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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LENAX, OOIIed CcTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOTrpaMMbl O XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JIEATEIbHOCTH O0O0YyYarolerocs IO OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATLHON I'PAMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COJIepKaHMsl  y4eOHOTO  MpeIMeTa, KOTOPbIM  SIBISETCS  MEIarormueckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUN
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHITUN O XUMUYECKOMN
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro YpOBHS:

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

— [Iepnoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOU ITPUPOABL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOAUT C MPUBJICUYECHUEM 3HAHUN U3
paHee M3yUYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy, «buonorus. 5—7
KJacch» U «PuU3uKa. 7 KiIacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1aua
y4eOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUM, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



Hay4YHbIM METO/IaM IMO3HAHUS NPU W3YYEHHMM BEILECTB U XUMUYECKUX pEaKLUii, B
(OpMUPOBAHNY U Pa3BUTUU IT03HABATEIbHBIX YMEHUM U UX IPUMEHEHUH B YUEOHO-
NO3HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKOM AESITEIbHOCTH, OCBOCHUHU MIPaBUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI BaXKHOE
3HaYeHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPa3HON MEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUA, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITHP W OIEHUBATH SIBICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyUYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATh UX IPU PELLIEHUH TPOOJIeM B IOBCETHEBHOM KU3HU U TPYJOBON
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHWWA ISl BBIPAOOTKH HSKOJIOTHUYECKU
1eJecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo0111ee 9Kcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero oOpazoBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHHS B XUMHUHU. UHMCThIE BElIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHYECKUX 2JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMHUYECKUX peaklnil (COeTUHEHMsI, pa3IoKEeHUs, 3aMellleHus, OOMEeHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pacTUpPaHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3iokeHHe T'HMIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApMBaHWE, JUCTUILIALNA, XpoMaTtorpadus, TpOBEeIeHNE OYNCTKH TTOBAPEHHOU
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakumm TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoauuKaius Kucaopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon —snemenT u poctoe BemecTBo. Haxoxaenrne Bogopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyX€, MOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCJIOpPOJa, HaOJ0JICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACNO3HABAHME W U3YYCHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPENEIIEHHOW MacCcOBOM J0Jiei
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUlaMH (HATPUEM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHUS
OKpacCKHU UHIMKATOPOB B PaCTBOPAX KUCIOT U LIEJIOUEH, U3YUEHHUE B3aUMOICUCTBUS



okcuza meau (l1) ¢ pacTBOpoM cepHOM KHUCIIOTBI, KUCIOT ¢ METajulaMHU, PeaKUuil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKH KJIACCU(DPUKAIUU XUMUYECKHX 3JeMeHTOB. [loHsTHE O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. Kopotkonepuoanas v JiuuHHonepuoaHas popmsl [lepuoanueckoit
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonbl. DiekTpoHsl. CTpoeHne
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakliiy pa3ioKeHHsI, COSUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NIOHATUH, TAK U NOHITUM, SIBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIE
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAIBIUSA U UX COEAUHEHUI
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAIUIMYECKONW PEIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKHX peaklii Mo pa3auyHbIM MPU3HAKaM (IO YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW PEaKUUU W TOJOXKEHUE XHUMHYECKOIO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHCIIUTCIIbPHO-BOCCTaAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCITIOJIb30BAHHUEM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIK OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoliecca AUCCOLMALIMHN KHCIIOT, HIEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
NPU3HAKK TPOTEKAHMs] peakIuii HMOHHOro oOmeHa (oOpa3oBaHHE OcCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PpEaKIMil (FOpeHue, peakiuu pas3sioKeHUs,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEMIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmiasi xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHHUs AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpuMeHeHue. JlenctBue xmaopa U
XJIOPOBOAOPOJa HA OPTaHU3M UeloBeKa. BaxHelime XJIOpUIbl U UX HAXOXKICHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XMMHUIECKHE CBOMCTBA (00IIUe KaK MPeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha Cyiab(ar-HoH.
Haxoxnenue ceppl U €€ COCNUMHEHUHW B TpUpPOJie. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (pochaTroB B KaUeCTBE MUHEPATBHBIX YA00PEHUM.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoga B mnpupone. Okcunabl yriepona, uX (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYCCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCTIOTa U e€ CcoJM, UX (PU3MYEeCKMe W XUMHUYECKHE CBOMCTBA, IMOJy4y€HUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTWICH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KACIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kuciote. CHIMKATHI, UX UCIOJb30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOrTeHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHI, U3YYEeHUE XUMUUECKUX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (hocopHbIX ynoOpeHUi, MmoiayuyeHue, coOupaHue, pacro3HaBaHUE U U3Y4YEHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3YYEHHE MOJENel KpUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMJIIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YYCHUE CBOMCTB YIVIEKMCIIOTO Ta3a, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U W3yUYEHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COEIMHEHHUSD.

MeTa/ibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKass  KpUCTa/UIMYecKas  pemeTka.  DJIEKTPOXUMUYECKUH  psij
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUABI HaTpusi M Kaius. [IpuMeHeHHe IIeOYHBIX METAIOB M HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJbLMW: IIOJIOKEHHE B
ITepuonnueckoi cucteMe xuMuaeckux 3iaeMeHToB 1. M. Menzaeneesa, cTpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblus. Baxkneiue coeiuHeHus Kanblus (OKCHI, TUAPOKCHI, colin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCHA W THAPOKCH]IA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUs C BOJOW (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, keie3a (1)
u xeneza (lll), menu (Il), HaGmoneHue m omucaHue MPOIECCOB OKpaIlIMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA [IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMe «Baxueiime
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpeanl (MpeneibHasl JOoMyCcTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3K0JIOrMYeCKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmIre ecTeCTBEHHO-HAyUHBIE MOHATHUSA: HAYYHBIH (PakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: MmaTepusi, aTOM, HIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIbI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CIuiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyY€HUsT XMMHUU B €IUHCTBE Yy4eOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALIMN 00YyYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'O OTHOWICHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIEA0BATENbCKOM, TBOPYECKOM U IPYTUX BUIaX AEATEIBHOCTH,
TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM [EATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUHM XUMUYECKUX OSKCIIEPUMEHTOB,
CO3JaHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOIIOMOIIIH
B MPOIECCE ATON yueOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApPHUILEW C IMO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWUMHYECKOW pEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IIO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICEHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJKOT0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ylbTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBbHOM AEATENBHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJile, OCHOBE €€ CyIIECTBOBAHMS, ITOHMMAaHUE LEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pEeHIeHHUs] MOCPEICTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHpoBaHUS MUPOBO33pEHUS O0IIEHAYYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHIIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, OSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHUPA, U YHUBEpCalbHble yueOHbIE NEUCTBUS (TIO3HABATEIbHbBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjornyeckue geiicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 711 OOBSICHEHUS OTIEIBHBIX (PaKTOB U SIBJICHHUM, BEHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUYeckas (opMyrna U ypaBHEHHE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHHUS, & TAK)KE B Ka4€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEepaTypa XUMHUYECKOIO COJEpaHHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY MpeacTaBiIeHUsT HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaeMol Tembl, (OPMYIMPOBATH CBOU TMPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIbHO COCTAaBJISATh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMble B YCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JEATEIBHOCTH MO  IMOJYYEHWI0 HOBOIO 3HAaHWS, €ro HHTEpIpPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBATh CMBICJ OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi 10151 XUMUUECKOTO JIEMEHTA B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOM 3P(DEKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBsI3b, WMOH, KATHOH, AaHUOH, pPAacTBOP, MaccoBas [JO0Js BELIECTBA
(IpolLieHTHAas! KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OINpENENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbica Ilepuomnueckoro 3akona [J[. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OINKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsi siapa, 00IIee YUCIIO JIEKTPOHOB U
pacrpe/iesieHue UX I0 JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOpPraHWUYECKUe BEIeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMCAHKUE NMPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3IMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o (opmylie COCAUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOM peaKInu;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOU JEATEIbHOCTH — aHAJINU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYUMHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUS CBOWMCTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAYYHbIE METOMIbI
MO3HAHUS — HAOIIOJICHHE, W3MEpPEHHEe, MOJCIIMPOBAHHE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUIaM MOJIH30BAHUS XUMHUECKOH MOCYA0M U Ta00paTOPHBIM
o0opy/ioBaHMEM, a TakXe IMpaBwiaM oOpallleHus] C BEIIeCTBAMU B
COOTBETCTBHUM C HHCTPYKIHUSIMU TIO BBIMOJHEHUIO JIA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB IT0 TIOJIYICHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(Bomopoda W KHCJIOpOAa), MPUTOTOBJICHUIO PAaCTBOPOB C OIpeAeIEHHOMN
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHUYECKUE DKCIIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOUEH U
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (JTaKMYyC, (eHON(PTAICHH, METUIOPAHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHarOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MPEeAeabHO JOMYyCTUMAas KOHLECHTpAIUs
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA MO0 XUMHUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
tabnnunyio Gopmy [leproanueckoil cucTeMbl XMMHUYECKHX DSJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsn  sjapa, OOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME U CHEHUPUYIECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISX https://m.eds00.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK

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

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CTpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunorexa LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YeCcKHe peakmumn
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuna paGoTbl
3 B §a60 aTo I/II/II;/I npuéMbI 00 : eHI/I}II()) 1 bubmorexa LHOK
patop P Pt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl bubnuorexa [JOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2 «Pa3nenenue
) cMmeceil (Ha mpuMepe OYUCTKH OBapEHHOMN 1 bubmmorexa LIOK
PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
A 1
6 TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnmnorexa [JOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK

https://m.edsoo.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
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
nMuueckas popmysa. BareHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKHUX DJIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas qoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Mosabs. MossipHas bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA MO bu6nmoreka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(IE):HI/I}IH a3JI0’KEHUS 3a1\I/ie eL:{I/I;I bubmmorexa [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AHCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAHUU
20 KonTponbnas pabora Nel no teme «BemiectBa bubnnorexka [HOK
U XUMUYECKHE PEAKIIH https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopon — snemMeHT 1 mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE) bubmmorexa [JOK
POAa tpeaith > TOPEHHE). https://m.edso0.ru/ff0d4614
[TonsiTrie 00 okcHaax
CrocoObI IOTYYCHUS KHCIIOPOJia B
23 J1a00paTOpUH ZILIH OMLIH_UIGHF;{OCTI/I bubmoreia OK
PATOPHIH TP ' https://m.edso00.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3 PeKT XMMUIECKOMN peaKIuu,
24 MOHATHE O TEPMOXUMHUYCCKOM YPAaBHCHHH bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CII0COOBI lro bubmorexa [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonmyyenue u coOupaHue KUCIOPOaa bubmorera [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae?
W3YUYCHHE €r0 CBOHCTBY
97 Bomxopon — a5eMeHT 1 MpoCTOE BEIIECTBO. bubnnorexka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI ostydeHus BOAOPOIa B bubnmnorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[TonydeHue u coOMpaHKre BOIOPOIa bubmmorexa [OK
i . p AIOPOA, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
32 Mounsipablii 00BEM razoB. 3akoH ABOrajpo bubmmorexa [OK

https://m.edsoo.ru/ff0d542e
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Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

33 . bubmuoreka [JOK
rasa o ero HBBGCTEIOMY KOIMACCTRY https://m.edsoo.ru/ff0d55a0
BELIECTBA U 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 KOHa 061;&1?/1251)( bubmmorexa [JOK
DA Ha OCHOBE 3aioH https://m.edso0.ru/ff0d5708
OTHOIICHUH T'a30B
35 o N . - bu6mmoreka [IOK
W3MYECKHE U XUMUIECKHE CBOMCTBA BOJT https://m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 CocraB ocHoBanwii. [ToHsTHE 00 HHIUKATOpPAX https://m.edsoo.ru/Ffod59e2
Bopna kak pacrBoputens. HacbleHHbIe U
37 ’ . ; TBOPBI MaI(i:OBas{ oISt bubmmorexa LOK
HICHACHITICHHBIC pACTBOPEL O https://m.eds00.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[Ipa eckast pabora Ne 5 o Teme
38 l?l KT P St bubmuorexa [JOK
« pHFOTf)BﬂeHI/ie paCTBO}?.OB C OIpeeNIEHH https://m.edsoo.ru/ffod5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBAY
39 KonTtponbHas pabora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KJacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 v AMAOTEPHBIX bubmuorexa [JOK
KHCHOTHBIX, OCHOBHBIX H P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [HOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [JOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [JOK
MOJIy4YECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001meHre u cucTeMaTr3aIus 3HaHUKA
t H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OCHOBHbIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
o1 XMMHYECKHUX 31eMeHTOB. [loHsTHE O nax bubmorexa HOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cnfTeMa XAMUYECKUX SHCMGII;TOIJ; A" bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonapl, TpymIIbL, IO, TIBI bubmorexa HOK
PHOMEL, TPYHIIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmnoreka [JOK

N30To118!

https://m.edso0.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

bubmuoreka [JOK
55 I1 7| .N.
anemeHToB [leproauyeckoit cuctemsr /| https://m.edsoo.ru/00adashe
Meunpeneena
XapakTepucTiKa XUMHUYECKOTO dJIEMEHTA 110
. bubnmoreka [JOK
56 ero nojoxeHuto B [lepuoamueckoii cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
o7 a3BUTHS HAyKu U nipakTuku. [. U bubmorexa HOK
p YK B p . A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN, TIEIArOT U TPAKIAHIH
PesepsHElil ypok. O0001IIEHNE U
58 CI/ICTI;)MaTI/IL’»Zp Ust 3HaHPII>'IHl / Beepoccuiickas Bubmorexa ITOK
H p https://m.edsoo.ru/00adb33c
poBepoyHas pabora
KonTponbnas padota Ne4 o teme «CtpoeHue
59 aroMa. XumMuyeckas cBs3b» / Becepoccuiickas bubnmorexa LOK
’ p https://m.edsoo.ru/00adb486
poBepoyHas pabora
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuotexa [JOK
60
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
61 51
OHHAA XHMHIHECKasd CBASH https://m.edsoo.ru/00adac34
62 KoBasienTHAas TIOIIpHAST XUMUYECKAs CBI3b bubmmorexa LHOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HemonsipHast XUMUYECKAs! CBA3b bubmorexa [TOK
P https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 C
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
bubmuoreka [JOK
65 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH

https://m.edso0.ru/00adb076
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bubmuorexa [JOK

66 OKHCIUTENN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
67 O0600611eHre U cucTeMaTu3alus 3HaHu# 10 1 bubnmoreka [JOK
teme «CTpoeHre atoMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00ad9ch2
. bubmmoreka [JOK
68 O06o001eHre u cucTeMaTr3aIis 3HaHUIA 1 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CHCTEeMa XMMHUYECKHX snemMeHToB . U bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX bubmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIaTypa Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4ecKoi CBS3U U THITBI bubnuoreka [IOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme
5 «IToBTOpEHUE U yrirybaeHue 3HaHui 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
5 Krnaccudukanys XuMHUECKUX peaklui 1o bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOM pPEaKIUU.
7 [ToHsiTHE O TOMOTE€HHBIX M T€TEPOTEHHBIX bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsATHE 0 XUMHYECKOM pPaBHOBECHH.
3 @DakTophl, BIUSAIONINE HA CKOPOCTh bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK

10
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peartt https://m.edsoo.ru/00add448
XHUMHYeCKHEe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE MPEICTABICHUN 00 bubnnorexa LHOK
pe N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUYECKON bubmorexa HOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIAAIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HIOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
B H https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK

p ) https://m.edsoo.ru/00addecO
XUMUYECKUE Peakllui B PACTBOPAX»

18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubnmnorexa [JOK
XHMMHMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

P P . bubmuoreka [{OK

19 XUMHUYECKHE CBOMCTBA, MOIYyYEHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuyeckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «ITonydyeHne CONSIHOM KMCIIOThI, U3yUYEHHE
. yzl yi https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Bbruucrienus no ypaBHEHUSM XUMHUYECKUX
21 €aKLui, €ClIM OJJUH U3 PEarcHTOB JIaH B bubmmorexa LIOK
p ’ p https://m.edsoo.ru/00ade488
n30bITKE
29 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
IpyIIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
23 Haxo;xlz[eHHe cephl I/I(beé coezu/IHeI})mﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE PEaKINH, JIEXKAIINE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
97 Beruucnenne MaccoBoil 40JIM BBIXO/1a bubmmoreka IIOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
08 rpynnsl. A30T, pacipoCTpaHEHHE B bubmuoreka [JOK
npupoze, Gu3n4ecKue u XuMUIECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4eCcKHe bu6muoreka [JOK

CBOMCTBA, OJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004
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[Tpaktuyeckas padora Ne 3 o Teme

30 «ITonmyyenne amMmmuaKa, U3y4eHHE €TO bubmorexa OK
o 1Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€¢ Gu3ndecKue u bubnmnoreka HOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH

32 aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX bubnmnoreka HOK
ynoOpeHuii. XuMHYeCKoe 3arps3HeHHE https://m.edsoo.ru/00adf518
OKpY’KaroIel Cpeibl COSTMHCHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas

33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmorexa [JOK

o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnons3oBanue GocdaToB B KayecTBE
34 MHUHEPAIBbHBIX YI00OpeHU. 3arpsi3HeHue bubmorexa HOK
DAL YAOOP 4P https://m.edso0.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTaMu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexka [IOK

35 .

(dbU3MYeCcKre U XUMHUYECKHUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusnveckue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bu6nunorexa LIOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja https://m.edsoo.ru/00adfebe
(V)

37 VYronpHas KUca0Ta U €€ CON bubmorexa HOK

https://m.edsoo0.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
| bubnmnoreka LIOK
38 [Tomy4yeHne yriieKnucioro rasa.

KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"

https://m.edso0.ru/00ae027¢
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

[TepBoHayabHEBIE TOHATHUS 00

39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa OK
https://m.edsoo.ru/00ae054e
COCIMHECHMSX yTIIepo/ia
40 Kpemnuii u ero coenuuenus buGnuorexa [IOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«BaxxHeuIme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCAUHCHHMS
KonTponbnas padorta Ne3 no teme

42 «Baxaenne HeMeTauIbl U UX bubmorexa OK

https://m.edsoo.ru/00ae0e18
COCIMHCHHM S
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubnuoreka [IOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH bubmmorexa LIOK

https://m.edso0.ru/00ae1156
METaJIJIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [IOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK

https://m.edso0.ru/00ae1278
bubnunorexa LIOK

47 Wenotbie MeTaIB! https://m.edsoo0.ru/00ae14b2

bu6nunorexa LIOK

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU

https://m.edso0.ru/00ae14b2
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[llenouyHo3eMenbHBIC METAIUIBI — KAJIbITUH U bubnuorexa [JOK
49 .
Maraui https://m.edsoo.ru/00ael5e8
50 Baxxueinne coeqMHEHNAS KaJIbIA buGnuorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O0001enre U CUCTEMATH3AMs 3SHAHUH
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS bubmmorexa LOK
a yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "KEcTKOCTL BOABLI 1 METOBI €6 bubnnorexa [JOK
| https://m.eds00.ru/00aelae8
yCTpaHEHUS
bubnuoreka [{OK
54 AmroMuHuii
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xene3a (1) u bubmmoreka IIOK
xeresa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIMs SHAHNUH
ITpakTruyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a1a4 [0 TEME bubmorexa LIOK
p . https://m.edsoo.ru/00ae3de8
«BaxkHenIme MeTaiIbl 1 UX COEIUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eclIi OIMH U3 PeareHToB JaH B
60 E36bm<e WU COJE H(HTFI)'I NMECH bubnnorexa [JOK
Aep . p ' https://m.eds00.ru/00ae1750
Brruncienus MaccoBOii TOIM BEIXOIa
MIPOJIYKTA PEaKIuu
61 O00011IeHIE U CUCTEMATH3aIU 3HAHUI
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KonrponsHas padora Ne4 o reme

62 1
«BaxxHeie MeTauIbl U UX COCTUHCHUS)
63 BemiecTBa u maTepuansl B TOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU 4EJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen 1 bubmmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B pelieHnH SKOJIOTHYECKUX 1 Bbu6muotexa [JOK
npobiem https://m.edsoo.ru/00ae4270
bubnunoreka LIOK
i 1
66 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN https://m.edsoo.ru/00ae0d0a
bubnunoreka LIOK
7 i 1
6 O0o001IeHNEe ¥ CHCTeMAaTU3alns 3HAHUN https://m.edsoo.ru/00adb33c
68 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 E;IIiH;;T:é(;?rou}é 0adoch?
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI 8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬂ

Ilo Teme: «HepBOHaqaanme XHUMHUYCCKUC ITOHATHS

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUH BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIKYJISIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KinaccupuKalusg — peaklUuid: peaklud COCAMHEHHUS, PEaKlIuu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3((eKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

1.2

13

14

1.5

PIJ'IJ'IIOCTpHpOBaTB B3aMMOCBSI3b OCHOBHBIX XUMHWUYCCKHUX HOHSITI/Iﬁ nu
MIPUMEHATH 3T MOHATHS IPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI
HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMy
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YUYEHHMsI, 3aKOHa
ABoraapo

OTpEAENATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OMHAapHBIX

COETUHEHUIX

1.6

1.7

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy U COCTaBy
Y4YacCTBYIOIIMX B PEaKIMH BEIECTB, 110 TEIIOBOMY 3 (deKTy)
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl

BEILIECTB

1.8

BBIUUCIIATE MACCOBYIO JOJIIO XHUMHUYCCKOTO JJICMCHTA I10 (bOpMy.]'Ie

COCIUHCHUS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIO BEHIECCTBA B PACTBOPE




1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEpeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (peajbHBIi U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npecTaBUTENI HEOPraHUYECKUX BEILIECTB)

2.1

2.2

PACKpPBIBATL CMBIC]I OCHOBHBIX XHUMHWYCCKUX TTOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAHHUC, COJIb

OIPECACIATh IMPUHAAICKHOCTE BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeanHeHui no Gpopmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HEOPraHn4CCKHEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIAsi OMUCAHUE TIPUMEPAMHU
MOJIEKYJISIPHBIX ~ YpPaBHEHHMH  COOTBETCTBYIOIIMX  XHUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBA B€IICCTB B 3aBHCHMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBa, BO3MOJKHOCTH IIPOTCKAHHA XHUMHUCCKUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMHU IO BBITTOJIHEHUIO
ab0PaTOPHBIX XUMUYECKHX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE IKCIICPUMEHTHI
[0 PacroO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

WHMKATOPOB (JakMyc, (eHondraaer, METUIOPaHXK U IpYTHe)

2.7

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

3.1

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHTtoB JI. M. MenpaeneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC pCaKkum»

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUM: PO aToMa,
AJNIEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTanb, paguyc aTroma,
XUMHYCCKaA CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
JNEKTPOOTPHULATEIBHOCT, WOHHAsA CBA3b, HMOH, KaTHOH, AHUOH,

CTCIICHb OKHCJICHUA




3.2

KJIaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

3.4

OIMCBIBATH U XapaKTepu30BaTh TabamuHyto Gopmy Ileprnoanueckoit
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHSTUS «IJIAaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpsiBaTh cMbica I[lepumoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh I[MOHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XHMMHYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoit cucreme

3.5

COOTHOCHUTH 0603Ha‘ICHI/I$I, KOTOpPbIC  HUMCIOTCA B Ta6JII/IIIe
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKUX 3JICMCHTOB III/I
MeHnzeneeBay» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeAeseHUe UX IO FIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

3.7

ONpEAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJIEHTHAss M HOHHAs) B

HCOPTraHNYCCKUX COCANUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMUYECKasi PEAKIIUS

11

PaCKpbIBATG CMBICIT OCHOBHBIX XHUMHWYCCKHUX HOHATHH: pacTBoOp,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, IIEKTPOTUTHUECKAS THUCCOIHAIINS,
peaKkuyu MOHHOTO OOMEHa, KaTajiu3aTop, XUMHUIECKOe PaBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peaxiuu,
OKHUCIUTCIIBPHOBOCCTAHOBUTCIBHBIC p€aKkuuu, OKHUCJIIHNTEIIb,
BOCCTAaHOBUTENb, OKHUCICHHE ¢ BOCCTAHOBIIEHHE, AallJIOTPOIIHUS,
aM(pOTEepHOCTh, XHUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAas,
METaJTUYecKasi), KPHUCTAJUIMYECKash peméTKa, CIUIaBBl, CKOPOCTh

XUMHYECKON peaKiuu




1.2

1.3

14

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUECKUX MOHATHH U
IPUMEHSATH 3T MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEBpAILECHUI
COCTABJIATh YPABHEHMsI HJIEKTPOIUTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS PEaKIUil
HMOHHOT0 0OMeHa

PaCKpbIBATh CYIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaiaHca STHUX peakuuit

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKuu

2.1

2.2

Ilo temam: «Hemeraruiel u1 ux coeauHeHus» U «MeTauibl U UX

COCAUHCHU A

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyuecKue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE TPUMEPAMU MOJEKYJIAPHBIX U MOHHBIX YpaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUYICCKHUX npeBpameHI/Iﬁ B pa3JIMYHBbIX

YCIIOBUSX

2.4

CIeAOBaTh IMpaBWiaM IMOJb30BAaHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 0O0OPYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKUUSIMU IO BBIIOJIHEHUIO
mabOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ras3a)

2.5

3.1

MPOBOJIUTh PEAKIMH, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: paclo3HaBaTh OIBITHBIM MYTEM XJIOPH-,
Opomuza, wuoaMn, KapOoHaT, Qocdar, cunaMKar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHWSI, HOHBl M3YYEHHBIX METAJUIOB,

MIPUCYTCTBYIOIME B BOJAHBIX PACTBOpaxX HEOPraHUUECKUX BEIIECTB
ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

pacKpbIBaTh CMBICI OCHOBHBIX XuMmuueckux monsatuit: [IJK

BCIICCTBA, KOPPO3HA METAJIJIOB

3.2

IPHUMCHATH OCHOBHBIC OII€palilin MBICITUTEIbHON JACATCIIBHOCTH —

aHaJIM3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTEeMAaTHU3AIIHIO,




BBISIBIICHUE TPUYUHHO-CIEJACTBEHHBIX CBSI3€M — Uil HM3y4eHUs
CBOMCTB BEIECTB U XUMHUYECKUX DPEAKIMN; €CTECTBEHHOHAYYHbBIC
METOJIbl TIO3HAHUS — HAOIIOACHHE, W3MEPEHHE, MOJCIMPOBAHUE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

11

IIpenmer xumun. Ponp XUMUU B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

1.2

13

14

IIonsTHe o MCTOJaXx IIO3HAaHWA B XUMHUH. YucTeie BCIICCTBA U CMCCH. CnocoObl

pasaciICHus cMmecent

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe H CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHO@ Y4CHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTtenpLHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHast Macca. MaccoBass 70711 XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

KonnuectBo BemectBa. Moisib. MonsipHasi macca. B3auMOCBsI3b KOJITUYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

1.6

1.7

®dusnyeckue U XUMUYECKUE SABICHUA. XUMHUUYECKasl peakuus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeHIeCTB.  XMMHYECKHE  ypaBHEHUS.
Knaccupukanus  XxuMHuYecKWx  peakuuid  (COEAMHEHHUS, Pa3JIoKEHHUs,

3aMeleHus, oOMeHa)

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCYyAOH, C
npaBuIaMu paboTHI B TabOpaToOpun U puéMaMu oOparieHus ¢ 1adbopaTopHbIM
o0opy/soBaHHEM, W3YYEHHE M ONucaHue (U3MUECKUX CBONCTB 00pa3iioB
HEOPTraHWYECKHX BENIECTB, HaOmoAcHUe (u3ndeckux (TUIaBJICHUE BOCKa,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, MNPOKAIMBAaHUE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE WU OIHUCAHUE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peaKIuil (paszlokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKEeHHE
rugpokcuaa Meau(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE JKeIe3a C paCTBOPOM
comm meau( 1), u3ydenre cnoco0oB pa3ieneHust cMecei (C TOMOIIBI0 MarHHUTA,

¢mibTpOBaHME, BHIMAPUBAHKUE, AUCTWILUIALMS, XpoMarorpadus), npoBeneHue




OYHCTKH HOBapeHHOﬁ COJIH, Ha6JIIOI[CHI/Ie U OIKMCaHUC PC3yJIbTATOB
IMPOBECACHUA OIIbITA, MIUIFOCTPUPYIOIICTO 3aKOH COXpPaHCHHUA MacCChl, CO31aHUC

MoOJIeJIe¥ MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BemlecTBo. HaxoxxaeHnue kucnopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CrnocoOsl
HOJY4YEeHUsl KUCIOpOAa B J1abopaTopuu M IMpOMbIIUIeHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ (dekT XUMUYECKOW peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHUE MTAPHUKOBOTO 3G PeKTa, pa3pylieHUEe 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anemenT u mpoctoe BemecTBo. Haxoxnenne Bomoposia B Mpupoe,
¢u3uYecKe W XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYEHHS.

Kucnors! u conu
Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YPaBHEHHSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pacrBoputens. PacTBopsI.
HacpliiienHpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUpPOJIe U B KU3HU yenoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannueckux coenunennit. Oxcunapl. Kimaccudukanms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecojieoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. U3NYECKUE M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenure ocHOBaHUM

Kucnotel. Kmaccudukammst kucior. Homenkiarypa kucinor. Ouszndeckue u
XUMHUECKHe cBoicTBa KucioT. Pag aktuBHoctu MeTtauioB H.H. bekerona.

[Tonydyenue kuciaor

2.9

Comu. Homenkiarypa coseil. @uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuenue cose




2.10

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

2.11

3.1

3.2

XVUMUYECKUN OKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIyueHUEe, coOupaHue, paclio3HaBaHUE U M3y4eHUE
CBOWCTB KHCIIOPOJIa, HAOIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHSI U IIPEKpaIlleHus: TOpeHus (Iokapa), 03HaKOMIIEHHUE ¢
o0pa3lamMu OKCHUZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOMpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpoOJa (FOpeHHE), B3auMOJIEHCTBHE
BOJZIOpOJA c OKCHJIOM meu(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAIIOB), HAOIIOeHHE 00pasloB BEHIECTB KOJIMYECTBOM 1 MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccoBOU
JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOAECHCTBUE BOABl C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJIb30BAHME BHJICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C IMOMOUIbI0 HMHIAMKATOPOB,
UCCIIEIOBaHUE OO0pPa3Il0B HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, u3yuenue B3aumozeiicteus okcuna meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEaKIUi HEeWTpaiu3aum, MOJydeHHe
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTaljia JpPyruM H3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueiimme

KJIaCCbhl HECOPTaHNYCCKUX COE€TUHECHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCITUTEIBHO-

BOCCTAHOBUTCIIbHBIC PECAKITUN

[lepBble MONBITKM KIACCHU(PUKALMK XMMUYECKHUX HJeMeHTOB. [loHsTHE O
IpynIax CXOAHBIX 3JEMEHTOB (ILeIOYHBbIE U IIEJIOYHO3EMENbHbIE MEeTallbl,
raJIoTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUBI U TUAPOKCHUIBI

[lepuoanueckuit 3akon. [lepmoanueckass cucTeMa XMMHUUYECKHX 3JIEMEHTOB
JAW. Mengeneea. Koporkonepuoanas u UIMHHONEPUOAHAS (QOPMBI
Ilepronnueckoit cucremsl xumudeckux diaemeHToB .M. Menneneesa.
ITepuoapr u rpynmbl. OU3HYECKHI CMBICIT TOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHYECKMX DJIEMEHTOB




3.4

3.5

ITepuonnueckoii cucremsl .M. Menaeneea. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucteme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX MU HEMETAJUIMYECKHUX CBOMCTB MO TpYINIaM U MEPHOJAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CuCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKd U npakTuku. [[.1. MennaeneeB — y4€HbI U
rpakaHuH

Xumudeckass CBs3b. KoBajeHTHass (TMOJsipHAs MW HEMOJSApHas) CBSA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHX 3IeMEHTOB. IoHHAas CBI3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUN HKCHEPUMEHT: M3ydeHue oOOpa3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aMMOJECHCTBHE TMIPOKCHUAA IIUHKA C pacTBOPaMU KHUCIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuuu pa3jIoKCHUA, COC,I[I/IHSHI/ISI)

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

11

[Iepnonnueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KNS, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM DJIeMEHTOB B [lepuoanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOU
pemETK M BHJA XHUMHYECKOH cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaAJbHas). XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PAa3IMYHBIM KJIaccaM HEOPraHMYECKUX

COC,I[I/IHCHI/II\/'I, IFCHCTUYCCKAsA CBA3b HCOPIraHNYCCKUX BEIICCTB

1.3

Knaccudukanus XuMU4ecKUX peakluuil Mo pa3IMyHbIM MpU3HaKaM (TI0 YUCITy
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo

W3MEHEHHIO CTEIICHEH OKHCIICHHUS XUMUYECKUX 9JICMCHTOB, 110 06paTI/IMOCTI/I,
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0 YYacTHIO KaTajau3aropa). OK30- © DJHAOTEPMHUYECKHUE PpPEaKIuH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHUYECKOU p€akuuu

[Tonsitie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DAKTOpPBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW pEakUuu U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

1.5

1.6

1.7

2.1

OKHCITUTENIEHO-BOCCTAHOBUTENFHBIC  PEAaKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAaHUEM METOJA

QJICKTPOHHOI'O OanaHca

Teopus MEKTPOTUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtunonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0bIe SEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBusi MPOTEKAaHUS PEaKlUii HOHHOTO OOMeHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUM W COJIE B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCoHanu. KauectBeHHEIC PCaKIIMU Ha NOHBI. Ilonsatue o THUapOJIN3C colen

XuUMH4YecKni OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIIIMU KPUCTAIUIMYCCKUX
pEeméTOK HEOPraHWYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta H
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHs); UCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEeaKkiMu OT BO3JIEHCTBUS pPa3IUYHBIX (HAKTOPOB;
HCCIIC/IOBAaHUE  DJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEMIECTB, IpoIiecca
JTUCCOLIMAIIMU KHUCJIOT, WIeloyed U coieil (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUIFOCTPUPYIONUX IPU3HAKU
MPOTEKaHUs peakiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajKa, BhIICTICHHE rasa,
o0pa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakiuil (TOpeHHe, PEaKIIuu PA3I0KEeHUS, COeTUHEHN);
paciio3sHaBaHME€ HCOPraHMYCCKUX BCIIECCTB C TIMOMOIINBIO KAaYCCTBCHHBIX

peammﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4
Hemerannsl u ux coeauHeHUs

OO6mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucienus. CrpoeHue u (u3MUecKue CBOICTBa
MPOCTHIX BEIIECTB — TraJIOr€HOB. XMMHUYECKHUE CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMoJIeHiCTBHE C MeTaJJlaMi, HEMETAJUIAMHU, LIEI0YaMU). XJIOPOBOJOPOI.

Consanas KHCJI0Ta, XHMHYCCKHC CBOﬁCTBa, MOJIy4YCHHUEC, TIPHUMCHCHUC.




2.2

[eiictBue XJiopa M XJIOPOBOAOPOJA HA OPraHM3M ueloBeka. Bakneiiue

XJIOpUAbI U NX HAXOXKICHUC B IIPUPOJLC

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTereHn okuciaeHus. CTpoeHue u pusndeckue CBocTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HUKAINN
KHCJIOpO/ia M cephl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK IPEIACTABUTEIH
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PM3MUECKUE W XUMHUYECKHUE CBOWCTBA
(oOmMe Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaKIyy, JeKalrue B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOIy4eHUs] CepHOU
kucinoThl. [Ipumenenue. Coiu CepHON KHUCIOTHI, KAYECTBEHHAs PEaKIUs Ha
cynbdar-uoH. HaxoxaeHnue cepbl u €€ COeTMHCHUN B MPUPOJEC. XUMUIECKOES
3arps3HEHUE OKPYKAIOMICH Cpellbl COCTUHEHUSIMHU Cephl (KUCIOTHBIC JOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAICHHUS

2.3

OO6mas xapaxktepuctuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoje, pundeckrue u XuMudeckue cBocTBa. KpyroBopor azora B mpupoe.
AmMMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJIydyeHHE U
npuveHerne. Conu aMMOHUS, WX (PU3HYECKHEe W XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMUYecKre cBoicTBa (001I1e KaK MpeCcTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyei
aMMOHHSI B KaueCTBE MUHEPAIBHBIX yNOOpeHUil. XUMHUECKOe 3arpsi3HEHHE
OKpY’Karollel cpesibl COeTUHEHUIMH a30Ta (KUCJIOTHbIE JOXK/IH, 3arps3HEeHUe

BO3/1yXa, MOYBbI U BOJJOEMOB)

2.4

docdop, anorponHsie MogudpuKanyu dochopa, GpuznIeckue 1 XUMHUECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, (usudeckue u
XMMHUYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPATBHBIX YA0OpEeHUI

2.5

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHA. YTIEpOA, aUIOTPOIHbIE
MOIU(UKALMK, PACIPOCTPAHEHUE B NPUPOAE, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa. Ancopobuus. KpyroBopot yriepona B npupoje. OKCuabl yriepoaa,
uxX (U3NYEeCKHe M XMMUYECKHUE CBOMCTBA, JEHCTBHE Ha KHUBBIE OPraHU3MBI,

MOJIY4YCHHUC U IPUMCHCHUC. OKOJIOTUYECKHE HpOGHeMLI, CBA3aHHBIC C OKCHAOM




yraepoaa(lV); rumore3a rio6ansHOTO TMOTEIUICHHS KIMMAaTa; MapHUKOBBIHA
a¢ddext. YronpHas kuciora U e€ coiM, UX (QU3NUYECKHMEe U XUMHUYECKUE
CBOICTBa, MONy4YeHHE U MpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnonb3oBanue kKapoOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

2.7

2.8

[lepBoHauabHbBIE MOHATUS 00 OPraHMUYECKUX BELIECTBAX KaK O COCIUHEHUSX
yriepoja (MeraH, 3TaH, STWJICH, alleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kuciora). Ux cocraB u xumuueckoe crpoeHue. llonsarue o Ouosornuecku
BO)XHBIX BEIECTBAX: XHpax, OeJIKax, yIrieBoJaX — M HUX POJU B KU3HHU
yeyioBeka. MarepuanbHOe €IMHCTBO OpPraHMYEeCKMX M HEOPraHWYEeCKUX

COE€IMHEHUN

Kpemuuii, ero Qusnueckue H XUMHUYECKHE CBOMCTBA, TWOJY4YCHHUE U
npumenenue. CoeHeHUsT KpeMHuUsl B npuponae. O0mue mpeacraBieHust 00
okcune kpemuusi(1V) u kpemuaueBoi kucinore. CUIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHualibl: KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jkene300eToH. [IpoGiembl
0€30MMacHOTO MCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPHUANIOB B ITOBCEIHEBHOMN

KHN3HHU

XUMHUECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPUI-
HMOHBl U HaONIOJeHHE MNPU3HAKOB MX NPOTEKAHUS; OIBITHI, OTpakKarollue
¢duznyecKkne 1 XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ OoOpa3liaMH XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeqUHEHUSIMHU
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEpUANIOB); HAOIIOJEHUE Tpoliecca
oOyTJIMBaHUS caxapa MoJl IeHCTBHUEM KOHLEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI;
U3Yy4YEeHHE XUMHYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, POBEACHNE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TpU3HaKa e&
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHANIOB), 0OO0Opa3laMu
a30THBIX U (HochOPHBIX YA0OpEeHHUH; TTOTyIeHHE, COOMpaHe, paclioO3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEaKLUil HA MOH
aMMOHUS ¥ ¢ocdaT-MOH U U3ydeHHE MPU3HAKOB MX IPOTEKaHHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3yYEHHE MOJENCH KpUCTAUNIMYECKUX

pemérok anMmasa, rpadura, ¢QynaepeHa; O3HAKOMIICHHE C IPOLECCOM




3.1

3.2

a71copOIMK pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IPOTHBOIa3a; MOJy4yeHHe, cOOMpaHue, paclio3HaBaHUE U M3y4EHHE CBOWCTB
YIJIEKHCIIOTO Tasa; MpOBeIeHHE KadeCTBEHHBIX peakuuid Ha KapOoHAT- H
CHWJIMKAaT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IIPONYKLIHMEH CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BaxkHelme HeMeTaluIbl U UX COCAUHCHUA»
MeTamisl ¥ BX COCIUHECHUA

OO0mast XapakTepuCTUKa XUMHUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHuss B llepumogmyeckoi cucremMe xummyeckux snaemeHToB JI.U.
Menneneesa u ctpoenust atroMoB. CTpoeHHe MeTaiIoB. MeTalmndeckast CBsI3b
U METaJUIMYecKas KpUCTasIMdecKass peuerka. OJIEKTPOXUMUYECKUH Pl

HaHpH)KeHI/Iﬁ MCTAlJIOB

duznyeckue U XMMHUYECKHe cBoiicTBa MeTaioB. OO0IIHe crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBILIJIEHHOCTH

3.3

3.4

3.5

[Ilenoynsle MeTaybl: MoOJIOKEHHE B [leproguyeckoil cUCTEME XUMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnyueckue U XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCHuabl
U TUAPOKCHUABI HATPpUA W KaJIus. HpI/IMeHeHI/Ie OICJIOYHBIX METAJIJIOB U HUX

COeIMHEHUN

[llenoyno3eMenpHbIE METAIBl MarHuii W KalbIUi: IIOJIOXKCHHE B
[Iepnoanueckoit cucremMe xumuueckux oanemeHtoB JI.M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxO0KJEHUE B npupone. PUZHYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kaublus. BakHelmne coenuHEeHHs] Kaublus (OKCH],

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMHUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cucteMe XuMuieckux snementos J1.1.
MenzeneeBa; CTpoeHHUE aTOMa; HaxoxAeHWe B mpupone. Dusmueckue u
XUMHUYECKHE CBOMCTBa jkene3a. OKCuipl, TUApoKcuabl U conu xene3a(ll) u

xkene3a(lll), ux cocras, cBOlMCTBa U MONyYeHUE




3.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C 00pa3liaMy METaJJIOB U CIIJIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), ocoOeHHOoCTEeH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUd W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); MCCIEAOBAHUE CBOMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl jKelle3a B  KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKITNI Ha NOHBI
(Maraus, Kamelus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), mexu(ll);
HAOJI0/ICHUE W OTIMCAHKUE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA UOHAMHU HATPUS,
Kamus W Kanblus  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBONCTB T'MJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANILHBIX 33]a4 10 TeMe «BakHeWIe MeTauIbl

U UX COCAUHCHUA»

XHUMHS ¥ OKpYXKarolas cpena

4.1

4.2

HoBsie maTepuansl 1 TexHoOJIOrMU. BellecTBa 1 Marepralibl B MOBCEIHEBHOMN
JKU3HU YesloBeKa. XUMHUsA U 310poBbe. be3omnacHoe ucnoab30BaHre BEIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoIb Mpu XUMHUYECKHX OXKOTax U

OTpPaBJICHUAX

OCHOBBI  JKOJIOTMYECKOH  I'PAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatoreit cpenst [IJIK. Ponb xumuu B perieHn# 5K0JI0rHYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIIIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcepHraJioB (CTGKJ’IO, CIIJIaBBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TI03HABAEMOCTH SBJICHUN HPUPOJbl, NOHUMAaHHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX MCTOZAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA

O0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMH Ha JOCTHXKEHMSIX
XUMHYECKOW HAyKH, YTO IMO3BOJUT OOyYArOIIMMCSl pacCMaTpUBAaTh
XMUMUIO Kak chepy cBoelr Oyaymel mnpodeccrnoHaTbHON
NEeSITeTPHOCTH ¥ CHIeNIaTh  OCO3HAHHBI BBIOOD XHMHUH  Kak
npodWILHOTO MpeaMeTa NpU MepexoAe Ha YpPOBEHb CPEIHEro

o01rero o6pa3oBaHus

2.1

Brnanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIINE XMUMUYECKUE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIHAS
HEOIHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYIspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBAHUE, COJb (CPEAHss), XUMHUYECKas
peaKIys, peakuuu COCOUHCHMS, PEaKLIUH Ppa3JIOKEHHS, PEaKInu
3aMeIeHHUs], PeaKIM OOMEeHa, TEIUIOBOM A(QEKT peakiuu, 9K30- U
SHIOTEPMHUUECKUE PEaKINH, PacTBOpP, MAcCOBas JOSI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJId HW  NPOUCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEHEHb
OKHCJICHHsI, XUMUYECKas CBS3b, EKTPOOTPULATEIIBHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHasi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
ANEKTPONIUTUYECKAs JMCCOLMAIMSA, PpEaKUUH HMOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHYECKOW peakuuu, karaimsarop, IIJAK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpU:, TCOPHUA

BHCKTPOHHTH‘IGCKOfl JUCCOoITMaln

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TpaBWIbHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMsS, METAJIbl U
CIUIaBbl, TMPOAYKTHI MEpPepadOTKH  TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HedTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BIIMSHUE BEIECTB M XUMUYECKHUX IPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpely

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XMMHUYCCKHUEC 3HAHUA CO 3HAHUSAMH APYTUX

y4eOHBIX IPEMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMHU UH(POPMALIUU
0 XUMHH (Hay4yHas U HAy4yHO-TIOMYJISpHAas JHUTepaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHUE OOBEKTHBHO OLIEHMBATh HMH(OpPMAIMIO O BEIIECTBAX, UX

NpEeBpalleHUsIX M NPAKTHUYECKOM TPUMEHEHHMH M yYMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJga4d




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOPTraHNYCCKUX BEIICCTB,

4 YpaBHEHUM XHUMHYECKMX PpPEaKLHMi; OCHOBAMU  XHMHUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHOI)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUS 1eMeHTa B [lepuonnueckoit
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps] sjpa, oOuiee 4YHCIo
AJIEKTPOHOB), paCIpeACIICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHOAOB, KaTU U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TIOJOXKEHUS JIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX [EpUOJAaX M IJIaBHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHYECKHE DJIEMEHTHI

7.2 HEOpraHMYeCcKre BellecTBa

7.3 XUMHUUYECKHE PeaKIUN

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKHCJICHHSI XUMHYECKHUX JIEMEHTOB, 3apsijI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOia,

99 aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI

metaimoB |-l1A rpynm, amromunus, menu (1), nuaka, xxenesa (11 u

I11), okcuasl yrinepona (Il u IV), kpemuus (1V), azora u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TUCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHU:A, MPUMCHCHHC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXXHOCTh HPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPAaBHCHHUS PEaKInH,
B TOM YHCIIE:
10.1 peakIrii HOHHOTO OOMEeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKMX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATH (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJI0 XUMHYECKOTO DJIEMEHTA B COSMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSM XHMHUYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pEearceHTOB WIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IeHHE,
121 U3MEepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHNE) TIPU U3YUECHUH BEIIESCTB
' U XUMHYCCKHX SIBJICHHH; yMeHHe C(HOpMYIHpPOBATh NPOOJIEeMy H
MPEJIOKUTH MTYTH €€ PEIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKUMH BEIIECTBAMHU, XUMHUYECKOM
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBaAHHEM
MpaBUJIaMU 0e30MmacHOTo oOparteHus c BEIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKU3HH, TIPABHIIAMU TTOBEACHHS B
12.3 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHHE Bpea (OTMacHOCTH) BO3ACUCTBUS Ha )KUBBIE OPTaHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBIIEHUS u

MPEAOTBPAIIEHUS X BPEIHOTO BO3JACUCTBUS




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3ydYeHHe M omucaHue  (U3MUYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XHUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU TPOTEKAHUA XUMHUECKUX peaKlui
U3YyYeHHE CIIOCOO0B pa3ziesieHus: cMeceit

MOJIyYeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIy4EHHUE YIJIEKUCIIOrO ra3a u
M3Y4YEHHE €ro CBOWCTB; MOJy4YeHHE aMMHUaKa W H3yYeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHHE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka M|
denondranenna) s OnpeneNeHusl XapakTepa cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCHICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajllilaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McETajlyia JpyYyrumM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THUAPOKCUIAOB aJITFOMUHUSA U

MUHKA

13.7

13.8

pelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKHUX COETUHEHHI; «INEeKTPOIUTHYECKAS
auccoruanusay, «BakHelInne HEMETalIbI M WX COCIAMHCHUI,

«Baxkneiiyie MeTalIbl U UX COSAUHECHUS

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIONIME B BOAHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OpOMUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaIbIUsl, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYMmeHnue:




NPEICTaBIATh PE3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABISATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCICHUS

14

3aK0oH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTAa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MonsipHas Mmacca. MomsipHbiii 00bEM Ta3o0B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
®u3nuecKkrue U XMMHUUYECKHUE SBJICHHS. XUMHUECKash peaklus U e€ MpU3HaKH.

3akoH COXPAHCHUSA MACChI BCHICCTB. XHUMUYECKHE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHUMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbl. PU3HYECKU CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIMIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoii cucrems! .M. MeHneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUCCKHX DJIEMCHTOB MEPBBIX Tpex
NnepuoaoB, Kajus, KaJlbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULIATCIIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HCpHO[{H‘-ICCKOfI CHUCTEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumunueckass cBsizb. KoBajieHTHast (TOJiApHAsE M HEMOJSIPHAsl)  CBSA3b.
DNEeKTPOOTPULATEIbHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VoHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunbel KpUCTAINIMYECKUX PEIIETOK (aTOMHasl, HMOHHAs, MeETajuIM4ecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKOW PEMIETKH M BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHUX COCIUHCHUH: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (IIENIOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHCJIOT (KUCIIOpOJCOMepKame ¥ OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckre ¥ XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOus, aJIIOMUHHA, KEJIC3a. 3JICKTpOXI/IMI/I‘IeCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

dusnyeckne U XUMUIECKHE CBOMCTBA BOAOPOIHBIX CO@I[I/IHGHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB IA-IIA rpynn, munka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMHUHHUA, JKeje3a, ULuHKa). [lomydyeHne ocHOBaHUM U
aM(OTEPHBIX THAPOKCHUIOB

OOmre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOH, KpeMHHUEBOM, yronbHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune xkucaor

OOme xuMu4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit
[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YIIIEKHCIIOTO Ta3a B 1abopaTopuu
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[Tonyuenne aMmMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CTIOCOOBI OJTYYCHHUSI METAJIIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUECKUX peakuii 0 pa3InyHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoit APeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHS.
DK30- ¥ 9HIOTEPMUYECKUE PeaKiK. TepMOXUMHIECKUE YPAaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
IIpouieccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIM  OasiaHC
OKHCJIUTEIILHOBOCCTAHOBUTEIBHOM PeaKkLuy

Teopust snekTponuTrdeckoi aucconnanuy. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
U HE3EeKTpOoJuThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeleHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINN

XHMHMS M OKpYXaromas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloBeKka. be3omacHoe
UCIOJIb30BAHUE BEIIECTB M XMMUYECKHUX pEaKUui B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKPYKaWIIeH cpeapl (KUCIOTHBIC JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHuUs
[IpenensHas nomyctumasi koHueHTpauus BemecTB (IIJK). Ponmp xummn B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ora, hocdopa, yriaeposaa, KpeMHHUS U UX COCIMHEHUN B
OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH W CEILCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MIPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yrojib, HNPUPOAHBIM Ta3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJULIEPUH, YKCYCHAs KUCIIO0TA).
[TonsiTie 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: KUPAX, OCIIKaX, yriIeBoIaX — U UX

POJIM B ) KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKUX COCAMHEHUH
7.2 Macchl (MaccoBOif) JJ0JIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XMMUYECKUM yPaBHEHHUSAM




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. I'abpuensu O. C., Bockoooiinukosa H. I1., flmrykoBa A. B. HactonbHas kHura
YUUTEIS.

Xumus. 8 ki1.: Meroaudeckoe nocooue. - M.: Jlpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OIMBITOB U
MPAKTHYECKUX

pabor. 8 k1. K yueonuky O. C. 'abpuensna «Xumus. 8 kiaace». M.: Iipoda, 2022.
3. Xumus: 8-9 kiaccel : 6a30BbIi ypOBEHb: METOJMUECKOE TOCOOHE K yueOHUKaM
0. C.

["abpuensna, M.I.Octpoymona, C.A.Cnaakosa / O. C. I'abpuensn, C.A.Cnaakos.
—4-e u31.,

nepepad.- Mocksa:»lIpocBemenue» . 2022.

4. Xumusi: TexHojgornyeckue kaptol K yueOHuky O. C. I'aOpuensna «Xumus. 8
KJIace»:

Metoauueckoe nmocooue / JI. 1. Acanosa. — M.: Jlpoda, 2020

5. IIporpammel aBTOpCcKOro Kypca xumuu 1 8-9 knaccos H.E.Ky3nenosoi,
Xumus: paboyas

nporpamma: 8-9 kiacc/ H.E.Ky3nenona, H.H.I'apa. M.: Benrana I'pad, 2021.

6. Xumust: 9 kiacc: 3alayHuK JJIs ydaluxcs 001eo0pa3oBaTeIbHbIX
opranu3zanuii/. H.E.

Kysnenosa, A.H. JI€Bkun.-2-¢ u3z. [lepepab..-M.: Benrana —I'pad 2016

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. http://www.dutum.narod.ru/element/elem00.htm (Pacckazbr 00 anemeHTax)
. http://www.hemi.nsu.ru/ (OCHOBBI XUMHH. DINEKTPOHHBIN YUYEOHUK)

. http://www.himhelp.ru/ (IToaabIl Kypc XUMHM)

. http://chemi.org.ru/ (YueOHUK XUMUN)

. http://home.uic.tula.ru/~zanchem/ (3annMaresbHast XUMU)

. http://hemi.wallst.ru/ (Xumusi. OGpazoBaTebHBIN CAaNT AJIsI MIKOJIHHUKOB)

. http://chemistry.narod.ru/ (Mup xumun)

. http://www.alhimikov.net/ (ITone3nast uapopManus Mo XMMuHM )

. http://www.alhimik.ru/ (AJIXUMHUK)
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10. http://www.xumuk.ru/ (XuMuK.ru - caiiT o Xumww)

11. http://www.chemistry.ru (Xumusi B OTKPBITOM KOJUIEIIKE)

12. http://webelements.narod.ru (WebElements: oHytaiiH-ClipaBOYHUK XUMHYECKUX
AJIEMEHTOB)

13. http://experiment.edu.ru (Komteknus «EcrecTBeHHOHAYYHBIE IKCTIEPUMEHTBI:
XUMUS )

14. http://school-sector.relarn.ru/nsm/ (Xumust 17151 BCEX: MUTIOCTPUPOBAHHBIC
MaTepuaibl o

o0111ei, OpraHMYeCcKoi 1 HEOPraHMIECKONH XUMUH )

15. http://schoolchemistry.by.ru (IlIkompHas Xumus )

16. www.ximicat.com/info.ru (OKUCAUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN )
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