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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHus, MIPEACTABICHHBIX
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 MNPENCTABICHHWE O MLENAX, OOIIEW CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHHU, OMPEACNSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAENIeT BO3MOXXHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JI€ATEbHOCTH OO0YyYarolerocs IO OCBOCHHIO
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
SHEPIUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH IS CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTANILHBIX M HCCICIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



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
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHCSI CHUCTEMbI IMEPBOHAUAIIBHBIX TMOHSITUNW XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpTraHUYECKON XUMUHU.

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

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON 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 M3yYECHHBIX y4eOHBIX MpeameToB: «Okpyxaromuii mup», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJITYphI. 3aaya
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIMX (PAaKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUM, TOCTYIHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHbIM METOJaM TO3HAHUS MPU U3YYEHUH BEIIECTB U XUMUYECKUX PEaKIUi, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIedeHne yCI0BUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATh U OLEHUBATH SIBICHUSA
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,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

Oo0111ee 9Kcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpazoBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), 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. DU3WYECKHE CBOWCTBA BELIECTB. ATpPETaTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckas popmyiia. BaleHTHOCTb aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Mosab. MonsipHas Macca. B3anMocBs3p KoMyecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peaklnil (COeTUHEHMS], pa3I0KEHUs, 3aMEIlleHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢u3nYeCKuX CBOMCTB OOpa3lOB HEOPraHWYECKHMX BEIIECTB, HaOIIOJCHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuii (pa3iokKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYEeCKUX BellecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
MOJlydYeHHUsI KUCIOpoJa B JIabopaTOpuu M MpoMbluieHHOCTH. Kpyroopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenne Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

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

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpupoaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

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

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

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

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEEICHUE COAEPKAHUS KUCIOPOJa B BO3AyXE, MOJIyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJYy4YeHUE, COOMpaHWE, pAClO3HABAHWE W W3YYCHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, uccIemoOBaHME OCOOEHHOCTEH pPACTBOPEHHsI BEIIECTB C Pa3IUIHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTraHUUECKUX BEIIECTB PA3IMUHbBIX KJIACCOB, HAOIOICHHE U3MEHEHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUJIPOKCHUIBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cucTeMa XUMUYECKUX JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XWMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xumnyeckasi cBs3b. KoBaneHTHast (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUH 3apsl, BELIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOBI, TOJIE3HBIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOJIOB, KM, KAJIBLINS U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peakluii o pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH xumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U IOJOKEHUE XUMHUYECKOTO

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

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJICKTPOJIUTHI.
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 COKpaulEHHbIE HMOHHBbIE YypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTPOLIECCA AUCCOLUALINH KUCIIOT, IEJI0YEH U conei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAKIUil (FOpEHHE, PEAKLUUU Pa3JIoKEHUS,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerayibl 1 MX cOeIMHEHHUSA

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3HUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpuUMEHeHue. J[lelictBue xmopa U
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KHCIOPOAa U Cepbl. AJIOTPONHBIE MOAU(PUKAIIMN KUCIOpOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XMMHUYECKHE CBOMCTBA (00IIUe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peaklus Ha CyJab(}ar-HoH.
Haxoxnaenue ceppl U €€ COCAUHEHUM B IpuUpoje. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoOCTpaHEHUE 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
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoyydeHue, (PU3UYeCKue U XUMHUYECKHe
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO37yXa, MOYBBl M BOAOEMOB). docdop, amioTpomHbe
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

Oo6mas xapakrepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoga B mnpupone. Okcunabl yriepoja, uX (usnueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
IpUMEHEHUE. DKOJIOTMYECKUEe MpoOJIeMbl, CBSI3aHHbIE C OKCUIOM yriepona (IV),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCTIOTa U €€ CcoJd, UX (PU3MYecKrue U XUMUYECKUE CBOMCTBA, MOJyuy€HUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTWIEH, 3TaHOJI, TNINLEPUH, YKCYCHAs KACIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaus (IV) u kpemHueBoit kucinore. CHIMKATHI, UX HUCIOJb30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3l0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu XJIOpUI0B (TAJIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHI, U3YyYEeHUE XUMUUECKUX CBOMCTB pa30aBIEHHON 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 GocPopHBIX yAOOpeHUi, TOTyYeHHEe, coOUpaHue, pacro3HaBaHUE W U3yUEHHE
CBOICTB aMMMaka, ITPOBEJCHHE KAYECTBEHHBIX PEAKIUNA HAa HOH aMMOHHSA H
docdar-uoH W U3yuyEeHHUE TMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HM3YYEHHE MOJENeH KpUCTAUIMYECKUX pEmETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOras3a, IIOIY4YEHUE,
coOupaHue, pacno3HaBaHUE M M3yUYEHUE CBOMCTB YIJIEKUCIIOIO rasa, MpoBEACHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pElIeHNE 3KCHEPUMEHTAIBHBIX 3a7ad M0 TeMe «BaxxHehnme HeMeTaulbl U HX
COEIMHEHHUSD.

MeTtasibl U MX COeUHEHUS

OO01ast XxapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  psl
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
¥ UX IPUMEHEHHUE B OBITY U POMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HaTpusit M Kanusd. [IpuMeHeHHue MIEeOYHBIX METAIOB U HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxkneiue coequHeHus KalnbIus (OKCHI, TUAPOKCHI, coiin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpOKCU bl U conn xenesa (1) u xenesa
(IIT), nx cocras, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIbIIUS W HATpus C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHJICOMATEPHANIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4ueCTBEHHBIX PEaKIMii HA MOHBI: MarHus, KaJblIMsl, aTFOMUHUS, ITMHKA, xkemne3a (1)
u xenesa (II), menu (II), HaOmromeHUE W OMHMCaHUE MPOIECCOB OKpalMBaHUS
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 OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarollel cpennl (MpenefibHasl JOoMmyCcTUMast
KOHIIEHTpalus BeuecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOTMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

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

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBS3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



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

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CIuiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

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

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AUHCTBE Y4YEOHOU U
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIUN O0yYarOIIHXCA.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIEA0BATENIbCKOM, TBOPUECKON U IPYTUX BUIaX AEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON Yy4eOHOU JesATeIbHOCTU, TOTOBHOCTU OIICHUBATH CBOE MOBEJICHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW pEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW palOThl C Yy4YEOHBIMH TEKCTaMH, CIPABOYHOU



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

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH M YPOBHSA OOy4eHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
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 TPYIY U pe3yibTaTaM 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 Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, ITOHHMMAaHUE LEHHOCTH 3I0POBOT0 M
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 JIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed HX pEeHIeHHUs] MOCPEICTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHpoBaHUsS MUPOBO33pEHHUS O0ILIEHAYUYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHIHII,
runore3a, Qakt, CHUCTEMa, MPOLECC, HSKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHbIe yueOHbIE NeUCTBUS (I103HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTMIEIBHBIX (DaKTOB U SIBJICHHM, BRIOMPATh 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),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHMMBOJ JJIEMEHTAa), XUMHUYecKkas (opMyrna U ypaBHEHHE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAK)KE B Ka4e€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XHUMHYECKOTO COJCpXKaHHUS, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
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
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcykgaeMol Tembl, (OPMYIMPOBATH CBOU THPEUIOKEHHUS] OTHOCUTEIBHO
BBITNIOJTHEHMS MIPEIJIOKEHHON 3a/1a4H;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHNIO CBOWCTB BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuil (00CcyXeHus, oOMEeH MHEHHUSIMH, «MO3TOBBIC IITYpPMbD», KOOPAUHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA IPU BBINIOJHEHUM 3aJaHUU C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPe3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JEWCTBUM, BHUABl JESITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEpHpETaLun, TPeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTyalUsX.

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

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJI0M aTomMa, aTOMHas OpOUTalb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHSATUA U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

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

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKWUCJICHHS  DJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0oHa ABOTajIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoi
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKIuH (M0 YUCIY M COCTaBY Y4YaCTBYIOUIMX B PEAKIUH
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe INpaBuiaM OOpalleHHs C BEUIECTBAMHU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOTIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAUHEHUW, TUI KPUCTAIIUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
tabnuunyto Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJIO BELIECTBA B paCTBOPE, TPOBOAUTH PACUETHI 10 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 MOTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

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

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JUII M3YYCHHS CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJI

Ne

ACC

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KoHnTpoJbHbie

IIpakTH4eckue

JaekTpoHHbIe (HU(pPOBbHIE)

n/m TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
Xumus — BakHas 00J1acTh
11 eCTeCTBOSHava 1 5 2 https://m.edso0.ru/YNVJIX660G
HpaKTI/I‘ICCKOI/I JCATCIIBHOCTHU
YyeJloBeKa
B
1.2 CHICCTEA H XHMITECRHC 15 1 https://m.edso0.ru/ONNXRIVFO
peaKIuu
Wroro mo paszneny 20
Pa3nea 2. Bakneiimme npeacTaBuTe I HEOPraHMYECKHUX BEIECTB
Bozayx. Kucnopon. ITo e
2.1 AYX. FACIOpOA, LIoRATH 6 https://m.eds00.ru/DSBORTY30
00 oxcugax
B i
2.2 OROPOAL- LIOTATHE O 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COJIX
Bopa. P 1T
2.3 ORa. TacTROPBL. LIOWATHE 5 1 1 https://m.eds00.ru/M13I5KJBM
00 OCHOBaHUSIX
OCHOBHBIE KJIaCCBI
2.4 HEOPraHUYECKUX 11 1 1 https://m.eds00.ru/0TSASMOWT
COEeTUHEHNN
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznea 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHune aToMOB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMUYECKUX AJIEMEHTOB /. 7 https://m.edsoo.ru/TCBIJIBVWFZ
U. Menpneneesa. Ctpoenue

aToMa

XUMHYECKASA CBI3b.
OKHUCITUTENBHO-

3.2 8 2 https://m.edsoo.ru/FEAOASDPF
BOCCTAHOBUTEJILHBIE
peakiuu
Wroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 68 > >



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoTshI
Pa3nea 1. BemecTBo U XuMH4YecKne peakiun
[ToBTOpEeHue U yriaydiieHne 3HaHu|
11 P YRy 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/eloB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEAKIIUM
DIIEKTPOIUTHYECKAS JUCCOLIMALIHSL.
13 P 8 Har 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B PACTBOpPAX
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUUYECKUX
2.1 B parctep 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpynnsl. ["anorenst
OO0mas XxapakTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO11ast XapaKTepPUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpymibl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUs
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 aneMeHToB IVA-Tpynnsl. Yriepon u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUI U UX COEANHEHUS
Hroro o pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01111e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneime MeTamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazaeny 20
Pa3nes 4. Xumus n okpyxapmas cpeaa
B
4.1 CULCCTBA H MATCPHAIILL B KHSHH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeEKa
Utoro no pazneny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/FYS5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

IIpenmer xumuu. Posb xumuu B
JKU3HM 4eoBeka. Tena u
BEILIECTBA

https://m.edso0.ru/L62DS2CZR

IIonstue o METOAax IIO3HAHUA B
XHUMHHU

[TpakTuueckas padorta Ne 1
«[IpaBuna paboThI B
nabopaTtopuu U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM)

YucThle BEECTBAa U CMECH.
Crnioco0Osl pa3zesneHus: cMecei

https://m.edsoo.ru/9ZJAEW050

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

[IpakTuueckas pa6ora Ne 2
«Pa3nenenue cmeceit (Ha
pUMepe OYUCTKH MTOBApEHHOM
COJIN)»

https://m.eds00.ru/K3LS5MCRY

ATOMBI 1 MOJIEKYJTBI

XUMHYECKUE dIIEMEHTHI. 3HAKH
(CUMBOJIBI) XUMUYECKUX
JJIEMEHTOB

HpOCTBIe " CJIIOKHBIC BEIICCTBA

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJISIPHOE YUYEHUE

https://m.edso0.ru/AMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

3aKOH IOCTOSIHCTBA COCTaBa
BelIeCTB. XUMUYECKas
dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edso0.ru/IMC496FX6

11

OrHOCUTEIbHAA aTOMHAs Macca.

OTtHocuTeIbHASI MOJIEKYJISIPHAS
Mmacca

https://m.edsoo.ru/PIZPCIMDX

12

13

MaccoBas 10151 XUMHYECKOTO
AJIEMEHTA B COEAMHEHUH
KonuuectBo BemecTBa. Modb.
MounsipHas mMacca

https://m.edsoo.ru/GHV580QMVE

https://m.edsoo.ru/368UNL5Y?2

14

Ddu3znueckre U XUMHUYECKIE
siBIIeHUS. XUMHYECKas peaKnuAg

https://m.edsoo.ru/YZM8S6ATH

15

16

17

18

[Ipu3naku u ycnoBus
IIPOTEKAHUS XUMUYECKHUX
peaKkuuit

3aKOH COXpPaHEHMsI MaCcChI
BEILECTB. XUMHUUECKUE
YpaBHEHUS

Brruucnenus konuvecTsa,
MacChbl BEIIECTBA 10
YpaBHEHUSAM XUMUUYECKHUX
peakuuin

Knaccudukanus XuMHaecKux
peakiuit (CoeTMHEHUS,
Pa3JIOKEHHUS, 3aMELICHUS,
oOMeHa)

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edso0.ru/L4807LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneaucT. O0o0IEeHue u
cUCTEMAaTHU3aLUs 3HAHUN

https://m.edsoo.ru/P1IWARH3AB

20

KontponsHas padora Nel mo
TeMe «BeliecTBa 1 XUMHUYECKHE
peakIum»

https://m.edsoo.ru/ON62SNERU

21

22

23

24

25

Bo3ayx — cMmech razos. CoctaB
Bo3ayxa. Kucinopon — anemeHT
U npocToe BemectBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KMCIIOpOaa (peaKIuu
OKHCJIeHHUs, TopeHue). [Tonsatue
00 okcHaax

Crioco0b! nostyueHust
KHCJIOpO/ia B J1AOOPaTOpUH U
IIPOMBIIIJIEHHOCTH.
[TpumeHneHne kuciaopoa

TennoBoii 3¢ ekt XuMuIecKoi
peaKuu, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
PpeaKIusIx

TormBo (HepTh, yroib u
MeTaH). 3arpsa3HeHue Bo3lyxa,
CHOCOOBI €ro MpeIoTBpaIleHHUs

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

26

[TpaxTrueckas paborta Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYEHHE eTo
CBOMCTB»

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Boxopon — aneMeHT u mpocToe
BemlecTBo. Haxoxnenue B
npupoe

https://m.edsoo.ru/\WD392ACWB

28

DuU3NYECKUE U XUMUYECKUE
CBOICTBa BOJOPO/IA.
[Ipumenenue Bogopona

https://m.eds00.ru/0SZ28459R

29

30

ITousTHe 0 KUCIIOTaX U COJISIX

CrniocoOslI MoydeHus BOAOpoaa
B JabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTuueckast padora Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPO/1a, U3YYECHHUE €TO
CBOMCTB»

https://m.edso00.ru/SS3WAX33K

32

33

34

35

MonsipHblii 006EM Ta30B. 3aKOH
ABoraapo

Brruncnenus o0béma,
KOJINUECTBA BEIIECTBA r'a3a Mo
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA U 00BbEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIUHA Ha OCHOBE
3aK0HA 00BEMHBIX OTHONIEHUH
ra3oB

dusnyeckue U1 XUMUYECKUE
CBOMCTBA BOJIbI

https://m.edso0.ru/M3KSO10DQ

https://m.edso0.ru/MXGOY304M

https://m.eds00.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocuoBanuii. [Tlorsarue 00
WHJIAKaTOpax

https://m.edsoo.ru/IXB2W6I1VL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Bopa kxak pactBopuTes.
HacebliieHHbIe ¥ HEHAChIILEHHbIE
pactBOpbl. MaccoBast 107151
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpaxTuueckas padora Ne 5 o
teMe «lIpurorosnenue
pPacTBOPOB C ONpeAeIEHHOM
MacCOBOM J10JIeil paCTBOPEHHOTO
BEIIIECTBA»

https://m.edsoo.ru/M\WVXUKPAUOA

39

KonTtponpsHas padora Ne2 mo
teme «Kucnopon. Bonopon.
Bona»

https://m.edso0.ru/JM7935DRY

40

41

42

OKcHbI: COCTaB,
KJIacCU(UKaIMsl, HOMEHKIIATypa

HOJ'IyLICHI/Ie U XUMHWYCCKHUEC
CBOMCTBaA KHCJIOTHBIX,
OCHOBHBIX U aM(bOTepHLIX
OKCHJO0B

OcHOBaHUS: COCTaB,
KIlaccu(UKaIis, HOMEHKIaTypa

https://m.edsoo.ru/5TEFSJINAY

https://m.edsoo0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HUSC

43

HonyquHe U XUMHUUYCCKUC
CBOMCTBA OCHOBAHUI

https://m.edso0.ru/GD9A28ROE

44

45

Kucnorsr: cocras,
KJaccuukanmsi, HOMEHKJIATypa

HOJ'IyLICHI/IC 1 XUMHUYCCKHEC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/Q6U4WEBKY

https://m.edso0.ru/Z2GCRN45W

46

Comnu (cpennue):
HOMEHKJIaTypa, CITIOCOOBI

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

MOJIYYSHUS, XUMHUUECKUE
CBOMCTBA

47

[IpaxTuueckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX
3a7a4 o Teme «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)

https://m.edso00.ru/58D13JF7V

48

49

50

FGHGTquCKaSI CBi3b MC)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUU

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUU
KonTponbnas paborta Ne3 no

TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

51

[IepBble ONBITKH
KJIaCCU(PUKALUU XUMUYECKUX
anemMeHToB. [IoHdaTHe 0 rpynmnax
CXOJIHBIX DJIEMEHTOB

https://m.edsoo.ru/CO0V3CC214

52

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Menpeneena

https://m.edsoo.ru/X9F1NR3U8

53

54

Ilepuonpl, rpynmsl, HOATPYIIIIBI
Crpoenue atomoB. CoctaB
aTOMHBIX sfep. M3oTombl

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 3IeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

https://m.eds00.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

[Tepuognueckoii cucremst 1. 1.
Meupeneena

56

XapakTepucTUKa XMMUYECKOT O
3JIEMEHTA 10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/YIP04OMDX

57

58

59

60

61

3nauenue [leprnoandeckoro
3aKOHAa JJI Pa3BUTHUS HAYKH U
npaktuku. J[. 1. MenneneeB —
Y4€HBIN, IEAAror U rpaskIaHuH

PesepBuslit ypok. O60011eHNE U
cHUCTeEMaTH3alMs 3HaHWIT /
Bcepoccuiickas npoBepoyHas
pabora

Konrtponsnas padora Ne4 o
TeMe «CTpoeHHe aToma.
XuMHUECKas CBSI3b» /
Bcepoccuiickas npoBepoyHas
paborta

SJICKTpOOTpI/II_IaTeJ'IBHOCTI)
aTOMOB XUMHNYCCKHX 3JICMCHTOB

Honnas xuMudeckast cBsI3b

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRP0O8Y

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS8

https://m.eds00.ru/3SY1RJKVI

62

63

KoBanentnas noJrsipHas
XUMHUYECCKaA CBA3b

KoBanenThnas HEMOoJIsIpHAad
XUMHUYCCKas CBA3b

https://m.edsoo0.ru/EOL3MT2AE

https://m.edso0.ru/9YVR3FUXI

64

CrerneHp OKUCIICHUSI

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

0 .

65 KHCIHTEIRHO 1 hitps://m.eds00.ru/ZXNCA7DOZ
BOCCTaHOBHTEIILHBIE PEAKLIUH

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepBHbIil ypok. O0001ICHHE U

67 CHCTEMATHSALHA SHAHUH 1O 1 https://m.edsoo.ru/4ARH7M35NF
teme «CTpOeHHE aToMa.
XuMuueckasi CBSI3b»

68 Pesepsipiit ypok. O6obmenne u 1 https://m.eds00.ru/7DNRBZ948
crucTeMaTu3alvs 3HaHUI

OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Ilepnonnueckuit 3aK0H.
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Meneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB

Kinaccudukanms u
HOMEHKJIaTypa
HEOPraHWYECKUX BEILECTB

Buaber xumnueckoil cBI3U 1
TUIIBI KPUCTAJUTUNYECKUX
pemeToK

Kontponbnas padota Nel o
teme «[loBTOpenue u
yriayOJieHre 3HaHUH OCHOBHBIX
pa3aennoB Kypca 8 Kiacca»

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1IWRA2Q

https://m.edsoo.ru/UI4Y5CFRV

https://m.edso0.ru/J4X8ZN212

Knaccudukamnms xumMuaeckux
peaKuuii Mo pa3InYHbIM
MpU3HAKaM

https://m.edso0.ru/X8XAE7E2J

[TonsiTue o ckopocTu
XMMHYECKON PEaKIuu.

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IloHsiTHHE O TOMOI€HHBIX U
IeTEPOrCHHBIX pCAKIUAX

ITonsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOLLKME HA CKOPOCTh
XMMHYECKON PEaKIuu 1
MOJIOKEHHE XMMHYECKOT0
paBHOBECHUS

https://m.edsoo.ru/H4FH7NZNM

10

11

OxucanTenpHo-
BOCCTaHOBHTEIIbHBIC PEAKIINU
Teopwust 2eKTPOTUTHYECKOM
muccoranuy. CUIIbHBIC U
ci1a0bIe AIEKTPOITUTHI

Honnble ypaBHEHUS peakiuii

https://m.edso0.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/\VN2SBON1R

12

XuMHYecKre CBOMCTBA KHUCIIOT
W OCHOBAHUM B CBETE
Mpe/icTaBIeHH 00
AIEKTPOJIUTUYECKON
JHUCCOHAIIN

https://m.edso0.ru/8HH81YVXI

13

XHUMUYECKUE CBOKCTBA COJIEH B
CBeTe MpeCcTaBIeHul 00
BJIEKTPOIUTUYECKON

U CCOITAIIUU

https://m.eds00.ru/ETD5QTS4G

14

15

[TonsiTe o ruaponmnse conen

O0001IeHYE U CUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuyeckas padora Ne 1.
«Pemenne
HKCIIEPUMEHTAIBHBIX 33139

https://m.edsoo.ru/7VXTFEHIT4

17

KontponsHas padora Ne2 o
TeMe «DJIEKTPOJIUTHYECKAs!
aucconuanys. XMMAYECKHe
peaKIy B pacTBOpax»

https://m.edsoo.ru/9RKLZDNUX

18

19

20

21

22

OOm1ast xapaKTEepUCTHKA
rajoreHoB. XMMHYECKUE
CBOICTBA Ha MPUMEPE XJI0pa

Xnoposogopoxn. CossHas
KHCJI0Ta, XMMUYECKHE
CBOMCTBA, IIOJIy4CHHE,
IIPUMEHEHNE

ITpakTryeckas pabora Ne 2 o
teme «lloyuenue conssHOU
KHUCJIOTBI, U3y4YEHHE €€
CBOWCTB»

Boeruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIU
OJIMH U3 PEareHTOB JaH B
N30bITKE

OO1m1ast XxapaKTepUCTHKA
a5eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

23

AnnorpornHbie MOAUGUKAITIH
cepnl. Haxoxienue cepsl U €€
COECIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBo0po/1, CTpOEHHUE,
¢bu3znyecKkrue 1 XuMHU4YeCcKHe
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIUH,
JIeXKAaIIe B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsi3HEHUE
OKPY>KaIOIlEN Cpe/ibl
COECIUHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncienue MaccoBoU 0IU
BBIXOJIa IIPOAYKTA peaKIun

https://m.edsoo.ru/HSJE186WN

28

OOw1ast xapakTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacnpocTpaHeHue B IPUpPOJIE,
(1)I/ISI/I‘I€CKI/IG U XUMHNYECKHEC
CBOMCTBA

https://m.edsoo.ru/\WVAHRMB976

29

30

AMMuak, ero ¢puznueckue u
XHMHYSCKHE CBOMCTBA,
MOJIy4eHUE U IPUMEHEHUE

IIpakTuyeckas padora Ne 3 o
teme «llonydyeHue aMmuaxa,
W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IFJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A3oTHas KHCI0Ta, €€
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanve HUTPATOB U
COJICH aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YA0OpEHHIHA.
XUMHUECKOE 3arpsi3HEHUE
OKpY’KaroIen cpebl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

dochop. Oxeun pochopa (V)
u pochopHas KUCIOTa,
bu3HUeCKre U XMMHUYECKHE
CBOMCTBA, MMOJYYCHHUE

https://m.edso00.ru/GDQJSO3WP

34

Hcnonp3oBanue GocdaToB B
Ka4yecTBE MUHEPATbHBIX
ynoOpeHul. 3arpsi3HeHHe
MPUPOIHOM cperbl hocdaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

36

37

38

Yraepon, pacipocTpaHEHHE B
npupojie, Gu3ndecKue u
XHUMHYECKHE CBONCTBA
Oxkcuabl yriaepojaa, ux
(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBA. DKOJIOTHUCCKHE
po0JIeMBbI, CBSI3aHHBIE C
okcuaom yriepona (IV)
VYronpHas KUCI0Ta U €€ COIU

[IpakTuueckas padora Ne 4 o
teMe "[lonydyenue yriaekuciaoro

https://m.edsoo.ru/DWOM6SUUL

https://m.eds00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

https://m.edsoo.ru/G2HZXQGC8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

rasza. KauectBeHHas peakuus
Ha KapOoHaT-HOH"

39

40

[lepBoHayanbHBIC TOHATHS 00
OpPraHUYECKUX BEIECTBAX KaK
0 COEMHEHUX yIiepoaa

Kpemuuii u ero coequueHus

https://m.edso00.ru/30T1Z2109Z

https://m.edsoo.ru/75JXNHO0I8

41

[IpaxTuueckas padora Ne 5.
Pemenne sxcriepuMeHTaIbHBIX
3amay rmo teme «Baxneiimme
HEMETaJUTbl U UX COCMHEHHUS

https://m.edso0.ru/O7E8DOD7Z

42

KonTponbnas padora Ne3 no
TeMe «BakHenme HeMeTauIbl
U UX COCOUHEHHUS)

https://m.edso00.ru/S85J9UGH3

43

OOm1ast xapaKTEepUCTHKA
XAMUYECKHX DJIEMESHTOB —
MeTauioB. Meramnndeckas
CBSI3b M METAJNIMYECKAast
KpUCTAJUTMYECKasl PelIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

https://m.edso0.ru/XK1GYPCO1

44

XnMHUyecKre CBOMCTBA
METAJIJIOB.
DIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mwme crmocoOb! MOTyIeHUS
MeTauioB. CILiaBbl.
BBI'—II/ICJ'IeHI/ISI 10 ypaBHeHI/ISIM
XUMHYECKUX PEaKIUid, eClin

https://m.eds00.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

OIVH U3 pCarcHTOB COACPKUT

MIPUMECH

46 ITonsATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/4FIGDOWOW

47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/X1B4BPUW?2
0]

48 KCHIBT H THAPOKCHIIST HATPHA https://m.edsoo.ru/Q4DX0G3U9
" KaJlusi

49 H_[eJ'IO‘lHOUBCMeJILHHue METAILIBL https://m.edsoo.ru/REOCDYO0K®6
— KUIBLUNA U MarHui
B .

50 WHHCHIIHIE COCACHHA https://m.edsoo.ru/CJR96CMZA
KaJIbLIHAS
00600

51 ° HvleHHe 1 cHCTeMaTH3atA https://m.edso0.ru/O5PXGG1BE
3HAaHUU
e 61 o

52 CCTKOCTD BOIBL I CHIOCODET € https://m.edsoo.ru/WFMBFTTTP
yCTpaHEHUS
[IpakTuueckas padorta Ne 6 o

53 TeMe "JKECTKOCTH BOILI U https://m.edsoo.ru/NFIROKB8J
METOJIbl €€ yCTpaHEHUS"

54 AmroMuHun https://m.edso00.ru/9ZJ8RD1TV
A .

55 M(OTEpHEIC CBOHCTBA OKCH https://m.edsoo.ru/NI5K110J5
Y TUAPOKCH]IA

56 Keneso https://m.edsoo0.ru/F20NJR5SR
O

57 KCHIBL, THAPORCHAR! 1 COIH hittps://m.eds00.ru/IRTUBLAMP
xenesa (II) u sxenesa (11I)
00600

58 © HvleHHe 1 cHcTeMatisantinT https://m.edsoo.ru/NAON6HGKZ
3HAHUN
IIpa eckas pabora Ne 7.

59 PAKTIHeCKad paoboT https://m.eds00.ru/ZN7G0QSMX

Pemenne OKCIICPUMCHTAIIBHBIX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

3a71a4 110 TeMe «Bakuenme
METaJUIBI U UX COETUHECHUS»

60

Brruuciienus nmo ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
M30BITKE WIIN COACPIKUT
npuMecH. Beruucienus
MaccOBOM J0JIM BbIX0J1a
IPOAYKTa peaKiiu

https://m.edsoo.ru/AYD2HESIY

61

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

https://m.edso0.ru/B8TO9VTKOP

62

63

64

KonTponbnas pabora Ne4 mo
Teme «BaxHeimme MeTaibl 1
UX COCIIMHEHUS

Bemectsa u maTepuansl B
MOBCEIHEBHOM KM3HHU
YyeJIOBeKa

XUMHUYECKOE 3arpsA3HEHNE
OKpY>Karollen cpeibl

https://m.edsoo.ru/703C804GN

https://m.edsoo.ru/OF132JMTO0

https://m.edso0.ru/9ANGYEYOQI

65

66

67

Ponp xumuu B pemeHnn
9KOJIOTMUYECKUX MPoOIeM
PesepBHbIit ypok. O60011IeHNE
U cUCTeMaTH3alus 3HaHUH

PesepBHbIit ypok. O60011IeHNE
U CHCTEMAaTU3allus 3HAHUI

https://m.edso00.ru/180Q203Y 28

https://m.edsoo.ru/DT1BAS5U4

https://m.eds00.ru/P52TJZNXV

68

PeseprubIil ypok. O60061eHIE
M CUCTEMAaTH3anys 3HaHu!

https://m.edso0.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68






IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

1

IIo Teme: ((HCpBOHaLIaJIBHI)IG XUMHNYCCKHUEC ITOHATHA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN HJIEMEHT, MPOCTOE BEIEeCTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISIpHas Macca, KOJHYECTBO
BELIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKas peaKius,
KIacCUPUKALMS ~ peakIMil: peakiuu  COCAMHEHUs, PpPeaKIuu
pa3NoXKeHUs, peaKkIuu 3aMelIeHHs, peakluh OOMEHa, HK30- H
SHJOTEPMUUYECKHE PEaAKINH, TeTIOBON 3 (EKT peakiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUYCCKHUX MOHATUU U

MPHUMCHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpCBpaHIGHI/II\/’I

1.3

HCIIOJIb30BATh XUMUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUA (I)OpMy.]'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHUA MacCChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3aKOHa

ABorazpo

1.5

1.6

OMnpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCINHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCaKIHUU (HO qucily U COCTaBy

Y4acCTBYIOUIUX B PEAKIIMU BEIIECTB, M0 TEIUIOBOMY (D (HEKTY)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITH MAaCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIMHEHUS,

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHMS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

ITo Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHITHUH: OKCHII,

KHCj10Ta, OCHOBAaHUC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPKIasl OMKMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

[IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOT'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHUSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TOCYAOH W
nabopaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUHU C HHCTPYKIMSMH TIO BBIOJHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEIIeCTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKkMyc, ¢heHondTaaert, METUIOPaHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XMMUYECKON peaKIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHtoB J[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBLHbBIC PEAKITUND)

3.1

PaACKpBIBATE CMBICII OCHOBHBIX XMMHUUYCCKHX TTOHATHH: AApO aTroma,

JNEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTanb, pPaguyc aroMma,




XUMHYCCKAaAd CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHUOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHWYCCKHUEC 3JICMCHTHI

3.3

3.4

OIMCBIBATH U XapaKTepu30BaTh Tabamunyto hopmy Ileprnoanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPpUOAbI

packpsiBaTh cMbica [lepumoamyeckoro 3akona [[.M. MeHnneneena:
JEMOHCTPUPOBATh  I[MOHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XHMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAu€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsji sjapa, oOIlee 4YHCIIOo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHL  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

ONpEeAENATh BHUJI XMMHYECKON CBA3M (KOBAJIECHTHAs W HOHHAas) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO 1 XUMUYECKasi PEAKIIUS

11

PaCKpbIBATG CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSTHM: pacTBoOp,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHUYICCKAA AUCCOLIHALIUA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTECIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINS,

aM(OTEepHOCTh, XHUMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucTallinyccKasd peméTKa, CIlJIaBbI, CKOPOCTb
XHUMHYSCKOHN p€akuuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATHH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

13

COCTABJISITh YPaBHEHHUS JICKTPOJIUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKuu

[To temam: «Hemeramnbsl U UX COeIUHEHUS» U «MeTaIbl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIECTB, TOATBEPIKIAs

OIMMCAHUC TIIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpaHICHI/IfI B pas3JINYHbIX

YCIIOBUSIX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
nabopaTOpHBIM O00OPYIOBAaHUEM, a TAKXKe MpaBUJIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHMSIMH TIO BBITIOJTHEHHIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

OpOBOAWTE pPE€aKOWH, IMOATBCPKAAIOIINEC Ka4eCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOPHUI-,
Opomun, womua, kapOoHaT, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMH4Yeckux monsatui: 11K

BCIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU AEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4eHHs
CBOICTB BEIECTB U XUMHUYECKHUX DPEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumun. Ponp XuMuM B )KM3HU YelOBeKa. XUMUS B CUCTEME HayK.
Tena u BemiecTtBa. @U3MUECKHE CBOWCTBA BEIIECTB. ATpPEraTrHOE COCTOSIHUE

BCIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHMHU. UUCTHIE BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue daeMeHTbl. CHMBOJBI XHMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHast Macca. MaccoBasgs J0JIs1 XHMHYECKOIO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M YHMCIIa CTPYKTYpPHBIX €IMHHUIl BemiecTBa. Pacuérel mo Qopmynam

XUMHYECKHX COCIUHEHUM

Pu3nyecKnue U XMMUYECKHE ABJICHUA. XUMHUUYECKas peaklus U €€ NMPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XxUMHYecKMX  peakiuil  (COeIMHEHMs,  pa3joXkKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
mpaBuJIaMy paboTHI B T1ab0paTopuu U mpruéMaMu oOpalieHus ¢ 1ad0paTOpHBIM
obopymoBaHEM, HM3YYEeHHE W OMNMucaHue (U3NYECKHUX CBOWCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (usndeckux (TUTaBIEHHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHe CBEYM, MPOKAIMBAHUE MEJAHOW MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE WM OIHUCAHUE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peaKIuil (paszlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHUIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMoCCTBUE Keje3a C paCTBOPOM




conu Meau(Il), uzyuenne cioco6oB pa3eneHus cMecel (C TOMOIIbIO MATHUTA,
(GwIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISIMS, XpoMarorpadus), IpoBeneHUe
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE M ONHCAaHHE pPEe3yJIbTaTOB
MPOBE/ICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MacChl, CO3/IaHUE

MoOJIeIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bosnyx — cmech razos. CocraB Bo3nyxa. Kuciaopon — 3neMEHT U IpocToe
BenlecTBo. HaxoxaeHue kucinoponaa B npupoze, puandeckiue U XUMUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoOb
MOJIyuYeHUsl KHUCIopojaa B JabopaTopuu W MPOMBIIIIEHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoil 3¢ (ekT XUMUYECKOW peakuuu, TEPMOXHMHUYECKHE YpPaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroyib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3 PeKTa, pa3pylieHHEe 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boiopoaa B NpUpo/Ie,
¢usnyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOJIyYEHUSI.

Kucinotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XUMHUUECKUM YpaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pacrBoputens. PacTBOphI.
HacplienHpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass nons BeliecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. KpyroBopot
BOAbl B TMpUPOJE. 3arpsi3HEHHE MPUPOIHBIX BOA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannueckux coenunennit. Oxcunapl. Kimaccudukanms
OKCHJIOB: colieoOpa3ywoomiue (OCHOBHBIC, KHCIOTHBIE, aM(doOTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcugoB. dusndeckre U XUMHUYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEIE
ocHoBaHus. Homenknatypa ocHoBanuil. u3nueckrue 1 XUMUYECKHE CBOMCTBA
ocHoBaHui. [lorydenure ocHOBaHUM

Kucnorel. Kmaccudukammst kucinor. Homenknarypa kucinor. @usnyeckue u

XUMHUYECKHE cBoiicTBa KHcaOT. Pan aktuBHOcTH MetasuioB H.H. Bekerosa.

[Tomyyenue kucaot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHE CBOMICTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAauyeCTBEHHOE OIpe/elieHHe COJep>KaHus
KHCJIOpO/ia B BO3AYyXe, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U H3YyUeHUE
CBOICTB KUCJIOPOAa, HAOII0IeHHNE B3aUMOACHCTBHSI BEILIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOpeHus (I10Kapa), 03HAKOMJIEHHUE C
oOpa3llaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4€HHE, COOUpaHUe,
pacno3HaBaHUE W M3Y4YE€HHE CBOMCTB BOJOpOJia (TOPEHHE), B3aUMOJCHCTBUE
BOJIOpOZa  C OKCHJIOM meau(Il) (BO3MOKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE O0pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABl C METaJUIAMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OTmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe ¢ TOMOIIbIO HHIUKATOPOB,
UCCIIEIOBaHHE 00pa3I0B HEOPraHWYECKHX BEIIECTB pAa3UYHBIX KIIACCOB,
HAOMO/ICHUE W3MEHEHHA OKpPacKU HHAMKATOPOB B pPAcTBOpax KHUCIOT U
nienouel, uzyuenue Biaumozeiicteus okcunaa meau(ll) ¢ pactsopom cepHoit
KHUCJIOTBI, KHCIOT C METaUlaMH, pEaKUUid HeWTpaau3aluu, [OoTydeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajyla JpyruM Hu3
pacTBOpa CoJid, pelIeHUe IKCIEPUMEHTAIBHBIX 33a4 10 TeMe «BaxHeimue

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

3.1

[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBpie MOMBITKU KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [loHsTHe o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIC METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphle 00pa3yroT amQoTepHbIe

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cUCTEMa XUMHUYECKHX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[lepuonuueckoit cucrtembl xumuueckux odnemMeHtoB J[.M. Menneneesa.
[leproael u rpynnbsl. @U3NYECKUI CMBICT MOPAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexkrponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoii cucteme .M. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX MU HEMETAJUIMYECKUX CBOMCTB MO TpYINIaM U MEPHOJAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuognyeckoil CuCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTUs Haykd U npakTuku. .M. MenneneeB — y4€Hbli u
rpakiaHuH

Xumu4deckass CBs3b. KoBajneHTHass (TOJsipHAsT MW HEMOJSAPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYECKHX 3JIEeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHUSA M BOCCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIN

XUMHUYECKUH HKCIEPUMEHT: H3y4eHHE O0Opas3IoB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IIPOBEIEHUE OIBITOB, MWILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKun pa310KCHUA, COGI[I/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

11

[Iepnognueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX IEPUONOB, KaJIMs, Kaablusi H HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJIeMEHTOB B [lepuoandeckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU
pemETK M BHJA XUMHYECKOH cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIeCTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COG}II/IHGHI/II\/'I, FCHECTUYCCKAA CBA3b HCOPraHNYCCKHUX BECIICCTB




1.3

Knaccudukanuss XuMAYeCKUX peakiuii 0 pa3IUdHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacCTBYIOIIMX B peaklMU BEIIECTB, MO TemioBoMy 3(ddexty, no
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHU WU

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnonbsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMHU BUJIAMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconnanii. CHIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakiiun monHoro oomMeHa. Y CI0BUSI IPOTEKaHUS PEaKIMii HOHHOTO 0OMeEHa,
MOJIHBIE M COKpaIIEHHbIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONel B CBeTe IMPEACTaBICHUH 00 AIEKTPOIUTHIECCKON

nucconuanuu. KagectBeHHble peaki Ha MOHBL. [IoHATHE O rUApOIM3E Conen

1.7

XUMHUUECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTATTMYECKUX
peIIETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaysioB (rpadura u
ajyiMaza), CIOXKHBIX BELIECTB (XJIOpHIa HATPHs); UCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMAlY  KUCIIOT, INeNodel M comell (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHHe OcajKa, BbIIEICHHE rasa,
o0Opa3oBaHUe BOJbI); ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakuu pas3ioKeHNsl, COeTUHEHN );
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramisr u ux COCINHCHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHune u (U3UYECKUEe CBOICTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE Xjopa
(B3auMoJIeliCTBUE C MeTa/llaMi, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg  KHUCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HUE, NpPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJIOPOJA HAa OpPraHu3M 4YesoBeka. Baxueiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC cTeNeHH OKucaeHus. CTpoeHue 1 (U3NIECKUE CBOMCTBA
IOPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/IC A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3HUECKUe U XMMHUECKHUE CBOWCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). XuMUYECKHUe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyYeHHsI CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comnn CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKlusd Ha
cyibdar-uoH. HaxoxeHue cepol M €€ COSTUHCHUN B IPpUpOJie. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA Cepbl (KUCIOTHBIE JTOKIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnibl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCICHUA. A30T, PpPACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopor asora B npupoze.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YEHHE U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYeCKHMe U XUMHUYECKHE CBOMCTBa,
npuMeHeHne. KagecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4yeHue, pusnyeckue 1 XMMUYECKHe CBOMCTBA (00IMe KaK MpeCTaBUTENs]
Kjlacca KHCIOT U crnenuduueckue). lcmonb3oBaHue HUTPATOB U coOJed
aMMOHHS B KaueCTBe MHUHEpAIbHBIX yIOOpeHUi. XUMHUECKoe 3arps3HeHue
OKPY’KaIOIIEeH Cpelbl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HEHUE

BO3]1yXa, MOYBBI U BOJOEMOB)

®ocdop, anmnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KucioTa, (QHUHUECKHE U
XUMUYECKHE CBOMCTBA, moiydeHue. Mcmonp3oBanue (ocharoB B KayecTBe
MHUHEpaJIbHBIX YA00peHHi

OO6mast xapaktepucTuka 31eMeHToB [VA-rpynmnsl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHS. YTJIEPOJd, aJJIOTPOIHBIE

MOIU(UKAIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopobuus. Kpyrosopot yriepona B npupoae. OKcuabl yriepoaa,
uxX (U3NYECKUe M XMMUYECKHUE CBOMCTBA, JEHCTBHE Ha KHUBBIE OpPraHU3MBbI,
NOJy4YEeHUE U IPUMEHEHHUE. DKOIOTUYECKHE POOIEMBbI, CBSI3aHHBIE C OKCUIOM
yriepona(IV); runoresza rinoGaJbHOrO MOTEMJIEHUs KIUMaTa; MapHUKOBBINA
addekr. YrompHas KUCIOTa U €€ cond, UX (PU3UYECKHe U XUMHYCCKHE
CBOWCTBa, MoslyueHUe U npumeHeHnue. KauecrBeHHas peakuus Ha KapOoHAr-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U

CEILCKOM XO3SHCTBE

[TepBoHavabHBIC MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STWJIEH, alleTHJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciioTa). X coctaB m xumuueckoe crpoeHue. IloHsATHE O OHOJOTHYECKH
BRXHBIX BEIECTBAX: KHpPax, OCNKax, YIICBOJaX — M UX POJH B KU3HH
yelioBeka. MarepuanibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHenue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuze kpemMHusA(1V) n kpemuueBoit kucnote. CUIMKAThI, UX UCIIOJIb30BAHUE
B ObITYy, MEIUIMHE, I[POMBIIUIEHHOCTH. BaxkHeilme cTpouTeabHble
MaTepuaybl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, xkene300eToH. [Ipobmembr
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMUTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKHX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoON€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ 00pa3liamMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHUE BHJIEOMATEpUANIOB); HAOIIOJCHUE Tpoliecca
oOyraMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHe XUMHUYECKHX CBOMCTB pa30aBICHHON CEpPHOI KMCIOTHI, IPOBEICHHE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH U HaOIIOAeHHEe NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO HCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3zlaMu
a30THBIX U (ocOpPHBIX yn0OpeHUii; oayyeHue, coOupaHue, pacrno3HaBaHue
U U3y4CHHE CBOMCTB aMMHaKa; IPOBEIECHUE KAaUeCTBEHHBIX PEAKIMH Ha MOH

aMMOHUS ¥ ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKAHMUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJeNeH KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymuepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOMpAaHUE, PaclO3HABaHUE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIOrO Ta3a; MNpOBEIEeHHE KadeCTBEHHBIX peaklMi Ha KapOoHAT- U
CUJIMKAT-HOHbl M M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOU IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaKHeHle HeEMeTaUIbl U UX COEAUHEHUS)

Mertamisl 1 uX COCAMHCHUA

3.1

OO0mias xapakTEepPUCTHKA XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoit cucreme xummuueckux snementoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaUIM4ecKas KpucTaindeckas pemérka. DNeKTPOXUMHUYECKUN Pl

HaIlpsHKEHUN METaJlIOB

3.2

3.3

du3nYecKue U XUMUYECKHE CBOMCTBA MeTatoB. OOIIHe CIIOCOOBI MOTydeHUS
MmeTaisioB. [loHsTHE 0 KOPPO3UU METATIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3un. CriaBsl (CTaidb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U X TIPUMEHEHHE

B 6LITy " MIPOMBIIJIICHHOCTH

[Ilenounsle MeTaybl: mosiokeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaXO0XIECHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHne Ieno4YHbIX METajuloB M UX

COeTMHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJAEHUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusi M Kalblius. BakHeWIIWe COeIUHEHUS KalbIMsA (OKCHUI,

TUAPOKCHU, coiin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

3.6

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHUYECKHE CBOWCTBA amOMHHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U

THUAPOKCHU A AJIFOMHUHHASA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxOoXJACHHE B mpupone. dusudeckue u




3.7

4.1

XUMUYECKHE CBOWCTBa xene3a. OKcuibl, TUApoKkcHabl U conu xeneza(ll) u

xkene3a(lll), ux cocras, CBONCTBA U MOTyUCHUE

XUMHUUYECKUH HKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMH METAJJIOB U CILJIABOB,
X (PU3MYECKHMMHU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHUJA KalblUs M HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN HA HOHbI
(MarHus, Kanplus, amoMuHus, nuHka, xenesa(ll) m sxenesa(Ill), menu(Il);
HaOJr0IeHUE U ONMCaHKe MPOLIECCOB OKPAIIMBAHUS TNIAMEHU HOHAMU HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUIEOMATEpPUAIIOB);
uccienoBaHie aM(pOTEpHBIX CBONCTB I'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 33J1a4 110 TeMe «BakHeliue MeTaibl

Hn UX COCAUHCHUA»

XuMus U OKpYyKaromasa cpeaa

HoBrle MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpHuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUS U 300POBBE. be3omacHoe HCIIOIB30BaHNE BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBa;I InmomMouib MnMpu XUMHYCCKUX 0XKOrax "

OTpPaBJIEHHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  I'PAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatorieit cpenst IIJIK. Ponb xumuu B perieHu# 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIIIEBOJOPOJIOB (Yroyib, MPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, KX POJIb B OBITY M IPOMBIIINIEHHOCTH

4.3

XUMUYECKUH SKCTIEPUMEHT: N3yuyeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl

MCTAaJIJIOB, ITOJIMMECPHBIC MaTepI/IaJIBI)




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

O II03HABAaEMOCTH SBJICHUN NPUPOJIbl, NOHMMAHUE OOBEKTUBHOMI
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITENIBHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMHM Ha JOCTHKEHMSIX
XUMHYECKOW HAyKH, YTO IMO3BOJUT OOyYArOIIMMCSl pacCMaTpUBAaTh
XMUMUIO Kak chepy cBoelr Oyaymel mnpodeccrnoHaTbHON
NEeSITeTPHOCTH ¥ CHIeNIaTh  OCO3HAHHBI BBIOOD XHMHUH  Kak
npodWIBHOrO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEMIIINE XWMUYECKHE IOHATHA: XMUMHWYECKHH JJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJsIpHAs
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CpemHsisl), XMMHUYECKas
peaKIusi, peakiuu COCTUHEHUS, PEaKIUU PA3JIOKECHUS, PEaAKIII
3aMeIIeHus, peakud oOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBas JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJId HW  NPOUCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTalb, PAJUyC aTOMA, BAJEHTHOCTb, CTEIEHb
OKHCJICHHsI, XUMUYECKas CBS3b, EKTPOOTPULATEIIBHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), NOH, KaTHOH, aHUOH, JIEKTPOJIIUT U HEINEKTPOIIUT,
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, IIJK, 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

BHGKTpOHHTH‘IGCKOﬁ Jucconuanumn

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TpaBWIbHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMsS, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpPepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (YTJIsi, IPUPOHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BIIMSHUE BEIIECTB U XMMUUYECKHUX IMPOLECCOB Ha

OpraHM3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATh XMMHUYCCKHUE 3HAHUA CO 3HAHUSAMHU APYTHUX

y4eOHBIX IPEMETOB

HaJIMYHEC OIIbITa pa6OTBI C pa3JINYHBIMU UCTOYHUKAMU I/IH(l)OpMaLII/II/I
10 XuMHnun (Haquaﬂ W HAYYHO-TIOIIYJIApHaA JIUTEpaTrypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
NpEeBpalICHUAX W  MPAKTHYCCKOM  IMPUMCHCHHHM W YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

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

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIlee YHCIIOo
AJIEKTPOHOB), paCIpeACIICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOIOB, KAJUS U KAJIbLIHS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX [EpUOJAaX M IJIaBHBIX
MOJArPYMIax) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHYECKHE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIeCTBa

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 (KHUCIOT, OCHOBAHUH)

8.4 OKHCIUTENh U BOCCTAHOBUTEIIb

9 YMeHnue xapakTepu3oBarh (pU3NUEeCKHe U XMMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

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

9.9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIBI H THIPOKCHJIBI

metaimoB [-lIA rpynm, amromunus, meau (II), munka, xeneza (II u

I1T), oxcuast yraepoza (I u IV), kpemuus (IV), azora u pocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THas,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UpPOBATE M  XapaKTECPHU30BaATH CBOMCTBaA B€OICCTB B

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

%3 3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXXHOCTb IPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPAaBHCHHUS PEaKInH,
B TOM YHCIJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKMX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PAcU&Thl):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEAKUUHd M HAXOAUTh KOJIHYECTBO
' BeIeCcTBa, 00BEM M MacCy pEearceHTOB WIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IeHHE,
121 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHYECKHX SIBJICHUH; yMeHHe c(OopMyIHpoBaTh MpoOsieMy Hu
MPEJIOKUTH MMYTH €€ PEeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBaAHHEM
MpaBUJIaMU 0e30MmacHOTo oOparteHus c BEIIECTBAMH,
WCIIOJIb3YEMBIMH B ITOBCEIHEBHOW JKH3HU, ITPABIIIAMU ITOBEIACHUS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHUE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yd4eHHEe UM  omnucaHue  (U3MYECKHX  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; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; MOJyYeHHE aMMHUaKa W H3y4YeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHHE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka M|
denondranenna) sl ONpEeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM U3 pacTtBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THUAPOKCUIAOB aJITFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOLIN AL, «BaxHelmue HeMeTauIbl U HuX COCAUHCHUSAN,

«Baxneiiie MeTaljIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HMOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaIbIUsl, aTIOMUHUS,

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

14

YMmeHnue:




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




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHWHU

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. Mok, MonsipHass macca. MosisipHbIii 00bE€M Ta30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XMMHUECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HAKH.
3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUUYECKUE YPaBHEHUS

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘leCKaH CHUCTEMAa XHUMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrne 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
JIEKTPOHHBIX 000J04YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoit cucremst J1.11. MeHeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUCCKHX DJIEMCHTOB MEPBBIX Tpex
NepruoaoB, Kajius, KaJbLUA (pazmyca ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

Crpoenue BeniecTBa

Xumuueckasi cBs3b. KoBajeHTHas (MOMsipHAsT U HEMOJSIPHAs)  CBS3b.
DNeKTPOOTPUIIATEILHOCTh ~ XMUMHUYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAsA, MeETaInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKOW PEMIETKH M BHUAA

XUMHUYECKON CBA3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. Meramisl 1 uX COCAUMHEHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHMM (IMIENOYM W HEpacTBOPUMBIC OCHOBAHUS);
KHUCIOT (KUCIIOpOJCOAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckre ¥ XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOus, aJIIOMUHHA, KEJIC3a. 3J’I€KTpOXHMH‘~I€CKHfI

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

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

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHUJOB HeMeTramoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ilonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB [A—IIIA rpynn, nmuuka, menu(ll) u

xenesa(ll, III). [Tony4yenre okcuI0B METAIIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMHUHHUA, JKejie3a, LuHKa). [lomydyeHune ocHoBaHM U
aM(OTEpHBIX TUAPOKCU]IOB

OOmre XMMHUYECKHE CBOMCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEpOBOAOPOAHOIA,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yroinbHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune xkucaor

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [Tomydyenue comneit
[Tonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu

411

[Tonydyenne ammuaka, CEpHOM U a30THOM KUCJIOT B MPOMBIIIIIEHHOCTH. Ob11me

CTIOCOOBI OJTYYCHHUSI METAJIIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COC,HI/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUECKUX peakiuii Mo pa3IudHbIM IPU3HAKAM: 110 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

TernoBoit »peKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
DK30- ¥ 9HI0TEPMUYECKUE PeakuH. TepMOXUMHUIECKNE YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  OJIEKTPOHHBIA  OasiaHC
OKHCJIUTEIILHOBOCCTAHOBUTEIFHOI peakiuu

Teopust snekTponuTrdeckoi aucconnanuy. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
U HEe3NEeKTpoJuThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTEeNeHb JUCCOLMALUU

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

IIOJIHBIE Y COKPAIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHMHMS M OKpYXaromas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEaKkUui B jabopatopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKaroledl cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHuUs
[IpenensHas nomyctumasi koHueHTpauus BemecTB (IIJK). Ponmp xummn B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposia, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MIPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

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

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

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OPraHM4YCCKHUX BEIICCTBAX KaK O COCAMHCHUAX
yrjaepoaa (MeTaH, 9TaH, OTUJICH, alICTUWICH, 3TAHOJI, INIULICPHUH, YKCYCHAast KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XHUpax, 6em<ax, YrjaeBoaax — v ux

POJIM B ) KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKUX COCAMHEHUH
7.2 Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM yPaBHEHHUSAM




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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