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IHosicHuTeIbHAA 3aIICKA

PaGouas mporpamma 1o Kypcy BHEYPOYHOH AEATEIBHOCTH «XUMHS (IONMOJTHUTEIbHbIE
rJaaBbl)» s oOywaromuxcst 9 kiacca (janee — Kypc) COCTaBJICHAa Ha OCHOBE TpeOOBaHWA K
pe3yabTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTeIbHOI MpOrpaMMbl OCHOBHOTO 00IIero oOpa3zoBaHus,
npeacrasieHHbIx B DI'OC 00O, ¢ yu€rom pacnpene’aéHHBIX M0 KjaccaM MpoBepsieMbIX TpeOOBaHMIA
K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHus
U 2JIEMEHTOB COJIEP’KaHUs, IIPEJICTABICHHBIX B Y HUBEPCAIbHOM KOJM(UKATOPE 110 XUMHH, a TAKKE
Ha OCHOBE (hefepaabHON IMPOTpaMMbl BOCIUTAHHUSA OOYYAIOMIMXCS TPU TOJYYEHHH OCHOBHOTO
obmiero oOpasoBanusi u ¢ yu€rom KoHmenumu mpernogaBaHus ydeOHOTO IpeaMera «XUMUs» B
oOpa3oBaTenbHbIX  opranuzanusx  Poccuiickoir ~ @exnepanuu,  peajM3ylOUIMX  OCHOBHBIE
obmeoOpazoBatenbHbpie  Tporpammbl  (yTB. Pemenumem Komnernn MunnpocBemenus Poccun,
npotokoJi ot 03.12.2019 N I1K48H).

CornacHo cBOeMy Ha3HAYEHUIO MPOTPaMMa Kypca SIBIISIETCS OPUEHTHUPOM JUISi COCTABIICHUS
pabouux aBTOPCKHUX MpPOrpaMM: OHa AAET MPEACTABIICHHE O LENsAX, 00IIe cTpateruu oOydeHus,
BOCITUTAHHWS W Pa3BUTHS OOYy4JAIONIUXCSA CpPEACTBAMH YUeOHOTO TIpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJICpP)KaHMe, MPEeIyCMaTPHBAECT CTPYKTYPHPOBAHHWE MaTepHaia IIo
pasaciiaM U TEMaM MporpaMmabl, OMPEACIIACT KOJIMYCCTBCHHBIC U KaAYCCTBCHHBIC XApPaKTCPHUCTHUKU
colepKaHus, AT TPHUMEPHOE pacrpesielieHne y4eOHBIX YacoB MO TEMAaTHYECKHM pas3zeiiam
nmporpaMmMbl 1 PEKOMEHAYEMYIO IMOCICA0OBATCIIBHOCTE UX HU3YUCHUA C y‘—IéTOM MCKIPEAMETHBIX U
BHYTPHUIIPDEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOTO  Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs, ONpenessieT BO3MOXKHOCTH TIpeIMETa [T pealn3aiud TpeOOBaHUH K pe3ybTaTam
OCBOEHHS OCHOBHO# 00pa30BaTeIbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero 00Opa3oBaHus, a
TaKke TpPeOOBaHWMH K pe3ynbraTaM OOyYeHHsS XMMHU Ha YPOBHE IeJeld H3y4eHHUs NpeaMeTa U
OCHOBHBIX BHJIOB Y4Y€OHOTO3HABATEIHHOW JEATEILHOCTH (y4eOHBIX JCHCTBUI) y4YEHHUKA IO
OCBOCHHIO YUYEOHOTO COACPIKAHUSI.

Bxutag xumun B T0CTHXKEHHE 1iesield OCHOBHOTO 00111ero 06pa3oBaHus 00yCIOBIEH BO MHOTOM
3HaYEHUEM XMMUYECKON HAYyKH B MO3HAHUU 3aKOHOB MPUPO/bI, B PA3BUTHUU POU3BOAUTEIBHBIX CHII
oOmiecTBa U CO3JJaHUH HOBOM 0a3bl MaTepPHAIbHOM KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTSCTBEHHBIX HayK pacCIipoCTpaHnJIa CBOE BJIMSIHHE Ha BCC
00/1aCTH YEJIO0BEYECKOTO CymeCTBOBAaHUs, 3aJajla HOBOC BUJACHUC MHPpA, CTajla HCOTHEMJICMbIM
KOMIIOHCHTOM MHpOBOﬁ KYJIbTYPBI, HeO6XOI[I/IMHM YCJIOBUCM JKU3HU O6IJ_[€CTBaI 3HAHUEC XHUMHUH
CIIYKUT OCHOBOM 711 q)OpMI/IpOBaHI/IH MHPOBO33pCHHUA YCIIOBCKA, €TI0 HpeI[CTaBJ'IeHI/Iﬁ (6]
MaTCpruaJIbHOM C€AUHCTBEC MHUPA, BAXKHYIO POJIb UT'PAKOT (I)OpMI/IpyeMBIe XUMHEH MMpCACTAaBJICHHUA O
B3aUMOIIPCBPALICHUAX OHEPIUU H 00 OBOJIIOIIMK BCIICCTB B IIPHUPOJAC, COBPECMCHHASA XHMHA
HaIlpaBJICHA Ha pCIICHUC r100aIbHBIX npo6neM YCTOI‘/’ILII/IBOFO Pa3BUTHA YCIIOBEUCCTBA — CBIpBeBOI\/’I,
3HepFeTHqCCKOﬁ, MMUIIEBOM M SKOJOTHUECKON 6630HaCHOCTI/I, HpO6JICM 3ApaBOOXpPAaHCHUA.

B YCJIOBHUAX BO3PACTAOIICTO 3HAUCHUA XUMHUH B ’)KU3HU O6IJ.[€CTBa CYHICCTBCHHO ITOBBICHUIIACH
POJIb  XUMHUYCCKOT'O 06pa30BaHI/ISI. B mnane commanu3amydy OHO SABJISIETCA OJHUM M3 YCHOBI/Iﬁ
(I)OpMI/IpOBaHI/IH HHTCJUICKTA JINMYHOCTU U TAPMOHUYIHOT'O e€ pa3BUTHSL.

CoBpeMEHHOMY UEJIOBEKY XWMHUYECKHE 3HAHHUA HEOOXOOUMBI Uil HpUOOpETEHHS
OOIIEKyIBTYPHOTO YPOBHS, IO3BOJISIOIIETO YBEPEHHO TPYIAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBATh B MHOI00Opa3HOM JKM3HU 0OLIECTBA, I OCO3HAHUS BaXKHOCTH Pa3yMHOT'O OTHOILIEHUS
K CBOEMY 3/I0POBBIO M 3JJ0POBBIO JPYIHX, K OKpYXKalolled NPUpPOIHOU cperde, I I'PaMOTHOIO



MOBCACHUS IMPU UCIOJB30BAHUHN PA3JIMYHBIX MAaTCPUAJIOB U XUMHWYCCKUX BCHICCTB B HOBCGHHGBHOﬁ
KHU3HHU.

Xumuueckoe 00pa3oBaHNEe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs SBISETCS 0a30BBIM
10 OTHOIICHHUIO K CHCTEME 00IIEro XMMUYECKOro o0pa3zoBanusi. [103ToMy Ha COOTBETCTBYIOILIEM EMY
YPOBHE OHO peajH3yeT MPHCYLIHE OO0IEeMYy XMMHUYECKOMY OOpa30BaHHUIO KJIFOUCBBIC I[CHHOCTH,
KOTOPBIE OTPAKAIOT TOCYNAPCTBEHHBIE, OOIIECTBEHHbIE W WHIWBUIYyAJIbHBIE MOTPEOHOCTU. DTUM
OTIpENIeNAETCSl CYHIHOCTh OOIIeH cTparernu OOydeHUs, BOCIHMTAHHUS W Pa3BUTHS OOydYarOIIUXCS
CpPEICTBaMH Kypca.

N3yuenune xumuu:

CIOCOOCTBYET peajin3aliii BO3MOXKHOCTEH JUIsl CaMOpa3BUTHSA U (POPMUPOBAHUS KYJIHTYPHI
JTUYHOCTH, €€ 001Iel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHpPOBAHHE MBIIIJICHUS U TBOPUYECKUX CHOCOOHOCTEH 00ydaroluxcs,
HAaBbIKOB UX CAMOCTOSITENIbHOM y4eOHOM 1eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE10BATENbCKIX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCUOHATILHON eI TeIbHOCTH;

3HAKOMHT CO CIIeIU(UKON HAyYHOTO MBIIILJICHHS, 3aK/1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsAa
Ha €IMHCTBO MPHUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHOHAayYHOU rPaMOTHOCTH O00YyYaroIIMNXCs;

croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHOHAYYHBIM 3HAHUSM,
K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00yJarOIIUXCsl.

Hazpannble HampaBieHuss B OOy4eHUH XMUMHH OOECHEeUMBAIOTCA CHELU(PUKON colep:KaHus
Kypca, KOTOPBIN SBIISIETCS MeJarornuecky alaliTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMHH Ha
OTIPEIECIIEHHOM 3Tale €€ pa3BUTHA.

Kypc opuenTtnpoBaH Ha OCBOEHHE OOYUYAIOIIMMHUCS OCHOB HEOPraHWYECKOW XUMUU U
HEKOTOPBIX NOHATUN U CBECHUN 00 OTJEIBbHBIX 00BEKTAaX OPraHUYECKON XUMHUH.

CrpykTypa colepkaHus Kypca cPOpMUpPOBaHAa Ha OCHOBE CHCTEMHOTO MOAXO0Ja K €ro
uzyueHuto. CoJiep>KaHue CKIaIbIBAeTCs U3 CUCTEMbI IOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE
U CUCTEMbI MOHATUN O XUMHUYecKo peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPraHHU30BaHbI 110
MIPUHIIMITY [OCJIEIOBATEILHOTO PAa3BUTHS 3HAHUNM HAa OCHOBE TEOPETUYECKUX MPEICTaBICHUN
Pa3HOTO YpPOBHS: AaTOMHOMOJIEKYJISPHOTO YYEHHS KaK OCHOBBI BCETO0 €CTECTBO3HAHMSI, YPOBHS
[Tepuomuueckoro 3axona J[.. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YYEHHUS O CTPOCHHUHU
aToMa M XHUMHYECKOW CBS3H, MPEICTaBICHHI 00 3JEKTPOIUTHUYECKON MUCCOLMAIUU BEIECTB B
pactBopax. TeopeTuyeckne 3HaHUSI pacCMaTPHUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEIOBATEIHFHO OT OJTHOTO YPOBHS K JAPYrOMY, BBITIOTHSIS
(GyHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U MTOTYYEHHUS U3Yy4aeMbIX BEILECTB.

Takas opranuzanus coAep:KaHus MPOTPaMMbl CIIOCOOCTBYET MPEICTaBICHUIO XUMHUYECKOMN
COCTAaBJISIIOLIEH HAy4HOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW NpUpOoAbl. Tem cambiM
obecrieunBaeTcs BO3MOKHOCTh (hopMupoBaHHsl y oOydaromuxcs IEHHOCTHOTO OTHOIIEHHS K
HAYyYHOMY 3HAHHI0 M METOJaM IO3HAaHUsA B Hayke. BaXHO Takke 3aMETHTh, YTO OCBOCHHUE



COZepKaHUsA Kypca IPOUCXOAWT C IIPUBJICYCHUEM 3HAHUUM U3 paHEE H3YYCHHBIX KYpCOB:
«Okpyxaromui Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kmacey.

K HanpaBieHUI0 MEPBOCTETICHHON 3HAUMMOCTH TIPU peaTh3aiii 00pa30BaTeIbHbIX ()yHKIIHA
XUMHH TPATUIUOHHO OTHOCAT (OPMUPOBAHME 3HAHWI OCHOB XMMHUYECKOW HAayKW KaK OO0JIacTH
COBPEMEHHOTO E€CTECTBO3HAHMS, TMPAKTHYECKON MEATEIIbHOCTH 4YeJIOBeKa W KakK OJIHOTO U3
KOMITOHCHTOB MHUPOBOM KYJIBTYpHI. 3a/1ada Kypca COCTOUT B OPMHUPOBAHUU CUCTEMBI XUMHUECKUX
3HAHWA — BaXHEHIMX (DaKTOB, MOHSATHHA, 3aKOHOB M TEOPETUUYCCKUX ITOJOXKEHHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAyKH, 3HAHUH O HAYIHBIX METOJaX U3YICHHUS
BEIIECTB W XMMHYCCKUX DPEAKIHiA, a Takke B (OPMHUPOBAHMM W PA3BUTUH YMECHHHU M CIIOCOOOB
NESITETPHOCTH, CBS3aHHBIX C IUJITAHWPOBAaHWEM, HAOJIOJCHHMEM U TMPOBEJICHUEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIFOICHUEM TpPaBWJI O€30MaCHOTO OOpalleHus: ¢ BEIIECTBAMU B MOBCEIHEBHOM
KU3HH.

Hapsiny ¢ aTuM 11enu u3ydeHus: XMMuu B IporpaMMe Kypca YTOUHEHBI U CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO 00111er0 00pa3oBanus. CeroHsi B 00pa30BaHUH
0c000 3HaYMMOM MPU3HAETCS HANPABICHHOCTh OOyUEHUsl Ha Pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH,
(dbopmupoBaHue e€ HHTEIJIeKTa U 0011el KylbTypbl. O0y4eHHe YMEHUIO YYUTHCS U MPOJI0JIKATH CBOE
o0pa3oBaHUE CaMOCTOSATEIHHO CTAHOBUTCS OJTHOM M3 BaKHEUIINX QYHKIHMH y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TMUM npHU U3yYEeHUU TMpeIMeTa Ha YpOBHE OCHOBHOIO OOIIero oOpazoBaHUs
JTOMHUHHUpYIOIIee 3HAaUCHHE IPUOOPETN TaKue e , Kak:

(dbopMHpOBaHHE HMHTEJUIEKTYaJIbHO Ppa3BUTON JMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEUICHU, CIOCOOHON aJanTUPOBaThCs K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

HaIlpaBJIEHHOCTh OOy4YeHUsT Ha CHCTEMAaTHYeCKOe MPHOOIeHne O0O0yJaromumxcs K
CaMOCTOSITEIIbHOW MO3HABATEIBHOM JESITEIbHOCTH, HAYYHBIM METOJIaM TIO3HaHUs, (GOpMUPYIOIIUM
MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XHMMHUU;

ofecrieueHre YCIOBUHM, CHOCOOCTBYIOIIMX MNPHOOPETEHHI0 OOYYalOMMUCSA  OIIbITa
pa3HooOpa3HO JeATeIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIIOUEBBIX
KOMIIETEHI[Hi1), UMEIOIINX YHUBEPCAIbHOE 3HAYEHHE [Tl PA3JTUYHBIX BUJIOB JI€ATEIbHOCTH;

q)OpMI/IpOBaHI/IC YMCHI/Iﬁ OOBICHATL U OLCHUBATL SBJICHUA OKPYKAOILICTO MHpPA Ha
OCHOBaHWH 3HAHUH U OIIbITA, ITOJIYYCHHBIX ITPHU U3YUCHUN XUMHUH,

¢dopmupoBaHue y oOydaromUXCs T'yMAaHUCTUYECKMX OTHOIIEHUH, NMOHUMAaHUS LEHHOCTH
XUMUYECKUX 3HAHMHA A BBIPAOOTKHM HKOJIOTMUECKHM 11€71€CO00pa3HOro IMOBEIEHHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH IPUPOIHOMN CPEbl;

Ppa3BUTHUEC MOTUBAIIUU K 06yqumo, CITOCOOHOCTEH K CaMOKOHTPOJIFO U CAMOBOCIIMTAHUIO Ha
OCHOBC YCBOCHUSA 06H_IG‘ICJIOBG‘I€CKI/IX HeHHOCTeﬁ, TFOTOBHOCTHU K OCO3HAHHOMY BLI60py HpO(l)I/IJ'IH u
HaIlIpaBJICHHOCTHU JaTbHEUIIIEro O6y‘leHI/I$I.

B cTpykType mporpamMmsl Kypca Hapsay ¢ IOSICHUTEIbHON 3allUCKON BBIAETIEHBI CIIETYIOLINE
paszenbl: IUIaHupyeMble PeIMETHBIE Pe3yIbTaThl OCBOCHUS Kypca, CoJiepkKaHue yu4eOHOro Kypca U
€ro TEMaTHYECKOE INIAHUPOBAHUE.



HnaﬂnpyeMble pe3yJbTaThbl 0CBOCHUS KypcCa
B PE3YIbTATC U3YUCHUS KypCa JOIIOJIHUTCIBHOI'O 06pa3013aH1/151 «XHUMHUS: JONOJHUTEIbHbIE
rjaBbI» B 9 Ki1acce BBIITYCKHUK HAYYHUTCA:

— PAaCKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHATHN: XUMHUYECKUM JJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AaHWOH, IIPOCTOE€ BELIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
NEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKas pEaKIUsl, XHMUUYECKAsl CBS3b, TEIUIOBOM
3pQeKT peakuud, MOJIb, MOJSIPHBIM O0O0BEM, pacTBOp, OJIEKTPOJHUTHI, HEIIEKTPOIUTEHI,
ANIEKTPOJINTUYECKAST JIMUCCOLMALINS, pEaKIUU MOHHOTO OOMEHa, KaTalu3aTrop, XHUMHUYECKOE
paBHOBecue, 00paTUMble W HEOOpaTHMbIE PEaKIMH, OKHCIUTEIHLHOBOCCTAHOBUTEIIEHBIC PEAKIIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJIEHUE, AJIOTPOIHUs, aM(OTEpHOCTD,
XMUMHUECKas CBs3b (KOBaJEHTHAs, HOHHAS, METa/NInYecKasi), KpUCTaJUIMUecKas peiéTka, KOppo3us
METaJJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOW peakIuu, npeaeabHo nomyctumas koHuenTpauus (I171K)
BEILIECTBA;

— WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IMOHATHA M IMPUMEHATHITU
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 COCTUHEHUN, TUIl KPUCTAUNINYECKON PEIETKH KOHKPETHOTO BEILECTBA;

- packpsiBaTh cMbica [leprnoanueckoro 3akona /.M. MennaeneeBa 1 1EMOHCTPUPOBATH
€ro NMOHMMaHHUE: ONHUCBHIBATH M XapaKTepu3oBaTh TaOnuuHyro ¢opmy I[lepuoauueckoil cucremsl
XUMUYECKHUX 3JIEMEHTOB: pa3ivuyaTh IOHATHUS «IJIaBHas mnoAarpymna (Arpynmna)» M «HoOoyHas
noarpynna (brpynma)y, maiele u 60JbLIME HIEPUO/BI, COOTHOCUTh 0003HAYEHHUs], KOTOPbIE UMEIOTCS
B IMEPUOJUUYECKON TaONUIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHMsI aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsj A1pa, 00lee YNUCIIO IEKTPOHOB U pacHpeAeIeHUe UX M0 3JIEKTPOHHBIM
CJI0SIM), OOBSCHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COCJUHEHUI B
IIpezienax MajbIX IEPUOJIOB 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 IEMEHTOB);

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

— COCTaBJIATh YPABHEHUS JJIEKTPOIUTUYECKON JUCCOLMALIMY KUCIIOT, LIEJI0YEH U COJIEH,
MOJIHBIE M COKpAIl€HHBbIE YpaBHEHHUS peakluii HOHHOro oOMEHa, YpaBHEHUS peakiuil,
MIOATBEPKIAIOIIUX CYLECTBOBAHUE T€HETUUYECKON CBSI3M MEKy BEILIECTBAMU Pa3JIMYHBIX KIACCOB;

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

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



— BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKY/ISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JOJF0 XUMUYECKOTO 3JIEMEHTa 1Mo (opMylie COeTUHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOpE,
IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKLUH;

— ClIeIoBaTh IpaBUaM TIOJb30BAaHUS XHMMHUYECKOM MOCynod M 1ab0paTopHBIM
000pyZI0BaHKEM, a TAKKE MPaBUIIaM 00paIeHHsI C BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKIIUSAMHU IO
BBIIIOJIHEHUIO J1A00OPAaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ia3000pa3HbIX
BEIIECTB (aAMMHAKa U YIJIEKUCIIOTO I'a3a);

— IIPOBOJUTH PEAKLIUHU, IOITBEPKIAIOIINE KaUueCTBEHHBIN COCTaB pa3INYHbIX BEILIECTB:
pacro3HaBaTh OIBITHBIM IMYTEM XJIOPUAOPOMUI, HOuA, KapOoHaT, Qocdar, cunmkar, cynbdar,
TUAPOKCUAMOHBI, KATUOHBl aMMOHUS U MOHBI U3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

— MIPUMEHSTh OCHOBHBIE OTEPAI[UN MBICIUTEIbHON JESTENIbHOCTH — aHAINU3 U CHUHTE3,
CpaBHEHME, 000OIIEeHHE, CHCTEMAaTH3alMIO, BBISBICHWE MPUYUHHOCIEACTBEHHBIX CBSI3ed — JUId
M3Y4YEHHUs CBOMCTB BEIIECTB U XMMHYECKHUX pEaKlUi, €CTECTBEHHOHAY4YHbIE METOJbl MO3HAHUS —
Ha0JI0/IeHNEe, U3MEPEHNE, MOJIETUPOBAHHE, SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).

Copnep:xanue Kypca

Pasznea 1. IloBTopenue u 00001eHHE 3HAHMIA.

CTpOGHI/Ie arToMa MW XUMHUYCCKass CBiA3b. Knaccmi)m(auml HCOPTraHUYCCKHNX BCIICCTB.
Baxxueitmme Kiaaccel HCOPraHNM4YCCKUX BEIICCTB U UX T'CHETHYCCKAsA CBA3b.

Pasznen 2. Crexuomerpusi. KosinyecTBeHHbIE OTHOIIEHUSI B XMMHUM.
Monb — equHuUIIa KOMYecTBa BemecTBa. Yucno ABoraapo. MonsipHas macca.
BriBoa hopmynsl coequnenus. [IpocTeiimas (aMmupudeckas) u MOJICKyIsapHas GopMyIIbI.

3akoH ABoraapo. MoisapHbeIi 00beM Ta3a. HopMmanbHble W CTaHAApPTHBIC YCIOBHSI.
AOCOII0THAS M OTHOCUTEJIbHAS IJIOTHOCTH Fa30B.

PacueTs no YpaBHCHUAM peaKHHﬁ. Brrancnenue MaccChl, 00beMa UM KOJIUYEeCTBa BCIIECTBa
110 M3BECTHOM macce, O6’beMy NN KOJIMYECTBY BEIICCTBA OAHOI'0 M3 PCarcHTOB HJIM IIPOJAYKTOB.
PacueTsl 00bEMHBIX OTHOIIEHHM ra30B B XUMUYECKHUX pCaKknuax. Brruncienue kogndecTBa MOJICKYJI
10 U3BECTHOMY KOJIMYCCTBY BCIIICCTBA.

Pacuetrsl mo YPaBHCHUAM peaKHI/Iﬁ B ClIy4ac, KOrza OAHO H3 BCHICCTB HAXOAUTCSHA
B HeJocTaTke. BbIuncieHne wMacchl OJHOTO U3 MNPOAYKTOB pC€akKOuu 110 MaACCE pPacTBoOpa,
COACPKALICTO OMIPCACIICHHYIO JOJII0 UCXOJHOT'O BEIICCTBA. Brixon MIpoOaYKTa XUMHYECKOM pCaKuuu,
€Tro pacyceT.

Jlemoncmpayuu.

ITokaz HEKOTOPBIX CO€IMHEHHUI KOJIMYECTBOM BEIIECTBA 1 MoIb. ILCMOHCTpaI_II/IH MOJISIPHOT'O
o0beMa NACAJIbHOIO rasa.

Pasnen 3. Xumuueckasi peakuus.

Teopml SHCKTpOHHTH‘ICCKOﬁ JUCCOoManu. 3J'ICKTpOJ'II/ITLI U HCIJICKTPOJIMTEI. HoHEL.
Katnonsr u auwmonel. Ilonsarme o r UApaTUPOBAHHOM HOHC. KpI/ICTaJ'IJ'IOF HUaparThbl. 3Hepr1/151
KpHCT&J’IJ’IH‘ICCKOﬁ PCLICTKU.



Juccommanusi KACIOT, cojie u ocHoBaHuil. OmnpezesieHne KHUCIOT, OCHOBAaHUM U CoJieh
C TOUYKHU 3pEHUSI TEOPUH DICKTPOIUTHUECKON aucconuanmu. VIoH THIpOKCOHMS, ero 00pa3oBaHue.
Oco0eHHOCTH JUCCOIUAIITN MHOTOOCHOBHBIX KUCIOT. J{MCCOMANUS KHCITBIX COJICH.

CunbHEBIC U ca0bIe SJICKTPOJINUTHI. CrerneHb JucColranum.

Kucnornoctes cpenpl. Bopoponnsiii mokaszatens. OmnpeneneHUe KHCIOTHOCTH —CPEIbl
C IOMOIIBIO UHANKATOPOB U pH-MeTpoB.

PeaKHI/II/I HOHHOTO OOMEHA U YCIIOBUSA UX ITPOTCKAHUA.

XUMUYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUW B CBETE
MPEACTABICHUI 00 AIEKTPOIUTUUECKON JUCCOLIUALIUH.

IMuaponus coneir. ['miaposm3 coseil, 0Opa3oBaHHBIX CIa0ObIM OCHOBaHHUEM W CHIJIBHOM
KUCJIIOTOM, CIa00M KHMCJIOTON U CHIBLHBIM OCHOBAaHHMEM, CJIA00H KUCIIOTOM U CIIA0BIM OCHOBAaHHMEM.
Peakuust cpespl BOJHBIX pacTBOPOB coJiel. OOpaTuMblii 1 HEOOpATUMBIN THIPOJIU3 COJICH.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl OKUCIEHHS W BOCCTAHOBJICHHUS.
Oxucnurens. BoccranoButens. COCTaBIIEHHE YPaBHEHHHM OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii. PaccranoBka KOY(UIIMEHTOB B ypaBHEHUSAX OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peaxkuii METOI0M 3JIEKTPOHHOTO OaiaHca.

XWMHUYECKHE WCTOYHMKUA TOKa. [ allbBaHMYECKUH AJIEMEHT. DJEeKTpoAbl (KaTol W aHOJ)
B TAJIbBAHUYECKOM 3JIEMEHTE. DIEKTPOXUMUYECKUH PSiJl HANPSHKEHUH METAILIIOB.

Onekrponns. [Iporecchl, poTeKarMe Ha KaToIe U aHOJE MpH iekTpoinse. [Ipumenenune
AJIEKTPOJIN3a B MPOMBIIIIEHHOCTH.

TennoBoit >pdext xumuueckoi peakiuu. [loHATHE O TepMOXUMHH. TEPMOXHMMHUYECKOE
ypaBHEHHE. DK30- U SHAOTEPMUYECKUE peakiuu. PacdeTsl MO TEPMOXMMHUYECKOMY YpPaBHEHUIO:
pacTeT KOJU4eCTBA TEIIOTHI IO MACCe, KOJUYECTBY BEIIECTBA MIIM 00bEMY HCXOTHOTO BEIIECTBA.

IlonsTHE O CKOPOCTH XUMHWYECKOH pE€aKknum. q)aKTOpBI, BJIMAIOIIKE HA CKOPOCTH XUMHAYECKOH
pCaKIuu. KaTaJ'II/ISaTOp u I/IHFI/I6I/ITOp. IlonaTue o KaTaIUTUUECKUX peaKnuiax.

IlouaTtue o006 O6paTI/IMBIX peaKuuix. XHUMHUYECKOE PaBHOBCCHC. cDaKTOI)bI, BJIMAOININC
Ha XUMHUYCCKOC PAaBHOBCCHC. HpI/IHHI/IH JIe aTenne. CMCH_ICHI/IG XUMHUYCCKOI'0O paBHOBECHA.

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHYCCKHUX peaKHI/Iﬁ 10 pa3JINYHbIM IIPU3HAKaM: II0 YHUCIY U COCTaBY
HCXOOHBIX H 06pa3y}01u1/1xc;1 BECIICCTB, 110 UBMCHCHUIO CTCIICHH OKHCJICHHUA aTOMOB XHMMHUYCCKHUX
QJICMCHTOB; II0 TCIIJIOBOMY 3(1)(1)6KTy, 10 IMPU3HAKY O6paTI/IMOCTI/I, 10 HAJIMYUI0 UK OTCYTCTBHIO
KaTaJii3aropa.

Jlemoncmpayuu.

ONEeKTPONPOBOJHOCTh BOABI U BOJHBIX PaCTBOPOB PA3IMYHBIX coenuHeHUi. OnpeneneHue
KHCIIOTHOCTH Cpebl IPH IOMOLIM YHHMBEPCAJIBbHOTO HHAMKaTopa u pH-merpa. Pasznoxenue
IUXpoMara aMMOHHS («BYKJIaH»). MeIHO-IIMHKOBBIN TaJlbBaHUYECKUH 3JEMEHT. DJIEKTPOJIU3
BoAHOTO pactBopa O6poMuaa menu(ll). Dx3oTepmuueckre M 3HIOTEPMUUYECKHE peakiuu (TOpeHHe
MarHusi, pasjoKeHue MajaxuTa). BnusHue pa3nuysbiXx (akTopoB (TeMIieparypa, KOHIEHTpaLus,
CTENIEHb H3MEJIbYEHHUS] TBEPAOIO BEIIECTBA) HA CKOPOCTh B3aUMOJCHCTBMSI LIMHKA C COJISIHOM



KHACIOTOW. BiusHue Karaiam3atopa Ha CKOPOCTh DPEAaKLUHU Ppa3jokKEeHUs IEepOKCHIa BOAOPOIA.
Bnusinue Temmeparypsl Ha CMEIICHHE PAaBHOBECHUS PEaKIK TUMEpU3aIH JUOKCHIA a30Ta.

Jlabopamopnule onvimeoi.

N3yuyenune 31eKTponpoBOAHOCTH PACTBOPOB U IBWKEHHSI HOHOB B AJIEKTPUYECKOM II0JIE.
CpaBHEHHE OKpAaCKU MHAUKATOPOB B pa3HbIX cpenax. Onpenesnenne KUCIOTHOCTH CPEIbI.
Peakiun oOMeHa B pacTBOPAX JIEKTPOJIUTOB.

I'maponus coien.

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIE pCaKknuu.

Pa3znea 4. HemeTa/iibl.

[TonoxxeHne HEMETAUIOB B  MEPUOJMYECKOW  CHUCTEME XUMHUYECKHUX  DJIEMEHTOB
J.1. MenpaeneeBa. OcCOOEHHOCTH DJIEKTPOHHOTO CTpOEHHUS HeMmeTamioB. OOmme CcBOWCTBa
HEMETAJIOB.

lamorensl — nsnemeHThl TyaBHOM moarpynmnsl VII rpynmel. OOmias XapakTepUCTHKA
noarpymnmbl. Bo3MokHbIe cTenenn okucieHus. Ousndeckne M XUMHUYECKUE CBOWCTBA TAJIOTCHOB.
Ocob6ennoctu ¢ropa. [ImaBuKoBast KUCJIOTa U €€ COJU. XJIOP, €ro paclpoCTPaHEHHOCTh B TIPUPOJIE,
nmojydeHue (B MPOMBIIIUICHHOCTH W B JabopaTopuu), (U3NUECKHE W XUMHUYECKHE CBOWCTBA,
MpUMEHEHHE. XJIOPOBOAOPO, MoJydyeHue, cBorcTBa. ComsHas KucioTa u ee coyid. [Ipumenenue
COJITHOM KHUCJIOTBI M ee coJied. KadyecTBeHHass peakuus Ha XJIopua-uoH. OmnpeneneHue Hojza
kpaxmasoMm. [Topsiiok BEITECHEHHUS OJTHOTO TrajoreHa JPYrUuM U3 pacTBOPOB rajoreHHI0B.

Cepa, ee HaxoXJeHHE B MpPHUPOJE, AIOTPONHUSA, (PU3NYECKHE U XUMUYECKHE CBOIICTBA.
Ceposogopoa. CepoBoopoanas kuciota. Cynbbuasl. Oxkcun cepbi(1V) (cepHUCTBIN ra3), cepHUCTas
kuciora, cyabdurel. Oxcupa cepbl(VI) (cepubrii anruapupa). Cepras kuciota. OKHCIUTEIbHBIC
CBOMCTBAa KOHIIGHTpHUpOBaHHOUW cepHOl kucioTel. Cynbdarel. [lomydyeHune u npuMeHeHHe CepHOM
KUCTOTHI (0e3 TexHojornueckoi cxembl). KauecTBeHHas peakuus Ha cyiabdar-uoH. XUMHUYECKOE
3arpsi3HEHUE OKpYKaIoUIeil cpeibl OKcuaaMu cepbl. KucioTHbIe 10K IH.

A30T, ero HaxoXXJIeHHE B MPUPOJIE, BAIIEHTHBIE BO3MOXKHOCTH aTOMa a30Ta. A30T KaK MPOCTOe
BemecTBo. du3nueckue M XUMHUYECKHE CBOMCTBA a30Ta, MOJydeHue, npumeHeHue. IIpobrmema
CBs3bIBaHUS aTMocdepHoro aszorta. llpencraBienue o MuHepanbHBIX yhnoOpenusx. Kpyrosopot
a3oTa.

AmMuak. CTpO@HI/IC MOJICKYIJIBI, (1)I/ISI/I‘IGCKI/IG n XHUMHWYCCKHEC CBOﬁCTBa, MOJIYYCHHUC
(663 TEXHOJIOTMYSCKOM CXCMBI) U MPUMCHCHHC. Comn amMonus. KadecTtBeHnHas pcaKknusad Ha HMOH
aAMMOHUS.

Oxcuapl azota. A30THasg KHCIOTa: MOJyueHUE, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
[Ipumenenne a30THOM KUCIOTHI. HUTpATHL.

@ocdop. benwiii u kpacHbiii dochop. duznyeckne m XuMUUecKue cBoiicTBa ¢ocdopa.
[Tonyuenue u npumenenue Qochopa. Oxcun ocdopa(V) (dbocdopusiii anruapum). PochopHas
kucnota u ee conu. PochopHeie ynoOpeHus.



VYraepon. AnMaz u rpagur — aIOTPOINHBIE MOIUGHKANMKU yriepona. Duznveckue
Y XUMHUYECKHE CBOWCTBA yriepoaa. AMOpQHBIN yriepoa. AKTHBHPOBAHHBIA yroiyib. AncopOuus.
HpeBecHbrit yromnb. Caxa. Kamennbrii u Oypeiii yrium. Yrapuseii ra3 (okcuna yriepona(ll)), ero
CBOMCTBa M (PU3MOJIOTUYECKOE JICHCTBUE HA OpraHu3M. YTIIEKUCIbIH ra3 (okcuy yriepona(IV)), ero
[I0JIy4yeHue, CBOMcTBA U IpuMeHeHue. [lapHukoBelii 3¢ (eKT U ero nociaecTBUsA. YToybHas KUCI0Ta
u ee cosi. KpyroBopor yriepoja B mpupoze.

Kpemuuii. Oxcun xpemuus(I1V), kpemuueBas kucinora u cunukarbl. Crexio. Kepamuka.
Crexio — npumep aMopHOTO MaTepHaa.

Jlemoncmpayuu.

OO0pa31bl NPOCTHIX BElIECTB HeMETAUIOB. [lodydyeHne xjaopa v u3ydeHre CBOMCTB XJIOPHOM
BoJbl. ['openne ochopa u cyppMbl B xsope. KauecTBeHHast peakiusi Ha XJIOpUI-UOHBI. Peakuus
coeMHEeHus cepbl U kene3a. [lomydyeHne cepoBomopoda U ero ropeHue Ha Bo3ayxe. OcaxkiaeHue
cynbhuaoB MeramioB. [lonydyenne cepHucroro raza. KadecTBeHHasl peakiusi Ha CEpPHUCTHIN ras.
JleiicTBre KOHUEHTPUPOBAHHOM CEpPHON KHUCIOTHI HAa Meab M caxapo3y. OOyriuBaHUE TyYMHKH
KOHLIEHTPUPOBAHHON cepHOM KkucioToil. PacTtBopeHne aMmMmuaka B Bojae («AMMMAYHBIA (OHTaHY).
[TonyueHue amMMuaka M3 XJIOpHUJla aMMOHMSI M €ro B3aMMOJEHCTBHE C XJIOPOBOJAOPOJOM («biM
0e3 orusi»). B3aumopeiictBue mMenu ¢ pa30aBIICHHOW W KOHIICHTPUPOBAHHOW a30THOM KHUCIOTOM.
BsaumoneiictBue dochopHoro anruapua ¢ BOAONH. 3HAKOMCTBO € KPUCTANIMYECKUMU PelleTKaMu
rpaduTa 1 anMasa. [loryoneHre akTHBUPOBAaHHBIM YIJIEM I'a30B U BELECTB, PACTBOPEHHBIX B BOJIE.
OcaxJieHre KPEMHUEBOM KUCIOThI U3 PACTBOpa CUJIMKATa.

Jlabopamopuvie onvimai.

KauecTBeHHBIE peakIy Ha COJIIHYIO KUCIIOTY.
BriTecHeHMe rajoreHoB Apyr Apyra U3 pacTBOPOB COJIEH.
N3ydeHue CBOMCTB CEpHOU KUCIIOTHI.

N3yueHue cBONCTB BOJHOTO pacTBOpa aMMHUAKa.

N3yueHnue cBONCTB pacTBOpa KapOOHATa HATPUSI.

Pasnea 5. Merasibl.

[Tonoxenne wmetamioB B llepuoanyeckoil  cuctemMe  XMMHYECKUX  AJIEMEHTOB
. N. Menneneea. CtpoeHue atToMoB MeTaiuioB. O01ire cBoiicTBa MeTallIOB. PacpocTpaneHHOCTh
MeTaJIoB B mpupoje. Puznueckue CBOMCTBa METAIIOB. XUMUYECKHE CBOMCTBA METAIIJIOB: PEAKIIUU
C HEMeTaJulaMH, KHUCJIOTaMH, COJISIMU. PsAJl aKTUBHOCTEM METAJJIOB (3JIEKTPOXUMHYECKUH psif
HanpspkeHud MetaioB). CrocoObl mosydeHus: metaisioB. [loHsTHe o Meramnypruu. 3HaueHuUe
METaJJIOB B COBPEMEHHOM OOIIIECTBE.

Hlenounsle Meramnasl. OOmas XxapakTepucTUka moArpynmsl. Harpuii: HaxoxaeHue
B IIpUpoJie, (HU3UYECKUE CBOICTBA, B3aMMOJEHCTBHE C HeMmeTalaMu U Bojaoil. OxpamivBaHue
IUIAMEHM COJIIMU HaTpus. ['Mapokcua HaTpus, ero CBOWCTBA, MOIy4YeHUE U IpuMeHeHue. [IpaBuna
6e30macHoi paboTHI C THIPOKCHIOM HaTpPUS.

KaJ'ILL[I/Iﬁ — IpCACTaBUTCIIb CEMEMCTRA IIeI0YHO3EMEIbHBIX METAINIOB. HaxoxaeHne Kalblus
B IIpUPOJEC. MCJ'I, MpaMoOp, HU3BCCTHAK W THUIIC. duznueckue CBOﬁCTBa, B3aUMOCHCTBHE



c HemetaulaMu M Boaod. CoenuHenust Kanpuus. OKCUA W THAPOKCUA Kanblus. 3BecTs.
CtpouTenpHble MaTepUabl: IeMEHT U 6eToH. OKpalluBaHue JIAMEHU COJISIMU KaJbILIUs.

Amomunuii. PacnpocTtpaneHHOCTs amomMuHuss B npupone. dusmyeckue U XUMHUYECKUE
cBoiicTBa. AM(pOTEPHOCTh OKCHJA U TUAPOKCH A amfoMuHus. [Ipumenenue antomunus. JypamtoMuH
Kak OCHOBAa COBPEMEHHOW aBHALIMH.

MHoroo6pasue mepexoJHbIX METaUIOB. DIEKTPOHHBIE KOH(GUTYpauy aToMOB d-3J1eMEHTOB
1 ux HOoHOB. Xpom. Dusnueckue M XUMUYECKHE CBOMCTBA. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX
Y OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB OKCHJIOB M THUIPOKCUIOB Xpoma OT CTENEHU
OKHCJIEHHUd AneMeHTa. AMdoTepHble cBoiicTBa okcuaa u rugpokcuga xpoma(lll). OxucnurenbHbie
CBOICTBa XpOMaTOB U JUXPOMATOB.

XKeneso. Munepansl sxeneza. PU3NYECKHE U XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE
C KUCJIOPOJOM, KucioTamu, xjaopom). Coenunenus xene3a(ll) u sxeneza(Ill) u ux coiicTBa: okcumpl,
ruapokcuabl U conu. KauectBennast peaknus Ha uoH xene3a(Ill). Uyryn u cranp — BakHeHmue
CILJIaBBI JKeJe3a. 3aKajeHHas U OTHylIeHHas ctainb. Koppo3us xenesa.

[IpencraBnenue 0 XUMUHA MEJIM, IIMHKA U CBOMCTBaX MX BAXKHEUIIIUX COCTUHEHUIA.
Jlemoncmpayuu.

Komnexnust mpocThix BemecTB — MeTauioB. «CaTypHOBO JIepeBO» (B3aUMOJCHCTBUE ITMHKA
C pacTBOpoM HuUTpaTa cBUHIA). Kosekius BaXHEWIINX MUHEpAIOB MeTauioB. BoccraHoBiieHue
okcuna >xenesa(lll) amromuaneM. B3ammonelicTBrue HaTpHsl U Kajbllds C BOJOW. ['opeHHe HaTpus
B xjope. OKpalllMBaHWE IJIAMEHHU COJISIMU HaTtpus M Kanblusa. Kosuteknus «AJTIOMUHHA U €ro
CriaBbl». B3anmopeiicTBUE amtOMUHHS C BOJIOM, pacTBOpaMHM KHUCJIOT M uienoudeid. Kosmexkuus
«Kenezo m ero cmiaBby». [lodydeHue Kene3HOro Kymopoca pacTBOPEHHUEM IKejie3a B CEPHOU
kuciore. Okucnenue ruapokcuaa xene3a(ll) na Bozmyxe. Kopposus xenesa.

Jlabopamopnvie onvimoi.
dusnyeckue cBONCTBA METAILIIOB.

CBolicTBa THAPOKCUIA HATPHUS.

Paznea 6. O0001eHue cBegeHUil 00 3J1eMeHTaX U HeOPraHUYeCKUX BellecTBax.

3aKOHOMepHOCTI/I W3MEHCHHS CBOWMCTB DJIEMEHTOB H INPOCThIX BCHICCTB B TIJIAaBHBIX
INOoArpyIIax 1 B MaJlbIX IEpUoaax. 3aKOHOMepHOCTI/I M3MEHEHHS CBOMCTB CIIOKHBIX COCIMHEHUH
9JICMCHTOB — BBICHINX OKCUJAOB U THAPOKCHUIOB, JICTYYHUX BOAOPOAHBIX COCHHHCHHﬁ.

Jlemoncmpayuu.
OO0pa3ibl TPOCTHIX BEHIECTB — METANIOB M HEMETAIIJIOB 2-T0 U 3-TO MEPUOJIOB.
Jlabopamopnvie onvimai.

CpaBHeHI/IC KHCJIOTHO-OCHOBHBIX CBOMCTB BOAOPOJHBIX COCIMHEHU M HeMEeTaJlIOB.



Pasznen 7. HauajabHble CBeIeHUS 00 OpPraHu4€CKUX COCANHCHUSX.

[lonsitue 06 opranmveckoil xumuu. [IpHuMHBI MHOTOOOpa3Hs OPraHUYECKUX BEIIECTB.
Crpoenue oprannueckux BemiectB. M3omepus. Kinaccudukamnmsi opraHndecKux BEmecTB.

VYrneBoaopo bl (METaH, 3TaH, poMaH, OyTaH, 3TUJIEH U alleTUJIEH): CBOIICTBA U IPUMEHEHHE.
[IpupoaHble HCTOYHUKH YTIIEBOJAOPOJOB: PUPOAHBIH ra3, HeTh, Yrob.

Kucnoponoconepxkamie  opranudeckue  BemiectBa.  CrnmpThl  (METaHON,  ATAHOIL,
STUJICHTJIMKOJb, TJIMIEPUH): CBOMCTBAa U mnpuMeHeHue. KapOoHOBBIE KHCIOTHI (YKCyCHas,
CTeapuHOBAasi, oJienHOBast). JKupbl. YTIIeBOAbl (IIIIOKO3a, KpaxMall, LEJUI0I03a). AMUHOKUCIOTHI
(aMHHOYKCYCHasl KUCI0Ta). benku.

Jlabopamopuvie onvimui.

N3yuenune CBONWCTB YKCYCHOM KHCIIOTBHI.

Paszgen 8. Xumusi m 3ammra okpykawumeil cpeabl. be3omacHoe oOpameHue ¢
BelllecCTBAMM.

TemaTu4yeckoe NJIaHNPOBaHUeE Kypca

Pasznen / Tema I::cn-:o Pexomenayembiii JOP
Pa3znea 1. [loBTOpenue u 00001enne 24
3HAHMH
Tema 1.1. Crpoenue aroma. [Tepruoauueckuii 1 https://lesson.academy-
3aKOH. XMMHUYECKas CBSA3b content.myschool.edu.ru/04/09
content.myschool.edu.ru/04/09
BEILIECTB
Paszpnea 2. Crexuomerpusi. 24
KojimyecTBeHHbIE OTHOIIEHUS B XUMHH
Tema 2.1. MoJib, MOJIsIpHAst Macca, pacueThl 6 https://lesson.academy-
10 XMMHUYECKOM popmyiie content.myschool.edu.ru/04/09
Tema 2.2. 3akoH ABoraapo. OTHOCUTEIbHAS 5 https://lesson.academy-
IUIOTHOCTH I'a30B content.myschool.edu.ru/04/09
Tema 2.3. PacuéTsl 0 ypaBHEHHIO peaKluu 12 hitps:/flesson.academy-
content.myschool.edu.ru/04/09
Pasznen 3. Xumuueckasi peakuus 34
Tema 3.1. Teopus 21€KTPOTUTHIECKON 5 https://lesson.academy-
JMCCOTIMAIIAN content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 3.2. Peakiiuu HOHHOT0 0OMEHa 4 content.myschool.edu.ru/04/09
. https://lesson.academy-
Tema 3.3. Tunposus coneit 4 content.myschool.edu.ru/04/09
Tema 3.4. KucioTHOCTb CpeJibl. 5 https://lesson.academy-
Wupukaropsl. pH pactBopoB content.myschool.edu.ru/04/09
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https://lesson.academy-

Tema 3.5. Kauectaenibic peakiun 4 content.myschool.edu.ru/04/09
Tema 3.6. OxucaUTEIBHO- 4 https://lesson.academy-
BOCCTAaHOBHTEJIbHBIC PEAKIINU content.myschool.edu.ru/04/09
Tema 3.7. 'annBaHWYECKHE DIIEMEHTHI U 4 https://lesson.academy-
AKKyMYJISITOPBL. DJIEKTPOJIU3 content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 3.8. Tepmoximis 2 content.myschool.edu.ru/04/09
Tema 3.9. CKOpOCTh XUMUYECKUX PEAKIINil 3 https://lesson.academy-
content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 3.10. XuMuueckoe paBHOBECHE 3 content.myschool.edu.ru/04/09
Tema 3.11. Knaccudukarms XuMUIECKUX ) https://lesson.academy-
peakiuii content.myschool.edu.ru/04/09
Pa3nen 4. Hemerasisl 50
Tema 4.1. I'ajtoreHsl ¥ UX COSTUHEHUS 8 https://lesson.academy-
content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.2. Cepa 1t ee coenntieris 8 content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.3. A30T U €ro COeIUHEHHUS 12 content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.4. Docop  ero coeanrerms 8 content.myschool.edu.ru/04/09
Tema 4.5. Yriepon u ero coeMHeHus 6 hitps://lesson.acadermy-
content.myschool.edu.ru/04/09
Tema 4.6. KpeMHUl 1 €ro cCoOeTMHEHUS 4 https://lesson.academy-
content.myschool.edu.ru/04/09
. https://lesson.academy-
Tema 4.7. Obobwerue caoficrs 4 content.myschool.edu.ru/04/09
Pasznen 5. Meraibl 44
Tema 5.1. OOwume cBOMCTBA METAJIOB. 5 https://lesson.academy-
CraBbl content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 5.2. [lenotmsie MeTanEl 6 content.myschool.edu.ru/04/09
Tema 5.3. MeTtayuibl BTOPO# FPYIIIIBI. 6 https://lesson.academy-
JKéctkocTh BOBI content.myschool.edu.ru/04/09
. https://lesson.academy-
Tema 5.4. Amomnmit 6 content.myschool.edu.ru/04/09
Tema 5.5. IlepexoaHbie MeTaIbl 20 https://lesson.academy-
content.myschool.edu.ru/04/09
Pa3znen 6. O6001meHue cBeieHUIt 00 10 https://lesson.academy-
3JIeMEHTAX U HeOPraHMYeCcKuX BellecTBaxX content.myschool.edu.ru/04/09
Paznen 7. HauanbHbIe cBeeHHA 00 10 https://lesson.academy-

OPraHUu4YeCKHuX COCIMHCHUAX

content.myschool.edu.ru/04/09
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Pazjnen 8. Xumus n 3ammra okpy:kawiei

https://lesson.academy-

.b 8
TR [EEDTECTUC U T ERTe content.myschool.edu.ru/04/09
C BelleCTrBaMu
HUTOIo 204
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