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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC 000, a Taxxe Ha oOcHOBE (enepaabHON paboueii mporpaMMbl BOCIIUTAHUS
U C YyYETOM KOHIEMIMM TMPErnojaBaHusl Y4yeOHOTro mpeameTa «XUMUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4e€OHOTrO
npeaMera, yCTaHaBJIUBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeaycCMaTpuBaeT paclpeiesieHue €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pa3denaM M TeMaM IPOrpamMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHS XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHON
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATEIbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XHUMHH CIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
o0Oydaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAtOT (POPMHUPYEMbIC XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMHU BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsl KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIBHOW  Y4eOHOW JIeSITENIbHOCTH,
OKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHHs MPOTpaMMbl IO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO IPUHIMILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOrO MPUMEHEHHS U TIOJIyYEHUS N3YYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HaHUA B Hayke. M3yueHrne XUMUU NMPOUCXOAUT C MPHUBJICUCHUEM 3HAHUI M3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxatomuid mupy», «buomorus. 5-7
KJIacCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



Hay4YHbIM METOJAaM MO3HAHUS MPU U3yYEHHH BEIIECTB M XMMHUYECKUX PEaKIMii, B
(OopMUPOBAHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHLIUI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIIEr0 MHpA, MCHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MOBCETHEBHOM KU3HU U TPYAOBOU
NEATEIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uisi U HANPABIEHHOCTH JaIbHEHIIEro
oOyueHus.

O011ee ynco 4acoB, OTBEAEHHBIX AJII U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena wm BemecTBa. PHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEeraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHTENbHAsA aTOMHasi Macca. OTHOCUTENbHAs
MoJIEKyJIsIpHast Macca. MaccoBast 1011 XUMHUECKOTO JIEMEHTA B COEAMHEHUU.

KonnuecTtBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHCIIa CTPYKTYpPHBIX €IuHUI] BemlecTBa. Pacuérsl mo ¢opmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKasi peakiuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukaus
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHUYECKUX BEIECTB, HAOIIOJEHHUE
¢uznyeckux (IUIaBI€HUWE BOCKA, TasHUE JIbJla, pAacTHUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATHUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3jiokKeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBrE *xene3a ¢ pactBopom cos meau (I1),
U3Y4YEHUE CIOCOOOB PA3JENICHHS] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
CONM, HaONIOACHHE W  OMNHMCAHWE  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJEIEH MOJeKy
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npecTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxkcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJIyYeHUs] KuclopoAa B JabopaTopuud W NIPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoae. O30H — aioTporHas MoAupUKaIsa KUCI0poaa.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpOZI€ ¥ B KU3HU 4YellOoBEKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3y4YEHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMoieiicTBrue Boopoa ¢ okcuaom meau (I1) (Bo3moxkHO
WCITI0JIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KAUCIOT C METAUIAMU, PEAKIUI
HEUTpAIU3alMU, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine KIacchl HEOPraHMYECKUX COETUHEHUID.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pas3ioKeHUs, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, rUmoTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIOIEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOXKEHUE XHUMHYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOJHOCTU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIHMil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBoOpOJ, CTpoeHHE, (PU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPALICHHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MoydyeHue u npumeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucimora, GU3NYECKUE U XUMHYECKHUE CBOWCTBA, IMOJyUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapaktepuctuka 31eMeHToB [VA-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yriepoga B mnpupoge. Okcuibl yriepoaa, UX (uU3MYecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpPUMEHEHUE. DKOJIOTUYECKUE MPOoOJIeMbl, CBA3aHHbIE ¢ OKcuaoM yriaepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACIOoTa W e€ coNd, WX (PU3MYecKrue W XUMUYECKHUE CBOKMCTBA, MOJIyYECHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTHUIICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemaus (IV) u xpemaueBoit kucinore. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
POMBINIJICHHOCTH. BakHele CTpouTenbHbIe MaTepuaibl: KepamMHuKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB
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WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJACHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dochar-uoH W U3ydYeHHE TPHU3HAKOB UX MPOTEKaHUS, B3aMMOCHCTBHE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IMOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaulbl U MX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounple MeTamibl: nonokeHue B [leproanyueckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U
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KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKUEe CBOMCTBA xkene3a. OKcubl, TuApoKCcU bl U coiu xkenesa (II) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUii HAa MOHBI: MAarHUsl, KaJIbIIHs, aTIOMUHUS, ITUHKA, sxerne3a (1)
u xenesa (III), menu (II), HaOGmrOoeHNE W OMHMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, nainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0ruuecKux
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.
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OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «XUMHNHN» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUSA

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHUS XMMHUU B EIUHCTBE y4eOHOU U
BOCIIUTATEIbHOM AESATENBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMA W JAYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSMH, MPUHSATHIMU B
oOLIECTBE MpaBUJIaMU U HOPMAaMHU [OBEJIEHUS M CHOCOOCTBYIOT IpoOlieccam
CaMOMO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0YYaArOIINXCA.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAlMN U
pacIIMpEeHNE ONbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
YW HAay4YHOMY HAacCJIeIHUI0, MOHMMAHMS 3HAYEHUS XUMUYECKON HAyKW B JKHU3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAIME o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEHYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 0OILIECTBA;

2) rpamaaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX AESITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBLHOCTH TPHU BBITOJIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3aJ]a4, BBINOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
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CO3/1aHUU YYE€OHBIX IPOEKTOB, CTPEMIIEHHSI K B3aMMOIIOHUMAHMIO U B3aUMOIIOMOIIH
B Ipoliecce 3TOM y4yeOHOM AesITeNbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEICHUE
Y TOCTYNKM CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM W COCTaBIIAIOIIHME
OCHOBY /Ul TOHMMAHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTHS TPUPOABI, B3aWMOCBS3SIX 4YEJIOBEKAa C
IPUPOJIHON Cpeiol, O POJIM XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU 110
XUMHH, HEOOXOIUMbIE 1Ji1 OOBSCHEHUS HAOIIOAAeMbIX IPOLIECCOB U SIBICHUH,
[03HABATEJIbHOM, MHPOPMAIIMOHHON M YHUTATEIbCKOM KYyJBTYpbl, B TOM 4HCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM palboTbl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHMMH CpPEACTBAaMU HH()OPMALMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M TO3HAHWUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4yeHUsS B
JlaTbHEHIIEeM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHME [IEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KU3HMU, OCO3HAHUE IMOCIEACTBUNA U
HENPUATHE BPEIHBIX NPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS TMpaBui O€30MacHOCTH TpH  OOpalleHuH ¢
XUMHUYECKUMHU BELIECTBAMH B ObITY U peanbHOM KU3HH;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO Ipodecchil U Tpyaa pa3auyHoro poja,
YBa)XEHUE K TPYAY U pe3yjbTaTaM TPYI0BOM I€ITEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHbIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIM  BBIOOP
WHIUBUYyaJIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHou npodecCuOHaIbHOM AESTENbHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, MOHMMAaHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o6Opasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IICHHOCTH COOJIIOJICHUS
npaBui 0€30MaCHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLIUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
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YPOBHSI ~ SKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM W IMyTel WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC I
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIICHAYYHBIC TIOHSTHS (3aKOH, TSOPHS, TPUHITHTI,
rurnore3a, QakT, CHUCTEMa, MPOIECC, DKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE OOecleurnBaloT (QOopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Y4YeOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

Bba3oBble Jornueckue aeiicTBUs:

YMEHHS HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUU (BBIACISITh WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMU TOHSITHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OT/CIbHBIX (PAKTOB U SIBJICHUI, BBIOUPATH OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHABJIMBATh MPUYMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE paCCYyX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YMEHHE TMPUMEHATH B TNPOLECCE TMO3HAHMS TMOHATUS (IIPEAMETHBIE H
MeTarpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIe B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUW 3HaK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmysia U ypaBHEHHUE
XUMHUUYECKON peaklny — MpU PEIICHUH Y4eOHO-MTO3HABATENbHbBIX 3aj/1ad, ¢ YYETOM
ATUX MOJIECTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUUYUHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Bba3oBble ucciaegoBare/ibCKue 1eiCcTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HMHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

NpUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MpoJIeNTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:
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yMEHHE BbIOMpaTh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAsl JUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHEeTa), KPUTHUYECKHM OLEHUBATH MPOTHBOPEUYHUBYIO WU
HEJOCTOBEPHYIO MH(OPMAIIHIO;

yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3alpOoChl MPU TOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIS BBITIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAaHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeACTaBICHUS UH(OPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE WCIOJNb30BaTh M AaHAIU3UPOBAaTh B Tpolecce y4yeOHOH u
MCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
CpEIBl.
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KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBHUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO/€ Uaiora v (W) JUCKYCCUH) MO CYIIECTBY
oOcyxmaemMol TeMbl, (OPMYyIMpPOBaTH CBOM MPEIOKEHUS OTHOCHUTEIHLHO
BBINIOJIHEHHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaTbl  IO3HABATEJIbLHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO MTPOEKTA);

yMEHHUsI y4eOHOro COTpyAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCJIEAOBATEIbCKOW  JIESITEIBHOCTH IPU  PEUICHUU
BO3HMKAIOIIMX TPOOJIEM Ha OCHOBE Yyu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JECHCTBHUI, OINpEICICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBINIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIe y4eOHbIe NeiiCTBHUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU IEATEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPA BBINOJHEHUM 33JaHAW C Y4YETOM
IOJyYEHUS] HOBBIX 3HAHHU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCITOJIB30BAaTh ¥ aHAIIM3UPOBATH KOHTEKCTBI, IIPEUIAracMble€ B YCIOBUH 3aIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHOM obnactu  «XUMHS», BUJBI
NEATEIbHOCTH MO  MOJYYEHHUIO HOBOTO  3HAaHUS, €ro HWHTEpHpeTaluu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalUsIX.

K koHIy 00ydeHus B 8 kj1acce npeiMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOJHAS M HEOJAHOPOAHAsSI), BaJICHTHOCTb, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBast A0Js1 XUMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaklus, KiIacCU(pUKalUs peaKIHil: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToMa,
XUMUYECKas CBS3b, MOJSPHAS W HEMOJISIpHAs KOBAJEHTHAsl CBA3b, HOHHAsS
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CBA3b, WOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(IpolLieHTHAs! KOHILIEHTPAIUs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
WCITOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJACCy COEAUHEHUW 10
dbopmynam, BHUA XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath cmbica [lepuommueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJNYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS, 3aKOHa ABOTajipo;

OMHUCHIBATh M XapakTepu3oBaTh TaOmuuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)», maneie U
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucrema XuMuueckux osiementoB . .
MeHneneeBa» ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsl siApa, O0IIee YUCIIO IEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pEaKIuu
BEILECTB, N0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa 1o (opMmysie COeIHMHECHHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHYECKON PEaKIINH;

MPUMEHSITH OCHOBHBIE OINEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTeMaTH3aIuio, KilacCcu(UKaIuio,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyYHbIC METObI
MO3HAHUSI — HAOIIOJICHHE, W3MEpPEHHe, MOJCIIMPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);
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CJIEI0BaTh PaBUJIaM IOJb30BaHUS XUMUUECKOM OCYA0H U TAOOPaTOPHBIM
o0opynOBaHUEM, a TakXKe MpaBUiaM OOpalleHUs C BElIeCTBaMU B
COOTBETCTBHM C HWHCTPYKLUMSMU TIO BBIMIOJHEHHUIO J1a0OpAaTOPHBIX
XUMHUYECKUX ONBITOB IO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Booopozra M KHCIOpPOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OINpPEAEIEHHOU
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOpaHK

U JIpyrue).

K xoHIy oOydenus B 9 kjiacce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHUX MOHSATHWA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, D3JIEKTPOOTPUIATEIHLHOCTh, CTEICHBb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBs3b, TEIUIOBOM 3P (DEKT
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  DJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJCKTPOJUTHUYECKAS] TUCCOLUALNS, PEaKIUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOTIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBayeHTHas, MOHHAs,
MeTauIndecKas ), KpucTaiInyeckas penieTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW peaKkUuu, MPEAEIbHO JOMYyCTUMasi KOHLEHTPALUS
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;
UCIIOJIB30BaTh XUMHYECKYIO CHMBOJIUKY JJISI COCTaBJICHUS (hopMyJl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBSI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbica Ilepuonmyeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH W XapaKTepu30BaTh
tabnmuunyio (opmy Ilepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHasg moxarpymma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», manbsle u OOJbIIHME TEPUOIbI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOPhIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0Iee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX IO
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DIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB W HMX COCAWHEHUHN B TpelesiaX MajblX MEPHOJ0B U
TJIABHBIX TIOATPYIII ¢ YIETOM CTPOSHHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYAcCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME W CHEHU(PUUIESCKHE XUMHUYCCKHUE
CBOMCTBA TPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPXKAas OIMCAHUE
npUMepaMu MOJIEKYJIAPHBIX W HWOHHBIX YPaBHEHHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIINi;

COCTaBIISITh YPABHEHHSI DJIEKTPOJIUTUYECKOW JAMCCOIMAIIMHM  KHCIIOT,
IeJI0Ue U COJICH, MOJIHBIE M COKpAIIEHHBIC YPaBHEHHUS PEaKIuii HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, TMOATBEPKIAIOMUX CYIISCTBOBAHUE
TEHETUYECKOM CBS3HM MEK/Ty BEIICCTBAMH PA3ITMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPECTBOM COCTaBIICHHS SJIEKTPOHHOTO OaaHca STUX PEaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »dJjeMeHTa Mo (opMmysie COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN peaKiny;

COOJTI0IaTh TIPaBUJIa MOJIH30BAHUS XUMUYECKOHN MOCY 0 1 J1a00paTOpHBIM
o0opyJoBaHMEM, a TaKXKe TMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKuclioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHI-, OpPOMHUI-, HOIHU-,
KkapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHHE IPUYNHHO-
CJICICTBEHHBIX CBSI3€U — JJII U3YYCHHS] CBOWCTB BEIECTB M XUMHUYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METOJbl IO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PEaTbHBIM U MBICIICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne | Haumenonaume Koanecrso Hacos DJIeKTpPOHHBbIE (LU(PPOBHIE)
n/ | pa3ieJoB M TeM Beero KounTpoJubHbie IIpakTHyeckue 06PA30BATETLHBIE PECYPCHI
n NporpaMmalI padoThI patéoTbI
Paznea 1. IlepBoHayaibHble XUMHYECKUE OHATHUSA
XumMHugd — BaKHasd
00J1acTh
11 €CTECTBO3HAHUS nio 0 ) bubaunoreka [HOK
' MPaKTUYECKON https://m.edsoo.ru/7f41837¢
EATENbHOCTH
YyeJIoBEKA
12 BemecTBa nloy 5 1 3 bubanoreka HOK
' XMMUYECKUE PeaKluu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
0
1 Bo3nyx. Kucnopon. 6 0 5 bubnmoreka [HOK
[Tonsatie 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon.Iloustue o 2 1 bubanoreka IHOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
Bona. PactBOpBHI. Bubimorexa ITOK
2.3 Honsrne 0| 3 I https://m.edsoo.ru/7f41837¢
OCHOBAHUAX
OcHOBHEIE KJIaCCEI BuGmoteKa ITOK
2.4 HeopraHquUCKHX 1 I I https://m.edsoo.ru/7f41837¢
COETUHEHUH
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Wroro no paznemny

30

Paznen 3. Ilepuoguveckuid

CTpOCHl/Ie aTOMOB. XMMHYeCKasl CBS3b.

3aKOH M HepnoxmquKaﬂ CUCTEMa XUMHUYECKHUX IJICMCHTOB J]. H. Menaeneena.
OKHuCINTEIbHO-BOCCTAHOBHUTEIbHbIE pPCakiinu

[lepunoanueckuii
3aKOH u
3.1 EEDSTP;(;A'Z;H?(?I\IZI?:—ICCKHX 7 0 0 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢
snementoB . W.
Menneneena.
Ctpoenue atoma
XHUMHUYECKasi  CBS3b.
39 OKucIuTeNnbHO- 2 5 0 bubmoreka HOK
) BOCCTAHOBHUTEIILHBIE https://m.edsoo.ru/7f41837¢c
peakiuu
Uroro no pazneny 15 bubmorexa IOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 63 5 10
YACOB I10 ITPOIT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

Ne | HammeHomanme Koanecrso tacos DJIeKTpPOHHBbIE (LU(PPOBHIE)
n/ | pasieioB M TeM Beero KoHTpoJubHbIe IIpakTnyeckue 06PA30BATENBHBIE PeCYPChI
n NporpaMMalI padoThI padéoTbI
Paznen 1. BemecTBo M XMMHYECKHE PeaKIUN
IToBTOpEeHuUe 51
11 yriyOJieHHe  3HAHWM 5 1 0 bubnuoTteka HOK
) OCHOBHBIX  pa3JejoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
1.2 ;ii?{i};fée HOCTH 4 0 0 bubmmorexa HOK
’ P . https://m.edsoo.ru/7f41a636
XUMHWYECKUX peaKIui
DIEKTPOIUTHYECKAS
13 JIUCCOLIMALIHA. 2 1 | bubanoreka [HOK
' XHUMHUYECKHE PEaKIIUU https://m.edsoo.ru/7f41a636
B pacTBOpax
Uroro no pazneny 17
Pa3znea 2. HemeTanabl H HX COeIMHEHHS
Oomas
XaPAKTCPHCTHIA bubnmoreka [HOK
2.1 XUMUHCCKHIX 4 0 I https://m.edsoo.ru/7f41a636
JIEMEHTOB VIIA-
rpynnsl. ['ajioreHsl
OOmas
7 | XapakTepucTHKa 6 0 0 bubmmoreka [HOK
) XUMHUYECKHUX https://m.edsoo.ru/7f41a636
DJIEMEHTOB VIA-
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

rpymnsl. Cepa u eé
CO€JIMHEHHUS

OO6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 3JIEMEHTOB VA-
IPYMIBIL. A3orT,
dbocdop u 170
CO€JIMHEHUS

bubnmmoreka [HOK
https://m.edsoo.ru/7f41a636

Oo6mas
XapaKTepUCTUKA
XUMHAYECKUX

2.4 | »IEeMEHTOB IVA-
rpynnsl. Yriepoa H
KPEMHHI 51 150.4
COEJIMHEHUS

bubnuoreka [HOK
https://m.edsoo.ru/7f41a636

Uroro no pazneny

25

Pa3gen 3. MeTaibl M UX €O

CANHCHUSA

OO0urue CBOMCTBA
METAJIOB

3.1

4

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

Baxxueimue MeTauibl
U UX COEIUHEHUS

3.2

16

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

Uroro no pazpeny

20

Paznen 4. XuMusi 1 OKpy:Kaouas cpeaa

BemecrtBa u
4.1 MaTepUANIbl B JKA3HU
4eJI0BeKa

3

bubanoreka [HOK
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wroro no paznemny 3

p 3 bubmmoTteka [HOK
C3CPBHOC BpEMs https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO

YACOB IIO ITPOI' PAMME 68 ) '
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https://m.edsoo.ru/7f41a636

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
» Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; S-€ U3AaHue, nepepadboranHoe, 8 kiacc/
IMa6puensa O. C., OctpoymoB U. I'., CnankoB C. A. AkninonepHoe oomectBo «M3aaTeabcTBo
«IIpocsereHue»

» Xumusi: 9-if kiracc: 6a30BBIN ypOBEHb: YUEOHUK; 5-€¢ u3aanue, nepepaboranHoe, 9 kiacc/
IMa6puensa O. C., OctpoymoB U. I'., CinankoB C. A. AxuinonepHoe o0iiectBo «M31aTeabcTBO
«IIpocBenienne»Beioepure yueOHbIE MaTEpHUAIIBI
1. Xomuenko W.I'. "Pemenne 3anay no xumuu (8-11 kmaccer). - M.: PUA "HoBas BoHa":
N3parens Ymepenkos, 2010.

2. Kpbimmunosuu E.B. "Harnsanas xumus"/E.B. Kpsimunosuy, T.A. XKynsesa. - M.: Dkcmo,
2021.

3. Muxpanuepa A.W. "®opmyinsl o xumun'"/A. M. Muxpanuesa. - M3xa. 6-e. - PoctoB u//1.:

"®enukc", 2021.

4. CokomnoB JI.1. "Xumus". - CII06.: U3narensckuii qom "Jlurepa", 2018.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

1. Xomuenko N.I'. "Pemienne 3agay no xumuu (8-11 kmaccer). - M.: PUA "Hosas BonHa":
Nznarens YMmepenkos, 2010.

2. Ky3pmenko H.M. "2500 3anay no xumuu ¢ pemeHusimMu 115 nocrynatomux B BY3si"/H.E.
Ky3bmenko, B.B. Epémun. - M.: OOO Uznarensckuii 1om "OHUKC 21 Bek": OO0

M3narenscTBo "Mup u O6pazoBanue, 2002.

26



3. beronoros B.A. "®usnueckast xumus. 10-11 kmaccsl: yued mocodue st
obmeoOpasoBarenbHbIX opranu3anuii/ B.A. benonoros, I'.Y. benonorosa. - M.:
IIpoceenienue, 2019.

4. Kpsimunosuu E.B. "Harnsannas xumus"/E.B. Kpeimunosuy, T.A. XKynsgesa. - M.: DkcMmo,

2021.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.https://ru.yougile.com/board/ug63g92i5niz
2.https://rutube.ru/video/1fe795a04a99¢e1dt67ef5598cc581ala/?r=wd
3.https://coreapp.ai/app/preview/lesson/668eb1a8dc676d28dd03cf4
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Ilpunooswcenusn:
IoypouHoe njiIaHUpPOBaHUE

8 KJIACC
KoanuyecTBo yacoB
Nen/m | Tema ypoxa Konrpo | IIpakrny | DJIEKTPOHHBbIE HU(POBLIE
Bcero | JabHBIE ecKHe oOpa3oBaresibHbIE PeCypChl
padorsl | padoThI
[IpeqmeT xumuu. Posb
| XUMHUH B KU3HU | 0 0 bubmmoteka IJOK
yesoBeka. Tena u https://m.edsoo.ru/ff0d210c¢
BEIllECTBA
) ITonsTue o MeTomax | 0 0 bu6mnoreka [JOK
IIO3HAHHS B XUMHUU https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne
1 «IIpaBuna paboTsl B
3 nabopaTopuun U IPUEMBI | 0 | bubmuotexa [JOK
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM
000pyI0BaHUEM)
YHucTteie BeniecTa u
bu6 OK
4 cmecu. CriocoObl 1 0 0 nomorexa [l

pa3feneHus CMecen

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

[TpakTudeckas padora Ne
2 «Pa3nenenue cmecen

bubmoreka [JOK

5 1
(Ha mpUMepe OYNCTKH https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOW COJIN)»
6 Ato orte 0 bu6mnoreka [JOK
TOMBI ¥ MOJIEKYJIbI
ey https://m.edsoo.ru/ff0d2a6¢
X )
; ; I/I;VII/I‘{(CCCKI/IGOBJIG;VICHTBI 1 Bu6morexa [JOK
HAKU (CUMBOJIBI
. https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DIIEMEHTOB
g [IpocTeie U ClIOXKHBIE 0 bubmuotexa [JOK
BEIIlECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE 0 bubmmorexa [JOK
y4YeHHE https://m.edsoo.ru/ff0d2d50
3aK0OH MMOCTOSHCTBA
10 ;?CTaBiseZIe(;ZB' . i bubmmoreka [JOK
AMHUYECKas MyJIa.
PMY https://m.edsoo.ru/ff0d2eae
BanedTHOCTHL aTOMOB
XUMHUYECKHUX DIIEMEHTOB
. OTHOCI/IOTGJII(;iaSI :TON;HaSI . Bubmiorexa [[OK
Macca. OTHocuTeIbHAA
https://m.edsoo.ru/ff0d323c
MOJICKYJIIpHas Macca
M
AccoBai HOJA bu6moreka IJOK
12 XUMHYECKOTO DJIEMEHTA B 0

COCAMHCHHHU

https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

KomnyectBo BCIICCTBA.

bubmuoreka [JOK

13 Mos. MossipHas macca 0 https://m.edsoo.ru/ff0d5230
duznyeckue u
14 xm\inq:zm/l: SIBJICHUSL. 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa
XUMHYECKAsT peaKkus
ITpu3Haku U yclIoBHSA
15 H;)OTeKaHH;I )}(II/IMI/I‘—IeCKI/IX | Bubmoreia LIOK
. https://m.edsoo.ru/ff0d3al6
peaKImiA
3aKOH COXpaHCHUS
16 MacChl BCHI_:eCTB. 0 brommorexa HOK
https://m.edsoo.ru/ff0d3b88
XHWMHUYECKHE YPABHEHUS
Breruucnenus
17 EZE;?;B;;M%CH 0 bubmoreka [JOK
https://m.edsoo.ru/ff0d5708
YpaBHEHUSM
XUMHYECKUX pEeAKIUN
Knaccuduxanus
’ https://m.edsoo.ru/ff0d3f34
pazioxKeHusl,
3aMeNIeHHs], 0OMEHA)
M. B. JIomoHOCOB —
19 YYEHBIA-IHIIUKJIONEIUCT. 0 bubnmoreka LIOK

O0o001IeHue u
cUcTeMaTH3anus 3HAHUU

https://m.edsoo.ru/ff0d40c4

30



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Kontponbnas pabora Nel

20 1o TeMe «BemecTBa u 0 bromorexa [TOK
o https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKITUM
Bo3ayx — cmech razos.

1 CocTtaB Bo3yXa. 0 bubnmoreka LIOK
Kucnopon — anemeHt u https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusznyeckue u
XUMHYCCKHE CBOMCTBA

) coposa (pea 0 bu6moreka [JOK
KHUCIT KIUU

poAa (peart https://m.edsoo.ru/ff0d4614
OKHUCJICHHUSI, TOPEHUE).
[Toustue 00 oxcumax
CriocoObl oJTy4eHus
KHCIIOPOJIa B
3 6o Z j 0 bu6mnoreka [JOK
b | TOPUU H
patop https://m.edsoo.ru/ff0d497a
MIPOMBITTICHHOCTH.
[Ipumenenue kucmopona
TeroBoit 3¢ ekt
XUMHUYECKOU peaklvu,
IIOHSATHE O
bu6moreka IJOK
24 TEPMOXUMUYECKOM 0

YPaBHCHUH, OK30- U
OHIAOTCPMHUICCKUX
peaKuuax

https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TormmBo (HeTh, yrob
U MeTaH). 3arps3HeHue

bubmoreka [JOK

25 BO3/lyXa, CIIOCOOBI €ro 0 https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALICHUS
[IpakTuueckas padora Ne

26 3 no teme «Ilomydenue u bubmuotexa [JOK
coOupaHue KUCI0poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €TO CBOMCTB)
Bopopon — snemeHT u

27 HpOHCfOGI[BeHleCTBO. 0 bubmorexa IOK

https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B npupoae
dusnyeckue u

73 XUMHUYECKHE CBOMCTBA 0 bu6mnoreka [JOK
Bogopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOAA

29 [lonsTue o kucnoTax u 0 bu6mnoreka [JOK
COJISIX https://m.edsoo.ru/ff0d50d2

30 CnocoObl oJTy4eHust 0 bubnunoreka [JOK
BOJOpO/ia B TabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTruueckas pabora No

31 4 no teme «llomyuenue n bubmmorexa [HOK

coOupanue BoJOpoa,
U3yUYCHHE €ro CBOWCTBY

https://m.edsoo.ru/ff0d4{42
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MosipHbIil 00BEM Ta3oB.

bubmuoreka [JOK

32 0
3akoH ABOrajipo https://m.edsoo.ru/ff0d542e
Brruncnenns o00néma,
| e e , | ook
rasa o €ro u3B€CTHOM
y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WK 00bEMY
Brruncnenust o0EM0B
34 | peasum s ocxone o | BubmorerallOK
peaxtt . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX
OTHOIIIEHUHU I'a30B
D
35 mm:gz“: Z‘ S . Bu6morexa LIOK
XUMHYECKHUE CBONCTB
https://m.edsoo.ru/ff0d587a
BOJIBI
C H.
6 HZ;?;Z(;I?BaHHH . Bubmoreka LIOK
https://m.edsoo.ru/ff0d59e2
WHJIUKATOpax
Bopa xak pactBopuTes.
Hacenuennbsie u
37 HEHACBIIICHHBIC 0 bu6mmoreka [JOK

pacTBopbl. MaccoBas
JIOJIS1 BEIIECTBA B
pacTtBOpe

https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[TpakTudeckas padora Ne
5 1o Teme

IT
N «IIpurotoBnenue Bu6miorexa [IOK
paCTBOP(iB C 5 y https://m.edsoo.ru/ff0d5eba
onpenenéHHON MacCOBOM
JOJIEN PACTBOPEHHOTO
BEIIICCTBAY
K 6ota Ne2
. ;’Hzpzﬂzzai pj zTa 0 Bubnuorexa [JOK
10 TEM u .
JI0poA https://m.edsoo.ru/ff0d6342
Bonopoa. Boma»
‘0 OK:CPLM(’; CZCTaB’ 0 Bubnmoreka [TOK
K nduKamnys
1 HH, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue n
A1 XHMUYECKHE CBONCTBA 0 bubmoteka [JOK
KUCIIOTHBIX, OCHOBHEIX U https://m.edsoo.ru/ff0d664¢
aM(OTEPHBIX OKCUIOB
" OCHOBa(,ll){I/ISIZ COCTaB, . Bu6morexa [JOK
KJ1acCU(pUKaIHSL
1 s, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
I1
OJIy"1€HHUC U § bubmoreka [JOK
43 XUMHUYECKUE CBOMCTBA 0

OCHOBAaHUU

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucaotsr: COCTasB,

44 KJ1accuuKaIys 0 bubmmorexa LOK
’ https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa
[lony4deHue u

45 XI/IMI}/IIIIGCKI/IG CBOICTBa 0 buomorexa [TOK

https://m.edsoo.ru/ff0dfee2

KHUCIIOT
Comnu (cpennue):

46 HOMEHKJIaTypa, CIIOCOOBI 0 bu6mnoreka [JOK
MOJIyYCHUS, XUMUUYECKHE https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTtruueckas pabora Ne
6. Pemenue

g | e

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

«OCHOBHBIE KJIaCChI
HEOPTaHWYECKHUX
COECIMHEHUN»
I'eneTnueckas cBs3b

43 MEXK]y KJlacCaMH bu6mmoreka [JOK
HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a50
COCUHCHUI

49 O6o06meHue n 0 bu6mmoreka [JOK

cUcTeMaTH3anus 3HAHUU

https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

Kontponbnas padora Ne3
1o Teme "OCHOBHBIE

bubmoreka [JOK

>0 KJIACChl HEOPTaHMYECKUX 0 https://m.edsoo.ru/00ad9ela
coenuHeHnn"
[TepBbIe MOMBITKH
KJ1accupuKaIuu

51 XI/IMqu():KquaJIeMeHTOB. 0 Bubmoreia LIOK

https://m.edsoo.ru/00ad9ffa

[TonaTue o rpynnax
CXOJIHBIX DJICMCHTOB
[Teprnonnueckuii 3aKOH U

5) [lepnognyeckas cucrema 0 bubmoreka [JOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00ada52c
J1. 1. Menpaeneena
[Tepuonsl, rpymniisl, bubmuotexa [JOK

53 0
OATPYIIIIBI https://m.edsoo.ru/00ada52c
Ctpoenue aToMOB.

54 CozTaB aTOMHBIX SIJIEP. 0 bubmmorexa OK

https://m.edsoo.ru/00ada342

N3oTtomns
CrpoeHne 2neKTpOHHBIX
000JI04€K aTOMOB

55 3JIEMEHTOB 0 bu6moreka [JOK
[Tepuonnueckoi https://m.edsoo.ru/00ada6bc

cuctemsl /1. H.
Menngeneena
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

56

XapakTepucTukKa
XUMHUYECKOTO DJIEMEHTa
10 €r0 MOJIOKEHUIO B
Ilepnonnueckou cucreme
J1. 1. MennaeneeBa

bu6moreka IJOK
https://m.edsoo.ru/00ada824

57

3HaueHHne
IIepnoauyeckoro 3akoHa
JUISL Pa3BUTHSI HAYKH U
npaktuku. /. 1.
MeneneeB — y4€HBIN,
Meaaror U rpaxxaaHuH

bubmmoteka IJOK
https://m.edsoo.ru/00ada96e

58

Pe3epBHbIl ypOK.
O06o06mieHue u
CHUCTEMaTHU3AIMs 3HAHUN
/ Beepoccuiickas
MpoBepoYHas paboTa

bu6mnoreka [JOK
https://m.edsoo.ru/00adb33c

59

KontponbHas padora Ned
1o teme «CtpoeHue
aroMa. XuMHYECKast
cBs3b» / Beepoccuiickas
MpoBepoYHas paboTa

bu6moreka IJOK
https://m.edsoo.ru/00adb486

60

DIIEKTPOOTPULIATEHOCT
b @TOMOB XUMHUYECKUX
AJIEMEHTOB

bubnmoreka LIOK
https://m.edsoo.ru/00adaab8

37



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8

HMonHas xumudeckas

bubmuoreka [JOK

61 CBS3b 0 https://m.edsoo.ru/00adac34
2 KoBanentHas nosisipHast 0 bubmmoreka [JOK
XAMHAYECKAS CBSI3b https://m.edsoo.ru/00adaab8
K
63 H Orll3 aJJ:zH;::iHMHq Kas 0 bubmmorexa OK
cHoMp c¢ https://m.edsoo.ru/00adaab8
CBS3b
64 CreneHb OKUCICHUS 0 brosmorexa HOK
https://m.edsoo.ru/00adae28
s O;TTZGHBZO- . . Bubmiorexa [[OK
BOCCTAHOBHUTEIIHLHBI
https://m.edsoo.ru/00adb076
peaKIuu
66 Oxucnurenu u 0 bu6moreka [JOK
BOCCTAHOBUTEIIHN https://m.edsoo.ru/00adb076
Pe3epBHBII ypOK.
O00011eHuE U
67 cUcTeMaTH3aIus 3HAaHUU 0 bu6morexka IJOK
o Teme «CTpoeHue https://m.edsoo.ru/00ad9cb2
aToMa. XUMH4ecKas
CBSI3b»
PesepBHbIl ypoOK.
bu6 OK
68 O6o06meHue u 0 nomorexa [

cUcTeMaTH3anus 3HAHUU

https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

68

10
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9 KIIACC

Ne Koun4yecTrBo yacos 1 JJIEKTPOHHBIE
aTra
I Kontpoa | IIpakruue nugposbie
Tema ypoka usyde
/ Bcero bHbIE CKHe st o0pa3oBaTeJibHbIE
I padoThI padoThI pecypchl
Ileprognyecknii 3aK0H.
[Tepuonuueckas bubmmoreka [JOK
1 CHCTEMAa XUMHUYCCKUX 1 0 0 https://m.edsoo.ru/00ad
anemenToB /. W. b59¢
MenneneeBa
3aKOHOMEPHOCTH B
P . bubnuotexa [JOK
W3MEHEHUM CBOWCTB
2 1 0 0 https://m.edsoo.ru/00ad
XUMHYECKUX DJIEMEHTOB Ny
MEPBBIX TPEX MEPUOIOB —
Knaccudukanus u
- K(ba Ha Bu6mioreka LIOK
HOMEHKJIAT
3 conra ;E)K 1 0 0 https://m.edsoo.ru/00ad
HEOPTaHUYECKUX
P b7e2
BEIIICCTB
Buael xumuueckoi
. I; bubmoreka [JOK
BSI3U U THIIBI
4 1 0 0 https://m.edsoo.ru/00ad
KPUCTAUTUYECKUX
" bac6
petéToK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

KonTponbnas pabota
Nel mo teme
«IloBTOpEHUE U
yriy0OJieHne 3HaHUM
OCHOBHBIX Pa3/iesioB
Kypca 8 Kiacca»

Knaccuduxanus
XUMHUYECKUX PeaKInui
10 Pa3IUIHBIM
MpU3HaKaM

bubmoreka IJOK
https://m.edsoo.ru/00ad
bcb0

ITonsiTue 0 ckopocTH
XAMUYECKOU pEaKInH.
ITorsgTHE O TOMOTECHHBIX
Y T€TEPOrE€HHBIX
peaKumsIx

bu6moreka IJOK
https://m.edsoo.ru/00ad
be9a

IToHATHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI,
BIIASIIOILE HA CKOPOCTH
XUMHAYECKON PEAKLINH U
ITOJIOKEHUE
XUMHYECKOTO
paBHOBECUS

bubmoreka [JOK
https://m.edsoo.ru/00ad
c28¢c
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

OKHUCIIUTEIBHO-

bubmoreka [JOK

cojien

9 BOCCTAHOBHUTCIIHLHBIC 0 https://m.edsoo.ru/00ad
peakIuu cade
Teopus . bu6mmoreka IJOK
10 STCKTPOIITIACERON 0 https://m.edsoo.ru/00ad
nucconuanyui. CUIbHBIC
U c1a0bIe AJIEKTPOIUTHI cd68
HNonHple ypaBHEHHS buommorexa OK
11 peakuit 0 https://m.edsoo.ru/00ad
d448
XHUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBAHUM B bubmoreka IJOK
12 | cBeTe mpeacTaBiICHUM 0 https://m.edsoo.ru/00ad
00 3JIEKTPOTUTHUSCKOM d5d8
JTUCCOLUALIHI
XMMHYECKHE CBOMCTBA
CoJIel B CBETE butmoreka [JOK
13 | mpencraBienuii 06 0 https://m.edsoo.ru/00ad
ANEKTPOITUTUUECKON d8b2
JACCOLIHALIT
[TonsiTue o rugponuse bubmorexa [OK
14 0 https://m.edsoo.ru/00ad

d9d4
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O00011eHNE U

bubmoreka [JOK

15 . 0 https://m.edsoo.ru/00ad
CHCTEMATH3aIUs 3HAHUI
dd12
[IpakTrueckas pabota
No 1. «Pemerie bubmoreka [JOK
o], HICHU
16 1 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAIBHBIX
dbfa
3a1a9d»
KoHntposnbHas padorta
No2
5 1o Teme Bubmoreka LIOK
JCKTPOJIUTUUCCKAS
17 (HICKIPO c¢ 0 https://m.edsoo.ru/00ad
JTACCOITHALIHS.
dec0
XHUMHUYECKHUE PEaKIIUU B
pacTBOpax»
Oo6mras xape;IgTepHCTHKa BuGmorexa LIOK
aj : K
18 (r: O?FCGHZB . MIMHTHCCIHE 0 https://m.edsoo.ru/00ad
BOMCTBA HA II
pumepe dfe2
XJIopa
XJI0OpOBOAOPO.
ConsiHast KUCIIOTA, bu6mmoreka IJOK
19 | xmMHU4YEeCKHe CBOMCTBA, 0 https://m.edsoo.ru/00ad

MOJIyYeHHeE,
MpUMEHEHUE

el04
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[IpakTrueckas pabota

Ne 2 1o Teme bubmoreka [JOK
20 | «Ilomy4eHue COJISTHOM 1 https://m.edsoo.ru/00ad
KHUCJIOTHI, U3y4YeHHue e €348
CBOMCTB»
Brruucnenus o
ypaBHEHUSIM bubmuotexa [{JOK
21 | XUMHMYECKHMX pEaKIui, 0 https://m.edsoo.ru/00ad
€CJIM OJIUH U3 PEarcHTOB €488
JlaH B U30BITKE
OO0mas xapakTepucTHKa bubmmoreia LOK
22 0 https://m.edsoo.ru/00ad
aneMeHTOB VIA-rpynibl
ebda
ANI0TpONHbIE
MOAU(DUKAIIMH CEPHI.
Haioiﬂeﬂie cepfl U eé bubmmorexa [TOK
23 . 0 https://m.edsoo.ru/00ad
COCHHH@HHHISHp?pOHe. e64a
XYMUYECKHUE CBOMCTBA
Cephl
CepoBojiopo/, bubmuoreka [{JOK
24 | crtpoeHue, pUznvECcKue 0 https://m.edsoo.ru/00ad

U XUMHYECKHUE CBOMCTBA

€802
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxcunpl cepol. CepHast
KUCIOTa, PU3NYECKHE U

bubmmoreka [JOK

25 . 0 https://m.edsoo.ru/00ad
XUMUYECKHE CBOMCTBA, ea28
IpUMEHEHUE
XUMHYECKHUE PEAKIIUH,
JeKallre B OCHOBE
POMBIIIIEHHOTO
croco6a mosy4eHus bubmoreka [JOK
26 | CEpHOU KUCIOTBHI. 0 https://m.edsoo.ru/00ad
XuMHYEeCcKoe ec8a
3arpsi3HCHHE
OKPYXaroUIen Cpeibl
COCIMHEHUSIMU CEPbI
Brruncienue MaccoBoi bubmoreka [JOK
27 | noiM BBIXOJA MPOIYKTa 0 https://m.edsoo.ru/00ad
peakuuu ec8a
OO6m1ast xapaKTepuCTHKA
3JEMEHTOB VA-Ipyniibl. butmoreka [JOK
28 | A3zort, pacnpocTpaHeHUE 0 https://m.edsoo.ru/00ad

B MIpUPOJE, PU3HUECKHE
U XUMHWYECKHE CBOMCTBA

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

AmmMuak, ero
dbusnyeckue u

bubmoreka [JOK

29 | XMMHYECKHE CBOMCTBA, 0 https://m.edsoo.ru/00adf
MOJIy4YECHUE U 004
IPUMEHCHHE
Mpaxruscciar paGors BuGmorexa LOOK

30 1 https://m.edsoo.ru/00adf
«ITomyuyenue aMMIjaKa, 180
H3YYCHHE €TO CBOMCTBY
A30THas KUCIIO0Ta, €€ bu6moreka IJOK

31 | dusuveckue u 0 https://m.edsoo.ru/00adf
XUMHYCCKHE CBOMCTBA 306
Hcnons3oBanue
HUTPATOB U COJIEU
aMMOHUS B Ka4eCTBE
MUHEPATbHBIX bubmuotexa [JOK

32 | ynoOpeHwuii. 0 https://m.edsoo.ru/00adf
XuMu4deckoe 518
3arps3HEHUE

OKPYIKarOIIEH CPEbI
COCIMHECHUSIMU a30Ta
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

docdop. Oxenn
dbochopa (V) u

bubmoreka [JOK
33 docopra kuciota, 0 https://m.edsoo.ru/00adf
dbusnyeckue u ) 68a
XUMUYECKHE CBOMCTBA,
MOJTy4YCHHE
Hcnonp3oBanne
¢docdaroB B KauecTBe
MHHEPaJIbHbIX bubmuotexa [JOK
34 | ynoOpeHuil. 0 https://m.edsoo.ru/00adf
3arpsi3HEHHE c20
MIPUPOTHON CPEBI
dbocharamu
Yraepor, bub6mmoreka [JOK
35 | PacHpOCIpancHie s 0 https://m.edsoo.ru/00adf
IIpUpoOJIE, (pH3Hq€CKHe 151 9%
XUMUYECKHE CBOMCTBA
Okcupel yriepoaa, ux
Pusnieckue . butmoreka [JOK
36 | MITICCIHE CBOHCTBA. 0 https://m.edsoo.ru/00adf
DKOJIOTUYECKUE cbe

MPOOJIEMBI, CBSI3aHHBIE C
okcusioM yriepoaa (IV)
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

YronpHag KACIOTA U €€

bubmoreka [JOK

37 0 https://m.edsoo.ru/00ae
COJIH 006¢
[IpakTrueckas pabota
ylﬁljnl;?lgzhnd: bubmorexa LIIOK
38 1 https://m.edsoo.ru/00ae
YTJIEKHUCIIOTO Ta3a. 027¢
KadecTtBeHHas peakius
Ha kapOoHaT-HuOH"
[TepBoHaYaIbHBIC
ITOHSTHUS 00 bu6moreka IJOK
39 | opraHm4eckux 0 https://m.edsoo.ru/00ae
BEIIIeCTBaxX KakK O 054¢
COCTMHCHUSX yTIepoa
Kpemuuii 1 ero butmoreka [JOK
40 0 https://m.edsoo.ru/00ae
COCIUHCHUS 080a
[IpakTruueckas pabora
Ne 5. Pemenue bubmoreka [JOK
41 | SKCHEpUMEHTAIBHBIX 1 https://m.edsoo.ru/00ae

3aJ1a4 0 TEME
«Baxuenmme

0bf2
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HEMCTAJJIbI U UX
COCIHMHCHU)

KontposnbHas pabota

Ne3 o Teme bubmoreka [JOK
42 | «Baxwueiimme 0 https://m.edsoo.ru/00ae
HEMeTaJlJIbl U UX 0Oel8
COCTUHECHUS
OO61ast xapakTepucTHKa
XUMHUYCCKHUX IJIEMCHTOB
— MOTAIIOB. bubmmnoreka IIOK
43 Meranmiecias cosisb i 0 https://m.edsoo.ru/00ae
MeTaJlTnYecKas
103¢
KpHUCTaJUTMYECKast
peméTka. OU3nvecKue
CBOMCTBa METAJJIOB
XUMHYECKHE CBOMCTBA
METaJIOB. bu6amoreka IJOK
44 | DneKTpOXUMUUYECKUUN 0 https://m.edsoo.ru/00ae

P HAIPSDKEHU N
METaJUIOB

1156
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO011ue crocoObl
TIOJTyYCHHS METAJLIOB.
CrutaBbel. BerauciieHus

bubmoreka [JOK

45 | 1o ypaBHEHHSIM 0 https://m.edsoo.ru/00ae
XUMHUYECKUX PEaKIUi, 1156
€CJIM OJTUH U3 PEarcHTOB
COJICPKUT MPUMECH
[lonaTHE O KOppO3UH bubmorexa [OK
46 0 https://m.edsoo.ru/00ae
METAJIJIOB 1278
bu6moreka IJOK
47 | Illeno4yHble MeTaIbI 0 https://m.edsoo.ru/00ae
14b2
OKCHIBI U TUIPOKCHUIBI Bubnmotexa LIOK
48 HATPUA H KA 0 https://m.edsoo.ru/00ae
14b2
[IlemoyHO3EMENBHBIE butmoreka [JOK
49 | MeTauIbl — KaJbLHKA 1 0 https://m.edsoo.ru/00ae
Mar"Hum 15e8
Basreiiie butmoreka [JOK
50 0 https://m.edsoo.ru/00ae

COCIMHCHUA KaJdblUA

15e8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O00011EeHNE U

51 . 0
CUCTEMATU3aINs 3HAHUHN
JKEécTkoCTh BOBI U bubmorexa HOK
52 . A 0 https://m.edsoo.ru/00ae
CHOCOOBI €€ yCTpaHEHUS
1886
[TpaxTrueckas pabora
No 6 110 Teme bubmoreka [JOK
53 | e 1 https://m.edsoo.ru/00ae
JKécTkocTh BOJIBI U 1208
METOJbI €€ yCTpaHeHus " -
bu6moreka IJOK
54 | AnroMHHHNA 0 https://m.edsoo.ru/00ae
1c64
bu6moreka IJOK
A .
55 MoTepHbie CBOHCTBA 0 https://m.edsoo.ru/00ae
OKCHJIa ¥l THIPOKCH/IA
1c64
bu6moreka IJOK
56 | XKeneso 0 https://m.edsoo.ru/00ae
1d86
Oxcuipl, THAPOKCHUIBI U bubmoreka [JOK
57 | commxenes3a (II) u 0 https://m.edsoo.ru/00ae

xenesa (IIT)

35e6
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
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O0o001IEeHNE U
cucTeMaTH3anusd 3HAHUU

59

[TpakTudeckas padora
Ne 7. Pemntenne
AKCIIEPUMEHTAJIbHBIX
3aJa4 o TeMe
«Baxueinme MeTaJlIbI
U UX COECIUHECHUSD)

bubmoreka [JOK
https://m.edsoo.ru/00ae
3de8

60

Brerancnenus mo
ypaBHEHUSIM
XUMHAYECKUX PEAKLINN,
€CJIM OJIMH U3 PEarcHTOB
JIaH B U30BITKE HIJIN
COJZICPKUT TIPUMECH.
Brruucnenus maccoBoi
JIOJIA BBIXOJa TIPOJTYKTa
peakiuu

bu6moreka IJOK
https://m.edsoo.ru/00ae
1750

61

O0o001IeHne n
cucTeMaTH3anus 3HAaHUN

62

KoHntposnbHas paborta
Ne4 o Teme
«Baxueinime MeTaJlIbI
1 UX COCIUHCHUS
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Bemecta n maTepuansl bubmoreka [JOK

63 | B IIOBCEIHEBHOM XKU3HU 1 0 https://m.edsoo.ru/00ae
yeJIoBeKa 3150
XUMHUYECKOe bubmoreka [JOK

64 | 3arpsi3HEHUE | 0 https://m.edsoo.ru/00ae
OKpYXarolIen cpeibl 4270
Ponp xumnu B pemieHnn bubmoteka [JOK

65 | YKOJOTHYECCKHX | 0 https://m.edsoo.ru/00ae
npobJiem 4270
Pe3epBHBII ypOK. bubmmoreka [JOK

66 | OO6oOIIECHNE | 0 https://m.edsoo.ru/00ae
CHCTEMAaTH3aIs 3HAaHUHN 0d0a
Pe3epBHBII ypOK. bubmmoreka [JOK

67 | OO6oOIEeHNE N 1 0 https://m.edsoo.ru/00ad
CHCTEMAaTH3aI1s 3HAaHUHN b33c¢c
Pe3epBHBIN ypOK. butmoreka [JOK

68 | OO6oOmIEeHNE 1 0 https://m.edsoo.ru/00ad
CHCTEMAaTH3aIns 3HAaHUHN 9cb2

OBILEE KOJIMYECTBO 63 .
YACOB I1O ITPOI'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPsAEMOro
pe3yJbTaTa

IIpoBepsieMble MpeMeTHbIE Pe3yJbTAThHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOTO 00111€r0 00pa30oBaHUsA

1

ITo Teme: «HepBOHa‘IaJ'IBHBIC XUMHUYCCKHUEC ITIOHATHS)

1.1

pPacKpbhIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TOHATHH: aTroM, MOJICKYJa, XUMHUYCCKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOAHAS W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs M MOJISKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBast JA0JIST XUMUYECKOTO 3JIEMECHTA B COCTMHCHUH, MOJIIPHBIN 00BEM,
XUMUYECKas peakius, KilacCUPUKAIMSI PpPEaKIui: peakuuu COSAUHEHUS, pPeaKiuu
Pa3NIOKEHUS, PEaKIUUd 3aMEIICHUs, PEaKIMu O0OMEHa, 9K30- U DHIAOTEPMHUYECKUE PEaKIINH,
TETI0BOM A (HEKT peakinu, pacTBOpP, MACCOBAst J0JIsl BEMIECTBA (MPOIEHTHAS KOHIIEHTPAIIHS)

B pacTBoOpe

1.2

HUIITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH U IMPUMCHATH 3TH ITOHATHUA

[IPU ONKMCAHUM BELIECTB U UX MPEBPALLICHUN
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HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIHUKY JUIsl COCTaBJIeHUsI (OPMYJI BEUIECTB U ypaBHEHUI

.3 XUMHUYECKUX PEaKIUn

14 pPacKpbIBaTh CMBICH 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTagpo

1.5 OTIPE/IETIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX

L6 KJIacCU(UIIMPOBATh XUMHYECKHUE Peakiuu (10 YHUCIy M COCTAaBY YUYacTBYIOIIUX B peaKIUu
' BEIIIECTB, MO TETIOBOMY (P eKTy)

1.7 BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB

1.8 BBIYHCIISITh MACCOBYIO JIOJIF0 XMMHYECKOT0 3JIEMEHTA M0 (pOpMyJie COEUHEHUS,

1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 NPUMEHSTh E€CTECTBEHHOHAYYHbIE METOJIbI TO3HAHUSI — HaOMI0JIeHUe, HW3MEpPEHUe,
. MOJIETTUPOBAHUE, SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN )
2 [To Teme: «BaxHeimme npeacTaBUTeNIM HEOPTAHUYECKUX BEIIECTB)

2.1 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHITUN: OKCHUJI, KUCIOTAa, OCHOBAHUE, COJIb

2.2 OTIPENICIISATh MPUHAJICKHOCTD BEILIECTB K ONPEeTIEHHOMY KJIACCy COeIMHEHUH Mo (hopMyiam

2.3 KJ1acCU(UIIMPOBATH HEOPTaHUYECKHE BEILIECTBA
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2.4

XapaKTCPU30BaTh (OHI/ICLIBaTB) 06H_II/IG XMMHUYECKHE CBOMCTBA BCUICCTB PA3JIMYHbIX KJIACCOB,
IMOATBCPIKAAasd OIMMCAHHUC TIIpUMCpPaMU MOJICKYJIIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX

XUMHUYECKUX PEaKIUn

2.5

ITPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX Ka4CCTBCHHOI'O COCTaBa,

BO3MOKHOCTH ITPOTCKAHUA XUMHWYCCKHUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CJIeIOBATh IIPaBUJIaM IMOJIb30BAHMS XUMUYECKOH TIOCY0M U JTA0OPAaTOPHBIM 000PYI0BAaHUEM,
a Tak)Ke TpaBWwiIaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBHHM C WHCTPYKIIUSMHU TI0
BBITIOJITHCHHIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO TONYYCHUI0O W COOMPAHHIO
razoo0pa3HbIX BeEIIECTB (BOJOPOJIa M KHUCIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAECTEHHON MAacCOBOM JOJEH PacCTBOPEHHOIO BEIIECTBA, IUJIAHUPOBATH U MNPOBOJUTH
XUMHUYECKUE IKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB IIEI0UYEH U KUCIOT C MOMOIIIBIO

WHIMKATOPOB (JTakMyc, peHoTanenH, METUIOPaHXK U JIpyTue)

2.7

ITPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pPEaKIUn

ITo teme: «Ilepnoanueckuii 3akoH u [lepuonnueckas cucremMa XuMu4yeckux sneMenToB 1. U.
MengeneeBa. CtpoeHne atoMoB. XUMHUYECKast CBA3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC

peaKITum
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PACKpPBIBATb CMBICJII OCHOBHBIX XUMHUYCCKUX TIOHSITHUI: AAPO aTOMa, SHGKTpOHHBIﬁ clIoMn aToMma,

3.1 aTOMHasi OpOUTalIb, paJInyC aTOMa, XUMUYECKAsl CBSI3b, NOJIAPHAS U HEMOJSIpHAsi KOBaJICHTHAs
CBSI3b, AJIEKTPOOTPULIATENbHOCTh, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, CTEIIEHb OKUCIICHUS
3.2 KJIacCU(DUIIMPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyo dopmy [lepuoanueckoii cuCTeMbl XUMUYECKUX
33 AJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHasg nmoArpymnna (Arpynmna)» u «modboyHasi moArpymnmna
(brpymma)y, «Masbie» U «00JIbIINEe)» TePUOIbI
packpeiBath cmbicn [lepuoamueckoro 3akona .M. MeHneneeBa: JOE€MOHCTPUPOBATH
3.4 IMOHMMAHHWE TIEPUOJINYECKOM 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX JJIEMEHTOB OT HX
nonoxeHus B Ilepruoandeckoi cucreme
COOTHOCUTh OO0O3HaueHUs, KOTOopble uMeroTrcs B Tabmune «llepuogmyeckass cucrema
15 xuMmuueckux syemeHTtoB J[.MI. MeHnneneeBa» ¢ 4YMCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUS

aTOMOB XHMHYCCKHX JJICMCHTOB (COCTaB u 3apgaa sdaapa, o6mee YUCJIO JJICKTPOHOB H

pacnpeziesieHue X 10 IEKTPOHHBIM CII0SIM)
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3.6

OIIPCACIIATE CTCIICHD OKHUCIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

3.7

OIIPpCACIIATE BHUIO XUMHYECKOM CBSI3HU (KOBaHGHTHaﬂ 151 I/IOHHa}I) B HCOPTaHHUYCCKHX

COCIUMHCHUAX

9 KJIACC

Kon
NpoBepsIeMOro
pe3yJbTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOTO 00111€r0 00pa30oBaHUsA

1

ITo Teme: «BemiecTBO U XUMHUYECKasi peakius»

1.1

pacKpbpIBaTh CMBICI OCHOBHBIX XWMHYECKHMX [IOHATUH: PacTBOpP, 3JEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  AJIEKTPOJIMTUYECKAass AMCCOLMAIMs, peakUud MOHHOro OOMEHa,
KaTajiu3aTop, XWMHUYECKOE pAaBHOBECHE, OOpaTHUMble U HeoOpaTHMbIe peakluH,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJICHHUE, AJJIOTPONHS, aM(OTEPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAsI, HOHHAS,

MeTaHHI/I‘ICCKaH), KpUCTAJININYCCKas pCH_IéTKa, CILIaBbI, CKOPOCTb XUMHUYECKOM pe€aKnun
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HIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHWMHWYCCKHX MOHATHH U IPUMCHATh OTHU

I MOHSITUA MPH OMMMCAHUU BEIIECTB U UX MPEBPAILLICHUI
13 COCTaBJIATh YPABHEHHMS SJIEKTPOJIUTUYECKON HUCCOLMAIMU KHUCIIOT, LIEIOYEH U CONEH,
. MOJIHBIE ¥ COKpAIIEHHBIE YPaBHEHHUS PEaKIMii HOHHOTO OOMEHa
14 pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN IMOCPEACTBOM
. COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX peaKlu
1.5 IIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKLUU
2 ITo remam: «HemeTamsl 1 ux coeauHEeHUs» U «MeTajuibl U UX COCTUHEHUS
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIEM(PUIECKUE XUMUYECKUE CBOMCTBA ITPOCTHIX
2.1 U CJOXHBIX BELIECTB, MOATBEPXKIAAs ONKHCAHUE IMPUMEPAMH MOJIEKYJISPHBIX M HUOHHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIAN
55 COCTAaBJISITh YPABHEHHUS PEAKIMHN, MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBS3U
. MEK1y BEIECTBAMHU PA3JIMYHBIX KJIACCOB
53 IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS, BO3MOXKHOCTH

INPOTCKAHUA XUMHUYICCKHNX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX
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2.4

CJICOOBAaTH IIpaBHJIaM MIOJB30BAHUSI ~ XMMHUYECKOH HOCYI[Oﬁ )41 J'Ia60paTOpHBIM
O60py,Z[OBaHI/I€M, da TaKXKC IIpaBUIaM O6paHlCHI/IH C BCIICCTBAMHM B COOTBCTCTBHHU C
HHCTPYKIHUAMHA I10 BBIIIOJIHCHHIO J'Ia60paT0pHBIX XUMHUYCCKHX OIIBITOB IIO ITOJYYCHHIO U

COOMpPaHMIO ra3000pa3HbBIX BEIIECTB (aMMHUaKa M YIJIIECKHCIIOro ra3a)

2.5

MPOBOAUTH PEAaKIMH, IMOJATBEPKIAIONINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX BEIECTB:
pacno3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OpOMUI, HOAMI, KapOoHatT, GocdaT, CUIMKAT,
cynbdar, TUIPOKCUAMOHBI, KATHOHBI aMMOHUS, HWOHBI HM3YYCHHBIX METaJUIOB,

IMPUCYTCTBYIOIIHEC B BOJHBIX PACTBOPAX HCOPTAaHUYICCKHUX BCIICCTB

ITo Teme: «XuMUS 1 OKpYKAIOWIAs CPEIA»

3.1

PACKpBIBATh CMBIC OCHOBHBIX XuMU4Yeckux nousatuil: [IJIK BemecTsa; Koppo3us METAIIIOB

3.2

MPUMEHSATh OCHOBHBIE OMNEpPALMHU MBICIUTEILHON JAESITEIbHOCTH — aHAJM3 M CHUHTE3,
CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3AIINIO, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX CBS3El
— JIJI U3YYEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKINI; €CTECTBEHHOHAYYHbIE METO/IbI
MO3HAaHUS — HaOJIOEHHE, W3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (peanbHbId H

MBICJICHHBIN )
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMUS
1 [IepBoHayYaIbHBIE XUMUYECKUE TOHATHS

. [Ipenmer xumuu. Ponb XMMHU B KW3HHM Y€JIOBEKAa. XMMHS B CUCTEME HayK. Tejla M BElIEeCTBa.
DuU3MYECKHUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE BEIIECTB

1.2 [TonsaTre o MeTo1ax MO3HAaHUS B XUMUH. YnCThIe BemecTBa U cMecr. CiocoObl pa3ieieHus cMeceit

13 ATOMBI M MOJIEKYJbl. XUMHUYECKUE 3JIEMEHThl. CHUMBOJBI XUMHUYECKHX 3JIEMEHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumudeckas hopmyna. BaleHTHOCTh aTOMOB XMMHUUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa

1.4 BemiecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENbHAsT MOJIEKYJIsipHas macca. MaccoBasi 101t
XUMHUYECKOTO DJIEMEHTA B COETMHEHUHA

I3 KonnuectBo BemectBa. Monbs. MoisipHass macca. B3anMOCBS3b KOJIMYECTBA, MACChl M UHCIA
CTPYKTYPHBIX €UHUII BemiecTBa. Pacuétel 1o hopmysiaMm XUMUYECKUX COSTUHECHUIM
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1.6

duznyeckue U XUMHYECKUE SBJICHUS. XUMHUUYCCKas peaknusga u e€ IIPU3HAKH. 3aKoH COXpaHCHUA
MaCChbl BCHICCTB. XHUMHYECKHE YPaBHCHUA. KJI&CCI/I(I)I/IKaHHH XUMHUYCCKHUX peaKuHﬁ (COCI[I/IHCHHH,

Pa3IOKEHMS, 3aMeIIeHUs, 0OMEHa)

1.7

XUMUYECKUI SKCHEPUMEHT: 3HAKOMCTBO C XHMMHYECKOH IOCYHOH, C MNpaBuUiIaMu paboOThl B
naboparopuu ¥ npuéMaMu oOpallleHusi ¢ J1abopaTOPHBIM O0OpPYIOBAaHUEM, U3YUEHHE M OMHCAHUE
(u3nyecKuX CBOWCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOM0IeHNE (pr3nUecKuXx (TIaBJICHUE
BOCKQ, TasHUE JIbJIa, PACTUPAHUE Caxapa B CTYIKE, KUIICHUE W KOHJAEHCALUs BOJAbI) U XUMHUYECKHUX
(ropeHue cBeuu, MPOKaIUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJECHCTBIE Mea C KUCIOTON) SIBIECHUH,
HaOJIOZICHUE W ONUCAaHWE IPU3HAKOB MPOTEKAHUS XMMUYECKHX pEaKIHil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOpUIOM Oapus, pasnoxkenue ruapokcuaa meau(ll) mpu
HarpeBaHUM, B3aUMOJICHCTBHE kefe3a ¢ pacTBopoM coiu Meau(Il), uzydyenne cnocodboB pasaeneHus
cMecedl (C MOMONIbI0 MarHuTa, (PUIbTPOBAHUE, BBIMAPUBAHME, NUCTUIUISALMUSA, XpoMarorpadus),
MIPOBEICHUE OYMCTKY OBAPEHHOW COJIM, HAOIIOAEHUE U ONTMCAHUE PE3YJIHTATOB MTPOBEACHMUS OIbITA,

WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MACChl, CO3aHUE MOJIEIe MOJIeKyJI (IIapOCTEePKHEBBIX )

Baxueimme npeacraBuTeN HEOPraHMYECKNX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT U mpocToe BemecTBO. Haxoxnenue
KHCJIOpO/Ja B TMpupoje, (U3Nueckue M XHUMHYECKUE CBOMCTBA (peakuuu TopeHwus). OKCHIIBI.
[Ipumenenue kuciopona. CrnocoObl MOTYYEHUs KHUCIOPOJa B J1A0OPATOPUU M MPOMBIIIJIEHHOCTH.

KpyroBoport kucnopoaa B mpupoze. O30H — ajuIoTporiHas MoAuGUKAIIsS KUCTIOpoaa
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TernoBo#t a3ddexT XUMHUUECKON peaklini, TEPMOXUMHUYECKUE YPaBHEHUS, K30~ U SHJOTEPMUUYECKHE

2.2 peakuuu. TOMIMBO: yrojib M METaH. 3arpsi3HEHHWE BO3/yXa, YCUJIEHHE MapHUKOBOro 3(¢¢ekTa,
pa3pylIEeHHE 030HOBOTO CJIOA
53 Bogopon — snemeHT u mpocroe BemiecTBo. Haxoxaenue Bojopoja B mpupone, (pu3MUecKue u
. XUMHUYECKUE CBOIMCTBA, MPUMEHEHHUE, CIIOCOOBI MoMy4YeHus. Kucmorsl u conu
2.4 MounsipHbIit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YpaBHEHUSM
dusnueckne cBOMCTBA BOJBL. Bona kak pactBopurens. PactBopbl. HackllieHHbIE 1 HEHACHIIICHHBIE
5 s pacTtBOpBl. PacTBOpUMOCTH BeliecTB B BOje. MaccoBas J10Js BELIECTBA B pacTBOpE. XUMHUECKUE
. cBoricTBa BoJibl. OcHOBaHUs. PoJib pacTBOPOB B MPUPOAE U B KU3HU yeioBeka. KpyroBopoT BOJbI B
npupojie. 3arpsa3HeHne NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ
Knaccudukanus  Heopranmueckux  coequHeHuid.  Oxcunapl.  Knaccuduxamus — OKCHIIOB:
2.6 cosieoOpasyronire (OCHOBHbBIC, KUCIOTHBIE, am(pOTepHbIe) U HecosieoOpasyromme. Homenknarypa
oKcHA0B. PU3NUECKNE U XUMUYECKHUE CBOMCTBA OKCUAOB. [lomyyeHne okcuion
57 OcnoBanus. Knaccudukaiusi ocHOBaHMIA: MIENOYM U HEPACTBOPUMEBIE OCHOBaHusA. HomeHkaTypa
. OoCHOBaHUU. OU3NUECKHE U XUMUUECKHE CBOWCTBA OCHOBaHUM. [lomyueHne ocHoOBaHu
Kucnotsl. Knaccudukanus xucinor. Homenknatypa kuciot. @uznyeckue U XUMUYECKUE CBOWMCTBA
2.8
kucioT. Pan akruBHocty metaiuioB H.H. bekerosa. [lomyuenne kucnor
2.9 Comu. Homenknarypa coneil. dusndeckne 1 XMMUYECKUE CBOMCTBA colieid. [Tomydyenue conei
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2.10

I'eneTnyeckas CBSI3b MCKAY KiJIaCCaMMU HCOPIraHNICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN JKCIIEPUMEHT: KauyE€CTBEHHOE OIPEIEICHUE COACPKAHUSA KHCIOPOJAa B BO3AYXE,
noJlyueHue, coOupaHue, pacrno3HaBaHME U M3YyUYEHHE CBOMCTB KHUCIOpoJa, HaOI0IeHne
B3aUMOJCHCTBHUS BEIIECTB C KHCIOPOJIOM M YCJIOBHSI BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUS
(mo>kapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCHIOB M OINKMCAHUE WX CBOMCTB, MOJy4YEeHHUE, COOMpaHUE,
pacrio3HaBaHHE U U3yUYEHUE CBOMCTB BOAOpoAa (TOPEHHUE), B3AMMOJCHCTBAE BOAOPOAA C OKCHUIOM
meau(Il) (BO3MOXKHO HCMONB30BaHUE BUJCOMATEPUATIOB), HAONIOJCHHE OOpa3lOB BEIIECTB
KOJIMYEeCTBOM | MoOib, HccleAoBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEHIECTB C Pa3IU4YHON
pPacTBOPUMOCTBIO, MTPUTOTOBICHUE PACTBOPOB C OMPEACIEHHOW MACCOBOM JOJIEM PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJICUCTBUE BOABI C METAJTIAaMU (HATPUEM U KaJIbIIiEM) (BO3MOXKHO UCITOIb30BaHUE
BHJIEOMATEPHUAIIOB), ONpPENENICHUE PACTBOPOB KHUCJIOT M WIENOYEH € TOMOIIBI0 WHIUKATOPOB,
uccie0BaHle 00pa3lioB HEOPraHUYECKUX BEILECTB PAa3IMYHBIX KJIacCOB, HAOMIO/IEHUE U3MEHEHUs
OKpacKH MHAMKATOPOB B paCTBOpaX KUCIOT U IIesiouei, n3yueHnue B3aumoercteus okcuaa meau(Il)
C pacTBOPOM CEpHOW KHUCIIOTBI, KHCJIOT C METajulaMH, PEaKUWh HEUTpaau3alru, IOJyYEHUE
HEpPACTBOPUMBIX OCHOBAHHWI, BBITECHEHHWE OJHOTO METajla JAPYTMM M3 pacTBOpa COJIU, PELICHUE

AKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «Ba)KHEHIINE KIIACChl HECOPTAaHUYECKUX COCITMHECHUI)

ITepunonnueckuit 3akoH u llepuoauueckas cucrema xuMmudeckux dsemeHToB .M. Menneneesa.

CTpOGHI/Ie aTOMOB. XUMHUUYECKas CBA3b. OKHUCIUTEILHO-BOCCTAHOBUTEIBLHEIC pC€aKnuu
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3.1

HCpBBIE? ITOIIBITKH KJ'IaCCI/I(I)I/IKaHI/II/I XUMHUUYECKMX »JJIeMEHTOB. IloHsiTHE O Ipyimmnax CXOJHBIX
OJICMCHTOB (IHCJIO‘IHl)Ie N MICJIOYHO3CMCIBbHBIC MCTAJJIbI, I'aJIOTCHBI, HHCPTHBLIC 1“331)1). SHCMCHTBI,

KOTOpbIE 00pa3yioT aM(pOTEepHBIC OKCUIIBI U TUAPOKCHIBI

3.2

Ilepnomnueckuit 3akoH. Ilepmommyeckas cucrema xumuyeckux syemeHToB [[.M. Menneneesa.
Koportkonepuoanas u nnmuHHonepuogHas gopmel [lepuonnueckoit CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
.. Menneneesa. Ilepuonsr u rpynnsl. OU3HYECKUN CMBICH ITOPSAKOBOTO HOMEpPA, HOMEPOB

Ieproja U TPYIIIBI DIIEMEHTA

3.3

Crpoenne artomoB. CocraB aTomHBIX saep. M3ortomsl. OnekTpoHbl. CTpOEHHE BIEKTPOHHBIX
000s04eKk aToMOB TepBbIX 20 xuMuueckux 3yemMeHToB [lepuoauueckoii cuctemsl JI.M. Menneneena.
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA MO €ro mnojoxkenutro B llepmoamueckon cucreme JI.U.

Meunneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUS paauyca aTOMOB XHMHUYECKHX DJJIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOWMCTB MO TIpynmaM M nepuoaaMm. 3JHaudeHue Ilepmommyeckoro 3akoHa u
Ileproguyeckoil CHCTEMBI XMMHYECKMX OJJIEMEHTOB Ui pa3BUTUA HAayku W npaktuku. ..

MenzeneeB — y4€HbIN U TPAKIAHUH

3.5

Xumudeckas cBsizb. KoBaneHTHast (MossipHass W HEMOJISIpHAs) CBSI3b. DJIEKTPOOTPUIIATEIHHOCTH

XUMHUYECKUX dJIeMeHTOB. MloHHas CBA3b
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16 Crenenp oxucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE peakuuu. [Ipomecchl OKUCIEHUS U
BOCCTAHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEIN
XHUMHUYECKUH S3KCIIEPUMEHT: U3y4eHHE 00pa3lOB BEMIECTB METAIIOB M HEMETAJIJIOB, B3aUMOJIEHICTBHE

37 TUAPOKCUIA LIMHKA C PACTBOPAMH KHCJIOT U ILEJIOYEH, NMPOBEICHHUE ONBITOB, WUILIFOCTPUPYIOLIUX
MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakUui (TOpeHHe, peakuuu pasjoKeHHUs,
COCIMHEHUS )

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

1 BemectBo u xummnueckas peakuusi. [loBropenue
[lepnognueckuit 3akoH. llepmonnueckas cucrema xmmuueckux dneMeHToB .M. Menneneesa.

. CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKHUX JJIEMEHTOB NEPBBIX TPEX
NIEPUOJIOB, Kajus, KajdbUus W UX COCAUHEHUH B COOTBETCTBHM C IIOJIOKEHUEM OHIIEMEHTOB B
Ileproguyeckon cucTtemMe U CTPOCHUEM UX aTOMOB

66




1.2

CrpoeHue BeliecTBa: BUAbl XUMHUYECKON CBSI3U. THIBI KPUCTALITMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIAa KPUCTAJUIMUECKON PEMIETKU U BUAA XuMudeckol cBsi3u. Kimaccudukanms
U HOMEHKJAaTypa HEOPraHMYEeCKUX BEIIeCTB (MEXAYHapoJIHas W TpHUBHAIbHAsA). XHUMHYECKHUE
CBOMCTBa BEHIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJacCaM HEOPraHMYECKUX COECIUHEHUU,

ICHCTHUYCCKAs CBA3b HCOPTAaHNYCCKHUX BCIICCTB

1.3

Knaccudukanums XuMUYECKUX pEaKIUMid 10 pPa3jIMYHbIM MpU3HakaM (MO0 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEIIOBOMY 3P (HEKTY, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX AJIEMEHTOB, IO 00PATUMOCTH, TI0 YYaCTUIO KaTallu3aTopa). DK30- U SHAOTEPMUYECKUE

peakuuu, TepMOXuMuYecKue ypaBHeHus. [IoHITHE 0O CKOPOCTH XUMHUYECKON Peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX M HEOOPATUMBIX XMMHYECKUX peakiusx. [IoHsSTHEe O TOMOTeHHBIX H
reTEepOreHHbIX peakuusax. [IonsaTre o xumMmuueckoMm paBHOBeCHU. DAaKTOPBI, BIUSIOIMIKNE HA CKOPOCTh

XUMHUYCECKOMN pC€aKiun U IOJOKCHNC XUMHUUYCCKOI'O PaBHOBCCHUA

1.5

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKunu, BHGKTpOHHBIﬁ OajaHC OKHUCJIIUTCIBHO-
BOCCTAaHOBUTEJILHOU PCaKIH. CocraBnenne ypaBHeHI/Iﬁ OKHUCJIUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX

peaKuHﬁ C UCIIOJIBb30BaHUCM MCTOAA 3JICKTPOHHOI'O OanaHca
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1.6

Teopus dMEKTPOIUTUUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALIMM BEIIECTB C pPa3IW4YHBIMM BHJIAMH XUMUYECKOM cBsA3H. CreneHb
nucconuranui. CHIbHBIE U cla0ble 3JIEKTPOIUTHI. Peakiuu noHHOro oOMeHa. Y ClIOBHSI TPOTEKaHUS
peakunii MOHHOro 0OMEHa, MOJIHbIE U COKPAIIEHHBIE HOHHBIE ypaBHEHUS peakuuii. CBONCTBA KUCTIOT,
OCHOBAHMI M COJIEl B CBETE MPEJICTABIECHUN 00 3JEKTPOIUTUYECKON nucconmanuu. KauecTBeHHbIe

peakiuu Ha UoHbL. [ToHsITHE O TUApPOIN3E comei

1.7

XWMHYECKUH  OKCIEPUMEHT: O3HAKOMIICHHE C  MOJCISIMH  KPUCTAUIMYECKUX  PEIETOK
HEOPTaHUYECKUX BEILECTB — META/NIOB U HeMeTauioB (rpadura U anMasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus); UCCIEIOBAHUE 3aBHCHUMOCTU CKOPOCTU XMMHYECKOW peakluu OT BO3JIEUCTBHUS
pa3MyHBIX (PAKTOPOB; HCCIEAOBAHUE BJICKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, ITpoliecca
JUCCOIMAIIMN  KUCTIOT, IeoYedl W cojedl (BO3MOXXHO HCIIOJIb30BAaHWE BUEOMATEPHUAITIOB);
MPOBEICHUE ONBITOB, WUIIOCTPUPYIOMIMX TPHU3HAKK TMPOTEKAHUS pEakluii HMOHHOTO OOMeHa
(oOpazoBaHue 0Ocajika, BbIICJIEHNE ra3a, 00pa30BaHUE BObI); OMBITOB, MJUTFOCTPUPYIONTUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX pEaKluii (FOpEeHHe, PEaKIUH Pa3JIoKEHUs, COCAUHCHUS);
pacro3HaBaHNe HEOPTaHUYCCKUX BEIICCTB C IMTOMOIIBIO KAaYeCTBECHHBIX PEAKIMA Ha MOHBI, PEIICHNE

9KCIICPUMCHTAJIbHBIX 3aaa4

HewmeTtannel u ux COCAUHCHU A
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2.1

OOmiast xapakTepucTuka TramoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBbIE CTENCHU
okucnenus. CtpoeHne M (pu3MUecKHe CBOWCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XUMHUYECKHE
CBOMCTBa Ha IMpUMepe XJopa (B3aUMOAEHMCTBHE € MeTajylaMd, HEMETaUlaMH{, IIeJI0YaMu).
XnopoBogopon. CossiHas KUCIOTa, XMMHYECKHE CBOICTBa, MOJyuyeHUE, NMpUMEHeHue. JlelicTBue

XJIO0pa U XJIOPOBOAOPOaa HA OPpraHU3M YCJIIOBCKA. Baxneiiue XJIOPHUABI XU UX HAXOXKACHHUC B IIPUPOAC

2.2

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTU CTPOCHUSI aTOMOB, XapaKTEpHbIC
crereHn okucieHus. CtpoeHue u (GU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AIoTponHble MOAU(PUKAIMKA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO/,
CTpoeHue, (GU3MYEeCKue U XUMHUYecKue CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX
okcuaoB. CepHas KUCIOTa, GU3NIECKUE U XUMUYECKHE CBOMCTBA (00IIIHE KaK MpeICTaBUTENS Kiacca
KHUCIIOT U crerupuyeckue). XMMUYECKHE PEaKIIfy, JIeXkKAIIHe B OCHOBE MPOMBINIJIEHHOTO Crocoba
MOJy4YeHUs] cepHOW KHUCIOTHI. [Ipumenenue. Coiid CEpHOMl KUCIOThI, KAUECTBEHHAsl pEaKkius Ha
cynb(dar-uon. HaxoxaeHue ceppl U €€ COCIMHEHUNM B MpPUPOJIC. XHUMHUUYECKOE 3arps3HEHHE
OKpY’Karolen cpeibl COeUHEHUSIMU Cepbl (KUCIOTHBIE TOKAH, 3arpsi3HEHNE BO3yXa U BOJIOEMOB),

crocoObl ero MpeI0TBpalIeHUs
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2.3

OO6mast xapakTepucTuka 31eMeHTOB VA-rpyrmimbl. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEepHBIC
CTETICHU OKHUCJICHUA. A30T, paclpOCTpaHEHHE B MpHUpoje, (pu3nueckne W XMMHUYECKHE CBOWMCTBA.
KpyroBopot a3ota B mpupojae. AMMHaK, ero (GU3NIECKNe W XMMHYECCKUE CBOWCTBA, MOJYyYCHUE U
npumeHeHue. Colii aMMOHMSI, X (PU3UYECKUE U XUMUYECKUE CBOWCTBA, MpruMeHeHue. KadecTBeHHas
peakiys Ha MOHBI aMMOHUS. A30THAsI KHCIIOTa, €€ ToJTydeHe, PU3NIecKne 1 XUMUIECKUE CBOMCTRA
(oOmue Kak mpencTaBuTeNs Kiacca KUCIOT U crienuduyeckue). Mcnonb3o0BaHue HUTPATOB U COJICH
aMMOHUSI B Ka4eCTBE MUHEPAIBHBIX yI0OpeHUH. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH CpPeIIbl

COCIUMHCHUAMM a30Ta (KHCHOTHBIC HOKIHU, 3arpsA3HCHUC BO3yXa, IIOYBBI U BOI[OéMOB)

2.4

®docdop, amnorponubie Moaudukanuu (ocdopa, duznyeckue U XUMUYECKHE CBOMCTBA. OKcCU
dbochopa(V) u docdhopnas kucimora, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA, MOJIyUYEHUE.

Hcnonb3oBanue (pochaTtoB B KaueCTBE MUHEPATIBHBIX yA00pEHUI
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2.5

Oo6mras xapakTepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBIC
CTENICHU OKMUCIEHUA. YTJIEpOJ, aUIOTPOIHbIE MOAU(UKAIMU, PaCHpOCTpaHEHUE B MPHUPOJE,
busnueckue U XuUMHYeckue cpoiicTBa. AncopOuusa. Kpyrosopor yriepona B mpuponae. OKCHIIbI
yriepojia, ux (pu3ndecKkue U XUMHUUECKHE CBOMCTBA, IEHCTBHUE HA )KUBBIE OPraHU3MBbI, TOJIyYCHUE U
npuUMEHEHue. OKOJOrM4yeckue mpoOsiembl, cBs3aHHbIe ¢ okcuaom yraepona(IV); rumotesa
rJI00JIBHOTO TIOTEIUICHUS KIMMara; MapHUKOBBIM 3(d@exT. YroyibHas KUCIOTa U €€ COJH, UX
dbuznyeckre U XUMUYECKUE CBOMCTBA, MOJyuyeHUE W mpuMeHeHue. KadecTBeHHasi peakius Ha
KapOoHaT-uoHbl. Mcnonb3oBaHrne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH U CEJIbCKOM

XO3AHUCTBE

2.6

[lepBoHaUaNbHBIE MOHATHS 00 OPTAHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yriepoa (MeTaH, dTaH,
STUJIEH, AlETWIEH, 3TaHOJ, TJIMIEPUH, YKCYyCHasi KUCI0Ta). IX coCTaB M XMMHUYECKOE CTPOEHUE.
[TonaTtre 0 OMOJOTHMYECKN BaXKHBIX BEIIECTBAX: JKUpaAX, O€IKaX, YIVIEBOJAX — M UX POJU B KU3HU

YCJIOBCKA. MaTepHaanoe CANMHCTBO OPTaHUYCCKUX U HCOPTraHNICCKHX COGI[I/IHCHI/Iﬁ
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2.7

Kpemuuii, ero ¢usnueckue m XMMHYECKHE CBOICTBa, MOJIyueHHE U NpuMeHeHue. CoequHEHMs
KpeMHus B mpupoge. O6mue npexacraBineHuss o6 oxkcune kpeMHusA(IV) m kpemHuUEBOM Kuciore.
CuMKaThl, UX KCIIOJIb30BaHUE B OBITY, MEIMIIMHE, IPOMBIIIICHHOCTH. BaxkHelme cTpouTenbHbie
MaTepuasbl: KepaMuKa, CTeKJO, IIeMeHT, OeToH, kene300eroH. I[IpoGnembr Oe3omacHOro

HCIIOJIb30BaHUS CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCGI[HeBHOﬁ KHN3HHU
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2.8

XVUMUYECKUN SKCIIEPUMEHT: H3y4deHHE OOpa3l0oB HEOPTraHMYECKHX BEIIECTB, CBOWMCTB COJISHOM
KHUCTIOTBI; MPOBECHUE KAueCTBEHHBIX PEaKIUMi Ha XJOPHUA-WOHBI M HAOIIOJECHUE MPHU3HAKOB HUX
OPOTEKAaHUs; OIMbBITHL, OTpa)arolue (QU3NUYECKHME M XUMUYECKHE CBOWCTBA TAJIOTEHOB U UX
COEMHEHMH (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPUANIOB); 03HAKOMJIEHHE C 00pa3liaMy XJIOPUI0B
(ranoreHu10B); 03HAKOMJIEHHE ¢ 00pa3LaMu cepbl U €€ COeIMHEHUSAMHU (BO3MOXKHO HMCIIOJb30BaHHE
BUJICOMAaTEpUANIOB);  HaONIOJIGHWE  mpolecca  O0yrMBaHMS — caxapa INOJX  JeHCTBHEM
KOHIIEHTPUPOBAHHOM CEpHON KHUCIOThI; U3yUYEHHE XUMHUYECKHX CBOMCTB pPa30aBIIEHHON CEpHOI
KHUCJIOTBI, MPOBEJIECHUE KAYECTBEHHON peaklMu Ha cyiab(paT-uOH M HAOIIOACHHE IpHU3HAKa €&
NPOTEKaHUs; O3HAKOMJIEHHME C (PU3MYECKHMMH CBOMCTBaMHU a30Ta, gocopa M HX COETMHEHHM
(BO3MOXXHO HCIIOJIB30BAHHE BUAEOMATEPUAIIOB), OOpa3laMu a30THBIX U (HOCHOPHBIX yHAOOpEHHIT;
NoJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB aMMHAKa; MPOBEAECHUE KaU€CTBEHHBIX
peakiuii Ha HOH aMMOHUA U (pochaT-uOH U U3yUEeHUE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHMCIJIOTBHI C MEIbI0 (BO3MOKHO HCIOJIb30BAHUE BUIIEOMATEPHAIIOB);
U3y4YeHHE MOJeled KPUCTAUIMUECKUX peIIETOK aiMasa, rpaduta, (yiepeHa; o3HaAaKOMIIEHUE C
IPOLECCOM aACOpOLMK PACTBOPEHHBIX BEILIECTB AaKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
IPOTUBOTrasa; IMOJy4YeHHe, coOMpaHHe, PACIIO3HABAHHWE U H3YUYEHHE CBOMCTB YIJIEKHCIIOTO TIa3a;
NPOBEJCHNE KAUECTBEHHBIX peakiuil Ha KapOOHAaT- U CHUJIMKAT-UOHBI U HU3Y4YEHHE NMPU3HAKOB HX
NPOTEKaHUs; O3HAKOMJIEHME C MPOAYKUHMEW CHJIMKATHOM MPOMBILIJIEHHOCTH; PELICHUE

OKCIICPUMCHTAJIbHBIX 3aa4 I10 TCMC «Baxkneliniie HemeTalJIbl U UX COCAMHCHUA»
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MeTauisl 4 Ux COCIUHCHU A

3.1

OOmrasi xapakTepUCTHKAa XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHWM WX TIOJIOKCHHS B
[Tepuoauueckoii cucreme xumuueckux 3yeMeHToB J.M. MeHnneneeBa u crpoeHus atomoB. CTpoeHue
METAJUIOB.  Mertajuinueckass  CBA3b M METAJUIMYECKas  KPUCTAJUIMYECKass  PEmETKa.

DJIEKTPOXUMHUYECKUAN PsAJT HAIIPSIKEHUN METaJUIOB

3.2

du3nvecKue U XUMUYECKHUE CBOMCTBA MeTallIoB. OOIIMe CIOCOOBI MOTyueHus: MeTasuioB. [lousaTue o
KOPPO3WHM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIuThl UX OT Koppo3uu. CiuiaBbl (CTasb, YYyTYH,

JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIINIEHHOCTH

3.3

[Ilemounble MeTaiuibl: MoJiokeHHe B llepumoguueckor cucreMe XUMHUYECKUX 3yeMeHToB JI.U.
MemnpeneeBa; CTpOEHHE UX AaTOMOB; HAX0XJICHUE B TIpUpojic. DU3NYECKHE U XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus W Kanus). OKCHIBl U THAPOKCUIABI HaTpus M Kaius. [IpuMeHeHne meaouHbIx

METAJUIOB U UX COCIUHEHUUN

34

[IlemoyHO3eMENBHBIE METAJUIBI MarHUd WM KaJjblMW: TOJIO)KeHHWE B llepuogmueckoi cucreme
xumu4deckux sneMmeHTtoB .M. MeHneneeBa; CTpO€HHE HMX aTOMOB; HAaXOXICHUE B MPUPOJE.
duszndecKue 1 XUMUYECKUE CBOMCTBA MAarHUs M KabIvs. BaxkHelmme coeMHeHUS Kaabliusl (OKCH/I,

TUAPOKCU]T, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHCHUS
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3.5

AmmomuHuii: nosioxxeHue B Ilepuognueckoid cuctemMe XUMUYECKHX 3ieMeHToB [[.M. MeHnneneena;
CTPOCHHME aToOMa; HAaXOXACHUE B Ipupoje. PU3MUECKHE W XUMHUYECKHE CBOMCTBA aTIOMHUHUAL.

AmoTepHbIe CBOIICTBA OKCHIA U TUAPOKCHIA ATFOMUHUS

3.6

Keneso: monoxeHue B HepHOIII/IIIEECKOﬁ CHUCTCMC XHMHUYCCKHUX OJIICMCHTOB I[I/I MCHI[CJICCBa;
CTPOCHHUC aTOMA, HAXOXKICHHUC B IIPHUPOAC. du3nYecKrue U XUMHUYECKHUE CBOMCTBA KeJIe3a. OKCI/II[I)I,

ruapokcu sl u conu xkenesa(ll) u xeneza(lll), ux cocras, cBolicTBa U MOTyUYEHUE

3.7

XHUMUYECKHI SKCIIEPUMEHT: O3HAKOMJIEHHE C o0pa3llaMH METaJVIOB M CIUIABOB, X (DU3UYSCKUMU
CBOMCTBAMHU; M3y4YCHHE pE3yJbTaTOB KOPPO3WHM METAUIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEN B3aUMOJICUCTBUS OKCUA KAJIbIIUS U HATPUSI C BOJAOU (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAJIOB); UCCIEAOBAHUE CBOMCTB JKECTKOM BOJIBI; MpoOIlEcca TOPEHUS
Keeza B KUCIOpoJie (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHUANIOB); MPU3HAKOB MPOTEKaHUS
KaueCTBEHHBIX PEaKIUM Ha MOHBI (MarHus, Kaablus, aqtoMuHus, nudka, xeneza(ll) u xeneza(lll),
menu(Il); naGmoneHne U onmucaHue MPOIECCOB OKpAIIMBaHUS IJIAMEHU MOHAMH HATpUS, KaJlus U
KaJIbIUsl (BO3MOXKHO HCIMOJIb30BAHUE BHUEOMATEPHUAJIOB); HCCIeq0BaHUEe aM(OTEPHBIX CBOICTB
THAPOKCHIA QTIOMHHHMS W THAPOKCHIA IMHKA, PEIICHHE SKCIEePUMCHTAIBHBIX 3aJad 110 TeMe

«BaxxHelmme MeTajIbl U UX COCITUHEHUS

XUMHA U OKpYy’Karolas cpeaa
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HogBrie MaTCpuajibl 1 TCXHOJIOTHMH. BCHICCTBa H MaTcpuajabl B HOBCCI[HGBHOﬁ ZKHN3HHN 4YCJIOBCKA.

4.1 Xumus 1 310poBke. bezonacHoe ucmoib30BaHUE BEIIECTB M XUMUYECKUX peakmnuii B ObITy. [lepBas
MTOMOILb IPU XUMHAYECKHUX OKOTaX U OTPABICHUSX
OCHOBBI PKOJIOTHYECKON TPAaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHne okpyxatouen cpenbl [1JIK. Ponb

4.2 XUMHUH B PEIICHUU DKOJIOTHYECKUX mpobiem. [IpupogHbie MCTOYHUKH YTIEBOAOPOJOB (Yrodb,
MPUPOIHBIN ra3, HeThb), IPOIYKTHI UX EPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

43 XUMHUYECKUI OSKCIEPUMEHT: H3yueHHE O0O0pa3loB MaTepualoB (CTEKJIO, CIUIABbl METAJIOB,

MOJIMMEPHBIE MaTEPUAIIbI)
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IMPOBEPSIEMBIE HA OI'D 110 XUMWHM TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM TPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
IPOBEPSEMOro OCBOCHHSI OCHOBHO 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 0011Ier0
TPe0OBaHUA oOpasoBanus Ha ocHoBe PI'OC

1 [IpencraBienue:

O MO3HABA€MOCTH SIBIICHUM IIpUupoaAbl, ITIOHUMAHHUC OOBEKTHBHOM 3HAYMMOCTH OCHOB
11 XUMHYECKOM HAaYKH KaK obnactn COBPCMCHHOI'O CCTCCTBO3HAHUA, KOMIIOHCHTA O6IHCI>1
KYJIBbTYPBI U HpaKTHqCCKOﬁ ACATCIBHOCTH YCJIOBCKAa B YCIOBHAX COBPECMCHHOI'O

06HI€CTB3; IIOHUMAaHHUC MCCTAa XUMHHU CPCIAU APYTUX CCTCCTBCHHBIX HAYK

O HAay4YHBIX METOJAX IMO3HAHUS, B TOM YHUCJIEC IKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX
1.2 METOJIaX WCCIIENOBAaHMUS BELIECTB W M3YUYCHUS XUMHUYECKUX PEaKUHWM; YMEHHE

HCIIOJIB30BaTh MOACIIN IJIA 00BACHEHUS CTPOCHHA aTOMOB 1 MOJICKYJI
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0) C(i)ean HpO(i)@CCI/IOHaHBHOﬁ ACATCIIBHOCTHU, CBA3AHHBIX C XUMHEHN U COBPCMCHHBIMHA

TCXHOJIOTHAMH, OCHOBAaHHBIMHU Ha AOCTHIKCHHAX XUMHYECKOM HaYKH, 9TO ITO3BOJIMT

1.3 o0yJaromuMcs paccMaTprBaTh XUMHUIO Kak cpepy cBoei Oymyieit mpodeccruoHanbHON
NESATEILHOCTH M CHIeNIaTh OCO3HAHHBIN BHIOOP XMMHUH KaK TPO(HILHOTO MpeaMeTa IpH
Mepexo/ie Ha YPOBEHb CPETHETO OOIIEro 0Opa3oBaHus

5 Bnanenue cucteMoil XMMHYECKUX 3HAHUN U YMEHUE IPUMEHSITh CUCTEMY XUMHYECKUX

3HaHHﬁ, KOTOpasd BKIIO4YAcCT:
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2.1

BaXHEHIINE XUMUYECKUE TIOHATUS: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTRO,
IIPOCTOE M CJIOXHOE BEIIECTBO, OJHOPOAHASI U HEOJAHOPOJHAsI CMECh, OTHOCUTEIIbHBIC
aTOMHasi M MOJIEKYJISIpHAas Macchl, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, OKCUJ, KUCIOTa, OCHOBAHHE, COJb (CPEMIHss), XUMUYECKas peakiius,
peaKklMy COETUHEHUS, PEAKIIMU PA3TIOKEHUs, PEeaKlud 3aMeIIeHHs], Peakiui OOMeHa,
TEIJIOBOM 3P (EeKT peakiuu, K30- U SHIOTCPMUUECKUE PEAKIIMU, PACTBOP, MacCOBas
JOJISI XUMHYECKOTO dJIEMEHTa B COCIMHEHWHM, MaccoBasi JOJii U MPOLECHTHAas
KOHIICHTpaIMs BEIIECTBA B PACTBOPE, PO aTOMA, dJIEKTPOHHBIN CJI0M aTomMa, aTOMHas
opOuTanb, paguyc aroMma, BAJICHTHOCTb, CTENEHb OKHUCIEHUS, XUMHYECKas CBS3b,
AIIEKTPOOTPUIIATENILHOCTD, MOJISIPHAST ¥ HETIOJISIPHAS] KOBAJICHTHASI CBSI3b, HOHHAS CBSI3b,
MeTaJuInuecKasi CBsI3b, KpUCTAIMYECKAsl peli€éTka (aToMHasi, HOHHAsI, METAJLTHYECKas,
MOJIEKYJISIpHAs ), HOH, KATUOH, aHUOH, SJIEKTPOJIUT U HEIJICKTPOJIHT, HIEKTPOIUTHIECKAS
JTUCCOLIMAIINS, PEaKIIM HOHHOTO 0OMEHA, OKUCIIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUH,
OKHUCJIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AIEKTPOIIU3, XUMUUECKOE
paBHOBECHE, O0OpaTUMbIE M HEOOpATUMBIE PEAKIIUH, CKOPOCTh XMMHUYECKOW pPEaKIIu,

karanm3arop, [IJ1K, koppo3ust MmeTamioB, CIUIaBbI

2.2

OCHOBOITIOJIAraromue 3aKOHbI XUMHHU: 3aKOH COXPAaHCHUS MACCHI, HepI/IO)II/IIICCKI/Iﬁ 3aKOH

JI.1. MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo
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2.3

TCOpHUHN XHMMHH: ATOMHO-MOJICKYJIApHAA TCOpHUA, TCOpUA 3HCKTp0JII/ITH‘{€CKOﬁ

IUCCOLIMAIIAN

Brnaagenne ocHOBaMM XMMHAYECKOW TPAMOTHOCTH, BKIIOYAIOIICH:

3.1

YMEHHUE MPaBUIILHO MCIOJIb30BaTh U3YUYEHHBIE BEIIECTBA U MaTepHaibl (B TOM YHUCIE
MUHEpalbHbIE YJIOOPEHUs, METAUIbl U CIUIABBI, MPOAYKTHl NEPEPaOOTKU MPUPOIHBIX
MCTOYHHUKOB YIJIEBOJOPOAOB (YIisi, MPUPOJHOTO rasza, He()TH) B OBITY, CEIBCKOM
XO03sIICTBE, HA MPOU3BOJCTBE U OHUMaHUE 3HAYEHUSI KUPOB, OCIKOB, YIIEBOJOB IS
OpraHu3Ma 4YeJIOBEKa; YMEHHE IPOrHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHYECKHX

MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U OKPYIKAIOLIYIO PUPOJAHYIO CPEAY

3.2

YMCHUC MHTCTPUPOBATb XUMHUYCCKUC 3HAHUS CO BHAHUAMU APYTHUX y‘-IG6HBIX IpcaMCcTOB

3.3

HaIu4Yue OIIbITa pa6OTI::I C pa3iiM4YHbIMHU HWCTOYHUKAMH I/IH(bOpMaHI/II/I 10 XHUMHH

(HayyHass U HAy4YHO-TIOMYJISIpHAs JIUTEepaTypa, CJIOBapu, CIPABOYHUKH, WHTEPHET-

pecypchl)

34

YMCHHC 0OBEKTHUBHO OLICHUBATH I/IH(l)OpMaI_II/IIO 0 BCIICCTBAX, MX IPCBpPAICHUAX U
IMPAKTHYCCKOM IIPUMCHCHHNHN KW YMCHHUC HCIIOJIb30BATH ee IJIA PpCHICHUA yqe6H0-

IIO3HAaBAaTCIIbHBIX 3a1a4

80




BJ'IaI[eHI/IC OCHOBaMHM IOHSITHHHOI'O araapara 1 CUMBOJIMYCCKOI'O S3bIKa XUMHUHW JJIA

4 COCTaBJICHHsI (POPMYJT HEOPTAaHUUYECKHUX BEIIECTB, YPABHCHUN XUMHUYCCKHX PEaKIIUA;
ocHoBaMH xuMuueckoid HomeHkaaTypbl (IUPAC u TpuBuanbHON)
YMeHue oOBSCHSATH CBSI3b IOJIOKEHHS djeMeHTa B llepumoaudeckoit cucreme c
5 YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsii sApa, oOOINee YHCIO DJIGKTPOHOB), pacIpeleieHUEM BJIEKTPOHOB IO
HYHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KAJIMS U KaJIbIIUS
[IpencraBiieHre 0 MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB
6 (pamuyc aTtoma, BJIEKTPOOTPHUIATEIIBHOCTH), MPOCTHIX W CJOXKHBIX BEIHIECTB OT
MOJIOKEHUS 2JIeMEeHTOB B [lepmonnueckoi cucteMe (B MasbIX MEPUOAAX U TIABHBIX
MOATPYIIAX) U JIEKTPOHHOTO CTPOCHHS aTOMa
7 YMenue kinaccuuimpoBath:
7.1 XUMHYECKHUE DIIEMEHTBI
7.2 HEOpPraHUYECKUE BEIlIECTBA
7.3 XUMHAYECKUE PEAKIINI
8 YMeHue onpeaensiTh:
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8.1

BaJICHTHOCTD U CTCIICHb OKUCJIICHHUA XUMHUYCCKHUX 3JICMCHTOB, 3apsAa MOHA

8.2 BHJI XUMHUYECKOM CBSI3U U TUIl KPUCTAIUIMYECKON CTPYKTYPBI B COCTUHEHUAX
8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOpPAX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (GU3NUECKUE U XUMUUECKUE CBOMCTBRA!
91 MPOCTBIX BEIIECTB (KUCIOPO, O30H, BOJOPOI, TpaduT, aiMas, KpeMHHU, a30T, pocdop,
cepa, XJI0p, HaTpuid, KaJuii, MarHui, KaJIblNi, AJIIOMUHUI, JKeJIe30)
CJIOHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BO/Ia, aMMHUAK, XJIOPOBOIOPO/I,
CEpOBOJIOPOJI, OKCUIBI U TUApoKcHuabl MetamuioB [-IIA rpynm, amtomunus, meau (1I),
9.2 nuHka, sxenesa (II u III), okcuast yrnepona (II u 1V), kpemuus (IV), azora u dhocdopa
(I u V), ceppr (IV u VI), cepnucras, cepnas, a3zoTucTas, azoTHas, (ocdopHasd,
yToJbHasi, KpEMHHUEBASI KUCIOTA U UX COJIM)
IIPOTHO3MPOBATh U XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
9.3 U CTPOEHHUS, NMPUMEHEHHE BEIECTB B 3aBUCUMOCTH OT UX CBOWMCTB, BO3MOKHOCTb
MPOTEKAHUS XUMUYECKHUX MPEBPAILCHUN B Pa3IUYHBIX YCIOBUAX
10 YMeHue coCTaBIATh MOJICKYJISIPHBIE Y MOHHBIE YPABHEHUSI PEAKIIU, B TOM YHUCIIE:
10.1 peakIuii HOHHOTO 0OMeHa
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10.2

OKHUCIIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

WUTIOCTPUPYIOIIUX ~ XUMUYECKHE  CBOMCTBA  M3YYEHHBIX  KjaccoB  (TpyIi)

102 HEOPTaHUYECKUX BEIIECTB
10.4 MOATBEPKAAOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHune BBIYUCIIATH (IPOBOJIUTH PACUETHI):
11 OTHOCHUTEJIBHYI0 MOJIEKYJIIPHYI0 W MOJSIDHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
' XUMHUYECKOT0 3JIEMEHTA B COEIUHEHHUH
11.2 MAacCCOBYIO JOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUUYECKUX PEAKIUM U HAXOAUTh KOJIMYECTBO BEIIECTBA, 00BEM U
' Maccy peareHTOB WJIU TPOJTYKTOB PEaKIIUU
12 Biianenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAaHMs (HAOIIOJeHUE, U3MEPEHHUE, SKCIIEPUMEHT,
12.1 MOJICIMPOBAHUE) TIPU M3YyUYCHUM BEUIECTB M XUMUYECKUX SBJICHUH; yMEHUE
chopMyIUPOBATH MPOOJIEMY U MPEJIOKUT TyTH €€ PEIIeHUs
129 O0e3omacHO pabOThl € XHWMHUYECKHMMH BEIIECTBAMHM, XHWMUYECKOW TOCYJA0H U

71a060paTOPHBIM 000PYAOBAaHHUEM
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I[IpaBHUJIaMHU 0e301acHoro 06paHleHH}I C BCUICCTBAMHU, UCII0JIb3YCMBIMU B HOBCC,HHeBHOﬁ

JKU3HHU, IIpaBHJIaMH IIOBCIACHHA B MLCIIIX C6Cp€}KGHI/IH 300pOBbA H Oprxca}omeﬁ

12.3 MPUPOJIHOM CPE/ibl; MOHUMAHUE Bpeia (OMaCHOCTH ) BO3ACHCTBUS HA dKUBbIE OPTaHU3MBbI
OTNpeneNnEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS W TMPEAOTBPALICHUS UX BPEAHOTO
BO3JICUCTBUSA

1l Hanmvuue npakTUYeCKUX HAaBBIKOB IUIAHUPOBAHUS W OCYUIECTBICHHUS CIEAYIOLIUX

XUMHUYECKUX 3KCIIEPUMEHTOB:
U3y4YEHUE U ONUCaHue (PU3MUECKUX CBOMCTB BEILECTB; 03HAKOMIIEHHE C (PU3UUYECKUMU

13.1 U XUMHUYECKUMHU SIBJICHUSMU; OIBIThL, WIUIIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
XUMUYECKUX peaKui

13.2 U3Yy4YEHHUE CIIOCOOOB pa3/ieNieHus: cMecei
MOJIyYeHHE KUCIOPOIa U U3YUEHHUE €r0 CBOMCTB; MOJyYEHHE BOJIOPOA U U3yUEHUE €r0

13.3 CBOMCTB; ITOJYYEHHE YTIEKUCIIOrO ra3a U U3YUYEHHUE €T0 CBOMCTB; MOJyYEHUE aMMUaKa
Y U3YYEHHE €TO CBOWCTB

13.4 IIPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHON MACCOBOM JI0JIEW PACTBOPEHHOIO BENIECTBA
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13.5

NpUMEHEHUE WHANKATOpOB (JlakMyca, METWIOpaHwxka U (deHon(TanenHa) s

OIIPCACICHUA XapaKTCpa CPCAbl B paCTBOPAX KHUCJIOT U menoqeﬁ

13.6

HCCICAOBAHUC M OIIMCAaHUC CBOICTB HCOPIraHMYCCKUX BCHICCTB PA3/IMYHBLIX KIIACCOB;
HN3YUCHHC B33HMOI[CIZCTBH$I KHCJIOT ¢ MCTaJUIaMH, OKCUAAMHU METAJIJIOB, PAaCTBOPHUMBIMH U
HEPACTBOPUMBIMU OCHOBAHUSIMH, COJEIMH; IIOJYYCHHC HEPACTBOPHMBIX OCHOBaHHﬁ;
BBITCCHCHHUC OAHOI'O MCTAJllIa APYIUM M3 paCTBOpa COJIU; UCCICIOBAHNC aM(l)OTepHBIX

CBOMCTB THAPOKCUIOB AJIFOMHUHHA U TMHKA

13.7

PCIICHUC DKCIICPUMCHTAJIbHBIX 3a14a4 I10 TCMaM: «OCHOBHBIC KJIACCHI HCOPTraHUYCCKHUX
COGﬂHHGHHﬁ)); «BJ'IGKTpOJ'II/ITI/IIIGCKaSI JUCCOoOIrays), «BaxHnelnine HEMeTalIbl U UX

COCIUHCHU, «BaxxHelniie MeTalibl U UX COCIUHCHUI

13.8

XUMUYECKHUE DKCIEPUMEHTHI, WUTIOCTPUPYIOIINE TMPU3HAKA TPOTEKAHUS PEaAKIIHi
MOHHOTO 0OMEHA; Ka4YeCTBEHHBIE PEaKINU Ha MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
WOHBIL: XJIOpUI-, OpoMuUa-, HOAUA-, CyibdaT-, pocdar-, KapOOHAT-, CUIHKAT-aHUOHBI,
THIPOKCUI-MOHBI, KATUOHBI aMMOHUS, MarHusi, KajbIUs, aIFOMUHUS, Kene3a (2+) u

xkenesa (3+), meau (2+), IMHKA

14

YwMenue:

14.1

MPEICTABIIATH PE3YyJIbTATHI SKCIIEPUMEHTA B (DOpME BHIBOJIOB, JOKA3aTEILCTB, IPaduKOB

n Ta6J'II/II_[ " BBIABJIATH SMIIMPHUYCCKHUEC 3aKOHOMCPHOCTH
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14.2

YCTaHABJIMBATh CBA3U MEXJY pEajJbHO HAOIIOJAEMbIMU XUMHUYECKHUMH SBICHHUSIMU U
IpoIeccaMy, TPOUCXOIAUIMMH B MaKpO- M MHKPOMHUDPE, OOBACHATH MPHUUYUHBI

MHOT000pa3us BEUIECTB
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INEPEYEHDb 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJIEePKAHUS

1 HCpBOHaIIaJIBHLIG XUMHWYCCKHUC ITOHATHA

1.1 Yucteie BemecTBa U cmecu. CrocoObI pa3aesieHus CMecei

12 ATOMBI U MOJICKYJIbI. Xumuueckue 3Jj1eMeHThl. CHMBOIBI XUMHYECKHX
QJICMCHTOB. HpOCTI)IG N CJIOXXHBIC BCIICCTBA.

13 Xumudeckas dopmysa. BaleHTHOCT, aTOMOB XMMHUYECKHX 3JIEMECHTOB.
CrerneHp OKUCIJICHUS

3aKOH NOCTOSHCTBA COCTaBa BemecTB. OTHOCHUTENbHAs aTOMHAs Macca.
1.4 OTHOcUTENBHAS MOJIEKYJIIpHAs Macca. MaccoBas JI0Js XUMHYECKOIO

QJICMCHTA B COCAUHCHHNUN

15 KonuuectBo BemectBa. Mok, MonsipHas macca. Mossipablid 00bEM Ta3oB.
B3anMocBsi3b KOJIMUECTBa, MACCHI U UUCIIA CTPYKTYPHBIX €UHUIL BEIIIECTBA

1.6 duznyeckue MW XUMHUUYECKHME SBJICHHS. XHMHUYECKas pCakiusd Hu e

MpU3HAKU. 3AKOH COXPAaHEHUs MacChl BEIIECTB. XUMUYECKHE YPABHEHUS

Ilepuonnueckuit 3akoH U llepuomuueckass cucreMa XHUMHUYECKHX

sanemenToB /.. MenneneeBa. CTpoeHue aToMOB

[lepnognuecknii 3akoH. [lepuoanueckas cucrema XUMUYECKUX AJIEMEHTOB
2.1 JA.N. Menneneesa. [lepuons! u rpynnsl. @U3HUECKU CMBICI TTOPSIAKOBOTO

HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA

Crpoenne aromoB. CocTaB aToMHBIX snuep. M30Tombl. DIJIEKTPOHBI.
2.2 CtpoeHue »dJEKTPOHHBIX O00JIOYEeK aTOMOB MEpPBBIX 20 XUMHYECKUX

anemeHTOB [lepuoanueckon cucremsel [I.1. Menneneena

3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMUUYECKUX AJIEMEHTOB IEPBBIX
TpEX TIePUO/IOB, KaJus, KaJIbIUs (panuyca aTOMOB,
2.3 AJIEKTPOOTPUILIATEILHOCTH, METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB)
M HUX COCIMHEHWM B COOTBETCTBHU C TIIOJIOKCHHEM OJJIEMEHTOB B

HCpPIOI[PI‘l@CKOﬁ CUCTEME U CTPOCHHUEM NX aTOMOB

3 Crtpoenue BeniecTna




3.1

Xumuueckass cBaA3b. KoBaneHTHas (HOJIsIpHAsT W HEMOJISIPHAsA) CBSI3b.
DONEeKTPOOTPULATENBHOCTh XHUMHYECKUX 3JeMEHTOB. VoOHHas CBA3b.

MeTtamyeckast CBA3b

3.2

Tursl KPpUCTATIINICCKHUX pCHIéTOK (aTOMHaSI, HOHHAa, MCTaJ'IJ'II/I‘leCKaH),
3aBUCUMOCTb CBOMCTB BCIICCTBA OT THIIA KpHCT&JIJIH‘I@CKOfI pGHIéTKI/I 151

BHJIa XUMHYECKOU CBI3U

Baxneiime MNpCaACTAaBUTCIIN HCOPTAHNYCCKHUX BCIUICCTB. Hemetannel n nx

COCIUHCHMUS. MerTaisl 4 ux COCIUMHCHU

4.1

Krnaccudukaiys 1 HOMEHKJIaTypa HEOPTaHUISCKUX COCTMHEHUI: OKCHIIOB
(conmeoOpasyromye:  OCHOBHBIE,  KHCJIOTHbIE,  aMOTEepHbIE) H
HecoJieo0pa3yoIIre; OCHOBaHUH (IIETOYN i HEPACTBOPUMBIC OCHOBAHWS);
KHUCTIOT (KHCIIOPOJCOACpKAIINe W OECKUCIOPOJHBIE, OJHOOCHOBHBIC H

MHOTOOCHOBHBIE); COJIEH (CPETHHUX U KUCIIBIX)

4.2

OU3NYECKNEe U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB:

BOJIOPOJ1a, XJIOpa, KUCIIOPOJIa, CePhl, a30Ta, (hocdopa, yriiepoaa, KpeMHHUS

4.3

OuU3NYECKNe MW XHUMHUYECKHE CBOMCTBA NPOCTHIX BEIIECTB-METAIIOB:
JUTHS, HATpUsS, KaJWs, MarHusg W KaJblUs, AaJIlOMUHHS, IKEIe3a.

DJIEKTPOXUMHUYECKUAN PSAJT HAIIPSIKEHUM METAJUIOB

4.4

DOU3NYECKUE W XHUMHUYECKHUE CBOMCTBA BOJOPOIHBIX COEIUHEHHMN

HEMETaJIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPOJIA, AMMHUAKA

4.5

du3nueckue U XMMUYECKHE CBOMCTBA OKCHUIIOB HemeTauioB: cepbl (IV,
VI), azora(ll, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuaus(IV).

HonyquHe OKCHIOB HCMCTAJJIIOB

4.6

Xumunueckue cBoiictBa okcu1oB: MetaiioB IA—IITA rpynm, uunka, meau(Il)

u xene3a(ll, III). [TonyueHrue okCUAOB METAIIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBAaHMM W aM(pOTEPHBIX TUIPOKCUIIOB (HA
npuMepe THUIAPOKCHUIOB aIOMUHUS, >Keje3a, IuMHKa). Ilomyuyenue

OCHOBAaHMM U aMPOTEPHBIX TUAPOKCUIOB




4.8

OOmue  XMMHUYECKHE  CBOMCTBA  KHUCIOT: XJIOPOBOAOPOAHOM,
CEpOBOJIOPOTHON,  CEPHUCTOH,  CepHOM,  a30THOW,  ¢ochOpHOH,
KPEMHHUEBOU, YTOJIBHOM. Oco0sie XUMHUYECKUE CBOMCTBA

KOHILICHTPUPOBAHHOMN CEPHOU M a30THOU KUCIIOT. [losryyenne kucnor

4.9

OO01ue xuMuYeckue cBorcTBa cpenuux coneit. [lomyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/IC, paciio3HaBaHUC BOAOpPOa4, KHUCIIOPOda, aAMMHUAKA,

YIIICKHUCIIOTO Ira3a B J'Ia60paT0pI/II/I

4.11

[TomyyeHne ammuaka, CEpHOM M A30THOW KHUCJIOT B IMPOMBIILICHHOCTH.

OO6mume crmocoObl OTyYeHHS] METALIIOB

4.12

['eneTndyeckas CBS3b MCKIY KlIaCCaMHU HCOPIraHUYICCKUX COCIIHHGHI/II;’I

XUMHUYECKHUE PEaKIUU

5.1

Knaccudukanusa XUMHUYECKUX PEaKIM MO pa3IMYHbIM IPU3HAKAM: IO
YUCIy W COCTaBY YYACTBYIOUIMX B PEAKIMH BEMIECTB, IO TEIJIOBOMY

3(1)(1)GKTy, 110 U3MEHEHUIO CTCIICHEH OKUCIICHUS XUMHUUYECKHUX JIEMEHTOB

5.2

TennoBoi 3p(HeKT XUMUYECKON peaKIMi, TEPMOXUMUYECKHE YPABHEHHUS.

DK30- U SHAOTEPMHUYECKHUE PEAKINH. TEPMOXUMUYECKUE YPABHEHUS

53

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKIm. Oxucnurenu 141
BOCCTAHOBHUTCIJIH. Hpoueccm OKHUCJICHUA u BOCCTAHOBJICHUSI.

DNEeKTPOHHBIN 0anaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON Peakuu

5.4

Teopust  BAEKTPONUTHYECKOM  aucconuanuv. KaTHOHBI, aHWOHBL.
DIEKTPOIUTHI W HEIICKTPOIuThl. CHIbHBIE W Cla0bIe AJIEKTPOJIHTEHI.

CrerneHb QUCCOIMALIN

5.5

Peakium HMOHHOTO OOMEHa. YCIOBUS NPOTEKAHHUS PEaKLHMd HMOHHOTrO

oOMeHa, TIOJIHBIE ¥ COKPAIEHHBIC HOHHBIC YPABHCHUS PEAKIIHA

XUMHS U OKpYyXKarolas cpeaa

6.1

BemecTtBa 1 MaTepuaibl B MOBCEAHEBHOW KHU3HU 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUUECKUX PEAKINK B 1ab0paTOpuu U OBITY.

HepBaﬂ nmoMomb IIpru XUMHYCCKHUX O0KOTraX U OTPAaBJICHHUAX




6.2

XUMHYECKOE 3arpsi3HCHHE OKPYKAIOIIeH cpeapl (KUCIOTHBIC OXKIH,
3arpsi3HEHHE TIOYBHI, BO3/TyXa H BOJIOEMOB), CIOCOOBI €T0 MTPETOTBPAICHUS
[IpenenvHas nonyctumas konueHtpamus Bemects (I1JIK). Poas xumuu B
PEIICHUH 3KOJIOTHYECKUX MpoOJeM. YCHIeHHe MapHUKoBoro 3ddexra,

pa3pyIIeHne 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a30Ta, hocdopa, yriiepoaa, KpeMHUS U KX COSTUHEHUI
B OBITYy, MEIWIIMHE, TPOMBINUICHHOCTH M CEJIhCKOM XO3SIMCTBE.
[IpumMeHeHre METaJIJIOB U CIUIABOB (CTallb, YyTYH, TIOPATIOMUHUMA, OpOH3a)
B OBITY M MPOMBINIICHHOCTH WX coenuHeHui. [loHsTHE O KOppO3um

METAaJIJIOB, OCHOBHBIC CITOCOOBI 3allUThI UX OT KOPPO3HUU

6.4

[IpupoHbIe ICTOYHUKH YTIEBOAOPOIOB (Yrojb, IPUPOIHBINA ra3, HE(PTH),

MPOAYKTHI UX TIepepaboTku (OEH3UH), UX POJIb B OBITY U TPOMBIIIJIECHHOCTH

6.5

HepBOHa‘-IaJIBHI)IG TTOHATHS 00 OpPraHHYCCKUX BCHICCTBAX KAK O COCANHCHUAX
yriacpoaa (MeTaH, 9TaH, 3THUJICH, AllCTUJICH, 3TAHOJI, I'IMLOCPHUH, YKCYCHAad
KI/ICHOTa). IToHsiTHE O OMOJIOTHYECKH Ba)KHBIX BCIICCTBAX: KUPAX, 6GJIKaX,

YIIICBOAAX — M UX POJIM B JKU3HHU YCJIOBCKA

Pacuérnr:

7.1

1o opMyJIaM XUMHUYECKUX COSIUHCHUM

7.2

Macchl (MAcCOBO#T) J0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHWYCCKHUM YPaBHCHUAM




OueHoyHbIe MaTePHUAJIbI (IeMOHCTPANMOHHBIC BAPUAHTHI).

Cneundpuxanusa KUM no xummun
JJI51 MPOBe/IeHUsI BXOJAHOH KOHTPOJIbHOM padoThl, 8 Ki1ace

1. Haznauenue KMM — KOHTpOJIb YPOBHS MOATOTOBKHY yYaIIMXCs 10 XMMHUU 3a Kypc 7 Kjacca.
2. Bpems npoBeaenusi — 40 munyT (1 ypok).

3. O0masi XxapaKkTepuCcTHKA cofep:kaHus U cTpykrtypbl KUM:

Pabora cocrout U3 ogHoM yactu, coaeprkaiien 9 3aganuii.

C nomotpio 331aHUi, HAIPABICHHBIX HA MPOBEPKY 0a30BOr0 ypOBHS MOATOTOBKH IO XMMHH, IIPOBEPSETCS
3HAaHWE U TIOHUMAHHUE BAXHBIX AJIIEMEHTOB COJIepKaHus (MMOHSATHM, UX CBONCTB, IPUEMOB pEIICHUS 3aJaHui U 1p.),
BJIQJICHUE OCHOBHBIMHU QJIFOPUTMAMH, yMEHUE NPUMECHHUTH 3HAHUS NpPU PEIICHUH XUMUYecKuX 3anad. [lpu
BBITIOJIHEHUH ITHX 33JJaHUM ydalluecs TakKe JIOJDKHBI MPOJAEMOHCTPUPOBATH OMPEACIECHHYI0 CHCTEMHOCTh 3HAHUM
U IIHUPOTY MPEACTaBICHUM.

[IpoBepke MOUIEKUT MaTepHall OCHOBHBIX XUMHUYECKHX OJIOKOB, HAa KOTOpBIE pacCHpeesieH0 COAep KaHUe
IIKOJIBHOTO XAMUH: «Baxueimme

((HepBOHaanBHLIe XUMHNYCCKHUEC

Kypca

HEOpraHWYEeCKUX BelecTB», «llepuonnueckuii 3akoH u Ilepuonnueckas cucrtema XUMHUYECKHX 3J1eMeHTOB J[.M.

IIOHATHA», npeaACTaBUTCIIN

MeHL[eneeBa», ((CTpOGHI/Ie aToMa XHUMHUYCCKOI'o JJICMCHTA», «Tunel XUMHYECKHUX CBH3€ﬁ)), «OKHUCIINTEIIHHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUI).

Ne IIpoBepsiemble 3JIeMeHTbI COIePKAHUSA YpoBeHnb Tun 3aganus
3aJaHuA CJ0KHOCT
"
1 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS bazosriit JlaTb onpenenexue
2 CtpoeHue aToMa XUMHYECKOTO 2JIEMEHTa bazoBsrit BcraButh
MPONYIIEHHOE CIIOBO
3 Baxneimue npeactaBUTenM HEOpraHW4eckux | ba3oBbli Br16op oTBeTa
BEIIECTB
4 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS bazosriin Br16op oTBeta
5 IlepBoHaYaIbHBIE XUMUYECKHE MTOHSATHS ba3zoBsrit Br16op oTBeta
6 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS IToBrimenn | CooTHeceHHEe MOHATHH
BIN
7 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS bazosriit Br16op oTBeta
8 Baxwnerimue npencraButenu Heoprannyeckux | [loseimienH | OnucaHue NOHATHS 1O
BIN cxeMe
BEIIECTB
9 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS Bricokuit Br16op u nosicHeHue
TEpMHHA




4. Kputepuu oueHuBaHusi — MakcuMaabHOE KOJIMUECTBO OaiioB B pabote — 13.
Kaxnp1ii Bepublii otBetT 1-5, u 7 3ananus oneHuBaercs B 1 6ans. 3a HEBEpHBINA OTBET MIIM OTCYTCTBHE OTBETA
BeIcTaBisieTcs: 0 6ayoB. 6 u 8 3amanue onieHUBaeTcs B 2 Oama. 9 3amanue oneHuBaeTcs B 3 6amna. Pekomenayemast

[IKaJia I€peBoaa 0ajI0B B OIICHKY:

Banabl 0-2 3-5 6-9 10-13
Onenka 2 3 4 5

Koaunduxkarop KUM no xumuu
JUTSL IPOBEJICHUST BXOTHOM KOHTPOJIBHON paboThI, § Ki1ace

Paznen 1. Kogudukarop. DjeMeHTHI coep:KaHUA

Ne TI/TT KOJ DJIeMeHTBI Co/lepkaHus, npoBepsiemMble 3aganuamu KUM

1 BemmecrBo
1.1 Yucrtele BeliecTBa U cMecu. CTpoeHue BEIIECTBA.
1.2 Crpoenue BeniectBa. HomeHknatypa HEOpraHmuecKux COeAMHEHNH.
2.1 OU3NYECKUE U XUMUYECKUE SIBICHUS.
2.2 [Ipu3Haku MPOTEKAHUS XUMUUECKON pEaKIIuu.
3.1 [ToHsiTHE O MOJISIPHOI MIICCE BEIIECTBA.
32 Kiaccor coenunennii. Monsipaast macca.

4 IHepuoauveckuii 3aK0H
4.1 Crpoenune atoma. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK AaTOMOB MEPBBIX

20 snemenToB [lepuonnyeckoii cucremsl .M. Menneneena

4.2 [lepunonnueckuii 3akoH u [lepuonnueckas cuctema XMMHYECKUX
anemenToB JI.11. Menaeneena

4.2.1 I'pynmsr u nepuosl [epuoguueckoit cucteMbl. PU3NYECKUI CMBICH
MOPSAAKOBOTO HOMEpPa XMMHUUYECKOTO JIEMEHTA

422 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB JIEMEHTOB M UX COCAMHEHUN B
CBSI3U C ToJiokeHueM B [leprnoanueckoi cucreMe XuMHUYECKUX
anemenToB JI.1. Menaeneena

4.3 CrtpoeHnue BemecTB. XMMHUUYECKasi CBSI3b: KOBAJIEHTHAs (MOJISIpHAs U
HEMOJISIpHasl), MOHHAs, METAJUTHYECKasl.

5 MeToabl NO3HAHUS BelIECTB H XUMHYECKHX SIBJEHHUH.
3KCHepI/IMeHTaJIbHLIe OCHOBbI XMMHM.
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5.1 Pacuér maccoBoii 1omu BemecTBa (XMMHYECKOTO 3JIEMEHTA) B CMECH.
5.2 Brruncnenune nomau.

Ob6aacTb NMPUMEHECHUS BEIIECTB. A.]'IOTpOl'[I/Iﬂ. Buabl XuMu4yecKkon
CBHA3MH.

Bbe3onacHocTh B 1a0oparopun. Xumus B 0bITy. OKpy:Kaomas
cpena.

Pa3nea 2. Konpuduxarop. TpedGoBanus K ypoOBHIO NOATOTOBKH.

KO/JI, YMeHusi 1 BUIBI AeSITeJIbHOCTH, IPOBEPsieMble
sapannamu KUM

1 3HATL/IIOHUMATD:

1.1 XUMHUYCCKYHO CUMBOJIUKY: 3HAKHU XUMHUYCCKUX
3JICMCHTOB, (1)OpMy.]'IBI XUMHUYCCKUX BCHICCTB, YPABHCHUS
XUMHNYCCKHUX peaKHHﬁ;

1.2. Ba)KHEHIIINE XUMUYCCKUE TTOHATHUS: BCIICCTBO,
XUMHUYECKUI QJIEMCHT, aTOM, MOJICKYJId, OTHOCUTCJIIbHBIC
aTOMHAasg U MOJICKYJISIpHAA MAaCChbl, XUMHUYCCKAs CBA3b.

2. YMmers Ha3bIBATH
2.1.1 XUMHUYECKHUE DJIICMCHTBI;
2.2 YMeTb 00bSICHATH
2.2.1 (u3nYecKkuil CMBICII aTOMHOTO (TIOPSAIKOBOI0) HOMEpa

XAMUYECKOI0 JIEMEHTa, HOMEPOB I'PYIIIIBI U [IEPUOJA B
[Iepnonnueckoii cucreme [[.1. MenaeneeBa, K KOTOpbIM
3JIEMEHT IPUHAJJICKUT;

24 Ymers onpeaensith
24.1 COCTaB BEILECTB 10 UX (popMyIam;
2.5 CocraBifTh:
2.5.1. CXEMBI CTPOECHUS aTOMOB ITepBbIX 20 3JIEMEHTOB

[Tepuonnueckoint cucremsl /.. Menneneesa;



CraproBas KOHTpPOJIbHAs paboTa Mo XuMuM § KJacc (IeMOHCTPAIMOHHBIA BapUaHT).

Bapuanr 1
1. Matb onpenenenue tepMuHy «PrU3nuecKue IBICHUS.
2. BcTaBbTe MpOMyIIEHHOE CIOBO — TEPMHUH: ... —HayKa O BEUIECTBAX U UX NPEBPAIICHUSIX.
3.Kakoiira3 BXOAUT B cOCTaB Bo3ayxa?
a. asort 6. Kucnopoga B. YI/IEKMC/bIN ra3 r. sogopoa

4. VI3 nepeuHs BEIOCpUTE meno
a. MegHaa MOHeTa 6. Kupnuuy B. KeJ1e3Hbll rBo3ab r. Tabnetka acnupmHa

5. [IpuBectu mpumMep BelIECTBA, PACTBOPUMOTO B BOJIE.
a. necok 6. ruHa B. CO/b r. MeHble CTPYKKM

6. CooTHecUTe MPEII0KEHHBIE TPUMEPDI C MOHATUAMU: 1) Teo Uiu 2) BEeHecTBO (OTBET 3aMKCaTh
MOCJIeIOBATEILHOCTRIO 1T (DD).

npumepbi: MOHAMUA: A b [B [T [O |E
a. KpUCTAUT ~ T. MeIIb 1) reno

0. BOpEI 1. MOHETa 2) BEIIEeCTBO

B. e. caxap

POBOJIOKA

7. W3 nepedHs npuiaraTesIbHbIX BEIOEPUTE TE, KOTOPHIE MOXKHO HCITOJIB30BATh IS XapaKTePUCTHKH
npedzpo308020 Heba:

a. XenesHblii 6. MarHUTHbIN B. CBUHLLOBbIM r. TAXKENbIN 4. cepebpucro - 6enbii

8. OnuuuTe CBONCTBA IIOBAPEHHOW COJIN, IPUIAEPKUBASCH CIEAYIOIIErO IJIaHa: arperaTHoe
COCTOsIHME (IPUHOPMANIbHBIX YCIOBHUSX ), LIBET, 3al1aX, PACTBOPUMOCTH B BO/JIE.

9. Ilpuxnrouenus oHoro xumuka FOxa.

CeroaHa mbl paccKarkem Bam MNpo HOHOIo HeyAau/IMBOro UCCaefoBaTens,
KOTOpPOro 30ByT KOX (OT c/1oB "toHbIM XMMHKK"). ECc/iv Bbl B 3ameyaTesibHOW CKaske
Hukonas HocoBsa "MpuKkatoueHns HesHaku u ero gpyseit” 6bln KOPOTbILLIKA, KOTOPbIN
Ntobun BCE cMeLInBaTb U CMOTPETb, YTO NONYYUTCA, TO €r0, BEPOATHO, 3BaNM Obl UMEHHO
Tak. MpaBaa, XMMUIO OH 3HAN NOKa He OYEHb XOPOLLO, HO 3aTO OY€eHb /1obuN

XUMUYECKHNeE onblTbl.

OpHaxkabl HOx gonosgHa 3acuaencs B nabopatopuuy u 3axoTen ecTb. MNpuas Ha KyxHto, OH
BCKMMATUA BOAY, 3aBapwn Yaii, Aobasun caxapa. U Tyt FOx npusagymancs, okasbiBaeTcs
Ha KyXHE MOXHO YBMAETb Pa3/INyHble ABAEHUS,

npoucxogsawme c BewecTBamu. KOX CxBaTWU/A KapaHZaw M COCTAaBWUA CMMCOK XMMUYECKUX SIBIEHWUN, KOTOPblE MOMKHO
HaboAaTh Ha KyxHe. Momorute KOXy pasobpaTbca, KakmMe NPOLECcChbl XMMUYECKUE, a Kakne Gpusmyeckue 1 noyemy?

a. PrKaBNEHME KeNe3HOoM NPOBOJIOKY;
6. ucnapeHue 6eH3nHa;
B. KMMeHne Boapbl;

r. ropeHue yras;



4. BblAeNneHune rasa npu ,D,OﬁaBJ'IeHMVI YKCyCa K coge.



OTtBeThI
CrapToBast KOHTpOJIbHAs paboTa Mo XuMuu 8 Kiacc (JeMOHCTPAIIMOHHBIN BapHAHT).
Bapuant 1
Du3nYecKue SIBICHUS - 3TO TPOIIECCHI, B X0J1e KOTOPBIX HOBHIC BelIecTBa He 0Opasyrores (10)
Xumus (106)
a,0, T (10)
6 (10)
B (10)
111212 (26)
B,I' (20)
TBepaoe, Oenoe, 6e3 3amaxa, XopoIno pacTBOpUMoeE B Bojie (40)
. XUMHYECKHE: a,T,]]
busnueckue: 0, B (56)

000N AU W

Ha BbinonHeHue paboTbl 20 MUHYT

MakKcumanbHoe Koaunyectso 18 6annos

Bannbl MeHee 9 9-12 13-16 17-18

OueHka 2 3 4 5

Crnenudpuxamus KUM no xumuu
JJIsl IPOBEACHUSI KOHTPOJIbHOM padoTsl 32 1 TpuMmectp, 8 kiace

1. Haznayenne KMM — KOHTpOJIb YPOBHS OJATOTOBKU yUalluXcs IO XMMHUH 3a MEPBbII TpUMeECTp 8 Kiacca.
2. Bpems npoBeaenusi — 40 munyT (1 ypox).

3. O0mas xapakTepucTHKA cofepkaHus U cTpyKTYpbl KUM:

Pabora cocrout u3 aByx yacrel, conepxkamux 10 3aganuii.

C nmoMo1pto 3a/laHui, HapaBIEHHBIX HA MPOBEPKY 0a30BOr0 YPOBHS MOJTOTOBKH IO XUMHH, IIPOBEPSETCS
3HAaHUE ¥ TIOHUMaHHE BKHBIX 3JIEMEHTOB COZIEp KaHUs (TIOHSATHIA, UX CBOWCTB, IPUEMOB PEIICHHs 33IaHUH U TIp.),
BJIaJICHNEC OCHOBHBIMU aJTOPUTMAaMH{, yYMEHWE MPHUMEHUTHh 3HAHHUA TPH PEIICHHH XUMHUYECKUX 3anad. [lpu
BBINOJIHEHUH 3TUX 3a/laHUM ydalrecs TakKe JOJDKHBI TPOAEMOHCTPUPOBATH ONPEAETICHHYI0 CUCTEMHOCTh 3HAHUM
U [IUPOTY MPEICTaBICHUI.

[TpoBepke MOMIEKUT MaTepuan OCHOBHBIX XHMHUYECKHMX OJIOKOB, Ha KOTOpBIE PACIPENEICHO COJEpKaHUE
MIKOJBHOTO Kypca XxuMun: «llepBoHavyanpHble XUMHYECKHe TOHATH», «[lepnomudeckuit 3akon u [leprnomudeckas

CHUCTEMA XUMHUYCCKUX 3JICMCHTOB I[I/I MCHIICJ'ICCB&», ((CTpOCHI/IC aToMa XUMHYCCKOI'O 3JICMCHTa».

Ne IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS Yposennb Tun 3axanus
3a1aHusA CJIOKHOCT
"
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1 ITepuoanueckui 3aKOH v | ba3oBeii Bri6op otBeTa
[lepronnueckass cucremMa XUMHUYECKUX
anemenToB /.M. MeHnpaeneena.
2 ITepuoanueckui 3aKOH u | [ToBbimen Bri6op otBeTa
HBIU
[lepronnueckass cucremMa XUMHUYECKUX
anemenToB /.M. MeHnnaeneena.
3 Crpoenue aToMma xumMuueckoro | ba3oBblii Bri6op oTBeTa
DIIEMEHTA.
4 [TepBoHavasbHBIE xumuueckue | ba3oBbiit Bri6op otBeTa
ITOHATHSL.
5 [IlepBoHavaBbHBIE xumuueckue | [1oBbieH Br16op oTBeTa
HBIN
MTOHSTHSL.
6 CrpoeHnue aToMa xumudeckoro | ba3osbii Bri6op oTBeTa
DIIEMEHTA.
7 [IepBoHayanbHbIC xumuyeckue | ba3oBbii BrimonHuTh
JICUCTBHUE
ITOHSATHSL.
(peiieHue)
8 IlepBoHayanbHbIE xumunueckue | [loBpiex Brinonsuth
HBIU JEUCTBUE
MTOHSTHS.
(pemieHue)
9 ITepBoHayanbHBIE xumuueckue | [loBbimieH | MHOXECTBEHHBIN
HBIN
MOHSATHUS. BBIOOD
10 Crpoenue aToma xumMudeckoro | bazosbiid Br16op u
MOSCHEHUE TEPMUHA
DIIEMEHTA.

4. Kputepuu ouenuBanus — MakcuMalbHOE KOJMYECTBO Oa/IOB B padoTe — 14.

Kaxxnprit Bepusiii oteT 1, 3-4, 6-7, 10 3amanus oneHuBaetcs B 1 6aiit. 3a HEBEPHBIM OTBET WJIM OTCYTCTBHE

oTBeTa BhIcTaBisieTcs 0 OaioB. 2, 5u 89 3aaHusl OIICHHUBAKOTCA B 2 Oamna. PCKOMCHI[yeMaH KajJa nepeBoja

CPCAHCB3BCIICHHBIX 0aJIoB B OLICHKY:

Banabl

2-2,59

2,6-3,59

3,64,59

4,6-5

Onenka

2
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Komnpuxarop KUM no xumun
JUTSI TIPOBEICHUSI KOHTPOJIbHOM paboThl 3a 1 Tpumectp, 8 kiace

Paznen 1. Konnduxarop. JiieMeHTHI COAEpPKAHUS

Ne TT/TI KOJ DJieMeHTBI Coiep:KaHusl, MpoBepsieMble 3aanusaivu KUM

1 BemecTBo
1.1 Uucteie BemectBa 1 cMecu. CTpOEHUE BEILIECTBA.
1.2 Crpoenue BeniectBa. HoMeHknaTypa HEOPraHMUECKUX COEAMHEHUH.
2.1 DuU3NYECKUE U XUMUYECKHUE SABJICHUS.
2.2 [Ipu3HaKky NpoOTEKaHUS XUMUYECKON PEaKIUU.
3.1 [ToHsiTHE O MOJISIPHOI MIICCE BEIECTBA.
3.2 Kunaccrl coenunennii. Monsipaast macca.

4 Iepuoguyeckuii 3aK0H
4.1 Crtpoenue atoMa. CTpoeHHUE 2IEKTPOHHBIX 000JI0YE€K aTOMOB MEPBBIX

20 snemenToB [lepuonuueckoit cucremsl /.. Menpaeneena

4.2 [Tepuonuueckuii 3akoH u [leproanyueckas cucTeMa XUMHUYECKUX
anemenToB .M. Menaeneepa

4.2.1 I'pynmer u nepuons! [lepuoanueckoit cucrembl. PU3NUECKUIN CMBICTT
MOPSIAKOBOTO HOMEPA XUMUYECKOT'O AJIEMEHTA

4.2.2 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB JIEMEHTOB U UX COSUHEHUH B
CBsI3M ¢ TIoNIo)keHueM B [lepuoanueckoit cucreMe XUMHYECKUX
anemeHTOB J[.1. MeHneneeBa

4.3 CrpoeHue BemiecTB. XuMUUecKas CBsI3b: KOBaJICHTHas (IOJIIpHAst U
HEMoJIsIpHast), MOHHAsI, MeTaJUInYecKasl.

5 MeToabl MO3HAHUS BelIECTB M XUMHYECKHX ABJEHMIA.
3chepnMeHTaanme OCHOBbI XUMHH.

5.1 Pacuér MaccoBoii 1071 BemiecTBa (XMMUYECKOTO 3JIEMEHTA) B CMECH.
52 Brruncnenune noau.
8 O0J1acTh NpMeHeHHs BelecTB. AyoTponusi. Buabl xummuveckon
CBSI3H.
9 Be3onacHocTth B 1aboparopun. Xumus B 0bITy. OKpyKaomas
cpena.

Paznen 2. Konnduxarop. TpeboBaHusi K YPOBHIO NOATOTOBKH.
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KOJ

1.1

1.2.

2.1.1
2.2

2.2.1

24
24.1
2.5

2.5.1.

YMmeHusi v BUABI 1eAITEJIbHOCTH, IPOBEpPsieMble
sagannamu KUM

3HATH/MMIOHUMATD:

XUMHYECKYIO CHMBOJIMKY: 3HAKM XUMHYECKUX
AJIEMEHTOB, (POPMYJIBI XUMHUECKUX BEIIECTB, YPABHEHUS
XUMHUYECKUX PEAKLIUIL;

Ba)KHEHIIINE XUMUYSCKUE TTOHATHS: BCIICCTBO,
XUMHUYCCKUMN 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC
ATOMHAasd U MOJICKYJISIpHAA MaCChbl, XUMHUYCCKaA CBA3b.

YMeTh HA3BLIBATDH
XAMHUYECKHE DJIEMEHTHI;
YMeTh 00BbSICHATDH

(UBUYECKUN CMBICIT aTOMHOTO (TIOPSIKOBOT'0) HOMEpPA
XUMHUYECKOTO JIEMEHTA, HOMEPOB TPYIIIbI U NIEPUO/IA B
[Tepuoanueckoii cucreme /.M. MenzaeneeBa, K KOTOPbIM
AJIEMEHT MPUHAJICKUT;

YMeTh onpenessith
COCTaB BELIECTB 10 UX (hopMyiam;
CocTaBJATD:

CXEMBbI CTPOECHHUS aTOMOB IepBbIX 20 3JIEMEHTOB
ITepuoanueckoit cucrems [{.1. Menneneena;
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KonTposbHnasi padéora no Xumuu 3a 1 Tpumectp 8 kinace (1eMOHCTPALMOHHBINA BAPHUAHT).
Bapuanr 1
baok A
A1l. Kak no ta6bnure /.M. MenaeneeBa onpeaenuTh KOJIMUECTBO JICKTPOHOB B aTOME XUMHYECKOTO
areMeHTa’?
1) mo mopsIKOBOMY HOMEpY 3JI€MEHTa; 2)I10 HOMEepY I'pyHibl; 3)I0 HOMepy Hepruoaa
A2. CKOJIbBKO 3HEPreTUUECKUX YPOBHEH y aToMa oraHecoHa?
1)22)73)5
A3. Ckonbko aToMOB kuciopoza B janHoM Bemiectse NaHCOs3 ?
1)3;2)2 3) 1
A4. Vxaxure, B KAKHX MPEATIOKESHUAX peub UAET O MPOCTOM BEUIECTBE, a B KAKUX — O XUMHUYECKOM
31emeHTe?
1) aTrombl BOJIOpOAa;
2)KUCIIOPOJ JUIS TbIXaHUS;
3)KHCIOPO/I B COCTaBE BO3/1yXa;
4)xJ10p — ra3 3eJeHOT0 IBeTa
AS. Kakue u3 nepeyncieHHbIX SBJICHUH OTHOCAT K XUMHUUYECKUM U TIouemy?
1) cnexkanue Kupmnuya u3 TIUHbL;
2)rieperoHka BOJIbl;
3)nonydeHue KUciaopoaa U3 BO3ayxa;
4)o0pa3zoBaHue UHES;
5) mpouecc porocuHTE3a
A6. Kakyro nHpopmanuio o BemiecTse HeceT ero xumudeckas popmyia — CH3COOH (ykcycnas
KHCIIOTa)?
A’7. Beruncinre OTHOCUTEIbHBIE MOJIEKYJISIPHBIE MACChI BEILIECTB?
1) H2SO4; 2)(CH3)2CO; 3)NH3; 4)CH;COOH
AS. IlpuBenéH psin GopMys coeqUHEHUH HEKOTOPBIX AeMeHTOB ¢ xsopom: PbClz, AsCls, SbCls, SnCls.
VYuuThIBas, 4T0 XJI0P B 3TUX COSAMHEHUIX OJJHOBAJICHTEH, ONPEIEIUTE BaJICHTHOCTh JIEMEHTOB U
cocTaBbTe (HOPMYJIIBI UX COCIMHEHUH C KHCIOPOAOM, B KOTOPHIX BAJIGHTHOCTh 3TUX AJIEMEHTOB Oy/IET TaKast
kKe, KaK U B COSAMHEHUSIX C XJIOPOM.

baok b
b1. V3 npuBenéHHOr0 HIKE CTIMCKA BHIOEPUTE XUMUYECKUE SIBJICHHUS:
1) cBeueHHe HUTHU B JIaMIle HaKaJIMBaHUS; 2)THUEHUE MTUIIEBBIX MPOAYKTOB; 3)00pa3oBaHue TyMaHa,
4)yusmeHenue popmbl U3AENUA U3 MIACTUIINHA, €CITH €0 MATh PyKaMHU; 5) ropeHre MPUPOIHOTO Trasa;
6)KUTICHUE BOJIBI

Bb2. Beibepute m1000# XMMHUYECKUHN JIEMEHT U3 TaOJIUIIBI U PACTIUIIIUTE CTPOCHUE €ro aToMa (YHCIIo
MIPOTOHOB, HEUTPOHOB U DIEKTPOHOB)?

14



KoHTponbHasa paborta no Xumuu 3a 1 Tpumectp 8 Knacc (1eMOHCTPALITMOHHBIH BapuaHT). OTBeTbI.

Bapuant 1
bnok A
Al.-1)
A2.-2)
A3.-1)

A4d. -1, 3, 4 XMMNYECKNI SINEMEHT; 2 NPOCTOE BELLECTBO
A5.-1, 2, n5 xumunyeckme aBneHus

A6. - 1 MONIeKY/Ia YKCYCHOM KMCNOTbI U T.A4.
A7.-1)98;2)58;3)17;4) 60

A8. -

bnok b

b1.—-1),5)
B2. - cTpoeHue aToma

Cnenudpuxanmus KUM no xumuu
JJIsl IPOBEACHUsS] KOHTPOJIbHOM padoThl 32 2 TpuMecTp, 8 Kiace

1. Haznayenune KM — KOHTpOJIb YPOBHSI MOATOTOBKH YYalllUXCsl 10 XMMHUU 3a BTOPOU TpuMecTp 8 Kiacca.
2. Bpems npoBeaenusi — 40 munyT (1 ypox).

3. O0masi xapaKTepUCTHKA coAepKaHusA B cTpyKTYphl KUM:

Pabora cocrout u3 AByx yacrtel, conepxkamux 12 3agaHuil.

C nomotpio 331aHU, HANpPaBJIEHHBIX HA MPOBEPKY 0a30BOro ypoBHS MOJATOTOBKU IO XMMHHU, MTPOBEPSETCS
3HaHME U TIOHMMaHUE Ba)KHBIX JIEMEHTOB COJIep KaHUs (MIOHSATHI, UX CBOWCTB, IPUEMOB pEIICHUs 3aJaHui U Tp.),
BJIQ/ICHHE OCHOBHBIMH aJTOPUTMAMH, YMEHUE MPUMEHHTh 3HAaHUS TPU PEIIeHHH XUMHUYecKuxX 3angad. [lpum
BBITNIOJTHEHUH 3THUX 33JaHUH ydallrecs TaKKe JO0JDKHBI IIPOJAEMOHCTPUPOBATH ONPENEICHHYI0 CHCTEMHOCTD 3HAHUI
Y IIHAPOTY NPEACTABICHUM.

[TpoBepke MOJUIEKUT MaTepHall OCHOBHBIX XHMHYECKHX OJIOKOB, Ha KOTOpbIE paclpeiesieHO CoJep:KaHue
HIKOJIBHOTO Kypca Xxumuu: «llepBoHauanbHple XUMHUYECKHE MOHATUA», «[lepnonnueckuit 3akoH u Ilepnoanyeckas
cuctema xummudeckux aneMmeHtoB .M. MenneneeBa», «CTpoeHue atomMma XMMHUYECKOIO JIEMEHTay, «BaxHeilmne

MpeaACTaBUTCIIN HCOPTAaHUYCCKHUX BCUICCTB» (OKCI/I,Z[BI, KHCJIOTBI, OCHOBAaHUs, COJIN, KUCIIOPO/, BO,I[OpO,I[).
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Ne IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA YpoBeHb Tun 3aganus
3aJaHusA CJI0KHOCT
"
1 Ilepuonnueckuii 3axkoH u Ilepuonuueckas | ba3oBbiii BLI60p OTBETA
cucTeMa XuUMHYeckux  anemednToB  J[.H.
Menneneena. [Tepuopr u TPYIIBL.
®uU3NYECKU CMBICT MOPAJIKOBOIO HOMeEpa
3JIEMEHTA.
2 Knaccudukanus Heoprannyeckux | I[loBpilieHH BBIﬁOp OTBETAa
coeguHenuii.  Oxcuapl.  Knaccudukarnus bl
OKCHJIOB.
3 IIpocteie u cnoxubie BemecTBa. CtpoeHue | ba3oBbiii BLI60p OTBETA
aToMa XMMHYECKOTO dJIEMEHTA.
4 Kucnopon — aneMeHT u mpocToe BEMIECTBO. bazosBewrit BLI60p OTBETA
5 IIpocteie u cnoxubie BemiecTBa. CtpoeHue | [loBbilieHH Br16op oTBeTa
aToMa XMMHYECKOTO DJICMEHTA. BII
6 N3meHenus npoucxoasiye ¢ BeIEeCTBOM. bazoBerit BBI60p oTBeTa
7 Xumuueckue ypaBHeHus. Tumnbl xumuyeckux | [loBbiieHH BBIIOIHUTE
peaKuHuii. BIM JIeCTBUE
(peiieHue)
8 XumMuuyeckue ypaBHeHUs. Tunbl xumuyeckux | ba3oseiit BuIDOIHUTE
peaKiuii. JEHCTBHUE
(pemieHue)
(8] Xumnueckue ypaBHeHus. Kwucinopon —— | IloBbienn BLIITOIHUTE
3JIEMCHT Hu MPOCTOE BEILIECTBO. BIN TIEWCTBUE
Knaccudukanus HEOpPraHUYECKUX (pemenue)
coenqnueHuii. OKCUIBL.
10 UYenoBek B MUpE BELIECTB, MaTepuanoB U | ba3oBeiit BbI60p u
XMMUYECKHX PEaKINH. MNOSICHCHHUC TCPMHUHA
11 XUMUUYeCKue ypaBHEHHUs. Turbl XUMUYecKuX | ba3oBeiit BI:IﬁOp OTBETA
peaKunii.
12 Yenosek B Mupe Benlects, marepuanoB H | [loBbilieHH BBI60p u
XUMHUYCCKUX pCaKIIu. bIN MOSICHCHHUEC TCPMHHA

4. Kputepuu oueHnBanus — MakcuMaibHOE KOJMYECTBO 0auioB B pabote — 17.

Kaxnprit Bepubiii otBer 1, 3-4, 6, 8, 10-11 3amanus onenuBaercss B 1 Oawt. 3a HEBEpHBIM OTBET WIIH
OTCYTCTBHE OTBeTa BeIcTaBsieTcs 0 6amios. 2, 5, 7, 9 u 12 3aganus oneHuBaroTcs B 2 6auia. Pekomengyemas mkana

MNepeBoJia CPpCAHCB3BCIICHHBIX 0ayoB B OILICHKY:

baxnbl 2-2,59 2,6-3,59 3,64,59 4,6-5

Ouenka 2 3 4 5

Koauduxarop KUM no xumuu
JUIs1 IPOBEIEHUs] KOHTPOJIbHOM paboThl 3a 1 Tpumectp, 8 kitacc
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Pa3nea 1. Kopuduxarop. Ji1eMeHTHI coaep:KaHus

Ne TI/TT KO/ DJIeMeHTHI coJlep:KaHusl, NpoBepsiemble 3aganuavu KUM
1 BemecrBo
1.1 Yucrtele BemecTBa U cMecu. CTpoeHUEe BEIIECTBA.
1.2 Crpoenue BeniectBa. HomeHknatypa HEOpraHmueckux
COCIMHEHUN.
2.1 OU3NYECKUE U XUMUYECKUE SBJICHUS.
2.2 IIpu3Haky npoTeKaHUs XMMUYECKOUW pPEaKIuu.
3.1 [ToHsiTHE O MOJISIPHOM MIICCE BEIIECTBA.
3.2 Kinaccel coenunenuii. MomsipHas macca.
4 IHepuoauveckuii 3aK0H
4.1 Crtpoenue atoma. CTpOEHUE JIEKTPOHHBIX 000JI0YEK aTOMOB
nepsbix 20 anementoB [lepuoanueckoit cucrems! JI.1.
Menpeneesa
4.2 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema

xumuueckux asemenToB /.M. MeHeneesa

4.2.1 I'pynnel u nepuoibl [lepuoguueckoit cucteMbl. PU3NYECKHI
CMBICJI TTIOPSIAKOBOTO HOMEPA XUMUUYECKOTO 2JIEMEHTA

422 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U MX
COEIMHEHUH B CBA3M C MOJ0KEeHHEM B lleproanueckon
cucteMme xuMudeckux snemeHToB J[.M. Menaeneera

4.3 Crtpoenue BemiecTB. XuMHUYECKasl CBSI3b: KOBAJICHTHAs
(monsipHas U HEMoJspHasi), IOHHAs!, METaJNINYeCKasl.

5 MeToabl NO3HAHUS BelIECTB H XUMHYECKHX SIBJEHHUH.
3KCHepl/IM6HTaJIle)Ie OCHOBbI XUMHHU.

5.1 Pacuér maccoBoii 7011 BemiecTBa (XUMUYECKOTO SJIEMEHTA) B
CMECH.
52 Brruncnenue nomnu.
8 O0JacTh NpMMeHeHHus BelecTB. AsioTponusi. Buabi

XHMHYECKON CBA3M.

9 Bbe3onacHocTs B 1aboparopun. Xumus B ObITY.
Oxkpy:xkawumas cpejaa.
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Paznen 2. Konndukarop. TpeboBaHusi K YPOBHIO NOATOTOBKH.

KOJ{

1.1

1.2.

2.1.1
2.2

2.2.1

24
24.1
2.5

2.5.1.

YMeHusi 1 BUABI 1eSITeJILHOCTH, IPOBepsieMble
sapannamu KUM

3HATHL/MIOHUMATD:

XUMUYECKYIO CUMBOJIUKY: 3HAKH XUMHYECKUX
3JIEMEHTOB, (POPMYJIBI XUMHUYECKUX BEIIECTB,
YPAaBHEHUSI XUMUYECKUX PEAKLUH;

BayKHEHIIIME XUMHUYECKHE TOHITHS: BEIIECTBO,
XUMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAsI M MOJICKYJISIpPHAs MacChlI,
XAMUYECKasi CBS3b.

YMeTh HA3LIBATH
XUMHYECKHE DJIEMEHTHI;
YMeTh 00BACHATH

(bU3UYECKUN CMBICIT aTOMHOTO (TIOPSIIKOBOTO)
HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB
rpynmsl 1 nepuoja B [lepuonnveckoii cucreme
J.1. MenneneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJIJIC)KHAT;

Ymers onpeaeasith
COCTaB BEILECTB M0 UX (popmyIam;
CocTaBJATh:

CXEMBbI CTPOEHHUSI aTOMOB IEpBBIX 20 37IEMEHTOB
[Tepuonnueckoint cucremsl /.. Menneneesa;
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KonTpoabHasi padora no Xumumu 3a 2 Tpumectp 8 ki1acc (1eMOHCTPALIMOHHBIH BAPUAHT).

Bapuanr 1
Baok A
Al. Kak no tabnuue /.M. MeneneeBa onpeaennTh KOJIMYECTBO IPOTOHOB B aTOME XMMHYECKOIO
31emeHTa’?
1) no nmopsIKOBOMY HOMEpPY 3JIEMEHTA; 2)I10 HOMEPY I'PyIIIbL; 3)I10 HOMEPY Ieproaa
A2. CooTHecuTe Ha3BaHUE OKCHUJIA U €r0 XUMHUYECKYI0 (hopMyiTy:
A) OKCHJIBI METAIIJIOB
b) okcuabl HeMeTaoB
1) K2O; 2) NO; 3) MgO; 4) F2; 5) GeOo.
A3. Kakyro uHpopmariiio o BemecTBe HeceT ero xumuieckas popmyna — CoHe (9Tan)?
A4. VxaxuTe, B KAKHX MPEATIOKESHUAX PeUb UAET O MPOCTOM BEUIECTBE PTYTH, a B KAKUX — O XUMHYECKOM
31emeHTe?
1) u3 pa3dUTOrO TEPMOMETPA BBUINIIACH PTYTh;
2)pTyTb BXOJUT B COCTaB OKCUAA PTYTH;
3)B Bo3yxe ObLTH OOHAPYKEHBI TAPHI PTYTH;
4)B cocTaB cynb(uaa pTyTH BXOAUT PTYTh
AS. 3 nepeuHs ciaenyonmx BEUIECTB BHIOEPUTE IPOCTHIE BEIIECTBA:
1) kucnopo;
2) Bona;
3) yriekucslii ras;
4) azor;
5) xJop:
6) XJ0pua HATPHS;
7) 030H.
A6. Paznenute siBieHUS HAa GU3HYECKUE M XUMUICCKHE:
1) nosiBjIeHKE MPUATHOIO CBEXKETO 3araxa Mocje rpo3sbl;
2) ropeHue JpoB;
3) ucnapeHue crnupra;
4) 3aMep3aHue BOJIbI;
5) cKMKEeHUe KUCI0poa;
6) TUIaBIEHUE CTEKIIA.
A7. VI3 npuBeAEHHOrO MEPevHs CXeM XUMUYECKUX peakiuii Beioepute: 1. peakiuu coequHeHns; 2. peakliuu
oOMeHa.
1) KC1O3 — KCI + Og;
2) PbO + Al— AlLO3 + Pb;
3) Oz + P— P20s;
4) ALLOs; + HCI — AICI3 + H20;
5) Al+ WO3— W + ALOs;
6) Ca+ S— CaS;
7) NH4NO3 + NaOH — NaNO3 + NH3 + H20O;
8)H,0O — Hz + Oa.
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A8. Ucnonb3ysi XMMHUYECKHE PEAKIIMU IMyHKTa A7 OTBETHTE Ha BOIIPOCHI:
1. ITokakoMy NpU3HAKY ONPENEIWIIN THUI peakuu?

2. [Touemy npuBEAEHHYIO 3aMTUCh Mbl HA3bIBAEM CXEMOM?

3. Yto ypaBHMBAEM B YPAaBHEHUH peaKLuu?

4. Ha ocHOBaHUU, KaKOT0 3aKOHAa paccTaBiiieM K03 UuneHTs?

baok b
b1. Hanumure ypaBHEHUS peakiluy TOPEHUS B KUCTIOPO/IE:
A) anroMuHuS;

b) cepsr;
B) menu
I') mporaHa.

B2. Ilepeuncinure u3BecTHBIE BaM 00J1aCTU IPUMEHEHUSI BOJOPOIA. Y Ka)KUTE, HA KAKUX CBOMCTBAaX
BOJIOPOJIa OHU OCHOBAHBI.

B3. Beibepute o1uH NMpaBUIIBLHBIN OTBET:

1. ITpouecc B3auMoAeHCTBUS HOHOB BOJOPO/Ia C TUAPOKCUI-HOHAMH, B pE3yJIbTaTe KOTOPOro 0Opasyercs
BO/Ia, Ha3bIBAIOT PEAKIINEN:

A) coeTMHCHMUS;

b) 3amenienus;

B) paznoxenus;

') HEUTpanu3amnumu.

b4. Kakoii B TOIIIMBa — BOJIOPOI MIIH OCH3UH — II€JIeCO00pa3Hee UCIOJIb30BATh IS MO ACPIKAHUS
HOPMAaJIbHOTO CAaHUTAPHO-TUTUEHUYECKOTO COCTOSIHUS O0TbINX ropoaoB? [louemy?
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KonTpoabHas padora mo Xumumu 3a 2 Tpumectp 8 ki1acc (1eMOHCTPAIIMOHHBIH BAPUAHT).

OTBertbl.
BapuaHTt 1
bnok A
Al.-1)
A2.-A—1,3,5;6-2,4
A3. -1 moneKkyna sTaHa U T.4.
A4. -1, 3 npocToe BewecTBo; 2, 4 XUMUYECKUIA 3NEMEHT
A5.-1,4,5.
A6. - dnsnyeckne — 3, 4, 5; xumnyeckne — 1, 2, 6.
A7.-1) coeguHeHne — 3, 6; 2) obmeH - 4, 7.

A8. -

bnok b

B1.-a) 4Al + 302 — 2A1203;
6) S+ 02 = SOy;
8) 4Cu + O2 — 2Cu20 nnn 2Cu + 02 — 2Cu0;

I') C3H8 + 502 — 3C02 + 4H20.

B2. -
B3.-3a;

B4. - Bogopoa, T.K. Npu ero cxuraHum obpasyertca Boaa.
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Cnenudpuxanusa KUM no xummnu
JJIS IPOBeeHUs] KOHTPOJIbHOM padoThl 3a 3 TpuMecTp, 8 Ki1acc

1. Haznayenne KM — KOHTpOJIb YPOBHSI IOATOTOBKH Y4alllMXCsl 10 XMMUU 3a TPETUH TPUMECTp 8 Kitacca.
2. Bpems npoBeaenusi — 40 munyt (1 ypok).

3. O0mas xapakrepucTuka cojep:kanus u crpykrypsl KUM:

PaboTta cocrouT u3 n1ByX yactel, cogepkamux 10 3a1anuid.

C momotIpio 3a1aHNl, HATIPABICHHBIX HAa MPOBEPKY 0a30BOT0 ypOBHS MOATOTOBKH IO XMMHH, MTPOBEPSETCS
3HAHUE U MTOHMMAaHUE BAXKHBIX JJIEMEHTOB COJIepXKaHuUs (MMOHATUM, UX CBOMCTB, IPUEMOB PEIICHUS 3aJaHUi U Tp.),
BJIQJICHHE OCHOBHBIMHU aJTOPUTMAaMU, YMEHUE MPUMEHHUTh 3HAHUS IPU PEHICHUH XUMUYeckuxX 3anad. [lpum
BBIMOJIHEHUH 3TUX 33JJaHUI yualiuecs TaKkKe JTOJDKHBI MPOJAEMOHCTPUPOBATDH OIPEIEICHHYI0 CHCTEMHOCTh 3HAHUM
Y IIMPOTY NPEACTABICHUN.

[IpoBepke mOIIEKUT MaTepuall OCHOBHBIX XMMHUYECKUX OJIOKOB, Ha KOTOpPbIE PACIpPEICIIEHO COAEpKaHUE
HIKOJILHOTO Kypca xumun: «[lepBoHavanbHble XUMHUECKUE TOHATUAY, «[lepuoanueckuit 3akon u [lepuoanueckas

CHUCTEMA XMUMHNYCCKUX 3JICMCHTOB I[I/I MeHneneeBa», ((CTpOCHI/IC aToMa XUMHUYCCKOI'O 3JICMCHTA».

Ne HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA ypOBeHI) Tun 3aJaHusA
3aJaHusA CJIO0KHOCT
u
1 [Tepuoanueckui 3aKOH u | ba3oBblii Bri6op oTBeTa

ITepunoanyeckass cucremMa XUMHUYECKUX
3JIEMEHTOB .. Menpeneena.
Ctpoenue atoMoB. XMMHUUYECKAs CBS3b.
OKHCIUTENHHO-BOCCTAHOBUTCIIHLHEIC

pCaKIHH.

2 [lepunoanueckuii 3aKOH u | ba3oBrblit Bwi6op otBeTa
[Tepuoanyeckass cucremMa XHUMHUYECKUX
3JIEMEHTOB .. MeHnpeneena.
Ctpoenue atoMoB. XMMHUUYECKAs CBS3b.
OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC

pEeaKIINH.

3 [Tepuoanueckuii 3aKOH u | ba3oBblii Bri6op oTBeTa
[Teppoanyeckass cucremMa XUMHUYECKUX
2JIEMEHTOB J.1. MeHnpeneena.
Crpoenue atomMoB. XUMHYECKasi CBS3b.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC

peakuu.
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[Tepunoanueckuii 3aKOH u
Ilepuoauueckas cucremMa XUMHYECKUX
3JIEMEHTOB .. Menngemneesna.
Crpoenue atomMoB. XUMHUYECKasi CBS3b.
OKUCANTENBHO-BOCCTAHOBUTENBHBIC

PEaKIHH.

bazoBrlit

Br10op oTBeTa

[Tepnoanueckuii 3aKOH u
[lepuoguyeckas cucremMa XUMHYECKUX
3JIEMEHTOB .. MeHnpeneena.
Ctpoenue atomoB. XMMHUUYECKASI CBS3b.
OKUCANTETbHO-BOCCTAHOBUTENIBHBIC

pEaKIHH.

TloBrlIIEH
HBIU

Br16op oTBeTa

[Tepnoanueckuii 3aKOH u
ITepunoanyeckass cucremMa XUMHUYECKUX
3JIEMEHTOB J1.1. MeHnpeneena.
Ctpoenue atomMoB. XMMHUUYECKAs CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEILHBIC

pCaKIHH.

bazoBrlit

Br16op oTBeTa

[lepunoanueckuii 3aKOH 51
ITepunoanyeckass cucremMa XUMHUYECKUX
3JIEMEHTOB .. MeHnpeneena.
Ctpoenue atoMoB. XMMHUUYECKAs CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIHHBIC

pCaKIHH.

bazoBrrit

Br16op oTBeTa

Baxmnermmue MPEJACTABUTEIHN

HCOPraHN4YCCKNUX BCIICCTB.

TloBrIIIEH
HBIU

Br16op u
MOSICHEHUE TEPMHUHA

[lepunoanueckuii 3aKOH U
[lepuonnueckass cucTemMa XHUMHYECKUX
3JIEMEHTOB .. Menaeneena.

Ctpoenue atomMoB. XMMHUUYECKAs CBS3b.

I1oBbINIIEH
HBIHN

YcTranoButh

COOTBCTCTBUC
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OKXMCIINTEILHO-BOCCTAHOBUTEILHBIC

pEeaKIIMH.

10 [lepunoanueckuii 3aKOH u | ba3oBeii Bri6op otBeTa
[lepponnyeckass cucremMa XHUMUYECKUX
3JIEMEHTOB .. Menpemneesna.
Crpoenne atoMoB. XUMHYECKasi CBS3b.
OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIC

PCaKInu.

4. Kputepuu oueHuBaHusi — MakcuMaabHOE KOJIMUECTBO OayioB B pabote — 13.
Kaxxnprit Bepusiii otBeT 1-4, 6-7, u 10 3amanus ouenuBaetrcs B 1 6ami. 3a HEBEPHBIN OTBET WJIM OTCYTCTBUE
oTtBeTa BbicTaBisierca 0 OamnoB. 5 u 8-9 3amaHus oueHuBaroTcs B 2 Oayia. Pekomenmyemasi mikajga mepeBojaa

CPCAHCB3BCIICHHBIX 0aJI0B B OLICHKY:

banbl 2-2,59 2,6-3,59 3,64,59 4,6-5

Ouenka 2 3 4 5

Kopuduxarop KUM no xumuu
U1l IPOBE/IEHUS] KOHTPOJIbHOM paboThl 3a 3 Tpumectp, 8 kinacc

Pa3nea 1. Kopnduxarop. Ji1eMeHTHI coaep:KaHus

Ne TI/TT KO/ DJIeMeHTBI coJep:kaHus, npoBepsiemble 3aganusivu KUM
1 ITepBoHayajibHbIEe XMMHYECKHE TOHATHSA
1.3 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3J1eMEHTbI. CHMBOJIBI XUMUYECKUX

a51eMeHTOB. [IpocThie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE
Y4EHHE.

1.4 Xumunyeckas popMmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX
AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BenlecTB. OTHOCUTENbHAS
aroMHas Macca. OTHOCUTEIbHAs MOJIEKYJIsIpHast Macca. MaccoBast
JI0JIs XUMHYECKOTO 3JIEMEHTa B COEeIMHEHUU.

2 BaskHeiinue npeacTaBuTeIM HEOPraHUYECKHUX BelleCTB

2.6 Knaccudukanus HeopraHnueckux coeAnHeHu. OKCUIBL.
Knaccudukanmst okcumos: coneoOpaszyromire (0OCHOBHBIC, KUCIOTHBIE,
amdoTepHbIe) 1 HEcoseoOpa3yrone. HoMeHkIaTypa OKCHIOB.
Ou3NYECKHEe U XMMUYECKUE CBOMCTBA OKCHIOB. [loiyueHne okCuaoB.

2.7 OcHoBanus. Knaccudukanys ocHOBaHUMN: MIENTOYN U HEPACTBOPUMBIE
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2.8

2.9

2.10

3.2

33

34

3.5

3.6

3.7

ocHoBaHusA. HomeHnkiatypa ocHoBaHUN. PU3NUYECKUE U XUMUYECKHE
cBOMCTBA OCHOBaHUU. [losrydeHre OCHOBaHUIA.

Kucnotel. Kiaccudukanus kucnor. HomeHknatypa KHCor.
PU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P akTHBHOCTH
MetaiuioB H.H. bekerosa. [lonydyenue Kucior.

Conu. Homenknatypa coseit. @u3ndeckue 1 XMMHYECKUE CBOMCTBA
coneit. [lonyuenue cosen.

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHPIﬁ.

Iepuoauyeckuii 3akon u [lepuoanyeckasi cucreMa XMMHUYECKUX
3ieMeHTOB /.. MenneneeBa. CTpoenne aToMOB. XUMHUYeCKast
cBf3b. OKNCJIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMH.

[Tepuonuueckuii 3akoH. Ilepuoauyeckas cucremMa XUMHUECKUX
anemenToB .M. Menzneneesa. Koporkonepuonnas u
JuTMHHOTIeproaHas popmbl [leproanueckol CHCTEMbI XUMUYECKHAX
anemenToB J[.M. MenneneeBa. Ilepuoae! u rpymnmsl. @usnyeckuii
CMBICII TOPSIAKOBOIO HOMEPA, HOMEPOB MEpPHOJia U IPYIIIbI AJIEMEHTA .

Crpoenue atomoB. CoctaB aTOMHBIX siziep. M30Tonbl. DNeKTPOHBI.
CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB MEPBHIX 20 XUMHUYECKUX
anemeHToB [lepuoanueckoii cucremsel .M. Menneneesa.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA I10 €r0 MOJIOKEHUIO B
[Tepuonnueckoii cucreme JI.1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJiyca aTOMOB XUMUYECKUX
JJIEMEHTOB, METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IpyIIaM
u nepuonaM. 3Hauenue [lepuonndeckoro 3axona u Ilepuoanueckon
CHUCTEMBI XUMUUYECKHUX DJIEMEHTOB JJI PA3BUTHUSA HAYKU U ITPAKTUKHU.
J.1. MenneneeB — y4€HbIN U IpaXKIaHUH.

Xumundeckas cBa3b. KoBajaeHTHas (HOJ'IHpHaSI u HeHOJ'I}IpHa}I) CBA3b.
3J'IeKTpOOTpI/ILIaTeJ'IBHOCTL XUMHYECKHX dI€MEHTOB. MIoHHAs CBS3b.

Crenenb okucieHrs. OKUCIUTEIFHOBOCCTAHOBUTEILHEIC pPCaKknuu.
Hpoueccm OKHUCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTENIHN U
BOCCTAHOBUTCIIN.

XUMUYECKUH IKCIEPUMEHT: U3y4eHHEe 00Pa3I[0OB BEIIECTB METAJIOB U
HEMETAaJUIOB, B3aUMOCICTBUE THAPOKCH/IA IIMHKA C PACTBOPAMH
KHCJIOT U IIEJI0YEH, MPOBEACHHUE OINBITOB, MILTIOCTPUPYIOIINX
MPUMEPBI OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakluii (TopeHue,
PEeaKINK Pa3IOKEHUs, COCTUHCHHUS ).

Bbe3onacHocTh B 1a0oparopun. Xumus B 0bITy. OKpyKalomas
cpeaa.
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Pa3nea 2. Konuduxarop. TpeboBanus K ypoOBHIO NOATOTOBKH.

KOJ

1.1

1.2.

1.3

1.5

1.6

2.1

2.1.1

2.2

2.2.1

23
24
24.1
2.5

2.5.1.

3.1

YMeHus M BUIBI AeSITEJIbHOCTH, IPOBEPsieMble
3agannamu KM

3HATH/MMIOHUMATD:

XHMHYECKYIO CUMBOJIUKY: 3HAKH XUMUYECKHUX
AIIEMEHTOB, (POPMYJIBI XUMHUYECKUX BEIICCTB, YPABHCHHS
XUMHUYECKUX PEAKILIUIL;

BaKHEHIIIE XMMHUYCCKHUE TOHITHUS: BC€IICCTBO,
XHUMHYSCKHI OJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTCIIBHBIC
ATOMHAadg U MOJICKYJISIpHAA MAaCChbl, XUMHUYCCKasA CBA3b.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY IS
coctaBieHus: GopMyIl BEUIECTB U ypaBHEHUN
XAMHUYECKUX PEAKIUM.

OHpeI[eJ'IHTL BaJICHTHOCTb aTOMOB 3JICMCHTOB B
6I/IHapHI)IX COCANHCHUAX.

KnaccuguupoBarh XuMUYECKHE PEaKIUU (T10
KOJIMYECTBY U COCTABY yUaCTBYIOIIMX B PEAKIHH
BEIIIECTB, 10 TEITIOBOMY 3P deKTy).

YMeTh HA3BIBATH/PACKPbIBATH CMbBICJ:

PaCKpLIBaTL CMBICJI OCHOBHBIX XUMHYECKHUX TTOHSATHUM:
«OKCHU D, KKHCJI0Ta», «KOCHOBAHUC), KCOJIb».

XUMHWYCCKHUEC DJICMCHTEI;

OnpenensTb NPpUHAAIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COEMHEHHH 10 popMyiam.

(bU3UYECKU CMBICIT aTOMHOTO (TIOPSIKOBOT0) HOMEpPA
XAMUYECKOI'0 JJIEMEHTa, HOMEPOB IPYIIILI U IIEPUOJA B
[Tepuoanueckoit cucreme .M. Menaeneesa, K KOTOPbIM
AIIEMEHT NPUHAIICHKUT;

KinaccudumupoBats HeOpraHndeckue BeIiecTBa.
Ymers onpenensite

COCTaB BEIIECTB MO UX (hopmynam;
CocTaBisiTh:

CXEMBI CTPOCHUS aTOMOB NEPBBIX 20 AIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneesa;

PerynstuBubie YY /]|

PaCKpBIBaTB CMBICIT OCHOBHBEIX XHUMHYCCKUX ITOHSITHIA:
«LOpo aTomay, «3J'IeKTp0HHBII71 cIIoM aToMa», «aToMHasd
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3.2

3.23

3.4

3.5

3.6

3.7

opOUTaNb», «pPaAMYC aTOMay, «XHUMHUYECKas CBA3bY,
«ToyiApHas ~ KOBAJIGHTHas  CBS3bY»,  «HEMOJSpHAs
KOBJIEHTHAs  CBSA3bY,  «OJIEKTPOOTPULIATEIBLHOCTHY,
«MOHHAs CBA3b», «HOH», «KATHOH», «aHUOH», «CTEIIECHb
OKHCIICHUSD.

KJ'IaCCI/I(bI/IHI/IpOBaTI) XHUMHNYCCKUEC DJICMCHTHI.

JlaBaTh a/leKBaTHYIO OLICHKY CUTYallUU U IpeyiaraTh
IJ1aH €€ U3MEHEHHUSI; YUUThIBATh KOHTEKCT U MPEABUIECTh
TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEILICHUU
y4eOHOI 3a/1a4M, aJanTUPOBATh PEIICHUE K
MEHSIOLUMCS 00CTOSATENbCTBAM;

PackpriBath cmbici [lepuoandeckoro 3akona .M.
MeneneeBa: J€EMOHCTPUPOBATH IOHUMAHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT UX MOJIOKEeHMS B [lepronnueckon
CUCTEME.

CooTHOCUTh 0003HAUYEHUS], KOTOPbIE UMEIOTCS B TaOJIUIE
«Ilepnoguyeckas cucreMa XuMU4YeCKHUX 1eMeHToB J[. M.
MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XMUMUYECKUX JIEMEHTOB (COCTaB U
3apsiz sapa, oOliee YUCII0 JIEKTPOHOB U paclpeieieHue
UX IO JIEKTPOHHBIM CIIOSIM).

OHpeI[CJ'IﬂTI) CTCIICHb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHI>IX
COCAUMHCHUAX.

Ornpenensars BUJ XUMUUECKON CBsI3U (KOBaJIEHTHAs U
WOHHAs1) B HEOPTAaHUYECKUX COCTUHECHHSIX.
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KonTposbHnasi pabéora no Xumuu 3a 3 Tpumectp 8 kinace (1eMOHCTPALMOHHBINA BAPHUAHT).
Bapuanr 1
baok A
Al. X¥uMu4ecKui 3J1EMEHT, B aTOMaxX KOTOPOTo 3JIEKTPOHBI PACIONOKEHBI IO CJIOAM Tak: 2, 8, 18, 2, — B
NEPUOANYECKON CUCTEME PACIIOJIOKEH B:
1) 3-m nmepuogae, I rpynne, mo6ouHo# moArpyrre;
2) 2-m nepuozae, IV rpymre, rnaBHON MOATpyNIIE;
3) 4-m nepuozae, I rpynmne, riaaBHo# moarpyrre;
4) 4-m nepuoge, Il rpymme, mobouHo mOArpyIIIE.
A2. X¥MHAYECKHUE 3JIEMEHTBI, B aTOMaxX KOTOPBIX HA BHEIIHEM JIEKTPOHHOM CJIO0€ HAXOAUTCA 110 4
AJIEKTPOHA:
1)C,Si; 2)N,C; 3)Si, AL 4)K, Ca.
A3. B nopske Bo3pacTaHus 4yncia 3JEKTPOHHBIX CJIOEB B aTOME 3JIEMEHTBI PACIIOJIOKEHBI B PALLY:
1) Na -Mg -Al; 2) Cu- Ag -Au; 3) Be-B-C;4) C-N - O.
A4. Ilytem coegMHEHHS aTOMOB Pa3HbIX XUMUYECKUX 3JIEMEHTOB 00pa3yeTcs CBA3b:
1) nonHas;
2) KOBaJIEHTHas MOJIApHAs;
3) KOBaJIeHTHAas HETIOJIIPHAs;
4) BojiopoHAs
AS5. Kakoro pazianuue 1 4Tto oOLIero B COCTaBe sJiep U30TOIOB:
1) ®Cuu ®Cu; 2) 'Agu '“Ag.
A6. XMMHYECKOMY JIEMEHTY, CTENIEHb OKUCIEHHUSI KOTOPOTO B BBICILIEM OKCHJIE +6, COOTBETCTBYET CXeMa
pacnpeesieHus JIEKTPOHOB B aTOME I10 CJIOSIM:
1)2,8,8,2;
2)2,8,6;
3)2,8,2;
4) 2, 8.
A7. Peakiuio Mex1y THAPOKCUAOM KaJIbIUs U COJITHON KUCIOTOM Ha3bIBAIOT PEAKIUEH:
1) 3amerenus;
2) pa3noxKeHus;
3) coenuHeHUs;
4) obmeHa..
baok b
b1. 13 anioTponHbIX BUAOU3MEHEHUH yIiepo1a HauOOoIbIIyI0 TBEPIOCTh MPOSBIISET:
1) yrons; 2) rpadurt; 3) anmas; 4) kapOuH.
b2. YcranoBute cooTBETCTBUE MEXTYy (POPMYJION BELIECTBA U 3HAUEHUEM CTEIIEHU OKHCIIEHUSI aTOMOB CEpBI
B HEM:

®opmyJia BellecTsa CreneHb OKHCJIEHUSA
A) H2S 1) -2;
b) K2SO4 2) +2;
B) (NH4)2SO3 3) +6;
4) +4.

b3. Haubomnpryto cTeneHb OKUCIEHUS XJI0p UMEET B COETUHEHUH:
1) CO; 2) KCIOs ; 3) KCI; 4) NaClOaq.

28



Al

A2.

A3.

A4

AS.

A6.

A7.

b1.

b2

B3.

KoHTponbHasa paborta no Xumum 3a 3 Tpumectp 8 Knacc (1eMOHCTPALIMOHHBIM BAPHAHT).

.—4)-2Zn
-1)
-2)

.—1,2)

-2)

- 4)

.-A-1; b-3; B-4;

-4).

OT1BeTbl.
BapuaHTt 1

bnok A

bnok b
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