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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1o XMMuu Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOECHHS OCHOBHOM 0O0pa3oBaTeNbHON NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIIUTAHUS U C YIETOM KOHIEMIMU MPENoJaBaHus y4yeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNnbHbIX opranuzanusx Poccuiickoit @enepariuu.

[Iporpamma no xuMuu Ja€T NpPEACTAaBICHME O ILeNsAX, oOmiel crpareruu oOydeHMs,
BOCIIUTaHUA M PAa3BUTHUA OOYyYarOIMXCS CpPEACTBAaMHU Y4eOHOro IpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEMETHOE COJEpKaHKe, MPelyCMaTPUBAET paclpeliesieHue ero mo kKiaccaMm u
CTPYKTYpHUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpamMMbl 110 XUMHH, ONPENEIseT KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COIEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEA0BAaTEIbHOCTD
U3YYEHUS] XUMHUH C YUETOM MEXKIPEJAMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JJOTUKH y4eOHOTro
mporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuXCsl, ONpPEaessieT BO3MOKHOCTH PeaMeTa JIs
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOWM 00pa3oBaTeNIbHOI MporpaMMbl Ha
YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHus, a TakKe TPeOOBaHUM K pe3ysibTaTaM 00y4eHHs] XUMHUU
Ha YpOBHE LeJed M3ydeHHs TMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JeSITeIbHOCTH 00yUaIOMIErocs IO OCBOCHUIO yUEOHOTO COIEPKaHMS.

3HaHUE XUMUH CIIY>KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUarOIIEerocs, ero
MIPEJICTABICHUNA O MAaTEepUAIbHOM €MHCTBE MHUpPa, BaXXHYIO POJIb UTPAIOT (popMUpyeMBble XUMHUEH
NpEeCTaBICHUS O B3aUMOIPEBPALLICHUAX SHEPTUU U 00 IBOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHust TI00ambHBIX MPOOJIEM YCTOHYMBOTO pa3BUTUSI YENOBEYECTBA — CBHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM U AKOJIOrHYecKOoi 0€3011acHOCTH, IPOOIIEM 3]paBOOXPAHEHHUS.

N3ydyenue xumuu:

CHOCOOCTBYeT peanu3ald BO3MOXHOCTEW s camMopa3BUTHS U (OpPMHUPOBAHUS
KYJIbTYpBI TMYHOCTH, €€ 0011l U (yHKIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOM  JIeATENbHOCTH,  OKCIHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEIHEBHOM KHM3HHM, Tak M B
npodeccruoHabHOM 1eATeTbHOCTH;

3HaKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIAIBIBAET OCHOBBI IIEJIOCTHOTO
B3IUIAJa Ha €JMHCTBO MPHUPOJIbl U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHOU IPaMOTHOCTH 00y4arOLINXCS;

CHocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJAE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHuE
oOyyJaronuxcsi.

JlaHHble HampaBieHUs B OOYyYEHMH XUMHMU 00€CHeuMBarOTCs creuudukoil coiepkaHus
yu4eOHOTro TpeaAMeTa, KOTOPBIM SBISETCS MEJarornyeckd aganTHPOBAHHBIM OTpPaKeHUEM
0a30BOM HAYKW XMMUU Ha ONPECIEHHOM dTare €€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOECHHE
00yYaroIMMHUCS CUCTEMbI NTEPBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa cojaepkaHHs MPOrpaMMbl 10 XUMHUH C(HOPMHUpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxona K e€ msydeHuro. CopeprkaHue CKIAAbIBAETCS U3 CHCTEMBI MOHITHH O XMMHYECKOM
JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMHueckod peakuuu. OOe 3TH CUCTEMBI



CTPYKTYpPHO OpraHM30BaHbl 10 MIPUHLUIY IOCJIEJOBATEIBbHOIO pPa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMY;

— YUYEHHS O CTPOEHUH aToMa U XMMHUYECKOH CBSI3H;

— MPECTaBICHUH 00 AIIEKTPOIUTUIECKOM TUCCOIMALINHN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pPacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENBHO OT OJHOIO YPOBHSI K JApYyromy,
BBIMOJIHASA (YHKLIUU OOBACHEHHS] W HPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOIYUYEHHS U3yYaeMbIX BEILIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO TPEACTABICHUS O
XMMHMYECKON COCTaBIAIOIIEH HAy4YHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH NPUPOJBL,
LIEHHOCTHOTO OTHOIIIEHUS K HAYYHOMY 3HAaHHUIO U METOZAAM I03HaHUA B Hayke. M3yuenue xumunn
MPOUCXOIUT C TPUBJICYCHHEM 3HAHUH M3 paHee U3YyUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knacce» 1 «Du3uka. 7 KjIacc.

[Ipu n3ydeHnr XMMHUU OIPOUCXOIUT (HOPMUPOBAHHME 3HAHUI OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON EATEIbHOCTH YelloBeKa U KaK OJJHOTrO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajaua y4eOHOro mpeaMeTa COCTOMT B (hOpMUPOBAHHH
CUCTEMbl XUMHYECKHX 3HAaHUM — BaKHEHIIMX (DaKTOB, MOHATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
NprOOIIEHNH K HAyYHbIM METOJIaM MO3HAHMS IIPU U3yUYEHHUH BEUIECTB U XUMUUECKUX PEaKIHii, B
(GOopMHpOBaHMM W pPa3BUTHM IIO3HABATEIbHBIX YMEHHMM M HMX NPUMEHEHMH B Yy4eOHO-
M03HABATEIbHON U yueOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBMil 0€3011acHOIO
oOpalleHus C BeLECTBAMU B IOBCEIHEBHON KHU3HH.

[Ipy u3y4yeHHH XMMHMH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHME MHTEIUICKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELIEHUH, CIHOCOOHOM aJanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHUM KHU3HH;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEeMaTHYecKoe NpuoOlIIeHne OoOydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  II03HaHUA,
(OopMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— oOecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYarOIUMUCS OIbITa
pa3HOOOpa3HON NEeATENbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIETEHIINH), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IIMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATb M OLCHMBATBH SIBJICHUS OKPYXKAIOLIETO MHpa, MCIOJb3Ys 3HAHUS U
OMBIT, TOJyYEHHBbIC MPH H3YYEHUU XHUMHH, NPUMEHATh HMX TMPH peleHud mpolieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOU IEATEIBHOCTH;

— (hopMupoBaHue y 00y4aromUXcs I'YMaHUCTHUECKUX OTHOUIEHUH, IOHUMaHMs LIEHHOCTU
XMMHUYECKMX 3HAHUHU I BBIPAOOTKH SKOJIOTMYECKH 11€JIeCO00pa3HOro MOBEACHHUS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHMSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMU
Cpelibl;

— pa3BHUTHE MOTUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTTUTAHHUIO
Ha OCHOBE YCBOEGHMs OOIEYEIOBEYECKMX LEHHOCTEH, NOTOBHOCTM K OCO3HAaHHOMY BBIOOPY
npod Ui U HAIIPaBICHHOCTH AaJIbHEHIIEro 00yueHusl.



OO1ee yucino 4acoB, OTBEAEHHBIX JIA M3yUYEHUS XUMHUH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctanisier 136 yacoB: B 8 kimacce — 68 yacoB (2 "aca B Heneno), B 9 kiacce — 68
4yacoB (2 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHauyajibHbIe XMMHYeCKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHUM B KM3HU 4eloBeKa. XHMMHsS B CUCTEMe HayK. Tema u
BenlecTBa. dusnueckue cBoWCTBa BelECTB. ArperaTHoe cocTtosHue BemiecTB. llonstue o
MeToJax Mo3HaHus B XUMHUH. YucTeie BemecTBa U cmecu. CriocoObl pa3iesieHust CMeCeil.

ATOMBI U MOJNEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMUMHYECKUX JIIEMEHTOB.
[IpocTsie 1 cnoxHbIE BeIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass (popmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
macca. MaccoBast 10Ji1 XUMHUYECKOT'0 JIEMEHTA B COSMHEHUU.

KonunuectBo BemiectBa. Moinb. MonsipHass macca. B3aumocBsi3b KOJIMYECTBAa, MAacChl U
YHClia CTPYKTYPHBIX €HHHUIL BerecTBa. Pacu€Tel mo hopMmynaM XUMHUYECKIX COCTUHEHUI.

dusznueckue M XUMHUYECKHE SIBICHHUS. XUMHUYECKas peaknus W e€ MpU3HAKUA. 3aKOH
COXPaHEHHUs MacChl BelleCcTB. Xumuueckue ypaBHeHus. Kinaccudukanus XxuMudeckux peakuuit
(coennHeHUs, pa3IOKESHHs, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0H, MpaBWiIaMH paOOThl B JIAOOpATOPUU U TpHUEMAMU
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAaHUE (PU3NYECKUX CBOKHCTB
00pa3Ii0B HEOPraHUYECKNX BEIECTB, HaOmoeHne pu3ndecKkux (TIaBlIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHUE U KOHJICHCALMS BOJbl) U XUMUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBaHNUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIOTOMN) sIBJIIEHUH, HaOII0AeHHE
W ONHMCaHME TPU3HAKOB TMPOTEKaHWs XUMHUYECKUX peakuuil (pa3joxkeHue caxapa,
B3aMMOJICHCTBHE CEpHOU KHUCIOTHI C XJIOPHIOM Oapus, pasznoxkeHue ruapokcunaa menu (I11) mpu
HarpeBaHMH, B3auMojeiicTBue xeneza ¢ pactBopoM conu menu (II), m3ydenme cmoco6oB
pasJeNieHuss CMeCed: C TOMOINBI0 MarHuTa, (UIBTPOBAaHWE, BBITAPHBAHHUE, TUCTHILISIIHS,
xpomatorpadus, TMpoBeIeHHUE OYUCTKM TMOBAPEHHOM CONM, HaONIOJIEHHEe U  OINMCaHue
pe3yNbTaTOB MPOBEJIEHUS OMBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3/IaHUE
MojieTIel MOJIeKYJ (IIapOCTEP>KHEBBIX).

Ba:kuelilne npeacTaBuTe 1 HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciopoa — 37€MEHT M MPOCTOE BEUIECTBO.
Haxoxnaenue kuciaopona B npupoze, Gu3znyeckue U XMMHYECKHe CBOMCTBA (peaKIMu TOPSHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl TMONYyYEeHUS KHUCIOpoJa B Jaboparopuu U
IpOMBINUIEHHOCTH. KpyroBopoTr kuciopoaa B npupoje. O30H — aljioTpornHas MOAU(pUKALUs
KHCIIOpO/Ia.

TennoBoit 3¢h(dekT XUMHUYECKOW peakIMH, TEPMOXMMHYECKHE YpaBHEHHUS, 3K30- U
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yroib W MeETaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHUE
HapHUKOBOTO 3 QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpoctoe BemectBo. HaxokneHue BomopoAa B MPUPOJE,
(bu3nyeckre U XMMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoyyeHus. Kuciaoter u conu.

Mounsipablii 00BEM ra30B. Pacd4€Thl Mo XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsie u
HEHaCBIIIEHHbIE pacTBOpbl. PacTBOpUMOCTH BemlecTB B Boje. MaccoBasi J10Ji1 BEIIeCTBa B
pactBope. XUMHYeCKue cBoWcTBa BojAbl. OcHOBaHUS. Poib pacTBOpOB B MpPUPOJE U B KU3HU



yesoBeka. KpyroBopor Boasl B mpupone. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA
IPUPOJIHBIX BOJ.

Knaccudpukanmss nHeopranmuecknx coenuuennid. Oxcunpbl. Knaccudukanus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. HoMenknatypa
okcu0B. PU3nuecKre U XMMUUYECKHE CBOICTBAa OKcHI0B. [losyueHne okcuios.

OcuoBanus. Kmaccudukanust OCHOBaHWM: MIENOYM W HEPACTBOPHMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. @uU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyudenne
OCHOBaHUM.

Kucnorsl. Knaccugukanus kucnor. Homenknatypa kucinor. @u3nueckue U XUMUYECKHE
cBoiicTBa kucaot. Psan akruBHoctu metamuioB H. H. bekerosa. [loiyuenue kucior.

Comu. Homenknatypa coseil. @uznueckue M XMMHUUYECKHE CBoMCTBa cojied. [lomydyenue
COJIEH.

I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPTaHUYECKUX COCIMHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJEJICHNE COJIEpKaHUsl KUCIOpo/ia B BO3/lyXe, MOJyueHue, cooupaHue,
pacno3HaBaHHe M HM3yY€HUE CBOICTB KUCIOpOJa, HAOIIOJEHHE B3aUMOJCWCTBUS BEILECTB C
KHUCJIOPOAOM U YCJIOBHMSI BOSHMKHOBEHHsI M IpEKpallleHHs TopeHus (moxapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJIyueHHE, cOOMpaHUe, paclo3HaBaHHE U
M3yueHHEe CBOMCTB BOjopoaa (ropeHue), B3auMmojeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HMCIOJIb30BaHUE BHJICOMATEPHAIIOB), HAOIIOJCHUE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, HccieoBaHUE OCOOCHHOCTEH PACTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM [J0JIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJIEMCTBHE BOJABI C MeTaUlaMHM (HaTpueM M KajbleM) (BO3MOYKHO HCIOJb30BaHUE
BUJICOMaTEpHAaJIOB), MCCIEIOBaHNE OOpa3Il0B HEOPTaHWYECKUX BEUIECTB Pa3IMUYHBIX KJIACCOB,
HAOIO/IeHNE W3MEHEHUS OKPAaCKH WHAMKATOPOB B PACcTBOpAaxX KHUCIOT W IIENOYel, U3ydeHue
B3aumozeiicteust okcuga Meau (II) ¢ pacTBopom cepHOW KHCIOTBHI, KHUCIOT C METajlaMH,
peakuuii HEeUTpalIu3alMHi, TMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO
MeTajula IpyTUM U3 pacTBOpa COJIH, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakneiimne
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Ilepuoanyeckuin 3axkoH u Ilepuoanyeckass cucremMa xumudeckux sjiaemenros JI. HU.
MenneneeBa. CTpoenne aToMoB. XUMHYeCKas CBA3b. OKUCIANTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBrie mMOMBITKM KJIAacCU(UKAIMM XUMHYECKHX dyeMeHTOB. [loHsTue o rpymnmnax
CXOJIHBIX 3JIEMEHTOB (IIE€JOYHbIC U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl).
DJeMEeHTHI, KOTOpBIe 00pa3yIoT aM(pOoTepHbIE OKCUIBI M THIAPOKCHIBI.

ITepronuueckuii 3akoH. Ilepuogmueckass cucrema Xumudeckux odiementoB J[. M.
MengeneeBa. KopoTkonepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoid cUCTEMbI
xumuueckux diemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3NUECKUNA CMBICH
HOPSIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB aroMHbIX snep. MW3otombl. Onektponbl. CtpoeHue
ANEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMeHTOB [lepuonndeckoil CucTeMbl
. WN. MenpneneeBa. XapakTepUCTHKAa XHMHMUYECKOIO DJJIEMEHTa II0 €ro IIOJIOKECHUIO B
[Tepnonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METATTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.



3nauenue [lepuoguueckoro 3akona u Ileproguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. J[. 1. MenaeneeB — yd€Hblil U rpaKJaHHH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HENoJIsipHast) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenb  okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHA
LMHKA C pacTBOpaMU KHCIIOT M IIEJIOYEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil (TOpEHUE, PEAKLIUU Pa3JI0KEHUS, COETUHEHUS).

Meoscnpeomemnwie ceasu

Peanu3anus MexnpeaMEeTHBIX CBA3EH IMPU U3YYEHUH XUMHH B 8 KJ1acce OCYLIECTBISAETCS
4yepe3 UCIHONb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK M MOHATHIA,
SIBJISIFOLIMXCSL CHCTEMHBIMU JIJI OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4dHBIM (PakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIaccUuKauus,  MEePUOJUYHOCTb,  HAOIIOJEHUE,  IKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJIICHHE.

®dusnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUH 3apsisi, BELIECTBO, TENO, O0BbEM, arperaTHoe
COCTOSTHHE BEILECTBa, ra3, (U3WYECKHe BEIUYMHBI, €IUHHIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3151, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, rugpochepa, MuHEpanabl, TOpPHBIE TOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMU4ecKasi peakius

[lepnonnueckuit 3axkoH. Ilepmogmueckas cucrema XuMuueckux a3emeHtos [l M.
MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHU CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KaJIbLMS W HUX COCJUHEHUU B COOTBETCTBUU C
MOJIOKEHUEM 3J1eMeHTOB B [leprnonnueckoi cucreMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMHUYECKON CBs3U. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKONM PEMIETKH M BHJA XHMHYECKOU
CBSI3U.

Knaccudpukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHX COCIUHEHHM, TeHETHYeCKas
CBS3b HEOPTraHWYECKHUX BEILIECTB.

Knaccudukanys XuMu4ecKuxX peakuuid Mo pa3inyHbIM MPU3HAKaM ([0 YUCITY U COCTaBy
yYacTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHHS XUMUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, IO YYacTHUIO KaTanauzaropa). JK30- U
SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMHUYECKIE YPABHEHUSI.

[TonstTe o ckopoctu xumuyeckoil peakuuu. [loHsTre 06 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusx. [IoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsarue o
karanuse. [loHsTe 0 XuMHUYeCKOM paBHOBecHH. @DaKTOpHI, BIHUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHUE XUMHUIECKOTO PABHOBECHSI.



OKHUCIUTENFHO-BOCCTAHOBUTENbHBIC PEAKIMH, DJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YpaBHEHUU OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ HCTIOIB30BAaHNEM METO/1a AJIEKTPOHHOTO OasaHca.

Teopus 37€KTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOoJauThl. KaTHoHBI,
aHUOHBL. MeXaHu3M [HMCCOLMALUM BEIIECTB C PAa3JIMYHBIMU BHUJIAMU XUMHUYECKOW CBSI3U.
Crenenp aucconuanyy. CUIbHBIE U CI1a0bIE AIEKTPOJIUTHI.

Peakiun monHoro oomeHa. YCI0BHUS MPOTEKAHMS PEAKIIM MOHHOTO OOMEHA, MOJHBIC U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONWCTBA KHUCIOT, OCHOBAaHUW M COJIEH B CBETE
MpPEICTaBICHU 00 SICKTPOIUTUYECKON auccoruanui. KadecTBEeHHbIE PEaKIMd Ha HOHBI
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISAMHM KPHUCTAIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peaklMu OT BO3JCUCTBUS Pa3IMYHBIX
(hakTOpOB, HCCIEAOBAHUE AJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAIINN
KHUCJIOT, MIeio4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHUEO MaTepuasoB), MPOBEACHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKAHHs Peakiuii MOHHOro oOmeHa (oOpa3oBaHue
ocaJka, BbBIJCIICHHE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUTIOCTPUPYIONUX TMPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIUN (TOpEHUEe, peaKIMu pPa3oKEeHHs, COCIUHECHHS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX pPEAKLIUN Ha HOHBI,
pELIeHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/ibl M MX COeUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CtpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOI€HOB.
XUMUYEeCKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJCICTBHE C MeTaUlaMH, HEeMeTaJUIaMH,
menoyamu).  XsopoBojopord. ConsiHas — KHUCIIOTa, XUMUYECKHE CBOMCTBA, IOJy4YECHHE,
npuMeHeHue. [leficTBrue Xopa U XJI0pOBOAOPO/Ia Ha OPTaHU3M YeJloBeKa. BakHee XI0puIsl
U UX HaXO0XJCHHUE B IPUPOJIE.

OOmass xapaktepucTuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu OKucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa M CePhl. AJUIOTPONHBIE MOTU(PUKAINNA KUCIOPOJa U Cepbl. XUMUYECKUE CBOHCTBA
ceprl. CepoBojopoJ, cTpoeHue, (U3HYEeCKHe M XUMHUYECKHe CBOWCTBa. OKCHIBI CEphbl Kak
NPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHEe U XUMHYECKHE CBONCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT M crneurpuyeckue). XUMHUYECKHE PpEaKIUH,
JeKalue B OCHOBE IPOMBIIUICHHOTO CIOCO0a MONy4YeHUs: CEepHOM KHUCIOTHL. [Ipumenenue
cepHoii kucinoThl. CoJii CepHOM KUCIIOTHI, KAYeCTBEHHAsI peakius Ha cyabdar-uoH. Haxoxnenue
ceppl M €€ coeauHEeHUW B npupone. XHUMHYECKOE 3arpsA3HEHUE OKPYKAKIIEH Cpeabl
COCTMHEHUSAMHU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
PEe0TBPALICHUSI.

OO6mas xapaktepucTtuka dJeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTETMEeHU OKHUCIEHUsA. A30T, paclpocTpaHeHHe B Tpupone, Qusuueckue u
XUMHYECKHe cBoricTBa. KpyroBopot azora B mpupojie. AMMUAK, ero pu3n4eckue 1 XUMHYECKUe
CBOICTBa, Moy4dcHHe u nmpuMeHeHne. Colu aMMOHHUS, UX (U3HUYECKHUE U XUMHYECKHE CBOWCTBA,
npuMmeHeHne. KadyecTBeHHass peakiusi Ha MOHbI aMMOHHUA. A30THasg KHUCJIOTa, €€ IMOJIy4YEHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIuMe Kak WpeACTaBUTeNss Kiacca KHCIOT U
cnenuduueckue). Mcnomp3oBaHue HUTPATOB M COJIEH aMMOHHSI B KAadyeCTBE MHUHEPATbHBIX



ynoOpeHui. XUMHU4ecKoe 3arpsisHeHHe OKpY’Kalolleld cpebl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3MAyXa, MOYBBI M BOAOEMOB). Docdop, amroTporHbie MOIUBUKAINH
dbochopa, dpuznueckue u xumuueckue cpoictBa. Okeun pocdopa (V) u docdopHas kuciora,
¢u3nueckue W XMMHUYECKHE CBOICTBa, monydeHue. McmompzoBanue ¢ocdatoB B KauecTBe
MUHEPATBHBIX YI00PEHHIA.

OOmas xapakrepuctuka s1eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTENICHH OKHCICHHS. YTIEPOJ, aJIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupojie, Gpusnueckue U XUMUYECKrue cBoMcTBa. Ancopouusa. KpyroBopot yrieposaa B mpupose.
Oxkcupaspl yraepoaa, ux QU3MYecKue U XUMHUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIeMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TII00aThbHOTO TOTEIUICHUS KIIMMarta, MapHUKOBBIN 3¢ddekr. YrompHas xucimora u eé
conmu, X (pU3MUecKre M XMMUYECKHE CBOMICTBa, MONydeHHe U npumeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHAaT-MOHBI.  Vcmonbp3oBaHWe  KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIICHHOCTH U CEITbCKOM XO3HCTBE.

[lepBoHauanbHBIE TOHATHS 00 OPraHMYECKHUX BEUIECTBAX KAK O COCNMHEHHAX YIIepoJa
(MeraH, JTaH, STWJICH, AalleTWJIEH, S5TaHOJ, TJUIEPHUH, YKCyCcHas Kuciota). lIpupoaHbie
WCTOYHUKU YTJIEBOAOPOJOB (Yroiib, MPHUPOAHBIN Ta3, HEdTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oelkax, YIrJIeBOJaX — WM HMX pPOJM B JKH3HHM YelOBeKa. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX M HEOPTraHMUYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWMCTBA, NOJIY4YEHHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mnpupoge. OOmme mnpencraBieHuss o0 okcuae kpemuaus (IV) u
KpeMHHEBOH kucnoTe. CHITMKATHI, HX HCIIOJb30BaHKE B OBITY, B IPOMBIIIUIEHHOCTH. BaxxHeiimme
CTPOUTETBLHBIE MaTepHalibl: KepaMHKa, CTEKJIO, IIeMEeHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MMacHOTO HCIOIb30BaHMS CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue 00pasloB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX peakUui Ha XJIOPUA-UOHBI M HAOINIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (GU3NYECKUe U XUMHUYECKHE CBOMCTBA TajOreHOB W MX COCIUHEHHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPHUANIOB), O3HAKOMIICHHE C O0pa3laMH XJIOPHUIOB (TaJIOT€HUIOB),
O3HAKOMJICHHE C oOpasnmamu ceppl M €€ COCOUHECHUSMH (BO3MOXHO HCIOJIH30BaHUE
BUJICOMATEPHAIIOB), HAOMIOJEHHE Tporecca OOyrauBaHMsS  caxapa TMOJ  JICUCTBHEM
KOHIICHTPUPOBAHHOM CEpHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCJIOTHI, TPOBE/IEHUE KAa4eCTBEHHOH peakuuu Ha cyib(daT-uoH M HaONIOJECHHE NpH3HaKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa W uX COoenuHEHHU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCHOPHBIX YI0OpEHUIA,
NojilyueHue, coOupaHue, pacro3HaBaHHME U HW3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAueCTBEHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocaT-uOH U U3YYCHHE MPHU3HAKOB WX
IPOTEKaHUs, B3aMMOJECHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMATEPUAIIOB), M3yUEHUE MOJIeJed KPHUCTAUIMYECKUX PEHIETOK aMasa,
rpadura, ¢ynaepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPONCTBOM MPOTUBOTrasa, ModyueHue, coOupaHue, pacro3HaBaHue
¥ M3Y4YCHHE CBOWCTB YTJIEKHCIIOTO ra3a, NMPOBEJCHHE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHIIMKAT-HOHBl M W3Y4YCHHE NPU3HAKOB WX IMPOTEKaHHs, O3HAKOMJICHHE C TIPOIYKIHEH
CHWJIMKAaTHOM MPOMBINIJICHHOCTH, PElIeHHe SKCIepUMEHTANBHBIX 3a/1a4d 1o TeMe «BaxHeimue
HEMETAJIIIbl U UX COCTUHEHUS.



MeTaJJIbl M MX COeAMHEHUN

OO0mas xapakTEepUCTHKAa XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBAaHUHM WX
nonoxxeHus B [lepuoanueckoi cucteMe xumuueckux snemMentoB 1. . Menaeneesa u ctpoeHust
atroMoB. CTpoeHHe MeTaIoB. MeTalinueckas CBSI3b M METAJIMYECKash KpHUCTaJUITMYecKast
pemeéTka. DIEKTPOXUMUYECKUM psAll HanpshkeHud MeramioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MONMydeHHsT MeTAIIOB. [IOHATHE O KOPPO3UU METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH32a) 1
WX MPUMEHEHHE B OBITY M MPOMBIIIJICHHOCTH.

[l{enoynble MeTaLIBL: TTOJIOKEHUE B [leproanueckoi cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXJeHHE B mnpupoae. OU3NYECKUE U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCUIBI U THAPOKCHUIIBI HATPHS U Kanus. [[pumenenue
IIEJIOYHBIX METAIOB M UX COCTUHCHUH.

[[lenoyHO3eMENBHBIE METAUIBl MarHuii M KajlbLM: mnoJiokeHue B Ilepuoamueckoit
cucremMe xumuuyeckux snemeHtoB [[. M. MenneneeBa, CTpOEHME HMX aTOMOB, HAaXOXICHUE B
npupoae. OU3NUECKUE U XUMHUYECKHE CBOMCTBA MAarHus U Kajiblusa. BakHedume coeauHEHUs
KaJIbIUsl (OKCHI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMmunuil: nonoxenue B Ilepumonuueckoid cucreme xumuueckux snemeHtoB J[. U.
MenzeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupojae. PU3NUECKHE U XUMHUYECKHUE CBOMCTBA
amroMuHUsI. AMGOTEpPHBIE CBOMCTBA OKCU/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckod cucteMe Xumudyeckux osnementoB JI. M.
MenaeneeBa, CTpOEHHE aTOMa, HaXO0XAEHUE B Ipupoae. Pu3nueckue 1 XMMUYECKUE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xenmesa (III), ux cocras, cBolicTBa U
MOJTy4YECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C O00pa3llaMH MEeTalsIOB M CIUJIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
M3y4Y€HHE pe3yJbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIIOJIb30BAaHHUE BHUIAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOM (BO3MOKHO MCIOJIBb30BaHUE
BUJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOM BOXBI, MpoIlecCa TOPEHHs JKeje3a B
Kuciaopone  (BO3MOXKHO — HCIIOJNIB30BAaHHE  BUICOMATEpPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMil HA MOHBI: MarHus, KaJbliUs, aIIOMUHUS, LIUHKA, kene3a (II) u xenesa
(III), meau (1), HabnroeHre U OMKMCAHME MPOLIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMH HaTpus,
KaJIMsl U KaibIUsl (BO3MOXKHO HCIIOJB30BAHKME BUICOMATEPHAIIOB), UCCIEI0BaHUE aM(OTEPHBIX
CBOMCTB T'HJIPOKCHAA aFOMUHUS U THAPOKCUJA [IUHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4 10
TeMe «Bakaenime MeTalluIbl U UX COSTMHCHUS.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 maTepuasnbsl B IOBCEITHEBHOM KM3HU 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas moMomip Npu XUMHYECKUX OXKOrax Hu
OTPAaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPY KaroIIe cpefibl (peeabHas J0MyCTUMas KOHIIEHTpaIus
BemecTs, ganee — [1J1K). Poib xuMuu B perieHuN 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuii Ikcnepumenm:

M3y4deHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIUIAaBbI METAJUIOB, TIOJMMEPHBIE MaTEPHAIIBI).

Mescnpeomemmnuie ceasu

Peanuzanust MeXnpeaMETHBIX CBA3€H MPU U3YYEHUH XUMHUHU B 9 Kiiacce OCYIIECTBIAECTCS
4yepe3 MCIOJb30BaHUE KakK OOIIMX ECTECTBEHHO-HAYYHBIX IIOHATHH, TaK MW TOHATHH,
SIBJISIFOLUXCSL CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.



OOmue ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAy4YHBIH (aKT, THUIOTEe3a, 3aKOH, TEOpPHs,
aHaJIM3,  CHUHTE3,  KIacCU(UKAIUsi,  IMEePUOJUYHOCTh,  HAONIOJEHUE,  DKCIEPHUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTepUaIbI.

®dwusnka: MaTtepusi, aToM, OJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHI, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKUI 3apsl, TMPOBOJHUKH, TOJIYINPOBOIHHUKH,
TMBJICKTPUKHU, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSHHE BEIIECTBA, Tas,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKas pemETKa, CIUIaBbl, (PU3WYECKHE BEIMYWHEI,
€IMHUIIBI U3MEPEHHSI, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COIHIIE.

buonorus: ¢ortocuntes, npixanue, O6mochepa, 3KOocHCTeMa, MUHEpalbHbIE YyI0OpeHwUs,
MUKPO3JICMCHTBI, MAKPO3JICMCHTLI, IIMTATCIIBHBIC BCIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpaybl, TOPHBIE TIOPOJABI, TOJE3HBIC
WCKOIIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00mIero o0pa3oBaHus
JOCTHTAIOTCS B X0 OOY4YEHHUsI XMMUHU B €IUHCTBE YUEOHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKMMHM  COLHOKYJIBTYPHBIMH ¥  JyXOBHO-
HpPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MPaBUJIAMM M HOpPMaMH IOBEJIEHHS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PpE3yNIbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUN U PAaCUIMPEHUE OIbITa JNEATEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAyUHOMY
HaCJIe/IMI0, MOHMMAHMUS 3HAYEHHS XUMHYECKOM HAyKd B IKU3HU COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIIaJIeTh TOCTOBEPHON MH(OpManueil o NMepefoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTpOMCTBE
MHpa 1 00IIECTBa;

2) rpaKIaHCKOI0 BOCTIMTAHMSA:

MIPEJCTABICHUS O COLMAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTHU B OO0IIECTBEHHO HIOJIE3HOM,
y4eOHOUCCIIEI0BATENBCKONW, TBOPYECKOM M JIPYrMX BHJAX JA€ATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HONW COBMECTHON JESATEIILHOCTH MPHU BHINOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIIIOJIHEHUM XMMHYECKHUX JKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOILM B Ipoliecce 3TOW y4yeOHOM esTeITbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJEHUE M TOCTYNKH CBOMX TOBAPHUIIEW C IMO3ULIMUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHMSI TOCJIEICTBUM TOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUpPOBO33pEHYECKHE  TNPEACTAaBICHHUS O BEUIECTBE U  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH U COCTABIISIIOIIME OCHOBY JJIs
NOHUMAaHUS  CYIIHOCTH HAy4HOW KapTUHbl MHpa, MpEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOABI, B3aUMOCBA3SX 4EJIOBEKA C MPUPOJHON CPeNloi, O poiu
XMMHUU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

[I03HABATE/IbHBIE MOTHUBBI, HAIPaBICHHbIE Ha IOJY4YEHHE HOBBIX 3HAHUN IO XUMUH,
HeoOXoauMble JUIsl OOBSCHEHUS HaOJI0aeMbIX IPOLIECCOB U SIBICHUN, I103HABATEIbHOMH,
MHGOPMALIMOHHON M YNTATEIbCKON KyJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON PabOTHI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOH JUTEpaTypod, AOCTYINHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTUIA;

UHTEepeC K OOyUYEHHIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, IIPOCKTHOM M HCCIIEN0BATEIbCKON EATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HalpaBJIEHHOCTH U YPOBHsI 00y4€HUs B JaJIbHEHIIeM;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAaHHE IICHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKHM Ha 3JI0pOBbIM 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBHUM M HENMPUITHE BpPEIHBIX
NpUBbIUEK (YHOTPeOJIEHUs] alKOrojs, HAapKOTHKOB, KYpPEHMs), HEOOXOAMMOCTU COOOACHUS



mpaBmw 0€30MacHOCTH MPH OOpalleHWH C XUMHYECKHMMH BEIIeCTBAMU B OBITY M peanbHOU
JKUA3HU,

5) TpyaoBoro BocnuTaHus:

HWHTEpEC K MPAKTUYECKOMY HM3YUYEHHUI0 TTpodeccuii u Tpyaa pa3IudHOro poja, yBaXXeHUe K
TPyy U pe3yJibTaTaM TpPYJOBOM MAESATENbHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHWA 10 XWMHH, OCO3HAaHHBIH BHIOOp WHAWBUAYAIBHOW TPaeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YyCIENTHOW Mpo(ecCHOHATBHON NeATeIbHOCTH U
pa3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPOPECCHOHATBHON CPE/IE;

6) 3K0J10TrMYEeCKOT0 BOCTIUTAHMSI:

9KOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMS, MMOHUMaHWE IIEHHOCTH 3J0POBOTO M 0OE€30MacHOTro 0o0pasza KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 370pPOBBIO,
OCO3HaHWE [IEHHOCTH COOJIFO/ICHUS MPaBUJI OE30MMaCHOTO MOBEACHUS TIPU pabOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalLMsIX, YTPOKAKOLINX 3I0POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, IMOJy4YaeMbIe MPU HU3YUYCHUH XHMHH, IS PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYKAIOILEH MPUPOJIHON CPEAOH, sl MOBBILICHUS YPOBHS 3KOJIOTMUECKOM
KYJIbTYpBl, OCO3HAHHS TJI00AJIBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOjeM M MyTed UX pelieHHs
HOCpeI[CTBOM METOJ0B XUMHHU, SKOJIOTHYCCKOT'O MBIIIJICHUA, YMGHI/IH pYKOBOI[CTBOBaTI)CSI UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM 1 COIUAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pPe3yJbTATOB BBIICISIOT 3HAYMMBbIE Ui (POPMHPOBAHUS
MHPOBO33pEHHUs OOlLIeHay4YHbIE MOHATUS (3aKOH, T€OpHUs, MPUHLUI, rUnoresa, (akr, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPHIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yU4EOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUI M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HayYHOM KapTHHE MHUpA, U YHUBEpCalbHble yuyeOHbIe IeicTBUS (ITO3HABAaTEIbHBIE,
KOMMYHUKATHBHBIE, PETYJISATUBHBIC), KOTOpPhIE 00eCreuuBaroT (OPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOH JESITEIBHOCTH.

Ilo3naBaTenbHbIE YHHBePcAIbHbIE YueOHbIE el CTBUS

ba3oBble Jornvyeckue AeiicTBUSA:

YMGHI/ISI HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIHIJICHUA HpI/I OCBOCHUHA 3H3_HPII>1:
pacKpbIBaTb CMBICT XUMHUYECKMX TOHATHH  (BBIACHATh MX XapaKTEpHbIC IPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCIIONH30BATh MOHATHUS I O0BICHEHUS
OTIENbHBIX (DAaKTOB W SIBICHHH, BBIOMpATh OCHOBAaHMA M KPUTEPUH IS KJIACCH(PHUKAIUU
XUMHUYCCKHUX BCHIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJ'II/IBaTL HpI/I‘-II/IHHO-CJ'IeIlCTBeHHI)Ie CBsSI3H
MEXTy 0O0BEKTaMH U3YYCHHS, CTPOUTD JIOTUUECKHE PACCYKIACHUS (MHIYKTUBHBIE, ICTyKTHBHBIC,
10 aHAJIOTHH ), IEIaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMCHI/IG HpI/IMeHHTL B HpOI_[CCCG IIO3HAHUA IIOHATHUA (HpCI[MeTHble " MeTaHpe,Z[MCTHBIG),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yEMble B XUMHH, NpeoOpa3oBbIBATH ILIUPOKO
MPUMEHSEMbIC B XUMHH MOJICIbHBIC MPEACTABICHHUS] — XUMHUUYECKHI 3HAK (CMMBOJI AJIEMEHTA),
xuMuueckass (GopMylna M ypaBHEHHE XUMHYECKOW peaklud — TMPU pPElIeHud Yy4eOHO-
IIO3HABATCIIBHBIX 3ajaa4, C y‘-IéTOM 3TUX MOJICJIBHBIX HpC,Z[CTaBHeHI/Iﬁ BBISABIIATH 158
xapaKTepnsoBaTL CyIIIeCTBeHHI)IG HpI/I3HaKI/I I/I3y‘-Ia€MI>IX O6’beKTOB — XUMHUYCCKUX BCIICCTB U
XUMHUYCCKUX peaKHI/Iﬁ, BBISABJISATH O6I].[I/Ie 3aKOHOMepHOCTI/I, HpI/I'-H/IHHO-CJ'Ie)ICTBeHHBIe CBA3U U
MPOTUBOPEYHS B U3YUaEMBIX MPOIIECCaX U SBICHUSIX.

ba3oBble uccienoBareibCcKue AeiiCTBHSA:



yYMEHHE HUCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTa TO3HAHUA, a
TaKkK€ B KadecTBE OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE TMPABUIBLHOCTH
BBICKa3bIBAEMBIX CYIKICHHIA,

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMH M MPOBEACHHUIO YUYEHHUYECKHX
HKCHEPUMEHTOB, YMEHHE Ha0II01aTh 32 X0/I0M MPOLecca, CAMOCTOSTEIBHO TPOTHO3UPOBATh €T0
pe3ynbTar, (HOopMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO PeE3yJIbTaTaM IPOBEAEHHOTO OIBITA,
HCCIIeIOBaHMs, COCTABIISITh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
¥ GOpM MpEeaCTaBICHHS, TOTYYaeMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJICP)KAaHUs, CIPaBOYHBIC TOCOOWs, pecypchl HWHTepHETa), KPUTHYSCKU
OLICHHUBAThH MTPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHE TMPUMEHSTh Pa3IHYHbIE METOJIBI M 3allPOCHl IPU MOUCKE B 0TOOpe MH(MOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIMIOJIHCHUS YI€OHBIX M MIO3HABATEIBHBIX 33134
OTIPENIeIEHHOTO THUIA, MPHOOpPETeHHE OIbiTa B 00JAacTH WCIONB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIeCHUE KYJIbTYpPOl aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTUMANbHYIO (QOpMYy MpeACcTaBICHUS
nH(pOpMalUM ¥ WJUTIOCTPUPOBATH pelIacMble 3aJaud HECIOKHBIMH CXEMaMH, JIHArpaMMaMH,
npyrumu popmamu rpauku U UX KOMOMHAIUSIMUY;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B MpoIEcce y4eOHOW U HCCIeI0BaTEIbCKOM
NEeSTeNIbHOCTH UH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X034iCTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY>KalolIe MPUPOJHON Cpe/ibl.

KoMMyHUKaTHBHBIE YHUBEpPCcAJIbHbIE YUeOHbI€e 1€ CTBHS:

yMEHHUs 3aJaBaTh BOMNPOCH (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBITIOIHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHWSI PEACTABIIATE MOJyUYECHHBIC PE3yJIbTAThI MO3HABATEIFHON JACSITETLHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaX; JeNlaTh IPE3eHTALUI0 pe3yJbTaTOB BBHIMOIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITA, J1TAOOpaTOPHOW pPAabOTHI MO HUCCIETOBAHHIO CBOWCTB
BEIIIECTB, Y4€OHOT O MMPOEKTa);

YMEHHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOMW IMMO3HABATEIHHOH U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH HPU PELIEHUH BO3HHUKAIOUIMX MpOoOJieM Ha OCHOBE yudéTa
OoOIIMX HMHTEPECOB W COTNIACOBaHMS MO3UIMI (0OCyxJaeHHs, 0OMEH MHEHHUSIMH, «MO3TOBbBIE
HITYPMBD», KOOPJMHAIIMSI COBMECTHBIX JCHCTBHIA, ONpeaeNieHue KPUTEPHUEB MO OIICHKE KadyecTBa
BBITIOJTHCHHOW paOOTHI M IPYTHE).

PeryasiTuBHble yHHBepcajibHble yUeOHbIE 1eliCTBUS:

YMEHHE CAMOCTOSTEIBLHO OMPENENITh 1eNu JAesITeNbHOCTH, IJIaHUPOBaTh, OCYIIECTBIIATh,
KOHTPOJHMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESITEIHHOCTh, BBIOMPATH
HanOonee dS(QQeKTuBHBIE CMOCOOBI pemieHHus Y4eOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIM alrOpuTM JIEUCTBUN MpuU
BBIMIOJIHEHUH 33J]aHUl ¢ Y4E€TOM TMOJy4YeHHs HOBBIX 3HAHMA 00 M3y4yaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIUAX, OIICHUBATh COOTBETCTBUE IMOJYYCHHOTO pe3yJbTaTa 3asBICHHOMN IIEINH,
YMEHHUE HCIIONIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPe/JIaraeMbIe B YCIOBUH 3a/IaHUA.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB MO OCBOCHHIO O0S3aTEIBHOTO COACpXKaHMUS,
YCTaHOBJICHHOTO JaHHOU (enepanpHOil pabodeld TporpaMMoii, BBIIEISIOT: OCBOCHHBIC



o0yyarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBMH, crenuduueckue s
NpeaMETHOW 005acTH «XUMHs», BUIBl JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
HHTEpIIpEeTaINH, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHbIX yU€OHBIX U HOBBIX CUTYaIUsX.

K kxoHuy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM ypOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHUH:

PacKpbIBaTh CMBIC OCHOBHBIX XMUMHYECKUX MOHSITHHA: aTOM, MOJEKYJa, XUMUYECKHUH
3JIEMEHT, [POCTOE€ BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOIHAs H
HEOJHOPO/IHAs), BaJEHTHOCTb, OTHOCHTEIbHAas aTOMHas M MOJIEKyJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBass J0JS XUMHUYECKOIO
3JIEMEHTAa B COCIMHEHHWH, MOJSIPHBIA OO0BEM, OKCHA, KHCJIOTa, OCHOBAaHHUE, COJIb,
3EKTPOOTPHULATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakiysl, Kiiaccuukanus
peaKkuMii: peakuy COeANHEHMs, pEaKMK pa3IokKEeHUs, PEAKIIMU 3aMELIeHUs, PEaKLUU
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEaKIMU, TEIIOBOM 3P PEKT peakluy, siApo aToMma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTanb, PaJUyC aromMa, XUMHUYECKas CBS3b,
NOJISIpHAasl U HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBast 0J1s BelecTBa (MPOLIEHTHAs KOHLIEHTpPaLUs) B paCTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHMX IMOHATUH M NPUMEHATH 3TU
HOHSTHS [TPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJ€HHsS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

OTIpeNieNIATh BAaJICHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHHSX, CTENEHb
OKHUCJIEHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IMPUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kjaccy COEQUHEHMM 1o QopmyiaMm, BHJI XMMHYECKOH CBs3U
(KOBaJIEHTHAs U HOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepuognueckoro 3akona J[. M. MenneneeBa: n1eMOHCTpUPOBATH
NOHMMAaHHE MEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nojoxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOraipo;

ONHKCBHIBaTh M XapakTepuzoBaTh TabmuuHyio Qopmy Ileproanyeckoil cucremsbl
XMMHMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «IJaBHas moArpynmna (A-rpynma)» u
«mmobounas moarpymmna (b-rpynma)», Manple W OoNbIIME TEPHOABI, COOTHOCHTH
0003HaueHMs, KOTOpble UMeoTcs B Tabmuue «llepuonndeckas cucrema XMMHYECKHX
anemeHToB J[. . MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeeneHre ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(pUUUPOBaTh XMMHUUYECKHE JIEMEHThI, HEOPraHUYECKHE BELECTBA, XUMUYECKHE
peakuuu (IO YMCIy W COCTaBy Y4YacTBYIOLIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
s dekry);

XapaKTepU30BaTh (OIMUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIacCoOB, IOATBEpXkJas ONMCAHWE IPUMEPAMU  MOJIEKYJISIDHBIX  ypaBHEHHH
COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHUsI XUMUUECKHX IIPEBPALLICHUH B Pa3IMUHbIX yCIOBUSIX;
BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOT'0 3JIEMEHTa 1Mo (popMyJie COeTUHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUECKOM peaklinu;



IOPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTENBHON NEATETbHOCTH — aHalU3 U CHHTES3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3AIHNI0, KIacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJICACTBEHHBIX CBSI3EH — IJI1 U3Y4YCHUSA CBOMWCTB BEUICCTB U XHUMHUYCCKHX peaKuHﬁ,
€CTeCTBEHHO-Hay4YHbl€ =~ METOAbl  MO3HAHUS  —  HAONMIOJEeHUEe,  U3MEpeHHe,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (peabHbI 1 MBICIICHHBIH);

cleloBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOW TMOCYyI0H U  J1abOpaTOpHBIM
000Opy/ZI0BaHUEM, a TaKXkKe IpaBWaM OOpAaIEHHUS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYUYEHHUIO
U coOMpaHUIO ra3o00pa3HbIX BEIIECTB (BOJOPOJA U KHCIOPOJA), NMPUTOTOBICHUIO
pacTBOPOB C ONPEAEHEHHON MAacCOBOM JTOJIEN pACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U IPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOoueh U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMyC, peHon(TaTenH, METUIIOPAHX U APYyTHE).

K konHuy obyuenus B 9 kiacce ImpeIMETHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLIMXCS YMEHHM:

PaCKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOAKHOE BEUIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIICHMS, XMMHUYECKAsl peaKkuus, XUMHUYECKas
CBsI3b, TETUIOBOW dPPEKT peakiuu, MOJIb, MOJSPHBIH 00BEM, PacTBOP, AIIEKTPOIIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHUECKAsl JUCCOLMAIUs, peaklUud HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHUMble W HEOOpaTUMBIE PpEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUM,  OKHUCIHUTENb,  BOCCTAaHOBUTEID,
OKHUCJICHHE ¥ BOCCTAHOBJIICHHE, aJIOTPONHUs, amMQpOTePHOCTh, XUMHUYECKas CBsI3b
(koBasleHTHAsi, MOHHAs, METaJUIMYecKas), KpUCTAIJIMYecKass pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEeaKkluH, IMPeAeNbHO AOMyCTUMAs
koHueHTtpauus [1/IK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHH M MPUMEHSTH 3TU
MOHATHS TPU OMTMCAHUH BELIECTB U UX MPEBPALICHUN;

UCIIONIb30BAaTh XHMHUYECKYI0 CHMBOJIMKY JJsi COCTaBJeHHs (QOpMyJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

ONPEACNATh BAJEHTHOCTb M CTENEHb OKHUCICHHS XUMHYECKHX DJIEMEHTOB B
COCIMHEHMUAX PA3IMYHOIO COCTaBa, MPHUHAIIEKHOCTh BELIECTB K ONPEICIEHHOMY
KJIacCy COEJMHEHUH Mo QopmyiiaM, BUJ XUMUYECKOW CBs3U (KOBaJEHTHAs, MOHHAs,
METaJIJIM4ecKasi) B HEOPraHWYEeCKUX COCAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dopMmyIe, xapakTep Cpelasl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cmbich Ilepuognyeckoro 3akona [[. 1. MenaeneeBa u J€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo Gopmy [leprognueckoit
CUCTEMBbl XMMHUYECKHX OJIIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas mnoiarpynma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u OoJblIMe NEPUOJBL,
COOTHOCUTh O00O3HAYEHUs, KOTOpble MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin Aapa, o0IIee YuCiIo SJIEKTPOHOB U PACTIPEISIICHUE HX 10 IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIME 3aKOHOMEPHOCTH B WM3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COCIMHEHMI B Mpe/esiaX MajbIX MEPHOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;



KIACCU(PUITMPOBATH XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIeCTBA, XMMHUUYECKUE
peakuuu (110 YUCIy U COCTaBY y4YaCTBYIOUIMX B PEaKLUU BEIIECTB, 10 TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENeHEeH OKHUCICHHSI XUMHUYECKHUX AJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHENU(PUUECKHEe XUMHUYECKHE CBOWCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAsl ONMKMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTHUYECKON JUCCOUUALIMU KUCIIOT, IEJI0YE U COJeH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TI€HETUYECKOM CBSA3M MEXAYy BEIEeCTBaMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI I[OCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca 3TUX PeaKuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHMSI, BO3MOXHOCTU
MPOTEKAHUsI XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTA Mo (hopMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEeaKuu;

coOnroAarh MpaBuia [OJNb30BAaHUS XMMHUYECKOM MOCYIOM M J1abOpaTOpHBIM
o0opy/s0BaHHEM, a TaKKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
UHCTPYKUHUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYUYEHHUIO
¥ cOOMpaHHUIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

IPOBOANTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PA3JIMYHBIX BELIECTB!
pacno3HaBaTh ONBITHBIM IMYyTEM XJOpHA-, OpoMHI-, MOAMI-, KapOoHat-, (ocdar-,
CWJIMKAT-, Cylnb(}ar-, TUIPOKCHI-MOHBI, KATUOHbBl aMMOHHS M HOHBI H3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOINE B BOJAHBIX paCTBOpPaX HEOPTAHMUECKUX BEILIECTB;
IPUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O00OOOIIEHHE, CHCTEMAaTHU3alWIO, BBIABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsI M3YYEHUS CBOMCTB BEIIECTB M XUMUYECKHUX PEAKIHH, €CTECTBEHHO-
HAay4YyHbIE METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEHUEe, MOJCIUPOBAHHE,
HKCIEPUMEHT (peabHbIN U MBICIICHHBI).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KognuecTBO YacoB DeKTPOHHbIE
Ne HaumeHnoBanue pa3uesion Kontponsuse | TIpakTaueckue (undposbie)
1/ | M TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NOHATHS
Xumust — BakHas o0J1acThb
11 €CTCCTBO3HAHUS U 5 ) bu6mmoreka [JOK
' MPaKTHYECKON https://m.edsoo.ru/7f41837¢
EeITEILHOCTH YeJIOBEKA
12 BemiecTBa 1 XuMH4ueckue 15 | bu6mmoreka [{OK
' peaKiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BelECTB
21 Bosayx. Kucnopoz. 6 bubnunoreka [JOK
' IMousTHe 00 oKCHIax https://m.edsoo.ru/7f41837¢
5 Bonopon. [Tousarue o g | bu6mmoreka [JOK
' KHCIIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. Pacteopsl. IlonsTue 5 | | bubnnorexa [JOK
' 00 OCHOBaHMIX https://m.edsoo.ru/7f41837¢
24 S:: iﬁi:ia;; ; 1 | | bubmorexa HOK
' P N https://m.edsoo.ru/7f41837¢
COeIMHEHUI
Hroro no pazneny 30

Pasnen 3. Ilepnoanueckuii 3axon u [lepuognyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa.



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
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CTpOCHHe aTOMOB. XUMHYeCKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE P€aKkuu

[lepuonnueckuii 3aKOH 1
[Iepuonnueckas cucrema
3.1 XUMHYECKHUX 3JIeMEHTOB /1. 7
N. Menneneesa. Ctpoenue
aToma

Bbu6mmoreka [JOK
https://m.edsoo.ru/7141837¢

XUMHUeCcKas CBA3b.

319 OKHCIUTEIBHO- g ) bu6nmoreka [JOK
BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu

Hroro no pasneny 15 Bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
bu6mmorexa [JOK

Pe3epBHOE Bpems 3

https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO YACOB

[10 [IPOT'PAMME 68 > >



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

9 KJIACC

KoanuyecTBo 4acoB

JIEeKTPOHHbBIE
Ne HaumenoBanue pa3uesion Kontponbusre | TIpakTaueckue (uudpoBbie)
n/m | W TeM MPOrpamMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBoO 1 XUMHU4ecKHe peaKIuu
L1 | st oomomne pomnenes | | biorera LIOK
' e https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XUMHYECKUX PEaKIUii https://m.edsoo.ru/7f41a636
C)
13| wecowraum, Xncene | S 1 | | brbmorera LlOK
. " uarus. XUMHYECKU
. Hat https://m.edsoo.ru/7f41a636
peakuuu B pacTBOpax
Uroro no pazaeny 17
Pa3znea 2. HeMeTaJJIBI H HX COeIMHEHHS
06
ast XapaKTepUCTUKA BuGmiorexa [IOK
2.1 XUMHYECKUX AJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIHA-rpynmel. ["anorenst
OO01as xapakTepucTHKa
29 XUMHYECKHUX IJICMEHTOB 6 bu6mmoreka [{OK
' VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast xapakTepUCTHKA
)3 XAMUYECKHX DJIEMECHTOB 7 | bubmnoreka [IOK

VA-rpynmsl. A3ot, hocdop
U UX COCAMHEHHUS

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

OO61as xapakTepucTHKa

54 XUMHUYECKHUX DJIEMEHTOB g bu6mmoreka [JOK
' IVA-rpynmel. Yrnepona u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHCHHMSI
Hroro no paszneny 25
Pa3nen 3. MeTa/jibl M MX COeAMHEHUSA
bu6mmoreka [JOK
A i 4
3 Obuge ceoficTea MeTaIOB https://m.edsoo.ru/7f41a636
19 Baxneiimme MeTanisl 1 X 16 bu6mmoreka [JOK
' COEIUHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Paznen 4. Xumus 1 oKpyKamomas cpeia
41 BemecrtBa u maTepualsl B 3 Bbu6mmoreka [JOK
' JKU3HH YeIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
p BHOE BOEMS 3 bubmuoreka [JOK
S3EPBHOE Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Kompoasase | Tpaxrmaeckme Hdara JJeKTPOHHBbIE HU(POBHIE
n/n Bceero U3yYeHUs o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
) [Ipenmer xumuu. Ponp XuMuu B )KU3HU | bub6muoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METOAAX TIO3HAHUS B XUMUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1a00OpaTOPUU U IPUEMBI 1 bubmuoreka [JOK
oOparnieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Uucteie BemecTBa U cMech. CrocoObl | bubmnoreka LJOK
paszeneHust cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padora Ne 2 «Pa3nencHue
5 c;[)eceﬁ (Ha Hpull)wepe OYHUCTKHU HOlllsapeHHOf/'I 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubnnorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
. XUMHUYECKHUE 3JIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U COXKHBIE BEIIECTBA 1 bubmoreia HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa IOK
https://m.edsoo0.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumunyeckas popmyia. BaneHTHOCTD bubmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JICMEHTOB
1 OtHocHUTEeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOcuTeNbHAS. MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XHMAYECKOT0 PJIEMEHTA B bubmuoreka [{OK
COEIMHEHNU https://m.edsoo.ru/ff0d350c¢
13 KonunuecTtBo BemectBa. Monb. MossipHas bubnuoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKue U XUMHUUCCKHUE SIBIICHUS. bu6mmorexa [JOK
XUMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycnoBus NpoTEeKaHus bubnunorexa [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubnuorexa [JOK
XWMHYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
BrIunciaeHus KoInm4ecTBa, MacChl BEIIECTBA bu6mmorexa [JOK
17 .
M0 YPaBHEHHUSM XMMUYECKHUX PEaKIUii https://m.edsoo.ru/ff0d5708
Knaccudukamus xuMuueckux peakiui
18 (COC,[[I/IHq;HI/I}IHpa3HO)KeHI/I}I 3a£emeL:m;1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIIUKJIOIEIUCT. O60gIHGHI/Ie u bubmorexa [IOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIMs 3HAHUH
20 KonTponbnas padora Nel no teme bubnuorexa [IOK
«BemecTBa U XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa. BuGiorexa LIOK
21 Kucnoposn — »ay1eMeHT ¥ IpocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448¢e



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
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
https://m.edsoo.ru/ff0d448e

dusnueckre U XUMHUYECKHE CBOMCTBA

bubmnoreka IJOK

22 KHUCJIOpO/ia (peaKIuu OKUCIICHUS, TOPCHHE). hitps://m_cdsoo.ru/f0d4614
[TousTue 06 okcuaax B ’

CriocoObI osTyueHHs KUCIOPOAa B
bu6 OK
23 71a00paTOPUH U IPOMBIIIEHHOCTH. hED:'I;I/(r)l:eeKdascl){) /f0d497a
[IpuMeHEHHE KUCIOPO/Ia T '
Tennooit 3¢ heKkT XUMUYECKOH peakIuH, BuGmorexa LIOK
24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHECHUH,
https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIMIX phTedso0.u
TorumBo (HedTh, yroas U MeTaH).
bu6 OK
25 3arpsi3HeHue Bo3ayXxa, CIocoObl ero h‘ftl :I;/(;zeelii u/ff0ddcda
://m. Iru
IIPEIOTBPALLECHUS P
[IpakTuueckas pabora Ne 3 o Teme
bu6 OK
26 «ITonmydenne u coOMpanmne KUCIOpoa, htl;l :I;I/?;eelii u/ff0ddac)
o https://m.edsoo.ru/ff0d4ae2
U3Yy4YEeHHE ero CBOMCTBY

7 Boxopon — 351eMeHT U IpOCTOE BEIIECTBO. bubnuorexa [IOK
Haxoxnaenue B npupose https://m.edsoo.ru/ff0d4dd0

73 du3nyeckue U XMuMHUUYECKHE CBOMCTBA bu6mmoreka [JOK
Bogopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6 OK

29 [TonsiTHE O KMCIOTAX U COJAX htPtI :I;I/?;e:lsi /Ff0d50d2

ps://m. .

30 Crioco0bI TOJTydeHUst BOAOPOIa B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas pabora Ne 4 o Teme Bu6moreka LIOK

31 «[lomyuenue u cobupanue BoJ10poJa, hitps://m.edsoo.ru/fOd4f42
U3YyYCHHE €r0 CBOUCTBY o '

bu6 OK
32 Mosipabiii 00bEM Ta30B. 3aK0OH ABOTaIpo nonuoteia 11

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Brruncaenus o0béMa, KOIUYECTBA

33 BEIIIECTBA raza Mo ero M3BeCTHOM bubnuorexa LOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BeIlleCTBA WIH 00BEMY
B 68
(o | D ot e e
peak . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 dusnyeckue €CKHUE CBOWCTBA BO bubmmorexa LIOK
U3UYECKUE U XUMUIECKUE CBOWCTBA BOJIBI
A https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [Tonstue 00 bu6mmoreka [IOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
B .H
57| nemacumenne pactaop. Macconas 1o b orera LIOK
B P PEL A https://m.edsoo.ru/ff0d5b40
BEIECTBA B paCTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE pacTBOPOB C bubmuorexa [IOK
38 . . .
orpeeEHHON MacCOBOM A0Jei https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIECTBA
39 Konrponsnas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopona. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
41| enoniu, octomax u aporepiix bitbmorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUSA: COCTaB, KJIaCCU(DUKALINS, bu6mmorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA bubnuoreka [JOK

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocras, kinaccuduxanus,

bubaunoreka [HOK

4 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue u XMUMUYECKUE CBOMCTBA KUCIIOT Bubnnorexa HOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuoreka [JOK
MOJTyYeHUs, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCTIEPUMEHTAJIBHBIX 337124 110 TEME bubmnoreka IJOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COETUHEHUI
I'enernyeckas cBsI3b MEXAY KjaccaMu bubnuorexa [IOK
48 .
HEOpPraHMYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3ALIUS 3HAHUI bubmorexa HOK
https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 o teme
50 "OCHzBHBIe Knr;ccm HEOPraHUYECKUX bubnmorexa LOK
- https://m.edsoo.ru/00ad9ela
COETMHEHHI
[TepBbIe OMBITKA K nukanum
51 XI:I\I/)II/I'-I:CK;)IX 3neMe1J{I:(():1(3:. I?IOHTITFII/IG 0 bubmmorexa IOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoAHbIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 CI/I(EFGMIE[J, XAMUYECKHUX 3J1eMe£T01§I . N. bubmmorera LIOK
https://m.edsoo.ru/00ada52c
Menpeneena
53 IIepuonsl, rpymnisl, MOATPYIIIIbI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00adas52c
54 Crpoenune atomoB. CocTaB aTOMHBIX SIIEP. bubnuorexa [JOK
W3oTormbl https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB bubnuorexa [JOK



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

anemeHToB llepuoanueckoii cuctemsr . W.
Menneneena

https://m.edsoo.ru/00ada6bbc

XapakTepuCcTUKa XUMHUYECKOIO 2JIEMEHTA

Bbu6mmorexa [JOK

56 o ero noJyioxkeHuto B [lepuoanueckoii https:/m.edsoo ru/00adag24
cucreme /I. 1. Mengeneesa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAayKU U npaktuku. /1. 1. bubnuorexa LIOK
MenieneeB — y4€HBIi, eJaror u https://m.edsoo.ru/00ada96e
rpaKJIaHuH
PesepBHbIil ypok. O000IICHHE 1
58 CI/ICTI;MaTmZLII)H;I 3HaHHI;l / Beepoccuiickast bubmorexa HOK
https://m.edsoo.ru/00adb33c¢
mpoBepoyHas pabora
KonTponsras padora Ned 1o Teme
59 «CszeHI/Ie aT(I))Ma. XuMHu4decKasi CBSI3b» / bubnmorexa LOK
. https://m.edsoo.ru/00adb486
Bcepoccuiickas nmpoBepouHas pabota
60 DIIeKTPOOTPULIATETLHOCTH ATOMOB bubnuorexa [JOK
XUMHYECKHX AJIICMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHasg xuMuyeckas CBI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTtHas nossipHasi XuMHU4uecKas CBs3b Bubnmorexa HOK
https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoasipHas XUMUYECKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmmorexa IOK
https://m.edsoo.ru/00adae28
65 OKHCIUTETPHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
peakmuu https://m.edso0.ru/00adb076
66 OKuCIUTEIN 1 BOCCTAHOBUTEIIH bu6mmoreka [{OK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.edsoo.ru/00adb076

PesepBHblit ypok. O6001IeHNE 1

67 cucTeMaTu3alus 3HaHUH 110 TeMe 1 bubmorexa HOK
https://m.edsoo.ru/00ad9cb2
«CTtpoenne atoMa. XUMUYECKAsl CBS3b
68 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuoreka [JOK
cUCTEMATH3aUA 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
I[TPOT'PAMME
9 KJIACC
KoanuyecTBO 4acoB
e Tema ypoka KonTtpouasnbie | IIpakTnueckune Aara UIEKTPOHHbIE M PPOBLIE
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Ilepuoguuecknii 3akoH. [leproandeckas
1 CI/I(EFCMI; XUMHYECKHUX BHCMIG)HT(I)[B . . 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Menneneera
3aKOHOMEPHOCTH B U3MECHEHUH CBOMCTB
2 XI/IMI/I‘ICCKEIX 3JIEMEHTOB MEPBBIX TPEX 1 bubnmoreia LHOK
https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Krnaccudukanus 1 HOMEHKIIATypa 1 bubnmorexa [JOK
HEOpPraHMYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xumMudueckoil CBSA3U U THUIIBI 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

KpUCTATNIMICCKUX peHIéTOK

https://m.edsoo.ru/00adbac6

KonrtponsHas padora Nel mo reme

5 «IloBTOpEHUE M yriIyOieHHE 3HAHU
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

Knaccudukanuss XuMHUeCKUX peaKIfil mo bu6mmoreka [IOK

6
pa3IMYHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsITHE O CKOPOCTH XUMUUECKOM PEeaKIIHUH.

7 H p P bu6mmoreka [IOK

OHSITHE O TOMOT€HHBIX M T€TEPOre€HHBIX
p https://m.edsoo.ru/00adbe9a
peaKIusIx
[ToHsATHE 0 XUMUYECKOM PAaBHOBECHH.

2 @akTOpPBI, BIUAIOIIHAE HA CKOPOCTh bubmuoreka [IOK
XUMHUYECKON peaKIMU U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC bu6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3AEKTPOTUTHYECKON AUCCOIUALINH. but6mmoreka [IOK
CunbHbIe U cl1a0ble ANEKTPOIIUTHI https://m.edso0.ru/00adcd68

1 o . bubmnoreka LJOK

OHHBIC YPaBHEHMS PEaKIUil
P P https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCIOT U

12 . 4 06 bubmuoreka [JOK

OCHOBaHMI B CBETE IIPEACTABIICHHI O

. p https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XUMUYECKUE CBOMCTBA COJICH B CBETE

13 5 06 . bubmuoreka [{OK

MPEJICTABICHUI 00 3JIEKTPOIMTUICCKOU
P P https://m.edsoo.ru/00add8b2
JIACCOLMAIAN
14 M . bu6mmoreka [IOK
OHSTHE O THAPOJIN3E COJICH
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMATU3aIMs 3HAHUH bubmuoreka [JOK



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00addd12

[IpakTuyeckas pabora Ne 1. «Pemenune

bu6mmoreka [JOK

16
HKCHEPUMEHTAIbHBIX 3371249 https://m.edsoo.ru/00addbfa
KonTpombHas padora Ne2 1o Teme
17 5 P P bu6mmoreka [IOK
«DIEKTPOIUTHYECKAS TUCCOIUALIHS.
P A HHat https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaKIMU B PacCTBOPax»
OO6m1as XxapakTepuCTHKA rajJoreHOB. bubnuotexa [JOK
18 .
XUMUYeCcKue CBOMCTBA Ha IPUMeEpE XJIopa https://m.edsoo.ru/00addfe2
Xnopopogopoj. ConsiHast KUCIIOTA,
19 POBOZIOPO . bubmuoreka [JOK
XHMHYECKHE CBOMCTBA, MOJyUYEeHUE,
Y https://m.edsoo.ru/00adel104
MIPUMCHCHUE
[IpakTrueckas padora Ne 2 1o Teme
20 1?{ P . bubmuoreka [{OK
«ITonyueHre COIIHOM KUCIIOTHI, U3YUYCHUE
) yu Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Breramcienus 1mo ypaBHEeHUSM XUMHYECKHX
)1 . yp but6mmoreka [IOK
€aKIui, eclIi OAUH U3 PEarcHTOB JaH B
pearti A P A https://m.edsoo.ru/00ade488
HU30BITKE
” OO6mras xapakTepucTrka 3J1eMeHTOB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJIIOTpOIHBIE MOIU(UKAIIUH CEPHI.
” ; P i ! 11 p 3 bu6mmoreka [JOK
ax0JKJIEHHUE CEPhl U €€ COeTMHCHUN B
! P f[ https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBOHCTBA CEPhI
24 CepoBoaopoj, cTpoeHue, (pu3ndeckue u bubmuoreka [{OK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuanl ceprl. CepHas KHCIOTAa,
25 buz I[e:c Ie) ; €CKI€e CBOWCTBA bubmorexa TIOK
M3UYCCKUC U XMMUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHCHHE
26 XUMHUYECKUE PEAKIUH, JIEKAIUE B OCHOBE bu6mmorexa [JOK



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

MIPOMBIIIIJICHHOTO CII0C00a MOTyYCHHS
CEpPHOM KUCIOTbl. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOLLEH Cpeabl
COEIMHEHUSIMU CEPbI

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

Briuucienne MaccoBOii 10U BBIXOAa

bu6mmoreka [JOK

27 MPOJYKTa peakluuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa 3JeMeHTOB V A-

73 rpynnsl. A30T, pacpoCTpaHEHHE B bubnuorexa LIOK
npupoze, Gu3nIeckue 1 XUMHYECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero Gpu3nYecKrue 1 XUMUYECKUe bu6nuorexa LIOK

29 .

CBOMCTBA, MOJIyYEeHUE U MPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme
30 <<1?[OJ'IYIICHI/16 athI/IaKa W3yYEHHE €ro bubnnorexa LHOK
N ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€¢ pu3ndeckue u bu6mmorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEU

19 aMMOHUS B KQU€CTBE MUHEPAJIBHBIX bubnuorexa LIOK
ynoopenuit. XuMHUYECKOe 3arpsi3sHeHNE https://m.edsoo.ru/00adf518
OKpY’KaloIIel Cpebl COSAMHEHMSIMH a30Ta
®ocdop. Oxeua pochopa (V) u

33 (I)OC(%)OII;)HEUI KI/I;:HJI((i))Ta q)q)lfm(qe?:xne " bubmmorexa IOK

L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOYyYCHHE
Hcnonb3oBanue ¢pocdaToB B KauecTBe
34 MHHEPaTbHBIX yﬂq())6p(£HI/II7L 3arpsi3HeHUE bubmmorexa IOK
N https://m.edsoo.ru/00adfc20
MIPUPOAHON cpefbl hocaTamu
35 Yraepon, pacnpocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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(u3nyeckrue U XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adfd9c

OKCI/II[LI yriaepoaa, ux (I)PBH‘ICCKI/IC )51
XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE

bu6mmorexa [JOK

36 MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTJIepoJa https://m.edsoo.ru/00adfebe
Iv)
37 YronbsHas KUCI0Ta U €€ CoIu Bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 1o Teme
38 "l'll)onyquI/Ie yrielmcnoro rasa. bubnmorexa LOK
https://m.edsoo.ru/00ae027¢
KauectBennas peaknus Ha kapOoHAT-HOH"
[TepBoHaYaIbHBIC TOHATHUS 00
39 oprpaHI/IquKnx BEIIECTBAX KakK O bubamorexa HOK
https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YTIIepoaa
40 Kpemnuii u ero coenuuenus brbmorexa LIOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Perenue
A1 AKCTIICPUMEHTAIIBHBIX 3a]1a4 110 TEME bu6mmoreka [JOK
«BaxHeiie HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHSI»
KontpoabHas padora Ne3 mo teMe
42 «Baiieﬁmne ieMeTameI U UX bubmmorexa LHOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
13 3JIEMEHTOB — METaJUIOB. MeTajuinueckas bubnuotexa [JOK
CBSI3b U METAJUIMUECKask KPUCTAITMYECKas https://m.edsoo.ru/00ael103e
peméTrka. Pu3nuecKre CBOMCTBA METAIIIOB
44 XUMHUYECKHE CBOIICTBA METAJIIOB. bub6mmorexa [JOK

DNEKTPOXUMHUUYECKUN Psiji HANIPSKEHUN

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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
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https://m.edsoo.ru/00ae1156

METAJIJIOB

OO6u1re cnocoObl MOTYyYSHHUS METAILIOB.
CrnnaBel. Beruncnenus no ypaBHEeHUAM

bu6mmorexa [JOK

5 XUMHAYECKHUX PEaKIuii, €Clii OJJ1H U3 https://m.edsoo.ru/00ael 156
PEareHTOB COJCPIKUT IPUMECH
46 [TonsATHE O KOPPO3UU METAIUIOB bubmmorexa HOK
https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 Wenonpie MeTamIE! httns://m.edS(I)lo.ru/Oanl4b2
48 OKcuabl ¥ TUIPOKCUIBI HATPUS U KU bubmoreia HOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHBIE METAJIbI — KAJIBIUHA U bubmuoreka [{OK
MarHui https://m.edsoo.ru/00ael5e8
50 Bakueimue coeTMHEHUA KLU bubmorexa TIOK
https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH
52 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPAaHCHUS bubmmorexa LIOK
https://m.edsoo.ru/00ae1886
| e et
yerpateus” https://m.edsoo.ru/00aelae8
54 J— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keseso httns://m.edS(])_f).ru/Oan1d86
57 Oxcunsl, TuapoKcH bl U conu xxenesa (1) u bubmuoreka [JOK



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
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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xenesa (111)

https://m.edsoo.ru/00ae35e6

58 O06o001IeHre U CUCTEMaTU3aIKs 3HAHUH 1
59 | nmepmemanon st no e, 1 bnorera LIOK
«Bakneime MeTauIbl ¥ X COSIMHEHUSD) bitps://m.cdsoo.ru/0fac3dct
Brrurcnenus Mo ypaBHEHUSIM XUMHUYECKUX
o | T e |
BrrunciieHus MaccoBOM JOJIM BBIXO/A R
MPOYKTA PEaKIIIH
61 O06o006meHre 1 cucTeMaTU3alus 3HaHUH 1
2 KonTponbnas padota Ne4 mo teme 1
«BakHenme MeTaibl ¥ X COSAMHEHUSD)
63 BemectBa u MmaTepualbl B IOBCEAHEBHOM | bu6mmoreka [IOK
YKU3HH YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH | bubnuorexa [IOK
CpeIibI https://m.edsoo.ru/00ae4270
65 Ponbs xuMum B pelieHUH 3KOIOTUUECKUX 1 bubmuorexa [JOK
npobaem https://m.edsoo.ru/00ae4270
66 PesepsHblil ypok. O60011ieHNe 1 | bubnuoreka [IOK
CHUCTEeMaTH3aIus 3HAHUHN https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U | bubnuorexa LIOK
CHUCTEMaTH3aIlus 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600meHNE 1 | bubmuorexa [JOK
cUCTEMATU3AalNI 3HAHUI https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

[To Teme: «IlepBoHavanbHbIE XUMHYECKHUE TIOHSITUSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJla, XHMHUYECKUI JJIEMEHT, IPOCTOE BEIECTBO, CII0KHOE
BEIIIECTBO, CMeCh (OJHOPOJHAsS W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKyJIsIpHas Macca, KOJIUYECTBO
BEILIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas A0S XHMHYECKOTO
dJIEMEHTa B COCIMHEHWH, MOJIIPHBIM 00BEM, XUMHUYECKas PEaKIvs,
KnaccupuKalus  peakiuil:  peakuud  COCOUHEHHs,  PEeaKIuu
pasjoXKeHUsl, peakUWu 3aMeUIeHMs, peakuud oOMeHa, 5K30- U
SHAOTEPMHUUYECKUE pPEaKIMH, TEeToBOM 3(h(dEeKT peakiuu, pacTBop,

MaccoBasi 10Jid BelecTBa (MIPOLIEHTHAs KOHIIEHTpAlHsl) B pacTBOpe

1.2

WIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATUHA H

MNPUMCHATDH 3TU MMOHATHS IIPU OITMCAHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMHWYCCKYHO CHMBOJIMKY IJIsI COCTABJICHUS q)OpMy.]'I

BEILIECTB U YPABHEHNN XUMUYECKHUX PEAKLIUN

1.4

PaCKpbIBaATh CMBICJI 3aKOHOB COXpPaHCHUA MacCChblI BCIICCTB,
IIOCTOAHCTBA COCTaBd, AaTOMHO-MOJICKYJIAPDHOI'O YYCHHUA, 3aKOHA

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTb aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCOAUHECHUAX

1.6

KJIacCU(UIUPOBATh XMUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BELIECTB, M0 TEIJI0BOMY PPeKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPDHYIO W MOJISIDHYRO MacCChl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYIO JIOJNII0O XHMHUYECKOTO 3JEeMEHTa 1o (opmyie




COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEIIECCTBA B PaCTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METOJbI MO3HAHUSI — HAOJIOICHHE,
W3MEpEeHUe,  MOJCIHUPOBAHHME,  OSKCIEPUMEHT  (peaylibHbIl U

MBICJICHHBIN )

ITo Teme: «BaxHenmue npeacTaBUTENIM HEOPTaHUYECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKHUX MMOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OMpEaACIATh MNPHUHAMJIC)KHOCTh BCIHICCTB K OHpeI[CJ'IéHHOMy KJ1accy

coeanHeHui no Gopmynam
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KJ'IaCCI/I(i)I/II_[I/IpOBaTL HCOPTraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJas OMUCAHUE MpPUMEPAMHU

MOJICKYJISAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX XUMHNYCCKHUX peaKHHﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCHMMOCTH OT HX
KauCCTBCHHOI'O COCTaBda, BO3MOXHOCTU IMPOTCKAHHUA XHUMHUUYCCKHUX

MIPEBPALIECHUI B Pa3TUYHBIX YCIOBUAX

2.6

ClleZloBaTh IIPaBUJaM  II0JIb30BAaHUS XMMHUYECKOM MOCyloll U
na0opaTOpHBIM 00OPYAOBAaHHEM, a TaK)Ke MpaBUiIaM OOpalIeHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKUUSMU TIO BBIMOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOPOAA U KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHONM MAacCOBOW JOJIEM PacTBOPEHHOIO
BEIECTBA, MNIAHUPOBATH U MPOBOJUTH XMMHUYECKHE SKCTIEPUMEHTBHI I10
pacno3HaBaHUIO pPACTBOPOB WIEJIOYEH U KHUCIOT C IOMOUIBIO

UHAMKATOPOB (JaKkMyc, (heHosdraaent, METUIOPAHK U IPYTHUE)

2.7

MIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peakIuu

I[Io Teme: «llepnommyecknii 3akoH u Ilepmommueckas cucrema
xumuueckux ayeMeHtoB JI. WM. MenneneeBa. CrtpoeHue aToMOB.

Xumudeckas cBa3b. OKHCINTEILHO-BOCCTAHOBUTEIILHEIC peakunumn»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATUH: SIpO aTroma,
ANEKTPOHHBIA CJOW aroma, aTroMHas OpOWTadb, paguyc aroma,
XUMUYECKasi CBsA3b, MOJISIPHAs W HEMOJISIpHAsT KOBAJGHTHAs CBS3b,

QJICKTPOOTPpUIATCIbHOCTh, HOHHAA CBA3b, HOH, KAaTHOH, aHHOH,




CTCIICHb OKHCJICHHUA

3.2 KJIACCU(PUITUPOBATH XUMUUECKHUE DIIEMEHTHI
OIMMCHIBATh M XapaKTepH30BaTh TaONMuHyr0 ¢Gopmy I[lepuommdeckoii
CUCTEMbl XMMHYECKHX DJJIEMEHTOB: pAa3/IM4YaTh IOHATHS «IJaBHas
33
noarpynmna (Arpynma)» u «mobounas moxarpynma (brpymma)y,
«Malbie» U «OOJBIINE» MEPUOIBI
packpeiBaTh cMbich [lepuoamdeckoro 3akona J[[.MI. MeHnneneena:
14 JEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XUMUYECKHX DJIEMEHTOB OT HX mnojoxeHus B Ilepuogmueckoit
CUCTEME
COOTHOCUTh  O0O3HAuUEHUs, KOTOphIE HMEITCI B  TabmiwIe
«Ilepuognyeckass  cucrema  Xxumuyeckux  anemeHtoB  J.U.
3.5 MeHaeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsiig sjapa, oOlee dYHCIIo
3JIEKTPOHOB U PacCHpe/iesIiEHUEe UX MO 3JIEKTPOHHBIM CIIOSIM)
16 OTpEAENATh  CTENEeHb  OKHUCIEHUS  JAJIEMEHTOB B  OWHApHBIX
' COCIMHEHHSIX
37 OTpENEeNATh BUJ XHUMHUYECKOW CBsI3W (KOBaJeHTHAsT M HOHHAs) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJbTarta

1

Ilo Teme: ((BGH_ICCTBO U XUMHNYCCKad pCaKI A

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHSTHI: pacTBop,
AJIEKTPOJIMUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JIUCCOLUAIINSA,
peakIuy HMOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumbie u HEoOpaTUMBbIE peaxuuu,
OKHCIIUTEITbHOBOCCTAHOBUTEIBHBIC peakum, OKHCIIUTEIT,
BOCCTAHOBUTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHA,
amporepHOCTh,  XMMHYECKash  CBA3b  (KOB&JIGHTHAs, HWOHHAsd,
MeTaJuln4yecKast), KpUCTaJuIMdecKas pemeéTka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu




1.2

HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA H

MNPUMCHATDH 3TU MMOHATHS IIPU OITMCAHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPABHEHUS DSJICKTPOJUTHUECKOW IMCCOLMALUM KHCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE M COKPAIIEHHBIC YPAaBHEHMs pEaKIUi

HOHHOI'0 OOM€EHa

1.4

PACKpPbIBATh CYHNIHOCTb OKHCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ

MOCPENICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ITHX peaKIuii

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKON pEeaKIuu

Ilo temam: «Hemeraminl M uMX coeaAuHEHUs» M «MeTaluibl U HX

COEIMHEHUS

2.1

XapaKTEePU30BaTh (OMUCKHIBATh) 00IIME U CTICU(UIECCKUE XUMUIECKIE
CBOMCTBAa NPOCTBIX U CIIOXKHBIX BELIECTB, MOJTBEpXkAasi ONHUCAHUE
MpuMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XHUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIATb YPABHCHUS peaKL{Hﬁ, NOATBCPIKAAIOIIUX CYHIECCTBOBAHUC

TCHETHYCCKOM CBA3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

cJIeg0oBaThb ImpaBujiamM II0JIb30BAaHU XUMHUYECKOU HOC}’HOﬁ )41
abopaTOpHBIM O00OpPYJAOBAaHHEM, a TAKXKE TMPaBHJIaM OOpAIIeHHS C
BCIICCTBAMHU B COOTBETCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO UM COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO ra3a)

2.5

NPOBOJIUTH PEAKIUH, MOJATBEPXKAAIOUINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM IYyTEM XJIOPHU-,
Opomuza, wuonupa, kapbonar, ¢ocdar, cunukar, cyiabdar,
THIIPOKCUINOHBI, KaTHOHBI aMMOHHS, MOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHUEC B BOAHBIX PACTBOPAX HCOPIraHNYCCKHUX BCIICCTB

ITo Teme: «XuMHS U OKpYXKArOLIas cpesiay

3.1

PaCKpbIBaTb CMBICII  OCHOBHBIX XHMHYCCKUX MMOHATHUH: HI[K

BCIICCTBA, KOPPO3Hd METAJIJIOB

3.2

INPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM JACATCIIBHOCTH —

dHallIi3 MW CHHTC3, CpPABHCHUC, 0606H_[€HI/Ie, CUCTCMAaTHu3alulo,




BBISIBIICHHE TPUYUHHO-CICJCTBEHHBIX CBSI3€M — JUISI  HM3yYCHHS
CBOMCTB BEILIECTB U XUMHUYECKUX PEAKUUN; €CTeCTBEHHOHAYyYHbIE
METOABbl TO3HAHUA — HAOJIOJEHNEe, H3MEpPEHHEe, MOJICTUPOBAHHE,

IKCIIEPUMEHT (peaabHbIN U MBICTICHHBIN )




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XUMHM B KM3HM YeJOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BEIICCTB

1.2

ITousTHE 0 MeTOHaxX MO3HAHUA B XUMHU. YucTele BemecTBa 1 cmecru. CriocoOb!

paszeleHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuueckrue d3neMeHThl. CHMBOJBI  XHMMHYSCKHX

351eMeHTOB. [IpocThie U c10KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumnyeckass Gopmyia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTeNnbHas ~ aTOMHas — Macca.
OTtHOCHTENBbHAS MOJIEKYJIIpDHAs Macca. MaccoBast OISl XUMUYECKOT0 dJIEMEHTa

B COCAMHCHHNU

1.5

KomuuectBo BemectBa. Moisib. MosisipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YMCIa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacuérel mo Qopmynam

XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

dusnueckue U XMMHYECKHE SABICHHs. XUMHMUYECKass peakuus M e€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMHUYeckre ypaBHeHus. Knaccupukanus

XUMUYECKHUX PEeaKiuii (COCTMHEHMS, Pa3JIOKEHUS, 3aMEIIICHUsI, 0OMEHa)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUiIaMU
pabotel B saboparopuu U nOpuémMamMu OOpalleHust C JIabOPaTOPHBIM
0o00Opy/Zi0BaHHEM, H3yuy€HHUE M ONucaHue (QU3UUYECKUX CBOICTB 00pa3loB
HEOpPraHMYECKUX BeLIeCTB, HaOmoaeHue Qusnyeckux (IIaBIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUMEHUE U KOHAEHCALUs BOJbI) U
XUMHUYECKHX  (TOpeHHe  CBEYM, MpPOKAIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIIOTOW) SIBIEHWH, HAOIIO/IeHHEe W ONHUCaHUe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuuil (pasjoxeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOpPHAOM Oapus, pas3lokKeHHe
runpokcuaa Meau(ll) mpu HarpeBaHuu, B3auMoJICHCTBHE XKele3a C pacTBOPOM

commu meau(1l), nzyuenue cnmoco6oB paznaeneHus: cMecei (C MoMOIIbI0 MarHuTa,




buIbTpOBaHUE, BBIMAPUBAHKUE, MUCTUIUIALMS, XpoMmarorpadus), MpoBeIeHUE
OUYMCTKU MOBAPEHHOU CONM, HAOIIOIEHUE U OMTUCAHKE PE3YJIbTATOB MPOBEACHUS
OMbITa, WJUTIOCTPUPYIOLIEr0 3aKOH COXpPAHEHMsI MaccChl, CO3JIaHUE MoJiesnel

MOJIEKYJI (IIapOCTEPHKHEBBIX )

Bakueiimme IpeaACTaBUTCIIM HCOPraHNMYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M IpocToe
BemiecTBo. HaxoxkeHue Kuciopona B MpUpone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoObl
NOJYYEeHUsI KHUCIOopoJga B JIAOOpaTOpUM M MPOMBINUIEHHOCTH. Kpyroopor

Kkucaopoja B npupojie. O30H — ajuioTponHas MoauuKalus KUCIopoia

2.2

TennoBoii 3G HEeKT XUMUIECKON PEaKINK, TEPMOXUMUYECKUE YPABHEHUS, IK30-
" SHAOTCPMHUUYCCKHUEC PCAKIINU. Tormnmuso: YTroJjib U MCTaH. 3an$I3HeHI/Ie BO31yXa,

yCUJICHHE MTapHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CII0sI

2.3

Bonopoa — snemeHT U mpoctoe BeriecTBo. HaxoskieHue Bomopojaa B MPHPOIE,
Gu3MYecKue W XHMHUUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! u conu
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MounsipHblii 00BEM ra3oB. Pacy€Tsl N0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue CcBOWMCTBA BOAbl. Boga kak pactBoputTenb. PacTBopbI.
HacellieHHble M1 HEHACBILLIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoje M B XKU3HU uyenoBeka. Kpyrosopor
BOJBl B TIpuUpoJe. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXxpaHa M OYMCTKA

MMPpUPOIHBIX BOI

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl. Kiaccudukarus
OKCHJIOB: cojeo0Opa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBbIC) W
HecosieoOpasyronue. Homenkmatypa okcuaoB. Dusnyeckne M XUMHYECKHE

CBOMCTBA OKCUIOB. [lomyyenue okcunos

2.7

OcuoBanus. Knaccudukanus ocHOBaHMNA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMmeHnkarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [lomydyenue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkinatypa kucinor. dusmdeckue u
XUMHUYECKHE CBoMcTBa KHUCHIOT. Psn aktuBHOCTH MeTamiaoB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. ®@usznyueckne M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas cBI3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COACpPKAHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHME U H3ydEHUE
CBOICTB KHCJIOpOJa, HAOIIOEHUE B3aUMOJAECUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M IpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB U OIHUCAHME MX CBOICTB, IMOJy4YeHHUE, COOHMpaHUe,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojeiicTBue
Boziopoja ¢ okcuaoMm menu(Il) (Bo3MOXKHO HUCTIONB30BAHME BHICOMATEPUATIOB),
HaOJroleHue 00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTallaMd (HaTpUeM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KACJIOT M IIeJIoYeil C IOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHWE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCcOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYeH, H3ydeHHE
B3aumojeiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT €
METaJUIAMM, PEaKIUN HEUTpaIU3allH, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOrO0 MeTajula JAPYTMM M3 pacTBOpa COJIM, pEUICHHE
HKCIEPUMEHTAIbHBIX 3a/1ady 1o TeMe «BakHelue kiacchl HEOPraHUYECKUX

COCIUHEHUN

Ilepuoanueckuii 3akoH u [lepruoanueckasi cuCTeEMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CtpoeHue aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKH KiIacCH(DUKANMU XUMHUYECKUX dlIeMeHTOB. [loHATHE O
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IEJIOYHO3EMENbHbIE METaJlIbl,
raJIOreHbl, MHEPTHBbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3i1eMeHTOB []. 1.
Meneneesa. Koporkonepuoanas u JUIMHHOTIEPHOHAS (hopMbI
Ilepuoanueckot cucrteMbl xuMuueckux odnemeHtoB J[.M. Menneneesa.
[Iepnoasl m rpynnel. PU3NYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa M rpyuribl 3JICMCHTA

3.3

Ctpoenue atoMoB. CoctaB aToMHBIX sAnep. M3otombl. DnekTponbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aTroMOB TepBbIX 20 XHUMHYECKHX JIIEMEHTOB




[lepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxxeHuro B Ilepuoanueckoii cucreme /.M. Menneneesa
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3aKOHOMEPHOCTU M3MEHEHHUsI paauyca aTOMOB XHUMHUYECKHX DSJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpylnaM H IEpUOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BuUTUA Hayku W npaktuku. .M. MeHneneeB — y4€Hbll U

I'pa)XKaaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (mojsipHass M HENOJSpHAas) CBA3b.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCakuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBIeHMA. OKHUCIUTEIN U BOCCTAHOBUTECIIN

3.7

XVUMUYECKUH HKCHEPUMEHT: HW3Y4YeHHEe O0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE TUAPOKCHIA LUHKA C PacTBOpaMU KHUCIOT U
11eJI049el, MPOBEIEHNE ONBITOB, WIUTFOCTPUPYIOIIHUX HNPUMEPBI OKHUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaK].lI/Ifl (FOpCHI/IC, pCaKknuuu pa3jioKCHUs, COCIII/IHCHI/IH)

9 KJIACC

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKaHUA

BCH_IGCTBO U XUMHWYCCKasd pCaKIusi. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XuMU4YecKkux 3yemMeHToB J[. 1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOMOB, KaIMs, KaldblUs U UX
COEMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemecTBa: BUABI XMMHYECKOM CBS3W. THUIBI KPUCTAUIMYECKUX
PELETOK, 3aBUCUMOCTDb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBszu. Kiaccuduxanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXIyHAapoJHas W TpUBHAJbHAas). XMMUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIMXCSA K PA3IM4YHBIM  KJACCaM  HEOPraHWYECKHX COEIWHEHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukarus XMMUYECKHX peakuid 1Mo pa3IUuHbIM NMpU3HaKaM (110 YUCITy U
COCTaBy YYacTBYIOIIMX B pEaklUU BEUIECTB, MO TEIIOBOMY 3(ddexTy, Mo

W3MEHEHMIO CTEIICHEH OKHMCICHHUS XUMHYECKUX SJIEMCHTOB, II0 06paTI/IMOCTI/I,




0 Yy4YacTHIO Karajau3aTopa). OJK30- ¢ JHJAOTEPMUYECKUE  PEaKIIuH,

TCPMOXUMHUYCCKNEC YPABHCHUS. Ilonstue o CKOpPOCTH XUMHUYECKOU pcakuuu

1.4

ITonsatue 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUUYCCKUX PCaAKIUAX. IlonsTHE O
TOMOI'CHHBIX M I'€TCPOrCHHLIX PCAKIHAX. IloHsTHE 0 XMMHYCCKOM PAaBHOBCCHHU.
q)aKTOpLI, BJIMAIOIIHUEC Ha CKOPOCTb XHUMHYCCKOM PCaKiMKu W II0JIOXKCHHEC

XUMHYCCKOI'O0 paBHOBECUA

1.5

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHbBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA C HCIOJb30BAHHEM METOJA

SJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOJUTHUECKON JUCCOIUALMK. DIJIEKTPOJIHUTHI U HEIJIEKTPOJIHTHI.
Katunonsl, annonsl. MexaHu3m AUCCOLMAIIMN BELIECTB C Pa3IMUYHBIMU BHUJIAMU
xuMudeckon cBs3u. CteneHb aucconuanuu. CHIBHBIE M CITA0BIE IEKTPOIUTHI.
Peakuun MoHHOTO OOMEHa. YCIOBUS NMPOTEKaHUs pEeaKUUii MOHHOrO oOMeEHa,
MOJHBIE M COKpAalI€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJ€ll B CBeTE NPEACTABICHUH 00 3SJICKTPOTUTHUYECKOU

nuccounanuu. KauectBeHHbIe peakuny Ha MOHBI. [[oHATHE 0 THAPOIU3E Colieit

1.7

XuMHU4ecKuit OKCIICPUMCHT. O3HAKOMIJICHUC C MOJACIIKAIMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalsioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DaKTOPOB;
WCCIICZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIMN  KHUCTIOT, IIeNo4Yei © coleil (BO3MOXKHO HCHOJIb30BAaHUE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakinii HOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE rasa,
o0Opa3oBaHHE BOJIbl); OMNbBITOB, WJUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX peaKIMii (TOPeHHE, PEaKIUu PA3JI0KEHUS, COCIUHEHUS);
pacrio3HaBaHHE HEOPTAHUYECKUX BEMICCTB C MMOMOIIBIO0 KaUeCTBEHHBIX peaKInii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannsl 1 uX coeTUHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHsI AaTOMOB,
XapakTepHbIe CTerneHu okuciaeHus. CTpoeHne u (u3nYeckre CBOMCTBA MPOCTHIX
BELIECTB — TaJoreHoB. XHMMHUYECKME CBOICTBa Ha IpUMeEpe XJopa
(B3auMozielicTBUE € MeTallylaMi, HEMETaJulaMH, LiejodaMu). XJIOPOBOAOPOA.

Consanas KHUCJI0Ta, XUMHYCCKHUEC CBOﬁCTBa, IMOJIy4YCHHUE, IPUMCHCHUC. Z[CﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBEeKa. BakHenme XJIOpuabsl U UX

Hax0’JICHUE B MPUPOJIE

2.2

Oo6mas xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbBIE CTeTeHN oKucieHus. CTpoeHne u Gpu3nyeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPONHBIE MOAM(PUKAIIUN
KHCJIOpOJia U cepbl. XUMHUYECKHUE CBoMcTBa cepbl. CepoBOAOPOM, CTPOCHHE,
¢dbusznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIIOTHBIX OKCHIOOB. CepHasI KHCJIOTa, (1)I/I3I/I‘I€CKI/IG 1 XAMHYECKHE CBOMCTBa
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT U cneruduueckue). XuMHUUEeCKHe
peakuuy, JeKalue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJIy4YeHHs] CepHOMU
kucnothl. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxaeHue cepsl U €€ COCIUHEHUH B MPUPOJE. XUMUIECKOE
3arpsi3HEHUE OKPYIKAIOLIel cpelbl COeNWHEHUSIMU Cephbl (KUCIOTHBIE JI0XKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 NMPEI0TBPAIECHHS

23

OOmast xapakrepucTuka 3y1eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue 1 XUMUUecKue cBoiicTBa. KpyroBopor a3ora B npupoae. AMMUAK,
ero ¢u3n4ecKkue M XMMUYECKHE CBOICTBa, Mojy4yeHue u npumeHenue. Conn
aMMOHHS, HX (u3nyeckue ¥ XHMHUYECKHE CBOICTBa, IpHMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢usnyeckue M XMMHYECKHE CBOMcTBa (0OIIME Kak MpeacTaBUTENs Kiacca
KHUCIOT U cnenuduyeckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B
KayecTBE MHHEPAJIbHBIX yI0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karomien
Cpelibl COETMHEHUAMU a30Ta (KUCIOTHBIE TOKIM, 3arpsiI3HEHUE BO3lyXa, IOUYBBI

Y BOJIOEMOB)
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®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrue U XUMUYECKHUE
ceorictBa. Oxcupn dochopa(V) u docdopnas kucnora, Qundeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBHBIX YI00pEHU

2.5

Obmass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTIJIepoJ, ajuIOTPOIIHBIE
Moau(HKAIMK, PACIPOCTPAaHCHWE B TPUPOJE, (PHU3MYecKre W XUMUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupoae. OKcuasl yrieposa,
ux (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHe Ha JXUBBIC OPraHU3MBI,

MOJIYUYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6JICMBI, CBA3aHHBIC C OKCHIOM




yriepona(lV); rumoresa rino0adbHOTO MOTEIUICHHUS KIMMAaTa, NapHUKOBBII
addekr. YrompHas KucioTa U €€ colu, UX (GU3NYECKUE U XUMHUYECKUE
CBOIiCTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[lepBoHauanbHBIE MOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSX
yriepona (MeTaH, 3TaH, STWICH, AaleTHICH, 3TaHOJ, TIJHMLEPUH, YKCyCHas
kuciorta). Mx cocraB m xummuueckoe crpoenue. llonstue o Ouomormuecku
BOXHBIX BEILIECTBAaX: Mpax, OellkaX, yrieBoJaX — M HMX POJIH B KU3HU
4yenoBeka. MarepuaabHOe E€AMHCTBO OpPraHWYECKHMX UM HEOPraHMYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IMOIy4YCHHE U
npumenenne. CoenuHeHuss KpeMHHUs B mpupoae. OOmme mpencraBicHus 00
okcuae kpemHusA(IV) u kpemuueBoi kuciote. CHIIMKAThI, UX UCIIOIh30BAaHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTA. BakHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJITHOM KHCJIOTBHI; NMPOBEICHUE KAYECTBEHHBIX PEAKIUMH HA XJIOPH]I-
MOHbI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTpa’KaIoIINe
(u3nyecKkre U XMMUYECKHE CBOMCTBA rajlor€HOB U UX COCAMHEHHH (BO3MOKHO
UCTIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0paszlaMu XJIOPUIOB
(ramoreHHnI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOMIOACHUE Ipoliecca
oOyrauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOI KHCIIOTHI;
U3yYeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEJICHUE
KaueCcTBEHHOW peakuuu Ha cyibpaT-uoH U HaOMIoJeHHe mpu3HaKa eé
MIPOTEKaHUs; O3HAKOMIIEHHE C (PM3NUECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHANIOB), O0Opa3lamMu
a30THBIX U (ochHOPHBIX yA0OpEHUH; OTyYeHue, COOMpaHe, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KAauyeCTBEHHBIX pPEaKIUil Ha HOH
aMMOHMSI U (ochaT-uOH U U3yuyeHHE NPUZHAKOB HUX MPOTEKaHHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIOJb30BAHUE BHUJICOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATUTMYECKUX
pem€rok anMmasa, rpaduta, (¢QyJJIepeHa; O3HAKOMIIEHHE C IPOIECCOM

az[cop6u1/m paCTBopéHHHX BCIICCTB aKTUBHPOBAHHBIM yrnéM u yCTpOfICTBOM




IIPOTHBOra3a; IOJIy4eHUue, coOMpaHHe, pacllo3HaBaHUE M W3Y4YEHHUE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOoHaT- u
CWJIMKAT-UOHBbl M W3yYEHUE IPU3HAKOB HX TNPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHIMKATHON HPOMBIIUIEHHOCTH; PEIIEHUE HKCIEPUMEHTAIbHBIX

3aJ71a4 110 TeMe «BakHeHlIe HeMeTaUIbl U UX COEIUHEHUI

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTHUKa XUMHUYECKHX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepuoamueckoid cucreme xuMuueckux osnemeHtoB J[.HU.
MenneneeBa u ctpoenus atoMoB. CTpoeHHe MeTaAIIOB. MeTallinyeckas CBsI3b U
MeTaJUTMYeCKasi ~KpUCTaUITMYecKass pemérka. DJCKTPOXUMHYCCKUH s

HaIIpsKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. OO1ue crnocoObl NOTydeHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTyH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH
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lenouynsle MeTayuibl: nosioxkeHue B I[lepuoamyeckoil cucTeMe XHMUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIECHUE B IPUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIbI U
TUAPOKCUABI HaTpus M Kanusa. [IpuMeHeHHMe IIENOYHBIX METauIOB U HX

COEeIUHEHUN

3.4

Illenoyno3emMenbpHbIE  METaIbl MarHuili W KajJblMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux 3iueMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoOXJIE€HWE B mpupone. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
MarHus W Kaiublius. BakHeWImne coeauHeHUs Kaiblus (OKCHJA, THIPOKCHI,

coiu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmomMunuit: nonoxkenue B Ileproguueckoil cucTeMe XUMHYECKHX AJIEMEHTOB
JI.. MenneneeBa; cTpoeHuE aroma; HaxoxkaeHue B mpupone. dusnueckue u
XAUMUYECKHE CBOMCTBA aFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIIA

AJIFOMHHUA

3.6

Keneszo: nonoxenne B [lepnoanueckoi cucreme XuMu4eckux siaeMenTon J[. 1.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIL U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMUYECKUMN 9KCIICPUMCHT:. O3HAKOMIICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMM; H3YyYEHUE pEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
B3aMMOJICHICTBUSL  OKCHJAa KalbllUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); HMCCIICJOBAHUE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpEHHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJICOMATEePHAIIOB); MPU3HAKOB MPOTCKaHMS KAaUYECTBEHHBIX PEaKIUii HA MOHBI
(Marnusi, xanblus, amroMuHus, nuHka, xeneza(ll) m sxemesa(Ill), memu(Il);
HaOJTIO/ICHUE W OMHMCAHUE MPOIECCOB OKPANTUBAHUS TUIAMEHH HMOHAMH HATpHS,
Kaausi W Kaiublus  (BOBMOXKHO — MCIIOJIB30BaHWUE  BHUICOMATEPHAIIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
IIUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 3aj1au 1o TeMe « BakHelie MeTauibl 1

nX COCAUHCHU)

XHMHS U OKpyXKarolas cpena

4.1

HoBeie marTepuanbl u TexHonoruu. BemecTtBa U maTepuaibl B IMOBCEIHEBHOMU
JKU3HU 4YesioBeKa. XUMHUs U 3J0poBbe. be3omacHoe Mcnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas momoip Mpu XMMHYECKUX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomiend cpeas! [1/IK. Ponb XuMuu B pelieHMH 3KOJOTHYECKUX TPOOIeM.
[IpupomHble MCTOYHWUKH YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HEPTH),

MPOAYKTHI UX NEpepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XHUMUYECKUN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u0B MaTCpHraIoB (CTGKJ’IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEpUaJIbl)




INPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaAHUSA K NMPeIMETHBLIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHHH NPUPOABI, MOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMMYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOWIEH KyJbTyphl M NPaKTHYECKOU
NESITEIbHOCTH YEIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAHHEC MCCTAa XUMHU CPECAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HUCIIOJIB30BaTh MOACIIN JJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccCHOHATHHON NeATETbHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTHKEHUAX
XMMHUYECKONH HAayKM, YTO IO3BOJMT OOydarolIIUMCSl paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodecCHoHaIbHON AesITeNbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOGWIBHOTO MpenMeTa

IIpU [IEPEeX0/ie Ha YPOBEHb CPEHEr0 00IIEero 00pa3oBaHUs

BJ'IaI[eHI/Ie CHCTEMOM XWMHWUYECKUX 3HAHHH H YMCHHUC IIPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOXKHEHIINE XMMHYECKHE TMOHATHA: XUMHUYECKHHA OJIIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMeChb, OTHOCHUTEJIbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpedHss), XUMUYECKas
peakuus, peakUUd COCOUHEHMs], PEAKLUU PA3JI0KEHUs, peakiuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3((deKT peakuuu, 3K30- U
9HJIOTEPMHUYECKHE PpEeaKIMU, PacTBOpP, MaccoBas OIS XUMHUYECKOIrO
3JIEMEHTa B COEIMHEHUH, MAacCOBast 10JIS1 M POLIEHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, HJICKTPOHHBIN CIIOW aToMa, aTOMHAs!




opburanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULATEIBHOCTD, MOJIIPHAS U HEMOJIApHAsI
KOBQJIEGHTHAsE  CBSI3b, MOHHAsl  CBsI3b, METaJUIMYECKas  CBSI3b,
KpUCTaJUIMYECKasi pemérka (aroMHas, WOHHAas, MeTaJuIndyecKas,
MOJIEKYJISIpHAsl), UOH, KAaTUOH, aHMOH, JJIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOIUTHYECKAsT ~ JTUCCOLMAIMSA, peakIMd HOHHOro oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  OKUCIUTENIb U
BOCCTAHOBHTENIb, OKHCIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKluH,
CKOpOCTb XUMMYECKOW peakuuu, Karamuszarop, [IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHHS MacChl,
nepuoguyeckuit 3axkoH JI.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJICKYJISIDHAsl ~ Teopwus, TEOpHs

AJIEKTPOJIUTUYECKON JUCCOIHAITIHT

Biianenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUCHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4YHCI€ MHHEpaJbHbIC YAOOpPEHHs, METAUIbl U CIUIABBI,
NPOAYKTHl TIepepadOTKH TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEJIbCKOM XO3HCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIs. OpraHK3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

U XUMHYCCKUX IMPOLCCCOB HA OPraHMU3M UYCJIIOBEKA W OKPYKAIOIIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HUHTCIPUPOBATH XHUMUUYCCKHUC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

HAJIMYUE OMbITa PabOTHl C Pa3TUYHBIMH MCTOYHHUKAMH WH(OpMAIUN
no XWMUHU (Hay4yHass U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
OpeBpalleHusIX M MPaKTUYECKOM MNPUMEHEHHH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6HO-H03HaBaTeJIBHLIX 3aga4d

Brnagenue ocHoBaMH IIOHATHHHOTO afrapara U CHMBOJIMYCCKOTO

SA3bIKa XUMHH JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPTaHUYCCKUX BCIICCTB,




YpaBHEHUH  XUMHUYECKHUX  pPEaKIMd; OCHOBAMM  XHMHUYECKOM

HoMeHK1aTypsl (IUPAC u TpuBnaibHOi)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dNeMeHTa B [lepuonndeckoii
CUCTEME C UHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
AJIEKTPOHOB), PACHPEICICHUEM D3JIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX epruoa0B, KaJInud U KaJIbLHA

[lpencraBnenue 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paauyc aroMma, 3JIEKTPOOTPHULIATEIbHOCTB),
OPOCTBIX UM CJIOKHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepyoguueckoii cucremMe (B MajiblXx IepUojax M IJIaBHBIX

MOJArpyNIax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne knaccupuiupoBaTh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMHUYCCKUX DJJICMCHTOB, 3apsal

HOHa

8.2

BHUJl XMMHMYECKOW CBA3M W THUN KPUCTAUIMYECKOM CTPYKTYphl B

COCAUMHCHUAX

8.3

XapaKkTep CpCabl B BOAHLIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBH.HPIIZ)

8.4

OKHUCJIHUTCIIb U BOCCTaAaHOBHUTCIIb

YMmenune XapaKTCPpHU30BaTb (bl/ISI/I‘ICCKI/Ie 1 XUMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOJI, TrpaduT, aamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATpUH, KW, MarHHi,

KaJIBIIMH, aJTFOMHHHM, KEJIE30)

9.2

CJIIOKHBIX BENIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJl, OKCHUIbI U THUAPOKCHUIBI
metamwioB [-IIA rpynm, amomunus, meau (II), nuaka, xeneza (II u
I11), oxcuapt yraepoaa (II u IV), kpemuus (IV), azora u dhocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a30THCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU30oBaTb CBOMCTBaA BCIICCTB B




3aBUCUMOCTH OT HX COCTaBa MU CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOI>’ICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHHUsI pEaKLUH, B

10
TOM YHCIIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIUX ~XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOATBEPKJAIOIINX TeHETHUECKYI0 B3aMMOCBSI3b MEX1y HUMU
11 YMeHue BIYUCIITh (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOIYKTOB PEAKITUN
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOlIeHUE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJICTIMPOBAHUE) ITPH U3yUYEHUH BEIIECTB U
' XUMHWYECKHX SIBICHHW; yMeHHe chopMynupoBaTh npolieMy U
MPEIIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl € XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYI0N U JIabopaTOpHBIM 000pyAOBaHUEM
npaBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIh3yEMbIMU
B MOBCETHEBHOW JKU3HU, MPAaBUIaMH MOBEICHHUS B LESIX cOepeKeHus
193 30POBbSl M OKPYXKAIOLIEW IPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACMCTBHSI HA >KMBBIE OPIraHU3Mbl OMNPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyecknxX HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 U3y4YeHUEe U OMHcaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SBJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEaKINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHUs cMecer

13.3

MOJlyY€HUE KHCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €ro CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; IMOJIY4YCHHUC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHUE WH/INKaTOPOB (;makmyca, METWIOpaHXa |
denondranenna) s OnmpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeo4ei

13.6

HUCCIICOOBAHHUEC H  OIIMCAaHHC CBOMCTB HCOPraHM4CCKUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHUCIOT C MCTajlllaMu,
OKCHJaMH MCTaJlJIOB, PaCTBOPHUMBIMU u HEPACTBOPHUMBIMU
OCHOBAHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm HU3  pacTBoOpa  COJIH;
HCCICIOBAHUC aM(l)OTepHI)IX CBOMCTB TUAPOKCUIAOB QAJIIOMUHHA U

IMUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHNMYCCKUX COGﬂHH@HHﬁ)); ((:‘)J'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUsA) «Baxneimuye HEMETaIIbl H UX COCOAUHCHUA,

«Baxknenne MeTalIbl M UX COCIUHCHUA»

13.8

XUMHYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKaHUsl peaKluii MOHHOrO0 OOMEHa; KaueCTBEHHBIC pPEaKIUu Ha
NPUCYTCTBYIOIUE B BOJHBIX PACTBOpax HOHBI: XJIOPHI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblus, aJIFOMUAHUS,

xkenesa (2+) u xenesa (3+), meau (2+), UHKA

14

YmMmenue:

14.1

MNpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (I)OpMe BBIBOJOB,
J0Ka3aTcJIbCTB, l"pa(l)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbHO Ha6J'IIO)IaeMBIMI/I XUMHNYCCKHNMH
ABJICHUSAMHU U ITPOLCCCaMU, NPOUCXOOAINIMMHA B MaKpO- U MUKPOMHUPE,

00BACHATH MMPUYINHBI MHOI‘OO6pa3I/I$I BCIICCTB




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
roCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

1

HepBOHa‘-IaJ'IBHBIC XUMHWYECKUEC ITOHATHUSA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMece

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckne dneMeHThl. CHMBOJBI  XHMHYECKHX

JJICMCHTOB. HpOCTLIC H CJIOKHBIC BCIIICCTBA.

1.3

Xumuaeckas (bOpMy.]'Ia. BaneHnTHOCTE aTOMOB XMMHYECKUX dJIEMEHTOB. CTEIeHb

OKHCJICHUSA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd macca. Maccosas J0JIA XUMHUYECKOI'0 3JIEMEHTA

B COCOAMHCHNU

1.5

KomnnyectBo BemiectBa. Monb. MomsipHas mMacca. MomspHblE 00bEM Ta30B.

BianMocBs3n KOJINYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUMHHAIL BEIICCTBA

1.6

dmsnyecke 1 XUMHUYECKHE SBICHUS. XUMHYecKas pcakuusa u e€ IIpHU3HAKH.

3aKkoH COXPAHCHUSA MACChl BCIICCTB. XHUMHYECKHE YpaBHCHUA

HepI/IOI[I/IquKI/Iﬁ 3aKOH H Hepnozmqecxaﬂ CHUCTEMAa XHMHNUYCCKHUX OJOJIICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema XxuMu4eckux eMeHTos /.M.
Menpeneesa. [lepuonel u rpynnsl. OU3nUecKuid CMBICI MOPSJKOBOTO HOMEPA,

HOMCPOB IICPUOJa U I'PYIIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortonbl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX ~ 000JOYEK aTroMoB TMepBBIX 20 XUMHYECKHX DIEMEHTOB

[Tepuonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX SJIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kalus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIbHOCTH,
METAUTMYECKUX U HEMETAUTMYECKMX CBOHCTB) M HMX COCIWHEHUH B
COOTBETCTBUU C TIIOJIO)KCHHEM »JJieMeHTOB B Ilepuogmdeckoit cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHast (monsipHass ©  HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBS3b.

Mertannuueckas CBSI3b




3.2

Tunbel KpUCTAIIMYECKUX PemETOK (aTOMHAas, WOHHAs, MeTauITndecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKH M BHUA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraiubl U ux

coeMHEeHMs. MeTaibl M UX COeJUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHHMYECKHX COCIMHEHUIl: OKCHIOB
(coneobpazyrormiue: OCHOBHBIE, KHCIIOTHBIE, amMm(oTepHBbIE) U
HecosieoOpas3yloye; OCHOBAHWM (IIETOYM M HEPAaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HCMCETAJIJIOB!:

BOJIOPO/JIA, XJIOPA, KHCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

dusznueckue U XHMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTUA,
HaTpuA, Kajlnud, Maroivusgd W KajlbLWA, aJJIOMUHHA, XKEJIC3a. SHGKTPOXI/IMI/I'-ICCKI/Iﬁ

pAn HaHpﬂ)KCHI/Iﬁ MCTAJJIOB

4.4

duznueckue U XUMHYECKHE CBOMCTBa BOOOPOIHBIX CO€OUHEHHI HEeMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBa OKCHI0B HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cpoiictBa okcuaoB: MetawioB [A-IIIA rpymn, nuuka, menu(Il) u

xenesa(Il, II1). [TomydyeHne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCHUIOB (HA MpUMEpPE
TUAPOKCHUJIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHuNl U

aM(pOTEepHBIX THUIPOKCUIOB

4.8

OO0mue XUMHUYECKHEe CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHOU. OcobObie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-ICHI/Ie KHUCJIOT

4.9

OO0ue xuMuYeckre cBoiicTBa cpeHux coneil. [Tomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Monmyuenne amMmMuaka, CEpHOH M a30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI MMOJIYYCHU MCTAJIJIOB




4.12

I'enermueckas cBSI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanms XuMUYecKUX peakiuid 0 pa3TUYHbIM MPU3HAKAM: TI0 YHCITY H
COCTaBy Y4YacTBYIOIIUX B pEaKlMUU BEIIECTB, MO TerioBoMy 3d¢eKry, o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMCHTOB

52

TennoBoit a3 dexT XUMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peakluuu. TepMoXuMuyecKkue ypaBHEeHHs

53

OKHCIIUTENTEHOBOCCTAHOBUTENbHBIE peaKIMU. OKUCIUTEIN U BOCCTAHOBUTEIH.
IIporieccbl  OKMCIIEHHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIINTEITLHOBOCCTAHOBUTEIILHOM pC€aKknuun

54

Teopus IEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DIEKTPOJIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cla0bIe OJICKTPOJIUTHI. CremneHb AUcCCconanu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IIPOTCKAaHUA peaKI_II/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIINM

XHUMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4elloBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuuil B JadopaTopuu U OBITY.

HepBa;I MOMOIIb IMPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYyXKaromedl cpenbl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHHS
[Ipenenvuas nmonmyctumass kouuneHtpanus BemiectB (IIJK). Porp xumuum B
pelIeHUN HKOJOTHYECKUX TpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

PaspymieHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIWIMHE, TPOMBIIUICHHOCTH W CEeIbCKOM Xxo3siicTBe. [Ipumenenue
METaJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPaJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHEe 0 KOPpO3MH METAJIOB, OCHOBHBIC

CITOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKK YIIEBOAOPOAOB (Yyrojib, HPUPOIHBIA ra3, He]Th),

MPOJIYKTHI UX MepepadboTku (OEH3HUH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa‘-IaJIBHBIC MOHATHS 00 OPraHM4YCCKUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, alICTUJICH, 9TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHEe 0 OMOIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, 6em<ax, YrjeBoaax — U Uux

POJIN B J)KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 o popMyiaM XUMHUYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPAaBHCHUSIM




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbI JUIS1 YAUTEJIA

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET















