIMTAHUSA U Pa3BUTHUS O0OydarOLIUXCS
CpeAcTBaMU Kypca.

N3yuenune xumuu:

CIOCOOCTBYET pealin3aliii BO3MOKHOCTEH ISl CaMOPa3BUTUS U (POPMHUPOBAHUS KYIbTYPHI
JTUYHOCTH, €€ 001Iel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHpOBAHHE MBIIIJIEHUS] U TBOPYECKUX CIIOCOOHOCTEN OOy4arommxcs,
HAaBbIKOB UX CAMOCTOSITEJIbHOM y4eOHOM 1eATeIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIEA0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCUOHATILHON eI TeIbHOCTH;

3HAKOMHT CO CIelU(UKON HAyYHOTO MBIIIJICHHS], 3aKJIaJbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsI/IA
Ha €IMHCTBO MPHUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHOHAayYHOU rPaMOTHOCTH O00YyYaroIIMNXCs;

croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHOHAYYHBIM 3HAHUSM,
K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YyUarOIIUXCsl.

Hazpannsle HampaBieHus B 0OydeHUM XUMHHM 00eCHeurBaIOTCS crieln(UKON comepaHus
Kypca, KOTOPBIN SBIISIETCS MeJarornuecky alaliTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMHH Ha
OTIPEIECIIEHHOM 3Tale €€ pa3BUTHS.

Kypc opuenTtnpoBaH Ha OCBOEHHE OOYUYAIOIIMMHUCS OCHOB HEOPraHWYECKOW XUMUU U
HEKOTOPBIX OHATUHN U CBEICHUN 00 OTJENbHBIX 00BEKTaX OPraHUYECKOM XUMUH.

CrpykTypa colepkaHus Kypca cPOpMUpPOBaHAa Ha OCHOBE CHCTEMHOTO MOAXO0Ja K €ro
u3yueHuto. CoJiep)KaHue CKIIaIbIBACTCS U3 CUCTEMBI MOHATUI O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE
U CUCTEMbI MOHATUN O XUMHUYECKOH peakiuu. OO0e 3TU CUCTEMBbI CTPYKTYPHO OPraHU30BaHBI IO
MIPUHIIMITY [OCJIEIOBATEILHOTO PAa3BUTHS 3HAHUNM HAa OCHOBE TEOPETUYECKUX MPEICTaBICHUN
Pa3HOTO YpPOBHS: aTOMHOMOJIEKYJISPHOTO YYEHHMS KaK OCHOBBI BCETO €CTECTBO3HAHUS, YPOBHSA
[Tepuomuueckoro 3akona J[.M. MenneneeBa kak OCHOBHOTO 3aKOHAa XHMHHU, YYEHUS O CTPOCHHH
aToMa M XHUMHYECKOW CBS3H, MPEICTaBICHHI 00 3JEKTPOIUTHUYECKON MUCCOLMAIUU BEIECTB B
pactBopax. TeopeTuyeckue 3HaHUS pacCMaTPHUBAIOTCS HA OCHOBE SMIMPUYECKHU MMOJTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENFHO OT OJHOTO YPOBHS K APYTrOMY, BBITIOJHSS
(GyHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U MTOTYYEHHUS U3Yy4aeMbIX BEILECTB.

Takas opraHu3zaius coAep:KaHus MPOTPaMMbl CIIOCOOCTBYET MPEICTaBICHUIO XUMHUYECKOMN
COCTAaBJISIIOLIEH HAyYHOM KApTUHBI MHpa B JIOTUKE €€ CUCTEMHOM Ipupoabl. TeM caMmbIM
obecrieunBaeTcs BO3MOKHOCTh (hopMupoBaHHsl y oOydaromuxcs IEHHOCTHOTO OTHOIIEHHS K
HAyYHOMY 3HAHHIO M METOJaM IO3HAHUSA B Hayke. BaxXHO TakKe 3aMeTUTh, 4YTO OCBOECHHUE



COolepkKaHUsA Kypca IPOUCXOJUT C IPUBJICYCHUEM 3HAHUM U3 paHee HU3Y4YCHHBIX KYypCOB:
«Okpyxaromui Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kmacey.

K HanpaBnieHu1o MepBOCTETICHHON 3HAUMMOCTH TIPY peaTn3aliii 00pa30BaTEIbHBIX PYHKIIUN
XUMHH TPATUIUOHHO OTHOCAT (OPMUPOBAHME 3HAHWI OCHOB XMMHUYECKOW HAayKW KaK OO0JIacTH
COBPEMEHHOTO ECTECTBO3HAHMS, NPAKTUYECKON MEATEIbHOCTH 4YeJOBeKa M Kak OJIHOTO U3
KOMITOHCHTOB MHUPOBOM KYJIBTYpHI. 3a/1ada Kypca COCTOUT B OPMHUPOBAHUU CUCTEMBI XUMHUECKUX
3HAHWA — BaXHEUIMX (DaKTOB, MOHSATHHA, 3aKOHOB M TEOPETUYCCKUX ITOJOXKCHHUM, JOCTYITHBIX
00001IeHNT MUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAyKH, 3HAHUH O HAYYHBIX METOJIaX H3y4CHUS
BEIIECTB W XMMHYCCKUX DPEAKIHiA, a Takke B (OPMHUPOBAHMM W PA3BUTUH YMECHHHU M CIIOCOOOB
NESITETPHOCTH, CBS3aHHBIX C IJITAHUPOBAaHWEM, HAOJIOJICHHMEM U TMPOBEICHUEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIFOICHUEM TPaBWJI O€30IMacHOTO OOpaIlleHUsI ¢ BEIIECTBAMH B TIOBCEAHEBHOM
KU3HH.

Hapsiny ¢ aTuM 11enu u3ydeHus: XMMuu B IporpaMMe Kypca YTOUHEHBI U CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. CeroaHsi B 00pa3oBaHUU
0c000 3HaYMMOM MPU3HAETCS HANPABICHHOCTh O0y4YEeHHs Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
(dbopmupoBaHue e€ HHTEIJIeKTa U 0011el KylbTypbl. O0y4eHHe YMEHUIO YYUTHCS U MPOJI0JIKATH CBOE
o0pa3oBaHHE CaMOCTOSATEIHHO CTAHOBUTCS OJTHOM M3 BaKHEUIINX QYHKIMHM y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TMM npHM W3ydeHUHU NpeaMeTa Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs
JTOMHUHHUpYIOIIee 3HAaUCHHE IPUOOPETN TaKue e , Kak:

(dbopMHUpOBaHHE HMHTEJUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K camMoo0pa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEUICHU, CIOCOOHON aJanTUPOBaThCs K OBICTPO
MEHSIOIIUMCS YCTIOBUSAM JKU3HHU;

HaIlpaBJIEHHOCTh OOy4YeHUsT Ha CHCTEMAaTHYeCKOe MPHOOIeHne O0O0yJaromumxcs K
CaMOCTOSITEIIbHOW MO3HABATEIBHOW JESITEIbHOCTH, HAYYHBIM METOJAM MO3HAHHS, (POPMHUPYIOIIHM
MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XHMMHUU;

ofOecrieueHre yCIOBUHM, CHOCOOCTBYIOIIMX HNPUOOPETEHHUIO OOYYaIOIIMMUCA — OIbITa
pa3HooOpa3HO JeATeIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIIOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

q)OpMI/IpOBaHI/IC YMCHI/Iﬁ OOBICHATL U OLCHUBATL SBJICHUA OKPYKAOILICTO MHpPA Ha
OCHOBAHWU 3HAHUU U OIIbITA, TTOJIYYCHHBIX ITPHU U3YUCHUN XUMUH,

¢dopmupoBaHue y oOydaromUXCs T'yMAaHUCTUYECKMX OTHOIIEHUH, NMOHUMAaHUS LEHHOCTH
XUMUYECKUX 3HAHUN A BBIPAOOTKM HKOJOIMUYECKH LEIecOO0pa3HOro IOBEICHHUS B OBITY U
TPYAOBOM JESATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3[0POBBS M OKPYXKAIOLIEH IPUPOJHON CPEBL;

Ppa3BUTHUEC MOTUBAIIUU K 06yqumo, CITOCOOHOCTEH K CaMOKOHTPOJIFO U CAMOBOCIIMTAHUIO Ha
OCHOBC YCBOCHUSA 06H_Ie‘leJ'IOBe‘leCKI/IX LICHHOCTGIZ, TOTOBHOCTHU K OCO3HAHHOMY BBI60py HpO(I)I/IJ'ISI n
HaIlIpaBJICHHOCTHU JaTbHEUIIIEro O6y‘leHI/I$I.

B cTpykType nmporpammsl Kypca Hapsy ¢ HOSICHUTEIbHOW 3alIMCKOM BBIIEIIEHBI CIIEIYIONINE
paszenbl: IUIaHUPYEeMble PeIMETHBIE Pe3yIbTaThl OCBOCHUS Kypca, CoJiepaHue yueOHOro Kypca U
€ro TEMaTHYECKOE INIAHUPOBAHUE.



I[lnannpyemblie pe3yJbTaThl 0CBOCHUSI Kypca
B pesymbraTe wu3ydeHUs Kypca JOMOJHHUTEIHHOTO 00pazoBaHus «OQJMMIUATHBII
NPAKTUKYM [0 XUMHK» B 9 KJlacce BBITYCKHUK HAYYUTCS:

— PAaCKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHATHN: XUMHUYECKUM JJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AaHWOH, IIPOCTOE€ BELIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
NEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHHS], XUMUYECKas pEaKIUsl, XHMUUYECKAasl CBS3b, TEIUIOBOM
3pQeKT peakuud, MOJIb, MOJSIPHBIM O0O0BEM, pacTBOp, OJIEKTPOJHUTHI, HEIIEKTPOIUTEHI,
ANIEKTPOJINTUYECKAST JIMUCCOLMALINS, pEaKIUU MOHHOTO OOMEHa, KaTalu3aTrop, XHUMHUYECKOE
paBHOBecue, 0OpaTUMble U HEOOpaTHMbIE PEaKIMH, OKHCIUTEIHLHOBOCCTAHOBUTEILHBIC PEAKIIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAaHOBJIEHHUE, AJIOTPOIHUs, aM(OTEpHOCTD,
XMUMHUECKas CBs3b (KOBaJEHTHAs, HOHHAS, METa/NInYecKasi), KpUCTaJUIMUecKas peiéTka, KOppo3us
METaJJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOW peakIuu, npeaeabHo nomyctumas koHuenTpauus (I11K)
BEILIECTBA;

— WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IMOHATHA M IMPUMEHSATHITU
MOHSTHS TPU ONMKUCAHUU BEIIECTB U UX MPEBPALLEHUI;

— HCIIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBieHHUs (OpMyN BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

— ONPENENATh BAJEHTHOCTh M CTENEHb OKHUCIEHHS XHMHYECKMX JJIEMEHTOB B
COCIMHEHUAX pA3JIMYHOTO COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy
COEMHEHUHN Mo (opMmysaM, BHJ XMMHUYECKON CBA3M (KOBaJECHTHAs, MOHHAas, MeTajlIndyeckas) B
HEOPraHWYeCKUX COECIUHEHUSX, 3aps]l MOHA 10 XUMUYECKOH (opMyre, XapakTep cpelibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN, TUIl KPUCTAUNINYECKON PEIETKH KOHKPETHOTO BEILECTBA;

- packpsiBaTh cMbica [leprnoanueckoro 3akona /.M. MennaeneeBa 1 1EMOHCTPUPOBATH
€ro NMOHMMaHHUE: ONUCBHIBATH M XapaKTepu3oBaTh TaOnuuHyro ¢opmy I[lepuoauueckoil cucremsl
XUMUYECKUX 3JIEMEHTOB: pa3ivuyaTh IOHATHUS «IJIaBHas mnoAarpymna (Arpynmna)» M «HoOoyHas
noarpynna (brpynma)y, maiele u 60JbLIME HIEPUO/BI, COOTHOCUTh 0003HAYEHHUs], KOTOPbIE UMEIOTCS
B IMEPUOJUUYECKON TaOJuUIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHMsI aTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsj A1pa, 00lee YNUCIIO IEKTPOHOB U paclpeAeIeHUe UX M0 3JIEKTPOHHBIM
CJI0SIM), OOBSCHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COCJUHEHUI B
IIpezienax MajblX IEPUOIOB U IVIABHBIX MOATPYII C YIETOM CTPOCHMSI HX aTOMOB;

— KJ1accu(puIUPOBaTh XUMUUECKUE JIEMEHThI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (IO YUCIy U COCTaBYy YYacTBYIOLIMX B PEaKLUHU BELIECTB, MO TEIJIOBOMY 3(ddekry, mo
M3MEHEHHIO CTENICHEN OKMCICHHUS XUMUYECKUX JIEMEHTOB);

— XapakTepu3oBaTh (ONUCHIBaTh) OO0LIMEe U cnenuduyeckue XUMHUYECKHe CBOMCTBa
IIPOCTBIX U CJIOKHBIX BELIECTB, MOATBEP)KIAsi ONMCAHUE NPUMEPAMH MOJIEKYISPHBIX M HMOHHBIX
YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUM;

— COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKON JUCCOLMALIMY KUCIIOT, LIEJI0YEH U COJIEH,
MOJIHBIE M COKpAIlEHHBbIE YpaBHEHHUS peakluii HOHHOro oOMEHa, YpaBHEHUS peakiuii,
MIOATBEPKIAIOIIUX CYLECTBOBAHUE T€HETUUYECKON CBSI3M MEKy BEILIECTBAMU Pa3JIMYHBIX KIACCOB;

— PacCKpbIBaTh CYHIHOCTb OKHMCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLHUKU IOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OallaHCa ITHX peaKIuii;

— IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUsI, BO3MOKHOCTU
IIPOTEKAHUS XMMUUYECKUX MPEBPAIEHUN B Pa3IMUHBIX YCIOBHIX;



— BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJF0 XUMUYECKOTO 3JIEMEHTa 1Mo (opMylie COeTUHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE,
IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKLUH;

— ClIeZIOBaTh TpaBWJIaM TI0JIb30BAaHUS XUMHUYECKOW TOCYIOH U JabopaTOpHBIM
000pyZI0BaHKEM, a TAKKe MPaBUIIaM 00paIeHHsI C BEIIECTBAMHU B COOTBETCTBHU C HHCTPYKIIUSAMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB 1O MOJYYEHUIO M COOMPAHMIO Ta3000pa3HBbIX
BEIIECTB (aMMHaKa M YIJIEKHCIIOTO Tra3a);

— MIPOBOJIUTH PEAKINH, MOITBEPIKIAIOIINE KAYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB!
pacro3HaBaTh OIBITHBIM IMYTEM XJIOPUAOPOMHUI, HOuA, KapOoHaT, Qocdar, cunmkar, cynbdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHHUS U MOHBI M3yYEHHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

— MPUMEHSTH OCHOBHBIE OTIEPAIIMY MBICIUTEILHOW ACATENbHOCTH — aHAIN3 U CHHTE3,
cpaBHeHHE, O0OOIIeHHE, CHUCTEMAaTH3aIMI0, BBISIBICHHE MPHUYUHHOCIEACTBEHHBIX CBS3CH — IS
W3yUYEHHsI CBOMCTB BEIIECTB M XUMHUYECKUX pPEaKIUil, eCTECTBEHHOHAYYHBIE METOJbl IMO3HAHHS —
HaOJro/IeHNe, U3MEPEHNE, MOACTHPOBAHNE, SKCIIEPUMEHT (PEaTbHBIN U MBICTICHHBIN).

Copep:xanue Kypca
Pazgea 1. Crexuomerpus. KosimyecTBeHHbIEe OTHOILICHUSI B XMMUM.

Monb — equHuIa KOMYecTBa BemecTBa. Yucno ABoraapo. MonsipHas mMacca.
BriBox hopmynsl coequnenus. [Ipocteiimas (ammupudeckas) U MoJIeKyIsipHas GOpPMYIIbL.

3akoH ABoraapo. MousapHbeiii 00beM Ta3a. HopmanbHble W CTaHAAPTHBIE YCIOBHSL.
AOCOI0THAS M OTHOCUTEJIbHAS IJIOTHOCTH Fa30B.

PacueTs no YpPaBHCHUAM peaKuHﬁ. Brrancnenue MaccChl, 00BbeMa UM KOJIUYeCTBa BCIIECTBa
10 M3BECTHOM macce, 06’beMy HNJIM KOJIMYCCTBY BCHICCTBA OAHOI'O M3 PEArcHTOB HJIM ITPOAYKTOB.
PacueTsl 00bEMHEBIX OTHOIIIEHHM ra30B B XUMHUYECKHUX peaKknusiax. Brrunciaenue koandecTBa MOJICKYJI
I10 U3BECTHOMY KOJIMYCCTBY BCIIICCTBA.

PacueTsr mo YpaBHCHUAM peaKI_II/Iﬁ B ClIy4yac, Korga OAHO H3 BCHICCTB HaXOAUTCA
B HCAOCTATKC. Brranciaenne maccel OJHOr0O M3 IPOAYKTOB p€akKouu I10 Maccc pacCTBOpa,
COJACPpKalICro OMPCACIICHHYIO JOJI0 UCXOJHOI'O BECIICCTBA. Brixon MpoAYKTa XUMHYECKOM PCaKIuu,
€Tro pacyceT.

Paznen 2. Xumnueckasi peakiusi.

TeOpI/IH SHGKTpOHHTquCKOﬁ JucCCoalnu. :‘)J'ICKTpOJ'II/ITLI N HECOJICKTPOJIMUTEI. HoHnbl.
Katnonsr u anwmossl. Ilonsarue o THUAPAaTUPOBAHHOM HOHC. KpI/ICTaJ'IJ'IOI‘I/I)IpaTLI. 9Hepr1/151
KpHCTaHHHqCCKOﬁ PCUICTKU.

Jlucconmanusi KUCIOT, cojie U OcHOBaHMM. OrmpeneneHue KUCIOT, OCHOBAaHUW U cojei
C TOYKHU 3pEHUSI TEOPUH DIEKTPOIUTHUECKON auccorranmu. MoH TuapoKCOHHs, ero oOpa3oBaHue.
Oco0EHHOCTH AMCCOIUALIMM MHOTOOCHOBHBIX KHCIIOT. J{MccolMaIus KUCIBbIX COJICH.

CunbHEBIC U cIa0ble SJICKTPOJINTHI. CrerneHb JUCCOoHMaIu.

Kucnoraocts CpCabl. BOI[OpOI[HBIﬁ IoKa3aTcib. OnpeneﬂeHI/Ie KHCJIIOTHOCTU CPCAbI
C IIOMOIIBbIO MHAUKATOPOB U pH-MeTpOB.



PeaKHI/II/I HOHHOTO OOMCHA U YCIIOBUA UX ITPOTCKAHUA.

XUMHUYECKME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUNW B CBETE
MIPEJICTABICHUIA 00 ICKTPOIUTUYECKON TUCCOIIUAIUY.

I'mapomus coneit. ['maponms comeil, oOpa3oBaHHBIX clIa0bIM OCHOBAHWEM W CHIIBHOM
KHCJIOTOM, C1a00¥ KHCIIOTOM M CHIILHBIM OCHOBAHHEM, CJIa00H KUCIOTOM U CJIa0bIM OCHOBAHHUEM.
Peaxmust cpenbl BOAHBIX pacTBOPOB codieil. OOpaTuMBbIil 1 HEOOPATUMBIA THIPOIIN3 COTICH.

OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKHCIEHHS U BOCCTAHOBJICHUS.
Oxucnurens. BoccranoButens. CocTaBlieHHE YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii. PaccranoBka KOY(QUIMEHTOB B YpPaBHEHUSX OKHUCIHMTEIBHO-BOCCTAHOBUTEIHHBIX
peaxkuii MeTOI0M 3JIEKTPOHHOIO OasiaHca.

XUMHUYECKHUE HCTOYHMKU TOKa. ['allbBaHMYECKUI AJIEeMEHT. DJEeKTpoAbl (KaTol W aHOJ)
B raJJbBAHMUYECKOM dJIEMEHTE. DJIEKTPOXUMUUECKUM Pl HATIPSHKEHUN METaIIOB.

Onexrponus. [Iponeccsl, mpoTekarmue Ha KaToJIe U aHOJE MpH AnnekTposmse. [Ipumenenune
JIEKTPOJIN3a B IPOMBIIIJICHHOCTH.

TemoBoit >pdext xumuueckoil peakuuu. IloHsTHE O Tepmoxumuu. TepmMoxuMUUecKoe
ypaBHEHHE. DK30- M DHAOTEPMUYECKHE peakiuu. PacueTsl Mo TEPMOXMMHUYECKOMY YpPaBHEHHIO:
pacTeT KOJUYECTBa TEIUIOTHI 110 MACCe, KOJIMUYECTBY BELIECTBA WM 00BbEMY HCXOJHOTO BELIECTBA.

[ToHsiTHE O CKOPOCTU XUMUUYECKOH peakinuu. DakTOPhI, BIUAIONIME HA CKOPOCTh XUMHUYECKOM
peakuuu. Katanuzarop u uaru6utop. IloHsTHE O KaTATUTUYECKUX PEAKIIHSIX.

[Tonatue 00 00paTUMBIX peakusax. XUMHUYECKOe paBHOBecrue. DaKTOPHI, BIUSIOIINEC
Ha xumnieckoe papHoBecue. [Ipunmun Jle [larense. CMenieHne XMMUYECKOTO PaBHOBECHS.

Knaccudukanuss XMMHUYECKUX PEaKIUil MO pa3IMYHbIM MpPU3HAKAM: MO YUCIY M COCTaBy
UCXOJHBIX U OOpa3yIOUIMXCA BEUIECTB; [0 M3MEHEHUIO CTEMEHH OKHCIICHHS aTOMOB XMMHUYECKHX
AJIEMEHTOB; MO TEIIOBOMY 3G (eKTy, 1Mo MPU3HAKy 0OpAaTUMOCTHU, MO HATUYUIO WM OTCYTCTBHIO
KaTajan3aTopa.

Pa3pen 3. Hemerasibl.

[TonoxxeHne HEMETAUNIOB B  IEPUOJMYECKOW  CHUCTEME XHUMHUYECKUX  DAJICMEHTOB
J.1. MenpaeneeBa. OCOOCHHOCTH JJIGKTPOHHOTO CTpoeHUs HemeTaioB. OOmmue CBOMCTBa
HEMETAILIOB.

lamorensl — nsneMeHThl TyaBHOM moarpynmnsl VII rpynmel. OOmias XapakTepuUCTHKA
noArpymmsl. Bo3MoxHbIe cTeneHn OKUCIeHUsA. DU3nYecKkue U XMMHUYECKUE CBOMCTBA T'aJIOTEHOB.
Ocobennoctu ¢ropa. [ImaBukoBas KHCIOTa U €€ COJIU. XJIOP, €r0 PaCIPOCTPAHEHHOCTH B MPUPOJE,
noyiyueHue (B MPOMBIIUIEHHOCTH W B Jlabopatopuu), (QU3WYecKHe M XUMHYECKHE CBOMCTBA,
MIPpUMEHEHHE. XJIOPOBOAOPOJ, MoaydeHue, cBoiictBa. ConsiHas kuciaota u ee conu. [IpuMeHnenue
COJITHOM KHCIOTBI U ee cosel. KauecTBeHHass peakuus Ha xyopua-uoH. OrmpeneneHue uoaa
KpaxMasioM. [Topsiiok BEITECHEHUST OJHOT'O TaJIOT€HA IPYTUM U3 PacTBOPOB rAJIOTE€HUIOB.

Cepa, ee HaxOXJeHHE B TPHPOJEC, ALIOTPONHUs, (PU3NUECKHEe M XUMHUYECKHE CBOMCTBA.
Cepoogopoa. CepoBogoponanas kucnota. Cynbpuasl. Oxcun cepbi(IV) (cepHUCTBIN ra3), cepHUCTas
kucnota, cyabputel. Oxcun cepbl(VI) (cepubiii anruapum). Cepras kucinorta. OKHCIHUTETbHBIE



CBOMCTBA KOHIEHTPUPOBAHHOM cepHOM KucnoThl. Cynbgatsl. [lonyueHne u npuMeHEHHE CepHOU
KHACIOTHI (0€3 TeXHOJOornueckoi cxemsbl). KauecTBeHHas peakuusi Ha cyab(paT-nOH. XHMHUYECKOEe
3arpsI3HEHUE OKPYXKAIOLIEH Cpelibl OKCUIaMu cepbl. KUCIIOTHBIE TOXKIH.

A30T, €ro HaxoKJ€HHUE B IPUPOJIE, BAJIEHTHBIE BO3MOYKHOCTH aTOMa a30Ta. A30T Kak IIpOCTOE
BemecTBo. du3nyeckue W XMMHUUYECKHE CBOWMCTBA a30Ta, MoJiyueHue, npumeHeHue. [Ipodiema
CBs3bIBaHUsI atrMocdepHoro asota. I[lpeacraBieHne o MUHEpalIbHBIX ymoOpenusix. Kpyrosopor
asora.

Ammuak. CtpoeHune MOJIEKYIbl, (U3MYeCKHe H XUMHYECKHE CBOWCTBA, IIOIy4CHHE
(6e3 TexHonornyeckoi cxembl) U npumeHeHue. Conu ammonus. KauecTBeHHas peakuusi Ha MOH
aMMOHUSL.

Oxcuapl azora. A30THasg KHCIOTa: MOJy4eHUE, (U3NYECKUE M XUMHUYECKHE CBOWCTBA.
[IpumeHneHnne a3oTHOM KUCIOTHL. HUTpaThI.

®ocop. benbiit u kpacHbiii gochop. Puznyeckue M XUMUYECKHE CBoicTBa (ocdopa.
[Tonyyenne u mpumenenue docdopa. Oxcun dochopa(V) (dochopnsrit anruapum). PochopHas
KucaoTa u ee coiu. PochopHbie yI0OpeHHUs.

VYranepon. Anvaz u rpaduT — aIOTPONHBIE MOTUGHKAIHMKA yriepona. Duznveckne
U XUMHUYECKUE CBOMCTBa yriepona. AMop(dHbIN yriepoa. AKTUBUPOBAHHBIA yroiib. AJCOpOLHUS.
HpeBecHbiii yroas. Caxa. Kamennbii u Oypwiii yriu. Yrapueid ra3 (oxcupn yriepoxaa(ll)), ero
CBOMCTBA M (PU3HOJIOTUYECKOE JICHCTBUE HA OPraHu3M. YTJIEKUCIBIN ra3 (okcua yriepoaa(lV)), ero
MOoJTIy4eHHEe, CBOMCTBA U MpuMeHeHue. [lapHuKoBBIM 3pdeKT 1 ero nmociaeacTBus. YroiabHas KUCI0Ta
u ee conu. KpyroBoport yrieposaa B mpupoe.

Kpemuwnii. Oxcupn kpemuusa(IV), kpemaueBas kucinota u cuinukarel. Crekio. Kepamwuka.
Crekiio — npuMep aMmoppHOro MaTepuarna.

Paznen 4. Meraliibl.

[lonoxenne wmetamwioB B llepuoanyeckoil  cuctemMe  XMUMHYECKUX  AJIEMEHTOB
1. . MenneneeBa. CtpoeHue aroMoB MeTaiioB. OO0IIMe CBOMCTBA METAIIOB. PacipocTpaHeHHOCTh
MeTaJyIoB B npupoje. Puznyeckue CBOMCTBA METAIIOB. XMUMUYECKHE CBOMCTBA METAJIJIOB: PEaKIIUU
C HEeMeTaJUlaMH, KUCJIOTaMH, COJSIMH. PsJl akTUBHOCTEW METAJIOB (AJIEKTPOXUMUYECKUH psf
HanpspkeHud MetaiioB). CriocoObl mosrydeHus: metayioB. [loHsTHe 0 Meramutypruu. 3HaueHUe
METaJJIOB B COBPEMEHHOM OOIIECTBE.

lenouynsie wmetamuibl. OOmas XapakTepucTHKa NOArpymmbl. Harpwii: HaxoxaeHue
B IIpUpoJie, (U3UYECKUE CBOICTBA, B3aMMOJEHCTBHE C HeMmeTalaMu U Bojaoi. OxpamivBaHue
IJIAMEHH COJISIMU HaTpus. ['Mapokcua HaTpusi, €ro CBOMCTBA, MOJTy4YeHUEe U NpuMeHeHue. [IpaBuna
6e30macHoi paboTHI C THJIPOKCHIOM HaTpPHUS.

KaJ'ILL[PII’I — IpEACTAaBUTCIIb CEMEMCTRA IIEI0YHO3EMEIbHBIX METAINIOB. HaxoxaAeHNe KanblIus
B IIpUPOIEL. MCJ'I, MpaMoOp, HU3BCCTHAK U THUIIC. dusnyeckue CBOI\/'ICTBa, B3aMMOJCHCTBHUE
C HEMEeTalllaMH W BOJIOM. CO@I[I/IHCHI/ISI KaJIbIIus. OKCI/II[ U THUAPOKCHUMI KaJlbIuA. H3BecTh.
CTpOI/ITCJ'H:HLIC MaTepHraibl: HCMCHT U OCTOH. OKpaIJ_II/IBaHI/Ie IJIaMCHH COJIAMHU KaJIbITH .



Antomunuil. PacripocTpaHeHHOCTh amOMUHUS B npupoje. Puznyueckue M XUMHUYECKUE
cBoiicTBa. AM(pOTEPHOCTb OKCHJA U TUAPOKCH A amfoMuHus. [Ipumenenue antomunus. JypantoMuH
KaK OCHOBA COBPEMEHHOU aBUALIMH.

MHoroo6pasue nepexoJHbIX METaUIOB. DIEKTPOHHBIC KOH(UTYpay aToMOB d-3J1eMEHTOB
1 ux HoHOB. XpoMm. Dusnueckue MU XUMUYECKHE CBOMCTBA. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX
1 OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOMCTB OKCHJIOB U THIPOKCHIOB XpoMa OT CTENEeHU
OKHCIJIEHHd eMeHTa. AMdoTepHble cBoiicTBa okcuaa u rugpokcuga xpoma(lll). OxuciaurensHble
CBOICTBa XpOMaTOB U JUXPOMATOB.

XKeneso. Munepansl sxeneza. PU3NYECKHE U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE
C KUCJIOPOJOM, KucioTamu, xjaopom). Coenunenus xenesa(ll) u xxenesza(lll) n ux cBoiicTtBa: oKCHUbI,
ruapokcuabl U comu. KauectBenHnast peaknus Ha uoH xene3a(lll). Uyryn u cramp — BakHeHIIMe
CILIaBBI XKeJle3a. 3aKaJeHHas U OTIyIIeHHas cranb. Kopposus xenesa.

[IpencraBnenue 0 XUMUHA MEAM, IMHKA U CBOMCTBAX MX BaXKHEUIIIUX COCAMHEHUN.

Paspnen 5. HauaibHble cBeleHUs 00 OPraHUYeCcKUX COeIMHEHHUAX.

[TonsitTue 06 opranmueckoit xumMuu. [IpuduHBI MHOro0oOpaszusi OpraHMYECKHX BEIIECTB.
Crpoenue oprannueckux BemiectB. M3omepus. Kinaccudukanmst opranndeckux BeHIeCTB.

YrieBoaopo el (MeTaH, 3TaH, POTaH, OyTaH, STUJICH U alleTHJICH): CBOMCTBA U IPUMEHEHHUE.
[IpupoaHbie HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOAHBIH ra3, HeTh, Yrob.

Kucnoponoconepxkamnie  opranudeckue  BemiectBa.  CrnmpThl  (METaHON,  ATaHOIL,
ATHJICHIJIMKOJb, TJIHUIIEPUH): CBOHCTBA W mpHMeHeHWe. KapOOHOBBIE KHCIIOTHI (YKCYCHas,
CTeapHHOBasi, oJienHOBas ). JKupbl. YTiieBoabl (TIIOK03a, Kpaxmal, IEJUII0I03a). AMUHOKHUCIOTHI
(amuHOYKCYCHas KuciaoTa). benku.

TemaTHYecKoOe NJIAHUPOBaHHE Kypca

Pazgen / Tema I::cn-:o Pexomenayemblii 0P
Pasznea 1. Crexuomerpusi. 12
KosinyecTBeHHBbIE OTHOIIEHHS B XHMHH
Tema 1.1. MoJb, MoJIIpHas Macca, 4 https://lesson.academy-
pacu€Thl M0 XUMHUYECKOU hopmyrie content.myschool.edu.ru/04/09
Tema 1.2. 3akon ABorajpo. 4 https://lesson.academy-
OTHOCHTENIbHAS INIOTHOCTD T'a30B content.myschool.edu.ru/04/09
Tema 1.3. Pacu€tbl o ypaBHEHHIO 4 https://lesson.academy-
peakuuu content.myschool.edu.ru/04/09
Paspnen 2. Xumudeckasi peakuus 20
Tema 2.1. DnexTponuruyeckas 4 https://lesson.academy-
JMICCOLIMAINS U TUPOIIU3 content.myschool.edu.ru/04/09
Tema 2.2. KauecTBeHHbIE peaklliy B 4 https://lesson.academy-
HEOPraHu4ecKoi XUMHUU content.myschool.edu.ru/04/09
Tema 2.3. OKUCIUTEIBLHO- 4 https://lesson.academy-
BOCCTaHOBUTEJIHHBIE PEAKIIHH content.myschool.edu.ru/04/09
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https://lesson.academy-content.myschool.edu.ru/04/09

Tema 2.4. [anpBaHUYECKUE DIIEMEHTEI U

https://lesson.academy-

4
AKKyMYJISITOPBL. DJIEKTPOJIU3 content.myschool.edu.ru/04/09
Tema 2.5. DileMeHTBl XUMAUYECKON 4 https://lesson.academy-
TEPMOIMHAMHUKH U XUMUYECKOH KMHETHKU content.myschool.edu.ru/04/09
Pa3gen 3. Hemerasibl 20
Tema 3.1. Dnements! VIIA-I0oArpyIms: 3 https://lesson.academy-
o APy content.myschool.edu.ru/04/09
https://lesson.academy-
T 3.2.0 VIA- 7
ema JIEMEHTBL TOATPYHIET content.myschool.edu.ru/04/09
https://lesson.academy-
T 33.0 VA- 7
ema JIEMEHTBI TOATPYIIET content.myschool.edu.ru/04/09
https://lesson.academy-
T 34.0 IVA- 3
ema JIEMEHTBL TOATPYHHET content.myschool.edu.ru/04/09
Pasznea 4. MeraJLibl 8
Tema 4.1. [llenounsie u ) https://lesson.academy-
METOYHO3EMEBHBIE METAJIIIBI content.myschool.edu.ru/04/09
https://lesson.academy-
T 4.2.b . M . A 7| 2
ema SPRUTHTRI, SESTH, SUHONMITEE content.myschool.edu.ru/04/09
https://lesson.academy-
T 4.3. 11 4
ema EPEXOIIGIE METAILE content.myschool.edu.ru/04/09
Paznen 5. HauajbHble cBeieHUus 00 3 https://lesson.academy-

OpPraHu4eCKuX COCAHHCHUAX

content.myschool.edu.ru/04/09
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