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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KjaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH N3ydeHUsl MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib UrpatoT (GOpMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPABOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHOHAYYHOU IPaMOTHOCTH 00YyYarOmMnXCs;



CIIOCOOCTBYET (hopMHUPOBAHHTO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHOHAYYHbIM 3HAHUSIM, K IMPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
IKOJIOTUYECKOE 00pa3oBaHue 00yUYaOLTUXCA.

JlanHble HampaBiieHUS B OOYYEHMM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuro. CoJepKaHHUe CKIIabIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHNH K HaydHbIM METOJaM I[IO3HAHUSA TMPU HM3YUYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOMMXCA TIyMAaHUCTUYECKUX OTHOILCHHUIH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIMM K OOYYEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BelecTB. [loHsTHE O MeTOoAax MO3HAHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie 1 CIOXKHBIE BEMeCTBA. ATOMHO-MOJICKYJIIPHOE YICHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHoOcHUTeNbHAass aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJIsIpHas Macca. MaccoBasi J0Jsi XUMHUYECKOTO AJIEMEHTA B
COCIMHCHUM.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakius U €€ MPU3HAKU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XWMHUYCCKHE ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalieHus: ¢ Jab0opaTOPHBIM OOOPYAOBAHUEM, UZVUYEHUE U ONUCAHUE
Quzuueckux ceolcme 00paA3yO8 HEOPeaAHUYECKUX eewecms, HabIooeHue
Gusuueckux (nnasnreHue 6ocka, masHue 1vb0d, PACMUPAHUE CAXapa 8 CMmYNKe,
Kuneuue u KOHOEHCayus 600bl) U XUMUYECKUX (20peHue ceedu, NpOoKaIuGaHue
MeOHOU NPOBONOKU, 83aUMOOelicmaue Meld ¢ KUCIOMOl) s6/leHUll, Habao0eHue u
Oonucanue NpU3HAKO8 NPOMEKAHUS XUMUYECKUX peaxkyull (pasiodicenue caxapa,
83auMoO0elicmeue CepHol KUCI0mMbl C XJIOPpUOOM 6apus, pasilodicenue 2UOPoKcuod
meou (1) npu nacpesanuu, szaumoodeticmeue xncenesza ¢ pacmeopom conu meou (1),
U3Y4YeHHUE CIOCOOOB pa3JeICHHs] CMECE: C MOMOIIbI0 MarHuTa, (uIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
CONM, HaONIOJCHWE W  ONHCAaHWE  PEe3ylbTaTOB  IPOBEICHHS  OIIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHUE MOJeNed MOJICKYII
(IIapocTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHuwe kuciopoaa B TpHpoAe, (U3UYECKHE M XUMHUYCCKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIa0OpaTOpuu H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa okcugoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHusl TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BAaHHUE BHUIEOMATEpPHAJIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanyeckoint cucreme /. 1. Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYIIECTBJISIETCSl 4Yepe3 HCIOJIb30BaHME KaK OOIMMX €CTeCTBEHHOHAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO1mue ecTeCTBEHHOHAYYHBIE MOHSATHS: Hay4dHbIN (DaKT, TUIIOTE3a, TEOpPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIIbHO--BOCCTAHOBUTENBHBIX  PEAKIMNA C HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIEKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTtepuctuka TranoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pu3amyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKMEe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMEHEeHHe. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoO0peHnil. XuMHUYECKO€E 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyroopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3y4YEHUE XUMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTaUIbl U NX COEIUHEHUS).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBl HaTtpusi W KanudA. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHEe CBOMCTBA aFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI M cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
HCIIOJI30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoipb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PaCTBOPUMOCTh, KpUCTAIIMYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpATbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OMBITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUS

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIMOHHON M YUTATENbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U  HCCIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3yUYEHUIO Mpodeccuii U TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHWE K MPHUPOAE KaK HCTOYHHKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHHUS TJ00AJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MpPeaMETOB (HOPMHUPOBATH MPEACTABICHHE O ILEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSATHUSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXJaeHus (MHIYKTHUBHbBIC, JCTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTaT, PopMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM MPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3aMpOChl NMPHU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO SKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPoOJEM Ha OCHOBE yuéra OOLIMX HWHTEPECOB U COTJIAaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeHUCcTBUM, crnenupuyYecKkre s NpeAMeTHON oOnactu  «XuMus», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAccoBas JOJis BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPhIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeeieHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CHUCTEeMAaTU3aIMIO, KiIacCU(PUKAIIHUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeoBaTh  NpaBWJIaM  MOJIb30BAaHUA  XHUMHYECKOM  TMOCyIoN
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEINEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHE, OOpaTuMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbI, CKOPOCTh XHUMHYECKOW peakuuu, MpEeAeiabHO OMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PGEKTy, MO0 U3MEHEHHUIO CTETIEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTH3aIlui0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, EeCTECTBEHHOHAYYHBIE METOMBI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE ITJNTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 1 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJioBeKa

12 BemiectBa u xummueckue 15 1 bubmnoreka IIOK

' peaknuu https://m.edsoo.ru/7f41837c

Wroro no pazneny 21

Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoz. [lonsitue 6 1 bubmuoreka [JOK

' 00 okcumax https://m.edso0o.ru/7f41837c
99 Bonopoa.Ilonsarue o 8 1 bubnmnorexka HOK

' KHUCJIOTAaX U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBAHHUAX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 1 bubmorexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [JOK
3.1 XMMUUECKUX 37eMeHTOB /1. 11 ! https:/m.edso0.ru/7f41837¢
MenaeneeBa. CtpoeHue
aToMa
XUMHYeCcKas CBA3b. Bu6 LIOK
noIMoTeEKa
3.2 Oxucanensio- 10 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINH
bubnnoreka IIOK
Hroro no pasneiy 17 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakTunyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0m1as XxapakKTepUCTUKa XUMHUUECKUX 4 1 bubnnoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHnToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHEL L-ep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubnmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.4 snemenToB IVA-rpymnnel. Yriepon u 8 1 2 bubmmorexa TIOK
' ) PR P https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHECHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
31 Obmpae croficTBa MeTaNIOB 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.eds00.ru/7f412636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B A MaTepUAIbl B )KU3HU YEJIOBEKA 6 bubmorexa LOK
' cliectsa P . https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpeamer xumun. Ponbe XuMHUUM B )KU3HU
1 YeJIoBeKa Tena u BeIllECTBA 1 bubmmorexa [JOK
' - ' https://m.edsoo.ru/ff0d210c
HUncmpyxkmaosie no Th u OT.
2 [TonsiTve 0 MeTO/IaX O3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
3 CrapToBasi JTMarHOCTHKA. 1 1
[IpakTnueckass padora Ne 1 «IIpaBuna
a00TBl B JIA0OOPATOPUU H TPUEMBI
4 26 aleHUst cp ’ 1260 aT(I: HBIM 1 bubmorexa HOK
pati patTop https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Hucmpykmasgic no
TFh.
Uucteie BemectBa U cMmecu. CriocoObl
paszaenenus cMecen
5 X.D.: usyueHue cnocob6os pazoeneHus 1 bubnnorexka [JOK
cmecel. €  NOMOWDbIO  MAZHUMA, https://m.edsoo.ru/ff0d26ca
Quromposanue, evinapusaHue,
oucmunayust, xpomamozpagus
IIpaxTrueckas pabota Ne 2
6 «Paznenenue cmecelr (Ha mpuMepe 1 bubnuorexa [JOK

OUYUCTKH IIOBAPEHHOMN COJIN)».
Hnempyxkmaosic no Th.

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK

! ATOMEL H MOIICKY TEL https://m.edsoo.ru/ff0d2a6c

3 XUMHYECKHE 3JIEMEHTBHI. 3HaKu bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

9 [IpocTeie U Cl10KHbBIE BEIIECTBA. bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

10 ATOMHO-MOJIEKYJIIPHOE yUEHUE. bubmmorexa LOK

https://m.edso0.ru/ff0d2d50
3aKOH TMOCTOSHCTBA COCTaBa BELIECTB.
Xumuyeckas (¢Qopmyna. BaneHTHOCTBH
11 aTOMOB XI/IMI/I‘IS)CKI;/IXYSJICMGHTOB Bubmiorexa LIOK
_ https://m.edsoo.ru/ff0d2eae
X.D.: co3z0anue moldeneii  MOneKyn
(wapocmepoicresnix).

12 OTHOCHUTENbHAS aToOMHasi ~ Macca. bubnunorexa [JOK
OTHOcHTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBas JIOJIs XUMHYECKOTO bu6mmoreka [IOK

13
3JIEMEHTA B COEUHEHUHN https://m.edsoo.ru/ff0d350c

14 Komuuectro BEIICCTBA. Moub. bu6mmoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
Ou3nyeckue U XUMHYECKHUE SIBICHHUS.

XuMHUUecKas peaKifus.
X.O.: uzyuenue u onucanue ghuzuieckux
ceoticmé  0bpazyos  Heop2aHU4ecKUx
15 sewjecms, HabaOOeHue  OU3UYEeCKUX bubnmnoreka [JOK

(nnaenenue  8ocka, mMasHue  abod,
pacmuparue caxapa 8 cmynke, KuneHue
U KOHOeHcayusi 800bl) HAOIOEeHUE
XUMUYECKUX (copenue ceeyl,
NpOKANUBanue  MeOHOU  NpPOBOJIOKU,

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

gzaumooelicmeue Mmena ¢ KUCI0Mol)
A6NEHU.

[lpusHaku ¥ YCJIOBUS MPOTCKAHHS
XMMHYECKUX PEaKIUi

XD.:  mnabmooenue u  onucanue
NPU3BHAKO8 NPOMEKAHUSL XUMUYECKUX

peaxyuii (pasnooicerue caxapa, bubnuorexa [JOK
16 . .
83aUMOOeUCMBUE CEPHOU KUCIOMbL C https://m.edsoo.ru/ff0d3al6
X10pUOOM bapus, pasnodicenue
euopoxcuoa meou (11) npu naepesanuu,
gzaumooeticmaue dcenezd ¢ pacmeopom
conu meou (1)
3aKOH COXpAHEHUS MAacChl BEIIECTB.
XUMUYecKre ypaBHEHHUSI
17 XO.: HabawoeHue U ONuUcaHue bubmuorexa [JOK
Pe3yIbmamos  npoeeoeHus.  Onvlmd, https://m.edso0.ru/ff0d3b88
ULTIOCMPUPYIOWe20 3aKOH COXPAHEHUs.
Maccol
BeruncneHuss  KOJIMYECTBA,  MacCChI
18 BEIECTBA M0 YPAaBHEHUSM XUMHUYECKUX bubmorexa HOK
Ba 1o yp https://m.eds00.ru/ff0d5708
peakuui
Knaccudukanus XUMAYECKUX PEAKITHI
19 (coe I/IHq;HI/ISI aSJ'II()))KeHI/Iﬂ bubmmorexa LIOK
& ’ p ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JlomoHOCOB —  Yy4YEHBIN-
20 SHIUKJIOTIETUCT O6o0mmenue u bubmmorexa LIOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHs 3HAHHUHA
21 KonrponsHast pabora Nel mo Teme bubnuoreka [IOK

«BemecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecy razoB. CocraB

22 Bo3ayxa. Kwuciopong — »dsieMeHT u buGnnorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
OU3NYECKUE U XUMHUYECKHE CBOWCTBA
Kuciopona  (peakuuMd — OKHMCIICHUS,
ropenue). [lonarue 06 okcumax
X.D.: Habmooenue 83auUMOOelCm8Us.
23 gewecms ¢ KUCIOPOOOM U YCIO08US bubmmorexa LOK
https://m.edsoo.ru/ff0d4614
B03HUKHOBEHUS u npexkpaujeHus
2opeHus (nooicapa), 03HAKOMIeHUe C
obpazyamu OKCUOO8 U ONUCAHUE UX
ceoticme
CrocoObl  TONy4yeHHUs KHUCIOpPOJa B
nabopatopu U MPOMBIIUIEHHOCTH.
24 IIpumenenue kucaoponaa bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
XO.: KauecmeeHHoe onpeoenenue
COOEPIHCAHUST KUCTIOPOOA 8 B030YXe
Temnosoit spdexT XUMHYECKON
o5 peakuuu, HIOHSITHE 0 bubnuoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
TomnmuBo (HedTh, Yroiab W MeTaH).
26 3arp;13HeH1/fe ?;owyxy;, CHOCO0BI er)o bubnmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALIECHUS
[Ipaktrueckass padora Ne 3 mo Teme
97 «ITonydenne u cobupaHue KUCIOPOJa, bubnuorexa [JOK
HW3YyYEHHUE €0 CBOUCTBY. MHcmpykmagic https://m.edsoo.ru/ff0d4ae2
no Th.
28 Bogopon — omemMeHT U mpocrtoe bubnnoreka [HOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

BelecTBO. Haxoxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0

dusnueckre U XUMHYECKHE CBOICTBA
Bojopoaa. [Ipumenenne Boiopoaa

29 X.O.:  e3aumooeiicmsue 8000poda c bubmmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
okcuoom  meou (1) (8ozmoorcho
UCNOIL30BAHUE BUOCOMAMEPUANOB)
bubmuoreka [JOK
30 Homsmie o KkienoTax i conix https://m.eds0o.ru/ff0d50d2
31 CnocoObpl  TOJIy4eHHS  BOJIOpOJa B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTnueckass pabora Ne 4 mo Teme
39 «[lonydyenne u cobupanue BOAOPOIA, bubmuorexa [JOK
M3y4YEHUE €ro CBOUCTBY». MHcmpykmasic https://m.edsoo.ru/ff0d4f42
no Th.
Monspublii  00b€M  ra3oB.  3aKoH
33 ABorazpo bubnuoreka [IOK
X.O.: Habnoodenue obpazyos eewjecmas https://m.edsoo.ru/ff0d542e
Koauvyecmeom 1 monw
Beruucnenuss  00béMa,  KOJIMYECTBa
34 BEILIECTBA Tra3a MO €ro H3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruucnenuss 00bEMOB  ra3oB 1O
35 YPaBHCHHIO PEAKITMHM Ha OCHOBE 3aKOHA bubmorexa HOK
N . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
dOu3ndecKkue M XMMHYSCKHE CBOMCTBA
BOJIBI
36 X.O.:  e3aumoleiicmsue  800vl  C bubmorexa HOK

Memannamu (Hampuem U Kaibyuem)
(603M02HCHO UCNONb306aHUE

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

8UOeoMamepuanos)

37

CoctaB  ocHoBanuil. Ilonstue 00
WHIUKATOpaxX

X.D.: Habnooenue usmenenuss OKpacKu
UHOUKAOPO8 6 pacmeopax wenoyell,
usydenue 83auUMOOelcmeusi peaKyuti
Heumpau3ayuu, noxyyeHue
HEPacmeopuMblX OCHOBAHULL

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59e2

38

Bopna kak pactBopuresnb. HacblleHHbIE
Y HEHACBIIIEHHBIE pacTBOPLI. MaccoBas
JI0JIS BEILIECTBA B pacTBOPE

X.D.: uccneoosanue ocobennocmetl
PAcmeopenuss eewecms C pasiudHou
PAcmeopumocmuio

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5b40

39

[IpakTnueckast pabora Ne 5 mo Teme
«Ipurorosienne pacTBOpOB c
ONPEAEIEHHON MacCcOBOM Josen
pacTBOPEHHOTO BELIECTBAY.
Hncempyxkmaosic no Th.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

40

Kontponbaast pabora Ne2 mno Teme
«Kucnopoa. Bonopoa. Boga»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

41

Okcuapl:  coctaB, KjiaccUUKaIus,
HOMEHKJIaTypa

XO.: uccnedosanue 00pasyos
HeOp2aHu4yecKux Geujecme paziuyHbIx
KAACCO8

bubnmoreka [JOK
https://m.edsoo.ru/ff0d664e

42

[TonyyeHue W XUMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEpHBIX
OKCHJIOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

43

44

OcHoBaHusl: cocTaB, Kiaccudukams,
HOMEHKJIaTypa

X.09.: HCCIIEqOBaHUE 00pasioB
HEOPraHUYECKHX BEIIECTB Pa3IUMYHBIX
KJ1aCCOB

[TonyyeHue M XUMHYECKHE CBOMCTBA
OCHOBaHMI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

45

Kucnotsr:  cocraB, kiaccuduxamnus,
HOMEHKJIaTypa

XO.: uccnedosanue 0bpazyos
HeOpeaHu4ecKux 6eujecms pa3iuyHbIx
K1ACCo8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

46

47

[TonyyeHue W XUMHYECKHE CBOMCTBA
KHCIIOT

X.D.: nHabatodenue usmeHeHus OKpacku
UHOUKAMOPO8 8 PACMBOPAX KUCIOM U
wenouetl, U3yYeHUe B3AUMOOEUCMBUsL
oxcuda meou (11) ¢ pacmeopom cepHotl
KUCIOmMbL,  KUCIOM ¢ MemailaMu,
peakyutl  Helumpaiu3ayuu, NoJAy4eHue
HEepPAacmeopumMblX OCHOBAHULL

Comu  (cpemHue):  HOMEHKIATYpa,
CIOCOOBl  TOJYYEHHUS, XHUMHYECKHE
CBOMCTBA

XO.: ucciredosanue 0bpasyos
HeOp2aHu4yecKux Geujecme paziuyHbIx
KIACCO8, 8blMeCHeHUe 00H020 Memaid
Opyaum u3 pacmeopa coiu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edso0.ru/00ad9474

48

[Ipaktuyeckass pabora Ne 6. Pemenue

bubmuoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

AKCIEPUMEHTANIbHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIAaCChI HEOPraHUYeCKUX
coeguHenuiy. Mucmpykmadsic no Th.

https://m.edsoo.ru/00ad9b7c

49 ['enernueckas CBA3b MEXIy KiacCcaMu bubnunoreka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
50 O06o001IeHre U CUCTEeMaTH3allisl 3HAHHUIA
- . https://m.edsoo.ru/00ad9ch2
Kontponbaast pabora Ne3 mo Teme
51 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[lepBbie  MONBITKH  KiIacCU(DUKAIIUN
XHMHYECKHUX 3JIeMeHTOB. [loHsTHE O
52 rpyImnax CXOIHBIX JICMCHTOB bubmorexa LHOK
Py g https://m.edsoo.ru/00ad9ffa
X.O.: u3yueHue ob6pazyos eewjecms
Memanios u Hememanios
[Tepuoanueckuit 3aKOH 51
53 [lepuonuueckas cucTeMa XHUMHUYECKHX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB /1. . Meneneena
54 [lepuopapl, TpyImnsl, TOATPYIIILI bubmorexa [JOK
PHOZEL, TPYIHEL, HOATPY https://m.edso0.ru/00ada52¢c
55 Crpoenne aromoB. CocTaB aTOMHBIX bubnnorexka [JOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue SIEKTPOHHBIX  00O0JIOYEK
56 aTOMOB DdJIeMeHTOB llepuomndeckon bubmmorexa LOK
p https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XAMHYECKOTO
bu6mmoreka [JOK
57 3JICMEHTa II0 €ro IIOJIOKCHHUIO B

[lepuonuueckoit  cucreme JI. W

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

Menpeneena

3nauenue I[lepuoguueckoro 3akoHa aJist
pa3Butus Hayku u npaktuku. . H.

bu6mmoreka [IOK

58
MenpeneeB — y4d€HbI, NENaror Hu https://m.edsoo.ru/00ada96e
rpa)xIaHuH
59 DIIEKTPOOTPHULIATEIHLHOCTh aTOMOB bubnnoreka [HOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
60 HNonnas xumudeckas CBsI3b
https://m.edsoo.ru/00adac34
61 KoBasienTHass mnonsipHas XuMHYECKas bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
62 Bcepoccuiickas mpoBepouHas paboTa
63 KoBanentHas HemossipHasi XuMU4ecKast bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
64 CreneHb OKUCIEHUS
https://m.edsoo.ru/00adae28
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
peaxiuu. Oxucnurenu u
BOCCTaHOBUTENH
X.O.:  e3aumoodeticmsue  2UOpOKCUOA
65 YuHKka ¢ pacmeopamu - KUciom - u bubnmnoreka [JOK
wenouetl, npogederue ONnvimoe, https://m.edso0.ru/00adb076
UTLIFIOCIMPUDYIOUUX npumepul
OKUCTTUMENIbHO-60CCMAHOBUMENTLHBIX
peaxyuii (copenue, peaxyuu
Pa3N0ACceHUst, COeOUHeHUsL).
PesepBHbiii  ypok. OO0oOuieHne u bubnuoreka [IOK
66 .
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb076
67 PesepBHbIii  ypok. OO0o0OmeHne wu bubnmoreka [JOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

cUCTeEMAaTH3alUsd 3HAHUN

https://m.edsoo.ru/00adb486

68

OBII[EE

[TIpomexxyTouHas
KonrponsHas pabora

aTrrecranus.

KOJIMYECTBO YACOB 11O
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2

9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuuyeckue
n/n Bcero u3ydyeHust  o0pasoBaTesIbHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanueckuii 3aKOH.
[Tepuoanueckas cucrema
1 XUMHYEeCKUX  anmemeHToB . U 1 bubmmorexa [JOK
’ ' https://m.edsoo.ru/00adb59e
MeunneneeBa. Hucmpykmasiwe no Th u
OT.
3aKOHOMEPHOCTH B HM3MEHEHHH
2 CBOMCTB  XHMHUYECKUX DIEMEHTOB 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus u  HOMEHKIaTypa 1 bubnnorexka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bujgpl XUMHMYECKOM CBSI3M M THIIBI
KPUCTAJUTMYECKUX PEIIETOK
X.O.: o3nakomnenue c¢ Mmoodenamu
4 KPUCMATIUYECKUX pewémox 1 bubnnorexka [JOK
Heop2aHu4ecKux sewecms - https://m.edsoo.ru/00adbac6
Memanios u Hememainios (epaguma u
anmasa), CTLOJCHBIX seujecms
(xnopuda nampus)
KontponbHast pabora Nel mo Teme
5 «IToBTOpenue u yrimyOieHue 3HaAHUNA 1 1
OCHOBHBIX Pa3IeNioB Kypca 8 Kiacca
6 Knaccudukamms XUMUYECKHUX 1 bubnnoreka [HJOK
peakuil o pa3InyHbIM IIpU3HAKAM https://m.edso0.ru/00adbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[lonsATHE O CKOpPOCTHM XUMHUYECKOH
peakuuu. IloHATHE O TOMOIE€HHBIX U
TeTEPOre€HHBIX PEAKIMIX

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

10

[IoHsATHE O XMMHYECKOM PABHOBECHUMU.
@aKkTopsl, BIUAIOIIAE HAa CKOPOCTH
XUMHUYECKON PEAKLUUU U IIOJIOKEHUE
XMMHUYECKOTO PaBHOBECUS

X.D.: uccneoosanue 3agucumocmu
CKOpOCMU XUMUYECKOU peakyuu om
8030elicmeus pasiudnslx akmopos

OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE
peaku

XO.: nposedeHue OnbIMos,
UTLTFIOCIMPUPYIOUUX npumepbl
OKUCTIUMENIbHO-60CCHAHOBUMEIbHBLX
pearyuii (copenue, peaxyuu
PAa3N0AHCEHUs, COeOUHEHUs])

Teopus AJIEKTPOJIUTUYECKON
qucconmanuu. CHIIBHBIE W clla0ble
ANEKTPOJIUTHI

XD.: uccneoosanue
INEKMPONPOBOOHOCIU  PACMBOPO8
sewecms, npoyecca  OUCCoyUAyUU
Kuciom, wenoveti u coneu
(603MOJCHO  UCNONBL30BAHUE — BUOEO
mamepuanos)

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmuorexa [JOK
https://m.edso0.ru/00adcd68

11

HoHHbIe ypaBHEHHUSI peakui
XD.: nposeoeHue ONbIMOS,
UTLTIOCIMPUPYIOUUX NpU3HAaKu

bu6mmoreka [IOK
https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

NpomeKaHus  peaxkyuti  UOHHOZ0
obmeHna (obpazosanue  ocaodka,
sbloeieHIe 2a3a, 00pazosanue 600bl)

XUMHUYECKUE CBOMCTBA KHCJIOT WU

12 OCHOBAaHUII B CBETE IIPEICTABICHUN buGnnorexa LIOK
Up https://m.eds00.ru/00add5d8
00 IIEKTPOIUTUIECKON AUCCOIUAIIH
XHUMHAYECKHUE CBOWCTBA COJIEH B CBETE
IIpe/ICTaBICHUN 00
ANEKTPOIUTUICCKOM TUCCOITUAITIT
13 XO.: acnosuasanue bubmmorexa [TOK
U p https://m.edsoo.ru/00add8h2
HeopeanuyecKux eewecma c
NOMOWbIO KAYECMBEHHbIX PeaKyuil Ha
UOHDBL
14 ITonsaTue o ruapoIN3€E CONEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O6oOmmenne W cCUCTeMaTH3AIMs bubnuotexa [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpakTnueckass  pabora  Ne 1.
16 «Penrenue YKCIEPUMEHTAITBHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3agau». Mucmpykmaowe no Th.
KonrponbHast pabora Ne2 mo Teme
17 «DNEKTPOIUTUYUECKAS JTUCCOLIAALINS bubmnorexa [IOK
p ' https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OOmast XapakTEpUCTHUKA TaJIOTEHOB.
18 XI/IMI/I‘ICCKI/II)C CB(I:ﬁCTBa Ha MOpHUMeEpeE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopoa. ConsiHas KHCIIOTa,
. bu6mmoreka [IOK
19 XUMUYECKHE CBOWCTBA, IOIYYCHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

X.D.: usyuenue ceolcme CONAHOU
KUCTIOMbL, NPOBEOeHUE KAUeCMBEHHbIX
peakyuti  Ha  XA0PUO-UOHbI U
HabawoeHue NPU3HAKOB ux
NPOMeKaHUsi, ONbIMbl, OMPAANCAIOUUE
Quszuueckue u xumuyeckue ce0lCmed
2ano2eHo8 U UX  COeOUHeHutl
(603M02HCHO UCNONb306aHUE
8UOEOMaAMepuanos), 03HaKOMIeHUe ¢
00pazyamu X1opuoos (2aioceHudos)

[IpakTnueckast padora Ne 2 no teme
«IlonydyeHne  COJNSHOM  KHUCIOTHI,

bubmuorexa [JOK

20
H3y4YCHHUE eé CBOWCTB. https://m.edsoo.ru/00ade348
HUnempykmaosic no Th.
Brruncnenus o ypaBHEHUSAM
21 XUMUYECKUX PEaKIUi, eClIu OJUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OOmiass XapakTepUCTHKA DJIEMEHTOB bubnuoteka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnoTponHbIe MOAU(PUKALMKA CEPHI.
Haxoxnaenue cepsl U €€ coequHEHUI
B Ipupoje. XUMHUYECKHE CBOWCTBA
23 cepil bu6mmorexa [IOK
P https://m.edsoo.ru/00ade64a
X.D.: o3umaxkomnenue c obpasyamu
cepbl U e€ coOeOUHEeHUAMU (803MOHNCHO
UCNONIb308AHUE BUOCOMAMEPUATLOB)
CepoBoaopog, CTPOEHHUE, bubmuotexa [JOK
24 .
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
25 Oxkcuapl  cepbl. CepHas KHCIIOTA, bubmuorexa [JOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

¢u3nyeckre 1 XUMHUYECKHE CBOWCTBA,

MIPUMEHEHUE

X0O.: HaobarwoeHue npoyecca
obyenueanus caxapa noo oeticmeuem
KOHYEHMPUPOBAHHOU cepHou

KUCTIOMbL,  U3YYEHUe  XUMUYECKUX
ceolicmé  pazOaeneHHOU  CepHOuU
KUCZIOMbl, NpogedeHuUe KauecmeeHHO
peakyuu  Ha  cyibam-uon U
HaO0oenue npusHaxa eé
npOMeKaHus.

https://m.edsoo.ru/00adea28

XHWMHMYECKUE PpEaKIuy, JIeXKallue B
OCHOBE IIPOMBIIICHHOTO crocoda

26 MTOJTyYEHUS CepHOU KHUCJIOTBI. bubnnorexka [JOK
XHUMHUUECKOE 3arpsAA3HEHUE https://m.edsoo.ru/00adec8a
OKpPYKAIOIIEH Cpelbl COEAMHEHUSIMHU
cepsl

97 Brruncienue MaccoBOM JOJIM BBIXOJIA bu6mmoreka [IOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OOmiast xapakTepUCTHKa 3JIEMEHTOB
VA-rpynmnsl. A30T, pacpOoCTpaHEeHHe
B MIPUPOJIE, ¢buznueckue 51
XUMHYECKHE CBOMCTBA

28 X.O.: o3naxomnenue ¢ Qusuyeckumu bubnuorexa [JOK

ceolicmeamu  azoma u eeo
COeOUuHeHUll (603MOHCHO
UCNONb306aAHUE  BUOCOMAMEPUAIOSB),
obpazyamu azomuvlx u Goc@opHvlx
y00OpeHull, noayuenue, coouparue

https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

29

30

AvMuak, ero  ¢usmueckue U
XMMHUYECKHUE CBOMCTBA, MOJIyUYECHUE U
MIPUMEHEHUE

X.O.: npoeedeHue KauecmeeHHbIX
peaxkyuil Ha UOH AMMOHUSA U U3YYeHUe
NPU3HAKOB UX NPOMEKAHUSL
[IpakTnueckas padora Ne 3 mo teme
«[lonydyenne aMMuaka, U3y4eHHe €ro
CBOUCTB». Mncmpyxkmasic no Th.

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

31

32

33

A3oTHas kuciora, e€ (Qu3nMUecKue u
XHMHYCCKHE CBOMCTBA

XO.: gzaumooeticmeue
KOHYEHMPUPOBAHHOU a3omuou
KUCIOMbL ¢ MeOblo  (803MONCHO
UCNONIb308AHUE BUOCOMAMEPUANOB)

Hcnonp3oBaHne HUTPATOB W COJEH
aMMOHHS B KaueCTBE MHHEPAIbHBIX
y1oOpeHui. XuMHUECKOe
3arpsi3HEHUE  OKPYXAlomied Cpemsl
COCTMHEHUSIMH a30Ta

X.D.: o3Haxkomnenue ¢  obpazyamu
A30MHBIX YOOOPEeHUll

®octhop. Oxcun docdhopa (V) u
dbochopHas kucnora, QuU3NYECKUe U
XUMHYECKHE CBOICTBA, MOJIyYCHUE
X.D.: o3Haxkomnenue ¢ Qusuyeckumu
ceolicmeamu gdocpopa u eco
COeOUHeHUll (803MOXHCHO
UCNONIb308AHUE BUOCOMAMEPUATLOB)

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edso0.ru/00adf68a



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

35

36

Hcnonb3oBanue ¢docharos B
KayecTBE MUHEPAIBHBIX yIO0OPECHUH.
3arpsi3HEHUE  NPUPOAHOM  Cpebl
dbocharamu

X.D.: nposedeHue KauecmeeHHOU
peaxyuu Ha @ocgam-uoHn,
HabO0oeHue npusHaxa eé
npomeKanus, O3HAKOMIEHUe c
obpasyamu hocghopHuix yOobpeHuil
Yrnepon, pacrpocTpaHeHue B
npupoe, GU3HIECKUE U XUMUICCKHEC
CBOMCTBA

XO.: usyuenue Mooeret
KPUCMANIUYEeCKUX peuémox aimasd,
epaguma, ¢hynnepena, o3HakomieHue
c npoyeccom aocopoyuu
PAcmeopEénHbIX sewecms
AKMUBUPOBAHHBIM yeném u
YCmMpOUCmMeEoM npomueo2asza

Oxcunpl yriaepoja, ux (GpU3MUECKUe U
XUMHUYECKHE CBOICTBA.
DKOJI0rn4ecKue pooIeMbl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

37

VYTroapHas KUCIIOTa U €€ CONTH

X0.: npogedeHue KayecmeeHHbIX
peakyuii Ha Kapbowam UOH U
u3yueHue Npu3HaKos ux NpomeKauus,
nonyuenue, cobupanue,
pacnosxasanue U u3zyyeHue ceoucme

bu6mmorexa [IOK
https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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42

43

[IpakTrueckas padora Ne 4 mo teme
"[loniyueHne  yriaekuciaoro — rasa.
KavectBenHast peakuus Ha KapOOHAT-
uon". Uncmpyxmaosic no Th.

[lepBoHnayanbHbIE TIOHSTHS 00
OpraHMYECKUX BEIIeCTBaX Kak o
COEIMHEHUSX yIiIepo/ia

Kpemuuii u ero coeguHeHus

X.D.: npogedenue KauecmMBEHHbIX
peakyuii Ha KapOoHam u CUIUKAM-
UOHbI U U3VUEHUe NPUSHAKO8 UX

npomeKanus, O3HAKOMIeHUe c
npooykyuet CUTUKAMHOU
NPOMBIULIEHHOCU

ITpakTruyeckas padota Ne 5. Pemenue
9KCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Baxneimme HeMeTAUIBI M UX
coenuHenus». Uucmpykmaogic no Th.

KontponbHast pabora Ne3 mo Teme
«BaxHeimme HeMeTalulbl U UX
COCIMHEHHUS.

061_[1215[ XapPaKTCPUCTHUKA XUMHYCCKUX

9JICMCHTOB — MCETAJlJIOB.
Merannuueckas CBA3b n
METALIMYCCKas KpUCTAJNINYCCKad

pemérka. dusmyeckne  CBOWCTBA
METaJJIOB
X.D.: osnakomnenue ¢ obpazyamu

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edso0.ru/00ae0el8

bubmuorexa [JOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

memainnoe u Ccnjaeoe, ux
c])u3ultec1<wwu ceolicmeamu

XUMHUYECKUE CBOICTBA METAJUIOB.

44 DIEKTPOXUMUUECKUI ST bubmmorexa [IOK
poxHM P https://m.eds00.ru/00ae1156
HaMpPsDKCHUN METAIJIOB
OO6mmue CIIOCOOBI MOJTYYCHUS
MeTaanoB. CrutaBel. BerunciieHus 1o
45 aBHEHUSIM XHMHUYECKHUX PeaKIui bubmmorexa [IOK
yp peaiiu, https://m.edso00.ru/00ae1156
€CIIM OJMH W3 PEArcHTOB COJCPIKHT
MIPUMECH
[ToHsATHE O KOPPO3UM METAJIOB
46 XO.: usyuenue pe3yibmamos bubmuorexa [JOK
KOppo3uu  Memaiiog  (803MONCHO https://m.edso00.ru/00ae1278
UCNONIb308AHUE BUOCOMAMEPUATLOB)
bu6mmoreka [JOK
47 €JIOYHBIE METAIbI
m https://m.edsoo.ru/00ae14b2
48 Okcuabl U TUOPOKCUIBI HATpUS U bubnmnorexa [JOK
Kaus https://m.edsoo.ru/00ae14b2
[llenoyHo3emMenbHbIE  METAIIBI  —
KaJILIIUA ¥ MarHui
49 X0D.: uzyyenue NPUSHAKOB bubmorexa HOK
T Y P . https://m.edso00.ru/00ae15e8
NPOMEKanUsi Ka4eCmeeHHbIX peaKyuti
HA UOHBL: MA2HUS, KATbYUS
Baxkueiinime coefuHEHNUSA KLU
X.9.: HU3y4YCHUE 0COOEHHOCTEMH
50 B3aUMOJECHCTBUSA OKCHIA KaJIbIIASI W bubmiorexa LOK
. https://m.edsoo.ru/00ae15e8
HaTpuss C  BOJOM  (BO3MOJXKHO
HCIIOIb30BaHNUE BHICOMATEPHAIIOB),
51 O0o0menne ®  CHUCTEMATH3AIUS



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

3HAHUHI

JKécTkOCTP BOIBI M CHOCOOBI €€

59 YCTpaHEHUS bu6mmoreka [IOK
XO.: uccnedosamue ceoticme https://m.edso00.ru/00ae1886
HCECMKOU 800D
[IpakTrueckas padora Ne 6 mo teme
53 "XécrkocTh BOIBI M METOOBI €€ Bubmaorexa ITOK
| https://m.edsoo.ru/00aelae8
yctpanenus". Mnempykmaoic no Th.
AnroMUHUI
54 XO.: usydeuue NPU3HAKO8 bubnnorexa [HOK
NPOMEKAHUST KAYeCMBEeHHbIX pPeaKyuil https://m.edsoo.ru/00aelc64
HA UOHbL: ANIOMUHUS, YUHKA
AMdoTepHbIE CBOWCTBAa OKCHIA U
THIPOKCH/IA
55 X 3p' uccneooganue  ampomepHvix bubmmorexa [OK
e P https://m.edsoo.ru/00aelc64
ceolicme  2UOPOKCUOA  ATIOMUHUSL U
2UOPOKCUOA YUHKA
XKeneso
56 X.O.: usyuenue npoyecca 2openus bubnnoreka [JOK
Jcene3a 6 Kuciopooe (803MON*CHO https://m.edso00.ru/00ae1d86
UCNONb306aHUE BUOCOMAMEPUATIOB)
OKcuapl, TUAPOKCUIIBI M COJTH JKele3a
(1) u xene3a (1)
XO.: usyuenue NPU3HAKO8
57 NPOMEKAHUsL Ka4eCmMBeHHbIX peaKyull bubnmorexa LIOK
P peary https://m.eds00.ru/00ae35e6
na uonwi: dceneza (1) u scenesa (1)
(603M02HCHO ucnonv3osanue
8UOeoMamepuanos)
58 O6o0meHnne ©  CUCTeMaTH3alUs bubnmoreka [JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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60
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3HAHUM

X.D.:  mabnooenue u onucamue
npoyecco8  OKpAwWUSanusi NiIAMeHU
UOHAMU HAMPUsl, KAaius U Kalbyusl
(603MOJICHO UCNONIb308AHUE
8UOCOMAMEPUATIOB8

[IpakTuueckast padora Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 337a4 0 TeMe
«Baxneimme  MeTtauibl M UX
coeguHenus». Mucmpykmasic no Thb.

Beruncnenus o YPaBHEHUSIM
XUMHMYECKHUX pEaKLUi, €CIM OJUH U3
peareHToB JaH B H30BITKE WU
COIEPKUT TpUMECH. Brruncienus
MacCOBOM JOJM BBIXOJA IIPOAYKTa
peakuuun

O0001EeHre  ©  CUCTEMaTU3alvs
3HaHUH

https://m.edsoo.ru/00ael750

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

62

Kontponbaast pabora Ned mno Teme
«BaxHeiimme  MmeTaibl U UX
COCTMHEHUS»

63

BemectBa nu MaTepuabl B
MMOBCEIHEBHOM KM3HH YeJIOBEKa
X.O.: usyuenue obpasyoe mamepuanos
(cmexo, cniaswl Memannos,
noaUMepHble MAMmepuabl).

bubmuorexa [JOK
https://m.edso0.ru/00ae3f50

XuMH4YeCcKoe 3arpsA3HEHUE
OKpY>Karollen cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponb XUMUHU B perieHnu 1 bubnmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0o.ru/00ae4270
PesepBublii  ypok. OO6oOmenue u bubnuoreka [IOK

66 . 1
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a

67 [IpomexyTounas aTTecTalusl. 1
KonTponbhas pabora

68 PesepBubiii  ypok. OO6oOmenune u 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB TIIO 68

[NPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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